METHODS FOR TREATI NG | NFECTI OQUS DI SEASE EXACERBATED
ASTHVA FI ELD OF THE | NVENTI ON The present invention
wo edoatiessgieneral |y to net hods of treating ast hPer/Ukzme/013200
I s exacerbated by infectious di sease using
i mmunosti nul atory ol i gonucl eoti des, as well as
conpositions thereof. BACKGROUND OF THE | NVENTI ON
Bacterial DNA has immune stinulatory effects to
activate B cells and natural killer cells, but
vertebrate DNA does not (Tokunaga, T., et al., 1988.
Jpn. J. Cancer Res. 79:682-686; Tokunaga, T., et al.
1984, JNCI 72:955-962; Messina, J P., et al., 1991, J.

e PSSR IS R SRS LIRS,

A M Krieg, (Eds.), John Wley and Sons, Inc., New
.Y . pp. 431-448). It is now understood t hat
Clai fli)'“o“ ne stinulatory effects of bacterial DNA are

esul of t ce.of .unnet hyl at G o
d| bt e iy Bz it Bag%tyc%’ﬁlﬁei?%fcﬁéﬁéal Application No.
])8, V\,hl ch are common in bacteri al
60/66ﬁ39t?ﬂ>yﬁ d o id 200 eanddpled s dmading Systomrwidly Jl&@r@abﬂnder Matching,”
(Krieg et al, 1995 Nature 374:546- 549; Krieg, 1999
whichHk defebmincBimmpatyd by Ademn@3iBaG: ehtited).. The i mMune
stinmulatory effects of bacterial DNA can be m m cked
with synthetic oligodeoxynucl eoti des (ODN) cont ai ni ng
these CpG notifs. Such CpG ODN have highly stimlatory

Field OF fiofn human and nurine | eukocytes, inducing B
_—Ce%ﬁl feration; cyt oki ne and i mTunogI obul i n
Sﬁﬁ Sptrgs%g‘, g{lr%% on 5&%% | h é’iNO%IHg’%? n@i é)\f%c% gﬁ& eX%q‘iﬁ/lng%gders on
(DCs) and ot her, antj gen presentl cells to express
electreRg (CRpRANGED ﬁmpéwv@g» RSt ane naﬂwékf% g¥ecuting orders on an
especially the Thl-like cytokines that are inportant
interngh elpctsonic | xghates while|priding portions of itke ord@gﬁquldlty to external
responses. These inmune stinulatory effects of native
electrphioeptiadpest er backbone CpG ODN are highly CpG
specific in that the effects are dramatically reduced
if the CoG notif is nethylated, changed to a (C, or
otherwise elimnated or altered (Krieg et al, 1995

[+€ 4; 9;: Hartmann et al, 1999 Proc. Natl.
Back tu.do Ke ﬁ ﬂ9305 10) .

The electronic securities trading marketplace has evolved such that multiple
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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In early studies, it was thought that the inmune
stimulatory CpG notif followed the fornula

W@ eoocnas1stir i ne- CpG pyri m dne- pyri m di ne ( Kri egP@r/Uus1006/013200
1995 Nature 374:546-549; Pisetsky, 1996 J. | nmmunol.

P i P o o 9B b o .0 o e

496- 50 t
50 thel‘g?ﬁ’ﬁ’r%‘c“)‘?t (ruess oah giveh i°f él&l\}\g%%%&% gﬁgoﬁgtﬁl 6 rthat chcunty on

notifs that do not .fol this "f l.a :
multipjogghgnges itk Fam%@%%@%ﬁ%%@) ikt béolé%%ém?ﬁt ‘?Jrat% different
of human B cells and dendritic cel cti n etA?I < oht
commikss@8s Ryratadendene omhga a@cmlabsha%dléémt £a¢ 1ng|r£iﬁ§ 1gde mig
J. din. Invest. 98:1119-1 129). Several different
wish ol t&skResh af ekiGnge W\gtbnlm&\tee@DmdBSSIMSOYr@@@nfaNSﬂab@eWIeS execution
described. One class is potent for activating B cells
price (g 108 shib @fbMEkhe sXBRdnged) i nducing I FN-a and NK cell
actlvatl on; thrs class has been terned the B cl ass.

1 | zeggr &%ﬁe? ltc{ ggi‘é (5! &0Y la0&Stalny QhAlik} Bf arodutk lay a size far

I'nc an uhnet hyl ated G

greateglggflld v t1sI gv%ﬂg)lte E;I}J‘ G k%'a"? %gx%gjfngegg Qlaf‘gr %lﬁ%ﬁh%n where the
ke oC 55 o 37%911@%@&%%«#@% ot e e Dl gish o o s

cells and NK cells and induces IFN—a this c|ass
smallérestze thar whek lterrealty: whats to bupher sellcpey @scgb@mng the smal er s1ze among

ol i gonucl eoti des, as first characterized, typicall
vano@r&cﬁaﬁéy atStha !phbd: eid, willing todey ar Blbata¥he trgdrs nsighisge be willing
rich palindrome or near-palindrone. This
89 288 SFdrkdpsce, BuCocRE® Wangtd bhow the worse price unless
to bu%l‘%f/S%ISIP Ela%qpataent app i cati on 60/313,273, filed

17 1S 1111 9]
! S L A SR L St 001 g

S S G0 A SR S B0 e

di scovered herein that CpG oI i gonucl eoti des (CpG ODN)
exchanges.particularly effective in conbating infections,

and particularly upper respiratory tract virus t hat
ar & tadaausewish tastahset withodin satlen vithim, ﬂ@cﬁ%@ef%’e%rttéadlng desk,
of the invention Cclass CpG ODN are particularly

or aantﬁ&ﬁﬁéeV%tEﬁﬁl”Qﬁidmg grgu Wffilidtes, pedthoetb cusheneh anghclignts, preferred
t he Exan'pl es below, C-class CpG ODN i nduced a panel of

partn!iﬁ ﬁ'ioﬁ{ Qﬁ)vﬂﬁ%ﬁﬁ deflefaNBarRusifce Hin 6t bt oddert Hoseightdre willing
-VI ral prote and protected agai nst airway

to tré%) &g mghgrn pHGE CELRANGImBY ROMR REAANhLIBECcARE Be do&n’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 better 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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In sonme aspects the invention relates to a nmethod for
treating viral exacerbated asthma, by adm nistering to

w@rooasodinmt i ¢ subj ect an effective anmount of aPCF/UFAEE013200
CpG ol igonucl eotide for treating viral exacerbated

aﬁffi%“ﬁ% ’J%IJ)IB AL R Ys RARBGERS s I AL hdw r&ipi@f t&leds to transact

or treating viral  exacerbated ast by

1nternz?1ﬁ$e f aﬁﬁgotﬁ g&;}néatt 8er.stldb}o%?e Pﬁt orﬁérs foa%r'é J_\Ae/%}{ between

Mt St ast hmat'i ¢ su

. n effectlve a Cp oI| onucl eptide for,. .

interng g AR R A ST aﬁ IR TR i g ofdceive the best
identified by a nedical worker. |n other errbog nt .

price pessiblaibjoste rreferrad set of exsharaes ithoub shoysine i Iﬁ r@ékumfy the
factor for viral infection. According to other as ects

wildlst heryimpvARIS varidus exchatges grdwide suakathiah ghey different exchanges can be
exacer bated asthnma by adm nistering to an asthmatic

accesstl BioRE the WRRE cHO kyiend. THY PréfRG @stltivh dah efitiydy tiese and other needs.
effective amount of a CpG ol igonucleotide for treating
viral exacerbated asthma. The non- CpG ast hma t her apy
may be a steroid therapy. In sone enbodinents the
non ?Q sthma therapy is adm nistered at a different

G ollgonucleotlde I n other

enbodi nents the non-CpG a % t her.a y is adm rh‘?gdﬁr eq g
atl t3560tdangs Mithe OBS ﬁswt ﬁe | P&&ﬂ‘a > et OGPULEA- 38 sgstem 1ot

for treating infectious disease exacerbated asthnma

exchangie ntdef youtipgasoratisesdt ¢ammuipation aatwerks Rbish inaludes aﬁ/}r?t server
and adm nistering to the asthmatic subject an

havingfaf Bt one fosssir whiigured ® elppgarpetations déaffost deatmnicngkchange
I nfecti ous di sease exacerbated asthma is provided

marké G, Gl BriRorRt REsnESReGE SadH hivigy knleast drRNprobdssor configured to

ot Rer aspect the invention is a method for treating

supp0¥’fo roS!ara Eﬁfsc |8fn ?@sﬁé&gﬁs E&ggd égé/ctﬂogﬁ:n Ednihgo n?arﬁétﬁl'ﬁcésa Gh@ra client

vVira mnistering to an asthnmatic

f ol
iS5 Gy LRI g v

of time when the asthmatic subject is at kof Vi r

the claut éermiaoh ond e BrvbsesHTo e ger ierfavs ppabfidp Travice & template
i nfl uenza season. |In other enbodinments the risk factor

for buikling awv etdet cowingstraiegn thad inakiides asstipilgtion istiageand,fo gibmit one or
exposure. In some enbodi nents the viral exacerbated

more @8ddi§TBnd theCrikgaduidye srataspiorthd €irgy serivers SEurbet icomatibing a program
the respiratory virus is not RSV. In other enbodinents

execttdife Withfi thE X8melRRhE6h ASWARRBanFb&RdSsHighved tBimpRA%AL the routing

VI rus.

strategy by attempting to cross 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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The CpG oligonucleotide in sone enbodinents is a
C-class oligonucleotide. The C-class oligonucl eotide
worayeapgisonal |y be a sem -soft ol i gonucl eot i dePCEHUS1006/013200
as, for instance, SEQID NO 10. A nethod for treating
vi ral. exacer a P o \V A i 1Ha¥in8d a @prodsdsbiTedhe Cmethod
an endsysy éEtteﬁg © ro%?x{gﬁgg @% :Ag? h?lﬁf tee??l ?{gn, an gd% ni stering
to the asthmatic, subject G ol i.0 ' ' it
comprisip Uht 9RAL0) SoGDik HortpBnt nat o S bl Reffts™¥ quandity
i nfection, wherein the CpG ol i gonucl eoti.de i
compomnt,ex priceecdmponest @afl fgronHng AEESI pssgeliatgfh yith f}@norfigr, where the
al so provided. The inmmune cell may be, for instance, a .
routingNStéPbhtaing @stipulsiiorophing. that dedledes apgpaBeisrs RE predetermined
invention is a nethod for treating viral exacerbated
criteria@St IR, phisel 8R6E irydeddn@ninaadcondiinte ittd] the t pradeterimihedoferiteria
viral infection, 'and adnmnistering to the asthmatic
ubi LeidsD6R (?L%ﬁ 19fa GBI logaivug b eedond @hase order
parame\?\%g%gggntotaﬁledcgtt%%l %Irgst tgrh ee g'oses of CpG
ol i gonuecl eoti de are tenporal Ly, se fis P RHRREthe first order
procesgin Pt cpgeic b aeond FEECoRl FAPIE RRalohenat
the doses are separated from one ot her_ by.. .
quantityehs SupaRBERE SoHe RN Drepes O ek, S Sed wading
val ue there between. Use of an oligopucleotide of(bti Iljle "
beginsi atwbeidlelodations t Furthen inoheding thertapeof egititg Ry ¢y the routing
the treatment of viral exacerbated asthma is also .
strategpligesRdsaR an caapandssafe, thd niadifying ba. rowtingsirierst grecution in
manuf acturing a nedi canent of an ol igonucl eoti de of

responts@fo 1{1119 Yanitk enmk QK alshtinBdtes 404 taptimizerthe baiep presessingon at least
or the treatnent of viral exacerbated asthma is al so

one o eg%rhgsilg%lolgﬁ?& a?fdtﬁ?rgilé fo@ticﬁlt.i ons of the invention can

vari ous enbodi nents of the invention. It is,
therefore, anticipated that.,ea ! [ $rtion of
RS B ARG AR e AL e sigh b FbAGHEa flrdon
conbi nations of elenents can be included in each
an ordes pRentityfatt (ressing, leavels gm a FHs et coriang® aBlor ey ove of
inits application to the details of construction ang .
respectifte sedondrefretrenic exthangap@iang Hriguty PGRPIR gggraspigely priced crossing
follow ng description or illustrated in the draw ngs.
levelsTHRl pIBMER thdWoiling praibheobin otdeequantitoiti prsferencarigsask on at least
being practiced or of being carried out in various
ineli REtpiar aseol ogy and term nol ogy used
oneoﬂ@%égﬁékéﬁygr t he purpose of description and shoul d
not be r.egard id1.d 1.n hgr Tl i['-bﬂc;éégjv , an updated
" ﬁff@gﬁﬂ’,mﬁ%rﬁahéaﬂ%%%"&mgéhgaﬁﬁfﬁgﬁ?l"invoIv?%%",

and variatiqns . )
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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thereof herein, is neant to enconpass the itens |isted

thereafter and equi val ents thereof as well as
w@odwstiosasal i tens. BRI EF DESCRI PTI ON OF DRAW NZSI/Tkm®06/013200

figures are illustrative only and are not required for

. enabl.e ' nt.i on di scl osed herein. Fi re 1l
BrlefDegcrggtlogel (ﬂ'tthgi)rHa&g: ﬁéﬁ g%r eviated study schledul el gu
howi S of the experinent RAr i
Blaers b dusitisci, S¥ifate Sslof M QoAb SR Sn BRlltihent of the

detail ed study schedul e show ng an experi nental

present gigdien:on carried out in Exanple 1 (#3). Figure 3 is a
series of graphs depicting IFN-a (Figure 3a), |IFEN-g
Figug & 2Bb)lystatidn bPtheerhiteeiyresof3hg emqu}menbﬁo“@ﬁa Fig. 1;
second series of graphs depicting the upregul ation
P§§&53aaﬁbmaﬂﬁaﬂﬁﬂﬁnybﬁ&mzﬁmﬂ&hetase (Figure 3d), Ml
(Figure 3e), and indol eam ne 2, 3- di oxygenase (Figure

%f dy nﬁ?lﬂ%atéé" NG ekBEphrPX@der aBRESMMIp MY @tcordance with an
ol gonucl eot1 de per kg of nouse. The y-axes represent

. Ccyt okine.in .mM (Figures 3a-3c) or the anount of RNA
,mbod15{en§o¢t§filrgegﬁ PDH RNA (Figures 3d-3f). Figure 4a is

a. graph depicti vi ral nucl ear,. prot.ei ' L. :
Fisls roienmdiplshaeett e B ob chidil Bugsamee
kg of nmouse (infected or uninfected) and the yaxis

with the epbedimensoldigeiedance. Fi gures 4b and 4c are graphs
showi ng neutrophils and nononucl ear cells, | X
Feape 6tillusttayes at pracesapftherlfewete ofverkingcrders e agcgrdance with an
| avage fluid. The xaxes represent ngy of

embod@hdn® ePelig@intieg, per kg of nouse (infected or
uni nf ect ed) and t he yaxes represent nunbers of cells x

gfggx]{r% il'fﬁs@t‘dfe@ B oftled 86 i @sorah B aphfodepint baigddiptawith an

S accunul ated 1 n response to treatnent, including
total .|l.eukocytes (.Figure 5a), neutrophils (Figure 5b),
ﬂnbOdHWH%HBhﬁﬁH§F%QP’%I I's (Figure 5c) in bronchoaveol ar

| avage fluid in antigen_challenged and virus .in e
EGS SHSDIE SREPPBNCOLAD EHTY g8 RagrutsdF b Eh Brocesses

m ce and the y-axes represent nunbers of cells x
embodying/thd inyBratjonoranybe imglementedh and 5c). Figure 6a is a
graph depi cting net hacholine-induced increase in
ai rway resistance. The x-axis represents ng/m

nmet hachol i ne and the y-axis represents airway

Detailégﬁﬁe%rﬁﬁ(ﬁl Fth¥adstiHipRE hBodigitneont rol . Fi gure 6b
€ baseline alrway resistance.

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 automatically.
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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Fi gure 6¢c shows areas under the nethacholine
dose-response curve. Results are presented as nean

WOENG(o818 7 - 9). ) . * P < 0.05 conpared wi t hP@I/o83906/013200
i ndicated (Mann-Wiitney two-tailed test). Figure 7 is

exchan?er:]s?‘ ffﬂeeﬁlté?flalgﬁﬁﬂﬁﬁgéj g0 Ghbkles olgRt t6 §loks imetslnadiieadat prices

esponse to treatnent, including total |eukocytes
. Figure fa). . eosi ' Fi_gqu i i
svailabfCpis ) neERE TSRy Aol A prE Rk pn D oy escimens o otter
) as use_ bad i.gh Fi e.7e The, Xx-ax [ epresen
internaf e B daegt Pudatee s dlsorpins PaviE SRgli i Herbeaed.
~ graphs denonstrating induction of TLR9-associated
Privateclyfadiets axe mﬁrh@ﬁu‘é}élbgq el Iptarng} Fgchange dp & B’&'?&‘&%‘ subset of
| FNa, Figure 8b shows |IFNg, Figure 8c shows |P-10 )
users. g Blafctsinmonjuntti@, with thelntpomad ag exthmabexchanges aliows a single
Results are presented as mean SEM (n = 10). The
order t& SEOYR Siff@8t PSiBEH torBffentalse@OThus, givin Gecfaentidd greafmend trs®me of
and the y-axes represent cytokine concentration in

theuscp@/ M. Figure 9 is a series of graphs denpnstrating
I'nducti on of cytokines ex vivo. Figure 9a shows IL-5,

Fi.qu 9 hgws | L- -1 ngl_Fi o) E .
Rt e, BB, 140 ‘oA SeleR MEdRROKTbé Poed outside the
- 0.05 conpared with vehicle-treated,gr . .
trading gtoup ) salgs|stafl cpEepersy Pﬁl‘le)@@‘aﬁﬁ apg, FprRLS thege pagties to trade with
mul tiple conparisons). The x-axes represent of
the firmIvigoeasnenlyi uhderstaod legclpngprbugdizan(@r eﬁ@Og)k)asl%gromcally-
represent cytokine concentration in pg/m. Figure 10
| TS B wordgr Aiiisg shimbilities sap pil@s $ordhe ofutiagtof geters iocutestil brokers
accumul ations of eosinophils and | ynphocytes in nouse
and exhhMRY Sol 43cdks e tdiXal Sifald BF Nghidfly abivll @s liternahones. MTYE routing
production and Figure 10b shows | gQ&a production.

mechaglf‘asﬁjg lc%lg Bifach 'Erﬁ&e?ﬂtﬂs)e %§Eeﬁﬁ?r1‘naﬂ§,@/| :ilfbvﬁngivltﬁa)uskﬁllggriﬁlms to be

_ ﬁpared W t icle-treated group Kr-uskal™-

CrplOFS AP UGLY, PR s e BRp Rt sy Y Pl Blfirum of external
ol i gonucl eoti de per kg of noyse (sensitize r .

marketsraseessibld tPed)seh kot q?FémPfeai‘ é@g?ré}a&é it %@&gﬁog‘gﬁc“eﬂlg““@d to be
units as a neasurenent of serumantibody titer. Figure .

routedltb the ekteumal grarith <Thee@ules Roater 7275 1daa makeuihg| deterairatign of which
eosi nophi | s and | ynphocytes in nouse airways in vivo

brokeddxicBaingaHyithd Sitdedisi set of baSEoh Buidit mMAketFiogditiond, lamd may change
shows total |eukocytes present, Figure |ib shows

that d&&ﬁ&i'ﬂ_ﬁf?ﬂ dver tiffe QY ELH ﬂrsk&kgmng%mmtchmgea cell's,
an Igure 1ld shows B cells. Results are presented as
& 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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SEM (n = 6). * P < 0.05 conpared with vehicle-treated
group (Kruskal-Wallis test followed by Dunn's test for
woriobilpd168 conpari sons). The x-axes represent npCD1S2006/013200
ol i gonucl eoti de per kg of nouse (sensitized or
place dyRsRRaNY, Wigt drdentbdidtempvek@sofeeohasits and mieIntarhal Exchange as
cell's. DETAI LED DESCRI PTION Tol | -1i ke receptor 9

varioud R c Al WS ciliper et e popul ations of immne cells to
recogni ze unnet hyl ated CpG ol i godeoxynucl eoti des or

ORI S0 B R ARt SBT3 115 120 o
srougl Rk R SR 0814 VB SRS B SeD e e

structure and activity characteristics. Cclass CpG .
betwee@he Kdh8ywi¢th ynd ity ysexs Bnd tha gxistriahmiageets: Y hewdinespiéon Connections
containing at | east one CpG notif, and a GC-rich
allow Pedriindh Ginerfade- 1ol tegseeped IONCEMjsteen V@0 Sortextimalimarkets dfat may
interferon al pha (IFNa) fromimmune cells. According

have wil@lyS@fBreRRAMES] RRligrhy &1t dr@ék pladenttasmbeels.
we di syzdgvel; ed t hat 1V((i.)‘,tfycﬁlaassg CpG ODN apre of particul ar

RV, FSUB R LB RS LESPARSHETN, A prceses

exacerbate.allergic thma. a presented t .
crnbod {31 SSBLPB AR HEPRP RENDRG: PATel P ADTRRGH Gy Higied o
_nmouse airways, a, G classCpG ODN can | nduc?
practicp Fk. BT bR VEIAREES RrORATERESHIEA AR KRR O s omRagnts may be
and/or anti-viral activities. In particular,
made ®itlout depayting oyl tespsitor seapgsy thechvRstion. mblgs particular component
honol ogue of MKA) are known to have marked anti-viral
configa@atibiy Istiot cilificad v thepusentiaeakisn. a C-cl ass CpG CDN
showed protective effects agai nst influenza infection,
afqgm%uép ﬂgﬁ&%g al RN AERIoRa 8ok §0%0Mhat Bdd BEAEbEDRrea network
i nduced by conbi ned antigen chall enge and infl uenza
(“LAI\{” f ﬁ;ﬂ%ggreg géje%\evorlkn g?\%‘?@’ﬁs &%Chfteﬁqgte.drnxeé&ﬁtﬂﬂatfoﬁl)@f &Y three

reati ng | fectious di sease exacerbate

. asth and i articular viral exacerbated asthna,

interccageqied py pouters Rﬁ&, showg) -+ @&iﬂfil%? SETLTS Samapgions network
and/ or induce asthma. Infectious di sease exacer bat ed .

devicegthathinksinsany eoswuiters diough & mesk of Pessible SANNeSHphfa firguLeT recelves
subj ect. The asthmatic subject, one who has been

transmdiiteaiymessegesvartdhfoawatdsdhem to hedt érarast destivationspeveplagailaple routes.
ast hma, when exposed to an infectious agent

On an 8MBROMERERISsBBf ARGWBIRL L Cinéleding ke Gasedron differing architectures and
exi sting/ongoi ng asthmatic attack i s worsened.
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

future technologies, or other communications links known to those skilled in the art.
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Thus, the invention in one aspect involves the finding
that CpG i mmunosti nul atory ol i gonucl eoti des are usef ul

w0 noobnesss ng i nfecti ous di sease exacer bat ed aspemES20061013200
some -enbodi nents the subject is at risk of vira

i nf i ' . at L Vid i Chy G firgerfR@ unit

Comm%cgﬁﬁlgst 8 21: r}11 3? %é@@hﬁg lltlecglp (I)l éﬂgﬁ)gk ?8:9 zaLS ?%eff éerg!th?o ny causi %g o
. t hggen.,. For insta - | t. L

aSSOCla@@Bﬁ’@glﬁ ‘%M?B? campiigh ﬁi?ﬁ’gthteol% ?%\Segltlm ocagk&g? gg% " E?cgn%lter (ot

particular type of infectious agent is found or it may
shown)be a subject who through lifestyle or nedical

procedures is exposed to bodily fluids which na¥
Fortherinord, mbmptieoiysind rogzetielepronic davices CpY be gepAiely connected to
organi smor even any subject living in an area where

he conuniBitast havwsrlon@am nsodenr amh temipoearyenlehboneblédn The number of
identified. Subjects at risk of devel oping infection

WANs AL ARs| Ak HRrOSROTR! inBRRddal RBRated arbitahilaamt i indépendent of
‘agency recomendS vaccination with a particul ar

. .Lnfectioys, .o s antigen. A subject at risk of

he spirff;cr fone E%I?frg%mrlr%rg] be identified in a variety of
ways, . such, by a .nedi cal rker. . [ S
iAcius eltd‘ﬁ’éltag? é‘;gprﬁffﬁtfgé‘fﬁ%t tg\é\ﬁﬂgﬁrﬁﬁg@@r@agé{/\q%ﬁr from a vast
practitioners in the nedical field. The subj ﬁ‘:t a@ "

aumber jof ksugh inteydonagctych PERIATERH GORPUITS oAk ToRiE | Bl B term
on exposure to a risk factor for viral infection. |n

"nterné® pefetsstoothe twreldwide noliestion 06 netonksd SRSy H SAWRESy ARG computers
risk factor for viral infection is directed at

that usb TeAlshAGi HUObRES] ProtwcelrThieticd Redtocol (F TERDRYY and otler packet based
viral agent orseason (e.g., in anticipation of the flu

protoc@E‘ do CRlfnSEAROWith SHEMnSeREONGh duib¥EEnét eofgdBeinatdtion may be
nown and nore specifically determ ned on an annual

55 HMEE DO BRI 25 8 S o i
ProcestaneTORyInEA PRI Gty Sentene iyl aied Bl SPE bimpuing

di sease arising fromthe presence of a foreign

architenfure, o6 thgahieparting frore theoupjrit ok seQns; o dhe ByeRtiofy ~ of
devel opi ng asthma i ncl udes those subjects that have
beigtrei Sleindvid e dxamplagyfirst servehBR0 Burtthe sammysieation gevork 802.
the active disease during the CpG i nmunosti nmul atory

ServerO$JORRYIRAkS 48 shfRat bRtias ofed Ifira latihizcexchtibget markstplace.
considered to be at risk of devel opi ng these di seases

G R e e Sk e
bonds,t ehcg.) erlrila{yV\igKg pﬁfce %%grh{fl%tcioﬁlmunication 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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subj ects. These cytoki nes pronote inportant aspects of
the asthmatic inflammatory response, including |IgE

WO s@boasasswi t chi ng, eosi nophil chenotaxi s and PCT/US2006/013200
activation and mast cell growth. Thl cytokines,

the pre&?l@ SRleatidny S&Ned 8200830 ark2onfddfedSieRRE eSBmuRRaliGsniiwork via a
of Th2 clones and production of Th2 cytokines. Asthma

el GlScd Quft g {11 SRk LiSI0 that the network

neor B 1Y O DR L G0 PRttt nv

X ai rways angd increased reacti.vity of the.air t

interfagey, H‘é‘iteélnc'i‘é‘gﬁt e ASPHHALY | S uéﬁt POICLHIVE, off e§Sno 0, 830 to
excl usively associated with atopjc or al#e\zﬂg] C .

commusjaaion netwarks §0Pe 88d sif a¢qnsirgder Hoh HRNWER YAEIOPR progtgunication
ani mal including but not limted to a dog, cat, horsg,

protocal®wuclpiag, ths MEEHIP gotocolt Ut kmyallye he mtworg rinfesfiaes ugitgis a card
nonkey, and fish (aquaculture species), e.g. sal non.

contair®d vi@gtHRGERkers. the termtreat, treated, or treating
when used with respect to an disorder such as an _
(PESH S0 6P PuAE"ERonsh ey i oy pt s
to devel 0 nt_of .t i.sea [ ' bt Pand

T A R A
l'i kel ihood that the subject will develop the disease

access (ergory (GRGRND, Tetaetoieirh (Ve iGyeth Ongolt PRARGent mass
treatnment after the subject has devel oped. the g)seqfe .

storagd devoeasee-gt @ harg sk dréved jagapes driye a9, opticalodréve, gpd/or a tloppy disk
elimnate the infection) or prevent the disease from

drive. DEiROMasigmembse stofes ampopesating systemsthst condtolhtheeopseaion of servers
found in humans include but are not limted to:

820, 838t A Bt ilgRE ol uﬂsysﬁhﬂ?BIﬂ)S‘?’«iﬁl aide biovidaddyr sintiollas, the low-level
such as H'V-1 (also referred to as HDTV-111, LAVE or

operatﬁﬁ@fﬁl}g! Léﬁ%é?%/r THE hﬂdgdiéﬂ ?ﬁiv@ﬁqﬁﬂ’&&?ﬁy !s@r%@%@@ﬁﬁﬂtbhst@%, among

naviridae (e.g. polio Viruses, hepatitis
Vi rus:. enterovirus huma cki.evirases,
Oﬂwrtﬁ%ﬁé@Ppﬁ€@§P“g§ﬂ8®f§§@3§§¥m@ﬁﬁ%§%$f?g%e (e.g. strains
t hat cause gastroenteritis): .JTogayiridae (e.g. eguine
eHlase phass | MEBOR mave dnclydp aplagle, %Pés%%VPFaﬁﬁﬁavﬁ%P}oag@e and non-

(e.g. dengue viruses, encephalitis viruses, yellow

removhlele emediny whind) carCimplemenier diaearye mgthado po fieahinplege sfpr storage of
Rhabdovi radae (e.g. vesicular stomatitis viruses,

infornfaibh esuchi dsus@sputerricadatile ikamciiensg datebatuaturés; psegrym modules or
Par anyxoviridae (e.g. parainfluenza viruses, nunps

other YhthUSExAIRAS] 68 cMinE)Hﬁr stRsdel maliar MclhMe RAMRIROM; EBPRROM, flash
Othonyxoviridae {(e.g. influenza viruses);

memogﬁ 9! Ig%%oﬂye te%h{@'?g% 3@P-ROKSESital DHIGRY A ]FBDVD) or other

["febovi ruses “an viruses); “Arena viridae
Reovi ri.da

;tq,p& Maghely 1§l£ Stofige or other magnetic

henorr hagi c. fever, vi ruseﬁ%l
S

opticaf &lgTASE L TR BDClS  BRSPIGS JR28Ng

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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Bi rnavi ri dae; Hepadnaviri dae (Hepatitis B virus);
Parvovi rida (parvoviruses); Papovaviridae (papilloma

W@ R00aaeH 58 pol yoma viruses); Adenoviridae (nostPCT/US2006/013200
adenoviruses); Herpesviridae (herpes sinplex virus

) (HSV) 1 and 2, . varicella zoster viru C '

includet eAAUCHEIRBUEDG TN v g (el &Y TR Sy, $30, Biherat
vaccinia viruses, pox viruses), and Iridovi[idae é 593,

browsentlisploan weludingt parfrming the) logisndeseibadaglave; e%er\"/?srﬁ (g 0 may
(e.g. the agent of delta hepatitis (thought to be a .

includechefASEA ivireuad atachinks an $¥ITRdpadlet appliBation fog frangmpidingngrgceiving
of non-A, non-B hepatitis (class 1 = internally

email, bf JISTP tHa@6ler @ggﬁ@tﬁn:fopaéedﬁiﬁg adnidy hdndianes FTTTPe dequiests,. and an
Hepatitis O); rwal k and rel ated viruses, and

HTTP %lgjgxﬁﬁy Li%é’lﬁﬁﬁ%n fPURRAI AL 1E 38k B0 ArHRIETTIP® Baddist@pplication

teria serve as antigens in vertebrate aninmals. Such
r.am itive bacteria.inc : o teh89nd recei
may aigh S QB Rl Bl Bh i U8Ry BtieRaalon I Sepind rceive
. Streptococcus species. G am ﬁgat ive bacteria include,
sensitivgjpfogmations suqh ah el {2 SeeErEHEF I ¥hi a col i, Pseudononas
speci es, and Sal nonel | a speci es. Specific exanples of .
iGlieat chmpsteb fd0eirichuden @ gendrabrrogaseing ginil (GFYboa t¥ddeo display
Hel i cobacter pylons, Borelia burgdorferi, Legionella
adaptetp aed rRpRiry. The MysodrggieneraHy spdudes RAMMROM el peiimanent mass
M avium M intracellulare, M kansaii, M gordonae),
storage UARIDY LROOKCH§isRUFFHS ThAEh &6 storgOMO bpdragaesystem, a BIOS, and
Nei sseria neningitidis, Listeria npbnocytogenes,

progra.ri% :f@g %grﬁf)ﬁﬁﬁ‘gz t%%%’t&ﬁlaé%%@ieﬁt %‘Bﬁl?ﬁtteﬁc OffeUsibmory can also be

ococcu oup B Streptococcus),
Streptococgcus (vir.i.dans_ gr.oup) t loS4i

loaded §ifE FRGE SELUERSFEe 1SPPEpEPRaet g S S B 1HaRE Aylefiton. 1
St rept ococcus pneunoni ae, t hogeni c Ca | oba r .

will begppieciIdhbRe FemPRNeTIE S HTBAIILON 4 HHIS S adabie medium and
Baci |l us antracis, corynebacterium di phtheriae, | X

loadedciotoymeluacy of iclientsqpmputsry&lilpesies Ardriverneehiepisay pssgeiated with the
A ostridiumperfiinger s, Costridiumtetani,

compulsMreddabreinedivaersagene s, flappybdisle|driae pare optieal akive, such as a CD-
Pasturella nul tocida, Bacteroides sp., Fusobacterium

ROM/DYE-ReNNrRle! 8R1/6P a0 Wsskn@iNd. | QI fipt/outp@piaefaee pah also be
Idium Treponemaper tenue, Leptospira, Rickettsia, and

iaof ke il b ig: f F idglavde. Th ,

o YA LT SRS RaRL o L apte. The o
icci di oi des .i,mmitis | ast onyces, dermat i ti di

o BT B P Y FRUFBATEEpg pe a comncid v

I nfectious organisnms (i.e., protists) include . .

the praeessitrgoenibine Sps. &they pegipherals 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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Pl asnodi um f al ci parum Pl asnodi um mal ari ae, Pl asnodi um
oval e, and Pl asnodi um vi vax and Toxopl asna gondii .

w®k@oded1ss ne and/ or tissues parasites include PCT/US2006/013200
Pl asnodi um spp., Babesia microti, Babesia divergens,

Lei sh ia tropica, Leishmania . L ' :
worstg{oa ToEitE: LPPeRe eh AP RO URTE ip,sHieRr B erminals to les
anmbi ense and Trypanoso rhodesjense (African .
ceneralSqRaasH ol OISOV G A (Bo3) of ERAagiones, to a specia
di sease), and Toxopl asma gondii. O her nedically
purpos¢ dérdveaniRegartiesrofaini pimsicahfambelethe ¢lertrqopyter, it includes a local
extensively in the literature, e.g., see C. G A Thonas,
memorYyBdheadssdd exdhibolagput cBpdbilitiesne pdinttimtdractionesth Bnser.ai n
1983, the entire contents of which is hereby

G PSSl il (Bfh8aBNGHL appfeci@dhat E1dn@BERFuttN®] vina@include
exacerbated "asthna i s caused by a respiratory virus
and in partieul P | ERRRYr, Y i6 Ut 1Re6dRaBSthat those
many oy Icﬁlélﬁg%?nttsd%l# i %&?W’?ﬁ? Frlél%%?r at or y¥{7i Fus ey ngl?ﬁbae
RSV (respiratory syncicial .virus). ,The net .
generally GQYRGORAL PP by apdkho dizgfosy B IRk onpjggament
use of a combination of CpG oligonucleotides with
for praetiving embediments of the nEesBHNYPHOASt hma t her apy such as an
ast hma nedi canent. The alternative therapeutic, i.e.
tHgura2tis -aniitusdiation obtheamhiponenteu¢liating oErthy IGE System 100. All
adm nistered at a different tinme than the CpG

compoRérit@ 8Nt IEW § e 081(tHeatepRExcChanze dd0} the IGpGution Connections
ol i gonucl eoti de. The asthnmatic subject is adm ni stered

205, 214 ezgftsf 59, 4§ (RORRE ROf1teR 289 rbdn® BftUGhRAkS&] ABT 255 to users of

ing’viral exacerbated ‘asthma. If a conbination of

era ics_ is adm ni | [
e 1 ASERRSU. 5 B 8 P PP bR AR Sonc
ef fective to prevent viral_.infection and the ast
P ST ETRHSCREE degifd Sy HREE 2 SRPAES Soeelen iR 4GB from both
synptons of allerqgy or asthnma appear. Thus, th C{)G
internabiang eaternad soinges pupe e HekrARlsiser &dients E\CH@S@@&%& nelydg trader
then the asthma nedi canent may be subsequent|
GUIs zebyaniosaedachding dysensybjadotg Agenthend potentially a@i/@tstg\fﬁ gustomers,
together at the sanme tinme. The CpG ol i gonucl eoti des

or affiBRBd §kt&ids BRGhH&ise eHeng &isslf RUNKbrh @ dtiehtgprbvisions il necess. ICE
response. These specific sequences that elicit an

includ%?@ll’ro%g@g Qéﬁg@%e i< Qfo‘zﬁg?lﬁﬁtédoEQ&aﬁgm& @&{ck Heat 25y Internal

I'gonucl eotides that contain

e AR B  Tb B L Spd Saf ing Gpnnctrs 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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equi val ently, "inmunostinulatory oligonucl eotides".
The i nmunosti nmul atory ol i gonucl eoti des of the

w0 nooenosiss t hus i nclude at | east one i nmunost i PCI/EBI0§013200
nDtif In a preferred enbodi ment the i mmunostinul atory

only 11% e amf £x %ﬁgg 2 g*l@ﬁl%ﬁl bF {i“ﬁ ttfa@fﬂ%b%{ly Sihbted -mﬁhng models,

nos ers to
i ostlo t he tif, seque thin Ionger
Tradmg IArgﬁB‘ﬁu i“gf)&(’ﬂ@r gg %‘ﬁ%é) Rﬂﬂ@ﬁwf%ﬁqﬂ&ﬂ&er in length
than the notif sequence by at |east one nucleaqtide
| Theidaternad Bxshange R80zllows (P vate Aarkefs” %Ch‘ée defined which restrict the
i mmunostinulatory notif sequence. The
visibility ofyearionk ecder osks mqjaUdmlaamséreaAtCamadldatﬂﬁeErﬁg%I Feed 26Gg@n exist
di nucl eoti de. An oligonucl eotide containing at | east

foreacglpewuﬁmgﬂky{ ated CpG dinucleotide is a oligonucleotide
nol ecul e whi ch contains an unnet hyl at ed

%% eﬁ%‘l By '%@ 280 Mﬁ&‘cﬁﬁb&‘f' bﬁ%f?éi"ré‘k@llaﬁmFe Qra w&:ﬁ@p exchange,

talnlng 5" cytosine fol
|i nk h t
T S N T e
ok ST £ 0BRSS T SBT3 B Bt o

nmet hods of the invention may enbrace the use of A

each tioflebinstrBnentaOudesnrecaved alsthe pe pringipp e seimesids gf the market are
ol i gonucl eotides. As to CpG ol igonucl eotides, it has

placedr ®Chtpriorite dasedest ra banbibhiain dh eine-mieityi(fHeetimateach order was
cl asses of CpG ol i gonucl eotides. One class is potent

recelvécp& S&chhyh hiWoRefflputatiddt 1s relatively weak in
C|ng N-a and NK cell activation; this class has

gon%@{%o A I@@rsB\NﬁhﬁS e Ofter Bo ?)l(larﬁicﬁqu‘l the bid/offer model), the

es typlc ly are y stabilized and

A58 TP 25 U6 AL FE M ) e s o

Pat ent Nos. 6,194, 388; 6,207, 646, 6 214

order gnfeiws more sigs thaw theygherdpclyng sileparders iy tﬁs prosping sidegre filled
potent for inducing IFN-a and NK cel | activation but

in priorigy. idistecdiye vieateranatshingdbes naigllpvdetked markets. Altesagively, in
has been terned the A class. The A class CpG

the watk-u@anicddl,endd sieboffarpicamkkiyt dtakesatatiobsizepripold/ b or sell at the
sequences at 5' and 3' ends and a palindromc

cros51 hosi@ateto R{atdiraig ﬁﬁi fill eEARdt WA UrbGirsId O 6fe0f
| east nucl eot i des. for exanple, published

g%él t %Bssﬁ’%rél)ﬂdgﬁt%rg @p?oﬁ% %‘i?%%[lztgg gvle[ 666931@}}3{ ]Srgc%g Ol)neanY that price
NK | EN:
o TESSSEb ek 85t 8 0 W BB o e

as first characterized ically
opposite side of the market, the best prlceel )pfrom 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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are folly stabilized, include a B class-type sequence

and a GC-rich palindrone or nearpalindrone. This class
whawehesans descri bed in U S. patent applicati onPCT/US2006/013200

10/ 224,523 filed on August 19, 2002, and US 10/978, 282

Marke{ éalnende tgaccfeﬁ QS Et}%aé znaﬁlgeq %ﬁ tagg o? gt% i“«[:ﬁlcﬁéﬂu ﬁ%ﬁ(%isgggmeglgvel Private

are |1 ncorpora erel erence.

i mmunosti mul at.ory oligonucleotides have been descri bed
Markeﬁlﬁc?}?%&r?\gal-@#g\?ﬁ\é?%ﬁ%l BT AFDFScati on Serial No.
09/ 672,126 _and_ publ i shed PCT application, . )
rTeUsauisnss 2llowohe Bvaiabdiy of per ordey withinoyariows Faiypie Markets
27, 2000 as well as in USP 6,207,646 Bl. These
285, 290 iogemonfigatd gesordere Eattaomet that sedntity thdlmtendlIBxcharge 280 may
i nduce high levels of interferon-al pha while having

stipulat¥ Frivied Maffe@c1ss, 290 B which tacdrimeit iradabld el AvislbdssndZg@ hidden
i mrunosti nul at ory ol i gonucl eoti des do not necessarily

e K B SRR PR 08 MR
ook Rl 55 SR A e B SRy o g e e

. human B cells b have m.ni mal effects indugi Ny
price ajlgyg ;l}eé?rgﬁ_tg_spg:liléq aageotteéa@q avhisl {tﬁﬁﬁ]ﬁ%wqﬁ?%er}ﬂled. This hidden
oligonucl eotides have been described in USPs 6,194, 388

price ighotatiwplayed 3dthin the oBjer bpels frsdhoRrivaspMazlkasf 287, 299001 and
May 29, 2001 respectively. In one enbodi nent the
i iddai brler pricasi ade aotadibpleyedsia thp Bteahaldénuhahgeds pdee feed 265 for a
represented by at least the fornula: 5 X1X2CGX3X4 3'

given PHESE Murkel; buf canXnatcl IRe XdrndH] &idible lpEieés Whén cloBsedNHidden prices
enbodi nent” X i s adeni ne, guanine, or thymne. In

are plat%ﬁcg; %,nﬁﬁ‘re Yﬁp%o%ﬁ%?% it % g?)iéf ¥c§r°aséi'§}ﬁne pACERE BSisitlE order (ijseglaced on

her ment —t I nventi on provi

e s RS & £ SRR LSRR e SRSt v

. X2, X3, and X4 are nucleotides and N is any nucl eotide

in fill pRAIt1 and N2 are ol i gonucl eoti de sequences conposed
of from about 0-25 N s each. In one enbodi ment X1X2 is
af dinnowlee stipuletes el wisibled of hisiden wicgrinup chid snasketn ghapfstipulation
T, PG A ApA

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 to 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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ApT, ApG OCpT, CpA CpG TpA TpT, and TpG and X3X4
is a dinucleotide selected fromthe group consisting
W@R006/IESIS8 ApT, TpG ApG CpG TpC, ApC, CpCSTprESHpLE06/013200
and CpA. Preferably X1X2 is GA or (T and X3X4 is
Ipy. .Ln r._e j -0t [
that maf e oy 3 ap UFR o ERb S i BEnifordlicd s BBl Falieiee 250,
and X3 or X4 or both are ri m.dine | n.apot.her )
These ghiaiaone dndinbe arineebxaseb eor i it fuopsibe Jafemal Bychange’s
fromthe group consisting of: TpA, A, ApC,. ApG and
configptin. | Noy eall gif othh estinaiations rhelaw mrd; Be pcaesiible iyt wegss of the
selected fromthe group consisting of: TpT, TpA TpG
ConsoWjrted BpchanGples thedC@palidatdd Bxohangot296r usesitsoutie naghithe j ssipalations
di nucl eoti de selected fromthe group consisting of:
below IPderfol@@nteART opéatidnsCPC, CpT, TpC, T and CpG X3 is

a nucl eotide selected fromthe group consisting of A

?{}‘%’ I-Il;’agqhq Egréhdég%”% sﬁﬂﬁh@&&siﬂfy inBifiewherein when X1X is

; - X1s not” TpC, ApT or ApC. In sone

[ s t | i I t4 y

TR MRS, Phe RS el B e ST g bR Bl
5" TCNLITX1X2CGX3X4 3' EQ | 56). Th

do so. Sy e am el BPRERI AR e DrPeh DBSHGOR Stk ket but

i nclude X1X2 selected fromthe group consisting, of
are caislted epternally Aefove beina filled in@repllys(te enwie the erdginistes filled both
group consisting of TpT, CpT and TpC. The B cl ass CpG
internadlyi ;pd R eely). de costitient enlenflodshmt fiheematching &rassing @sder until its
broadly descri bed above as well as disclosed in PCT
conditiOMik oS ResteRai &G L the Bkiefat 51988 hREChéddEVpd f1didd Caiditional orders are
PCT/ D397/ 1 9791, and USP 6, 194, 388 Bl and USP

placeng 390 Wi ordér? ;ﬁie%l( Eﬁn%[rri‘ﬂﬁr”l?‘hiy Jacef¥ht MHaiB¥h2ase even if a

respective nplary sequences include but are
condit%%é]' ﬁ!)rléénti 1§a§ﬂg§r§ﬁfgﬁ %Z{}%%in%%r%s{:tﬂ@ gep‘}a@g Slteanldaﬁats Slarted processing its
_immunost i nul atory, ol i gonucl eot i des cgnt ain at | east ditional
conditiopg Iypuathes qrderparrives amdhhsaree Side God ths dame 1'pe gp dhe conditiona
stinulatory effects on cells of the immune system )
order, Sbermewf ondhesen @DNehahwed twftthe gonditionalj engain time-priority, filling the
"stimulatory" CpG sequence and a "GCrich" or "B-cell
crossime bkdel dndi RgVingOihe fcondhieasl onlebiundilled (ambieéding to re-submit its
ol i gonucl eoti des have i nmune stinulating effects that

externhBdrle§Oomewher e between those effects associated with
traditional "class B" CpG ODN, which are strong

R B g SO B0 A o429,
EncnaGB PR et i GBI el AP b 3honm
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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i nducers of B-cell and DC activation. Wiile preferred

cl ass B CpG CDN often have phosphorot hi oate backbones
war@oposaferred cl ass A CpG ODN have m xed or cPCTER2006/013200

backbones, the C class of conbi nation notif imMmune

t I
Exchangq I&gnuillp ?atzlgérdelg &slg eoanlé geah%(? P}’fgé{xcg?sv gvlget' ; Pfla(r:meet some external

hosphodi est er backbones,  a [
crteria efgitheres: ishwillingie 1sk #Fqu bt ﬁ@%‘@&gﬁ‘ﬂéﬁ E‘é‘%‘eﬂ the use of
stimulatory domain or notif may be defined by a
Indicati{©tritsazan be usdDIO@ R NNt Cbndigiorzel ptdsiteot i de ot her than
C. Cis cytosine. Gis guanine. His a nucleotide
9tiAor kKNP&Yd6rs. TesaRellels @hdmamnyizdly goussahdfitliugeo their order size.
sequence 0 to 10 nucleotides long. Xi may include a

] [ T tael
o w1 0985 VR S el

rder. Fﬁ%%k@){.‘g g{saﬁ?@y lgf rﬁ%ngap 1rt118m6 GhERLLAES th@ lv@ﬁ‘ 91tzg' mdsf‘be able

g8Rot Con aln any p

oly A notjfs. her odi .ment
o be ileddrdte piter i b P61 FoBhJE e R PHR 2 caB%?tyb.&rﬁ“ed» the order is
sequence at the 5 end or at the 3" end. As used
1everptaec®1mhe{}yd\¢r38wk or "poly-T" shall refer to a stretch
of four or nore consecutive A's or T's respectively
@, Mlininhim A&ASrddrer Thse BIdeTs Bave Asninwan Hl size whlcﬁbngpdgto be
end" shall refer to a stretch of four or nore
immedﬁ%gbs 8L [MBe GdSr iso Be filRd aIBT35e odeswithbnignmediataly Goss and
or the 3" end of a oI i gonucl eotide. As used

fill thelglerneﬂnﬂim § Qloy ggnﬁhieg glegednd $03dr placRH 4 tHeCORler Book. If a
ol g:’luc eotl av ng ormula 5 "XI X 2GEGX X4 3'

mlnlmlgp &g pgq?g% 1%1{11111%1‘3 5b:{ze 6%@%&';3& ?%{ielg g&g %yot,s‘cgﬁéemaining size

preferred designs for the B cel I stinul atory donai

is placegniidhe rfles Bogk aiip ﬁa%WW§§e TTTTTCG TCG, T¥ca TT'rI]'CG,
TTTTCG TCGI, TTCGI, TTTCGI, TCGICGI. The second
fhetiheenionge notcscebimitde ab $o pelyesuppert (ke ahoveimensiongsl B‘FC{CNtYPeS
and is positioned imediately 5 to X1 or imredi at el

Other &det §pee-subh hsthe Bneeddly keown abod-ingarsely hislier ordeas, fil and kill
begins with a CGG trinucleotide and is at |east 10

orders Qllé(ql gt)a%?blé Sthe IﬁteﬁraPEkdzhaﬁg&QS(ﬂ izing notif includes

one CpG sequence in which the CGis preceded

a\étqneAégo%odgg Iht ﬁ%d]ggé{%égs%ﬁl%% 3%’51.%%4 qf)(% an alld L8BIMiE¥@® to its

caont ai hi.n nce in
trades. Commlssmr?s can s kef i & 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 trade 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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which the C of the CGis nmethylated. As used herein,
"CpG' shall refer to a 5 cytosine (C followed by a
w@200guesissie (G and |inked by a phosphat e bondPCHEWUS2006/013200
| east the C of the 5° CG 3" nust be unnet hyl at ed.
Neutralizing nmotifs are notifs which have some degree .
placed d Publie: Mesketdu 330 sy besbann inRyivateMapiet £A20 (ynless an order in
ot herwi se non-stinmulatory notif, but, which when
Public Mazket 2t 3 1 hextphieitlyarverrides itb Povite Marken 320 pries/size)r y
notifs serve to reduce the inmunostinul atory potenti al
Afhetdi@er® kh®in HOTAHIS 1, Relbw, &reGeedived bypthk iln@rmiExchange 280 with
cont ai ni ng sequence at |east 10 nucleotides Iong. As

thevpriﬂ%gq%é% %ﬁ&isﬁ ulaR&hd ﬂﬂféﬁ‘f@a"arlﬁrgr se}ﬁ%‘ﬁﬁé@ltﬁﬁg b¥ter. Table 2-4, below,

romc¢ sequence"” shall refer to aninverted

o SRE R SRR ko BB o oo

form ng the usual W on-,Crick,base airs. .As,.used )
{Br Bien OrdegChpolEh Bl [NAPUHE IO BT GFod A ghe- Size colums:

pal i ndrome having a base conposition of at |east |
Tradabefidee, hDUpainilSize é?ﬁﬂord@.r#:lﬂogim&zgn@@d@ré@ﬁ%zgnc{@rée@@%-rbhwhere
domain is preferably 3 to the "B cell stimulatory
TradablkSizd indicates thehtotat size visfblaaddirideble byowmgrsGH-the Btivate Market at the
pal i ndronme, the palindrone thus contains at |east 8
given Price; ANMhvEESizd MdidiesCiis Qo size bhaRakBlel ANbe @hrohi Hifte because its
pal i ndrome, the palindrome also contains at |east 8
either ﬁgﬁﬁﬁ%gﬁo}ldg{%nﬁg grsl(? ﬁtﬁgrﬂﬂgbe?s ﬂl4pa tlﬁ:@g ihiliekke the individual orders

ases o e pa I ndronme are

. G s and . SQe e i ments, the GC-rich palindrone
making 3 gt Fodeblh HEGaryAgR et I D Sonm
enbodi ments the GC-rich palindrome has a base )
cEedellowingrletés aie nossible paramicys followingsthe Iyabead) g1 he
case of such a 10-base |long GC-rich palindrone, the
piuh i“Ficlragitwe a huder % repeesentsachiddény etdgr. SFhioxden iiligted in #he order
the case of such a 12-base long GC-rich palindrone, it
book, b ipn&fvasibledo hyatisedd of thakiterhalExvharse A8831fladrarders pt fiven price
the palindrone are Gs and Cs. In sone preferred
level aRMRAGEATRIR 1Svel 3s dRVRARSABNE: tE tableg NinBRbiinEHhare icfveRBice level
exclusively of Gs and Cs. In the case of a 14-ner
. e . I a
s invighle; G ACRT LA O0F nhe orE ke WEHPURARAS: ECOR B QR ot tha
) en‘godi ments, a l1l4-base long GC-rich palindrone is nmade
price IeXely ysively of G's and Cs. The Cs of a GC-rich
pal i ndrome can be unnet hyl ated or they_can (Eg_ ) )
rrt B | adieean ordgr ¢ eansessnts ehjugavrsiahlerpreers Ths ordes & lisieddg the order
and Gs, nore preferably 4 of each, and nost preferably
book dndas visible tofuseraoli theThternalifrarhande 280, dutiugss cannohififl against that
domai n need not be
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 pulled 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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identical. It is preferred that the Cs and Gs are
arranged so that they are able to forma
wa@eiobAes1apl emrent ary dupl ex, or palindronme, sSucPCEES2006/013200
CCECECGG This may be interrupted by As or Ts, but it
is preferred that the self-conplenentarity is at |east
partial ly gebleek v@HjeﬁsRW@F"eéi’ﬂﬂﬂB‘ie@l X?}Wé‘g‘?mt ifs
CGACGTITCGTCG (SEQ 1D NO 49) or CGGCGCOGTECCG (SEQ 1D
NO Ca@dr. 1:\heé-opd dorelft arity is not preserved, it is
Dr efRased] A:n3toffeheat 903032 Bb efifen 4299135 €k hhlien 45 loéel @,
| n &opgf erred enbodi nent there are no nore than 3
consgsaetd-ve 1pastRs af dRfszare not part of the palindrone,
prefcgzrag&bzlr @glrgqflgdffg]alrg 2, and nost preferably only 1.

{,ggg 8 65 ki o pal i ndrone includes at
§ AC%%@” 2l h§Rgtpone CCG triner, or at
th mbodi ts th
rgﬁrz:iaa P T o "(SEQ 1D NG 51)

gr NO. 52), COCCOGGGRG (SEQ ID
NO @err%rB(ﬁ%ﬂﬁfml‘ I0SFQ ID NO 54) At | east one of
the Gs of the GC rich regi on nay be’ substltuted with
an inosine (1). In sonme enbodi nents chudes nor e

t han ondaple 2 {1 Rublig M@rlﬁet A Odirirs diee /Vﬁg le Picture
MU TR &C OTY GHiBOPH éeomdqeﬂ&as one oBid Sfe

1 t aa o] T 5 XIDCGHXZN3™,
S{RRLEL SN xPBccAxzp 399_125+ XIDOGHGPA3, @', 5'
K1DCGHPX3 3', 5  DCGHPX3 316312 OFH2PX3 -
GHPX3 3 or 5 DCaHR 3" | 0%l Her aspectQ($HAC)

i nvention provides inmune stlnulatory ollgonucleotides

whi ch are defined by a N1Py.GN2P 3" . NIlis

any seqhehled '1Pf18afe¥\ilﬂﬂf tg%gy(ggg %fi‘?é/F{y igplq Ricyyre

pyT m@ff&eSue’ 'S gugﬁieppncyz BRIl B¥ive sequencg“ﬁ)siz@ 30

et eot ong.— P GC-TTCcit pal i ndrone cont ai ni ng
I2e0t| des long. N1 and N2 may

sequen § east 10
cont ai Egl@ @ t han 5009?pyr| m dlébef and nor e %i rabl y

re than 50% T. N may include %Ra
here is preferably aTlmTed| é pre
In some enbodi ments NiPyGis ;ﬁuch as

ich has a 5° TCGG). and nost%%hf&terably a0f7(‘12ﬂw
where N2 is not G N PyG\2P may i ncl ude one or nore
inosine (I) nucleotides. Either the Cor the Gin N
may be Maplede®rivateiMaken@ 3308tict ReedCpisiblsPistueé er r ed
to the I pG For inosine substitutions such as |IpG the

GPTTTRHfRFEIE TY MepfRe Pfce! BaFPice N the UBidSized
SEMSYhY3:10) 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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or chineric backbone, where the |inkage between the IG

or the Cl is phosphodiester. Ni may include at |east
wWor@681sTCl, |G or TIGnotif. In certain enboPCTERL086/013200

Ni PyGN2 i s a sequence selected fromthe group

o g e s Al o o

described in US Patent Application Serial Number
hidden1@HeEs(02d3 9 iis eticashoDordsbetr i PrivagoMarkute Brjad eind C 330) and

aci ds described therein are all incorporated by
conditibad] @ ds @rdér@nie ahexd dfionder i7rig PeivateMaketcl 3EPG

ol i gonucl eoti des useful according to the invention

IWeth YR reneEQohil t'éel‘?l%ﬁﬂécf A Jrder RofreDT3 Gs @dd 13 &16date” orders
G C* G C* C- GTRADI NG SYSTEM W TH | NTERNAL ORDER MATCHI NG

0 [ C i t
paced ATICH: P18 e 0B SE0IQY: P o TG DL v
0/ 668, 9 | [ 1+5,~20058, an Ltled " Tradi
brokerSXePBRSH AR 1 ch et b g O RRPRGL7S ipEiven® fiECRPT 255
i ncorporated by reference in its entirety. Field of
such thap jtesfn; tentrarlsd dgpESIIR MARACE A6 Coh k% pihen{CE J00 component (fnternal
i mprovenents in placing and executing orders on
Excharedec80rapronneetivity ty@sextendal ¢xehpemetar buker 203,218, 314 28H), making
and nethod for executing orders on an internal
it sean@dsE €3 E1RME a QNG HAGGEmMVIRIrh Eradin@ ikiE P@e pompoens toodsidgnamother.
order liquidity to external electronic exchanges.
Bagkatiay 'S@a%g?lti? faclddé8Hh TOP 10061566 HANO C6dS@EH hplbBEnts on a

tradi ng- mar pl ace has evol ved such that nultiple

. exehan d_ br f [ r

Roun GFAT 5B AP RARR TP f SR IBLEARRA 16 hequess
instrungnts (e.g., stocks, options, futures, indices,

(Here SRRUSTEL B ea gstive 1o i rao Bl ey o Ffg stateay,
Treasury products are tradable with nultiple brokers

where Whrorqutiog strategnéy p conesdt op NG tocplae thernrders [fyr aminsEHmest to be
simlar to how exchanges present their order books,

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 205,
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
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 submitted 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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through a simlar style of application progranmbl e
interface (API). When buying and selling securities,
WO 2oobaosat¢ en desirable to buy and sell at the PEBUS2006/013200

price avail abl e throughout a set of exchanges or

brokers (fhe terns "exchanges" and "brokers" are used .
includg, dnagket PreEDy AN gedBiSy OT iiElIRle PHSF tHARP a‘ihatplaf?dé@Pl%E’&Hted n

be traded. Otendifferent exchanges have different
accordgndecth tadoutingsitrdiegy stlomitied by skasepr oduct at the sane

time, so the decision to buy or sell a given security

Gauesato theOrder Routered 15 togvdrk guasitg ard foymattednas! dridgb eeferred to

exchanges at the sane time. Furthernore, different

as Masb.éro(’ﬁt%ﬁs MGRE: orhés gﬁoctté bRh&NAnd SsToted 89S difdle Trétﬁﬁ'l@%trategy,
done on them and m ght have different trading rul

which Hu?cﬁgsr alF‘aﬁJS%tsV&f%He 51%{;% \E/ gl?eecg?lg i uef es&h&negﬁia o] Hrdep Yﬁealctated by

omm ssi1 O nore execu

be ing,the.s non e excha

the ordﬂ ythe Pﬁdeﬂs@ng( }ngecgg?tp Eogneggqx? g&i 3& 8%15? %,0 IS.H‘ 90 trhe policy of
product at a size far greater than what is_avail

the ownipgiRBlingFAERSYaMagtey Ptﬁ%ﬁs arg pepresgpted as YigOrdes ToYe PEJrectS that are
than where the market is willing to sell (or buy) that

associgtedbdith & Mktefindioneobinst owhesl by thd érderdBowigrsh t o show a
smal l er size than what he really wants to buy or sell,

e give ps iliRaWeH gn tedkemplipy) hktes brder aetatignsthly b@tise Order Router. A
exchanges at the price he is willing to buy or sel

single Blasterd BRlet & AFRsuBinid 6 VIRNORRT Wolutel NOhibR iPid¥itedRb 1158 tu)lderlymg

a quantity at a worse price, but doesn't want to sh

€
exchan&?? nﬁ‘%&é Fo ﬁ%‘terfa{égg 6§ ﬁfé% aleffégnrlé %&cﬁgﬁggs; etr %{t}f) Wog%e'a] is split
ht . want. t o, add re |ze to the mar ket or
o difsell BmpelS B SEhEa BT B EK Afh o ST gagiangs orders
. may wish to transact with other traders within the.

and is waiingfipr areirmetion afaniedddron thawndslying fxshange n etoytng strategy
trading group (affiliates, preferred custoners and

has the bbikityt 1, sapisfyfrequesth tpavdrker mastet ardyr by plaoing SarenOndprs 420, 460,
general marketplace his or her order. He m ght be

470 onMihderl§thet BxdhaAELCainedtddeROE 210! REE 220t Théewrl dlavet dradts iafe owned
t he narketplace because he doesn't pay conmmi ssions or

by a 51H$1§ él?aste"i‘\é% 1 e? afe%ﬁx‘ekéﬁ?&fﬁsmﬂdraelt Jlﬁedt@&t?fﬂ%élblktDeﬁnmon of the

ore,” he may vvant tO efsure that his

underlolrngglrﬁg%lgg ?0&1\91?%?1 egig&eu% cfjersI l%ObF ' & Hi%irn&)rrespondmg

y or s om1t énta 4 better price

masterGRUE14)0 (e i S GRedeEn el vl BIIGEIRE Spire} Maser orders 410

mar ket pl ace generally have wldly different APls for

and slgandrdes $20eh6), A4 wecsfanedgiopss JeskinghPedersrWerking orders are
difficult for those exchanges to all be accessed

summay norfi¢rankauspresdnt rquangity tHeings evorked yat & rpindnseichgngder ammector and
the art is a unifying systemthat can allow a group of

provider #d@dble tRAndleatds #86duested 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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internally with each other, allow a trader to route
his order in a favorable way between internal traders
war@eant1ss nal mar ket pl aces in order to nmaxi m zBCTUS2006/013200
goal of achieving the best price possible froma
referred set of exchanges w thout show hi s. hand .
Bxchalibey Cider dpes ot Ry a1y B0 206 A mRpPS TAD) SRLIEEH gt to satisfy
.provjde such that the different exchanges can be
working, @@es d8q4sstsneiigiend knguanity s be ebroketh g ping; speral orders on the
i nvention can satisfy these and ot her needs. Summary
underlgingterehange.cliitan srchange outsr thagresedvint drdente weyepntty dnheworking
i nvention, a conputer-based system for exchange order
order, ol txohgngoofdet sbRRcR“ReemOrdetafieldnpsigtsvwortke wWorkig order that it is
includes a first server having at |east one processor
linked GPIR. | e h&ithel OrdeHPRO répreRafedtds MRt CHierPotjbdt$ il RODABI S pe” of
exchange mar ket pl ace,” one or nore second servers each
«g>. having at |east one processor configured to support
" operations of respective second el ectroni ¢ exchange

rket pl ace d.a.client t i,nal. _havi ng at |east,
bl D B 20n Ryt s’ O AR @ amPiRig imr interface to
interface _between the client termnpal and the first
other ehjocjein the AeE ygteus 40; iiheapsesacl i9peduan beset dnigiace ige crpating and
tenplate for building an order routing strategy that
workingnotdetie sind @tatpubad iupdatet objegts ianctspanse ubndventsn@hese order and
nore orders and the order routing strategy to the

transadtiohSbbje@s \tahi -beFhte§dagsd GECROEd ShaNdse? Wit Iafibus XBeddh@dhy &chemes.
W thin the communi cation network and being confi gured

iase] t K [ I
O S0l GTBAIQUBFLGR 275 5 LRI Db TEHLAE I e

ectroni c exc
. 3 M [OULL N r . lacin
intertaBE GRLARNE RO P dud REG O ftin BRI YR Gl Router 275
exc es i n,accordance th the routi trat o .
acoeptS D SOWHER RS narecHiep SRS, M, (RAVGHE o o3 stpulatons
met hod i npl ements an order routing strategy on a
appendsrtp ¥ erkCigescoesgira llsibe 6HoTiehlagAReE denshi SRty touting strategy
first electronic exchange nmarket operating on a first
being ssed ve woklathe mgpster prdecessor, one or nore second
el ectroni ¢ exchange markets operating on respective

SRC pitdessRipY Vént and NEqesRr REMS 6, RB0@RIeeRbUAEED75 can create
interface operating on a client term nal having a

MEtOREL r OGP bl Rk Beih
e PR port-Rrlla R REP bl "ol S hER Bpthe prer router 275
. .a guanti.ty.conpaone ri conmpaonent nd,a routi .
which $fl 83 dipaleta S RS Mo o nde Ry RN B0 r it heies.

..Strategy_contajins a stipulation string that includes _.
Addﬂlﬁ%ﬂr@{n@&g&aﬂé@cwé&w& see iy r@%qrralag ko ther mpstphailer object on
order processing in accordance with the predeterm ned
eventscohpnging thepsiata oé ther magier erden §oasumerscan wafchrtbe aggragate effects of
quantity to a crossing |location, a second phase order
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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processing so as to allocate a second order quantity
to an idle | ocation, where the first order quantity

wo Rdobgossbst antial ly i nmedi ately and t he seconBCDUSENG/013200
quantity fills when trading begins at the idIe

cation. ncl s. of atin .
of the Myt e i 3506 g atfes QBgloBen? heBBisk o HEoUR: e routing
nmessage, and nodify the routing strategy execution

strategybepngised iewerk the, @rdeé thes“Hrategyd semdatie®i ng step so
as to optimze the order processing on at |east one of
t Heese pasgictyys hedahdanmensad do tHeeMasteeOtdec 41 0,an .orden to work quantity
accordance with a further aspect of the invention, the

on thét EpderoRovRE KDNY @itAOh!t differ@ift PricOr sleheviuedlt i tby MdkeMarket or
crossing levels on a first electronic exchange and/or

Create orkﬁn%@trdé? NysPhe MRAEPGRTY URBRELRLY MGOLILBbfec

exchanges, gi ving prlorlty t 0 nore aggressi e?y priced

c veI c kin i Qn
CARSPURPreg T iR BBPAT k% MR Bl B Jalfaigs canbe
of .t he predeterm ned r|t n accor.dance wth

modifigd Gy PirsessRSpeadls 1§ MakeM tffstezett R, SAMECHTS, PR Paie will the same
dated stipulation string for the routing strateg
strategérﬁ ar piercels i WyrkQuer. iTihgse gllasan change thnenrsrat sring H&gbutes (for
order processing steps in accordance with
exampibe, etietgngritheeallowdd Esti ef rofitindh bcafiaa) ed tixt sipelloatacidon on the order
string. These and ot her aspects, features, steps and

(a;;tlv@&jjfﬁﬁtp@m qantilye further appreciated fromthe
acconpanyi ng drawi ng Fi gures and description of

Cﬁﬁhgga%ésltér%@é}qltlb\{? E@ ﬁgh%gf qgﬂé Svolkdday t@@ztﬁér' @ftfhé?rlll@f)ecommg

aW| n ures [ ustraties

complp%@retﬁin d %g%)rdsancﬁ?cﬁ t(ﬂ frlx’elo&gb rtsarte?%nl&%sle{tﬁggaew k?ﬁc’ge&der 420,

architecture of the enbodiment shown i 1; Figure

460, 430 gegyices sheafilled pige éwer@f and, mQygseal W&E@sacgp@%ﬁenu at working
illustrates an exenplary order relationship in

order tce oewhncrwata t(bloseil) dntioiahevmrkiog orfier Mitndei objectrilgaddition to
5 illustrates nultiple strategies interacting with an

automéddesetiRonhet forders sach adapee size bf zédopresals edn be miadefexplicitly via a
Figure 1; Figure 6 illustrates a process of the

calltolﬂeg&w&k okdapor ki ng orders in accordance with an
nbodi rrentg of the invention; Figure 7 illustrates an

g%ﬁeeéxaﬁ{p% Be1dhAAbRI k& Of%l‘&({eaﬁl%sb%ﬂlg Isiftg ﬁ%r(gt%gt‘éWo%i&lEOrder 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 ('00000000000000000001', 99.96,
'B', ‘Strategy=Default)

PROC OrderRouter: :WorkOrder ('00000000000000000002', 0, 20, 'A’',
'ExternalMarkets=Brokerl,Broker2;InternalShow=Indicative')
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enbodi ment of the invention; and Figure 8 depicts
conponents of an exenplary environnent in which
w@e@easHss enbodyi ng the invention can be i npl POENEEA6/013200
Det ai | ed Description of the Illustrative Enbodi nents
By way of overview and |ntroduct|on present ed and
ehochitoh eell araics BRI HOAKIBE RO e HEIQH HERIPsGAdehy objoct
Exchange (1 CE) system 100. The I CE system 100 is
00000@100622G9906@0 1a usiogthe e fawt Routing Steafaghiamefurnirg] the new working
intelligent order routing systemthat allows traders
order bjeét’ 8ABMDOVOEIN0DE00080R. T Eati Woekingldrderastgjecxisetheal uspd to work
SO as to optimze access to liquidity pools across the

quanti &ﬁttﬁé" Wiohal BhelaApt agav(fé‘{?5§ batWeeR 1the Bigker PraplEB ka2 dexternal
anges automatically. Wth reference to Figure 1,

St em ni, I
markeﬁacgm HE LRSI SOl RGPS RS bRt an
0Ssi n rs within the fi can he.mat ch a S
size offhf Mg R LR ERE AT TRPESOFTu BARgs it is 1o
to external brokers andexchanges. The | nternal
longer Hntshestagein] workipg greity ugkser hisowpdkne prichrhAYoRgrdes el can be
at prices available only on the Internal Exchange 140,
submitgdvwitly a prozkiag eirk iofikerprto clopgodtraemopenquantityot her
internal traders. The Internal Exchange 140 al so
alnl @¥SonE b/ BiRedviE kallss the0OkRr RoRRr @15 drfdtesanastdbaordat MktOrder
are markets visible on the Internal Exchange to a

obj ect? r\?fu%ﬁ e Glafiflainy %ﬁ'{j R cufRBl §tateP5f WRt §dMBfKRsPorlsB to events. The

junction wt e Internal and external exchanges
t h
i G R R AR Bl il e
to sorre of the users. The Internal
requestybud dnet1TaBLHE FREECE FoFR o ST IS O g %Zid%éﬁ times;

groups to sales staff, custonmers, and affiliates and
reflectgngaall g MibErengaationseen thet MidQedeniobiect. Hedditionally; rouling strategies
commonl y under st ood exchange paradi gm (order book)
publiskleeaits anMiaTtaysactiGhs ors thermlester ropditriin gespapseiivl requests apathe master
allow for the routing of orders to external brokers

order mﬂev%ﬁ@%rtg@ﬁnde@l yERGRES RadretTml46popios of liquidity as
as internal ones. The routing nechani sm can

aﬁ%ﬁﬁ@éﬁa}%@?&%aﬁr ftﬁé)gglﬁiéttg r%lp @H&wm@lth?éé" dT Ikt Transactions

varl s to to ensure that

{3@ order placenment occurs across the full
Onma§ 'm of external nmarkets accessible to a user. For

exanple, a trader_may submit a bid to | CE designated .
© 5 ket i ses . WA Rie8 YK TPt are PRI SR THDRcgPn is added

275 can make the determ nation of which
to the Irastee prdex odfmntieg the stateeofgheleyrréng wodlnrequestbased on

current market conditions, and nay change

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

MktTransaction objects indicating the error.
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that determ nation over tine as each broker/exchange's
mar ket changes. | CE can broadcast a Consolidated Price
wWo-e@d/ 18858 cont ai ni ng each Private Market's i ntRCTEE2006/013200
order book and all external order books in a single
mar ket data feed. Orders may be routed to nuItL{ﬂe%
exReseiged\nyl GEnvah oraAeg@mate desetp Lt difeicoQmBPaet by a reset
optimally fill each order to the size requested while
MkiTraRdaBaet oytheigasedhandee 400. overfill based on risk
paraneters supplied wth the order. The system may use
PHS (RBEZRBIE: O 5l ekpRREtE taRlar@tlegi AB] 265 Rrutaiuedliinterface and
order placenment and filling algorithns, to ascertain
. phow t ' a biknaipliedtfons can
publisngi bl B e e g e e
dynamical Ly, w.th ders bein . :
nteractiihs i CFSRC R AP e Ah e et Sud Bl Y B ERG RS, the
change. Connectivity tqg_external narﬁﬁti (broEir 'and-whkh
ixchangx dirangeers 205 2101 @151 280 m3x b acqessioi, Py g me V%i‘ﬂi’falr%n
Connections 205, 210, 215, 220 (Figure 2) which
sresentplangiape-mtive obigetsae wolleas antisterfaee Ky dnteige withdhg,Qgdes Router
and the external markets. These Execution Connections
)75 andbbies aTie BRIy pitvittek adevd of hbstprésemdebmpile-GEe ypet ity on
100’ for external markets that nmay have wildly
op of el fiffeRPina GRARE Thjetist 3 WAl adiaaamioadlderasrdstieckihg aadthahdling for
nodel s. " Firgure 8 shows conponents of an exenpl ary
envi@gnnent I n which processes enbodying the invention

orocedg Galls i ol emented. Not al | the conmponents rmay be
required to practice the invention na b afl L
i BB A B R V2 b Bkt o
W t hout departing fromthe spirjt or scope of the

ermbodinsan it DreFHR! PPt CBuEFacEHPYNR ALITSEE A B dp dhe Order
not critical to the present invention. Figure 8

Routerith Iplaerates on thenmderiiag Eschange Wionke@ions.t Waile being ghlegto share
| ocal area network ("LAN'), a w de area network

internaf TiIY¥iMt) actolesthaldgassneih thedlnteanal Gixohaigei (iheddrdet Routhr 820 exposes
i nterconnected by routers (not shown). A router is a

a work#%&céfdc baddhrAQ 1 CRth QTSw ABLIBhY adBNhiseativieahethdbdsk Dlote that

1
uters through a nesh of possible connections,
rqut er ceives transmtt AdufQr WedsdSot have an

the OndHopuEF <G focs gt BBVt R TERIAEE LT R s

routes. On_an jnterc ted,se net k
excharga oFdsaPF oL WAL B HSE AHDFT Wiceqﬁﬁgfr%?rc%?%g A ader gropedures.)

protocols- a router acts as a |ink betwee he binati ¢

B kM arbatpssrorcaia g Saclt 5V BlePragsahird lihehis a egmbination o

anot her. The comuni cation |inks within a network
the Créat@WealihgOrdacinddw otk@msiteptopmiure-calisbdakeldarket progedure calls create

coaxi al cable, while conmunication |inks between
and nfAGIPIPAKS §BYleUinbdtbZ Brder 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 to 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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anal og tel ephone lines, full or fractional dedicated
digital lines including Tl, T2, T3, and T4, Integrated
w®e006i16588 Di gi tal Networks (1SDNs), Digital SuPCST/UE1»6/013200
Lines (DSLs), wireless links such as WFi, W NMNAX
. GPRS, CDVA, TDVMA, TSM hybrids of the foregqing or

this ordegtag meelk ascy slgigionsl PEAMBER & thabniRg SHRIPER O Workg the order.
known to those skilled in the art. Communi cation to the

An empiynstipulatiah i stingnist interire®0 2si the defanbirsiipniatipns e an initial call, and
interface unit associated with a client conputer 810,

requesth (it thetcRieACRrategly tatiietdre reamaie indleangahmuivbsequant calls.
shown). Furthernore, conputers, and other electronic
d&Y eCSpIc AN RMEREDbRIYhEONARCHSEL iR DRfGENRUMIGAS ARy 525
network via a nodem and tenporary tel ephone |ink. The

. of WANs, LANs, and routers nay be increased or
Wouldi&gg?%é'sed arbitrarily and is independent of :he spirit
A aSSRe. OF LAl arkr%TiﬁB Moo dbooPbEdhoot t, Wl 1815605, 2,
appr eC"Oa? e‘%tﬁ gy—g1 akil] SLRE nalihg eftsg@yokégl'f)orrre
froma vast nunbér of such interconnected networks,
conmputers, and routers. Generally, the term"Internet”
refers to the worl dw de coll ection of networks,

JAt BRAYEm Pl UOGID00EIDY00CITNDO ENis ahhidlentifie df ansinktBmhen. This
Control Protocol/Internet Protocol ("TCP/IP") and

Makel\@&rﬂ?trcaﬁaﬁgﬁés zﬁ‘%ﬁr Rr@r0830l $33 05 POSIUN Ofle? MUkt 20Cusing the
anot her. enb

odi ment of the’invention may be
ractj.ced over t I nternet w thou rtj | Jhe ..
Defaulgp%‘)fl{‘m%r Si‘&%ﬁ% gﬁst h&'%f%\/ efith OEE.: %Foglg%? s e@ggn%%g%hélg string
the invention also may. be cticed jin eer -t o- r .
“ExtorgalPemUeSCRIAGEL nolir OHIeE WL bE, B PASRRit SERIp & 146 1 i Price

the spirit or scope of the invention. Figure 8 shows
99.015625,ex entpipeated by thetDefaiReutBR@BragigytRé- communi cat i on

net work 802. Server 820 nay operate to support

Qpeilato Orate® orkinkOrddr bepias thedifecy chxafrawgrkingoidet pidaoatains all

Transactions invol ving the buying and selling of

immuthb10 Pafanfters BT hd BRIE. STHeBe Paranteld@S kaniivi Cbeb@ﬁﬂied gladater calls to
may 't ake place over the communi cation network 802

WorkO139€ taggiir)igﬁ EIB Fhﬂ% taf?@z[r&i(ﬁleatg HiReOrdef él%ﬂeg&saﬁﬁ & d@fional text

5
Server ar second servers 30 support

. . t.he operatiqn of respective second, el ectronic h
stipulaigy RRaPaRBIne PG TR s OIRy RO PRSTRGy g andard
or selling of financial instrupents ogcur. %2 se of.
configwiatipriayhers khare 15 gnly the sipagle Refenlt Royhag Sateey ? Hisfgtiated on the
servers 820, 830 mmy include many conponents which are
Order ndRousdrows2(, n thisgustipulatiosloveaner be Fiogritted-8its hisws assHggh to  be
conmponents sufficient to disclose an illustrative
‘StrategivDéfaiBrkef Or practi ci ng enbodi ments ofthe present
I nvention. Servers 820, 830 are connected to the

CRATUBAA Jrh@P sl uMtiBnPean 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 to actually

work quantity.
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network interface unit. Those of ordinary skill in the
art will appreciate that the network interface unit
wonaleudeisst he necessary circuitry for connecti RQT/US2006/013200

servers 820, 830 to conmunicati on network 600, and is

constructed for use with vari co nicatijo

sRox eeian o Faslsr OFT T8/ T 35 S BeoTeete NSk iEgOrger. pgkOnder

network interface unit is a card contained within the
procedise roalls silloSe magipsl8R0, oB3E afdeo quantitynduninge ity lifspxcle) allowing

processing unit, a video display adapter, and a nass
changedRE¥ ey actedr arﬁlodﬂig)ami@ﬂs 0l the andrlyingTivating ssatgyiRquting strategies

general ly includes random access nenory ("RAM'),

should b&BELAB |téke%@9ﬁt¥gé of%ﬂ?ﬂ&es ift '})@raﬁ[&@er@ in WRIYRORRE 08N Hiciently on
nmass storage devices, e.g., a hard disk drive, a tape

drive, r
e w20 e St o A0 Rl 98P ol gk ki
cont ols th eration f servers as
procect sl oUp6R . Hﬁ%%t“é gt rang 8 tariyicRpRE uceey can
controlling the | ow1evel operation ofo%ge servers.
effectivelyecompuie aiirensitim Femjoge giatq toAaathsy on the paderlgpg magkets jnguch a
store, anong other things, application prograns,
way thel #cadra sech, asandcytiongifvietytaad quitie pradonmenpleseryed,
i nclude volatile and nonvol atile, renovable and non

CaRaRERIWBHigO10bi plovides o Mebieimesni edl réquesny matuhbekset of a
or technology for storage of information, such as

master Sﬁﬂp ELLARE 234 @?@ Bk &els ']ﬁ&\feut‘ﬁ& IF9RE qu qEXQIﬁItﬁ of teUGrder ®Szero, scaling the

gram rm(’:lu es or other data. anpl es of corrputer

= r

oo RS 0 T LR P B e
di sks (DVD t her optical stora [ .

afer the 56 o ARYIOMHRG OB AES O TERIE OIS a0 e gt P migrated o
ot her magneti c storage devices, or any other_ nediu

a newlyhiredted Amtdizal weeking osdesr @vhioke iy é@?@éoﬂsl ﬂf’%ﬁdﬁﬁpfl(ﬂﬁl&ﬁ]& reset
whi ch can be accessed by a conputing device. The nass

transactBTly addedyo thk sarsitorakingagdariwhintieaarbd tiaosly transaction linked to
providing a web site. Mre specifically, the mass

this ma[EFéi‘ercYerr%ér $hePFRetIPRbic Bt @BSs oh Bdstdi diderb BBONS32, 534 have no
[imted to: a WWVserver application, email server

effect Oglgtg%; Pﬁ%ﬂyﬂ% Slg‘{%doégglggr anms. WAV ser ver

] es conputer executable instructions

D b

DA BR A S YRl B B i pEGE b order R
520 imploradrs Tiee@MdiE! cxhoby arE and&@%acp@ji%ﬁmgs&?\%‘r\ procedure

transmtting and rece|V|ng emai |, an HITP handl er
calls, apiohi qretdtomnf mastee oulevs A30.aPL, rﬁ&ﬁdmatgaqlrpf FexcBefigsseiders. These
and an HLTTPS handl er application for handling secure
methodsianaetused so cahioel dTmRSethadets 6802593, 584 forangiven 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

Page 25



may al so be used for comrunication with an externa
security application to send and receive sensitive

WO njoenomss on, such as email, in a secure fashiPeT/US2006/013200
Cient conputer 810 includes a central processing unit

, avid di spl adapter, and nenory. The noy
state 0§ g@amoydﬂtﬁ@ Mgtk Saiomresy %ﬁnlﬂloéfmp@rﬂegﬂjéﬂ{m%ﬁ%tg&e tofactors
storage device, such as a disk drive. The nmenory
such agproblems avithogrehandersgnuspsiviyrpr anespested sstenpfadlgresns f or
controlling the operation of the client conputer. The
e Pynic WorkingOrdee proectinge wiatlhcaiseern sdhinigrative panic on the
specific to practicing enbodi ments of the present

specifibd ifitet @fderltit Whdpbndieprapersingi ot vents it thehB&ster order and forcibly
conponents nmay be stored on a conputer-readabl e nmedi um

cancelé'(’;grﬂllfl \S/llg%raregﬁhrsi B fhe TRARRL Yor @t 891{511?%‘0{1%%@%3%@5r585]5@, 560 BYuRderlying

chani sm associ at e ut er - r eadabl e

echalJ5CESeoRHE AR bRl 35 Sl FRaPRE Y o P

. drive. An _input/output interface can gl so ..provi ded

routing gategyceseditn Jandlp e erdghand ys deindg s%%l,) farog fih e strategy.
i nput device. The nenory, network interface unit, )

Causingi adeniciors i algdeaﬂaadmni,naéwrati@pm—/tb@pm is mewked ag eombpie, and all
all connected to the processing unit via a bus. O her

slave dpédrs pleesaftdlednyland srdebeanceliutioatiertitical urid aponfimsaiongf the order
unit in a simlar manner. For exanple, the interface

close HiBYedl RLeiDE RORVILE %ﬁdéﬂgiﬁ’g behahgralAafiet @paflicSteayitig strategy for
accessed data, conputed scores, and so on. Executable

the O“jl%ﬁpg’?lgﬁ@%%%g‘en%%g?gﬁgk%@é g{?ﬁ}% Qperating instructions to

he present invention can be

resi dent i i ther servers. 820, .83 client conputer
o onote £\ afiEh R e eBisaed b P enfRof s Socedure
could be enbodied as any one of a great variety of

call, whichiceandhs ealled\widled spegifit sateen AIgener BY apypisgisdo cause a global
conmput i ng machi nes such asworkstati ons, desktop,

panic bmpll cpatagids.Rerfbnolg © stnsegyepanic chises all pulersson thedptrategy to have
termnals to | ess general devices such as personal

Panic Wb kingOrdasailist anttbenh PRAS}iorllys idhtw@hemte are dllowaed on the strategy
speci al purpose devices. Regardl ess of the physical

— 1eqht TR el A&k VBNE raRIWS K RIpOrddr dIr \ARIREKS WiIBOS rejected with an
nmenory, a processor, and input/output capabilities to

rmt interaction with a user. Those of ordinary
mnnsgﬁﬁl inthe art will appreciate that client conputer

810 i pcl ud ny .nmore conponents .th t hose
e e Rguter Sl s e SER dcaube e i QgRirder and
general | y-conventi onal conponents be shown in order to
MkiTrensaetiorns ebigets il IresppRsst o WseEiedRest#Rsheventsy onythg tdeslyige exchange

enbodi nents of the present invention. Figure 2 is an
working dndstsr Mastenowtrst336, 53 Paherdl, stchomddder Rower proeedu@ecalls can
System 100. AU
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 MktOrder field on the

MktTransaction object.
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conponents of the I CE System 100 (the Internal
Exchange 140, the Execution Connections 205, 210, 215,
wQ2@s/1e8188 t he Order Router 275) present the saP€I/UsS2006/013200

uni fied APl 255 to users of the ICE System 100, so ,
users can trade on any conponent the sa as ot.he
s SHER O maSI e AbIRCE ekt SOTBRIBTLH18d f ALoe9Tgel gom al
2 supports connections to I CE fromboth internal and

its traneactieny)dhe douulss stasd isgumimerizifiap alk g8, comletrd yser requests and
accessing I CE include trader GU s 260, automated

fills bobk&tlby thesipatiggstratdgyaptotgsidgein srdeand potienstraédy5251548 is not
staff, custoners, or affiliates outside the i mediate

constraide@tin il @Sk ateaamtRics lonaiideRyiRE stvenstdésHhag caSEy point in
I'CE I ncludes the follow ng conponents: Consol i dated

e oA R S e S i
Pri ci 1 1 C i |
o S R T o o, S 5 s

) Security Mster 250); as well as Order Router . |

mStI'UII&ﬂFSaPééﬁ% that allowyoveshilh| rgk; |the pmopgt, (of -qupplity, hejpg worked on
and System Monitoring features. Orders can be

underlying slapanidecs might noiee et theshme imstrauntentias e mastsr okdewy andeare not
order is treated and evaluated within the Order Router

directly? éSmpagblenb ehidatigibxicleange TBAVIkiUrderCobjsal dodaspeudifigi toe master
Feed 265 contains live pricing data from each external

i R iRBEARA of RS lrRak rdguediadgeuntit
ordero%{ é;;@?%%g%ﬁ@’e%%@ r(igvéfaér%gaédg)e& 265 orO subset s {J}ﬁ)&t he antity as

ot o 5o By L D RSFETE S RIERRIN AR o0 Bty

. Trading Agents, Oder Router Strategies, or published
being WoRed-nal |y. The Internal Exchange 280 allows "Private
Mar ket s" to be defined which restrict the visibility
oFheQudenBeuter westedrisS 30p Spaddit dupssful feipugomated trading agents as
Consol i dated Price Feed 265 can exist for each Private
well advbigk édvel Simemhrytseraens inFxeplzioa) éradB@ applicationa bty réftasting the current
bi d/ of f er exchange, or a work-up exchange, that

requestENAARStyBImdSthefres8ssathal Bisylsdeehdde fillinpehdti lardty. Similarly, the
internally (i.e., locally within a brokerage, trading

MktTréé}s%@Oéfé :}Ylgg%}%ﬁ?%f;eﬁﬁ%itﬁ ftltlérSIglgSét%f PeerPEHO %j[e%te;ﬁe BB [8vd] Reflections

I
e I nstrunment. Orders
received at. the sane, price on the sane side of the
OfeveWBPRétﬂe"g}dgﬂﬁllngégaePﬁd Y11 priority based on a
conbinatjon of tine-priority (the tinme each. order S
rQedien RfoBY ARG L ST OB b IS I e 1 CPBR ISR ARe Site of the
opposite orders within the Order Book match (in_the
underliping/st#ve erdarp delnye ondaws aretherrders sind alupriitics Akat e bejng worked on

filled for each side of the match. Partial fills are .
other pasahdd eondectone 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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order contains nore size than the other matching

order. Orders on the crossing side are filled in
w@eooenoglys This techni que of order natching dorST/NS1006/013200

all ow | ocked markets. Alternatively, in the mork up

nodel , bids and offers can exi st at the
Plaveerdess igysgiul & rfsk apsesypaent ap g @P&Wl@@g |a§ 418 Mlsg‘ahty mn
toinitiate trading and fill against the crossing bid

how ordersairé avorkedl 4crossopultinly evchiangssaMitTrensartignsfon thege arders reflect
t he best possible prices, neaning that price

the detail oB\BERNbntEarbedns workddhem the andabiing ercltapt sopndcte and the
is outside the best price on the opposite side of the

reacth?ﬁ KR malkB@IRe % tl{Rfsb ‘b@de?@ TheRiBridl @xSRROS 53, Sb6d@n@fthe Internal

he mar ket "are fil first. The Internal Exchange 280
f
e U ORGP o B P Bt e

Mar ket 285, herit" from another Private

a detailed vieyy on ‘3""’2'890r Pﬁ%@&%ﬁla&wd&f the orders visible
in the arent” Private Market 285, 290. Only. qrders
athe Sish Artgilachisvel REJOREd G pbissis A maigdd fish mirror orders
particul ar PrivateMarket can be traded in that market

on the anderbyiyg ofchanges: Fhededmders cambk étaged Ty ¢het diﬁretréOeder” field, which
Private Market is considered a "Public Market" that

refers @ the BB Svdking Heder da the lexSlianpell Bitis tsvel af bxlerst prevides the known
availability of an order within various Private

i dtWedPthe aderlythdPExch@ided S 8 REkifY dffer. GRIefs at this level

mteracordﬁ? tt%ﬁat 15[lles serﬁ:y tgg thgﬁg nt er nal Excl:l%’;nggr% may

v B S o PR Pt o
each Pri e Market. The visible.price is "

indicatp o G|y AR WO CBOURE G etimase B ﬁf i Conditions
I\/Iarket 285, 290 and all children Private Markets 285,

and uspoequiste Fheldelit of ¢xchangd exderst indicaies diowt thesprehpugp guantity has
better price at which it is allowed to be filled. This

fragmentedddie formakiplesattentptsliis plogy guantity bp rand Wevwor arethebgivgn exchange
for the Private Market 285, 290. Hidden order prices

while [@¥eBinB Qfrdcd ipsiBlify@ththe Rint& ey ihdé:h| Exchange S price
egld@265 rp&? gygl ven P{I?]va%]e Mar but can match

l d)llﬁ@rpslnsgl!(i:agﬁﬁ c?’ {cidak §49 Hééﬁgro% nStﬁﬁl@ﬁi%ﬁg inditAEE %ﬁﬂiﬁgl ffles that

are ter VISI rders in fill priorrty for a

it B SR T SR i B Bpi v o
npves ahead ¢of the hidden ord in fi p y. .

Stipulagieny raper Tes uplamested by sy r%teddéép pﬁSo h Other strategies
child market, that stipulation overrides a parent

includigigiapd iraaddition edhossxdgsqribed aboverdamrieclideia 99- 12+ bid for
10 MMin the public market, all child private nmarkets
SeRduiag Ripubitidns Hesignating ekéhahgkfs thatdar osler puktbeplatal on, may
trade as a

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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99-126 bid for 10 M in a child market, that bid can
be shown instead in the specified market and all of

w0 e@eabsibglren. Similarly, hidden orders are prPQEUS1086/013200
to child markets. If the 99 126 bid has a hidden price

of 99-130 |n a_chi t Jqrarket shows . th
EXCha% T%lbr? 0% PR | tharB d? %‘ ‘?“ﬁ% Bilgy gt o “any external
den bid internally. to that chi I d mar ket ,. and can
exchan,gﬁ{ OrdesewithoytiBrice §t@p}aggn%mdg:gtelt§@t the spge@Fice s toghs used on all
alternative enbodi nent, a single market can be used in
valid ewgliappeseach or der can be granted perm ssion to only be
shown to given users. This effects the sane end result
s A AVaiheCddiJoatmissibhl IStipalation belidatdsethitathe BedéraR@ee28I), 275,
supports a nunber of other stipul ationsthat may be

or its %ét@éi&eQZ 0540) R 48 rcalcﬁla@@ﬁ{wgomﬁﬁss%hﬁl‘ét @&n %tdﬂafgeﬂh@y each
Intefnal Exchange 280. These stipul ations may be

exchar%g< IVﬁl%}l Ltl\’qedrﬁelﬁ q gpa!cu 1 a Ei:ha&i E)%‘c%g{rfed ﬂ[‘&l {n?H.@E thefd %oﬁmﬁ’f ?s?d’haﬁl the price

€ S con e stip I ons

bel ow need e accessi, o) he, Co

sent topthe i F ek yﬁr B PRI ghe S EBteddBiehoee 295
of the stipulations belowto erfornrrnterna

and is gpuseabild .ostrrﬁlaenr the bidhig|placed ﬁgﬁ galid peeq levelan each expljange such
include: 1. Conditional orders. These are orders that

that thaawudlipkiet paitlandlidihg barh exchangots cgpuamissivmsad betterdoanser. equal to the
These orders are typically orders that have al so been

price ti¥ @ﬁedstrrpma@da foxefhrathdmgeket but are cancel | ed
externally before being filled internally (to ensure

theQLd €§'1ze' §t11519£t1dnb lihgehid %J‘mhﬁhﬁﬁr{‘ ahd )inﬁiﬁglm s1ze that is allowed

externally) condi ti1onal order does not fil
to be p@é%ﬁcg g%l Ea Fﬁaolgsé%ﬁ]at%ﬁg Etfj nt | tllme r%gﬂgélte' e?rpor{lgr &ay indicate that

e ex

ed. Cbnd i onal orders are pI behrnd hi dden
one exrfrlgag exclRet 13 1P iy B Fe0Y, @ TRIR UG Sk B vEtRrice oven if
case even if a conditional order has identified a .
the ordgr’gdetahgjze isdH} MM aRrdean withpyt Placed¥izh f6palationsdipve their full size
processing its condition. If another order arrives on
placedtonenlisvailid estltmgesn Oriddre mmgrabsopndicete asininien sizaglihnt amallowed to be
order, the new order can nove ahead of the conditiona

placedWUheeakh ek R ITE eHel dr¥er Kdsl1edsizetth Qilpfh@ﬁ Sho@imdeT siddthat can be
| eaving the conditional order unfilled (and needing to

placed 8?1 Jﬁé‘%h‘éln d ﬁ’leﬁ)ﬁl@&gell is %%fjﬁﬁaed i tgé BRiraAEd Meqor ders.

ers na iste Icativ on the
ternal Excha ns_the
oS A8 PR AR Ll i RS A B s o o
the Private Market' s order k. last in fil ?fder
expliciflydpiisfc don 8 ven sharabPrfer élf’sea aylf vplugs %%’eélﬁ%\l e configured such
‘i ndicative" indicator. These orders provide an
that an aufier gamrot toverridg dbe slefanlitvalusetfer £xamgile,cangorder 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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particular trader may be willing to trade, but is not

willing to fill at the imediate nonent. Indicative
we@e@enesiss e pl aced behi nd conditional orders iPCT/US2006/013200
fill-priority. At any given tinme, an i ndi cative order

be tuyrned, into a "“fir de whi.ch
Jh s dRegIng, @rdﬁ@a&aﬁgr gy wiacs 98t Rowtige églpfl@sons the Order
orders can be used to display "indicative" )
Router 20 @87 s¢nds shasrorderetol the sperafiek exchangeswhi the oxderorames 4 specific
being listed externally and is waiting to neet sone
Order Sixthegynthe ozddrtiesanatdthhioDrlet Router Sieategys526, bHO.ng to | et
itself be filled internally. Further, the use of

T el GohRg @fdée s @ayl “Bay beqfaded PR Qi gtSt@a[Hﬂiohé oRdbes not

orders. 3. Fill or kill orders. These orders can

have ahu}n??ﬁﬂlé’tgﬂsyat %‘ilo%h% Opdhr R duk rl@crz&%gt fh‘i dﬁseoa{ dedi rﬁ%&ief)?d/er (}{outer

size (s | mediate y ca and ace

o 532 G195, BNl SBERANE Yl it s i

size nust he _able @ be filled, for the order to be
stipulation} joacthgtorden) o) gendnie rderneing dhe, aPRIGAAYE Wee 1q ©epedy applicable
the order is lever placed in the Order Book. 4.
exchange.nif theDsder R et ditmtegyhdde S40 dutersdasides ta renllarate sizes,|the Order
Ssize which needs to be immediately filled if the order
Routeri520, 27 SkmdfStdategst 525, B0 respbnds sccordiggls orichdteexchange.
i medi ately cross and fill their mninumsize or be

| ARgirahleby cGRMeR! Btk fRGHS Y& RIAGRY exBhdo3€ &3l in the Order
Book. If a mnimumsize order's mninumsize is filled

Router }ﬁlig) 5 225 2h tS‘ajatte%gr gﬁ% %11(? Eaﬂc%hﬁ‘é) the Znﬂgur{t edfgh@ IfTLl_%'glll’lzﬁﬁl bR other

in the as a aSS|ve or

i nv i S not [imt rt the

exchanggly GRleeg hoso B rretep sy B Tk St HuputRhah o ing te
as_the_comonly known_good-to-cancel, hidden ord

amount of the F¥oncihe|main gedes. e continugs pisdtheprdsr bes Welts full size filled
I nternal Exchange 280. In one enbodi ment, the Interna

or is cagrellednge system 100 can add conmi ssi ons to its trades.
Commi ssions can be set via a configurable comm ssion
widedWest tdDitelf @dentout@ kg aisonsipaate Bl seKill,0ind Minimum Size
liquidity providers and liquidity takers (passive or

stlpulaﬁ&{s' Yiearpé)g:ﬁﬁﬁ'% e SRHoRY tHe! AHDE; éiﬁ%gfon Mb%%sgd‘%h%ﬁ@he order is

her be incfuded in the tra rice or recorded

sent tostﬁg g %%&?han ;ﬂg tag%x%ﬂa %g ldB%(ﬁ??t gg&g ;t/lge?é%ra gtgﬁ{laﬂlois tH? order

I TR B N —

how Private Markets 285 290 work, assune_the
pass coppaissipBhohasgeddyi axiaraalipaehesges drmigh to Hsary o AGE 240.

Private Market B 320 inherits from Public Market A

Many OmdeniRogting Strstegies A2, 540fusthel sameaminsdn gt 8 Qunciddality to

orderspl aced in Public Market A 310 can be shown in
perforfPrbitaicetabley, kaéh Bs RGingldd 6%i8r 8 a@reédeharigh, 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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Public Market A 310 explicitly overrides its Private
Mar ket B 320 price/size). The orders shown in Table 1,
whedoompsiss e recei ved by the Internal Exchange PEDUSRINE013200
the price, size, and stipulations indicated and in
__sequential time_ order. Table 2- bel ow, illystrat .
specific tstipuletiens 1S dgscaibert rbelsyn k She Bed lﬁbé?r o Rouisy Sirage jes is an
Private Markets 285, 290. In the order books, the
impleméntdtionwif mgrealetime idgnamiarexchangd order triveting steateyl Fhegirategy serves
Tradabl eSi ze, Unavail Size (I stOrder#:1stOrderSize,
at least @Wgﬁrﬁ@kﬁi ZRdOadrédiction quality imbraenttiad alflae Sirder router strategy
indicates the total size visible and tradable by users
which a&falg.&)ﬂetopﬁllvﬁste? Nadrk ekt hilfpBi ¥QBamdek 48 judgieachriént amarket
Indrcates the total size unavail able at the given
... prige because jts gj L ndheat 1\.e [ 1] :
onditioff S B Rply FihlPEhphL SR st SR EHbIRRALL customer
i orders making up the total tradable and unavail abl e
uilt roing strglegiehe gi ven price. The following letters are

ossi ble paranters followi ng the nunber (#) siqn:
Intddigionde neanagingesiave qrdys agiont BIukInl %@ﬁngﬁSdﬂw%ﬁwﬁg strategy
order is listed in the order book, but is not visible
ublishdsOinfmnatiserts thé Intemal Mxeharee $80c Abovgevadale (liquigity, facilitating
orders at a given price level are hidden, the level is
aternal SRS ab Rydll a4 kdksnd AdviaReigk a7l igrnal Nidjuidityl whert fiais 4vadable. The
given price level is invisible to users, even though
t - ok hat welkidg érders with
)efaultast}g{eﬁ%? Qgrlﬁ:l i%ﬁﬂgﬂgﬁléu&&g?f{eg-?éqéﬁggé:agiesr BZ repr eglsent S
. n_upavail abl e order. [ ' it [t ’
ifferen hgdl S5giagomans 86t Ging bt AL by 3751 Btpaiiiph the wsers
Exchange 280, but users. capnot fi .agai nst th size.
vt soauest. A doctat Sirdeh Rpvtitin S BRERY 323 I ARIFE PohAT e or cash
or an indicative order. This order can have to_have an
xchangest eilombverond il da yndersiqadebly pepegson efhardinage skilleimfhe art, the
pul led froman external exchange 105, 110, 115, 120),
trategyOban be Gaplebentedds fa workimpstrataghi dat futeps bedhengesi withewt undue
fill internally.Table 1 - Orders Received by Interna

5Xperinﬁ}’1§diﬁ@ﬂge Oder | : A 99-12+ bid for | OOder 2 : A
15 offer at 99-132, B: 15 offer at 99-130 C. hi dden 15

%B%ﬁr%%ﬁi%&eré}é@, ?(7)? ﬁgegéits A ed@usdriifferle SRNilh3% faeSr thé 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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Order 5: B: unavailable 99-1 16 bid for 50 Order 6: A
conditional 99-120 bid for 10 Order 7: B: hidden
wO0eAe8188 d for 20 Order 8: C 99-11+ bid for BOT/Gszdeé/013200
9: B: 99-120 bid for 10 Table 2 - Public Market A 310
Price Feed/Visible Picture Table 3 - Private Mar ket B

SLratRyYpr i ce Feed/ Vi SI bl e Pl cture T a
Dem ve:rfg.ééRﬁrleé ey M % tarol& efz InternalS
t
qu al Ie OTSPdet s g?%na aced gfe Te o Ex

how n
e eRbir el s 8{7\}1
ern%rlorg?y Shead of hldden orders (order 9 is ahead of
order 6 in Private Markets B 320 and C 330) and

conditional orders (order 8 is ahead of order 7 in

'fﬁisvﬁ%)ﬁla%ﬁ k@inoCinddAles tMittthe '0RdRTBOGI BYVorked QushiggitieeDefault
2, t Order Router 275 is used to allocate orders

Koutinéjg gt?%é w4 it Glo dvk ?ﬁl?ﬁg%kg(g% E}%eé SEA R lanfErOiaRe. q)agﬁge working

vari ous exte exchanges 205, 21
on undgibai GERapRER s TPIEH O U FURA AT SR RO E‘he ﬁgﬁ%ﬁa%{% of the

can any other | CE 100 conponent (I ntern 8
mderlying pstinmert) vegaydless efnthe,orésrrsige, ang N%Fn&’é cﬁx %ng%%nﬁé for this
210, 215, 220), naking it seanl ess to change a user
srder ip Ihﬁgtedrmf sewen {Paati any o tigeodbiscodpoisedlso Morkisg vy the Internal
another. A Routing Strategy is included in ICE 100 as
Exchan?éi 380! MR thades hdatoséing bRIFE bh SheointetndRentliange, $he sitatepy places
nterface and provides logic to work quantity in

an indiéa??rg QRRE td guﬂiﬁﬁ fihd SAUSSE Size Qﬂ'ﬂ@l‘h@lly RP&'EtdgﬁngQ‘bf@E @606 appear, the

ers to a conputer nodule that 1nplenments a routing

i ﬁhgé cﬁfﬁle\/eoo%géer?gh# 0itS hb AbERY thah %ntc(gﬁgg&ton@snfor a fill

suawg%g or an i nstrunent

trade d It handles t C antity on
before EWH&‘FMWQ’OQQEW% &&VOE% ‘%ﬁ% ‘isanag?ﬁg{‘%?es upwar d
events to reflect changes in the state of worked
GihariDetoyit Rewting Siraieronnas highly sodisumbly, apd gecepsthg faliowing
a connection to the Internal Exchange 280 or another )
paramegets bamgdifp ito ecisibAakidglogit MehenlRorkmpHrepastiedamden SHipulations
i mpl enent the | CE API 255. The I CE system 100 provi des
on sub%%@ﬁCM'aHéMh(rk%@atﬁﬁWbrﬁ@ic&f oglls & eleesahexwhkigeorti®b pverwrite the
115, 120 to place orders externally and receive

stlpulaHSﬂsCéLEIQ:nﬁ i@ e Ok, gr | ogﬂﬁsﬂéw dlRd JRrdreQers R @ffe6 Thefull list of

can conne t via v ntermediaries (third party

n ti.vit. party hosting services,
auowaﬁ ﬁﬁgﬁaﬁﬁp§ygﬁgﬁtg§n&hgw X protocol). Orders include

a quantity conponent, which indicates the size of a
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bl ock for trade execution,
which are related to a pricing conponent.
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wor ki ng order requests efficiently, quantity is be
broken up into several orders on the underlying
weohamggss | f an exchange order is created i n PCTHER2000013200

work quantity on a working order, the exchange order

object "ParentOrder” field Eoints to the mnrking or der

t Fagt Defaujt Onder Rewting Shategy SR AgRarateBrosesging into two phases, first

represented as Mt Order objects with an "Order Type" of
attempEing to allveater glentifRote &catiats, thotiiate likelyrntg filh eimmﬁi/amﬁv (Crossing

255, presents a simlar interface to other objects in
Locatibi, dfdEth8&y atledntidd Qny irtmanfigs@mnttyPocoestione thmdebelieves will put

interface for creating and working orders, and creates

quantilgfnﬁil ?ﬁ&‘?& e dObiE ElISwhéh HESRENERt LRgiRY IS LotAeSR). Tkt btrategy
nd trans h

action objects can be nessaged back to the

[ . ’
choosd e it e PSRRI SIS UL pRpE o Rmens
order progedural interface: CreateWrkingO der
(for oXpaiReT IO Pl ot Rk SRy WIS BF QEPORgh 2 fhe gt Leas
accepts additional routing-strategy specific argunments
aggrespiye tiple allewed by theexehange.puinile bedngs plagase dacienast Rgfey e [nternal
procedure calls; the allowabl e val ues depend on the
ExchangeutSBo)g G reatlegnged ¢hatgdaiset atlowwordkrst toe cross tthe moarliety the least
I n processing events and requests fromusers, the
aggresS¥ive OfdeRetat efossté thecapositeddeisiidcetider obj ect s
corresponding to master orders being worked on the

! £5m ol ents M Bx iAo I pHRI AH it sOh BB ik @line and
?Qg%%sﬁg%rél 13(?%9212? gve or der sg bspt heéé outsl’ ng strat elglées.lne .
. Addi tjonal ly, Nkt Transgctdon. ohj ect e | ] o
ofﬂ1ne§g§ wellias élS?I‘ 6é%‘f$8{5h%1§ t'?%aer olg(a’{ehrn%(k%f%geg? %ﬁ, Se%/bejlkr%t %V%[h%ges its internal
changi ng the state of fhe ster order. Consuners can
rules, gt @?mn%%toa@ari%gg%ré Ortho bRt fngep hase ﬂléﬂ[eﬁgﬁ?fsﬁhat the
updates on the naster order objects, or can get npre
Order dRpufing dStraiegyr S oftbyonkiat twitesy csdesmt & orrchgnges listed in the
underlying Slave Wrking or Exchange Order objects.
Extern@IMafkets \stibslation ketsitiad tid ¢heCrrder. Addliticaally hthe WyyderaRouter Strategy
Working Order, which is created via a user call to
525, sblkpNapleds QftiveRahtaY ki BEE BRler whif Sidriingtctine quantity on the
I mutabl e paranetersof the Master Order: the side of
rket (bid/offer); the price of the order; and
mastel{ gelgguti ng strategy being used to work the order (as

]E Bﬁ(ggﬁsélgﬁalgg%%n ?(%Fgaolﬁlg%%r;c?rﬁ%,5§§$§ % g?&,lagnﬁng ?ﬁ e{,tﬁlr grder lﬁced with

uantity on the Oder Router 275 with a djfferent, . ,
the Ofder Reuig? 23) ig AFANGcho MK EXfBFRLNATTC! R 88 S9BAEF gesiied in order’s

must be nmade, thus, creating a new Mt Order object.
ExternaiMarketststipelntion liginn 8fe instramant of Ge drastes ogler wheresi ze and
current routing paraneters can be
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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nodi fi ed by successive calls to MakeMarket (at the
sane side and price with the sane strategy) or via
W@ 2006408168 Wor KOr der. These cal | s can change t hBCT/UR20861013200
routing attributes (for exanple, changing the all owed
list of routing |locations) or %he, si.ze. 0 ction on .
Forceashqapssingc locqtion, dharg ds g6t 0§ orige, dsels .tie%@ﬂe Rer crossing
master order 410 is no | onger being worked by the user
location)) ¢hat laeer crogsingh €consingd-eyelsprethe pyice idvelsf ormarket where theze exists
worked to 0), the order is reset. Resetting a working
some ofdleflef tH2OppodRd sidé Thht kid wedks ckdwsed. ITh edutiigzeratagy zeonks quantity
and noves all Mt Transactions fromthat working order

i alledigftid epedhe Ncatiots, aid bRgorR ke maxi
on all c}lé\?k%tSl%ggﬁM%%cj%esgt L r% addi ti 0%1 tolaust orrangl?tgfglr(tgsetrs Wheﬁleurn

L.aer . . . .
et qualf g R5CHE YRR Mg tpnd i Rpcll B3 FAQY P WA Guantiy
exanpl e hel sho a set, of procedyre calls using the
m the ST (P Ty R RS £ bt Sih FPig inmon

) that works quantity on the Order Router 275. I£#§ s?t

ize ongbothatides giniheh lavek 1apmasdi dhe rewing stratgsh npiurallyspreters more
substituted) could be inserted into an application to

iggressivelyk pricedtdrdsgings levglst breer Geste rgRostivaly 2xBed Toresc AVhen multiple
t hensel ves can be i npl enented using any nunber of

srossinfValbvel K ReMat REGhme Phrixes dieferehiad lis qrivaepd xclipmies rafliee in the
abstract, they m ght be considered to | ook |ike: PROC

3 {tShecifidd SRIHR\WAd NgOr der
Xtema?‘g%gg%fc’)%g 50600001 99. 96, 1B 1,

%@gg@g%%g%gﬁ%ﬁ} OE;%E ﬁ%ﬁfﬁgﬁsﬁe@w@%ﬁé %cqﬁ{)x(s', the remaining

. " Ext er.nal Mar ket s=Br oker. | , . Br oker )
Juantity ke ah 8Re Ph e SHOFRE 190#Hn Thete aug s vesplogRtiogs for how to

new working order on the instrument represented by
listribugghjhéctem@oBanAEOOB0000000001 usi ng the Default Routi ng

Strategy, returning the new working order object

Q0000006 AUGeMaMME0andityatn therlkishaggrestive asbjsergt leve on the first

then used to work quantity on the Internal Exchange as

srossingBddatié® irP@E PR RRriBEOlier 1 and Broker2 external
mar kets. Successive calls to WrkOrder would nodify

bhe Cigif.enl E&gﬁibﬁ%g@%ﬁg{'ﬂ)ﬁ e 3Bt SgRsQle tcP@ssilﬁ%r f\%éelgat the

order created durl eat eWor ki ngOrder call.

. the client is, ng |onger. interest LN rKj ntit
rossing {iafion fi (iR ast araup SLEGETRER e It R 1 1Y
submtted with a worki%%,si ze of ﬁero o close out aﬂ}/ 11
Spen GRbhithe yempinmes SRFRLE 4CE0SSr YL SERRSIEC [epuons; prpportionally,
Order Router 275 creates master order Mt Order
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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objects, which it maintains with the current state of
the order in response to events. The individual
WO obi108)5%t r at egi es di ctate how t hese obj ects BECBEUS2006/013200
updated in response to events and requests, but npst
ar fliﬂgétalt gﬁ'llg:lg ;{ngrlfl&i%)gg et?ye%ql}gqﬁrr?(;;rgép{%rlgqi rgleo b{rdeer s location in an
Mkt Transacti ons on that Mt Order object. Additionally,
exchanggatquage suchahetgiveen pading brgiauche ordes invidkety 4o badirsigadine to be
on the master order in response to requests on the
filled. Tiwesdteteggrudey tha ficllsvieg tstedia td tidetimchdnbly iidig Ilatiomes: or der s
420, 460, 470. Routing strategies have the ability to

publ i ghobkigg fn‘i?irk& Lg@lﬁeap@%@ém&m&k@@w%w So @l%e at the price
mast er orders er work requests. \Wen user work

level of RAHGRES er gﬁﬁ%ec ng t eia%ﬁeﬁw 08 de gefﬁstt Sdbhgt t&le level.

mast er or tate of t current wor

Fl||S .on.u
vleplgfesidns aicnhiepnds t pSeH Hb&ls%%aﬂg@%% it ilft
Order 410; note that multiple fills on slaye ord
220, b0 cmply lrvsls v ayuilabis: thectiraiagy doias thesizegirep on a market.
master order 410. 3. Errors. Errors during processing
Similanfo et bftheQrdssing Wi@ticnsgoplatihg séreaining 18@Tons can be based on the
Mkt Transacti on objects indicating the error.4. Resets.

order di¥e TRAHA s @Rclﬁﬂ%@ Y@ﬂie%rﬂ&sﬁEx@ﬁﬁIMﬁr@%HﬁP&nb@@d BY ti®e size at
reset Mt Transaction on the master order 410. The

the prigg IS5 o B e t%erh ] B pBﬁﬁtfg““ﬁg shha] di%'géo gt opes.
i Ot Rontie SHFeieg st ef%loeﬁ%or@‘aﬁqse A5haiee gy gacfgy in the

its objects. In addition, on specjfic platforns, the

order’ sghpetpenaiMarkels dist tlémlgkemntﬂzep(pt cpassingloeations, which is hmlted to the
accessible by a native library which )resents

total opanquagity,ntht i tutal gbameity plasd vatliflleascations ris éndreased fhyrthe current
interacting with the Order Router 7 5 and objects.

order’ sTOWErFHIIRIIEaYOP kidids ABS carrb@V&enOiizeaRefefrad ttd @B thddverfill-adjusted
conpile-tinme type safety on ;op of the underlying

quan‘utg.ei:bll:1 ag%ﬂillgcltfscm%dé’i’efok 188 ﬁQsdbﬁ b@élﬁlll #K O .56 Iﬂfe?g'mnlg be 10M +

ng for procedure calls. Figure 5 illustrates

(10M I‘mgt L Q gﬁ% %Qfgllat%a efor p% 1%!3 agﬂeie 'ioc?ﬁéJ ) sul?ggc tjonthe constliamts of the

esent I nven

|nter eren eqgi |ns ethe Or der
order p{piBAI W BT AL e RIS ﬁ%@g«gﬁ%z Hige
Connections, while being able to share | nt er nal
| Theupler youter 526, 277 ateéegﬁtSeﬂlrwﬁl theeayailableniile fncatapydn order,
The Order Router 520 exposes
working the maximum quantity possible at each idle location within the following

constraints:

1. 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
ExternalShowTotalSize.
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a working order procedural interface with a few
addi tional adm nistrative nmethods. Note that the O der
woRWha081520 does not i npl enment exchange or der sPERUS2006/013200
t hus, does not have an exchange order procedura
interface (AddOrder, MdifyQOrder and Cancelgxqer :
Tpr aslslitituy &0 the Tigde Kotk eqviing edrdess cedarmally, dhg |Dgfaulty Order Routing
hi gh-1 evel procedure call that is a conbination of the
StrategyJ25ahledstidkamagd efdnteamti lididiOv tgrlaging cwldsran- the intgrnal Exchange
MakeMar ket procedure calls create and mani pul ate a
280, 5861 @l VattRisE Sor Poskesle fritcHdd andi neadting with fivad osdeste If an order’s
each user- "all MakeMarket calls on the sane side and

Internalgfééag resti ﬁlra%i{glxg qbﬁlg{n:éetu /L ENBR pﬂ'lleaf)gf_aﬁﬁ ORRFRIWBHE Strate c%y 525

er Router 520, nodifying its size an

wor Kj ng,stipul atio t ring t | I e Wi o
sempte G i A0 PR oF 59 et Pielifiec? PRt Cp it $idciS publicize
. MakeMar ket procedure call argunments, a set of
Vaﬂﬂﬂ@ﬂﬂﬁﬁﬂ&?¥@h§a@ﬁwﬂﬂé°§§8E@ﬁ¥ed. These stipul ations
specify the routing strategy that should be usetrj@é 0 ..
The Defhilis Rontieg Strategye]2S has ainleagtdia diffrasntpuavsnet advertising
to that routing strategy for working the order. An
juantityeoRihe Eitéraall Btdhanges280,530j sithenthyrjpstedlpdata unsed ghantity from
stipulations on an initial call, and requests that the
dle locﬁﬁgﬁseﬂ)t ]él%tvfcﬁtﬁﬁﬂ qRAKRYERIEMS nRRRl extRdiaaneedy Qlacing indicative
subsequent calls.” An exanpl e MakeMar ket procedure cal

rrders Fqs @n@cﬁ%&ﬁﬁgﬁ%h{ t}ﬁp %ﬁ{g%%ﬁ?ﬁfé :ﬁhﬁﬁ)’ty %eﬂﬁylk%iﬁgi’%rked at idle

uter:
. (~0000000Q00000000Q00Q1" . ~13. 99 0156 ' '

ocationss{ i), SUBNGR 0° SR ERHEONARS SESLE GRg s qrafiy from extormal

exanpl e, 00000000000000000001 is an identifier of .
narkety g tordereta .takenpdvavkaes Ve R@@meh|11qu@9@a8§§eadﬁf§§? ptisty overfill

order 530, 532, 535 on the Order Router 520 using the
-estrictioa$.aul t Routing Strategy 525, which can be provided

the stipulation string "External Priorities=Brokerl™"

ThE tW6 Sees B inkerla veorRiagsliffe intheeway that they shav@ird¢mplrquentity: if
99. 015625, as interpreted by the Default Routing

an ord??itsr ﬁﬁ%?ﬂgﬁg? sti%upa@ikh it QeCrLateNOn N @t dederbefi Balyt diow firm

fec a working order and contains all
o, Tt abl e par anet fsdon§; iR HAMPhS Be allocated

quantity 38,45 TGRSR a0, 230 500 o Rkausd (RRIBGAIFR Y,

addition to the stapdard CregteWrkin der , >
externall. SRACTTS P P B BERERS FUPSCs Ol Lo PRiTne 2 380l order's

strategy for this order myst be specified. In. st andardh
Internatithof sipulation s seiie Fladicaéyes, the asdgrys fullopen ARty alyypys shown

Routing Strategy 525 instantiated on the Order Router )
as quaB@®, ort thesintathgd ehahdingn 288N 58@ vowhtthe grder is svaakingrasgnity at idle

be
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 idle locations (if necessary to be within overfill limits)

to match the quantity shown on the internal exchange 280, 580. In many ways, the Internal

Page 37



"Strategy=Defaul t Broker ' . Additional strategy
specific stipulations can be added to the

w@e@atiesdss ki ngOrder call, which then remai ns i PCPUSE6/013200
unl ess overridden by a subsequent call to WrkO der.

Th eWbr ki n der..pr ocedur retur ne
Exchanggt Q8T SR GRS GOLr L T4 BTG AT et Solhe e the front of
meno field, After a CreateWrkingOder call, the newy
the ordey’ & Fxtcanallerietyliv ran ihissa prosHpe frealion and g tlpesend of the ‘order’s
prepared for subsequent WorkOrder calls to actually
Externaidyfakequibsttwitey . ithf tap idle teeatiom rwitf the folksting ddfetarces30,
532, 535 via CreateWrkingOrder, WrkOrder procedure

ORhérStr@dté Dy M@0ssmy dEAtM, @xﬁlyttli@e)&bﬂ@ianﬁb}/aﬁﬁed&d/todﬁﬂ tHe®rossing
its lifecycle, allow ng changes in size, action and

der 18 told¥eh @l @RSIntePndl 8 0F Rt éxssShuALBIYs worked on th
oreer 1 c?utl ng stratneegxlles scﬁgﬁ%di%je bui ﬂé to %a e a1 vasn})vg{;g on the
anges, p ters \Wor k

interna e R Tt AT Pt Rty Bt dgsntipp Adgitionally.
the Od er . 520 | ree to e Wor kQr der

quantity iSredeat @i@ fogawrwfeﬁé{a@ggemﬂ s¥shangs dpbeng werirdyg a crossing
the particular routing strategy can effectively

location dfifhere @rena pthasiressing lpeations that eewld eeceyeamattii®r on t he
underlying markets in such a way that factors such as
é¥hautreatad ef fancidenlogatiomg nqm;ﬂmnqdomhtts are follwedeser Wedinternal
Cal l'ing Reset Wr ki ngOrder " provi des a nmechanismto

Excharlg@q U9 380M8AHAI ndteSabjetf @ NASt 8idePs dExtrBASh&WPotalSize and
34. Resets nove the filled quantity of the order to

Extemﬁgﬁ&vEﬁcﬁﬁh%& ‘ﬂ%ny\or king quantity down such that the
open si ze % master order is the sane before and
t he res Addi t i Lon fra actl
ﬂﬁgfief i§ prridSind st Fhao Warlael@ﬂ %ﬂ&mg%nwgﬂntﬂpy on the
reated historical working order (which is created
internal %@@&ge ahth 284 pigre ﬁlé@étwlv%ﬂ%aﬂ%ﬁy couldchralogest phgnbere,
current working order (which can be the only
there ig p aemtretionogn thertknel an ordenivgll vait en ther intarnal fexelhangh @80, 580 for a
reset). Note that resets on master orders 530, 532,
possible3hdbay Be Bom@letedic The Mnttinel RiliWaitBydonds stipNionrsdiras. upper bound
While not strictly a part of the working order

on the Eﬁlgﬁﬁtddif tfhe tHat ﬁfefcﬁf&& Wélﬁefo@ Qﬁlr aff?® gﬂe@[ng@ﬁrr'h R BRThS internal
t he standard exchange Cancel Al

exchang@'}%ﬁl %ﬁq %ggrcngs%g&ecggéfl 4 \ﬂ?érg%c gﬁﬁgﬁ Qauses the

orders.. These ne hod ed t mast er

order rgigElocplagscn ﬁ%%ﬁr o5 3 Tk g 2?5 G e ERREY coud
side as they are used on ot her Exchange Connectors.

be plasgAcealieibgren st WULBE deiateghc&Ps a140 | Vailss| wveto the order’s
orders, and is equivalent to working the order down to

InternadFid® #tSeconds 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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In addition to the standard Exchange Connector working
order procedures, the Order Router 520 exports two
wa@adaetiosasal adm ni strative procedures used forPCT/US2006/013200

situations in which thestate of the Consoli dated
Mar ket s, System may be known .t.0 i ncansi.stent due t
AR cramBlet M e TSR E PR, DR SRR Bpre Pigteqastr
unexpected system failures. The Pani cWrki ngOrder .

Order Opisoplectdran thalOrderRautes with nedwerfilk(QuetiiNRiskEasf=0handrs allowed
specified master order-it suspends processing of

to tradeveohs Biokérle (@xsdrealMarlcbes=BiknD), f ovith by cmteredls kinits where
sl ave orders for the master order on all exchange

Intemal?ﬁ&ﬁ*lﬁﬁﬁ:aﬁ&e@ The Gskrak ReEfi SthdiepyESoshrBgthaCheReat 8o drders that

Is adm nistrative panic is handl ed i ndependently of

s PP SRR 8 ARV I8 vty o

er an S es I n the

ok S T a8 B s Bl b

sl ave orders are cancelled. Sl ave order cancellation
xchangeg280et ri ed until a confirmation of the order close has
been received fromthe underlying exchange. After a
Hawkevsr, Muster Gtleme? s placeson iz Otd@R@mtglegNM 375 wish no overfill
| onger process events on the order. A nore gl obal
OverfiBRI4kFsr=0Q nadde isagiidveade tb whatll doh Bréleen? qRsternailyBtletstByyker2).
procedure call, which can be called with a specific

Viaster Shrl&t @I¥% s:})@@i?ied Uit Rit@hASHBRER At 63 BEE [Reh D SkFiN8&doads=5.
on all strategies. Perform ng a strategy pani c causes

viaster ?gﬁliqr g)gqg %{[St%’lg g%}lpﬁrd%lt %n%to%gc}{f é]?pcgﬂg €idER Nf‘a\éf?:'i I@r@%@lg &id crosses

I Ona NO new events ar

) al | oyed e strateqgy, - requests for new qrders via

vith MEsterdsimn i Wit et onsiod ke el koo B Ry HiBhes the
an error status. The Order Router 520 publishes

ndicatife gxlegen theriatesnnl erehangr 280, S88 forr MRREICPHISF Ofrifere is also an order
Mkt Transacti on objects in response to user requests

»n Brolan2i thaw & rbsldanoss tvethy Rodfetripg ngfeort hauidity omarieixtegnad ligeidgy, a firm
Mast er orders 530, 532, 534, 542, 545 from O der

>rder foRMASREr Prdecer iy Radedlonghe Biterhisl Riehengs, D8l 389, raiodtartsp tmer for
the "MtDef ' field of the open Mt Order objects - al

5 secondh. der Router master orders 530, 532, 534, 542, 545 are
created with MtDefinition objects that have a

R T I B A 1y 3 gy o e o

cross referencing emw th orders via the NktOder
ave ofdeg TN ¥ (PR P bmiUaRteT DA lcheRuds s pa Skt Epkert to be
master order objects reflect the conbined state of the
within ovegBH Lifritsrand iplaces & firm arpsching exder on the Iyrinal H¢hagee R0, 580.
summari zed fromall the conpleted user requests and
fif {heorderakeEdr hyd béem umblel togastal dhegygveomeefyilvastertarder 01 on
order. Arouting strategy 525, 540 is not

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 until Master Order 02

was no longer being worked on crossing locations, and was thus unlikely to immediately fill
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constrained in how it manages quantities on underlying
sl ave orders, thus, at any point in tinme quantities on
wo b@orreser or der obj ect may not correspond toPCTES208€013200
requested quantities froma MakeMarket or Wr kO der
call. For exanple, on strategies for lti-Iegged
anywheten Thisureevisitation cohsiwanttstiiltesa Boal BARIE; th?qnsﬁ%,ﬂg‘ﬁﬁé“’amage of
anmount of quantity being worked on underlying slave_. 1
internal HBRHS Whahbossidle, ehilemot penalizing ondstsrthateiake advankige of interna
master order, and are not directly conparable tolthik@
o i@ 18k Bkt VREEEEdy: ard BRatk toQakkentilide] lrmiditydn thesqxerdalmprke.
hquldlt}g{oégépgir or%lgr gn the Order Router 520 provides a good
rRdhe at o, of 1 R LR Y cahankdstand dsokwed (105, 110,
iik*%ﬁ%rﬁﬁ?ﬁgﬁgépgggﬁ%%?ﬁ%ed - but does n%t provi de
visibility_as t.o how.that. qu ' 1S | ngyyvonied.220. The
15, 12fe topongh ~ R3eR nnﬁgile?n&n erﬂ%%‘,%o 3 ,g534 I's useful
for automated tradi ng agents as wel i \ :
2xchangelfneliey FseeieomeandrPIifing P ORACIHTS &ﬁ?n%logéé e {“%nrgép&mble for
reflecting the current requested quantity aad theth different
regotiaflh@Oviés sadthakchange spesifierabientt AP ithPlacsalie RAGFHE; 9 ¢ &
Simlarly, the MtTransactions published referring to |,
3Xchan%&e oS L0 nier pRhg olijtecThasee Gringhetbisy 1ayr FQEdY | origiform
f events on the underlying slave orders. Geater i
L0f Qrid terths, s1RioeatRiradd thesisesm Grodetheimsechanics of the
Aiﬂ@mggﬁﬁggﬁg%éﬁﬁﬁt e‘gtate of the underlying slave orders.

oLl avehorders are the orders and quantities that are
individyal ¥Gh4R$F%ed on ot her exchange connectors in the | CE

stem 100. S| ave qrders can b r 1 Y ined
T g A Creaple g 10 fog S AL AE TR0 (g b combi
field of the desired master order TQC ohject, an .
into a Gfigle helenesit iy gtyed broheg/@échen@‘&&r% 5%‘@%? Etor e@‘\;a% different
This set of orders for a given master qrder rqig{esentsd red
orders ii@erciiinglatiogih) ectathiecentots diffenent erders undeiodifferaph logins as desire
di fferent exchange connectors. Sl ave orders are usef ul
byauge?.r ri sk assessnment as well as providing additional
visibility in how orders are worked across nultiple
ggﬁg%ﬁﬁ%% im?"ﬁr o B © RatHOSxtbIAGS Exdhaaies S(of efdtemtadntinistrator
iTs o

e quantity being worked on the underlying

.. exchange connect or, and. o ' ' { R €les Ord

notich O BTGRP oy B e PRl T RS Tl AR R R ke Order
the I nternal Exchange 580,. the tr I il
Router e 7 BGR0MEOTHMIS ARG Rg eadibn Ge{ ARG R Fetl,

provide a detailed viewon all events relevant, to this
s Baoker/exdhange pricingalapofemdndradable) exghinger of G rpf‘f%é SOurees

objects are maintained that mrror orders on the . )
235 HAGEID Wb nendiedaingeshe Toasdideteddiricins Fepd 209 deeproife a centra

the "ParentOrder"” field, which . ‘
clearinghouse for market price data. These prices are marked as “yntradeable” 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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refers to the slave working order on the exchange.
This | evel of orders provides the known interactions
wbednsaes1sg he underl yi ng exchange and the wor ki PQT/082066/013200
Orders at this level provide actual information as to
the split of quantities across xcq% e native orders
broker jygifachtipreatleiten sHpstaREalEToaARAES BT <iETeRCTRo F¥Ehpnge connectors
quantities in response to market conditions and user,
make useqfes layerefihfinsiionalit Bppioathn aad supprst differentcdasaees rpfwinterface
the exchange quantity has fragnented due to nultiple
normaliahti@1Th SoreOebsdmeptacdch t Fxdhpngen Gothmestorosuppdits hothean Exchange
exchange whil e keeping order priority on the

Order ATTG8A W BkiSxohRpa®]. Orders submitted to I CE 140 may
provide Stipulations indicating routing rules that

Tht R&EndeE CﬁrdglfAPf £ls &é/segﬁroi 128 Serh Atics 8 (RS LAdSF1BSsystem.
may u

Use 0 route orders. Various types of Stipulations

.. a rules ippl.enented by the order, router 520, 2
rhis inil e A b G T BRGSO G TR L B gL 20 resl
descri bed above can jnc|lude: 1. Routi ng Sti pul ai\%ons 1v. th
some of the; idheaynorryies xad R urderly Mg sy st A8 XPIFEL {0 18 WPa CEaessHLY: the
may be placed on, or nust not be placed on. Orders may
Exchangt oder APV s mitehooutplemnss ke wetaily oftlhepuindetlying, systems are exposed.
indicating the Order Router 520, 275 is free to
Using ta¢ BR0Bdnge Drtyr APReA tdyairouskes tasccotntofes tiffeeawes it the semantics
using a designated Order Router Strategy 525, 540. 2.
' ifaheation Stipulations indicating price
>f the %nggﬁﬂahgé

ons that are applied if the order is placed

rtaj e E I :
e o @hdy, SORRANP S S0, EBHR e WOSRE AT loyer which
that is tick better than, th rice sent to any .
normaliggs Biens BN A TEEAIRIS Ot RESPRER 0 TS 1eBaPaty ohg Working
indicate that the sane price is to be used on all .
Order H&I iigl buide loanigpsof the Axchange OsdesoAPT @BfhACEQyY for the underlying
Stipulation indicates that the Order Router 520, 275,
semantiir diffeensdsraatamgittesexsBgeS 4ty atmtracts thesaflidferences frpm the user. Most
commi ssion that can be charged by each exchange when
users sh\fd Q&ige WSrl@ﬁ%@ﬁIEr APItaB af ureR e ardggmphfies proglaroheing lagainst all
conm ssion in the price sent to the exchange. For
theexcEx le, if abidis submtted to the Consolidated
ange 295 and is to use All-in-Cost, then the bid

RO X0 POOBLEG A SRR BISRAE U o o
aven S0 ORI b8BTk el Sl i

Stipulations indicate the maxi mum and m ni num si ze
lifecyctels af internall ¢rdews dndepenstenppizbe Hfasicly of erdess on @ﬁ&ﬁéﬁé@%@xohme
any given tinme. For exanple, an order may indicate
API. Thatadaptor 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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one external exchange is to only be sent a maxi mum
size of 2 MM at any given price even if the order's

wao esoaliossge is 10 MM Orders without Placed SiPET/US2006/013200
Stipul ations have their full size placed on all valid

exchanges. Orders may al so indicate mnimym si hat .

The Wenkinge@rdes ARl pls@ CEHes ANaRANEEE M% dery ?ncf ﬁg‘tjfransa‘mon

order has less size to fill than the m ninmum size that |
objects cpetifieallyl rbgall onwotkingsushnmgaagenivsh Theseophieqts pee ¢rppoted with

pl aced on the exchange at all. Any stipul ati ons nmay
andOrddeﬁ:ed@hﬂaUdﬂ‘Ww ues configured to take effect when

orders do not explicitly indicate the given

Fhé Fi’iie@}cil@&sa whl&se o et Rhdnayed bEExERAg@CSAdReors 205, 210, 215,

configured such that an order cannot override the

220. W?ng(fi aulbé%q\f%linleéqgﬁ%g{fec%ﬁﬁ]gaé fhat ?ﬂgrlﬁgfrj e(rel'r'fﬁbif)u H&uttéeruﬁﬁﬁlng instance

Xl mum si ze reater than

t he defaul t [ ' all o or Brokerl), T c
o 0 Bxehagr CRBUReL Boobtth 755006 MBEaY e Oiege Ho? ma Pliange sve
how to al | ocate orders:|f an inconi ng order. has an
of 0 indieating thet theyaereddlenWhre the sppnestohig it dave al{ He “@1885 orders are
Rout er 520, 275 sends that order to the specified
closed.exchanges. |If the order nanes a specific O der
Strtaegy, the order is sent to that Order Router
SV 6r&trR0vrdeBbeanIMithkd adive iof Gixmrivgl. udsdtivh a¥orkinye Ordey provides
be placed on" Routing Stipulations or does not have

2 stablea‘ﬁ%dfet ‘ﬂgpcﬂé @ﬁﬂs{t%.ﬁé'n%trsgzg Lﬂlace@l BR t£d S&MhaiRRHt %rz%l\%rf 51?(1)&? grrdg?d’inmers

se a designate Router Strategy 5

t fault O.d t ) 5 ' ' NPT
can v {5 B PR e SR bRl e SR Wpingsics i
contso e il bbb et R SBR A IRNE g sive can

decides to reallocate sizes, the O der Router 520, 275
increase hesegtanee egy s SeBiestoat! Tagaly Beraeasa WHheNIIGISFT dFFAEETnThe size can
exchange. Any partial or conplete fills for the order
decreaderwimenathy uadehdangexdhesgd indefienderttly d@nchds thRaudesy osthe adapter itself
and Strategy 525, 540 canceling the amount of the fill

is shutf dooR. altle fefi PROJREY isethe hadliesi s Whiel Surhb eytivar erdemxiatb historical
out at their Placed Size Stipulation) and indicating

orders.g Qﬁg@&%%&er%f Wtoﬁtﬁﬂ%&% =@ 1ddRE TRl DRhIEE = (MHeSrder can be reset .

tinues until order has had i'ts full size filled

Dminggrlre§e:5 %@ef%‘%gltvgﬂ igfcl%v%gc & R?r%%&lyéfﬁ%&i:\lfzﬁ?oﬁgl?ﬁr ag:iigg bfder WY historical

stipulations. If an exchange . support he ,gi v
order a3} Reiagiye PO BETESED WBI RGBSR 1 o

the given exchange. If an exchange does not support

tHigumgi &/ dustratiep @l profess 600 the digecyelerofnnpridng priseeln ghgordance

the given exchange. The Order Router 520, 275 may be )
with afi @aftoditi@t dfdhe 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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pass conm ssions charged by external exchanges through

to users of ICE 240. Many Order Routing Strategies
wGB2H6/188188 use t he same common set of functi onalPCT/PS1006/013200

performrouting tasks, such as placing an order on an

exchange, pulling an order from an exchange, cQnnect ¢
resets therasigimal ouddetosa §3E hagme a 50, size agq g7er VA 5@{1065@@’83’8 em

create slave orders, cancel slave orders, and so_on.
executes o 630i 4nd|cahditinsaldessitivh 622 défonmingiethereiipan gelsevith a zero open

stipul ations that m ght be used by the order router
size, stefB90,| doRdiSibhAltRabiEsn 682 seveet HicCsyistepl avkrio did OperoWagking Order

order router strategy usingspecific stipulations is
State&djescri bed bel ow. The Default Order Router Strategy 525

I's an i nplenentation of a real-tinme dynam c exchange

rder routi.ng.strategy.. They s a
“?R/\giepQPB%s gﬂ(n%g r(grfl?IQXtate 001{115 4lsEP¥a ?%e%/i@x%te L Weasorder at

a pro ron quali-
__inplenmentation of an order . rout rateg [
ansitiont @AmseusinG the SYsiglelo BRIEHE 3 ?‘%‘ns ?eﬂ'gfngi yo\é\fg e(>8<c L Sgg, 640

by judging current market onditions. Second S I .

Jternativelyt, ithey usar rean dgginiidding @tatma@gmé%stoaregghg} glegrr@,ﬁg \ﬁorkmg
custoner uilt routing strategies. In addition to

yrder SERIGED] NGt Bdnditey Wote Osdenstates 6407tihet ugel eareswpiangder vask order at
Default strategy ublishes information to the Internal

ser tratSHECIPOIE Wfle aPPeHdiRy WidriDrer! stiei 640, tthie etchangd ¢antbiegln trading
Iternal trades as well as taking advantage of internal

t transi!giigg %:45;-i ir%]s?ﬁg R ];én%lil?g" Ta@hE Wdikeng) GfRb kiateSE 0B Yuser also

[
configurabl e on"a per-request basis. By
wor ki ng orders w,th liffere ' i -at j hg ;
as the SGHiPBAL SBleTpREIALR NP of et s fpBHhn TRE R, BE ATk in the
the user's iurrent request. _The faul t Rout i n
endingshs Trodgye Seking Coger SH1E 1090, ot R <gp Spilofpe Syl Wom the

i xchanges. However, as will be understood by a person
sendingindTreidlingr Wosking Drder state63} backithdhg Penging,JV caling Qrder state 640
i npl enented as a working strategy for futures
fa trafSREORABSES PrbinhPeriding dudradipe rWorkmgOrder. stFlee6X0 ther system can
Rout er 520, 275 presents an end-user interface simlar
iti i e Ry&haBeess e ebadiional i teansition 656. For
'ransm(klgﬁ%tl\i/lgér Igg{lc}lh qggté rki ngOrder and Wor kOrder cabi net

:xampl%)tg%gﬁ%g roggﬁ%@gh%g&lﬁﬁ %Qﬁ‘sap@caﬁre%ﬁﬁl%r& NOhHEtHeYs¢em is at the

ructed to work quantities

. using a ecified Routin trate 5 4
Fradln%Wog{%@gﬁlglﬂ Btafeag?eolhsea ﬁarg alg/&lggﬁ%%%g?&o?rdér &6 Musfrf&ethe system
CreateWrki ngOrder call_is_set to "Def au%é", t he order

state togensem backdo the Rendingydy dradiag Werking BEE 0 ng t he

Default Routing Strategy 525. In addition to the

. h :
tAlRincaivelyothd syptqrarcangiresesd tthroaghvithe Mgk diagim counterclockwise
Wor kOr der cal |

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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(price, side, quantity, action), the Default Order
Routing Strategy 525 takes input as a set of
W(setmsﬂomlss)n delimted stipulations of the fornPCT/US2006/013200
"key=val ue". An exanple stipulation stri ng on a
MakeMar ket cal | woul d | ook Iike: St rat a.ug{g h
initiates 1@ erfsifions 2k Perking cydemakesansvriiR eﬁ% |1n ABieep pn the
Internal s how=lndicative ;Internal Fill V\al t Seconds=10
MktOrder objeet pahShontcitange Si ze=5 : Ext ernal ShowTot al Si ze=7
This stipulation string indicates that the order
shoul d be worked using the Default touting Strategy
525 with no overfill possible using Brokerl and
Broker 2. Passive worKki ng }Lﬂ‘]deﬂ yi ng exchanges is

l[imted to piece sizes 01?l ive (5) (|nthe
[\b |nnn|/\ HA af_ ¢t

: of—thenderd yl ||g Ueléell“stwillb‘lll) regardi PSS
of -+he size—n wikafebysde "WU@AL T LY Tor
this fdédfrdeT i i t ef T'F\‘e OM&T&&?& f%‘ pﬁit'naﬁ}’%)‘a\ycﬂ@ﬂeﬁtlfﬁe

This order is also “WoMrﬁg)r@é?sTsfb?résﬂtngrrm@lQBKiehange
580. When there is haccerdmgds OgledypeerWon t he i nt er nal
exChangparchtofiest I at ETe Pdrat@sicaield witlalways heeNWildera t g
publish the avail abl wokingerdenternal |y. If a crassing
or ler dMesterdpgeear, { hee Master® fleﬁﬂsﬁBJS@prONﬁ‘é'Ed f‘e'd
i ngli cative order, buendggntbgu tlyc% é‘}a' RIRHISESHA

se¢onds for a fill )é’fgé'i” P’\VI“H S a5 E‘%ﬁ’ﬁg tlo

wortk on Brokerl and F? toma @gy%

Stnategy 525 is hi g| LSZ é@% it UJ 6Ie dé]’c @@tﬁmt *he
foll ow ng parameter f|¥ldo a féhgsd)ﬁa@rém ity
| ogi ¢ when wor ki ng <smrahbr%s%r@f eL<on3bEpUlaatwhens |on
subsequent MakeMar ket gl tiNORdhgeidecal ['s on the sane
WO ITRT TG B BiBFdeRN €T W iEkéhah§eeC Srineqbhs aiill aditesnatically gerterate i n
ef flect, putting the |aeewnmerhalogiepadfonastharaskingoredrf ect|.
The full |ist of all Gwaliestifiet wib cdnesin emibe prsierfpatne ifBI e
ini{Table 5.Table 5 {oShppweted stipulations on ordet
r oUt ed Exsinatpredrd Orc@rmcezeuvqrﬁgp@td afé éct Pé?,net”
Order Routing Strate ﬁ rders éo

twg phases, first at %@wayisgoegmp 0
'(gff)‘;;;; o f‘o‘gs') iicales (I}FeStéteo fhgvm G’n‘déér Al

’or atd ? t the same
remai ni ng quantity tjq té),g:,g&élons that | be ieves W |

put| quantity in prigrity order to fill when trading
next begi ns (Idl e Lggativeomsrking Onierswill alvegs/hayh slatees
prijces that are as adggrepssiHisor@s! Viidrkiog\@dietpwill Always ve
exclhanges pricing redave gaterfordoner exanple an ordef
not[ pl ackdrkiogbize t | cK BelWelkings le@ﬁfdlbb%thﬂwﬁi 'F% fprthg

-

t hel next |east aggr es%‘i’@eWﬁ'%t@e ‘”9

exchange, while bei ngto‘fﬁ’rg Or |eb mmapy he
| ntler nal Exchange SS%taﬁt&tﬁ%ﬁ% 2 W
orders to cross the e | east agg eSS|ve order

that crosses the oppos)hen@tsdfhidhSupboaRikup, WorkingSize
and OffWorkingSize are used track the entire
outstanding size at a gwen 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
OffWorkingSize 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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On response fromevents from exchanges (price updates,
mar kets com ng online and offline) as well as user
WO e@pdast1ss the Order Routing Strategy 525, 540PCT/US2006/013200
re-evaluates its internal rules, and attenpts to work
orders on the underlying excha
Not_e that!F'Iew«ﬁ Qrder inlt'g .
e ledSi .
s e 0 B
Ad Pt ﬁ‘é{Pfk&’)Q 'ﬁle O %Hfaq ot e Yo :
pl aces active quant @M @#\ﬁloﬁkfnﬁ%&e%ﬂl%ﬂnt&\:ﬁéky ng
active quantity on ﬁewélﬂ@tv@ﬁke@rpdwvely/bn@imvg@deof
Location for a nastethealflet. 530, 532, 534, 542, 545
(t he orgrppapEREEd W Bimilafte OPNBkingRaet&fOpeRSe sgsed
defi ned as an ext er halringtadieg state aathwerkerhtaringésatemsyi f i ed

in|order's External Mopaaeize os thepapsits side qniteg agtively he
i nstrunent of the nhatading markely wher p 1. The "‘B-anel—
r\s\Vé‘ NN

i
notl trabedggStethe nast@F néf'@é‘t "F' '%19091' d
the price of the nas gﬁ?rd?{ o %{R% ateon t he

e

opposi te side. 2. T he nmastjer

or ¢ge t pass S
5GP % 8 ﬁ\} }dé?’é tH&Réﬂé’ce@B kP

the tr a&e?}’lg epr YC B wil c%uelmi*[) torical WérRij Dederd, bifis will

master order quant i { Yortsin 6 Gt adtiEwOIKIg brdeswiioh t he

active side of tradi rgplaaedihe hispaes otdbeduringusetg

pr irfCEREPECABESLNIb 0S $ IENEY libe atvorking ordeeresets & saqusote of

prilce levels (at | eastmoerds ipeementess BHring theteastipieFss hat

are crossing. Crossi #@H_séqr@alspr@r@qq@éed ﬂﬁ‘@ﬂe@\?é?‘%?yo

a rarket where theref'@‘siiséﬂeé’ '%W\theth% e ';‘L gr ifte
gcea

side that this ordef! Sﬁgg dme thape Ero

worlks quantity on al IIn B ;%jerﬂﬂerfcgggm STECT 5SS

el ilgi-bl-e—erossing IV UL LLUCAIS attenptingto work the
maxi mum i et quantity on the opposite side of the
master order at each crossing |ev The net u%ntit&(1 1
Etch wiotkéng prdgr |SEDRATTS] & IGSET PRREFIORs W PIEIE, %’ © mantally or
avai l able on that level's side after the commn si ze

wtomaticallyatdet.s THe ResdtTypeastipubation indicatesnlich resvﬁélgrfé%&hﬁﬁl@m is used.
strategy naturally prefers nore tggressively priced

3y defﬁﬂ@%idéi&eb&ﬁﬁé $ aWeMmalie dat agybesenfighryd pei-oelir euewding to the

When mul tiple crossing levels are at the sane price,

ollom%?tfp%‘ifﬁ%?? is given to exchanges earlier in the

lorites list specified for the order. If the
full n IS not placed across all crossing
locat %Sﬁzfyg%gﬁen%[fm ng quantity is worked on one of
t he crossi.ng :? cations. There are several options for
how t &ePStEYRSHEPEN hi s remai ni ng quantity:

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 Orders 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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1. Place all remaining quantity on the | east
aggressive crossing level on the first crossing
wo omatiogiss i n t he External Markets list. 2. Pl acECHIUB2006/013200
remai ni ng quantity on the | east aggressive crossing
l evel at the crossing |ocation with the |east net
Rysetrttemptsan anhethsatime siilde sejeatere master order. 3.
Split the remaining quantity across all crossing
DGR I8 STest,aRO t i@yl drfer state isemctiingl torrehisfoeioali Working Order.
t he 1 east aggressive crossing |level at each |ocation.
The rese-{%ﬁgxgﬁgﬁ‘%&vegaﬁﬁfonﬁ@é{él illed! &xdhAdY d&rs piffcLthealckive Working
remali ning quantity on fhe | east aggressive crossing
| Vel t h | [ i j i t Workin
onder andpficsdPiuh Babe P Mof SERE) BRGREP gk BrUBE The cunent working
Overfill.R skFact gr., t er nal ShowEx ' d
e el TSR EE s 1 PO BTSS! IO G € Benerated and
| acenment of quantity at active | qcations..If there
laced cgréaeridst@ri@aésqrgq- Eﬁﬁa%/i% ﬂ@’ﬁeﬂtﬁﬂf@weﬂa% B ﬂl?l for Hg?ﬂgmal order
Routing Strategy 525 attenpts to place quantity at
> .<respt ®ononthat are |ikely to becone avail able for
mat ching in thenear future. This is acconplished by
TRMoNSwirR 58 bxdrdsle bhe completeddill st i on in an
exchange's queue such that when tradi ng begins, the
deg;ip bikelystocbe first inline to be filled. The
Ei{g%ggzoyégfl&hg hehbeni ng criteria to order
ablLe 1dle

@va% e Ldl @ocatlons: 1. Choosi ng nmarkets
1S ?ged i E% ernal Markets that have no size at the

rFeefevel OL the order. Thus, giving a slave order
+10F984%9i 3 bBing the first order at the Ievel.
peipPeterbeati ons are chosen via their location in
the External Markets stipulation list. 2. If no enpty
Fevébwiageravai| aBP&atERB strategy joins the size
already on a market. Simlar to that of the crossing
[Reattofsdenitdering renai ning | ocati ons can be based
onttheaboddaerofl £h@0DO0&ti on's exchange in the order's
frst-eingeMaeket s |ist; or based on the size at the
ppkeeikevel pof the order on each exchange, preferring
ghahlggiskzesoto | arger ones. The Order Routing
Strategy 525 prefers | ocations whose exchange is
RLLESE L)t Beqetdqhcs BxLetagEManket s Tst . Unli ke
uggtl hﬁ§d%&lgrgs%b@@l.@catlons, which is limted to
ReStotal open guantity, the total quantity placed at
i&F&lPQg&FF ns i's i ncreased by the current order's
@P@Pﬁﬁ?ﬁRﬁS%Factor times the current open size,
Feéfldeded %0 =ad% he overfill-adjusted quantity. For
exanple; if an order for 10M has an overfill risk of
.5, there will be 1OM+ (1OM* .5) = 15M avail abl e for
placing at idle |locations, subject to the constraints
Athe tbldovaing év drsexaxtpby oizd BiroalifofiléddSeses: and
Ext er nal ShoweExchangeSi ze sti pul ati ons.
[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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The order router 520, 275 iterates through the

avail able idle locations in order, working the maxi num
W@ e@at1dg1y8 possi bl e at each idle | ocation w thi PCT/H82006/013200

followi ng constraints: 1. Never placing nore than the

current open size on a single exchange. 2. Never

pl aci ng nore than the order's External ShowExchangeSi ze

on a single exchange. 3. Never placing quantity such

Rdiatowirey tresd t expagratalomuant ity exceeds the order's

Ext er nal ShowTot al Si ze. I n addition to the logic for

MrHdidigers external ly, the Default Order Routing

Sid a2 25 takesi@rmnt age of internal liquidity via
A s odersson the Internal Exchange 280, 580 and
Ng fof possible matches and reacting with firm
gd@éfeﬁ an, or der's Internal Show stipulation is not
ver",, the Default Order Routing Strategy 525

S D ?ake advanta rof t he I nternal Exchange
J&'U‘%%]OY g%k%}? ;uw?’g?e ubl i £i ze yai
quantW f o"? Itquqnlﬁ“&’dl%ey é/’rh}!éla}[))igau e 0
Routing Strategy 525 has at t.two different ways
bfﬁl%ﬁdﬁ?ﬂéwﬁi%l T{lah@ﬁf‘l’ Yo‘?rr‘%%‘ée‘? ht ernal  Exchange 280,
B80ered 1GedepldjuskOdPPBcati ng unused quantity from
Woekimgations To provide firmaquantity on the internal
exehahge,=00 by placing indicative >ders to inform
pihessshbout The presence of liquidity currently being
woskedgatatdl € ocations. In either situation, the
@%@gﬂiﬁqgtéﬁgh&@@t egyeb2b) pul I s orders from

ext er pal c PREKELSeENgoEden0l ¢ Wakeingyanéage PilledSize=7
internal liquidity (if needed to satisfy overfill

restrictions.) The two types of internal working

g} f f.eée('b rlzig%slh %}n Feéﬁet Q%yceﬁ oWk k&l Bﬁémém‘a&t b1 Fdifowing

tlpu ation 1s set

"FirmOnly", that o howflrm
nstantigtipn the, pﬁr §an t@aﬁ%cﬁéf ‘312 Qatsta@g@g Oég%f (4 et et g%nw"hébr% 626.
guantity could not be allocated externally %

At somefpcamt thapedeli isgcampleted sindtidentifiedebh REnRETH: 5]|§&eOQ§§aze and
580. If an order's Internal Show stipulation is set to
[radingStarek=¢ atAseathing the ondedewdsspldaetIwithpBesetlimerexplicits atihifagaint the

shown as quantity on the internal exchange 280, 580

1ser cafob%et B8Rk S8 hltérBatNRIKEIBE: @BaRter thtoagh A dilbtd ClpatWorksngOrder.
split between the firmportion that can be placed on

31056\7%)2%11{1?8&?6& B £HE Wﬁﬁ% %?&r %@1 $19ueXH ahd alsa k@RS furteNbSerations

email Nl Ng open quantit

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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Orders with Internal Show stipul ations set to either
"FirmOnly" or "Indicative" watch the Internal Exchange
wWQ3@6/168688 f or crossing orders, and attenpt to PEL/TE2006/013200
them by reducing their quantity at crossing |ocations
or idle locations (if necessary to be wthin qverfil
what it $uppprts Yissues #r0dHy ebwlye %2@-t¥ﬂéﬁ/&xhetéﬂowwgpﬂﬁ%%fﬁ|be set on a
exchange 280, 580. In many ways, the |nternal Exchange
Working 8@der580 can be treated as if it were an external
exchange 550, 560 at the front of the order's
B erdaniWerkkROrdér call 6AD éiistdritiates aaewrvoskingpriaaat the mstrument,
and at the end of the order's External Markets |i st

side, aﬁgfljﬁff?ceé.r g%écﬁieﬁp%dj h&uh106aL! ANpla¥dd Bn tthe ckOan@¥iuAdl the user calls

ces: en treated as a crossing |ocation, only

the a {al: [ i :
workOF 6380 Lok MOHUbSOREF REF b st i B3R R B YRl obiect
.. quantity is wqrk on.the internal. e ange N Lo
vhich qagfhen 198 lwﬁﬁa‘fegﬂﬁyawﬁ%ﬁ%%ﬁ%é r ?2@ sty nd.Y"‘Jﬂgte"‘}orkmgO’fder
Addi tionally, quantity is worked at idle |ocations
312 allagh ptiilatioas thbeseh an ad¥erkingf@rdes bei ng worked as a
crossing location if there are no other crossin
MWorkOiden $26 hdnges tHedbutstanelingesizpuciivni m&y'@ting\mégﬂ{ﬁngggrcbd Based on
an idle location, no external limts are foll owed,

he curtentand debifed \itQhREhg 5i%€ WO rd&Hh26ptteq bid/i0danselbjieatnderlying
to an order's External ShowTotal Si ze and

Exchangéét(ﬁﬁagltél?&\eﬁ%ﬁg t?aﬁ%etﬁs%‘?kd)f e.r 636 bbithve$ ﬁﬁél_ligéhtgfif WéfRicreasing

me guar ant ees an or I's not | eavi ng rm
tit the int | h o t .
i cefiEfiin ot By TRmPSE R, PSP £ i, Sl -th ot diffren

there is a restriction on_fhe ti an order will wait .
nderyigg ERehangn exde ek iguechpNecs duTParT Sgueihiantis qultipl
to be conpleted. The Internal Fill Wit Seconds .
anderlyng pudesstdsonsingle snitn Simpitraly, bben garnsling erderpoitedusing size. orders
that the order waits for a fill after placing a firm
are canGEld€ rin @evetdeesol tethedhst BxchanggeORBO plas8D is therfespBredrangeo Order
a crossing order. If an internal cross situation

-ancelAABESpth REc1BSORIA feRidhE thd WoRliAg®rdRr 626.10My WEsrkitg Ofters with 0
i nternal exchange 280, 580 when that quantity could be

OpenS%lﬁ a(’t%gdtzeﬁ LiRsu eﬁ",efgr :aﬁf erE:é&ld i':tl'ﬂ?lc%\géra&a%ﬂ& B osed nairdS will be

e order na I't Seconds tinme before
. .. .reevaluating the current order and placing quantity
indicat @etaﬁlﬁeéx This tinmeout scenario can happen for

several reasons, mst co nly because an order .on the
Aicanmtato sxeh HiegEOBREE O5ED % AMABEY DY the AFiSH offegE Vi who
del ays in canceling external orders. The L

submit| ortiess maitliRdsedliypSeicplids cani galll this dincsipn dapeplieisly| parfarm reset
the anount of tinme an order could be penalized by

operatib@ki ng advantage of internal liquidity.An exanple of
this concept can be explai ned by considering a case

Vier e HVAS 61555 ;ja%%esgecﬂ- tHr|§1|1% REAEtOPro BRI CHr fabti®dality. Upon

wth no overftil Overfi skFactor=0) and is all owed
startup and initialization, an Exchange Connector registers the following Remote Procedures

for user applications to call:
- AddOrder

- CancelOrder
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to trade on Brokerl (External Markets=Bkrl), with no

external imts where Internal Show=l ndi cative. The
wDedoanbg1sRout i ng Strategy 525 sees that there BPCEUS06/013200

orders that ross it on the internal exchange, and

works the full quantity of the order passively on

Foker Cangghd tionally, it places an indicative order

for the full order's size on the internal ixchange

280. MNadifyérderVaster Order 02 is placed on the

O der Router 520, 275 with no overfil

over f dah&il AKERdtangedersand is all owed to trade on

Br oker 2 ( Ext ernal Mar ket s=Broker2). vlaster Order 02 is

IO ddredidwial e Hr@srna| thb ewehdh@e Gatal Mrcidied price and size for the
Internal Wai t Fi | | Seconds=5. vlaster Order 02 is at the

salling 31?&9 gﬁ% ieﬁ@naﬁgg uQé?.t%‘:El@r QRRAShL %ﬁcg% Q%R@Eed\@sde@érmgﬂ%y the TOC

Crosses Vi Master O When eval uati'ng

the state of all markets, while.,it exactl .

wsr 0 RS T O BRPEIRE RIS At B aF e s B goseing on
Master Order 01, tEer e. i s . also an order n Br.oker?2 that

the oxqhangsy g QTsEmaY heRavepineRigiersm JVaVR R DISiRSyPYdgt is already
over external liquidity, a firm)rder for Master Order

sitting On the markiet Fed exehanges Whick daaiot Bxppettrgeltipeayders @b thegsgge price
starts a timer for 5seconds. Master Order 0O 1 sees the

for a gi¥bBROGMection, e dddtoederalutdmxaticaliyg s @a0ertdidty teadaptet imgo a modify
firmslave order from Master Order 02. Master Order O

order statérBEHC Thisl dferatiANittdmptOfo BickdeBE lthd Siz0 & Whé RikRting order by the
overfill limts and places a firm matchi ng order on

added %12(211‘{%@0? gk g%&?g&gﬁ V%‘ﬁ@l ?ﬁgﬁﬂi bifdels® 8 %ﬁ;\@eﬂric@ (I\e/gﬁs tgée ?ubmitted,

een una cance Sl ave or for

der .on e inter exchange 280, 580 wi t)hj e
the ad€ o5 aal oty b Ml i AR i cglipall, WBrddi atlows
) stipulation of Master Order 02, the order router 520,
stipulatyomss tube sef A/ Wopking 8adethe sl ave order of Master Order
02 on the internal exchange 280, 580 and placed it _on
BlapkelO2der Térmcels dme prontose eSidting 27derqoml thenexchpagd. s¢ancelOrder
the decision to match with Master Order 0 1 until
indicatbds texire@ daiceOtevunsirawizd ohpe exdirhggomerskidentifiedcTosanashonly a
| ocations, and was thus unlikely to imedi ately

portior bf laWHAOE/ $A3 QR uRNY WIBAi®yOrllBt Prdc@dte SihbRbtI a downward size
constraint strikes a good bal ance between taking

. e [ L a4l di.t i1l i

e AT L o Sl S POSSHY) 515,30 s o
ljquidity to the i nt. where they are unabl.e tp t.ake

cancel e [srbte PRGRROPE, SR Sire I8 49 (15 DARa KEPA e B g3 0t always

_ Router 520, 275 connects to the external excganﬁss ang

possibley Sherefora,(GancelQyders salls pay resuligonbyeatitl @acelpghis can happen,
Pricing Connectors 205, 210, 215, 220. The

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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I xchange/ Br oker Execution and Pricing Connectors 205,
210, 215, 220 are responsible for iegotiating with
weawh/1e816hange specific client APl to place t heCDUS®06013200
on the different sxchanges and gather live pricing
data. These Connectors may provide a unlform
cancel mPitiptr dndividhalt erdetse b gpee! ¥§R@&t3@r ang of 5orgess olog el JPse the
the systemfromthe nechanics of the individua
CancelAdkfunatige®. spéafynembre genatal class afordars td gineelor ders from
the order router 275, 520 to be conbined into a single
@é’.rfé@[Alﬁ@dHcelfs Qnd oFinY@B eRisake biRxChatgeexuhaine tassi agite orders’
login, to be sent as di fferent orders under a single

context g@ﬁ*ﬁ' the % ‘{hgré%‘nes ¢ @15111% é&%‘il‘?@pe&ﬁg& lo2det§1 &8¢ the CancelOrder

eren ESI re user Any connecti on
ur es t e n
s PRI A AR ORI o R o
s S ey SR h S SRS oL TR e

Consol i dated Price Feed. Br oker/ exchange pricing %
ndicatifig @ dowowardr siztalsitherabsditisqasielin). Geped A aftempts tQ Gﬁi‘?‘ct?ggr ets for
235 can al so be conbined into the Consolidated Pricin
he callingafder? €hérousprsdvidies wilt aot baabancéledtergﬁmbﬁlﬂﬁfChmgers to
price data. These prices are marked as "untradeabl e"

loso. 1N the price feed. | CE system 100 provides a
nornalized interface across various exchanges, broker

%?%L{X se?sn% LAY RN stiiRUWClxidimy orREs. BYders can be
HGe

nnec I'on process provides the 1nterface
nodifiedn gl E&w&e Bl Bk L BORH Bt RRniid oo

di fferences across the dlffere t undeég |n@ ex P%%%eT'l .

siven timeNAdlrubsaskent mediBeationdsquests fg Wl@g% %/%{H jmpdifigagron fail (via
manage these differences, Exchange connectors make_use

rror trafsa@ionpyetileitie Fiustebsanzlmedifiegionds epmplsiedsithpioyia confirmation or
di fferent degrees of interface normalization. In one

srror frEMAE hﬁ@éﬂyn?ﬁ@)tbh@(gﬂﬁ angdplcakite aiciifictippocansbdperidizgat a single
Exchange Order APl and a Working Order API. The

ime. EXchange Order APl |ayer is closest to the semantics

"7 of the underlying system This interface and set of

gglﬂlg@ﬁ%n %lt ks ! E{ ?1%§1biéqﬁstu5]fj iy Ir{gge?y SIafifEk Sassed in to the

a result Jome of the idiosyncrasies of

Makel\/&qglgeég %g{q orﬂg}gg)y %{e@gnégd(%dgg?&g\MO%%B?der BCed es.2s 2 string.

the details of the underlying systens are ex ose
TocValug ipatsinghand=fspr ahgekins darctiopgli GPFW?%B/@F PQ“G%“SF% gt guntime. For

account for differences in the semantics i .
example, the string stipulation list “FillOrKill=True,HiddenSize=20" is parsed info 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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f the underlying exchanges. The Exchange Connector can
al so support the Wrking Oder APl |ayer which
woorngabsizes these differences with regard to oPdEUS2006/013200
pl acenent and managenent. The Working Order APl is
built on top of the Exchange Order APl and accounts
contains ffldst foe thenpiivd stackg(onenidnnd offgr sides)eHading sRtodyrang sell order
exchanges and abstracts these differences fromthe
queues) MfEHadea®imas@r s shoul d use the Working Order APl as
it unifies and sinplifies programm ng against all the

T%%Fﬂ’gﬁﬁre J6ct \WBhi4ir Gn Ak eteinfoAfRlatioR fiedesth aradinigf dnelchot-trading
single working order for the user at a given price.

markets.T ﬁﬁfg{&ﬁélgg él\g%%éétk I[ﬂl%f %g ?Fd égil’sicﬁxﬁgﬂc@gﬁalgglgﬁﬁ tagd fhdicated as

es of 1 nterna ers

i ndependent of the |ifecycle o [
o firt LY Jrgeatifinbe Susrpte perslien e ISRl e and subsequent
appropriate mappi ng between the working order and the
stive ondader | yi ng exchange orders hi some cases this neans
mappi ng many di fferent exchange orders to a single
wor ki népaetiregierket Thi s approach all ows the user to
10028048 Ok fohe 1ifecycle of the working order as needed.
The Working Order APl includes the follow ng API
102€al¥s: SwkeMar ket ; Creat eWbr ki ngOrder 612; Wor kOr der
100_2%256; d,gseWor ki ngOrder; and Reset Wor ki ngOr der The
rking Order APl al so creates and manages Mt Order
and Mt 1285264 & RA24Qbj ects specifically related to
wor ki ng order nmanagenent. These objects are denoted
with and0¥.6akType value of 'W The Lifecycle of a
wor ki ng order is managed by Exchange Connectors 205,
100229 GHIT 216, -.20. Wirking Orders are long-lived objects
Exchange Connector 205, 210, 215, 220. Mst Wbrking
10026 s 2Prve aAtegwistE pritiglEipagdat Pl o B AR g t hat
1m4£he%6aﬁﬁudd|e- VWen the connector is shut down all its
wor king orders are :losed. Wrking Orders can be
10028+ t#er @62 ive or historical. An active Wrking O der
provi des a stable handle to the outstanding size
pl aced on the exdwhig?- AradingComstrapity ce. Pr ogr amer s
can use this handle to manipulate the order's size u
and doWanstahevamigder '[s Wor ki ngSi z@esaiptiont rol | ed by e
useff through either [tAneenviy sp@raliodicaies thatikeavnarketts |
calls. The size can |itmdingase based on a user's :
request, and rarely |ducHepdeatesq iihopihakihe ggikelds trading

request. The size carfown. _
a 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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decrease when the underlying exchange i ndependently

cancels the order, or the adaptor itself is shut down.
wab@enesst process is the nmechani sm whi ch tur nBCHUS100€013200

orders into historical orders. Once the order's

Wor ki ngSi ze = Fill edSi ze and OpenSi ze = 0 the order

C@aRuiersr efdkPictRer dhjepts, ebaeford eratapirod tavnlaintaingh¢aghe of the

the currently filled size or the active order to a

MktPict{HeSibiict 68intREd eThidRtbestRblevedBy asihg w0l UvermTable cache of the
Wor ki ngSi ze, FilledSize and OpenSize all to 0. Figure

approprﬁm%eirm&ﬁfaet @oﬁ edfs. Qﬁ[lﬂe‘f&ﬁﬁfeggg% Qé&yﬁclaﬁoxll hfa? GYAu8lPimaintain at least

orders 1 n accord th an efodi nent of the
i nventio ate is. a conditi e there is no
one refeggnge o ‘Faﬁﬁ M&EF’@‘H& g%bﬁjse& O@Pe 538153%?5113 eﬁgos' 612, a

wor ki ng order_wutilizing fhe d-user .interface.to ..
R s by e MISPEHIY Sbiche ML RGPS g BIRtaY copesition or @
620. Wiile the systemis in state 620, conditional )

avel in threcordet stask 2% otmlese marless piotureBhip phisciogainssthe gnformation for
equal s zero, which indicates that an order was )

, particGlafpties @dvel trichide thef priventtitali sizegland rte participanig 22 the particular
determ nes that an order was filled, the system

ize. Prﬁﬂ&ﬁyﬁfsb& bR HEhMI@Sevel 8bjetd, e MittRartitiphmt ebjectadahl lowest
ordef, step 6%0, andresets the original order to a

st at .3 i X - 66ovi
ot BB AR B ol s ooy

st bR 55T LBaRLAEFel B A mBE ol gy s
st oSS e 5 R e BBt o e

user can generate a Wrk Order at ansition 626 causing
o whorh hiee sayi¢ipanttioclearadisi ti on to t he Pendi ng Work Order
state 640. dternatively, the user can begin trading at
1Ak &Rk | depBndidd oh the' @Bubdtor, B Mikek.eTel adlotgl Siabrayngptequarthe sum
state 660. At Pending Wrk Order state 640, the user
ifH S bt AAPIREN THRY danOiBén dhed @h ekEimghsimRfAvO APT sends the
of the W?lg at PendlI ng Work Ordaglfg state 640, the exchange
can,begin t.radjngct | L4 Qna 644 r: U inRG-dafioh 8 when an
narket F%’?&i i orglaﬁ'l? 4t ncgfdﬁ%li ?ﬁ%é E‘B&agegés ag%@ﬁ 50. The user
al so i.as e tion of enteri anot heg r e .o
cxchange a,A8iiTs A2 O 10 ¢ HECL ERT 0L Pt ciis df QicGh gfthation s
Tradi ng Wrking Order state 650, The .exchange cag)pi .
detected hirf ExchinegesGennentor geparetEea SERBsoPARHPa & ?gf@u% hegmissing
Order state 650 back to the Pending Working Order
size at Sealieeel6%Be ayrthativspariicpans 5st flagged witte adperipl &1sqr eadlerfgd is the last
Working Order state 650 the systemcan ransition to
participaflin th@ Parfigiphy diay Gt Dpaieiculat Rivel. 660 via condi ti onal
transition 656. For exanple, this can occur when the

fxﬁag (L%s?lgaél%% 3&@@&% ‘?J‘ﬁseagy %Bsilzﬁﬁé’ntii?iﬁ@ ditheerty BbRMeh pridés from

rking O-der state, the user can also
differer?tnetx%flan%e\sﬂ.nfhl%yoalilg)\?vr di?t%rGenF g)yc%hﬁ]g% ISJ}f%ciBXrﬁé &89 synthetic participants to

have different exchange values. Participant user codes are constructed as a mask of the form:
0xAEEEUUUU
where:

- 'A' is a four bit Attribute mask (0x8 for synthetic participant)
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state to revert back to the Pending & Tradi ng Wor ki ng
Order state 650. Alternatively, the system can proceed
wao booog158 he state di agram count ercl ockwi se f r BOT/URE06/013200
Open Working Order state 620. This process is not user
controlled but is initiated by the exchange when the
-exchdFigé' bisgi Bs tweleh nditat Esgpngpd mpk sy‘gtl% maps to the
transitions to the Tradi ng Wrking Order state 660.
ExchangbhBxénapetgk ftskdh al so transition the system back to
the Open Wrking Order state 620 by ending the trading
at 65guUlNii$ a RIxETHt Gfud @Reasdd. Usel doden >€li00Dare actual users.
di rection, depending on whet her the exchange initiates
- 11 Pl nsitions.
User CO%P%PQ?@I%‘F%E% %nﬁﬁetﬂi% W& thhd afti Rfar bhGhank &

es use the fields shownin Table 6
n the t r. obj.ect to, majntal i S :
3G R4 EE PR Bl g gn Wb kcd v
Wor ki ng order can be manual |y _or_iytomaticglly reset.
xchangm@déaetgévm“éd@r% e bt b IR s e %“ﬁgatllows for

mechani smis used. y default, order resetting is

onsolidatibm nfiniarketsuwhiteamaintainiog priginedeg praticiprddnfogaeididi ng t o
the Il owing stipulations: ResetType=Autonatic o
Beseichupe-cbjpitdiat a Greld/ EactiahyeCdsrdiicly isGrsdé te ideatfymrticipants
reset and only under certain conditions. |If the

n that XcHSieeSThEREH HxiRdeSERHASE dde rikte b@d@pEIoE bit value of the form:
autormatically resets the order when appropriate. If

@?ﬁ r t type is explicit then the user can reset the
d%i‘ﬁ@f; calling the Reset Wrki ngOrder API call.

rkin ders ,can be reset o unde OpM_I
BB ohie X KB SRR roh Hey EoChARgery it e RRotsm0o)
currently in the trading state. 2. Al underlying
=0. exchange orders are either conpletely open
(Wor ki ngSi ze = QpenSi ze) or conpletely cl oset
T kiahg Sklreddbé LeidS: 2] fhe SixchangeshpehanggCadsydatabass field has a
time will be rejected. During order reset, the
mique EdHstrEint feég@fn@%ﬁclﬁé%@née&o anehityedn brchangé edder i cal
Wor ki ng der. The reset operation noves all

Wﬂg@%’ig“ﬁ&k&q B CIRBNGEhRHod Rode BxDOPI00DDnABIoker2 has the
rKin

er and places themon the newy created
- hi st or ¢ N LNg rder
sxchangy Ei LER02 P oS ik soulBe i ustioltbld, (HEL
I nternal O Id. is generated_and | aced. on the
hi st op?‘%%lgg‘ﬁ]d'éﬁnﬂ?%q@t%‘h@éﬂl B]rﬂfeéi H%ﬁ%ﬂpalétrl ds have the
format <ori gi nal order i>.<reset revision> The

fol | 0Pk 1088enBrokaripiser bf a conpleted fill reset:
0x0001038f - Brokerl user 2

- 0x8001038e - Indicative Synthetic participant for Brokerl user 2
- 0x80020001 - Synthetic unknown Broker2 participant

- 0x0002038e - Broker2 user 1

- 0x0002038f - Broker2 user 2

- 0x8002038e - Indicative Synthetic participant for Broker2 user 2
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[Initial Order State] Internal Oderld = WOOOA
Wor ki ngSi ze = 10 OpenSize = 0 FilledSize = 10
waeadiloggSt ate = ' ' Foll owi ng reset operati on PEEES1006/013200
Order] Internal Orderld = WOOOO WorkingSize = 0
penSize = 0 FilledSize = 0 BHI storical Oder
Atr ®pt gigdn poinhire timel IOFdsssteth @mrodzcwlr%mgls{%l Bﬂ‘iebFeed
penSize = 0 FilledSize = 10 The following is an
265 con@d‘rﬁﬂ@ h@m@fty avdiRblel 1ﬁieh)a11fylalnﬂ edteredlgt Thd Consolidate®Pdes Feed 265
State] Internal Oderld = WO0002 Wrki ngSi ze = 10
can con@?%x%hzﬁwate%\/lgf%?{ edRlef %oc_)'k Hul hagdérig ShBt #bleto see Private Markets
erlying $xc Enlgle (cj)rs % )( Igtelrnal Or der | d=EX0001,
zex- il1edSize= under | yi ng exchange
tha“he}i?e&i‘?s r?“slshot“éi‘%%ea der | d=EX002, Vor ki nga ze=3, )

FilledSi Fol | ow r.e
As an example o? the consohnc%ted tarket 18t§1raet Iasosrl]mae the Internal Exchange 140

ontains the orders shown in Tables 1-4 above. Then Private Market C 330 price feed/visible

icture is shown below in Table 9.

Table 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 (9:10,6:10C)
99-116 0, 50U (5:500)
99-11+ 30 (8:30, 7:20H)

Assume the external markets contain the following pictures:

Table 10 - Example Broker] Market Picture

Offer Size Offer Price Bid Price Bid Size
8 99-132
18 99-130
7 99-126
99-12+ 45
99-122 13
99-120 65
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[ Reset Order] Internal Orderld = WO0002 Wr ki ngSi ze = 3
OpenSi ze = 3 FilledSize = 0 TradingState = '
W@ cvdaodigs ng exchange order 1 ) Internal O der | BEEHESDAG/013200
Wor ki ngSi ze=3, Fill edSi ze=0O [Historical Oder (newy
creat ed) ] Internal Oderld = WO0002 Vbrklngslze =7
penSi ze = ’Uaﬁellﬂe@amleﬁfbkmﬁdﬂﬂﬁké igfuge =+
(undepifyt Sige exchanQffenPriee 1Bid Priceer nal Or dBid 8izEX0001 , |
rkingS) ze=7 Fill ed8iize=7 Wrking Orders can be
created gy a call tgoGmspateWorki ngOrder 612. Fol | ow ng
nstantiagion the usep.egn then rmdlfy t he out st andi ng
order size by a caII to W)rk +626. .t sone point
the order is conpleted and i |ed by 15,
pendi ng=f al se, OpenSi ze=0, anﬁ? dlngStatus 3
Assum ng the order was pl aced Reset Type%expl icit,
at this point the ser can resé o order—oF
alternatlvely cl ose the order through acall to
G oseWor ki ngOrder. U oseWr ki ngOrder marks the mnrkln
Thed@onsolitldteSPeiteiEedd showvndios RrivaiedManet G 3001l 1apk ah 8 crwn in
that order. MakeMarket is a high-level function to

ible 121 BLIEWaFherdiTHY aBicks biao o8 tHeonteed Gxciifge 280, “e2 idic@ize on
encapsul ating Add, Cancel and Mdify functionality.

irokerl%‘?@’rlhﬁgat%ﬂl% l)l‘l B85k YA PLRGRS cAtBLuQhilMd sikQwer

operation req U|re to be working the size

llf g%%lged?fﬁé Lis o WorchmJufr% %low\@?(elé SRE $ndituts Bﬁ‘eclhﬁi)(/ldual

of the t ) he mar [ ndepen ent
curre
articipaig\stacks p‘@mngr}c’sai é‘g:l tforeé/acHHXCha%gg Lirlcr)\sg\;er, 'c’&gl ijice 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, e:8) 99-132
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)
99-122 28 (e:13, b:15)
99-120 108 (IE:20, e: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 Broker! trading state as shown below:

Table 13 - Consolidated Price Feed for Private Market (C) 330 with Brokerl in Trading State
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For exanple, a call to MakeMarket wth a size of 50
and then with a size of 20 first issues an AddOr der
w@erwanogiss o add the size of 50, and then depenpChySH06/013200
t he exchange andwhat it supports, issues a nodify
absolute to 20. MakeMarket allow stipulations to be
set cOffer Seki ng (Dffer Priche BiddRriesor ki ngOBikBizea| |
612 1BNEH: ﬂmtelggt es a /ewi3aor ki ng order on the
i nstr uggp side, amd-pri ce specified. No actual order

| 9 glgnbtl excglgalrgge until the user calls
s o

I ‘13? fk' No§a.gey 61236 (dMPRADINEES®S
e ggggnce 0 the or er obj ect vhi ch can then be

mani puI d by subsequent Wor r 626

Creat eWorki ngOrder 12 allow s ati onsc(ﬂih e bgg)n
a Wirking Order. WrkOrder 62 nge ?s&aﬁdi
size of an existing Wrking 3;
and desired outstandi ng size, M(Or de3r> ﬁ:% g];
and/ or cancel s the underlying %kb‘hanae a #HEEBQ) reac
the target. WrkOrder 626 behaves i ntelli gently when
i ncreasi ng nd decreasing size by attenpting to

WhLASE bMRr %@gf@ﬁt APQRE bl tHe oRler Prodessisg elibsystefeoftite Exchange
nderl yi ng hange orders. It avoids cancel/repl ace

onnect%???(yi 0f10259s, ’E‘f({ @Q%Q&tstonﬁb&d Meorabrdals| they@re placed and
rders ‘as’a sin Simlarly, when canceling
aani ul'a[;aers or dUCI ng Sl ze orders are canceled in
b the | ast Exchange Order placed is the

first Excha e Oder "ancgel ed . Attenpts
Teqrgdeions Rseﬁ@erasroré%perew 0t e GugPRaputiPps, to the
0 OpenSi ze can be closed. If for a reason the g

AktOrdenand MikiErankasiod BOC abjasts dased one“xPIx@ﬁlk,SaUéeStsewlﬁenot directly
user. Attenpts to reset the working order as defined

dit theB objeets-e@6ing Gpeadaatintaduceisastabilityotosiib rsysteny dieosdayite trhange a
Reset Type=Explicit can call this function to

ralue ofXPIHAL] ¥r REGTRMSACKSS lbjeReal L1ehSan Thakel {GE apBtopiate Market
I's accessed through Renote Procedure Call

lity. Upon startup and initial
~onne E{ KoiE! p itialization, an
¢ gﬁgnge Connect or regi sters the foll ow ng Renote

M o@gfj urrgérre%g]&ﬁ: éf%%{-g%g%d Salli %xgﬁinge. ’f‘ﬂg%ﬂ&r’t contains a

Cancel Al | ExchangeOr de
summary of the order state. It'is referenced by the individual transactions which change that

slobal 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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AddOrder adds a new order to the exchange at a

specified price and size for the calling user. The
we@x@aacgyes user under which the order is placedP@CEUS2006/013200

determ ned by the TOC user to exchange user mappi ng

mai ntained as part of the systemconfiguration

eperdingtanb¥ialude exchange add Qeﬁwmtlo
dj fferent ways \/\,'nenexﬁgrI @\)"h%& c?cgp;%tb Gé)th
tting on the nark®F 3@@% AP At

upport nul tiple or't{fé’ﬁ Zg}r’n wgrgé méa%ni%‘ gi yen
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WO 0008158 i n delta terns. Only one absolute

lo so. MdifyOrder allows users to nodify the state of
existing orders. Orders can be nodified in absolute

nodi fication is permtted at a *iven tinme. All
subsequent nodification requests followi ng an absol ute
nmodi fication fail (via ;rror transaction) until the
first absolute nodification is conpleted either via
MR HdBideon or ;rror fromthe underlying exchange.
Mul t! ple delta nodifications can be pending at a
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ModiTyOrden pr ocedul efferSide-— sidicateg the Bifendsellergsidesif ng
and type checking futhetmatiedl ity ensures type i
cofrectness at runt | Asy SHer Useatqindicate baih sidesi (Rgyers
stipul ation list 'Flbngyekers)oftheeargtddensi ze=20' is
parsed into two stipulations -the first a Bool ean
indicating FillOKill and the second a doubl e val ue

VREisRhttieh tiddRn a partieunn opdratiar aean exchengea Examplsrtfapeactions

objects are used by the price feed side of the

aclude %;ffctﬁ,mlbmd%ﬁNdﬂl‘? TRarRRdtRAE %p%& o hrpdrmcadér duy Hakea state

ange Connectors to indicate the state of the

PCT/US2006/013200

¢ TR O Tl R o kot s
represents t
s SRS G EA 08t TS0 el P RASIBLNG o v

odes.

the price stack (on bid and of fer sides),

st

tradi ng

ate (buy and sell

order queues) and trade

information. The MtPicture object contains narket

i nformation for both trading and not-trading markets.
During trading markets the Buy and Sell side market

N tilagsdeaph sIypee | ndicated as Le first level of the
order stack. For exanple consider the follow ng nmarket

and—sggRsEREHiue (1 Ve Oorder: Tnapéscrptiomr ket 100- 24+
- 246 30X 10 100- 24 - Zaido0arsactldiD- RdtrabactiohsdedicateSal L| 10
at| 100- 24+ Tradi ng |ratedkigitto increase the current order from O to a

new specified amount. Add transactions can only
exist on an order.

Cancel Transaction— Cancel transactions
indicate an attempt to remove any remaining
outstanding size of a order. Cancel transactions
can only exist on an order.

L Cancel All Transaction — Cancel All transactions
indicate an attempt to cancel a set of order.
Cancel All transactions do not have a parent
order. Instead the size on a Cancel All transaction
will indicate the number of orders attempted to
cancel. Each individual order will then have some
sort of Cancel transaction indicating the
operation.

Cancel 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 transaction, Cancel
All Exchange Orders transactions 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 transaction indicates a
crossing and execution of the particular order. Fill
transaction only exist on an order and will like the
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activity is duplicated at |level 0 of the market
WEL@b008a58.00- 24 - 246 50x10 100- 23+ -25 10x50 Tedi/@S2006/013200
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The exchange user code is used to easily identify the

di fference between prices fromdifferent exchanges.
wabey/1ed150w di f ferent exchange partici pants anBCT/US2006/013200

synthetic participants to have di fferent exchange

val ues. Participant user codes are constructed as a

Miskagdactidre: Stausm - OXAEEEUUUU where: "A' is a four bit

Attribute mask (0x8 for synthetic participant)lEEE is

a t'wel gendrarit Va@hange nmask whi chDesgpptiero t he Exchangde:

: EXchangeCade T el d| NeWwJU ht tiassaatiani ik neyeandgdias nefrtieglie

user code. User codesentta@®orcagsed iy thgaindeikiag §xcherae

code 0x0001 i ndi cat e=§"’atnﬁ@9ﬁ,§ );,ﬁéiﬂlﬂ‘(,e Q?yé*at%ﬁr?ﬁ%ﬁ/

parlticul ar exchange P t
ing,som
n,r$ e e ga%%% L

an {unknown Rxt er nal tlenrg.ll- -
%ﬁu & prl tHéSr!t ?Or

v
xchange codes to supﬁo’g
the different exchangg hd QR |,§§’exeﬁb$@ HRhI on of

mankets while maint C“e%H%Qgé)Janﬂéd A GejBBlibHh th@lsﬂajétwnl
i nflormation. The Exqhangeateddpprpridtalg. Grdérs edtidlone or

ExdhangeCode whi ch i|$ndis pehding trackention$ willhave a diffgrandes
mt hat exchange. The |foewledn fhet Daenfize anBtisitangeCode nust
be |a twel ve bit val &anfirmed@pénSizen WIGHPLIEO wher e

any of the 'xxx' bi téfaﬁwt'%@%‘é’?eenlc%f”me? eeRddRYe:
: Exchang.ecodL&_-_Ox,C rS‘ZESrW' 0 ol ves

be |uni que ahd the Exgjfﬁ'l’f Sheacign RS
fiegld has a inique o Xg?a %\% %%%%%ﬁg%e
|

to have its own exch W

r
1 hfas—t—he—egtlmge—c TG I@ Bl he
Exchange Code OXoOOZOrQJQ&edi Bﬁthéahdeﬂywm@(cambdtx hs@cted

di fif erent user codes; trea¥Q6hLEIDAdve-noSyfadt be thedargetiontsnn
Broker 1 participant| ED08ka3Be are dnsittared campiate it that
0x0001 038f - Broker |fthejselndt lpgSUBLPARSE - | ndicative
Synthetic pArtici pantlghere —Br edain cagesen eZC*@}@S‘E)U@O jEher
Synt heti ¢ unknown Br oCF@@FrQ‘ ’E’éfedqctzfr‘ gﬁﬁ?c"@ﬁ f?s "%3
effecton the
I

Broker2 user 1 0x000P@rgf. Her
unde ymg or ras |twere ré;ectgg except that

it may receive subsequent confirmation.
Transactions are marked ignore if confirming or
rejecting the transaction will have no effect on the
target order.

For example, sending three cancel instructions for
a given order will generate three Cancel
transactions. Once the first transaction is applied
the remaining two 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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0x800203 8e - Indicative Synthetic participant for
Broker2 user 2At any given point in time |ICE system
wao@eaesispr oduce a Consol i dated Price Feed 265PCT/US2006/013200
containing liquidity available internally and
externally. The Consolidated Price Feed 265 can
.cont dthe czderhis Pompketady Kiled end exitsrajgading glarkesiu®r a user
is only able to see Private Markets that the user has

Jper MmEsi NAS drfers 88d eXits AtadingmRleetof the consol i dated
mar ket picture, assune the Internal Exchange 140

@? Itoa n3 %/gl kt§{ daer 2%81{] Qfhadi %e?sif 401‘3910115eat thB&mding price

price eed/ vi si ricture is

. shown b low in bl e T
during they ke 9T O VR 416|“f38?9%:r1’3‘a§ﬁe?t8"§u etés?ﬁ’m %‘Bgﬁl‘er has an
Exanpl e Broker 1 Market Picture O fer Ofer.
utstandBhgsifr deison oy [ledol e Epuiginiire e gerspanin o e sz
45 99-122 13 99-120 65Table 11 - anpl e Broker?2
; canceMdrandta Rive briee fe@fthe renSiinieg Gizeds auxpm@c@lydcrwtfscé &Naip ghat orders
Size 9 99-13+ 13 99-130 8 99-126 99-12+ 9 99-122 15

ehind tﬁg ‘trl@i@ﬁg%)@lcgauﬁ a’@?raa_llii neeRackd gatedsiBered @afteé thesthasking market
for Prirvate et C 30vvi|| | ook as shown in ible

4% 4 t ' he |
nd are é‘fﬂfﬁegﬁeé‘e gég;’@ﬁn§¢s 8 D o on aroker T, and - b
Mg’ﬁ xcth%ﬁgesboﬁne%{]or 5(%(,%0, #5 %20 gl GRL 6f idsRaMAH @RisRition 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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For the sake of clarity, the price feed picture bel ow
does not indicate the individual >articipant stacks at

\V@amhnmn5$e | evel for each exchange. However, PEBUS2006/013200
actual price feed can nclude individual participant

lists for every price on each exchange that proyjdes
an absolutromedificstien farfthe tralotizer Heoresxempifalil & eWsAAEES i»cgp{dgr for 10
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trading up at 99-126 with sellers offering 10 MM and
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110 whetk KieQusgeaddaiscpeMtingr Hitheoesibof themdd Kjuestion viridean #id oarep 712 as
call's. Users should not directly idit these objects -
n exclifbNGasfchad) thetsyaetcani trakaioh tbtsyate G16 hehesy sheepnder fs closed.
order to change a alue on Mt Order or Mt Transaction

After trgg&%&t S cibie MSAMs. FaN SR 8r aRPhgEkihatfandvinket met and the
nnector APl calfs. MtOrder represents a user-placed

inishings E‘Sﬁgo%gpgge%@‘@g?g&?@m ﬁaeogls%ﬁ{ t&@ﬁ%@i@% & tHUTFRE Ytate 720

o 0 ook ch I's r(re] erence e i ndivi dual
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| evel transactions perfornmed on the given order. T

functioh G0V eweawiesauecaspially apsubing intam: asdd C&H&lgl’tlﬁethe &&E@g&ﬂﬁe System
M(tOr_der. Mct Order:: StateMtOrder::Action Mt O der:

rransitionkrta theng Shat elfdr ©xekertion Siatke720kt Tr ansacti on i ndi cates a

particul ar operation on an exchange. Exanple

trh@psiadky effer egdcudlon AbRAitidAADEY Zatdis GeNahctual state but a loop of
Transactlons apply to a given order and have a state f

states tﬁ%@?bﬁa%l@é@%&ip&es%ditliéﬁéadré ¢he® PEOMma sl Sordition is when

ransactions created again a NULL

or.de The,..f ol | oy '
e PR TbREudR SR OGN TIRIET 70LSLA¢ e A, e s

. Ori gi nMkt Transact j.on: » St at u . o
responsible for the filling an traciing of 1%6 confslrmed orders stops executing and transitions

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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Figure 7 illustrates an order state diagramfor a
Uni form Order Model process 700 that controls each
woraentsss i f ecycle. A new order begins wth anP@uSx0de013200
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state 7560dAf theatbsoModrPeadivgestass (789, the) SESkIN eX eI raetXchafgg transaction
transaction resulting fromthe user's request can )
sither E&TtrAiiny ithf encvifitaionoft T4 drr semdbjge patdrton wresege dgeading the
t he exchange. The follow ng common instruction
modifidkiBA 3t AP $hOEx AR Sxt dlensutbmeticailf either fitfill the request at 729 or
Add- To- Modi fy-Up - For exchanges which require only

cancel %%gco%oigr%tgﬁfé;ﬂg}’suﬁmﬁ? e %’r%fem? {08 (RO AP MEEPerdiy state 750, the

p transl at automatically converts new
AddOrder reguests.in elta.order i fJ [
user cayRIeL £ 8%}108%@?%?“%?%%#%%%&?5‘% ﬁwasﬁptgfﬁlt g)tcgﬁdl ng bi d& Cancel
order for 10 exists at 6 100-12+ t user, pl.ace
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translated into a nodification upwards of 20 an th?1
systemorangiithet canrcelethe coefitmating- 77s Srlfitlche neification figeQr the user can
whi ch only support placenent of orders for absolute
cancel Sh @sncelligorDet9. a-IT theAbsn| daheels, rthers canditional drapbastien 73| can be
delta order nodifications intoan absol ute nodification
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order for

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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exi sts at 100-12+ and the user places an AddOrder for
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_executing and transitions to the cl ?sed rdec, stage Thi
onditionpk trepser e dShyan he thgssreshheqause FREspRenAae Wil equal zero. 1his
transitioning to the done state 720. Wthin,
san reverirtbé systeralbash &t Belt23lod Rendingstatet 190e eAlierantively, the system can
conditional state 725 begins at the open order state )
ransitidB3Bom khe Defg Mod &aCkinael Fendinigi state 78Rtd the €apcel tPedding staee770 if
user resulting in the trading order state 735. Next,

'm&di 8% 36 aERensTtiad78m THeeystan céid then remain in the
he pentrdg?u tl nné (?(lﬁ}pt e Traded Order state 740. Now, the

st.em get ' A6 £ ' bl 8¢ to transition
conceFYTHEIR TRE B AR ey PR Batchmararver
zero a tep, 744. . Lf th nditions are net, the
the SYS’@Hhﬂ?tFiﬁ%?s}%ﬂo the ‘é‘?r@“ﬁ)@P 8Pt7?§1 ly filled an order. The
systemcorrects for this bgcregti n%ta new order folrt "
{The rempiningeppspible StafA can be RBtaged¥heda Yssh GPETShence! transaction
transition 744 and step 745. This results in at |east
779 froam eheavosiditiohalviboystatet 124 d dépogi this happenig, theeyyster)y @angitiqns to state
orders to fill. Fromthe traded order state, the

770 wikYS iRexdRirRe Hap @andel tHeh@néirmatican727p dulfitirttie requist! V28, or the user
traded size 0 at conditional step 742. |f an order

can ca}%egl'{héa cﬁﬁc‘%ﬁ%’orﬁ?# Ol W4hSlS pertdify QRN Léronaltrapkizion 758, the

5> an cycle through this process all over again until
systemt clgllnsrege%galtckltg th gdnldic’tio?lgplo%{} &5 % St 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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| eterm nes that Pending Transactions = 0 and OpenSi ze
= 0 at conditional transition 763 as |iscussed above.
wObiobaogibe system i s executing the conditi onal PCDUR206@G13200

attenpts to fill all outstanding rades for a given

order. The user can initiate three different types of )
omissios, atistiottionssnd sharges o thedomoand laily ofrfhe Apscasitlystrated, and in

a delta nodification (Delta Mdd) 722; or a Cancel 779.
their opi@6h, sy BiS@kdé By tost sisilledhin/hs albwitttous demetingfiom4lie spirit and

the systemtransitions to the Abs Mdd Pending state

scope og ﬁl%éiﬂ({%nti'bﬁe ﬁ%ﬁtm&spﬁ*@érﬁ&@ FahfondémbddiResly Bt @bther are also

es an exchange transaction sither confirmng the
.odification at 749 -or. ndi S$AYBawi ot
fully m"eé‘a%é GPﬁé’OP%@par%#f iIgé% ?@Hdﬂg% ggc_le%%g& etg%h ange cag o "

al so automatically ejther fulfill the .request IA P
ccessagly Ganedh seHe. wiibatrey pingieyvsspecnipyl § HAEE o Jhe dfifengon i
at the Abs Mdd Pending state 750, the user can enter a..
lefined calebevithrragard do itenclaing anpendesngretp ofnd TGN f thy Tepifations
Abs Mod & Cancel Pending state 760. Wile the system
herein.i S i n the Abs Mod & Cancel Pending state 760, the
system can either cancel the confirmation 727, fulfil
the nodification 729, or the user can cancel the
cancel lation 779. If the user cancels, then
condi tional transaction 758 can be triggered because
cancel s pendi ng equals zero. This state can revert the
system back to Abs Mbd Pendi ng state 750.
Alternatively, the systemcan transition fromthe Abs
Mod & Cancel Pending state 760 to the Cancel Pending
state 770 by the exchange confirm ng the nodification
749 or generating an error nessage regarding the
nodi fication 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 |oop 725. When the user
initiates a Delta Mdd transaction 722, the system
transitions to the Delta Mod Pending state 790. At the
Delta Mod Pending state 790, the system can
automatically either fulfill the request at 729 or
cancel the confirmation at 727. Wile the systemis at
the Delta Mod Pending state 750, the user can enter a
Delta Mdd transaction 793 esulting in a change in the
order. Once the Pending Delta Mddify equal s zero,
condi ti onal ransaction 724 can transition the system
fromthe Delta Mod Pending state 790 back to the
;onditional |oop 725. Alternatively the user can enter
a cancel transaction 779 to transition he systemto
the Delta Mod & Cancel Pending state 780. Wile the
systemis in the Delta vlod & Cancel Pending state
780, the system can either cancel the confirmation
727, fulfill
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he nodification 729, or the user can cancel the
cancel lation 779. If the user cancels, then
w0 orvditosissmal transacti on 789 can be triggered PEDENNE6/013200
cancel s pending will equal zero. This an revert the
system back to Delta Mod Pendi ng state 790.
We clAh:er natively, the systemcan xansition fromthe Delta
Mod & Cancel Pending state 780 to the Cancel Pending
st ap orhptel-badddsyfendbnexctisgeardadotyngmuairsinger o at
transition 782. The systemcan then remain in the
Cancel ; Rendh Mficatioft RethbPk URblullinghe fRPCRIer PRAG Git =leBst one
to trigger conditional 758 to transition the system
state back to the.c Lt Lonad e Nj ient
procesiss orp G Spit DR BR b R 8l 165 old U@L i ol
cancel transaction 779 fromthe conditional |oop state

termingblaving 7 deashpne M8 ng, the systemtransitions to
state 770 where the exchange can cancel the ot s
conf i ramendnsernterfage PpeEblere prawidesy tepmjate for byildipgqn order
can cancel the cancellation 779. Once cancels pendi ng
routing Glatkgy fet inchidet mastipiitation stHg, andhto sabmmamecammp@/@ﬁd?rs and the
back to the conditional [oop 725 and wait for suitable
order Rulih® Naibs VARSI firs@Bvérf ansi tion the systemto anot her
state. Evéntually, once all orders are fulfilled, the

syste ﬁ@xrén} anRittskRAr IsLohiEude e sipdkt®périond BUS first electronic

whi | e ere have been shown, descri'bed, and pointed

out fundanental novel features of ' i ti
exchafip BT co L o NS deraie Sty Moo AEEE A8 Sufiy: gperations
t hat variqusom ssions, substitutions, and. changes,in
of respeséive Gpqpnd sipchianis; xghage tnF?éf“?}Bl\?F‘?,se and FHCLPS‘FPQ%{e‘ﬂ{n%MO“ﬁgmd
in their operation, may be nade by those skilled in
to provide tlar endwisehimgerfage petvicen gher dlignt teraingland;the Hi s&¥epe of
the invention. Substitutions of elements from one )
enbodi geptodramareéduemblar withins chd utdmymimicatie chetwiork and  being
contenplated. It is also to be understood that the
conﬂ%’.l%@d"’td1 Oplefenidl LGRS S@dtbdyy bellateMpting $¢atoss thribrdehah the first
ey are nerely conceptual in nature. The invention is
| ef i.08d e | iGnd B &yahiFBh g8 @eder liquidity on
ekc“ﬂ@?@?%Pngﬁgl%%8¥%é?gﬁ§%aggntﬁggreci étioﬁipﬁergin.veq el
claim 1. conput er -based syst em C
the efRGHT s R T E D S R MCOAET g ML EPRNAT RS,
a first server having at | east one processor, one or
nore second servers each having at | east one
processor, and a client term nal havi ;grat | east one
proc & eysterrnfedlainud e whersie e stipubgiionaditieg comprieas ppgageters of
tenplate for building an order routing strategy that

predetdiminedesit@iasihiph defineome soutinggiratepyl t o submit one or
nmore orders and the

3. The system of claim 2, wherein the predetermined criteria includes at least one of
an overfill risk factor, a prioritized list of external exchanges, an exchange order size portion

limit, an internal order indicator, and an internal order fill time.
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order routing strategy to the first server; wherein
the first server is configured to support operations
wo@bRooa/168158t el ectroni ¢ exchange market pl ace, tPET/URM06013200

nore second servers are configured to support

operations of respective second el ectronic exchange

mar ketméthok gor amglertvating iaanordew routingl strajegoRRi 4 PBYPUtes based

provi de the end-user interface between the client
commuir@daibA et dolprisingsd fisstreletronia gxchapamarketcopeadsing on a first

wi thin the communi cati on network and bei ng confi gured

ih Ty r QUhbRIscebAdbReNomY exbhaigpima@ets @perating on
servet t(lefg\c’)lggpdt ﬁ%@%%sg{%:&gn t he f? rst el ec(t)roni C egghange in

accordance with.the r ' t j i
respeofEcRpOy Srarsir PR Eke bR e Rer AAMERY oplrARhEn a clien
. exchanges in accord cde Wi th.t routing strategy. 2.
termingihaving RERsesOTe g mpathod camuarising PR&ECRS %yl ation string
conpri ses paraneters of predeterm ned criteria which
def i neeediving abithen §irss tersnina)an aderrihat dofines i gyantiy Fogponent, a
wherein the predeterm ned criteria includes at | east
price €UMgpaREnimndverbitidg stratkg assooiatedawphi tei arideredhe irggting strategy
ext ernal exchanges, an exchange order size portion
contailllihghtsti]f)yﬁﬁ,‘tidrm_tﬁﬁ@ SdmpYisies Earﬁhﬁbt@fst dpredetaiminedi cniterian al
order Till time.4. A nmethod for inplenenting an order

routi ngﬁgsg %B@er%f‘ gﬁ%cﬁ%mufneﬁdcgﬁﬁtﬁge GRIRNMB i frédet@ined criteria

net wo rising i rst” el ectroni c exchange mar ket
operatin n flLrst server. [ 2ssor, one or
Paramﬁtgﬁe“’% Ecgﬂgocgﬁeeacﬁqsfzﬂflgr e r%%(ﬁg\é c?rcgsrs E‘gﬁ {s)&glgé’r ating on
respective second servers having a _processor, and an...
end useRocPd BhasE OB FERCAETRESLRY 18 APFl g Sr@pHoRdy dbantity to an
havi ng a processor, the nethod conprising the steps
idle loodtiont ecei ving at the first term nal an order that
defines a quantity conponent, a price conponent, and a
r out i nghsietrathe dirstasdacquahty fillst substhetiadlydemmedistely and the second
routing strategy containing a stipulation string
GRMRE | S GhBREATRE BEEnOht RS RtEbesivnped criteria; a
order |rsp}phasé ogder pﬁ%cessing i n accordance with the

predet erm a{rjcﬁ ng%f% IBffhie ?oﬁﬁ{gas%{%? Eng Rpéifte tParbVeAE AleSsage; and

i Va
first orde y to a“cros ['ocation; a secon

h . i to all
oy Bodiyioky e Joning ahgeRd eiprioh inissadhs® I AAE results of the

order quantity fills substantially i di ate and th .

evalusfingcatap trascp OgENAS {5 OFACF PEOCHHENE 47 %Pg]rgfr?% °Be aﬂg’ﬁ Cassing docation
idle location; evaluating rules of the routing

and thetidlafl@gyion.n response to an event nessage; and

5. The method of claim 4, further including the step of receiving at the client terminal

values for the predetermined criteria parameters;
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, and an internal order fill time.
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nodi fying the routing strategy execution in response
to the results of the evaluating step so as to
W@piteisass t he order processing on at | east onePOf/US1966/013200
crossing location and the idle location. 5. The nethod
of claim4, further including the step of receivigq at 1
heThel method pEelainn &) Wheteinethe figerneherdst wdiselr yahrgnd the interna
criteria paranmeters; wherein the predeterm ned ) )
order fIIT liln@rfila chuse ahe fieahaenerdef prnessingr ftép fo péask fome perod gf time
prioritized Iist of external electronic exchanges, an
prior tSXt‘(l}E A ErrHAesf HeZ Secdfdl tghase lokder tproeddsinpt stép)athe anetbod further
I ndi

cator, and an internal order fill tine.6. The
. rethod of ' , ' | Shie! duRigahe internal order fill
includipg the, g‘?@ rOf%Q?{’J@ngnaémpﬁ’réﬁ. Brel ?ﬁ%éf YNG4l ? time fill

cause the first phase order processing step to occur
for a period of time prior to the occurrence of the
second phase order processing step, the nmethod further
including the step of allocating additional first
order quantity during the internal order fill tipe. 7.
TheTlmnbihdd of cleinadnwhcreintbe event nisesagy it lepstenegef 3 Rricgupdate,
| east one of a price update, a quantity update, an
a quarfitfpifs] &n @leetianigeexthinget maxket nomory bméne, an electronic exchange

el ectroni c exchange market going offline, an order

?ﬁ?es fRH@RE reqBest.The net hod of

1nmi3€$§%%§f’ fﬁ?? gga?ﬁgﬁggﬁﬁg’the stepg'of: wor ki ng a
portion of an order quantity at crossing |levels on at
| east one of the first electronic exchange and at

| east on f the re ctive . .secpnd el ectronic
e&cﬁ%’@é&‘?gé’mﬂ% 4p131\|%g‘?‘|’ Wﬁpﬁlgﬁﬁ? %e%sgg essively priced
crossing levels; and placing the working gortion? of £ th
an or deerkingm peitipniof ap oedes AEAEEY BREREsIRH (X pls on L {eaglpe of the
of the predetermned criteria. 9. The nethod of claim
first el8ctroMieeaihangenmdplt kastrmesif éie nosrectve screndylewIaic Pehangss;
to sel ected ones of the second el ectronic exchanges in
accor dgR idifty B BERARdressotlamgiecderonsing levelsj andr i a.
10. Th% ﬁn%tmﬁdodﬁ%f claim4, further including the step
of pl .agl'ag'ig He %rﬁg 'é)%ﬁmﬂs'dfyant &def @emtiaf i prfGeRsbazed on at
| ocation aﬁ& the | F [ ocation, any remaining order
I iqui.dit n _an external el ectronic exchange so that
leaStotnﬁyW&E%d%r M43 G en tradi ng begins at the
external electronic exchange.1l. The nethod of claim

4, further conprising the step of identifying an idle
| ocation

9. The method of claim 8, wherein the placing step places the working portion to

time.

selected ones of the second electronic exchanges in accordance with a second exchange

priority criteria.

10. The method of claim 4, further including the step of placing, upon an inability to
cross at the crossing location and the idle location, any remaining order liquidity on an
external electronic exchange so that the order will fill when trading begins at the external

electronic exchange.
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by determ ning that a market |acks a pending quantity

at a price level for the order. 12. The nethod of
waeb@eosiis further including the step of i ncreRSI/N{M6E13200

order quantity by an overfill risk factor criteria.

13. The nmethod of claim4, wherein the crossing

| ocation is an internal electronic exchange operated

on the first server, and the idle [ocation is one or )

N, eTiRxheho@bf abiee iy fanther enghizingehe sppodidedtifing meidle location

respective second servers. 14. The nethod of claim 4,

by detdthhif rtha%'@ rRet1dd¥e Qlfbtan(ﬁﬁ Hﬁa{rﬁl@j@@t rideNevel @brthe order.
ocatron, e met hod furt i ncl udes the step of

aIIocatlng at |east a portlon of the second order
quantity to an internal exchange. 15. The nethod of

cIa|n14 i hcl.yding the ste restri.cti

i’ weifec g o8 ol T doPUpPecas B PhoirbPlhente orde

exchange before the order can be filled on one or nore
quantityfbyt 4neovexfilb riplafactox €Hipliges, t her eby i mproving the

chances of filling the order on the internal exchange.

16. The method of claim 15, wherein upon expiration of

the pending tine, the nethod further includes the

st EpThefmeth6® vaklaah i4) Gyvlitehen alie erossing locagos tis at dgyrnakeldctronic

based on the results of the reevaluating step, placing

excha{l)%; op%ffﬂ&f ﬁleqfﬁ@t Qv BX1RE MRhtiGX EAB @R It eR@rdaDelectronic
e or der proceSS|ng 17. The method of claim

e cro nis afirst externa
excha%geégpergfedconetﬁ%ﬁegﬂegc w%ﬁ%ro gggg&%ﬁ the first server, and
the idle location is one or nore second external
el ectroni ¢ exchanges operated on the respective second
servers. 18. The nethod of claim4, further includj .
Uhs Shopsctoid of eledh i Niersin Wit BTG GsGRERISE PR fdlglocation
for the routing strategy, wherein at |east one
the mpthedeuahei ethdes itheestep qf ealbooeting af keasih@upggum ahthe second order
performng the first phase order processing step and

qumtﬁwﬁn&lﬁﬁ.}@xg{aggé_ processing step in accordance wth
the predetermned criteria of the updated stipulation
string.

15. The method of claim 4, further including the step of restricting a pending time
period of an order placed on the internal exchange before the order can be filled on one or
more of the external exchanges, thereby improving the chances of filling the order on the

internal exchange.

16. The method of claim 15, wherein upon expiration of the pending time, the
method further includes the steps of:
reevaluating the order routing strategy; and
based on the results of the reevaluating step, placing the order on one or more

external exchanges so as to optimize the order processing.
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17. The method of claim 4, 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.

18. The method of claim 4, further including the steps of:
receiving an updated stipulation string for the routing strategy, wherein at least
one predetermined criteria parameter is changed; and
performing the first phase order processing step and second phase order
processing step in accordance with the predetermined criteria of the updated stipulation

string.
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