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| ndeed, by disclosing a high price the buyer indicates an eagerness
In public securities markets market mechamcs and trading psychology create

15  barriers to efficient information dissemination and price discovery. A market participant’s
decision to reveal information about his or her true price limits represents a tradeoff
between the market impact cost of affecting price expectations and the opportunity cost of
delaying or failing to execute a trade. As used herein, the term “market participant” refers to
any person or firm with the ability to trade securities; examples of market participants

20  include broker-dealers, institutions, hedge funds, statistical arbitrage and other proprietary
trading operations, and private investors trading on electronic communication networks

(ECN).

By displaying a buyer’s true price limit to one or more prospective sellers, for
25  example, a market participant is in effect writing an option that either of the sellers may
freely elect to execute; as long as this option is open it sets a lower bound on the market
participants’ expectations of what the fair trade price should be. Even if one of the sellers
originally had a lower price expectation, this expectation is immediately changed when the
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to acquire the stock, which may reflect information that has yet to cone to
the seller's attention. 5 Broker-dealers cope with this problem by
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This human intermediation comes at a steep price, both in terms of commissions
paid and in terms of information leakage to individuals who have close relationships with
aggressive trading firms such as hedge funds. This has fueled a desire from large
institutions to find an alternate marketplace where they can post their orders themselves,

25  without discretionary intervention by a traditional broker.

Electronic markets such as NASDAQ or Electronic Communication Networks
(ECNs) are not well equipped to handle the price discovery problem for large block trades.
In its simplest form, an electronic marketplace simply displays the trading interests of the
buyers and sellers to their subscribers, which then have the ability to execute such buy and

30 sell interests. To avoid impacting the market participants’ price expectations, users of

electronic markets typically place relatively small orders at passive prices, and patiently
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Tool s are available to "slice and dice" larger orders into a | arge nunber of
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sophisticated order types use minimum quantity conditions in conjunction with hidden
discretionary prices to avoid detection by sprays of tiny orders. Since no price is displayed

25  there is no “price revelation” in the traditional sense. Yet, a block trader with a contra
interest can discover the first order’s limit, and would indeed have a fiduciary obligation to
do so, simply by repeatedly placing and canceling orders at steadily worse price levels until
the order intersects with the resident order’s limit. Thus, although price expectations are not
altered prior to the trade, a trader who places a large hidden order on an ECN to buy at

30  $30.00 should indeed expect to trade at'$30.00, even if the seller would otherwise have been

willing to accept any price down to $29.90.
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nore profitable to lurk in the shadows and take what prices others are
wlling to show, or display snmall sizes at a tine. This has led to an
evolutio BBmgmﬁ ﬂﬁrketplace wherein the 5 average tradedcgigRodasrdeal | en
steadily a ou? 00 shares while the total traded volune and average
institutional order sizes have been increasing. In this environment, there
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perceived ,adyaniaafi Rl oRbeSikiHACodeh alieadnsyst ems over traditional
mar ket pl aces, which i1s the ability to 15 instantly execute trades with no

human i nt er medi Btthis an\dronpend, thergdean sepismaed foown dlecsrpig &radpaystamulbitenge, in
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t he scal.e K1 % J , 1) 4 SioVgOrder, 20
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can strengt helqleltgzp(raicgfoqggri ating position of a party who is wlling to

as S. . . . .
express an pagigr Srve price. One such value itemis information. Related

appl i cati ons noYetldéwiihg 2Qb, a ddel eghndtuome 24the 228se A HeSiddn Bekbeivddi | ed May 31,
2001; 09/75Q0,768, filed Decenber 29, 200Q.and 09/585, 049, filed June 1, 2000
75 (i he enPHTBRE ASEEbTe e RS VAOR P TEr S 1§ BESHENES) "Show
how parisi esnseintly exegute trades @idhi idehdtriaa idtarmediswdnas @reCedde iiffbeshtidh rdkage | nt er est
information to ?hc%ﬂnguter. stem can %ai n the, reil’a%ht .tai receive Certified
Tradi ng | nt er est§ FEOTSRHT BHPT FORPEIIET Pdsrihabls agrBonirally erepledt &Y i n

tradi ng w tafgrtIBRBLimItPrize BHANSubINEbdNSEieRitdd dt YucBfan 'hgl%’f@srsﬁ/ic@ﬂcé Wigendkg ow of

information fl ow when a trader places an aggressively-priced order in a
tradi ng sySPRRWaskiagovilligg e be prasessive 8x%§ls not shown to third parties, but

instead hel ps thgy Eh%Q@fﬂe@Ekﬁ@fi\%ﬂ&ftwdfiﬁ%WBhasfﬁl&%Brm sBgL blags W th more
passive offers 4- 1NY/1751195.! WO 2005/086785 PCT/ US2U005/ 007463 Sumrary

The sysi0emvdthogtiesingrthe pasteiviephrdvantasn obrlequepigereedisgectionstand withaut g known
aut omat ed  mediation of a third party, one must identify value items that can strengthen the negotiating
position of a party who is willing to express an aggressive price. One such value item is
information. Related applications no. 10/603,100, filed June 24, 2003; 09/870,845, filed
May 31, 2001; 09/750,768, filed December 29, 2000 and 09/585,049, filed June 1, 2000
25  (the entire contents of each are incorporated herein by reference) show how parties willing
to confidentially disclose Certified Trading Interest information to a computer system can
gain the right to receive Certified Trading Interest information from other parties who are
interested in trading with them. This opens the possibility of reversing the arrow of
information flow when a trader places an aggressively-priced order in a trading system: the
30  aggressive price is not shown to third parties, but instead helps the trader attract information

from third parties with more passive offers
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tradi ng systens by enabling market participants to place aggressively-priced
orders into an electronic matching book w thout disclosing such limt price
to a cont R babresOT falling 5 victimto strategies thalgc{/p%b%oc)&taect such
alimt price, And to receive i mediate executions when Fate Ing orders are
found, priced as close to a published reference price such as the National
Mar ket midpoint (or other reference $pmma)y as the two orders' limits wll
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Nat i onal Mavrakedtal Maskpahidpoifito(br @lidyatfereaéecprizara thor tiwoeyderdinichia vadpemdt. mar ket
partici pan | aces . a,.passi ve cont order within a systemdi.splayed Bl ock
Price Rangjé%%e )empﬂ%‘%%r;%g’aglﬁ aé?%f%%'p%n 15Tt 0 p%ﬁ? hfcl%ﬁréoridf rSi"tﬂ?]\?vas al r eady
priced at |sesdsi’s alsctronidGischiigbebly wamodthiesciNgihg thealde ad prdde ofilepedento ther ot her
reference price), or after.a delay of . (5 seconds, say) .if it was priced
nore passi \P@‘ﬂi?; Zzpléf‘ﬁe'f'%‘ém’?ﬁdé?bﬁcﬁxﬁ‘f‘}%%aﬂaﬁéﬂm%@?‘ﬁ% ‘éoé’frégr‘%é#df‘ tk?d’o%fﬁnﬁ&ai mto
det ect the if pit® tindePkibrity! dt @ riedf wilich sl diosgtoqkciedtiony Markerasigbaiy (yr ethsrcel i ng
and replacing a contra order at increasi,n.gl)y aggressive prices are not

appl i cabl e IAEHEPES) 2o the SIMHER FEMRS WEMSFRG S QUi yaterdP 18%e¥ut i ng bl ock

trades in aAchw@sRMBOINeMiddRto intluéd kte ParBipatPidpldce orBEKREHM R6Qity;such as a
financial security, conprisin the steps of: electronically calculating or

recei ving d*reriEanCONIRARESENY natfiration whst ar Qrdesris Bricsq af I53%Pbl e item such

as the gv era??’@ssﬂr@lyta_@@lel@ﬁﬁ&naﬂﬁlﬁh&'ﬁ fHRine for bdeiebereBEp$@), land BBeohNgi bl e item
el ectronically storing the reference price; electronicall él di spl ayi ng t he

ce
reference pRAJEEParicpaphpleqes p pastiys ComracEqy Bifhia SystemetisiayphBlackPBemat i on from
a first pant,g g : |, nf t iR ing a bl ock
order to bt%?h%ér’ gzgf“ feg%éﬁdg Oﬁ}gé})@%e?ﬂ?? %%ma g(n?td\!wgea?}é@rplggl&céatll %/Hgt oring the

i nf or mat i orggrwivelyhethe Nagonapfatkiet mpdpaint {on othar refesance prided, araftertsidelyy 80 book. | f
t he order i ] t revi I t i.f.hin the

el oot roni ¢ © P RISVt bicls SREhRelplhty BEHLR, & GREREBII

conpri s¥#s evsbim trgdetect thethee bivhit fprine oftastanging osleamdsugcrasively yareelingidpdt es of t he

200/ 086 78S PRSI Bt e ERing Za R OBRel AeBhmaltark, g i hi n e
range al | owed b pod¢rtedemiiedisent zochpriegs @ miathng fortrexecuting block trades in a
fungible item that is traded on a public marketplace, such as a financial security, comprising
the steps of: electronically calculating or receiving a reference price for a small quantity of a
25  fungible item, such as the average of the best dealer quotes to buy and sell the fungible
item; electronically storing the reference price; electronically displaying the reference price
to participants; electronically receiving information from a first participant over the
network, the information including a block order to buy or sell the fungible item; and
electronically storing the information from the first participant in an electronic matching
30  book. If the order can be matched with other orders previously entered within the electronic
matching book ranked in price time priority, the method comprises executing a trade within
the price and quantity attributes of the matched orders with a price that is as close to the
-5-
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executed trade to the users and to clearing and regulatory entities. If an
order is unmatched and the first order is priced nore passively than the

reference%{%@gg&g% there exist resident contra orders Eéﬂﬁbf’bo%’(ﬁ? d nmar ket
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regul atory entities. 15 Advantageous]y, trades are executed in a manner that
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reference price plus 1 cent; in this case only the aggressive order receives

price i npribvesesrand tq dearing ansirpguwhateryrentiaes. pl aced at the reference price and

t he sel k< order . t i ) rade can be
execut e 5 but the ﬁri}%re&r?s ég%%eggggx%?%&zn%g':k%&%&% B%éflﬁl%é?‘}laglﬁﬁ“ i nce the
rel ease of trddes whofeotenthe most aggresive toodea, as deteminagidiyl cdmpaniwe t¢ the réfenente

partici pant ck, n riJ.cipan in. fac rto
trade coul %g' ff?)gHStag%p{%?-f %éﬁ%@%?g%@gﬁésf%tog%ag’r‘%uﬁ\é%é Bg&ﬁﬁ%éfe?%g‘?y to
achi eve hi spree afrba secondgditicipantiplases dnvarderhhy sqbll 2anehte Gelbvahoreteenceptite, the
aggressive |imt. t he r _hand, i.f .such.a second participant. was, in
Fat v 1 1 PR R kG ARE B0 plife R Pre B RRRCP REpRBV IR " S0 | hen
t he CONIRA RER&SENWItHO3-cént agpiréscitn, SEthe &8y ardeons 3rdants abvevetiod refebance butitiel ng t he

first partigipant tQ consider a norge aggressjive pric I n bot ases, the
aggr ess| ve FILQHEF VPPIAL ! S ARE LFdP T3P rite: e FesFrQaLRe SSRISA BR i n t he
CONTRA PRESEfNfenb®pride iphidtlicent; initils sR@bply thetghrelNiWelof&el 1&2ives p2e2005/ 086785

PCT/ US2005/ 007463 )
improvement. If the buy order was placed at the reference price and the sell order was

placed 1 cent above the reference price, no trade can be executed but the buyer receives a
25 CONTRA PRESENT notification. Since the release of this information prior to a trade
could cause the first participant to pull back, a second participant who was in fact eager to
trade could be left empty-handed. Such a trader would be most likely to achieve his or her
trading objectives by placing the order with an aggressive limit. On the other hand, if such a
second participant was, in fact, willing to wait for an opportunity to trade at a better price,
30  then the CONTRA PRESENT notification serves a constructive role by inviting the first
participant to consider a more aggressive price. In both cases, the aggressive trader is the

beneficiary of the information contained in the CONTRA PRESENT notification, in sharp

-6-
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contrast with electronic nmarkets where an aggressive trader |eaks
information to others in advance of a trade, often resulting in adverse

mar ket iw wfill rates. Due to this reversal_p&TlhgﬁO;/ LQf;mat i on
e or

flow, th SENT notification creates an incentive ra(fers to
express their true trading preferences, leading to greater liquidity and
nore 5 ef fi@hesst with ele@rodicsaapkety wherefan aggressivedtadedmdio dinfremdtios ¢hpthé¢rs s t he

additional steps of._ electroni.call i ri Range (BPR);
el ect roni calT§reEe f(;artlmr(ljg’ cﬁeg rﬁ@k"%lﬁl aéveésf)é?}épu g%bf{r}g%@a@%gﬁ#@gﬁu%&t :

el ect r oni cakVeysasefithk infpralatica flon the CONTRANRRIBFPERN @mndtificafienr emaes princstive

i nformation,over a conmmupi cation. network such.as the |nternet:

i 5ol ayi ng. PhENa SRS e tut Gy Seitd SRy Rn et Fasifith 22

I nterface. cfhidembtierdig@besrgnbodi ment preferably maintains the BPR fixed for
up to a definit ceptions when

period of time, such as 60.seconds, wth .
the reference p%“@gte@ﬁtﬁﬁﬁlggé@fﬂtﬁ?ﬁ’ﬁ’rifcsttﬁ? %cﬁ&honégﬁ?ﬁsé’f'e%%??fﬁﬁ(yt 0 the system
and the ref@l®nagg pBiocePiiteTdnfe (BPRY pidatrenitallgRiokiAg GisHPR ol Ncdopuseral t er nat e
enbodi ment, | addition to.the ste ment i.oned ve, fhe system of the
present i nvréﬁ‘{;%r’i“" 1“&5?(‘]’8%“&‘:& Iy V“‘i‘%gif’&‘i“a}’@gﬁéﬁel?@? %ﬁ%eéenf? %%th partici pant
pl aces an Oifighatiol dterdQ@mnit@icatiRneiiorM subh ANte LiddthétPandighelyifpUhé @i doy i n t he

systembut is priced at |east as aggressively as the BPR, i.e., if it is a
buy ordéd aRlushty 2busees thivuetnt Gurhiglsrr Inferfase. ddtiejaligmate emBedigientise 5P he Bl ock

O fer, wherghibtalnBhe Bﬁm&d%rqlp@dwd&h@&;kepgﬁ befimb OnR 4 deMRE, waid upper

extremties of the BPR, respectively, hat there is an active interest to
trade the f&aeptigNEvhandhs ipfepamrepricn ehaggasjabuptl ¥ (hsouamevenis exieraal Jpthgsyithat e

embodi ment  flaendefelehbCatick AteifidBldaRd EMBERERSYS IPhRSRHhatt SrbERmeAMy 1 the
contra's order is priced at | east as aggreéessively as the BPR and is

renoved if @iditiea fo the stepsameniipnedebrvesthe synam of dhecpresgbisiaeentipe eleesrnically pr esent
conditi I Sy A éfﬂ'éi'p £ i i V. t he BPR,
ei t her ? r oﬁ’é‘ﬁ%%é@gﬁ HIHSE ﬁe o gb@%ﬂ%@“ﬁ%&?&@({;&m ?gﬁ?cg\r@{hoarn S' Egr?ﬁ orders
may be peggeder comentlliimibg kystenchaisgecidmt tehw aBPEressivelyfas 2B aehdntiakt er nat e
enbodi nent f un% i_gl)tncgr od nt

s _desgri in_either. of, the,t i e
descri bed alf)ugvoe Dt ggod'lctleongﬁkl%g’ mase‘ﬁ'or&rfa ﬁ%’ibeilov’f the\sﬁ?mk T thrmtlﬁqc

y 'requires I'r partitl pant who has
ent ered an BlodeBidtzh@Black Offesinw theilower eddatppanextiemitiee of Bit &PR) espqativade nMust

wait for an ounced . m. ni a nt. of . tjnme, .su as. 5 seconds,. prior to

bei ng al | omﬁg%wﬁ ° 1 AP PYULE! Q?‘fg;{go]rtﬁ"g? %Cﬁ%ﬁled{%ﬁé‘ﬁggg"r%lz’&w SEPY g“etblsl nthis

al ternak® esleadicrRibbdim@ntIRCificqtian thatd @amd is\ieseirly sedlotlgviahdbemmranot i fi ed of

t he presence of a gtgssii ve contra wthi he system can.ihen elect to cancel
A the BPR T B R T

or re-price”Hds yic B3 a5,RB TN AL £ 2P [9R9VE er Ob S EP OB Fer . - 7-
1- NY/ 17511 9Rat'haV¥2ad42d DBt B Drdeéal td43L10R B/s0PE4Behtly found to be priced more

passively than the BPR, either through changes in the reference price to which one or both
orders may be pegged, or through a change in the BPR itself.

25 Another alternate embodiment functions as described in either of the two
embodiments described above but additionally requires that a first participant who has
entered an order that is passive in relation to the reference price must wait for an announced
minimum amount of time, such as 5 seconds, prior to being allowed to replace the order
with a more aggressive price. In this alternate embodiment, a second participant who may

30  have been notified of the presence of a passive contra within the system can then elect to

cancel or re-price the order to execute the first participant’s counter-offer.
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A schematic view of a preferred conputer system enbodi nent of the present
invention is givenin FIG 1. The system preferably conprises a trade

facili taé&&go@@%ﬁgn 100. Said trade facilitation syst e%*ﬁ%ﬁ&ﬂ%mﬁﬂ@i‘ec" ed to

particip gh a comuni cation network 80 5 such as the Internet, and
a financial information exchange network such as a FI X Network 90. System

100 recei ves ”%{L%%amglgfg?egy éfgl;gﬁgﬁe%mhmg%mﬁ QARG HaRdisHkseat net work 70.

Partici pants access roug raphic user I1nterface (GQU) 20
instal |l ed averiacks gipait FIG. pant' s workstation. Orders are routed to an

Execut i on Eng! 30, MELEDL NG OLASLS rodliBufASet Bl RPLGARY vhon T ecel ved

by said Executi eterre odl men conprises a Net Server
subsyst em fatiitatios patesi 100 é& dontiectzd mnmeticipants yhrdugheamimminietion &Wwork80 Fi nanci al

I nf or mati on change (FI X) .Server .120.to_provi de connecti i ack-office
syst ems”an BUCET"(’? bR “q‘ﬁfPet(ﬁ'ean ﬁéﬂﬁ%@ﬁ%‘i‘%@"&% 3N gealﬁegwg% ng%dgesra\%l\ggmég\g?&s ubsyst em
130 respopgi Hsenf 100 rcBpbanmRétidag fohe verdbe 60 thaoegh thgvéndgl’ cnadvkorkiie. syst em as
descri bed herein. Facilitator nodul e 140 cre%e{s\é@z&n&t hO‘P ev(glnts

i nt ended t BargpHks aeptse the systeghitiroy gib prapiueyser i g riag {PRae AFAE t r ade

faci l'itati gaigyskeWPohl@de eRert hd edutddfto il ExebltfdrBn e 50 Ma®hH@losddr) a
transacti onal database 150. The system determ nes the price g%gresm on of

orders in aedmgrasmaticdy #hewiees ey s FresutiqpEnsiag 4 RefagedicBRati8lst Bi d
and O f,gr Qaeﬂlé}%ggidyarsw@mﬁbmmw Res sgmetf&@onxecaoitmaéamnegt &erwer 160. In

an al t ernat ment the 'system a measures price aggression wth
respect toFmaiiia&komraioreERhampe (FIh Serteril20 totpeovidé sonnedsivpy telhcROffise Anal yti cs

Server 160, the Rk Ll?eﬁf cggergfgaggge he sgaé}mbﬁld(aﬂbrgglrﬁapaaggﬁu\gytsﬁgﬁg the BPR, or

(b) aggre%Sl ve, nmean ricéis elther w R or nore
aggr essi ve rdspamnibiefer impRRentitgehdocda htndiing Bpigiofi ehexYsiemee desesbartdeis t hr ough

t he Comruni.cat.ions twark 80. .and.el ectronically stores .th i

transacti ohgcll ,Itatf’%ﬂf){‘\lﬁ? igll%éfeﬁgf méoarpg%%lsegerttst lﬁgn%oc{oﬁ?%%%‘f ! negrpst arr“g%rp%err{a gé%sexec utions
back t ast heovardgleadeaTheltiati@fatititatiSysjstein 100 Recpitedcki diitlse SavEofliglovderkin al n an 25
al ternat e enbodj nent ecution Engi ne 50 can be hosted locally as an

, the
addi ti onal T2Rs3sH9BH &AtbARE Hﬁl'zﬁhec fyatem\feteMnep oy Prisg PEREI SRR §7458da gr aphi ¢ user

interface Zfnpis@tbarefre@psicd, Bich ab e NalSaeest WiE hd Gd:thiBpdftiprics, execut ed,
the results are reported for processing to their sponsoring broker 95 and

to their owhichiiygpmpuied Hepn Aeahyise Server 160 de emadteroanmymualingit thy sysiem glsx
i ch meand Pt PReSRe Rl MLELEN T Mot FRNSFERe i M ERRRaSRRRS “For
exanpl €0 i by AhelyticaiSgeeBl60tthe Glicemf kit grdenger ge (A0 oB0Brssi heeth@lUthe BFRy ora(b) ows
orders t hataggafgs?ivé mnéﬂ}li% leatethg If)l'iC]éQSO dit%grc{vi&ri}latﬂg ﬁPRToQ%locr)erz ggegrrésssivé glal;ll' _th@w 1751195. 1
BPR. The Execution Engine 50 receives orders through the Communications Network 80
and electronically stores them in a transactional, fault tolerant database (the Book 51); it
reports executions back to the trade facilitation system 100 over this same network. In an
25  alternate embodiment, the Execution Engine 50 can be hosted locally as an additional
component within the system 100.
Participants use a graphic user interface 20 to enter orders into the system. When
said order is executed, the results are reported for processing to their sponsoring broker 95
and to their own firm’s Order Management Systems (OMS) 10 using the FIX protocol.
30 All orders are preferably required to be “Large Block Orders” which means their
size must be a multiple of a large block quantity. For example, if the Large Block Quantity

were 100,000 the GUI only allows orders that are a multiple of 100,000 shares. The orders
-8-
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WO 2005/ 086785 PCTI US2005/ 007463 can be Limt or better, or pegged to a
mar ket 1 ndicator such as the m dpoint between the best bid and offer on the
National Market. All validated bl ock orders are inmedi akﬁjr%é&%@ﬂ 3to the
Execut i ofVEAYSMABO78Y, where they are stored in the Book 5I. In an al% ernate
enbodi ment, orders of any size are accepted. 5 A preferred enbodi nent
processes orders on a first co finst. ed basis. .ln. ternate
embodi ment S27he AR 8% PeRPT 8 ogEP ?\agléﬂcl% {lfl‘%g%%/r s?%hcaesn clI?leClpltB bn? ?tygédletﬁés to place
aggr essi vebyst kil agksited bl e Natibing Mayket. dith vakidatdibvtoek oalarsaare immedittelymoysed i od

during which rders are received and queu i bei onsi dered for
mat chi ng, f"()q“f]g‘fﬁé‘ﬂfloﬂﬁﬁmelsﬁa € gﬂq?'ealr? %%e Gﬁ?cn%\éo&lﬁgg%‘ %‘r%{é%sa%are pl aced into
t he Execut ielgﬂodﬁﬂﬁit,rb@deﬁ)ofiaﬁ{ﬁﬁd.zﬁeadcépfm. 10 priority, placing the buy orders

first and subsequentI%/ sell orders, and executin f,hem as, des]éri bed above
when a Ratch i s BEfeEEE EROHMEH QECCSSTHOFAF™ G I ¢ gt seryed R&5S 0 nay

announce aGedd tioBieRe hinRd %t QEatihP attadaiHoRS iWkAtlve 26t 1RXREUD pRBe Per i od
occupying the last second of each 15-minute interval. In this enmbodinent,

t he syst emaggreseivelnpaeedisederie bin SYSEEEUROYNSES B icpaiabes P arer ¥ Bgiiftper i ods

t hr oughout i R Gl eink RoRE A3 Gin £ 5 R b

51 50: 00-5: A Bt HeasBmmE R AUt Rk REENTI G BT 50 dnables a

t rader who tiadisg peniofl dergngesttich evders ardplagedantp thedixedutiorkn gime 80 ¢i prisq timgecurity to

ngr gg nf’fbt E)T)relgr?t?,??ga{ci{?téx}léeﬁbugié e?sI firs Samg 'su%?eéﬁ%lglg gci:r%fd"orgcrb,% %Qec%ﬁﬁ %/t%]::mtape mai n

er entr utomati ca popul ate the
fields of tdeRrisyddBsveesten W nthtchliO@ktected oA cier chap For wtakdp1b,ithe Oistelanay
pre-configured preferences. The trader will edit these fields as, 20 needed

and press &YBUPESACUTRAeR PerigdhRf 1o -minyes,Vilian exprutiof pREfod qeFuny! Bstent er ed

order mat cResndsreadl 15MnateRfitt@4l. ABIK crabddandns khe(shftem AB8maledBEtweén 1N the same
security, on the opposite side, and with ice that equals or betters a

. ; A I a pri !
standi ng BeRYRuBHefEperiods 4 tizging H?rloéﬁthEWéli'%é&SGHYafﬁf GramPEArity ranks contra

orders jsn REdueRlatibBeriold 8:90:04-5:4256} sepsesstt 28 olopadasobeicween the inconing
order and standing order(s) until either 25 the former or the latter is

(are) conpl et el ThefGUT 2enatiles a trademyyhodhas g4 intgrast in freding mlarge bipck ing gived  or der s
that is cl . , r i C tronically
et S 3R B8 R o BUGT IR FRGRPESR Ml RS 50 o3
servi ce f orritgre anoméeokntchedialdg artdepematicatly pepuldeeths fiddsof ihagrder etkerdidog| ear i ng

firm 30. .N%gcedé)fc the, execut ieqn0 I.S 2also sent 10 he gr ti Co HS grasi nterface
20 to noti fYEHEF a(kllelh Sf "EREE rnga‘é. f’ferc?ﬂcef'ﬁ%‘e gf"# rW‘%aeﬁghqcﬁeéﬁg 1% no 30
mat chi My omeeied ard prdse a baado, mdrked “SebnioTtd lacerteer@iiers stored in the book as a
or dor's‘Sponsor o By PG BEPE SR BPRarere P AT ER UG REY CREBs ar o &l so
reported tgnihbeanfeReAsey, oh theldppdeRE side, BROKtIOS frice ehat eq@als or betters a standing
book order), the Execution Engine 50 automatically ranks contra orders in price time
priority and executes trades between the incoming order and standing order(s) until either
25  the former or the latter is (are) completely filled, at the price within the limits of the two
orders that is closest to the system’s current reference price, and electronically reports the
trade to the Automated Confirmation and Transaction (ACT) 40 service for the consolidated
tape, and to the sponsoring broker’s clearing firm 30. Notice of the execution is also sent to
the graphic user interface 20 to notify the trader of the trade. If on the other hand there is no
* 30  matching order in the book, the new order remains stored in the book as a standing order. In
a preferred embodiment clients can elect to have their orders sponsored by a third party

broker, in which case the trades are also reported to the sponsoring broker’s back-office
-0.
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| - NY/ 1751195. 1 WD 2005/ 086785 PCT/ US2005/ 007463 systenms 95 via FIX. In a
preferred enmbodinent, a participant who enters a passive order (as conpared
to the current reference price) is permtted to increasgcti820850b6 863

aggr essi OY0 0SP$IBS order only after a mini mum del ay (o? 5 seconds, say). In
an alternate enbodl ment the user may repI ace the order imediately but the
repl aced order {,%Isce el | for onI he.shesi fied

m ni mum déysS§Ps 4 beordlrﬁ%t é o Prene ent%{s%% d%‘? gorarg

i neligibl Qoxfnp{remttlﬁﬂtiuﬁgntdhﬂcteﬂ@ ;mcs)yspeamttpnutolmcsdsaedthacpucmgmssi@n opéati od, and

are | oaded int he Executi ggr essi on
and time, °4% 8’?3’ ta{tueé AR PR fl‘%ﬁ' (gl? gseﬁ?{ld%té%?'zgﬁ gll?egha?e een?tfog C'F nﬁeflde:s%laanot her
enbodi mentydyrasiae theBider RhAeMately BeY tse @placetiottief ill Yereligiel far manyingiony, and

system operat ors nonitor whether specific users eng%%eg L: the 10 practice of
"feel iy cderthe wepifiedhminipiadstey. |ip ¥t prothes pltprmaferembodmelAlLPIdERAIG account s) .

In order t0.)] {B?eri%%gtcltu ?dlﬁﬂ]ﬁe&lsyﬂaﬁ’guﬂﬁghcﬁ 'ééwﬁlﬁlzau&hﬁbrﬁ)}d%Q@r@lo@leﬂeﬂito Manager
130 is conn cte to a facilitator nodul e 140, which autonatically takes
acti on whehe BrepetignyEngian 6@ freeides of g, Gb@%ﬁé?tslof‘lah‘%imée recthe 54RIr3tien 8t ored in

t he book 5 [bthet emdlmeﬁt%eémq hosireahd mdgep entry of a
buy (sell )&o?%ﬂlﬁgﬁgg%oggllnq{e?atgﬁ notifies strandl gg sell 15 (buy) orders
that are puriceserd atting, abxb$ystum(aperators raddoeyhethqespeeifie peerrcemepes i@éhe hat a contra
or der as_b ” CEINF cation. In an
alter na Praﬁgg%te?cef ght glg%g gérﬁgﬂ“&?s eré cgfég Fﬁgﬁg%fg%égg&hé’de to an incom ng
order are eli gHrbblelertt(»lncfeegnehe/mcchhmﬂd ofitrauiey, ittfeisgatrn's Drddr Maamagat 138inat e

enbodi nment, onI orders that, are rea onabl ed are sub
facilitatiGRocoEdf %%18“6’51‘ ré‘mﬁlﬂ%&go’“ghéémf)ﬂ?“@? l%“rtg‘c‘il%{%‘be “ﬁ% (the Bl ock
Pri ce Rangéjerddsordet @sahbefindymittiebubivatoyddiic the edkvaras hefnding opestied on t he
graphic user_interfaces 20 of traders wth an update every 60 se]itfonds

this alterMeEEeEEIOEIMEHEPIHIIY 987 \"tyt(%?pb?rd?ﬂfbc faﬁ%‘l‘?é?re{‘tofé % firnsinget on event s

that w4l (%ﬁ'ﬁ%%ﬁ'e?ﬂﬁat%eﬁﬁfc@d 4tQr %&ﬁ(at era@@\fcgthle %f&r@&c%ﬁ@@thﬁ@&é@dtﬂa)brdcrw t hout
| eaki ng the grlce or side of the order hi s "enbodi mrent, there are two

possi bl e alt#s besa epterpiabnineans pieCONERA PREPIINT I_IQIGICP%OH bednjafigratit o acti on,
dependi ng & & s dat abase
150, i ratbeliEnt B Endile deids B ekl Sac BTl ik 88 TURIEELS . Tt o
the state nbéet\teh;ech &ymtlemons such t hat there are no reasonabl y priced contra
orders within LB odlmeto S5 éas't tar e|\6er§d toda c"C{les t hat
subscribe to t ?u {%P Ylngrhﬁ ?)rr BHEEPEC 45t y|nthe
synbol 2($ubfjaentat1@f afréaeonlaﬁl\aﬁpylcdaﬂﬁgerfadradﬂngBirge(bldck:t@l&e Blyﬂbhica/Mga)l iseady in an
d?gtp: :,;5 az% at efed Ey lhe Anaﬁlpcs §erve1mlé(} ang%)osted ont rg? prflticcusgrsir?t[erfgtge:tsgbfo?ce 20 wi Il
traders with an update every 60 seconds. In this alternate embodiment the facilitator 140

generates information events that will encourage others to enter orders in the same security,
without leaking the price or side of the order.

25 In this embodiment, there are two possible action flows when the facilitator 140 is
called into action, depending on the state of the orders as known within the system’s
database 150.

In the first case, when a newly entered order does not find a match, the state of the
system is such that there are no reasonably priced contra orders within the system. A

30 message is delivered to all parties that subscribe to this security, indicating the presence of

activity in the symbol subject of the newly entered order (if the symbol was already in an

“active” state, this step is omitted). The graphic user interface 20 will display active
-10 -
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-10- 1-NY/1751195.1 WO 2005/ 086785 PCT/ US2005/ 007463 synbols in an
or ange-col ored box 215 above the order entry dialog 205, as illustrated in

FIG 2. The system preferably enables a second partici pgpyuébRsafass an
active sM&?(’%ﬁ’ﬁﬁs has an interest in trading a |arge b?gck in tﬁ)igs security

to bring up an order entry dialog by «clicking on the synbol, The system

preferably l. ] I 6 €l r:ent ol . 205 in
accordance SW% 1? hrg §r§1§%éocn°g$}g%gr°€( ?(lzlgl S”é’?]% t'hg G%rc Iggn%g rq *al? UZF(%’dalé [51(rijdeS ?[ Let?(%rrl% es. The
second par Fi@i2pEet systemapedferlgy waables & $eeoridrpamticipdnevhiolseds an laetiveysppbstl aind " act i ve"

Therefore, .he .will .u rstan - I . i nt ered
t hat causeaastaﬂén ‘K&SIL ¥ C%%?B%_gg bfrcl)glté‘1 |tnft I?S(':{a(:"ltc llyrgt%to%ﬂgéplﬂgg ng(rj&\{ﬂg%gﬁ{gﬁf this

first orderlickirg oprhecsyehbol. The systeineraBPiRly dopkiateg all el Vialds afthe ofdet dnfryg

i nformation,  t secon artjcipant, mght elect to sybm.t a lkmt buy (sell)
10 orde apla{qggsﬁf“oa@ﬁorg?rggwtkﬁﬁeg%ﬁ?n%ag%fpafl 5 r?f%‘ﬁlnﬁ@”réagtpfege & 'lrﬁ‘lhe first
order was @sohdarte@sint B astirgevithanckno®ledged thdt teR@Mbol ligtaative eTrerefed, Bebodi ment ,
once a synbol has beconme_active it wil LY stay so for at I?@t Y@%chonds (or
ot her pr ed@tlbrifesitnd Hier ¢ i) ordermas BRRAsHCT e B3 Atsrd ot Caoi R ar

revi eved i Ro@RalidHYE bk Bl {da tRPRisURM dtdesw aicE AR E the BHRY Thifing ai d
notification has been outstanding for nore than 60 seconds _and there are no

mor e r easondyinipegefthis infermatiens theseqopd pagticipaghmighy elest torsabmit ¢ LigWaMyY (F2 Wi n t he

systempt tRe: L1k RreBPR M BER Eenskl a #ieat heFiRRbRer WARAM IR sidbe ACTI VE
SYMBOL notifications are updated in real time to reflect whether or not

there is aankasdheshylnpmirderedsmbedimeittdmrna symbobRas beapmmgtact veiswilisiay, S0 n
anot her _aldyet 1k By QBRI GRMer pie i fithel badaf; reloBth £ALOLyridREn iy HirP] ays the
Pders tha 'y “op ?1

nunber of reasonably “priced o are current open wthin the
syst em 20 ateretitweedse camjehctiors @ith BRR ppafes aral rereaed nallylifjsajsiriotiéicktionhtsr a or der
ui ive enough
S.

resident in the Book 51,  but i s contra order not a e

o et ¢ heeA g e R mt Bhn i P Rt Femp Rt B f U 33R'S Cace

t he faclsl i timthidrsymbsl theenty@pwvi Wikhis e clysamGONERAe oPRESRNpdniatih b gdetriae to t he
resident contrg orders {ha |ify as being priced at, | east as

aggr essi velegﬁ’%t mfﬁetﬁﬁéfﬁé}ﬁ% S?ﬁ&é)rle%egcaﬁ)‘?‘?s@é‘? quf‘te‘émchﬂt“Fné?.tBFeé]éft does not
presently Rp@hetddindt tBete §f'd eRbhBIyPkeddR@S wiRindke '\s#stlaﬁta?ﬂh_isttln'ﬁif?h{jéﬁ_@thEQ changes
in the reference price, then the CONTRA PRESENT notification is sent at the

| ater ti me aligresic erodimendiin pésditiando the colonthrr@UEdpays theanumbeni RS PRESENT
notificati %Hce?it s thit a@é‘gu%n%hmﬁ an% S%Stgh%l order renmains reasonably
odi nent, the 5

priced. In“an alternate e re 1s no condition relative to the
ref erer®e pri celnghelsecentycass thadiinaregsonmpblyprioedientrs dreer medensinttheBeakagbnabl e

The-ar aphi CCuSRebTREal n s g SRl B B e i QBRI R8T cat | on by
hi ghl i ght i mgwlyleetesdwbdek. Ih thiscaye the dastliczodrooddle hoX w2 Pand b QONTR Y
PRESENT notification to the resident contra orders that qualify as being priced at least as
aggressively as the current reference price. If a contra order does not presently meet this
25  criteria but does so at a later time due to changes in the reference price, then the CONTR.A
PRESENT notification is sent at the later time when the condition is met. Once sent, the
CONTRA PRESENT notification stays in effect as long as the order remains reasonably
priced. In an alternate embodiment, there is no condition relative to the reference price and
any standing contra order that meets the reasonable price condition is eligible to receive the
30 CONTRA PRESENT notification. The graphic user interface 20 displays the CONTRA
PRESENT notification by highlighting the symbol in a yellow-colored box 225 above the

order entry dialog 205, as shown in FIG. 2. The first participant, who caused the symbol to
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order entry dialog 205, as shown in FIG 2. The first participant, who
caused the synbol to -11 I-NY/1751195.1 WD 2005/ 086785 PCT/ US2005/ 007463

be acti vewowobdiosstssr ef ore see that there is now a contr 2qIVeseis00746Be syst em
preferably enables said first participant to re-price the order at an
aggressive price and replace the order so as to execute the second

parti ci parhts thivgrvdBrtherdqureacepha&tkererienbvemmarmment Tae sy;ssatreprefeahlyonnt ically

pr oposes ive.en t he def ault engourage a 5
st rat egy t 92911 1S %%‘Tl?an?tr? r%lp??eq%eorgeﬁaﬁ af’f’%%fgsiswc?gﬁc? %ed i Q}k Y0 accept
the pr oposeds tpbxa&&telthembéondpﬁrhﬂl'pdit’ﬁyrdbﬂ]dn(alptkéérrqalaihﬁmﬂinmmhasystbe‘m red. In an
al ternate enbodi pent the system en ure an agresswe

or der typé‘mf“SatbcéHeP‘i‘?P?sgﬁth? %gggtﬁgv%%& tﬁo‘?#ﬁ ﬁ%t?‘ﬁlg?faglgprécqufirhﬁo}"@%r%bl e nunber
of centss (wdtedyrtidt wilDfRsult i @tiREd; dheftfadsnch hehe liclentacdpt the padpoddd pKed limiM dpoi nt
price, and this aggressive order tng is then the one that is %roposed as

the def aulof M@y the B‘F%%E@F?&?teé? asge npRerapremRedimentdhs 8™ PRI pref erred

enbodi ment, i cHisiSfurd &5 a gﬂeés%%sh&gp&enfermﬁi%d%@?erbe&%ftwém Gause the system
to attenpt to execute t contra's order by nmeans of clicking on the yellow

box with mélgssahb@pmam@ft:w&{or)ﬁr@gsrisml@;raoféifrngll the parrenpiNatidnalddirket for thi s
pur pose. LAk AN t rader
select a nemﬁ]r}tl?)%[égand pr gé[@ gﬁfté {[%é] frrsaty%:té b%te% te{ggl%pgsfg? Lsﬁéﬁ%&f%ﬁt t he

traderl® wiit meﬁﬁcesﬁamﬂ]N’i@l:bPRlE&?W adtgiea tibreiln apnefamdagngoda'ssiltolm usemisl t here are
still stan s .af on th econd, articipant's
order is t en fogﬁr}%’il aflor e tWIﬁ fh:é %St%rtnqo atqeéﬁgpért%%xscl 3th a{)cﬁéerref erence
price the byeemmfpbdldngmnm&r}tellwlbbx witetnd dymbulrmdb!&nq)lresghghenglebhteaarn t hat
there ar

st anding contra orders wt 1nt stem preferably
di spl ays WF@SI?%F}B?WH?(?SBH“ B@alm%m&f’ r]'1 dﬁ%ﬁﬁﬁrﬁcﬁggg"éﬁ% 8 previously
for the fisged: aﬂ@xflfph@d dnd ptess Ahfkon aﬁrks&mepﬂ%on& rda¢é bi td ﬁﬂi&s wigy elect to
increase his or her price aggression tq close a trade. anot her

enbodi Fenttaadies Seew rrisefaitnrics paerssien. ard dierg ye s s}ar}d@tﬁw%or%s Bféer 30

" r easonablgyond ir@Rdecdn® pSIHé’lbénft’X mfd@xlr is fh%@netbl\/rldrlg bk Bﬁce@%ﬂ%ﬁ% ab’
notification after 30 seconds (o predeterm ned period). In both cases, the

30- second aﬁ@hagfer@n@@amtag&egorai R?ét,ecmm widk thercin sum e ehigibimtaleamitnt te t o probe
t he systerpr s%nﬁilln ers SRR gxgrfthgg’ﬂ& AP hdk e%gr%?e?mé] f@el%ia)ISthL ater 25 pul |

back; resi dent o secon s to deci to take the counter
of fer or ir;fqdlnatlbraby(meann obmyrtlherbonas desereibed wnbovahlmbn thetfins rpemr:@arnmnao second
del ay 2%nd eousl| | Ve.

sg d sec n iC epants m@/ elécgp m%r%aisl dhlsfﬁ(f er rﬁ?ce tag%eessmﬁ t? close a% de. -En

notifiCation, orce urlng whi ch
or der s maynatidr eimbochmaaeﬂeesdconﬂ Ipaxﬁﬂpirﬂﬂ@br@drﬁﬁb’rﬂﬁte@um&iﬁbbdirmisbhab@l | users

i mum € BRGSO arnTS B CONTEA PRV ap DGR AR Fepr et oy
conf i gur e predetermined period). In both cases, the 30-se cond delay discourages a second participant
from attempting to probe the system to discover whether contras are present only to later
25  pull back; resident orders have 30 seconds to decide whether to take the counter offer or
pull back. In another altermate embodiment thexe is no 30-second delay and all traders
simultaneously receive the CONTRA PRESENT notification, but there is a 5-second
minimum time in force during which orders may not be canceled. In another alternate
embodiment all users receive the CONTRA PR ESENT notification immediately and there
30  is no minimum time in force condition. In an al ternate embodiment traders may configure
the GUI 20 to automatically replace their order with an aggressive price when a CONTRA

PRESENT notification is received. In this last &mbodiment if there are multiple orders
-12-
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the GU 20 to automatically replace their order with an aggressive price
when a CONTRA PRESENT notification is received. In this |ast enbodinent if
t her e ar ewiulobds/gBemssor ders -12- L-NY/ 1751195.1 WO 2005/ O 3€A3E82005/007463

PCTI OS2005/ 007463 w thin the systemw th automatic re-pricing instructions
and conpeting to execute the same contra order, the system executes
response orvdthirsthe systom wigh dutoreatipirs- plidirtgynstmtta:ndhnd@ompdmg% excoutpdie@amnn price
first tof|II contra ord then i.f e the sane
aggr essi ve p?t aCOégeIr s ngegl % chiur(Fé resPonse ?rdérs In pricg- tlmI; Ipx(:)l?liltty s%gginﬁa e{)s the first
order ent ercemlpetéolﬁprpreéfrmtcrﬁkﬂttﬂlu@ommglmmttamrmltmanhﬂm ordees Bive thle s#né ce Range

(BPR) seeks to deter reas bl e es f.or ng,a | arge bl ock order
Wit hin t he BEXFVEE <% EBlﬁd)é’ tmf, 8%8‘ Wmi' ﬁ%nglt(?Itlé‘:tafdrFl “??x I8PFfe stock. In
the preferred eAhpsferdigorithn & daltige th&lmﬂe RiB (BPE) Peliseedeterminewhi ch
trades have been reported to the consoli Led ta e Si ncelﬁt he |last time the

BPR was  uptfapiale PRSH figrading pitree PiP qs?fir walafge 19 sseRmdsi SeRendipeff ¢ he
current m dRojolilifoftiQtckR. Ihla{elﬁaa&edteeﬁbdﬁbﬁ @3 Gar@t fs%rasedt‘?bméaﬁe@ ext ends

up and down fromthe midpoint by an anount that is direc related to the
observed prd whick rdes havetbgensiepeited {Be pRISQlidpisd tape sippithe 1915(9&16 e D% By ns

Acronym In 5&@&1&9111%%%%9&& Acarlge Al aRiTad ks oﬁ?ﬂﬁ@ EEFEAL i %oﬁpﬁ thasdag

facility aI ow ng t Trans ctlon service real tinme conparison of trades

and f or {ar dYatignabpest bidand phfgy. This wngreexicods upand Aewn fBup teimidpgint by @8t and

Cl eari ng i third
party 1'nt orpa e Whisebdfiehobn S ot i vBRally QREARELRE ERRIR L1 O ¢ hat
Wil conneolpdztte) the system and allowit to be accessed by renote users.

Bl ockLi nk System subject of a related application which enables

Acronyms
Acronym In extenso Description
ACT Automated Confirmation and | Nasdaq facility allowing the
Transaction service real time comparison of
trades and forwarding of
clearing information to the
Depository Trust and
Clearing Corporation
(DTCO).
API Application Programming Enables third party
Interface developers to create a front-

end software application that
will connect to the system
and allow it to be accessed by
remofe users.

BlockLink System subject of a related
application which enables
users to facilitate block trades
by sending invitations to
trade to likely contra parties.
BPR Block Price Range A price range that is deemed
to be reasonable for the
purpose of affecting a large
block trade,

Enum Enumeration Term used to denote a data
type in an electronic
information storage facility,
wherein the possible values

-13 -
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contra p

st orage
2005/ 086
Fidelity
subj ect

used in {

tra
nt ended
INT Inte

and

storage 1

that the

users to facilitate block trades by sending invitations to trade to likely
arties. BPR Block Price Range A price range that is g%@ﬁg to be
r easonablVeO ReNS/086¥85 pur pose of affecting a |arge bl ockPETRFE fi
Enuneration Termused to denote a data type in an electronic information
acility, wherein the possible values|+hRen dre MMbrgam1195. 1 )
y85 PCT/ US2005/ 007463 rtakenamare andfgnatetti@lat.ed |ist. FCM
RERN tal VAT Kets Pl ¢ pRklig CaeabMalkéts 0N QBiapldbfakmssibler the| stem
pf the present vention. FIX Financial lébﬁ)ﬁgdmgibmcﬂﬂaﬂ&éd pf ot ocol
he Exchange protoc¢ol financial market syk@m subRbibBifiegadsemg| or der
e | nﬂ)lr mation. QU |G aphic User interfigg@edtioant end application i
D & ACCESS T 0| Fliks SYRLAHLSH 0] CCY SanddWproRcsSRR intke/gnt | on.
jer Usually refers %x@hagg}t(g’gotéaépe I n %?na?xkﬁ?ix'é&@t‘s@or' nformation
acility 10C I medi ate O ncel Attri h)@mni%ngg%fandi ndj cati ng
order should be canceled if it trade information.
GUI Graphic User interface Front end application
i ntended to enable access to
t he system subject of the
resent invention.
INT Integer Usually refers to a data type
i1 an electronic information
storage facility
I0C Immediate Or Cancel Attribute of an order
i ndicating that the order
should be canceled if it
cannot be filled immediately.
101 Indication Of Interest Message used in the financial
rmarkets to indicate interest in
purchasing or selling a
s ecurity.
LBQ Large Block Quantity A\ standardized order size per
s ymbol used in the system
s ubject of the present
ixavention to increase the
c hance that orders will
match.
1LQT Liquidity Tracker Nasdagq facility subject of a
related application referenced
h erein.
MID Midpoint Prrice that is at an equal
distance from the Best Bid
amd the Best Offer on the
National Market.
MPID Market Participant ID 4 —letter acronym used to
iclentify a broker dealer on
thae Nasdaqg stock market.
NotHeld A.ttribute of an order giving
thhe broker discretion to
handle this order without the
constraints of order display
ard handling rules pertaining
to held orders.
OATS Order Audit Trail System S-ystem operated by the

1-NY/1751195.1
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cannot be filled immedi ately. 101 Indication O Interest Message used in the
financial nmarkets to indicate interest in purchasing or selling a s ecurit
LBQ Lar&g) %?&% guantity A standardized order size perpciydtie¥oonsd in the
system su i the present invention to increase the chance that
orders will match. LQT Liquidity Tracker Nasdaq facility subject of a
rel ated application ref erencq=d herein. M D M dpd¥ation®Aseasiatibrafiori s at  an
equal digtance fromthe Bestt Bid and the Best |JetwitieoRealprefor gt i onal
Market. MpLD Market Participant |D 4-]etter acrdmpymossefdnarket ragpleian iy a
br oker dealodS on the Nasdaq |$irdec kanegekent.Sydlem Hel @bryluter pystsun Blowingan | or der
giving the broker discretion to handle this or|demsw kaapireckiofithe comstraints
of order display and handling rules pertaining | staustod orflersy phetion thaDATS Or der
Audit Traill System System operated b the -14- 1-iNWlddrsDbeiap workedeR0(5/ 086785
PCT/ US2005/Pe97463 National Association for Sequbidéd agsibide aldientingftiont | t he
pur pose off market regul ation, the limit price is to be
calculated at the moment of a
match opportunity in
reference to the National
Market.
PegOffset Order attribute giving the
number of cents to be added
to the pegged price.
Q/A Quality Assurance Part of the software
development process.
Ticket Message sent from an Order
Management System to a
broker or trading system, to
indicate an intent to trade a
certain number of shares
through this broker or trading
system.
TIF Time In Force Attribute of an order
indicating the time duration
of the order’s validity.

Brief Description of the Drawings

FIG. 1 is a schematic view of a preferred computer system embodiment of the

present invention.
5 FIG. 2 depicts a preferred GUI wherein an order entry dialog is open.

FIGS. 3(a) & 3(b) depicts operation of a preferred system and method, including
interaction of the system with electronic systems of participants and related firms.

FIG. 4 shows the life cycle of a tracie from the clearing perspective, in a preferred
embodiment.

10 FIG. 5 depicts steps preferably executed while processing a New Ticket.
FIG. 6 depicts preferred steps for processes a Cancel Ticket message.
FIG. 7 depicts preferred steps for processing valid orders.

FIG. 8 depicts a preferred watch list configuration dialog,.
-15-
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OV Order Managenent System Conputer systemallowing firnms to keep track of
the status of orders, portion that 1is filled or being worked, etc. Peg

Order at t‘;g%&i lé_ﬁgl cating that the limt price is to hernsab@uwhaksed at the
nonent of 1 opportunity in reference to the National Market.

PegOffset Order attribute giving the nunber of cents to be added to the
pegged pri ge- k@tcA\mgiciskbepf&&tgraamIﬁmgdgafcatl\ig@ﬁﬁgmevmm devel opmen'E) )
process. ic ssage sent fr n Order nagenent ., Systemto a broker
or trading sysﬁ%'\{%tdBP‘ b ﬁﬂfegfé"tﬁg Gg‘ﬁ]wl%ﬁrte@ﬁ’(at"thﬁd fecudaesare b‘gi/‘?%‘?dn nunmber of
shares through this broker or trading system TIF Tine In Force Attribute
of an order indicati n@etdiked Deseriptian af PreferredfErhbediaieties ' s val i dity. Bri ef
Description of the Drawings FIG | is a schematic view of a preferred
conput er syst effhefdblodingiay detdiled Hescripsio sprefeired/andt alematefo@imentgdpicct s a

preferrgad d | wherein an order entry dialog is open. FIGS. 3(a) & 3(b)

depi cts opé1 ISR o preferred system and nethod, including interaction

of the system HeylfeanirascBelowmista myfetraiist affeqpaed sfchepaubiest auventiont at ed firns,
FIG 4 shows the life cle of . a e fromthe clearin erspective, in a
preferred enbadi rre{%?“.fﬁgﬁmg?rﬁsmg Oééggﬁtémg’is@ﬁsm‘ﬁ?gg%? 5‘5‘%{)9‘&?8%8? é‘at whi | e
processi ng a New Ti wlEjross orders with price time priority and rep ort locked-in trades for

clearing. The matching engine can be remotely h.osted.

10 2. Large Block Quantity. All orders preferably are entered in a multiple of a
large block quantity configured per security. The: large block size deters
gaming and mitigates the “buyer’s remorse” problem, or fear of being on the
wrong side following a complete fill, by encoura ging users to use the same

order quantity.

15 3. ACTIVE SYMBOL notification. In an alternate embodiment, the system
also notifies users when it determines that there is block interest on both
sides of a security. This focuses order entry in time and thereby increases fill

rates.

4. CONTRA PRESENT notification. Traders with an aggressively priced order
20 in the system (in relation to a reference price) are notified when a nearly
matching contra order is entered. 30 seconds later, the participant with the
second order may also be alerted of the presence of a near match, if said
second order meets the price aggression conditionn at that time. The
CONTRA PRESENT notification rewards traders who enter aggressively-
25 priced orders with information about passive counter offers, thereby

encouraging traders to express their true price aggression.

5. FIX Connectivity to Back-office, A preferred emb>odiment supports
mechanisms to deliver FIX executions to a Buyside Order Management
System either directly or through a FIX Service buareau. This supports end of
30 day anonymity for the buy-side client with respect to the sponsoring broker.
-16 -
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FIG 6 depicts preferred steps for processes a Cancel Ticket nessage. FIG
7 depicts preferred steps for processing valid orders. FIG 8 depicts a
preferred watch |ist configuration dialog. 15- 1NY/1751 0051086785
PCT1US20080074®878SF| G. 9 depicts steps of a preferred ﬁé&grﬁ%%m}%g%mg
calculating the BPR FIG 10 depicts a preferred GU wherein watched
securities aregidengifi.ad.. Al i pLl f: ; Enbodi ment s
The foll ow ng |6's ar% etllell%qtel%lg@é%ﬁ %’%ﬁ'ﬂgﬁ@g pgatrcé& eregér(?ﬁgtﬁ%?gfa%grnate

enbodi nent s of the MBnagergne Systénmtoghe §ystam ($¢mpol, eantityewd side), then igorkiupr ef err ed
list of features of the.subject inventiQn. I.denti al sing of

bl ocks. Orders are ¥ téhlftpé‘ﬁeti) uaau%flg%ﬁﬁ&ﬁg%&ﬁgaﬂ%@fvﬁulpﬁat%dft'é;&geegr ders with
price time priorityrakef ineipiiuil woolikgeokders, o orelgl @sonfadill, depeading bgthelhe mat chi ng
engi ne can be rermt(ﬁ.l %‘ hosted. 10 2. Large Block Quantity. Al orders
preferably are ent 76 SNMEHRHPi ple of a 1arge block quantity confi gured

per security. The | ock size deters anm.n n 1tigates the "buyer's
renorse" probl ém o I%ggfrj‘l‘ctffssb@?er%s%rﬁpwgcs %O(B’H@fgg%ﬂgn%n%ﬂtgws ng a conpl ete
fill, by encouragi ngsigheingitt iapul S@mtihaingiana traderstRat pepuindritliy\isplhGs3he ACTI VE
SYMBOL notification. | n alterpate enhodiment, the system also notifies
users when it deteng]é??“ﬁé’fmﬁ‘H@P@SF%’”B?SCS’(ER“‘?I‘?#@F‘g?t"eéﬁe%‘iﬁjt% si des of a

security. This foCUSESTRAGRESENIMSLfidAtbl. MPardMenhl eMBONmERGH@asEs fill
rates. 4. CONTRA PRESENT notification. Traders with an aggressively priced

order 190 in the syACEMEIYMBeLarfifention this is dfspleredae weli Thesysere aht i fi ed when

parti ol pant i th CHE D Ee Lot o P R S B St B e sence of a
near match, if sai dhirépateido orees sureaticatives oy bebelf efgheiesustorerscandi ti on at

2gar essi vely 25 pr i HRAISrannd opR! HF b Bt SR RS REL T o er s
t hereby encour agi ngnbodiztter siclt motdicptions sndttheeBlockt Frice Rpngecean alygbessi on. 5. FI X

ol Tvel® F1 X execut 1SS ey SR G e T e o T ST e

The invention comprises a preferred architecture for integrating the system wi th the

electronic systems of participants and related firms such as the sponsoring brokers or their

clearing firms. An overview of this integration is represented in FIGS. 3(a) & 3(b). These

figures illustrate the flow leading to a trade between participants C and E, described b-elow.

20  With standing orders already in the system, a new participant enters a contra order. The
system sends out the CONTRA PRESENT notification; the resident order is modified. to a
higher price aggression level, resulting in an executed trade.

The system preferably facilitates the trade in the above example through the

following steps:
25 1. In step 1 a user enters an order into the system, preferably using a Grap hic
User Interface 20.
2. The system preferably assigns a broker of record in step 2 and validatess the

order against any credit limits based on the broker of record and custonrier

ID. The order information is stored in a database 150.
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Systemeither directly or through a FI X Service bureau. This supports end of
30 day anonymty for the buy-side client with respect to the sponsoring
broker. -16- 1- 1751195. 1 WO 2005/ 086785 PCT/ US2005/ Q4463005007465 X

Ti cket i ngwépzﬁﬁjl(@g?/son. Clients can place shares fromtheir O der Managenent
Systemto the system (synbol, quantity and side), then work up to the

pl aced quantitysgusing fe 1ankb& 1SR Keshe 5ot rack of

i ndi vi dual wor k|3ng oréepg,tﬁ(\)er)rc%ﬂ}%mg%on au&?ﬁe??dég%ce{ﬂ%ig)%a&%ﬁ t%e gt client's
configuration. 7. ARntd@kpecidauesisrupiihte msssagechacipfromitbexeautionpudingnal tradi ng
front-end designed wWith. i ' k [0 IS, .4 : inently
di spl ays the synboll\s,l\ﬁl{:gcglrn hg@x \%%?%h%&%%bhéé%@uea?hSgaogr?%% &;Svrﬁizl&(;?}éust? h’? at have
received a CONTRA RirREStehIEd ifabd drderatas omalid n an al t ernat e enbodi nent with an
10 ACTIVE SYMBCL notification, this is displayed as well. The system al so
exposes an Appl #cat i GponPindigg aimnihe grderdié nftasesu(eAPgncelon dreabtetiapmeoved third
parties to receive syeBynok LhRA AN ONREDRI 10k hOSIE: SyUSLOIEr s and

tRel't ‘oW T ront end app t1TONS-

provide visibility throug ica I'n"an alternate

embodi ment S“Chﬁ”Otifﬂg@&h&[&?l\fd&ﬂle%@ﬁ@ﬁr a‘é%h'%gfa alc eprgs%ﬂr@héo be 15

obt ai ned t hrough' t he protocol for e a services. e invention
conprises a preferr egystemahithtzaapgressive pricel itbangs Gt rasgletittvonisa/tht EONIRAN t he

el ectroni c systens icipants.and.related fiynms such as the.sponsoring
brokers or their cl qcit‘&llﬁ%l.onHﬁmﬁq}aéawrg%cmd“{eﬁ?%e‘ieﬂttt8di§%ﬁ“? g’ﬁ i's

repr esen%:I edbi n Fl GS. sate &jessigs3lohie se&'dﬁﬂ@&ticifdair@wmegﬁ%ihzg&tfﬁhé a&\eoﬁdb@fﬂ;f]:f oW | Sadi ng
to a trade between participants C and E, describe elow, 20 Wth standing
orders already in th 'Sffl‘g’tdéﬁ:{g‘yef%"é‘wng&rlfﬁhﬁf’?i"éﬂ‘tderéﬁf}@??uﬁd&)l?ﬁra order. The

system sends out theaggfdd[\8A PRESENT notification; the resident order is
nodified. to a higher price aggression level, resulting in an executed
trade. The syst@m prifsepahhecchaspiichaha@sagt Balelivepddiao the redidenabiase exanpl e
through the following steps: 25 1. In step | a user enters an order into

the system prefier ab$typ Tipdefegubly Se@pBO &corlds efter kiptfRsticomens pserd meddage syst em
preferably assigns a broker of record in steg 2 and validates the order
1

agai nstlany credit | Vit BaSelEn RS I glearcaien pilbbs drlintad daiter 1 D.
The order informati ofqdrSit e @bReh Jrédedt siRtiBPASEstd 2@ the new order is then priced

aggressively compared to the reference price.

8. In step 8, the resident order, a sponsored customer using a service bureau for
their FIX connectivity to the system, receives the CONTRA PRESENT
20 notification on their GUI 200 and modifies the order to increase price

aggression.

9: In step 9, the OM 130 routes the modify order request and updates the state
of the order in the OM database 150.

10.  Instep 10 the OM 130 passes the modify order message to the execution

25 engine 50.

11.  Instep 11 the execution engine 50 determines that the new price aggression
is sufficient to lock in a trade and preferably reports this trade to ACT with

the clearing counter-party information. In an alternate embodiment the trade

-18 -
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-17- 1 .NY/1751175.1 WD 2005/ 086785 PCT/ US2005/007463 3. In step 3 the
Order Manager 130 routes the order to the execution engi ne 50, and expects

an order \98%‘}5@8&§sage back fromthe execution engi ne pcrdisaaisiooashet her
the order'was tilled on entry, stored as a valid Iimt order, or canceled

if the order was invalid. 5 4. Upon finding that the order did not execute

or cancel in the exeCuid R r&NHedBly and B cleMinkIProRRitoh iSRithbBiR ufigKent bf at or
Modul e 140 of the order entry event. 5. The Facilitator Mdule 140 finds

that there was a coMgy & delagdhertime whep seonsasipg pegkemiarenotificdRighcdsadeve price; it
sends the resident contra the CONTRA PRESENT notification i medi ately and
schedul es an evént tlge preretipaengins 20 arpfeblygenos ths gaequbon Réheddeind parti ci pant

who originated the ngw,Qk ey G 80 ufdatedBe S8 8NMe ARIeAM its DG B BRkE, 1T the
new order is then found to be aggressive. 6. In step 6 the contra present

messagedi s del i ver edpgagestheecreditgonwmedor der. 7. Step 7 preferably occurs 30
seconds after the first contras present nessage 15 was sent: the CONTRA
PRESENT not i fi ckti odnsier 13 the Ogier Mansesy130agenore thedsade oNseperverfl 1P prd teont r a
present situation peigksts (3fd the new order is then priced aggressively
conpared to the reference price. 8. In step 8, the resident order, a

d t | i j [vity to th
yetem recer vonrt ndCtoRiRAT PRELER SEFRR il b Eulch BEBRORLY 6 g |

nodi fies the order trespeaties dixa®. price aggression. 9; In step 9, the OM 130
routes the nodify order request and updates the state of the order in the
OM dat dBase 15015.10.The secstidgiedGedees GRFDSkepaaethrdugh tirsehivicy baeder nessage
to the execution 25 engine 50. 11. In step 11 the execution engine 50

det er m nes t hat 16 he Imthwlgst stepeof dhiprradimgiponeess p drapiebpy ofi thexecwioh gokntith a t r ade

and preferably reports i i clear. cCouHn -party
information. In an él{letsgéltr%ggréé%ﬁ%g%f'%en rfﬁgg??%é e m%ﬁ‘%lﬁl%fg?’fé’g 1 WO
20051086785 PCT/ US2@D84y0) i/xhG:Bernate embodiment it is done immediately and the sponsoring

brokers are directly informed of all trading activity they sponsor.

15 Facilities

The system preferably comprises the following facilities or subsystems:

1. NetServer 110. The NetServer subsystem enables clients to access the system
through a Graphic User Interface 200. This is preferably the only interface
that can be used to enter orders into the system. All users must either

20 download the trading application (GUT), or develop a GUI that provides
satisfactory visibility to the active symbol and contra present flags. Net
Server 110 preferably supports connectivity to the trader front end via a
published APT.

2, FIX Server 120. The FIX Server enables users (clients) to open connections
25 and exchange financial information messages according to the FIX protocol;
source code for a FIX server is available in open source code libraries. The
FIX Server is preferably is configured to receive Tickets (New, Cancel,
Cancel/Replace) and order status request messages. It will push out
Executions including order updates and fills. It preferably supports direct
-19-
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is reported for tape only and the clearing information is withheld until end
of day to delay the tine when sponsoring brokers are notified of the trade.
12. The execution _engi ne 50 preferably reports the execptir@R2d08067263 O der
Manager M@2008089'8Y) pdates the state of the order in its database 150 and
5 updates the credit consuned. 13. In step 13 the Order Manager 130 reports
the trade to Net Seratgfiectidifd vAQ1ibM Order XagfleMBht SL&tbms, héwelNad contdovsns 110 and
FI X Server 120 forward the execution nessage to'their respective clients.
10 15. The second clfoHeh 3 wedsahveeap e ECaEx@mpyialsade piASREHIVEhe servi ce
bureau. 16. In the da&tios BRagE (Vi dbhicr@iai) tBran&@&ir%HﬂdS}@ptoCs@ of the
execution is sent to_ the sponsoring broker(s). In the preferred enbodi nent
this is done at the aigtradsprogesying; Noraalithese messagesevih SeiispHeA et the erdofgone

| medi atsel y and the GpERSA LM R S (b Aeld Yo iOrdmpluek al | trading
activity they sponsor. 15 Facilities The system préferably Cconprises the
foll owi ng faciliti esbrofer eigxeguipesyptra-day ifgeedsdr ver 110. The Net Server
subsystem enabl es clients to access the system through a G aphic User

| nterface 200. ¥his PulerYlafagerdBP yIhe Redes iapagenpregesses erderstagd subsefiupd used to
enter orders into t ¥ [ : t he trading
application (GU ), g%d%\%ﬁgg]ﬁeﬁi"{&ﬁ@%@&%?%’i??‘%f%a"g%%‘ﬁﬁc’g@g%%‘g?’@ visibility
to the active synbolexaqutiondhpretaraplyeeeives BRRigmlate Nesssag@drome Andltticspr ef er abl y
supportsg connectivit e tr r..front end via. a ubl.i sh Pl. 2. FIX
Server 20  The A x St 180 Bo PR RCR R BEon R BUR I RE ons 5
and exchange fi nanci tadck bhiiannit order isyersda dsmstac gooddis tig BRR, ohBaskively pr ot ocol ;
source code for a FI X server is available in open source code libraries. The
FI X Server is pref er‘?ﬂr?f“g is configured to receive Tickets (New, Cancel,

Cancel / Repl ace) ,and or der a est nes es. ]t will push out
Executi ons i ncl tidi ngl%(‘i'ﬁilgaé?fi&%}&gtsléé‘ecgﬁﬂ r’fai“?qeéf%efﬁﬁaglfyéf’lgwﬁfggupports di rect
-19- 1-NY/ 1751195. 1 38Rp3RabinRBa¢Ssf FRATthISIR (0 OF AhB3hin € 61ABR Gt €S Wi t h

client ] der Managenent Systergs,ﬁges wel | as. connectjons through a service
bur eau.*”’The FI X Ser Vﬁé’ﬁtelﬁﬁy capiufly prleasjagigiormgatipa apous prders, as described herein.

5. Order Management Database 150. Order manager 130 preferably keeps track

of the state of the orders in a transactional and fully recoverable Structured
Query Language (SQL) database. It also contains reporting modules
responsible for reporting the trades to clearing as well as for generating daily

20 mandatory reports to the corresponding Self Regulatory Organization (SRO).

6. Analytics Server 160. Analytics Server 160 receives a data feed that informs
said server of the market activity state per symbol (start, stop, trading halts),
the inside best bid and offer for all Nasdaq and NYSE listed stocks (price,
aggregate size and timestamp) and the last sale trade data from the National

25 Market System consolidated tape. The server stores this information on a
computer readable medium such as a hard disk drive and carries out
analytical calculations as described herein to determine a reference price and
Block Price Range. It is responsible for publishing to subscribing parties, per
symbol, changes in the reference price, BPR update messages, and trading

30 halts.
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execution nessages (wWth "done" status) to a sponsoring broker to set up
after trade processing. Normally these nessages wll be issued at the end of
5 the da%ES 2{)“5/ gH gnts preferably can al so request the syghrRpads@onaesify
their broR&MSEP%%ecutions intra-day if needed. 3. Order Manager 130. The
Order Manager processes orders and subsequent trading nmessages, passing

themto the exeguti QeiEDEHKYELd Qbterd RIFREDY Sthris@aO S DOVR subsysterh abigerabl y
recei ves BPR update nessages from Analytics 10 Server 160 and nai ntains the

price aggression fl £mBRseH f ¥seginiutase susl aqaueh Gl Belplerk Peraitsint he order is

priced at least as goee @S kBB UddREMBRRASIINMGkent fFmhsC §Rnsofing bakéd,i t at or
Modul e 140. Order nmanager 130 preferably co i ses a conponent in charge of

npri s
facilitating the e_ntqr? RCGopRts Hizhage aeretied ‘f’lﬂ'fclﬁdlt"ﬁéali%fleé ﬁ%ﬁ‘ﬁbﬁ}es&ar efully
rel easi g informati QRGN P& hfms BsdiRAS L RAFNDGLRINbaseddn aROHRF
Managenent Database 150. Order manager 130 prefierably keeps track of the
state of the orders IPrerhy firmahumibeln el ragne fagnenge pryewte HabioBoser uct ur ed
Query Language ( SQ)iddlaRAP eniry ihtoMeAGorGRAAL I L ER UG LI TRAIERelp -
responsi bl e for reporting the trages o clearing as well as for generating
dai ly 20 mandat ory rdegkor detailed respraseer thekigiorydif thyir Sedefs iRgsyHewr y Or gani zati on
(SRO. 6. Analytics Server 160. Analytics Server 160 receives a data feed
that inforns s&id Swstomp Opératidne Manngeaentathe system prefeqabdy peq compriesia (start

stop, typading halts) LRSI S I . 0 and NYSE
listed 1;0?00 ks (pri ces?Stentlan}g)re ggg!esgc%gél%geeshgég{g@?i%ﬁ@gﬁ %‘{‘T%{Stegln%e%pét agrggés]al e trade
data fromthe Nati ortbd fuBGioNdrpkmSytstoanf albfasititiesd Bésalds thepemmdheysear ver st ores
this information on a cor’r%uttert reagablg rr@di fém sg%h as .a Elard ditsk drive
and carries out andPYFI¥ECUHS e PACTNECARY 4158 1Pl BPHEPE GO Ot er mi ne a
reference price and otz aatles RreivdaiigReagRy, abditing matgipthich lptoctwes fprdadt shing to
subscri bing parties, _per nbol_,. changes in the reference price, BPR update
messages, and tradi r?é‘da%ﬁ‘d%gW§f'd?&%V9“t?;.CIW‘P?BIETQ@" i“c{/@a%’(ﬂgf%WSS

PCT/ US2(305/ 007463  TentitrihentsBesikierniNRc sl §itrasrah€rapinesioonpri ses a Hel p Desk
subsystem which conprises a user interface such as a web GUI. Hel p desk

operators can accesdattiinSEngiesyof BcaVIhtohi RENH o RITDURIIDICH JalicElah®Nérddré 1 TS,
sponsoring brokers,
in an electronic matching book 51 and executes trades when buy orders and

sell orders have been entered at overlapping prices, with the execution price’
chosen to be as close to the reference price as the two orders’ price limits

20 will permit.

Preferred implementations of the above features are described more extensively
below.
FIX Server. A preferred embodiment preferably uses the FIX protocol for back-
office integration with the client Order Management Systems 10 and the sponsoring brokers
25  when needed. FIG. 4 shows the life cycle of a trade from the clearing perspective. The
clients are preferably able to choose between two models for using the system. The first
model uses tickets to facilitate managing liability across multiple market destinations.
Tickets are placements from the client’s order management system that helps traders keep a
tab on how many shares they are doing in each market destination (a market destination is a
30  place where one can execute orders, such as the present system). The purpose of the ticket is
to ensure that the aggregate number of shares placed across all destinations will never
=21 -
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L NI

or GU accounts that are associated with individual traders. The help desk 5
enabl es tradi ng operations personnel to query the system based on an order

| D or by firmand symbol, to trace the sequence of even w a
client's WOLPS/BATSy into the systemand give traders ﬂﬁ@hos?@%ggl | the
hel p desk a detailed response on the history of their orders in the system

B (sLer CRel Akl S MANAIS TN iR PYSLE BLST Srabl Aheg. oupri ses a 10

systems opefattohs €o t o nanage
t he functi CﬁrdérMiﬂagmnSﬁtdem Wheah kradeaaseh titke@Sthe Be@tsdla hbhvedbearommon syst em

oper ati ons d stem r.ef al.so enabl es erarors to carry out
ot her duti e§ H?TOHH S)Nf%@@ﬁ"?rl C&E}?B#%%fdefﬁﬁ?{‘aé‘? t{;eetS'%chh"“gproceeseses for
end- of - dayickisl begi n-of -day events; capaC| ty pI annl ng; and rranagl ng the 15
entitlenents fo r account s Desk) Vat chi ng
Engi ne % The Mt@ h‘gatﬁtfﬁ ﬁ%“%é“"é‘igsdﬁ%f? l%é‘” g%ﬁli’ &t %Wtegtefm%rétrém in an

el ectroni ¢ tABdyeBInIgsalnRter lin A1 8X QC LG TonlifiadRs sﬁﬂ@%ﬂd Brysigy fepsagnd  sel |
orders have béen entered at overlapping prices, with the execution price

chosen t o Beangpreyiensly enisradiisketcFhesysitaepipleraply ‘méattsﬁe‘ﬂf-ﬁﬁl%ﬁ‘tﬁét"sd'l’ﬁm ce linits
20 wi | I perggitms 5 St BFhiG tHe'fRio‘%\HFgrkttééE wROSrErs Ef@@t t@@&‘tﬁkét?at ures are

descri bed nbre extensive below. FI X Server. A preferred enbodi nent
preferably useslthe Enlsbﬁpﬁﬂ@tled@l is eyeredh mickthe gpfstemcl@Oiame EGF Qrdeowithne h t he

client der I\/anage : 1. . when
needed. faFI G 4 shows eﬂést#cgg??/%%eﬂ%ﬂm‘g@% glggtﬂ‘?%zegxtgrﬁ@ Q(#(?gr .‘%"gé
perspective. The cli@bl Shatredepsees the iKeyshalylup oh distloGEE bet ween two nodel s

for using the system The first nodel uses tickets to facilitate managi ng
liability acrosg. nullnisgpd20matrkder erders dr orddriagaisst thisTickktetbichme will sefement s from

the client s order TRMBISIPALSYSAETINh, BELAPN L AIRLLKERRA 3P On how

many shares they are doing in ea €St na estination
is a 30 place where thaéclegnanéfoee ytaatiytiteisshossn oibealse ledser giaemdeart systen). The

purpose, 0 f the ticket | ensure that t e.nunber of shares

pl aced 50r oss all desc’t“}r ﬁ%{f‘is ‘geéiu‘wf efq%ggtelpr%falggg‘ﬁ% ngerf WO 2005/ 086785
PCT/ US2005/ 007463 eptefeetdlytdaﬁdett@tttalordwmassei1t$d‘la<reelmo(ﬂfEngin950IIhent s overall
order, as known to the cI ent's

Managenent Sys en a trader
uses tickets, the tikREre ?‘ﬂ%ﬂd“{’ﬁ%g Bréi‘érr?ntr ﬁ‘feétséEfrFPoéﬁH]t%‘g %ﬁbpear on the
QU 20 and orders capxORleyutldd nfdafds SFth A RedkuskNOS 8n an alternate

embodiment the client OMS will only receive Execution messages when the

20 trade is completed (see below).

3. When a trade occurs against this order, Execution Engine 50 preferably
reports to ACT for tape and clearing (step 430); then notifies Order Manager
130 of the trade. In the preferred embodiment the system then notifies both
API clients such as the GUI and FIX clients such as customer Order

25 Management Systems of the trade details.

4. In step 450 the system preferably sends a FIX Execution message to the

executing broker, including the Client-ID.

5. The system preferably enables a user to initiate the allocation process at or

before the end of the trading day (step 440 is executed at user’s option).
30 6. The preferred system carries out the following (step 460) at the end of day.

-22 .-
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tickets. S The client that elects to use tickets preferably wll only be
able to enter an order into the systemif said order is in the sane
security, on the sanme side, and of a size not greater kpusly
ent ered tWQRMS08678S system preferably updates back- of fi %gzi‘g]r?gootg{qwg?party
systens by performng the follow ng steps when traders elect to use tickets.
L Instep 410 a ticket is chlered il 0 Lhe AYSLEMAL0 RS ALl Mrder w th
no 10 price. The ticket ‘carries 2 ter m na PPIRE "% he system%‘raps‘ to a
particular GU. The tradisceeesss theénfbimekiet petrew tapleaimghinslubigg th@Ul . 2. In

step 420 a trader enters _an, grder ' his ticket., ish we will refer
to herein as a "child" os?lagcg’.sq’%?f @&%hﬁ%ol%,raaggon#rgp?r?is[lg%hg.ame security and
side as the ticket,, and bty i t . | esser of a
trader 15 confi gur edb'def é&ﬁs %P%%%ﬁ%lfasﬁ mtlagﬁo(grth%toﬁ%%?lging% "gcﬁ‘%{%{lﬁ’{‘ y. The
system Preferably vali daeksf dfiie sporderinghckepdhs esteirt automakieglyustidotheEngi ne 50.
via B X Execut fon' messadlhTSiepch B r R SENED et i e R
enbodi ment the client OVNASD.In enilieraecaibe@imkneCeidsQlie Bpscdgesy when t he 20
trade is conpleted (see w., 3...Wen a trade qccurs. .against, . this order,
Execution Engi ne 50 pref Bf‘gﬁ?'&he“icé‘ﬂ)%ﬁrﬁnéfcfsc?re p§ artdd’ﬁ‘é‘zgﬁagﬁTqé’é’P?f?fg (step
430); then notifies O derprdtbsvagarr). 130 of the trade. In the preferred

enbodi ment the systemthen notifies both APl clients such as the GU and

FI X clients suclin &8 pfefsicd eRbodéle lisebard/BABEE RBkect 9) Sli@hEe &dnfighetidy ade
details. I n steg 450 t he s?(s,tem preferably sends a FlI X Executi on nessage
e

4. ) € y
to the exeBHtdPFqobiearErthe 1o tiekerigyt Heerd dllews rders g start i Psgestsehitgr ef er abl y
enabl es a UL chify &) 4202512 biSnidk HOG A hOBNRL088SHealbRE. Pefore the end of
the trading day (step 440 is executed at user's option). 30 6. The
preferred syst ed epaliemeais epbpdimpet. the Fystowi 19§ i ksiepbude ypaasoringdrakqufonf day.

-22- 1-NY/ lﬂ%@&?ﬁ t&égh%QQéén%Wc%Egﬁéé} 411"(@-%89&{18&?%@%%%&?%&3}zfs%gr?bc.summ‘r y
file is sent to the sponsoring broker's clearfng titm I's contains the
i nf or matd oreapibrimpleennted by thbsakillagin thawt adierprmiveiallyprdighle trheghes bought  or
sol d.and caplBe PRl Sn W Rerrlte ABIRmERRRLS & nIhL8 18 RHBFE nSlymbfhe OF der

trail and eXecu
and the broker execution reports can be dispatched immediately.

The FIX Server 120 preferably supports a variety of networking solutions to provide
connectivity to client Order Management Systems 10. For example the client’s OMS can
20  connect directly to said FIX Server; or it can communicate with FIX Server 120 through a
FIX Service Bureau that mediates connections between FIX Server 120 and a plurality of
clients.
The FIX Server 120 preferably rejects tickets when they are invalid or when the
client is configured not to use tickets; the ticket reject message preferably carries an
25  intelligible reject reason in the text field. If the rejection is sent because the order quantity
was less than the Large Block Quantity for this security, the correct LBQ is preferably given
for information in the message text in the reject message. In the preferred embodiment the
FIX Server 120 preferably supports the following incoming messages: FIX New Order,
Cancel Order, Cancel/Replace, and Order Status Requests. Outbound messages preferably
30  include Order Updates relating to child orders of a given ticket (a FIX Execution message

carrying the Order-ID of the underlying ticket), if the client uses tickets. Clients that do not
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5 behal f of the sponsoring broker. The system automatically sends the OATS
reports to the sponsoring broker(s) for forwarding to the NASD. In an

al ternate_enbodi t it sends the report directly to thec-rNASEdsodngse file
transfer swgrzgosgﬁ”g@?r onic and utilize the File Transfer Protocol (FTP). 10

In the preferred enbodi nent users are enabled to select an alternate

conf | 9UT 340kl Bk 9P eoBOL nf A B DR ISEnRlsobpBLFy il TStead al | ovs

|
traders to start : ocess at the order entry"s 20. “The remai ni ng
flow is tembsdimentadliegissimnt boef utlinsickety ipceavie Qrdee Update mepiaesdifpieadeth t he system

100 15 NOS! Efl it ahi 16 ? BRERI AT IHOHEL feRlcind Now &M uclas US® (e syt em

and conprises after-trade-processi ng subsyst as can be 715 easily
i mpl ement euksiages, brobas thkPMSepdn keep trek exgnt-bprevgnieof dlomtotat sikebding werked, 2ol e

t hr oug SRE ia@‘thic%ﬁgth\éf{?g%légdﬁic this alternate enbodi nent there is no need
for end of day anonymty anc} he broker execution reports can be dispatched

i mredi at el y. THE Sdrer3e yeferdbRGsuppost e walh tepnBgipmivntssreen thardneblys anf net wor ki ng
solutions to ﬁrOVi d

e onnectivity to client Qrder Managenent Systens 10.
For  exanpl B RE PSR fnd UGz y e SO PS TGN PGB SHPEESE W Ser ver - o
itdcan C OIspatéth @cﬁtv&rev.viAtshheEiiéﬁch@ﬂidve.rFIXB@y-iihénghsa &an ﬂFeltf&aB?Ibvicsﬁ%gBmdeau t hat ]
nmedi at es connect.i et ween FI X rver 120 and a urality o ients. The
FI X Ser verof cré?)g@%,@ﬁlg}mp%?r&pg(%f PSREPE Grering ﬂ@%xécr“é‘o? F%Sﬁ“i“%l when the
clientid s SpeibiiggBeMertBEntt Gilliietelably ketmighial th rdekiot exRhi86is oiBSHage
preferably carries an 25 intelligible reject reason in the text field. If
the rej ectdtematy smBedimen dldgpesaible fecastignss 2 penseingbrokess HLEseniepligh 1o he Lar ge

Bl ock Quantdefvk afdfdp dopy 8f 85 hdsdae sehitB teQpbEred-dBGhi SORISE IRl tthyen  for
information in the nessage’text in the reject nmessage. In the preferred

enbodi nentexedytion mpskaggsenton eachdillpine tenfigerpijo B aptins preferpdy insludewh eRiiONNconi ng

messages. tg%e%gg ’z\ll?i\ﬁalg&%’xecutigﬁ &%&%%:%!gﬁ El/n %;gép &eclofnﬁgpéaa/gxg }Or%%§ta%s%fd St at us

Request s. ound nessages pre I nclu ates relating to
chi | d Yr deetgo tdong”, ¢ indicate itek e wosk drith(s edercistcompleressage carrying the

Order-1D of th nder | vi theket if the client uses tjickets, Cients that
Go ot - 93 + OrtenEbatt WadpilRlck 130 ool s Bl BRBEHHEE L T cer s

pr ef er abl yfoliewirg paeagraphb she rdcyssinf bdvabmesandss ages ieksaiped) . I n an alternate
enbodi nent, cljients that, do not utilize tigcke recei ve r dat e
nmessages for eig‘?lsy&‘?@rﬂr‘)’f?réﬁléﬁﬁaﬁ?{es P?frséﬂe’lf?’dgléwéﬁ‘fk@? ’é‘ﬂss%"ﬁ% ﬂ\é‘”@?ﬁf@t i ncl udi ng
New Or der rstagol FUYeNewBRISAE&Sage S0th D@t Ti he =Qike&and ke amittpiiae FIX

event - %y event of the total size be& ng wor ked, as, )
2 Orders with a limit price will be rejected. In an altermate embodiment this message may be

submitted over the system’s Application Programming Interface (API).
The following steps are preferably executed while processing a New Ticket (see
FIG. 5), after the ticket is received at step 510:
* Validation. At step 520, the system pareferably processes new orders by first
25 validating the fields in the FIX New Order message. A ticket must have a
valid client-ID, a trader-ID (that maps to a unique GUT), security and side
(Buy or Sell) and be at least as large ass the block quantity for this security.
Cloud9 preferably accepts FIX Orders (tickets) identified as “Market” orders
and *“Not Held”, and rejects tickets that have a limit price. In alternate
30 embodiments the restrictions on price and Not Held status are not enforced.
A client preferably is only permitted to have one ticket per security on each

side; a second buy ticket or a second sell ticket in the same security will be
-2 -
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5 wel |

new client ¢

ment i oneb"%ﬂ’g\%’?‘ﬁg

recei ve executions

as the size that has been filled. FIX Server
a web configuration screen that enables an

ons W t hout

(0]

120 p
operator to s

requi ri ng changes to thepcpysioeshadst ware.
X buy-side clients can preferably be confi gured

either (a) FI X Executions only,
reporting. FIX 10 Spo

LRI B0

referably supports
et up and custom ze
As
for

or (b) to support ticketing and execution

BB B8R 5

LQ’fﬂQ‘a 0(1;onfi gured to
S possible to

configure a sponsor icagpelsd,chkearyog cél eter @ nevend lidket; it will reploed thefit dr bp copy of
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i ncl ude ah option
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ticket still had |¢g
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end. An alternate

identif+ . ket ders and "Not Hel d",
fat have a limt Qiﬁlg?&ﬁ"l&aﬁtgﬁate 30 enbodi nents the
et ‘;1;' t—Het-d—st t[j"nbl ucrtcth é‘ft enforeceg. A client _
qﬁﬁggﬁgggl%e—have—d_ Tﬁ%ﬁf et gectr ty on each side;
074 second sel | t|i ULt wiflseg e e security will be
WO-2005/-086785-PCTAUEEA05/ 007463 rej-ected if the prior
Hait i of share  cancel ed, then
(%H‘?PLir-km; itowil IR i bn the GJ front
Asiseli ment _enpl ays 4 Meshpe lefhlank hat enabl es t he
Symbol Supported within the system
Type Must be Market
NotHeldFlag Must be set

The system preferably enables users to enter Cancel/Replace Ticket messages. A

15

Cancel/Replace Ticket is preferably submitted as a FIX Cancel/Replace Order with the

ClientTicketID of a prior open Ticket and the ClientTicketID of the new ticket. In an

alternate embodiment this message may be submitted over an API. In the preferred

embodiment, the system carries out the following steps upon receiving a Cancel/Replace

Ticket message,

20

1-NY/1751195.1

Validation. The system subject of the present invention preferably rejects the

Cancel/Replace message if the new quantity minus already-filled quantity

(new “Leaves”) is less than the system Large Block Quantity for the symbol,

=25



di splay of nultiple tickets per security and the client is permtted to
pl ace 5 any nunber of tickets. OQther business FI X order attributes wll be

di sregard | d tickets are preferably displayed i.th a
i S oBvh Sport

reason co rocessi ng. The system preferably stores ets inits
dat abase 150. The ticket is then displayed on the client QU via NetServer

110 at step 540, 1030t a¢in0 W, SAGHARALK . L igc6lh Sle RN bityfel X Ser ver

120 at step 530. The table OW gl ves require i el et nessage
in the preferred e3stopel ordert (ledvedes tiBaverkigd)i on CdientI D The firmthat
enters the ticket CientTicketlD Unique to this firm TraderlD The GU that
will see the Pickeltrossing. iftiyackkptdrbe regliest Hlond® preferdely Bupdiftes t8eicketonly  Pri ce
Must be left blank & r 1t hi e s st be Market
Not Hel dFI ag Must bes%gp Bérfqﬂpiﬁgc‘;@taéﬁg%\r%@% %rt grg{n{;e%t{% Iegtg]arﬁ&s_égses{\%e ent er

Cancel /Repl ace Ti ckaiangres gaghst GAI vibNeGeneel IRdpprafeenblli adcedcknsvipdged er abl y

submtted as a FI X cel / Re e . Ode it e CientTicketlD of a prior
R R It ryoB o vindit

open Ticket and the o8 icket. In an alternate
enbodi nent t hi age sy he submtte er Pl. In th referred
enbod ment, ¢ nd" Sy RBHTe sy SR B b BRa Bl hf o6l asaut B CrBHE! Vi g
Cancel / Reflideemesfageled FiXeCaag) rdét Gnesddgd witathe QMlientllickedPsifarpristidjeect of t he
present i ntion preferably rejects the ncel /| Repl ace ssage if the new
Guant 1ty riisReb I Baip B P spes T S DEAHELYSr AT OLE SHER ¢ ho
syst en(LarsgiedSlopk pfAséf tniventioh @focésed the/Dded! Ticke? medsaddVds koY 5ee IFIBO

2005/ 0867%3 PCT/ US20051007463 or if it is less than the total amount of

shares pl aged on the execution engine
® Validation.-The system preferably validates the fields of the Cancel Request

message in step 610 by ensuring that it poirats to an open Ticket.

® Processing. If there are open orders, in step 620 the system will first try to
15 cancel all open orders associated with the ticket, then report any executions
630 that were done prior to the cancel with messages in flight (this “cleanup”
process ends when all related orders are eitlher filled or canceled and the
Cloud9 Order Manager’s database agrees with the Execution Engine’s
database on the status of any fills). When amy open orders have been cleaned
20 up, in step 640 the system will acknowledge the Cancel Ticket with the
results indicating the size that was canceled., if any. A successful Cancel

Ticket request will be notified to the Client GUI via NetServer in step 650.

The system preferably enables users to enter New Order messages. A New Order
message is preferably submitted through the GUI or API ax1d comprises a request to buy or
25  sell a given number of large block lots of a given security axt a limit price or better. In the
preferred embodiment the user may also select a pegged prrice limit, in which case the order
will be limited at the less aggressive price between the absolute limit price and the pegged
limit price. In an alternate embodiment users may elect to enter New Orders via FIX, using
the FIX ExecInstr field to distinguish tickets (FIX order wi th Execlnstr = “suspended”)

30 from new orders (which are not suspended), or elect not to use tickets at all and have all
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as open orders (leaves |less than working). Processing. If it accepts the
request, Cloud9 preferably nodifies the ticket size to be applied to any
subsequent ord try events and pushes the 5 change t Lllhlgs Vi a
Net Ser verWi’fB“S?‘l”P%Br ef erably al so acknow edges the cha% (}5/&%6
client's OVMS via FIX. The system preferably enables users to enter Cancel

Ti cket ncel Ticket ssage is _a FI X Cancel O der ssage with
the di enﬂ% il;lg'%tolr%r@% lateﬁf‘?t?ﬁraswgr&geﬁ g NeW {Prdsy ’P%Sts?%ﬁséremggﬁﬁent this
nmessage mayndi&l SYslivwst ed over an API. The system 10 subject of the present

i nvention processes the Cancel Ticket nessage as follows (see FIG 6).

Val i dati on. The system preferably validates the fields of the Cancel Request
nmessage in step 610 by ensuring that it points to an open Ticket.

Processing. If_there are open orders, in step 620 the systemw || first try
to 153ancel Yphidagpn The sysismspraferplyivalidates WiaHﬁdftf Bare ﬁogp{aultlalq,,@f,{her Bgdrt any
execut | ONglocR Rankifitih a WeSHRrtEPRBuARY. | 'prﬁn él@,rn’ét}a%mﬁéd?ﬁ%nt e bRicBASRUBSanyn 11 ght
(this "cleanup” process ends when all related orders are either filled or
cancel ed amantithAnoteoarpgn @e@@fermﬁ@mgévahéat@atpma%@sa@v@& that the ordee Executl on
Engi ne' s rs have
been cl eancg‘gEu ggg‘g‘f"’qﬁ&' gf%lzaﬁtg%gé tﬁéodi‘rﬂ%ﬁté&ﬂ%ﬁﬁe ac no eegqfe)ﬁtg ﬁge)errggsncel

Ti cket wi tshledztbrba pergg@rtprtcs, in milich agse lageggh@omiemytftwtt m)asutdamtéﬂhecﬂ’cg if any. A
successf ul ket be notl fie Client GJ via
et Sor Jor 1 SPRsen B b i et Ret B Relh Miee Tk o new

O der nesgaggsg atAll Nelverfatekenbodinea s agpoit sdditi arblgregding astributed, 'raeutetkhomugh the GUI

bl ook 1 ot 40 BPEreRE e it eip o SPGB A B M o e orr e

enbodi rrenthyroesusern dlfeiiata kHbodimer® also alpp@ggﬁ@h §li 6r@ers THetpardnietethi ch case the
order wl| ﬁ limted at the | ess rgfresswe price betvveeg%%zge absol ute
rPcie?

limt pridESQRH tiermneg fedumpsnpf penf ctipn therrodf) frapyihe Beeg PSrent users

nmay el gct (NBBENIRIoi Wh@edﬁé’ o?déf'sl?ouﬁl b pribk®l. Mgk Pzbrstrdel aftrfeXRGk pRtdiathy €l d to
di stinguish tickets (FI X order with Execlnstr = "suspended") 30 from new

orders (whlistgardedifihnordaydsnonmmegyd- Thy sysrmereforahly repogis eieqtedcatlers fathg) | and
have al |l  g@ciiehe W ;Z&lp}één&blwr&%&/ RIR1 ﬁént%‘gs/ tk&%@#ééﬂé%ﬁéﬁmnfséa&” FI X

orders be interpreted as New O der nessages. nessages are
pr ef er abl yglso rpgqﬁqaléﬂ checksthat thgyosder does not exceed the size of thc assocmted ticket and is

on the same side as the ticket. If the client entering the order h as a credit limit with a

20  sponsoring broker, the system preferably verifies as part of thes validation process that the
order does not violate said credit limit; the credit verification process will be described in
greater detail below. In a preferred embodiment an order is rej ected if the system had
previously received an order within the last 5 seconds (or othe x predetermined period), in
the same security and side with a price that was both more pas sive than the present order,

25  and more passive than the reference price at that time. In an alternate embodiment such
increased aggression orders are accepted but marked as non-executable until the 5-second
delay expires. In another alternate embodiment all orders are n on-executable until an
accumulation period expires, but are then submitted into the Execution Engine 50 in order
of side, price and time of entry. In yet another alternate embodiment there are no such

30  conditions and orders can be entered at any time with any price and are immediately
executable, but Help Desk operators are notified when a partic ular user is found to have a

pattern of checking various price levels to try to feel out reside nt orders’ price limits, and
-27-
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Processing. The system preferably processes valid orders through the following
steps (see FIG. 7).

15
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After validation (step 710), valid orders are passed to the execution engine

immediately in step 720. The response will indicate whether the order was

Rejected, or accepted and placed in the book as an open order, or has an

execution pending. The status from the execution engine is reported to the

GUI client via NetServer.



| U

In the preferred enbodiment 10C orders are rejected as invalid. In an
alternate 5 enbodinent 10C orders are accepted but the owner of a standing
contra order that is qualified to see the CONTRA PRESENT notif'cgtion can
see that WOJPY847851 aced an | OC order that failed to efgg{,‘{%"?g{(’ﬂ %he

preferred GUI, the synbol changes fromorange to yellow briefly then

reverts back tg or e). |n her ternate. e iMEn e |OC orders
are accepted but tﬁg&&)&w Eﬁe%ﬁ%ﬁ%gﬁeisﬁe& rfgeﬁa%llysrgﬁog? ths%gorré?rg%ﬁs O der
attributes. The syshdnvioFIX dseAgoepeddar Rejtctedegi7a@xtheexqpeiddnspending i nd t he
required fields in {he Qr der sage asglven in t fal.l owi ng table.
Field Cooments d isgiﬁlslvg?&?eﬁﬁxf aafnsé?’] 6ga‘r%fas “F%ansklﬁsé*?“e“tﬁr%%k gr"fD QU t hat
entered the order exbdueiod esdspeiviill Biliogydhe B bider statwsapd4feimadshgeycabizar es Price

Optional if pegged., P d orders.with alimt act as |limt orders if the
peg val%ue crosses t%ﬁ%ﬁ?ﬁ“ﬁ?""@f‘*ﬁé‘%y or Sell only Synbol On the Primary

Mar ket  Ti me-i p- For TIF) TLE.is either an absolute tinme or . DAY. All
orders expire gt tlﬁglegﬁ%fué?néwef?dgﬁfeﬁg’ahﬁw%ebégpﬁﬂ’ﬂe SKEREYW 1 | execut e
at the pegged val udnititte B@idces 740 YLK the ecilibitenach Wohimat irkpdasing thto be added
to pegged price Praocessing, The system preferably processes valid orders

t hrough the foll ovx,ilﬁ‘@hhogflgfp"sm’(dﬁ'ee FIG 7). After validation (step 710),

valid orders are passed to the execution engine 15 inmmediately in step 720.
The response will indi cAtREeiGEhaROPdimsRt dstegpines ylethepibiets dfecigeresiveaccept ed and

pl acedgi n the book as apordR@RieRNififk sy®m. Dard@ is D4BEksIvedoRANEend. The
status fromthe execution engine is reported to the QJ client via
Net Server. -28- it is on the contra side and priced at least as aggressively as the
symbol’s current reference price. Users with an aggressive contra
order immediately receive a CONTRA PRESENT notification. Users
with contra orders that do not qualify as being aggressive at present
15 are eligible to receive such a notification as soon as they later become
aggressive through a change in the reference price. An event is
preferably scheduled at the time of order entry plus 30 seconds (or
other predetermined period) to send a CONTRA PRESENT
notification to the newly entered order if the order is then found to be
20 aggressive. This preferably occurs regardless of whether or not
resident contra orders were eligible to receive the notification. Thus,
users who place passive orders in the system may have the presence
of such orders discovered by one who is willing to place an
aggressive order for a duration of 30 seconds or more. In an alternate
25 embodiment the delayed CONTRA PRESENT notification is only
sent if resident contras had been found eligible to receive such

notifications first.

In an altemmate embodiment, the system also determines on order

entry whether the new order’s price is at least as aggressive as the

30 latest published value of the Block Price Range (BPR), and if so, tags

the order as “reasonably priced”. If the order was identified as being
-20.
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INY/ 1751195. 1 WO 2005/ 086785 PCT/ US20051007463 If the client uses FI X

Ti ckets, the systempreferably reports the order status back via FI X as
Accepted or Rejected (step 730); the execution pending _statu i1l be
report ed ‘392@2)4é(¥§6'é8§at us in FIX (a subsequent |ocked-in & Z‘é%f"?sﬁW%ssage
will follow). The FI X order status update nessage carries 5 the ID of the
associated ticket. |If the Execution Engine .ndicates that the. order is
Open, the systemwill irf?P @pgc?)i](ggée]@gS%??lf”ﬁ??ﬁﬂﬁﬁea%én ?naéi?tlvlct ator with
the aimof increasing thsaate|th&ksbter dwouks @i ACTIVRIEMEDIAnQifedtnned] enbodi ment
determ nes whether there are aggressive 10 contra orders in the system An
order is an aggressive cBﬁ"ifsrlé‘”gg%gFmit?pa“ietor‘feﬁs IBHIIQWEUIH?S?[PF%MMC and priced
at | east as aggressivel yerasodinift thedallochlclatedld BREK P Rehgd) 6 QUNTIA Users
Wi th an_aggressive contra _order imediately receive CONTRA PRESENT
notification. Users withREHNTBPUSFHIORS eHAnlydbthnBeY &%&‘i??r%eéss bei ng

aggressive at present 15readofatity hritledlaRd fsQerh®R@IfVEs Ftke BetermiMddithdt 6@ ek ON as soon
as they |l ater becone aggressive through a change in the reference price. An

event is preferably sch&deniee ‘apeef frasopphipprinedghiqugh ARgey NP4 rdes seconds
(or other predeterm nedyRefifd)e gEr send a CONTRA PRESENT notification to
the newly entered order 1f the order is then found to be 20 aggressive. This
preferably occu s regacth s GheRINRE ofEr JMEs 1o afFE LYk BAES 8 Orders were
eligible to receive the notification. Thus, users who place passive orders
in thel8ystem may haicsesebasgbevssiacing abyalidation siep dE) Sonfrasyrdyrevélaby one who is
willing to place an bESEEME oL AR abf Y duratd Qe ¢coBds.or nore.
In an alternate ZSCgﬁgoﬁq%ngrﬁ)?Ct%e Je{yagl‘%%teco@%ﬁgpﬁaf’él H?llgtl |ccaeti on is
only sent if resid@neeaspassiths had been found eligible to receive such
notifications first. O In an alternate enbodi nent, the system al so

det ermi nes on ofhgespstere prefeyablihenables usem éo apéan CoragePrder ipespages.iGanegl Ordgast as

aggr essi ve: } . i ge (BPR),
and i1 so. Sgeihe Bl 85h sRAPRIEE KRG Ale GR B R HILEE O

i dent i f1b edIrea atteinatg emB&liment cancel order requests may also be received via FIX.

Validation. If the order ID is invalid or points to an order that is not known within
Cloud?9 as being Open, the cancel order request is rejected.
Processing. The system 100 preferably processes Cancel Order requests through the

following steps.

20 ¢ Cloud9 OM 130 passes valid cancel order requests to the execution engine
50.
¢ The Execution Engine 50 will respond with the shares that were canceled.

The cancel response may be preceded by an execution(s). For filled or

expired orders the cancel request is rejected,
25 * Upon receipt of the successful cancel response from the execution engine 50,

° The order status update is pushed to the GUI Client 20 and the

Analytics Server 160.

If the client uses FIX Tickets, also report the status update via FIX.

Release credit that was allocated to this order.

-30-
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I - NY/1751195.1 WD 2005/ 086785 PCTI US2005/ 007463 "reasonably priced" and the
synbol was not already in an "active" state, the systemissues an ACTI VE

SYMBOL notjfication to all users, inviting themto plac i hi s
security. WO200¥08/ 8% nat e  enbodi ment that al so cal cul aﬁé@f/ﬂfi@ﬁs&oﬂm}g” ce
Range, the CONTRA 5 PRESENT notification is sent only if the new order’'s
price is reasonabl yopriced,, LS. ed jf it is later determ ned that
either order is no | ong@?tggﬂggﬁ}&k‘ggﬁ&i E%p(f‘,catl%rlﬁga‘f?“dﬁa glatedfo t he orders
prices and the BPR I n taiseflerd 2indvhtesytfic@idnvaitks if 65 loagdr@rcogfaders to

arrive; a contra order is 10 processed as above starting at validation step
710. Contra orders with p&?f"“tequal or better price preferably execute as

close to the then cuarre reference i ce as .possi stem
preferably enabl es users 10 ‘Bt ﬁe“‘@ﬁﬁg&f’ﬁ@‘aé‘f‘ %é@gggs%é | Order is a
GUI / APIs message with a Gloifibdich deatdel &8s pREREIIFERE nbi@edo thie? New Repl aced

Order. 15 In an alternate _enbodi ment cancel order requests may al so be
received via FIX. Vali datotifigations Usergmar@aiinug 9 placeiordesy gpodt sidssiht s to an

order that is not known Mijofdeo thEhQHRRKiASIeREE teREbpoklifi GAMGRoMGT der
request is rejected. Processing. The system 100 preféerably processes Cancel

Order requests through t#lemaggmbedijngry thetAGIVESYMRPb sidl iOhiret8plipgdses val i d

cancel order requests t i i . cution Engi ne 50
will respond with the sﬁtgl?ﬁe&?re?ﬁgt%weggmg% cgé%g%?rg&my%gﬁégl response nay be

precedag by, an 16ea) B Akl 180 bl ool Qhco/RARL S SEARLS I DRuRANCC!

request is rejecte on recel pt ccess cance sponse from
t he execut previowhygnteeeds@der. In Theepraferddrenbbdiners thepCimt«@/Rieplagu@hdeds ao t he GUI

G Lo 20, G0 b N TSGR s v b i BB (4 T et
to this oradernate-ed{bodiiddiy thid nikdsage dan W¥Ed BEOEREercdB6a/BEX, RN AHES200 DB Ah6ch
options as described previously for the New Order message.

15 Validation. The ClientOrderID should point to a valid order. The system preferably
rejects a cancel/replace request if it points to an order that is already known to be canceled,
expired or filled, or if it increases the price aggression on a previously passive order prior to
the expiration of a minimum delay (say, 5 seconds); alternate embodiments of this function
are described above for the New Order message. The system preferably supports pre-trade

20  credit checking. Therefore, if the size of the order is to be increased through the
cancel/replace request, the system first verifies that the new size would not exceed the credit
limit on the user’s account. Replace order requests that fail credit validation are rejected as
invalid with a reason code explaining the credit reason.

Cancel/Replace Order processing. Cloud9 OM 130 preferably processes

25  cancel/replace order messages by passing them through to the execution engine. The
execution engine 50 will respond with the order status including filled shares, remaining
open shares, and average price.

* Trade Message. The status update will be pushed to the GUI Client via
NetServer 110.

30 hd If the client uses FIX Tickets, also report the status update via FIX.

-31 -
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o If a "CONTRA PRESENT" notification had been issued related to this order,
renove the notification if there is no longer a contra present. o Note: in
an al terngte odiJrent with an ACTIVE SYMBOL 5 notifi j cel
order pr ewé%?@?@“g es not renove this notification. Usglr?éffﬁ%yog%oﬁ?él}nue to
place orders on both sides in response to the notification, leading to
trade opportunie i esye th@gﬂ&?&&ﬂﬁe m@!iih&r HAi% d m%%eq}:claﬁcet{x}% rgémex d§YNBQ.
state is directly Iinke to*the presence of a reasonably I ced order in
the system 10 The systrédpllahied tethiabidestotrdflectibenewt @d@nt er cancel / repl ace
order requests to nodify a previously entered order. In the preferred
enbodi ment t he TededdéssReplhecacalrieienging SGrep@ts| tradey to thesrdereMpragent idhig
(dientOr ' | ' / Mool er nat e
crmbod ment T b ok Sk et il SR SRt e tihoRR p KBk G

conf i gur at trasla invopingoxsctlyswdesiersi bed previ ously for the New Order nessage. 15

Val i dat I on. Th?rhgtéxgé?ﬁi% Aot ‘#Aa%h%%iv@éua[ Sadts YMhilsPa 04 %{fz:onTrQe system
preferably rejects a canc%?/rep ace reques rFe it poi s ¢ 6”8 order t hat

i s al r eadyordero(unetenasy math)eTede can®x piuttiptt indivithbdl tredes f@lowidg 4 thattihcr eases t he
price aggressi on. o . preyi ousl assi v rder prior to the expiration of a
m ni mum de‘ﬁ’ﬁé" E%cﬁf?wglcgé‘e‘lhﬁgrf?ééﬁ f‘@FPF&&eé‘g(‘é'nbodi ments of this function are
descri bed aboveifcenh tlaheis et AfdactBRSRNBes of B tTMS R8¢ R8Py SUpport s
pre-trade 20 credit checking. Therefore, if the size of the order is to be
i ncreas®d Y ough the cancel /repl ace request, the systemfirst verifies that
the new size womkd daQled@¥B68ReADEHE E)‘»“s_@n{expéd_tsnfbrfin&’&etf&fov&fﬁgeﬁélés iggeount. ,
Repl ace order requests that fail credit validation are rejected as invalid
with a reabefe Mewestexpl ai ning the credit reason. Cancel /Replace O der

pr ocessi ng. Cl oud9 OM 130 pr efBesaition pr ocesses 28lypancel / repl ace or fer
nmessages PyragpdBsi ng t hem t hr oulgifortthis tride execut i dretéapgi ne. The execption

engi ne 50| Méwbrdegdopond wth t e00deTina Rk s | nldudigng filled shares,
remai ningi open shares, and aVgidggd i ce. Trade Message. The statls update
wi Il be pURQ&RnRaddIe GO T'T e hieh ordet Server Iy, 30 TT the Client uses

FI X Ti ckef&ganilk S0 Tepor U The B§@gfds updare via Riggy -31- 1- NY/ I75I195.1 WO
2005/ 08678_, 17007463 Joc SIiTe SrRBSEibds! QLA nodrties the size of
, cance

t he order and repl ace g\fﬁ 1oF the order.
NewFilled Number of shares filled. INT
ResidenAvgPrice Average share price across | FLOAT

all fills of the order.

ResidenFilled Number of shares filled. INT
Price As reported to ACT FLOAT
ACTTradelD As reported to ACT String
TimeStamp As reported to ACT HHMMSSCC
BidTimeStamp Most recent quote received | HHMMSSCC

on the Bid side (whether or
not it caused a price change)
OfferTimeStamp Most recent quote received | HHMMSSCC
on the Offer side (whether
or not it caused a price
change)

Processing a trade message. The system 100 preferably processes Trade Messages
from the Execution Engine 50 through the following steps.
15 ¢ Report both fills to the relevant GUI clients and via FIX for clients that use

Tickets or request FIX executions.
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amount allocated to this order to reflect the new order. Trade Message. The
execution engine 50 reports trades to the Order Manager 130 via a Trade
Message. Message fromthe Execution Engine r ed-in 5
trade invgﬁ\?/{&g%}ﬁ%g%ctly two orders. The Execution Engi ne ggﬁ%oﬁ/&?fgét&ch

I ndi vi dual orders against a book of contra orders (one-to-many nmatch).
There can be muleti pl gpindi\idialadf @&3ud Shhavs BRduGId bRB@ Gk RAch Of
which will be processgg ?ﬁﬁéﬁ@n é%t?y. égnce ai?%g@g s a s%ngﬁ%m
transaction, both | eggceof therteade.r ade shoul d be reported as a 10 unit. The
preferred enbodi ment of the system expects to find the following fields in a
Trade Message. DBescr tfihotiadesyses ticketg ded the regidpad guankity<onttheydeketss fesyigan thewr der i D
The "One” in a One-t gq,Shid R SleshAe bl Aiaih Doy Gade @ or der
String Quantity Shargg IN#E%ﬁg&g£é$??%§ Ayéégggﬁgharelgghce gcroé% FLOAT
all fills of the ordéeket.NewFil |l ed Nunber of shares filled. INT

Resi denAvgPri ce Average share price across FLOAT all fills of the order

Resi denFi | | ed NInber Serd Blaely Eape Mesdageito NewFervepforclelivesy toe@dls thatiwatoh INGT FLOAT
ACTTr adel D As report R AGH Il ' & I Q- HHMVSSCC
Bi dTi meSt anp Most reg%ﬁ%@@mot ééﬁ(éi g%&%h%%%g%é@%ﬁ tgﬁg fﬂ%ﬁ'"}ﬁq@ whet her or
not it caused a pric¢e change) Of er[heverfttianp Most r&dypat quote recefved

Hi - 11vI MSSCC on t he| QitheStansy de (whet [Rdportsdibynid 1t 3ISRMSSO0r i ce  change)
Processing a trade fressage. The syst|eFReddidn Bngher ablly processes Trade

Messages Quantity Shares INT
Price FLOAT
TotalQuantity Traded in this security | INT
since start of day

The system preferably enables traders to cancel all orders they have previously
placed into the system with a single request, in the event of an emergency.

10 CancelAllClientOrders is a message from Net Server requesting cancellation of all orders
that have been entered by a given GUL In an alternate embodiment this message can also be
delivered via FIX. Since the execution engine 50 does not know the customer ID, Cloud9
OM will process the cancel-all message by individually canceling every order associated
with this client that has an Open Status, processing these as individual Cancel Order

15  requests.

In embodiments that comprise a Block Price Range, Order Manager 130 subscribes
to BPR Update Messages from the Analytics Server 160 in securities for which it has an
open order and updates the reasonably priced condition on receipt of BPR update messages.
If there is a change in the reasonable price status of an order, Order Manager 130 re-

20  evaluates whether there is a contras present situation for all orders in this security and
updates contra present notifications as described previously. If this results in a change in the
Contras Present Status on an order, the system preferably sends a CONTRA PRESENT
nolification update to affected GUI clients. In embodiments with an ACTIVE SYMBOL
notification, the system also updates these notifications based on BPR update messages. If

25  the symbol is in an active state, has been in this state for at least 60 seconds (or other

predetermined period), and there are no longer any orders within the BPR, the symbol is set

-33.-

1-NY/1751195.1



fromthe Execution Engine 50 through the follow ng steps. 15 Report both
fills to the relevant GUl clients and via FIX for clients that use Tickets
or request gtions. -32- 1-NY/1751195.1 WO 2005/0 5

PCT/ US200S ‘756%"%% Update credit to reflect the actual i’%&ﬁz“ﬁm@%dit
consuned based upon the price of the trade. |If the trader uses tickets and
the residug q]%?PnﬁIé&tggﬁ]ﬁ&séﬂv&‘é?&ds WS ACERE %%C}L %uﬁ{gﬁo%&ﬂ QPck Quantity

for this syr’r% guantity on t Send Bl ock
Tape Messagesdage Wb Sﬁebalﬁnatuk @rNaﬂectuvvdnyn tlen@d entoHiatenithe adtive byngbol security.

Deccripti oty s angy S AN Rl R ot e

Quantity Shanis hhd\bEen Brm ¢e 1dsk AT 60 a'aobrals Qnacttambtycr'ﬁttadad embodiiners tlgecuri ty | NT

They have (18 B0erS PRFAREE Phii5 e e CEpGLaM DTH: BoCPRGTE FRLRREt i n the |

event of aRn@&RFYRE& KNt Or &a&mﬂlcﬁd dv@ltlt@éhts@é gRI Ge b@iva staRs 81RAGs fefle® Net Server
requesting cancellation of all orders that have been entered by a given

GU. In an mww&wéaéwbé%ﬁ%ﬁky nrigpdexgpiabiegades imthe sl thigdme.ver ed via FI X

Since the execugiQDu&EHMR. PR éi@&i%oﬁ‘@ﬁ e Hq@‘ﬁre?ér'r%& eBdihbht ilHookdh OMwill
process the cancel-alT nessag |nd|V|duaIIy cancel i ng every order

associ at ed thagamp facHitg acthe el ?Wi(ﬁfrhlé?g aphthOpyeasySeme CRmmpnentecaysi 4g t hese as

i ndi vi ggal uﬁ%ﬂ&e&n o Qé&a%ﬁerﬁb% {)tﬁe Eiéautf‘dﬂ% an*E@EsSa %Hx?&&?ﬂ%hﬁﬁ a Bl ock
Price Range, O der Manager scri bes BPR Update Messages fromthe
Anal ytics S‘émusdétsysmml(i)m lrsmlmﬁmquascnmhe ﬁpmtmhahty ofrthsquuuqm@rgmoﬁlgrasand
updates th LC cendi t . ssages

T There | Lokt BRANER hR B Aol e 00000, SREB LR lee B R BB

Manager 13@’rdcew%ﬁxp@vdaldnﬁ.tb¢lag/ aivteeiuktemextmearﬂ identifieCiostad by aplire&reaitOrd;artIDat ion for

all orders in. this sec pdte resent, notifications as
dGescri bed gPEUF Serdpg e trorhE. FhegiBrlor AndnHLgEER phigcoring o b

15  checking to see if there are resident orders that match with the incoming order and

executing trades with resident orders ranked using price time priority, as we describe in
more detail below.

The Execution Engine 50 in the preferred embodiment is the book of record for
recovering the true status about any Cloud9 trades in the event of a failure.

20 The preferred embodiment of the Execution Engine 50 supports Limit orders and
orders pegged to the NBBO Midpoint. In an alternate embodiment other order types known
to those skilled in the art are also supported. For example an alternate execution engine may
support price discretion orders that automatically increase their price aggression to keep a
top position in price time priority ranking when other orders are placed in the system. Such

25  orders preferably are then re-priced to one tick better than the best other order on the same
symbol and side, as long as this does not violate the absolute limit price of the discretion
order. In another example of an alternate embodiment, the system enables traders to enter
orders that are to be priced at a later time based on a volume-weighted average price
(VWAP) for a forward time interval, such as the VWAP from the time of the trade until end

30  of day, or the VWAP over a specified time interval, such as a half hour interval. For
example, such an order can be priced to buy up to two cents above the VWAP for the 11:00-

12:00 future time interval. In this embodiment, the ACTIVE SYMBOL notification for
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Contras Present Status on an order, the systempreferably sends a CONTRA
PRESENT notification update to affected GU clients. In enbodinents with an

ACTI VE SY, i.fication, the system also updates thegq R@hdsiohfasi Ons
based on ‘&{BQO%@E{% nmessages. |If 25 the synbol is in an%gﬁtl?g\?e state, has

been in this state for at |east 60 seconds (or other predeterm ned period),
and there I i t -33-
1N 17511 981K 8008 SRR $EOER i i, bR INII el SRR o
Net Server gedpdsrespond@y fosEciSy MBEicatiant st vegessaily bpprised immekitionyle the saipe

Synbol St at Ygp,z M&g@ﬁﬁdevﬁms tle 2 HiGE DR &?@89@1 ?ﬁg ﬁi}l&oﬁﬁédeﬁﬁluée{ mbol

status is updated on any BPR update nessage and e set to a not active
state even qffthetfhglblsyhlb(ﬂlat hdsingdwrded Pimbaflyyan MmtqmdBQbHSQ@dnﬁ®chItm yet

th |t d h
anot her 52! LHLOBELUOLIRLLAE o AGH Vi bl YRUMAITADABYRY Change
cancel | at i dYMBOhtnotificatins deseriliel dte cbimgosamlof/etraﬁeamm&ndltx\a@rsarﬁ effected ® t he
f I I d t i h t thi
P o Bxecdritan Hphect 1R et il e EHGENRR I el SRbesPabefrBlt bR bodi ment
i s hosted |rafereh&eprsca@md BRrek Pn&eyRaalge e bekaetded LWsWamoldiss @dsketieFérwo syst ens

conmuni cat n 10 intranet L.ternate enbodi nent the Execution
Engi ne 50 | %ﬁh&mfﬁr{;ﬁcfﬁflﬁelﬁﬂg\%gl}ﬁ%{g & orPag@nd PiskeRd i enbodi nent s

the funoti qefaidn&aﬁs te ot Bl@gdoree fricedoffRahdRmetls inth@fair 1Padeet, Regheebpw. The
Executi on Engl ne 50 receives "anonym zed" orders, neaning that the order is

stripped ofthe rllapyajuesyf gachditsan epsest o ity individhal WESFANES PRS- i nst ead by an i nt er nal
Order- 1D and t b 5AONS0L119 Rk dBaedifcdatBUld 91 B8IASS0 pr ocesses

new i ncom ng orders by 15 checking to se there are resident orders that
mat ch wi t h (p¢ased exdom). M regghsrordandlse hesauintirigice that g onder fs preferiablent or der s

ranked usi A bel ow. The
Executi on E’gaslqéléé&gtfstbkﬁﬁ%eﬁea& %re%??aggv%\%ﬁ%glﬁﬁn{a‘%@% i sﬂ}eﬁgg% %{ﬁ&?ﬁ record for
recoverlbng entbediment vstheftue ;abedmldanyuomaovwﬁ ardate sn iabsotutelimiv pride inf  a
failure. 20 T ref 8 f ., th ut| n. Engi ne 50 supports
Limt or derpsrefgr% nOta ars P réc‘:"ea(czll 5 I%C?(CNIgB%Wﬁ( Ohatﬁvﬁl% ﬁmlr% BY%at e
enbodi nent tainkeut tobdém af g&m&&tden@mﬂxmehmltMm& pﬁcedi IVMA}P ordel@ vedrtmagr e al so

supported. For exanpl e.an e execution_engi ne up ort price
di scretion aBP‘HJé‘F%a Pn‘%ilﬂ“g%?wég} 9r9er ﬁé?‘%ﬁ%cé let"ﬁg‘? Smﬁgﬁaggefgﬁ’é ession to keep
a top posidkpiedtiohdf ME ipfi€ing heIRKnARd feYiod ek praghatthedardithetadeisiesiedat e pl aced
in the system Such 25 orders preferably are then re-priced to one_tick

bet t er 2PharP“{>‘nf€f!5‘é§‘Pff%P<H@fngd%°H@“ OSH‘CtS'P?éess%ErﬁtE VWaRg|to Bispositdor expnplong as
this does ngtordek &lrab@oddGaRPEMuytaethl kit VWAL &ePlhe b nBiuSEHES itéh price

of $21.15 (for example, the current price may be $21.01) will close if the market price
breaches $21.15 45 minutes into the hour. Since % of the time has elapsed the trade would
be locked-in for 75,000 shares at the VW AP over the 45-minute interval. Such a stop price

25  protects the buyer from the risk of fast price swings during the pricing interval, and lets the
seller enjoy the stronger market price to place the remaining shares.

The execution engine 50 preferably allows pegged orders and limit orders to
interact. Pegged orders are priced on the occasion of a match check event and are then
treated same as a limit order at the more passive of the limit price or the pegged price. In a

30  preferred embodiment the pegged value is the NBBO Midpoint as reference price, plus a

Peg Offset amount, which can be positive or negative.
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order. In another exanple of an alternate enbodi nent, the system enabl es
traders to enter orders that are to be priced at a later tinme based on a

vol ume- weiyghb@[, 0g04es age price (VWAP) for a forward tinepj ch as
the VAP fromthe t%rre of the trade until end 30 of day,Pg?}U?%()\e(@W over a

specified tinme interval, such as a half hour interval. For exanple, such an

order can be pruse@th the pRifdirddRibBdiid BLhaBlePRAYE PdPoas edtioh ot ABmit1: 00-
12: 00 future tinme interval. In this enbodi nent, the ACII VE SYMBOL

noti fi cat io5AerftypnsumgAbat fiNje marketmayes swigtly> Bois Prsigbdos nasdrpie AATHST? 87463
future-pr isﬁ@@’en‘f}rfﬁ Eas GHrs BEAYSIvE REcohipiRd kI theNBBD. Hhe GOg20MUgshusttieway der wi | |
a

be priced, and orders responding to such a notification nust
necessar i |9f U588 3PP Ryrepresenting thedpatyre 2y Racapratsction and offeaing thepatigtPce. Thus,

the VWAP tdieddd @iy @hn 45 Gtd VR the NIBPmRBEIRt Bce bhe definition of the
fungible itemthat is being traded. Simlarly, an alternate enbodi nent

enabl es users tBscBispihaedropailepeggphorderp aidlingt ordese ify the §ystem, @ mateh By k et

conprisin t|: i Lo hhi i descri bes
Fher compoa 1 5B FeaTBPHL bk iy BiEaebalior s SN MM Gk o Lo i th
buy or selwouwd deissa peggtherdesdnmict tactpssg comiatorder’s litritgsiee.al t er nat e enbodi nent s

the reference.price and Bl ack .Priice Ran nmust .be extended, to,VWAP orders
or baskets. Forﬁle B g RFLeTETPg IQF%ﬁgg’eBFef%‘émivgﬁfoﬂeaW‘I‘-’“\ntbgel f, while
for paix s teggerbbsginet ¢h dnbrg ol O néve bt be@ d chaigeén the &IBBYEprides tHaecapses ees of t he
instrunents in the pair or, baske i ght ed the dolla | ue of each
o bacodeght i (S apl i ther ordstss TSR Srerat Mipéens e Walir Sy Tro'
orders or pbées ® igitibesdck ehehésve to a reference price (pegged orders). If a

pegged order also_has a Limt (gri ce then the order is preferabl consi dered
to be priced at™fFscqiPrEpgiagqrreisrablyifampnsss # compogent hat faeeivised g val ue. 1n

15 enbodi NRRLE MsdaBed ik 1R thraip?ﬁfijde%@@r{d?Kee?dd%cI@‘?f MR an@BesabSOl Ut €
limt price is preferably not allowed. Oice a trade is locked in, it wll

cl ear v asisng infhenatign gachingri¢cheiquas tian are suawt ip theeart. Ttrpreferably 8169 nat e

enbodi ment__w = RF| Y4 F’ . ;TF% E,:nStop price
on the \/\/\.d’fisl\éwcjjltre%Elaéo'.ﬁtl#’g1 Qr;[tﬁlf gh%%?f’ccel %%%e%@ogfbggﬁ%éd Yof gzri%&# e g1e>r<1pi ration of
t he pri ci mgcpey.ivdareafienit wheregaye aodeseagd svhpregerdbane slayhangd it ¢ithet thabkst i s

| ocked-in 2 | t.he corr opdi ng portion of the shares, at the VWAP
up to thi sb%ggfﬁf¥63}:§{feré§§1w ‘gnggﬁr@fder for 100,000 shares to buy at the
future VWAP ovélthe Brecuniex Enginw50 prefetably redimaging list of syaibols 2dr. lthch(if loas oex anpl e,

the cugrrent price., be $21.01 ill close if the market price, breaches
51 150%5 Srohe £l T amanr s i op P egped ohgtn e fhe bl §iked the trade
woul d  be subsidektb NBBD pé&, dBetes hva bl Secaditick hethiyWPFe\RY purhiedd s nut e
interval, Such a stop price 25 protects the bu%/er fromthe risk of fast

price swi GEIQRuPsesed SAers yithailimgt price ateypansidesdo popegagdpyders if their price

was taken to be the pegged value when received by the Execution Engine 50, and as limit

orders if they were priced as limit orders on entry (i.e., the pegged value was more passive
25  than the limit price). For each symbol within this list, Execution Engine 50 preferably will

set a buyer threshold defined as the value of the reference price at which the value of the

pegged order would equal the best limit contra order, and/or a seller threshold defined

similarly for pegged sell orders to intersect limit buy orders. On each NBBO price change,

the system preferably calculates the new reference price and determines whether this price
30  breaches either the buyer threshold or the seller threshold. If the buyer threshold is

breached, the system proceeds to execute the trade between the pegged buy order and limit
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seller enjoy the stronger market price to place the remaining shares. The
execution engine 50 preferably all ows pegged orders and limt orders to

i nteract. ﬁ@%ﬁ’j”éﬁ eers are priced on the occasion of a JEL6 §508§7 ?}563event

and are t d sane as a |limt order at the nore passive of the
price or the pegged price. In a 30 preferred enbodi nent the pegged val ue |s

t he NBBO M ich can
be. posi {1 veone g ek &l e bRy it Ry B8l Rt R el o07asa
Users in thwtm@éwwederemdlsmerawwnéwablleedlrQSboldsebraaCPecg as a protection
onalimt Orde!tfmu@@?egeg%dh@@{s é@mtm&ﬁ% ARN 81 Sl holpard eI T OF der
does not trade at a ce that

appe rs very aggressive as conpared
to the NBB@refﬁ'daely Gigkedby mgwlmonm safleop thegfifectsierpgicaatPlay tiby se dpwesent i ng

the f eat ur %I‘&?S ar Fésg%gd BﬁrtQ% Lﬁﬁhg@@;l&pompwﬁg &&éfklﬂ%béOhﬁe tt'g%@est ?lﬁ?m:lltnOt trade

rmrethan <n> cen rom m dpoi n rice ec ere are both
pegged ord@mesaamdldeldmn aomdewsondarsmh& tBQ/&hﬁI&’ffecﬁlvaﬁémamhelr ahlng e triggered

not on order entr S ares nge in the NBBO prices that

woul d caus&® 5“&8@%@6“’8? 8@‘?““% with @‘8 °{d83t8fd8§‘§ai?grﬁgfﬁftrpél°8?yd%‘fd 's linit price.
Therefore, in tirge Ei&ﬁ@drrmuemcwlugmmm oas&ee ea(ﬁﬁg%mltsloﬂwe%hﬁ a match can
be 10 triggered either_on entr new ord or on a change in the NBBO

prices thattdkgiaploligws. M&&fcﬁ%fﬂ)é’rs hf*]&‘de?lb@%mﬁﬁ 9‘#1 snferpvibedechingd syst em

preferafy y THRExeBBA Bndihesd &énveéfma Sbcuty AEARS sthils FORNIDAY VS eTRILNES. The
Execution Engine 50 preferably rises a conponent that receives all quote

updat e nesdfaFe¥erdep eﬁeabée&oa)rw Qj@mmr&moms@pgdm&@mmmca@m current
best bid and.Resho ralto tef1§eeutbou%n§ e'd@és%@[?%de@sna RGRLsR &ﬁ‘\g NhQYRS wlchat are

known in the art. It prefera 0 enab orrponent e Execution
Engi ne 50 tvitalsaghyicss tdi@rtﬂstﬁhhsw updat es for a gl ven securl ty, whereafter it

wll receive a ﬁé%ﬁﬁ(@tmepe&’ﬁtheg}&m%mb% ecu etaﬁn e|t g%} e best bid or

t he best offer I'ven secur n |ne preferably
mai nt ai 1%s anflofsdtionfhs s/ylrfrimhw fiand luktlsalla dath fdrasrposes of f&e Amnhﬁnr&rvlcr it Orders on

one side and on [ re Pe ord t he er side and bscribes to
NBBO pri ce changfeagN?Vg&cg?F gggfégﬂet“? Ef(?‘ff‘téoqoé%gfne REPraply £eRgTiy %‘8868 of this
section, peggatodpaang immediarly tb mldudpoMe:-soaﬂel tBOBected Bkl inatchquapdgged orders
i f thelr price was. taken to be the ed val ue when received by the
Execution ERiTHRerSs informatioral pplyifer s PXIBF Eaqilitalphi) apg feesopi adnise thes i ¢

orders on e kade Wil Blear, AsRsR@edBdowal ue was nore passive 25 than the limt

price). For each synb nbol within this |ist, Execution Engi ne 50 preferably
will 20 A trade is preferably processed as asmgle transaction, using software-programming

methods that are known in the art, to avoid the risk of the system reporting one side of the
trade and not the other in the event of a computer failure. Processing a trade preferably
involves the following steps.
1. Report the trade to the regulatory organization as required and update the
25 order status in the database. In the preferred embodiment the trade is reported
to the Nasdaq ACT system. The matching engine reports to ACT
immediately for data dissemination (tape reporting) and for clearing

purposes.

2. When the trade is successfully locked in for clearing (ACT acknowledges
30 trade reports and assigns an ACT report ID), the Execution Engine 50

preferably sends a firm trade report message to the Order Manager 130.
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set a buyer threshold defined as the value of the reference price at which
the value of the pegged order would equal the best Iimt contra order,
and/or a shold defined simlarly for pegged rders to

i nter sect%%n&%m%oﬁ)g/seor ders. On each NBBO price change, ?ﬁ@lugfof’gg/g ft63
preferably cal culates the new reference price and determ nes whether this
price 30 breaches et‘xﬁ&ﬁﬁnb&@in??é!g%’éd blae 8 SR Yrdebly tRrSeWiiR theliMesaRlp! d. 1T the
buyer threshold is breached, "the system proceeds to execute the trade

bet ween the pegged iR mogerceaiid prdie Limestgop of thegnest seceyrIfer WS W05/ 086785
PCT/ US2005/ 007463  godty &nQNfEHhs NEttkegipbit, B (618 ad thdBmBStARY hiwhichage | T the
buy order had just been entered into the system and vice versa for a sell
order when the sel | &ecutigne¥asagreressed.-pr eached. |If nultiple pegged orders are
eligible to match_against sell orders, they are preferably ranked by price
time priority BasBeecsipn Hegieg jQpro¢oyess pepmiag smessapestasfollwvsso if two 5 orders
are pegged at 4§ @ i Al ik g ti@n! M Liges, the
limt prices ar e%idr}‘r@egl é%%?ggswcp&htv%g orgg’eagé;&%rg\gjé%q%%eﬁg'a%ﬂ I;er?f?eac ive price,
and t heir pramhksedgs foBowsdet ermi ned by tinme of entry, with the ol dest order at
t he highest prigority, level . The Execution.Engine 50 will preferably observe
Lrading hal to on MY R RSt i g reRR oty e LB s ha ¢ e,
al | existing and nete OtdiarManagdrl130e declined. 10 The Execution Engi ne 50
derives the security-trading status froma Data Vendor 60. If the Data
Vendor 180 i s uffabl elfte grdenis de fillaé b enwsecesimatidnhehegothere sppdimit orgers on

communi cations network 70 fails, fhe ecution Engi 0es no rocess any
trades but sinply V\%ﬂ‘a’ts’sdef2’(51|dpf’ﬁg'ﬁg oﬁfsﬁn%éceqﬁk’ﬁr’cf&%‘stf‘rgr%f)gﬁpg)-%?f’5?) afegf{‘ed. The
mar ket data feed intht feupitef erred enbodi ment contains the market halt 15
information as well as level 1 and |ast sale data for purposes of the

Anal ytics Server 16Process fan@tridR\is Q¥sdfibedtabb@ger ed the match, the Execution
Engi ne preferably reports the execution pending i mediately to Coud9 OM
130 with the exjafel Offet. aakelldhs Hdqinisi feam Clolld OM p@fidel arsogen blenat i onal
only f?é use E"¥ he Faci Iitaliﬂ%'r 140 and does not guarantee that the trade
wi Il clears PRETaphopiesied BSLPHANS 20 A trade is preferably processed as a

si ngl e transacti on, ey g ths TahWhOStePfeq@stdiiiddd vali@blded® thitgbin@te€aknown in
the art, to avoid the risk of the systemreporting one side of the trade

and not the other %R B&BeRkYf a conputer failure. Processing a trade
preferably inyolves the follow ng steps. 1. Report the trade to the
regul atory organi zat thsPrder ag aligad bees fadsdpiisciehe pracd ordsy FrEResE ST i n t he
database. In the preferred enbodi nent the trade is reported

¢ It the oxder is not yet traded:

o}

20 Mark the order status as canceled in the Execution Engine database

(Book 51).
Report the successful cancel status to the Order Manager 130.

In the preferred embodiment an order can be modified or canceled at any time,
except to increase the price aggression of a passive order as described above, In an alternate
25  embodiment the orders are required to have 4 minimum time in force of 10 seconds to give
other participants a reasonable time to react to events triggered by the Facilitator 140, such
as the Active Symbol or Contra present notifications.
The system preferably also enables the Order Manager 130 to request cancellation of

all orders associated with a given sponsoring broker, or all orders altogether. The Execution
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to the Nasdaqg ACT system The matching engine reports to ACT inmediately
for data dissem nation (tape reporting) and for clearing purposes. 2. Wen

t he trade sfully I ocked in for clearing (ACT am% 30 trade
reports a 2032&&2@ an ACT report I1D), the Execution Engine mg’ref‘;erably

sends a firmtrade report nessage to the Order Manager 130. -37-

1- NY/ 17511 6785 P pegged
orders ar egrﬁr ef ?S%?gg/rsg%%rzg%%fg ggah@?%eé{r?%eﬁgg’%;; ?‘gﬁﬁé&%ﬁw‘%@ent bid and
the ti rrestadtpsmfdthdma)rmssﬁngmcemccldirdeereqtmsﬁtbymes)f cosedf theowaiscul at e t he NBBO

m dpoi nt, WEJhe EQgcué%leErg%c TR g%ra@lé/ v‘ﬁ@da?e@ c&n'l%ctl lHlt t#xg pfa@ﬁlag{%elc essed. 5

The Execut | on Engine S 1 ncom ng rressage w O der

Pr ocessi ngl30Nsing @b-ekennd Ieastbeses ©adess fof amméchien, @M slySem ;irdsfenablypme:bks mBbl y
processgd as follows. Ildentify matching orders, if any, and acknow edge
order entrY & th status to the Order Manager 130. 10 If the order is not
filled but. CaUS‘&,SSeﬁveS thhuaystﬁﬂ piﬂM&fBﬂﬁy &dn@meesahaﬂpilmtlbn Qfdgﬁn@ua@mtafaee side and

pegged orders Qqn ot her i ster BBO price updates |n
security. lhﬁfreagéessgc ﬁ‘i}qma%)éoé D&@é&ﬁe%@% | thyeya For@nﬂ‘é?alo’@ancel Or der

I's a requegdiwk 80kich QyHS 1£Mned Ne@eset 118RIOPEAsREEE frontldnd apptichfonPief er abl y
processed as follows. Verify if the Cancel O der request carries a valid

order 1D t#&ess piud? Gading sgrvicessudrasithe igrangefdiERoupdates and ¢ndry of BERIS RS al r eady
been trgdegl, s ng.inect the cancel order request nessage It the order is not
yet traded: 20 Mark the order status as canceled in the Execution Engine
dat abase ( BooKf®gs)of cormeqzto\rlty te h elient iscletseted) IClayalf pedfershln pitsmptototchreeiGilder

Vanager 130 cudiPy b REELEL B en0adluant 1R ALARE cAR0REN TR LR or

cancel ed a gressi o a paésive
order as ddkews |chmnth talse)c.oea cbmﬁ@uratmh whenainttiee 126 dndmﬂctm&uytdoes*mt omser s are
required t c(:)anpe Y fforCof 0] open on}llé?s tchgr?ts [ hat glgcli fts a?tem%tg coni 1g(1)1rr]a on tthoen %ia\yeeto call

15  the Help Desk to cancel orders in case of an emergency.

NetServer 110 passes trading activity messages (orders, cancel/replace, cancels) to
the order manager and passes responses and unsolicited messages back to the client. It also
stores client GUI configurations, such as the location and size of windows on the screen and
the list of securities that the trader wishes to watch. These examples do not constitute an

20  exhaustive list but instead are intended for the purpose of illustration only; other
configuration parameters are stored to support normal GUI display options as can easily be
apprehended by those skilled in the art.

In a preferred embodiment, the GUI enables traders to view credit alerts generated
by the system when the amount of available credit falls below the dollar amount typically

25  required to execute a large block trade. In an alternate embodiment credit alerts are not
displayed and the user simply discovers the absence of sufficient credit upon the failure of
an order entry request.

In an alternate embodiment of the subject invention, the GUI 20 enables traders to
access a dialog that facilitates management of a watch list of securities. The purpose of the

30  watch list is to limit the flow of information from the system to the symbols that the trader
is interested in. In this embodiment, the system preferably also enables a trader to see
whether or not there is someone else with an open GUI currently watching a given symbol
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ot her participants a reasonable tine to react to events triggered by the
Facilitator 140, such as the Active Synbol or Contra present notifications.

The syste@,&ﬁ(ﬁ%ﬁ&gﬁy al so enabl es the Order Manager 1301’%@.11;5@9%&@&6& of

cancel | ation 0o orders associated with a given spons
all orders altogether. The Execution -38- [-NY11751195.1 WO 2005/ 086785

PCT/ USZ005 AR il BRcaPuBLIORER SRS HEMNANMRAALD, FARGREmaRICT T equests

by first entifying all affecte orders a en proocessing the cancel
order requasbpdimeyt the GET &9 erahles ysersfto s¢rcthenuiehes of tTadersPyatehing IFCERYITHe 50

pref erabl Y%]}ggdroi[ %ﬂ%@st&&% @é%%%eﬂ aﬁ%ps én!a%rq)éc%ﬁft oMBR2YE e Sy:lrﬁpol 4si Ng

30-second eat’s. connecti on, e system preferably cancel s
all 5 or deCmirafNt8etrmessagesTtrdy sywstcbea pecafidesalnlthe prefeped smbodmenripisl ARlat i on

Progranm ng, | n ce . that bl.e libent QU 20.t0 connect fo the

Net Ser \r/qenr %1288%ﬁ?‘%gogﬁ%glﬁte{:%ﬁﬁwgg‘fefgﬁgﬁs et oPRS8E 40 &Y Saeguqet ’ean{i nt er net .

Net Ser ver skjDatell kepivter CargjuoBRpdate dstagenth agepdrate Hitiof8&utites. AnCcpsferréd oud9

tradi ng seryices.such a viewi ng of BPR updates and entry of orders in
o 10% ot AERH4TesR Rut Gprkeb i s oty 5 ofmeRiss SR bl U3 ouao
pr ef er abl yorédriestapdisiog 3 oped)@edepitted in FI@ 2Cin sritteihatoefB®bdiment the G Execut i on
Engine 50. |n.an a rnate enbodi nent the sysfem allows clients to select a
cont 1 gur ai b itas MO et 81 5eTRah saittes e P s Rorrafe WSpIERd nestitber | at 1 on
of openo or @esmiboFiniagidplist.nat el ect this alternate configuration then have to

call 15 the Hebp Desk to cancel orders in case of an_emergency. Net Server
110 passes tradPanagetths, vetgh bpsiseamure nederady able knaddandividpal seboly anrddl s) to

the order ABHAGAE HANGe aas%ﬁﬁa a£S‘e(?i%ﬁﬁ‘%%o@ﬁ‘grou;?ﬁpée.btﬁ{tfeﬁ@uﬁ%sﬁgx%s@ack to the

client. It al'so stores client configlrations, such as the |dcation and
si ze of wigrekpes sestort The sysiere prefesably alshenablesusersfto submit their ewn groaps efhe tr ader

w shes 10 WAk in S8 SXAMLATION 18k FAR SIS tﬂ@s;%%@?éhgtﬁﬁﬁe biff |7 st but

instead are 1 nten € purpose o on on
conf i gli¥ at theyrarpsimalystidadgo ehedissif groeps pibsesuritionthat theotrader m@ykchatiss fibmyo opt i ons as

can easily_ b prehen . by those skilled in the art. In a preferred
enbodi rrentl?c’pi%ﬁtg%%ﬁrg%rn“éag&glsspt raders to view credit alerts generated by the

syst em when t he pefetied wath ke adrfighthorc dieidf is depicles iDEIG8. THeeusdok hisle toanount
alternate

typically adéS r eqsui red t 8 ex%cutﬁ a]§I ar ge liol oclr<1 tr ?de. Ln-tﬁ% e
enbodi ment 298 sEAPASs of|sxqups obsymbAlgThg Py essy ag mARsnHIRE ss Ml LIS FScover s the
absence of y1stHahiesi Gdaks caf SI6b fevatPRR phibe sdvad WHER1iQor 128 a QFRBlof Sdthiites equest .
20  from an Excel spreadsheet which can be, for example, derived from their OMS or blotter.
The watch list is preferably managed by the client and persisted on the server.
In embodiments with a watched symbol notification, Net Server 110 preferably
keeps track of which symbols are being “watched” by two or more GUIs. If a symbol is
added to a trader watch list, causing the number of watching clients to reach two, NetServer
25 110 will broadcast a message to all GUIs that subscribe to active symbol messages to
indicate that the symbol is watched. If the number of watching GUIs drops to one,
NetServer will broadcast a message to the GUIs that subscribe to active symbol updates to
indicate that this symbol is no longer being watched. In an alternate embodiment the
message is sent any time a user adds or rermoves a watch on the symbol and gives the
30  symbol, timestamp, and updated number of parties watching the symbol.
The GUI 20 preferably shows all symbols that are both in the trader’s watch list and

are either active or have contras present, by highlighting them on the top of the GUI through
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In an alternate enbodi nent of the subject invention, the GJ 20 enabl es
traders to access a dialog that facilitates managenent of a watch |ist of
securities, The ose of the 30 watch list is to limt the flow of

i nf or mat i (%012908495?7ﬁ systemto the synbols that the tradBFT/US20080&%4e%¢t ed | n.
In this enbodi rrent the system pref erably al so enables a trader to see

whet her or_,not ere is someone se th an open GU rre wat chi ng a
gi ven syntgP* '°°d FeCRneley lis‘*fgfieQ%)loio #85%7%@6’7"5%&?3@ P (5%%4 (this

bei ng of icomgmisesi Ammsmﬂoﬁfxcamon,eaﬂewtfdsre:(bN'RReAiPm«mcEmT a trade) I n an

| t er nat di ment the GUI bl t he f trad
v chi ng. 20GRAGPD G = Hlmecoodel 11 mrogha iesBs FRrr b 4 R Bhges and

for recei pecodk atthe oPBdsicyRradyrebat isaglayddobit hems bf £&aipbrafesspageseda@nl y in
wat ched securltles In the preferred enbodiment the APl 5 allows a GU to

regi st ér FEHIBORIRE PERePERrPPEciPI 8 efrheAlismgE sTbRdigIF)! ‘Q%%?IEPP%W and

separ at el ynek _I_%S%Fawwsfb%run@]lj&h@n Hpsad %ltHE?ﬁ%Q@éng 18 ﬁ%ne?ﬁl?@ﬁ 8ider éﬂt@t of
securities. The preferred GU 20 only displays rices fof one security

at a ti me diajpgriad gotering a@ﬁeiemrresmsewthqfeessegederrbmtcwganal ‘8lgss 9T open, as
depi ct ed i« lﬂrn@e" &rttoﬁgeﬁﬂa% ofsgfh@gsﬁﬁgm%&&%ta Hﬁ%t%otgﬁvbﬁﬁé iher. to NBBO

updates in all watched securitie hese prices are displayed next to 10
t he synbol i n Bhedradgr GUISA. mfﬁopmgembmnmmmmhbloshqn Qfsbo\smgloenqiref erably
ablet ad |ndV|da dd . all at_ ar S|f|edas
bei ng :an }9(1( ©yroe 08%( %%%lis{t«g%mslucahwﬁg%gﬁ St"‘z%{iﬁ'?&}eas? Up or sector.
The syst empag &fmaﬁiym&km@nﬁlﬂle@%mseé theSelByAbbIs] daleanrth@xme gastoups of
securities i.n the ormof an cel | e and loa?1 these to the
system at 2$HY K Cmtraisfef%égxwél @lr?%?ifmﬁa&fe?ﬂt g C?]ﬁé ?)?m PBups of
securiti eshahlfi@tottchBrvd sited e uaBet’ sehE S s Muhediatly Reduat € 1Hﬁﬁ: padferf@l Wat ch
list. A preferred watch |ist confi uratlon dialog is depicted in F|]G 8. The

user is alsmaodigenthe S ZOprsentywaighed §y3Rbs msay%’fﬁblleétangl*ﬁée’%l‘%‘il?@é%mﬁra%dl n a
pendi NG Stcaitt§ pldsint fecthdpesuUser saves the changes. Users can also revert to a
prior saved wa?ch list or load a group of securities 20 from an Excel
spreadsheet whiteNe3gavepdl0 Hrefpraewmse angl] foeigmpteshienth & acceitbeor bl ot ter.

The Watchnwéﬁ)% %f?wwselfh%rﬁﬁt?h%a Wa 80 dg){e%%g &J;%g:aggs%m RELRbased on the

server. | nents wt Ication, Net Server 110
prefer abI ymthkeezpmgt(wsalmkmepasmrcl}pl@ym@lhg agy gadieg wngmalncahelttémbty two or nore

GU's. % ﬁg gnt ttllescllenngg%nu%ﬂes ts% h a CV@E a?ial hge eﬁh%%éé%f@gert he nunber of

wat chi ng clrents to rea erver cast a nessage to
all Gs tci'cad:ntmlu lnsmasﬂ:ﬂakﬂy donead4 a S!SL Sysidno kvhinh&setge@steocryptm kb&i wsingthe t he
symbol i's I\Y\?’gerver pubhc lcey nce tlflxe user is auth\é\rllaﬁtc%gd q% sess1on maps 0 thg users 1%bntxty.
The NetServer API preferably exposes the following functions.
. Get Sector List: Each firm can optionally have securities arranged by sector
or other security grouping. The security groupings can be configured per
25 client firm. The API returns the list of securities associated with the client’s

firm and group name.

¢ Get Security List: The system has a list of configured securities. This
function returns that list. Each element of the list is the Symbol, Company

Name, and Sector.

30 ¢ Set & Get Trader Defaults: The system enables a client to store default
parameters. The following list is not intended to be exhaustive, but contains

-41 -

1-NY/1751195.1



Net Server wi || broadcast a nessage to the GUIs that subscribe to active
synbol updates to indicate that this synbol is no | onger being watched. In
an al terngte |["ent the nessage is sent any tine a gisg 785 renoves
a wat ch oﬁ;"[%?ﬁ%‘l? ol and gives the 30 synbol, tinestanp, a?nscf@tﬁﬁg@at ed nunber
of parties watching the synbol. The GUJI 20 preferably shows all synbol s that
are both in the tra ' Se I elt her t] g ve contras

Its B3
present, by highli g%tg{llﬁgt iﬁﬁg%&éhéfﬁtg tg?)regg °keﬁ"éﬂfte‘t%ﬁr%%§fﬁ%-‘ E%
1- NY/ 1751195. 1 WO 2CpBbire&8 6riBoseRIaNedUB2H0EY. 007463 col or - coded rect angl es,
using the color orange for active synbols in enbodi nents that conprise an
ACTI VE SYMBCL not i fi cat i Defauly 8labeshanfount. BRNTRARRESENE wiltpopilatatticons. | n an
al ternate enbodi rent the ne gafg i nedi cat i that _a.wat ched. ol has
become active or has confllrméfg1 prgd:bdn{égﬁhg%délgg}?%géedmﬁjﬁ/m% g 1(5’?%521[Et14errpor ary
popup screen, 5 simlar tymbohfiaggetBlook<Bmmiieyorap the abdedRIotal itk Hier
al ternate enbodi nent these tga% ulf? trg{e(gtgages stay visible until action is
taken, either by clicki né‘li gre &4t €™ an order entry dialog and entering an
order in response tmthe e r clicking.on a."close" or.. "mnimze"
button to either close t?@%@%ﬁ%"" gl?e Orrg%ﬁ?:t@' ‘lﬁ'tlﬁo% g‘“gpﬁ%‘ﬁlatﬁthetpﬁl@eﬁ%gtom of the
screen. The trader GU 2®itha lindigpripe efossnrvidore @b eish IOBGWinp asled: Age@psiveon of

showi ng or not 10 show n e s on their watch list that are in a
"wat ched" state (i.e., agncf%é%etsﬁﬁ@ P3Eshi&end E’grt%lTe\{BE}% WQWH_@O”EW@ synbol ).
If theyjchoose to see t heg@mbydiRehtSthattoRPrideNBIPERI e NftessivAEld fhe OF W th
contras present they will be represented in a third Color that is |less

striking than the ot her BPRopassivicead phise BPRAuBPR miidpeinti on i s not i nmediately
required; in the preferred enbodinment the GU 20 presents watched synbols
in a gray rectangl e next Defukt AE. B¢ prder eaiyidialog wiB popwlaie redisemin foreet angl es.
The Net Server 110 pref er ghliwiMROs8soefbr sAFdnhaf Or renote clients to access the
systenlis services. The APl preferably enables the user to open a session

though basic autherti capefig (HSGTRIRRARTRSdculity, Rbctb, AR WARh ALY trading
services. In an alternate enbodinent the client authenticates itself with a

certifiBate. The exchang&anigemensis [Rrodled etibe frontlendiand pereisted abthy setuere via a
SSL session, which gxchanges encryption keys using the Net Server public
key. Once the user is auDefank Pegand@ifsdtclhe oxist entryndipleg will sefiest oot selgctient i ty.

The Net Server API pref e.r%'P}é?%ﬁg@gﬁetﬁﬂf’arﬁd‘?ﬁeﬁweﬁ%t (vg[‘%}dibtgﬂzlumbe@%tf Sect or

List: Each firm can optiona securities artange ector or other
security groupi ng. The seatyastpyg offsoufor mysrdeamobsuboactfihigonmberpécenBocl i ent
firm The APl returns thﬁ] I i.gt .qf s%cytii tciles associated with the client's

e midpoint peg 1or sell orders.

(o}

20 Ticketed Orders Only. This option determines whether a trader
wishes to check orders against the size reserved by means of a ticket.
If this option is not selected, the trader will be able to enter orders

even when there is no corresponding ticket.

Set & Get Sector Watch List: Save and retrieve a list of securities that

25 comprises a sector or other group.

Set & Get Symbol Watch List: Save and retrieve the list of securities

that are in a given watch list.

* Set & Get GUI Defaults:
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~ . B |

firmand group nane. GCet Security List: The systemhas a list of configured
securities. This function returns that |ist. Each elenment of the list is

t he Synbol an Nane, and Sector. 30 Set & Get Trader uIt The
system en\@(@lzé@?n@ ient to store default paraneters. TW&T{‘&ZP%‘% list is
not intended to be exhaustive, but contains _41 1-NY/1751195.1 WO

2005/ 086785 PCT/ US2Q05/ 007463 sone of the trader defaults that are of
particular interest; othéicketifanpesment Grishaptionto stert the walicakips Péthen the art .
Defaul t Placed amount. Thndeh ek g8ty hedisdr@ekel dgen BRRMIGET. € the quantity
field by default with either the mninmum quantity for this 5 synbol (Large

Bl ock Quantity) or W th theetMademest Gt ®kinftibekKeit, fd1a@rdek,fcol §idd, Solt r ader uses
tickets. Default Price. The order entry dialog wll popul ate the price

field withalimt pri c bYPe e aW el@rr?@“ﬁwpt%é foll owi ng rul es: Aggressive
end of the NBBO passive end of the NBBO_NBBO M dpoint; and 10 for
enbodi mént s that conpri sE°8r @mgest(ﬁés 133@};?E%@pi;'éfe@ﬁ@lbf‘nQW?élselBFfRseleﬁhss| ve end

of the BPR, or BPR m dpOthrfstopan%fwgnhgmIﬁﬁielcﬁmn%iﬂn ﬁ.@tomerelﬁtal Qglowi | |
popul ate the time in force field with this nunber of seconds. Default

Wat ch List Management ( S¥beithe grderdagalisady begy subpitted o Itheswystemgngriiagenent s
handl ed by the front endfxé@‘ﬂas%%{cébéh%ﬂteﬁnWB&ea 1234 M been e@?efdzi‘l‘rblﬁsexpc%ﬂ and

of fset. The order entry dialog wll select or not selT ect the Peg option by
default and if sel ected, piess mr¢n1d0dd@ytdﬁcsduhan@ewaluﬁto bentsemagiapeg of f set for

buy or dl rs, or subtract Egﬂcglg%bggeg ﬁ:ﬁ&fmegseané %ﬂngh%é?t&ngethrenﬁgﬁv\}]hat le@%ef or sell

orders. 20 Ti cketed Orders 'S op &t rader
Wi shes to check orders agdiedadsistshie wserdiemaegmgiedrdey neans of a t| cket. If
this option is not selected, the trader will be able to enter orders even
when there is nb corGettipatbdatigetvalcNeber ofSetonds fBethe Pecibdic hvtbedns to st 1 Save

S‘pgurpet rieve a list dggernilelg\lxllﬁet}t]er?h% c%rpn%}:tlon%gtw%gn e b?ﬁ%o ang %I%E gerver 118t her
operational. The system preferably imposes a lJower bound on this parameter

15 to avoid overloading NetServer 110 with connection management duties. In
an alternate embodiment the parameter can only be set on the server and is

not exposed via the APL

¢ Get Tickets: gets the user’s tickets. Within the trading day, the user can only
. have one ticket per symbol/side. If the ticket is cancelled, the size
20 decrements to the unexecuted size. New tickets with the same symbol and

side replace the entry in the list.

¢ Get Orders: Gets a list of all orders.

* Get Order Status. Returns the order details for the ClientOrderID.

¢ Submit New Order: Queues a new order into the system. Asynchronous call
25 that will be followed up with OnOrderUpdate or OnOrderReject event(s).

¢ Replace Order: This function queues a replace order request. The caller

assumes the order state to be in “Pending Replace” upon return.
Asynchronous call that will be followed up with OnOrderUpdate or

OnOrderReject event(s). Replaced Order details are the same as New order
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Set & CGet Synbol Watch List: Save and retrieve the list of securities that
are in a given watch list. Set & Get QU Defaults: -42- |-NY/1751195.1 WO
2005/ 0867 05/ 007463 Ti cket Managenment Grid: rt the
applicati ﬁo%‘&gﬂéﬁg wi ndow that displays the list of ti c&lhg%og/&)ﬁéf

hi dden. O Ti cker Managerrent Gid definition: font, field order, col size,

col type, headers a Yes No): The
GU preferably all ovegpul%% Fﬁené%r?egr@? fie The%%%q%f‘f‘t?qu anﬁmtdht any field of
an order in the or déncllﬁi’ilrﬁg’ﬁ/lledlsﬁé.og when the order has al ready been
submtted to the systemand this field has since been edited. Wen a field
has been edited®the QnserﬂOmMTmsrmeQoraqubuﬁmlmlbdlo@r tequataﬂﬂletchléernew val ue to
the systemvia a 10 Cance/Re r $32 |gt|n fields
that have been edi t°&t mae§l5| sofcgr?%eéto%sgfgnfhﬁ] ?F%g ur?&“ tum ﬁroélfs' Hear t beat
I nt ervals. Nunber of cageandil Hedslloivee upwith OdOtIIeﬂQﬂﬁttabﬁeh@rdbﬁCarﬂelleﬂr m ne

whet her the connecti ogﬁ&aetween the GU 20 and Net Server 110 is

operational. The syst referabl y |rrposes a |l ower bound on this paraneter
15 to avoid ovell oa e 110 wi t onnection managenent duties. In
an al ternate enbodi %‘lé‘ﬁ‘g“‘%‘ﬁ@??) ‘éﬂ’é‘ftéqn”c’:%‘ﬁs't%&f?tjhlbgz‘%e&ﬂr%“?ﬁégg‘ér ver and is
not exposed via the sﬁ&isormg@&keﬂofékt&lb$Ilocg@chﬁprbd%§% U8 wobldide@oaés. Wthin the
tradi ng day, the user can onl P/ have one ticket per synbol/side. If the
ticket is cancel | ed 2 oFalicaly af thoendot e fraditgda¥o t he unexecuted size. New

tlckets wth the sane %ynbol and side replace the entry in the list. Get
Orders:10Gets a Tist Gt TEades fgr ¢dipwtOrdertl Symphgh or ALLY RequesiEsspPRs 1 he or der

details for the O i qpti¥eiRkb Brtails StHRRE abe PEM8a @ﬁéeve@#&ﬁ%?tlﬁ‘sfé%\%s@r@@r into

the system Asynchronous call 25 that wll foll owed up wi'th

OnOr der Updat e or  Ondragdesrfregneasder dorealiopdsys. maF@Bllltchef f@&ﬂléfadeﬁ'rfﬁféhlff gR&ti on
queues a replace ordgg,request. The caller assunes the order state to be in
"Pendi ng Repl ace" upon return. Asynchronous call that will be followed up

with OnOr der UpdgteSro@8wing are API events - i.c., messages produced by the system and pushed to
15  the GUI 20 through the API.

. OnTicketUpdate: this event is raised on new, replaced, and cancelled ticket
events.
¢ OnOrderUpdate: Event raised on order state changes. This includes order

management responses to the requests above or through other channels.

20 . OnOrderReject: Event is raised in response to a new/replace order request

entered within this session.
¢ OnCancelReject: Event is raised when a cancel request is rejected.

i .OnTrade event is raised when there is a trade within one of the traders orders

entered through this API or another channel.

25 The preferred embodiment of the NetServer 110 also provides an interface for
subscribing to market data per security, and storing the data on a computer readable medium
such as a hard disk. Fields include: (NBBO bid, ask and TapeTimeStamp), BPR Low and
High), Block Tape (Last and total volume), Active Symbol, Contras Present, Security State
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OnOrder Rej ect event(s). Replaced Order details are the same as New order
-43- 1-Ny/1751195.1 WO 2005/ 086785 PCT/ US2005/ 007463 details +
OigQientOrder IDfield, The quantity is the total quanti i i ng
filled siW@ 2005886788 Order: Thi's function queues a cancgpgéys&wgébﬁg{equest.
The caller assunmes the order state to be "Pendi ng Cancel” upon return.
Asynchr onous that will be félj | owed up with OnOrder Update or

OnOr der CaAARE: ?léﬂdﬂé’\l}%f’[ﬁéfmdmﬁé@&ﬁt ?f‘ﬁ'ﬂ%ons?ﬁi’%se‘f #ike P8I TPequest s that this

trade be dnepeiteatbiltts int@racsSRONSori ng broker to set up allocation process.
This woul d be done automatically at the end of the tradi ng day. 10 Get

Trades for (i ent eyRieite eq‘S?‘r[&f‘élPO“SSrTl%\f_f_'-‘)wt@é‘cﬁ&"ef?tay’lﬁ’élgwés %o retrieve

trade details. ThefgudleplhREEHAR! % qhitt RBssHES B RNSiefts shtfdcptiopamest .  Get
trades for an order, for all orders in a security, or for all trades for

this QU client. Thrrequsstireiumpasnapshotpf thateniy's cufrpntglata fordhasmgiestedr oduced by
the system and pushg, Shecind5ieCHko A0 IO NE 108 an wBILEkE! Update:
this event is ralse on ne aced cancel | é events.

OnOr der Updat e: Evefﬂnlfpdats)edtfdhedlﬂnms st at e changes. Th| s |ncI udes order
managenent responses to the requests above or through other channels. 20
OnOr der Rej ect * EvelnsubssribaReguestiRaspoasg Reswvesdhasubesaiptiemtegesst. or der r equest
entered within this session, OnCancel Reject: Event is raised when a cancel
request is rej®ect e@nUpdarsivanteNetifienth¢ subscaibseef fighieahangeemithingt a trade wit hin
one of,the traders %qlgn n%[& ered through this APl or another channel. 25
The preferred enbo f"Phe Net Server 110 al so provides an interface for
subscribing tg mar dat and stprin d a conputer
readabl e nedi um sgté‘ﬁA 5@"628)&“% lciﬁg‘? equ%lme{?sggn t‘fﬁﬁ’g E‘If} ﬁ%gbbmbgﬂ ask and
TapeTi meSt anp) , ( BWRerk twactivd syrhbod fi) o 1ﬂeO(S|nb§Eqmﬁt (oubséallaﬂdstﬁtat}ahgaml unme),

Active Symbol , Conltnra%t%elzs)glr%g(ﬁ?lag chsaggeug \I?VJI[HYI'CSSUtlt n %nActlchyngénlg?:é 6‘:’1', |

Ow/Off).
15 . Stop Active Symbol Feed R equest/Response: terminates above event
notifications.
. OnActiveSymChange event notifies the subscriber of active symbol flag
changes

Research Data Storage. The system preferably stores information on the system’s

20  activity on to a computer readable medium such as a hard disk or tape. This stored data
enables operators and research staff to mon itor various gauges of system activity, and
particularly to evaluate how different measuares of trader activity in a symbol correlate to the
fill rate when a user enters an order. This in formation plays an important role in steering
usage of the system toward workflows that lead to greater success, through marketing media

25  and visits to the traders’ workstations. For example, if the fill rate following entry of an
order in a security that is not watched is extremely low or null, traders may be advised to
focus their trading on the system in securities that are watched by other traders. The system
preferably also can be reconfigured to modi fy the rules of when flags are sent out, to
improve fill rates in the system. For exampl e, if it is determined that fill rates are

30  substantially higher when there are three or nore traders watching the security than two,
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WD 2005/ 086785 PCT/ US2005/ 007463 (open, closed, halted, etc), and

ti mestanp. The functions exposed in the preferred enbodinment of this

i nterface vag8oososisBscri be Request/ Response: This functio adds a
list of securities provided in the request nessage to tE(e:P@Sls@éwg&
subscription list. 5 The request returns a snapshot of that entry's current
data for | ek L& fields
Wit ra sod SRR e st e SR S bR IR P TR [ 2
Request / Réggonwber oREID ueess is Haeegun boee; rafiter than tvexprasie. The Qoyp gnwleEyent :

Notifies i I .t hi - ption entry.
Start Act }d{}gntéﬁgﬁ d%?é’?%%eéﬂd@ssg ‘&@ggﬁ";té%@'td g?nf% hégil}ﬁg '? E%Piegl | synbol s
wher e t he optirhizations fastrbdn rhodificatisnsod pararBetbrs giyee atiove wilt beappartit fo thbde st at e
change in adctive synbol flag changes will result in

OnAct i VeSyHEHRSE @y mbol, On/Off), 15 Stop Active Symbol Feed

Request/ Re fs poITBie: traﬁ&ragim@trﬁasﬁ&(meaveﬂm on m@me{lﬁ c%e@la,'fahd)é’béponecﬁh Act i veSy rr]rCh ange
event notifies the subscriber o ctive. s 0 ag .changes Research Data
St or age. . PHENESS SR BrRPE L Blegmbo Hradsy SR ot S AR Hyetth o 20
activity GfdingcreldlitiNbebliceh PRIl sostetR BbnfiguSicTse@isigfand Algledilblate0r tape. This
stored data enables operators and research staff to nonitor various gauges
of system act i VhergeasyesP e AUl arly to eval uate how different neasures of
traderjpacti vity in Gd&uBiely Gy BPRLSrdsfod fangeli chhcel/@pfevhen a user enters
an order. This information'plays an inportant role in steering usage of the
system toward wor kfgjgws that |ead to greater success, through marketing
media 25 and visits to the traders' workstations, For exanple, if the fill
rate follow ngeentry.kefs an order in a security that is not watched is
extrenely low or null, traders may be advised to focus their trading on the
systemin secusiti eqnitRads tAkEs Wat Gh et thysyRibbektife g @6swatdi st ¥ &t em
preferably al so can be reconfigured to nodify the rules of when flags are
sent out, to inprévlébqliqflas?%’t‘%§siﬂc‘r‘10f? he system For exanple, if it is
determ ned that fill rates are 30 substantially higher when there are three
or norlé trader® wathimbggofitraders dhaiqep sap thvBFR uRdsies (subpsibers)NY/ 1751195. 1 WO

2005/ 086785 PCT/ US2005/ 007463
¢ Number of traders that can see the quote updates (subscribers)

The data tables below (A-D) are stored in standard comma-delimited (CSV) format.

Table A, Ticket Table

Description Type
Timestamp : To hundredth of a second HHMMSSCC
Symbol CHAR([S]
Quantity Muitiple of the Large Block | INT

Qty
Side Buy, Sell Enum

Table B. Order Table

Description Type
Timestamp To hundredth of a second HHMMSSCC
Symbol CHAR]IS]
Quantity Multiple of the Large Block | INT

Qty
Side Buy, Sell Enum
BPR Yes/No Boolean
Status Open, Rejected, Canceled, Enum
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t hen the

only when the

or nore.

not to pr¥AYe/Y878xhaustive 1ist;

system can be reconfigured to send out the watched synbol
total nunber of GU wusers is three or nore,
The above exanples are intended for the purpos
ot her optim zations

nmessage
rat her than two

%ggig%%%ﬁﬁghgtion and

nodi fications of paraneters given above will be apparent to those 5 skilled
in the aft.” The trader actgﬁ@glﬁmgﬁg&[es are avpi taprée on the hel'p desk, and
exported TO per manen poSi ay of fline

anal ysi s

configuration settings and hig

10 O de
Ti ckets
list, as
see the
updat es

wi th the purpose of tions between possible

The neasur es of

habe ke Fraf P

system

i nterest are:

activity (entry, BPRsaigteressi on changgSypecancel / expire)

Fills

Tuesiampof t r ader s t|Tathundiedtis efen sedvad Sy npHEMIISSEE fl ag (on

pvat ch

| 8ymtynbol , or as pall of a sector) 15 [Ouamgs) of traders t

hat can

Fegiers that can see |
D) are stored in sta

F@Eﬁﬂﬁ pdat €5 ( SUBSCI 1| BAfEle of MTHIR IOtk T
subscri bers) The datgytabl es below (A

he quote
ndar d

conma- de
Ti mest a
Mul tiple

of the Large Bl ock I
Tabl e Description Type Tineéﬁ%W%BT%@H%ﬂdygagh

Synbol C
Enum BP

10

15

5@kt ed (CSV) TOrmat gy gl € A TI CKet

De

ARl E Description Ty
of CHAR[ S| Quanti
Sel |

To undredthof —a second AAVIVESCC—Sy

y
Enum Table B. Order
of a second HEI | vl M5SCC

AAR[S]  Quantity Ml t]ipdserigtiont he Large Bipgk TNT Qy Side

Buy, Sel |

RTi@staNg Bool ean St alt Tishualeth oRejeesiided, | Fianpessec Enum -4

D

Symbol CHAR][5]

SymbolActiveWatchers Number of clients who are | INT
able to see the symbol
active flag (symbol is on

their watch list)

BPRWatchers Number of clients watching | INT

the symbol BPR updates

QuoteWatchers Number of clients watching | INT
quote updates for the

symbol

Analytics Server.

The Analytics Server 160 in the preferred embodimerat keeps track of the National
Best Bid and Offer prices by listening to a vendor quote feed 60 and updating said NBBO
prices when the quote that made the best price is either cance led or improved by a new
quote with a better price. The current NBBO prices are prefer-ably stored in computer
readable memory such as a hard disk or tape. In addition to tthe NBBO prices, Analytics
Server 160 calculates a Block Bid and a Block Offer based upon recent quote and trade
data.

The Analytics Server’s main function is to produce th € following messages:

.

NBBO price changes, and

¢ for embodiments that comprise a Block Price Range, BPR Update messages.

Analytics Server 160 stores last sale data and all changes in the inside bid or offer
prices throughout the day, in all supported securities. The datz that needs to be stored for
analysis is described in the Tables E and F.
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I - NY/1751195. 1 WO 2005/ 086785 PCT/ US2005/ 007463 Expired, Filled Table C
Trades Table Description Type Tinestanp To hundredth of a second HHMMSSCC
Synbol CI—@%] QWN ity Multiple of the Large Bl ock | NlpQdfsao 843Uy, Sel |
Enum Tabl'e 2@])5/ h List Table Description Type Ti nestanp SI' l§’h redth of
a second HHMVESCC Synbol CHAR[ 5] Synbol Acti veWatchers Nunber of clients
who are INT able to see tH"@b!;aﬂvﬁ@ﬂldel‘éeltlﬁet/%rlﬁlté(gla@eéynbol is on their watch

| i st) BPRvatThers Number of ,Désgpﬁﬁmwatcm ng 11 |Tyarene synbol BPR Updat es
Quot eVt TR S NHTOET Of Tl e[vWs, WA oP P sdcbiy aU {gbes for the |synbol
Anal yti cS : TVEE: TRl tTEgRRES €T T €denmbodiment keeps
track of jthe tional 5 Besty 3§ y 13&(? e? %ricglél E{? I st eni ng to a vendor

guot e fee (Chg&g@m updat Ty SEE cw@ffgf’?%thw” ﬂnu&ﬂle qum et ndt mede t he
best pri C?d?ncg' ther—cane I € k‘tﬂ,ﬂltl t?lgl?su Dy—a Eﬁb ﬂﬂ)tfﬁ with—abet|t er

rice. The H-ent—NBBO-prt+ee 8o+ S —Ccoffputetr r-eadabl e
ﬁen’Dry Suy &0 eu,ul g !L'}c?n"—d :Il' Zl’ oF Ir UQJ;Z Céhtﬁc%rlrh t-i-on H‘\ém‘g |bBBgPpF| ces-

Anal yti cs SeaygitS&ate 160 cal cul a?’@é:‘“&StgF BEEC ﬁcﬂ"t&ndE‘Hm"Bl ock Offer based upon

recent queteand trade 10 dhtogen, ths Server's main function is to
produce the foll owm ng nessages: NBBO pr| ce changes, and for enbodi nents
that conprise a Block Price Rang®ablBPRL4dpshdd e nessages.
Description Type
Timestamp To hundredth of a second HHIMMS SCC
Symbol Primary market symbol for | CHAR[5 ]
the security :
Quantity Size of the trade INT

Price To tenths of a penny FLOAT.3

The Analytics Server 160 delivers quote update messages to all connected clients
5 whenever there is a change in the inside market best bid price or best of€er price. The update
message carries the new bid price or new offer price and timestamp associated with the
appearance or removal of the quote that changed this bid or offer.

The Analytics Server 160 preferably also updates the BPR every 60 seconds, and in
the embodiments with a BPR, sends a BPR Update message to the Ordex Manager 130 for

10 the purpose of determining the price aggression of its orders and to Net Server 110 for
broadcasting to GUI Clients 20.

The embodiments that comprise a Block Price Range calculation comprise a
replaceable module that is responsible for calculating the BPR. The BPRR can be calculated
using methods known to those skilled in the art, such as for example by taking a Block Bid

15  equal to the National Best Bid price minus 5 cents, and a Block Offer eq ual to the National
Best Offer plus five cents. In another example, the amount of cents to bes added (subtracted)
to (from) the NBBO prices is set in proportion to the historical volatility of the stock, so that
for very volatile symbols such as technology issues the variation might be greater than 5
cents, while it would be less for more steady stocks such as blue chip utilities.

20 An example of a more accurate algorithm to calculate the BPR considers the highest
and lowest prices that have traded in the past 60 seconds, H and L respectively, as well as
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Anal ytics Server 160 stores |ast sale data and all changes in the inside bid
or offer 15 prices throughout the day, in all supported securities. The

dat a thamp%%z%é_&sbe stored for analysis is descri bed.#gé'(ﬁeg}@ﬁm%ﬁs E and

F. 47- | 1 WD 2005/ 086785 PCTI US2005/ 007463 I'nsi de
Mar ket Price Updates Description Type -Tinestanp To hundredth of a second

HHMVESCC e e\ f . |ty n eTy e
N S L S L A G

O f er Pri cethg follawing sepe BAG. 91i cks FLOAT. 2 SecurityState Trading state of the
security Enum (s0pen . . . epcription
Type Tinestanp To ‘Sﬁg?ﬁ%ﬁf@?gg‘ggﬂ%eg%ﬁtﬁm&g‘vgt%%%?@%%ary mar ket |
synbol for CHAR] b5laltdve. security -Quantity Size of the trade INT Price To
tenths of a penny FLOAT.3 The Anal ytics Server 160 delivers quote update

message$ to al |* confitep®2Q Lobkiegit dasEsalsiietadac to theaineesiampaf thedasg@PR n t he i nsi de
mar ket best bid price

r.best offer price., The date ne carries the
new bid price or ne\li\Pdél?ef feurme%F fr%J@ t}é?rtlggwn%egtfgﬂbma Oﬁ@feﬁiﬂé@%vﬁ\aﬁ g % t he
appear ance or renov alidpeinttikeXdenmtethd fadluepaogditiciefidebetiiedn s taflé pice The
Anal ytics Server 160 preferab| | So updat es the BPR eyery 60 seconds, and
in the enbodi rrentsa@d)%‘ﬁcﬁr%ﬁﬁBégﬂﬁ?lrgd@ﬁ%%gée%Qggdﬁa‘f e O der
Manager 130 for, 10_th rpose, of determ ni the prjce aggression of its
orders and to Net Séwgﬁ&ifgffgﬁ&ﬂq"aﬁ[ﬁ%ﬁ 'Y)o*@jl“(;fllﬁents 20. The
enbodi ngnts that coegyUBErAxxp, Abdte i £FarRadiGReGRl EUhRY HANseEABRESE a
repl aceabl e nodul e that is responsible for cal cul ati n% the BPR. The BPR can

€

be cal cul ated usi n§oUPER&ESPIRALIRYV B heftask Bigpnd Regt OHen he art, such as for
exanpl e by taking al\/ﬁkﬁfbkkﬁr&d is the upper bound on said spread, and BETA is a

parameter, which can be set to 10.0 for example.

¢ Step 940. Calculate the Block Bid to be equal to M + Z, and Block Offer
15 equaltoM - Z.

¢ Step 950. Issue BPR Update messages to the Order Manager 130 and
NetServer 110.

These examples are intended for the purpose of illustration: other means of
calculating a Block Price Range will be easily imagined by those skilled in the art.
20

Credit Management. The system preferably enables sponsoring brokers to set credit

limits on their customers’ accounts. In the preferred embodiment, credit checking is based
on a gross dollar limit, counting the total value of shares bought plus shares sold. Orders
will be validated for credit based upon the greater of the top of the BPR or the order’s limit
25  price, and credit will be adjusted based upon the actual credit amount consumed when the
order is completely filled, expired, or canceled (on partial fills).
¢ Brokers will be given a web account to manage credit; they can view the
level of credit currently consumed by a client, but only binned as follows:

less than 25%; 25-50%; 50-75%; more than 75%.
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15 equal to the National Best Bid price mnus 5 cents, and a Block Ofer
equal to the National Best Ofer plus five cents. In another exanple, the
amount of yG& B30k e added (subtracted) to (from the NBBO ces is set
in pr oport‘?on o ‘?’ﬁg historical volatility of the stock, PgB’UtSElM/OOM@’r very
vol atil e synbols such as technol ogy issues the var| ation mght be greater

than 5 cents, W”%xlo erH‘nuW?}g ﬁegﬁnérgﬁétofd%r 513951? é/dla?é ﬁektsoxSUCh as bl ue

chip utilities. n examp a more -accurat agorlt mto cal cul ate the
BPR consi ders t hethgy @hmeﬂsmdedum\tés%m@mi efeoseditithat ghiavedresheddidte i n t he past 60

seconds, H and L , - WO
2005/ 086785 PCT/ Lfé%g@%%%{)ga?ké dag' A M@t"lrr F%rs]atlmrﬁé%ff“iﬁrg%éynﬁ%??%% M and
caI cul at es the Bl bakinBadhyandifoBfoblowin@dfysy Ifdhy’ oergdit istshsperdsiliterniysigmst eps [ FI G

tep 910. De es H L and Mfor a given security as
def| nsgd above. &?gﬁ%cgﬁﬁéﬁ%n rd% ing at |ast sale data back to the tinestanp

of the | ast BPR 'E}Peq’q'{”&f_ ]ﬂ% é%%{e da‘gﬁ ntfla Ygﬁfg&r iepsgc%g(}ﬁ‘%rt hest fromthe

current NBBO midpoln rice ference between
this trade price pamehehteffectland petmstNBB(Demﬂdpiay.rﬂredit'ﬁlslwfgesﬁédh@hdzm greater of
H Mand ML. Steg%ﬁSﬁ?. Let Z =Y + (MaxBl ockSpread/2 - Y) * (1 +1/ (1 +
10 exp(-BETA*X)) Y is a paraneter set per security that sets a | ower

bound on thegspre d bet we ck Bi t Ofer | ockSpread is
the upper bound oh Se&P%§ %’ﬁ&é&gﬁ”%“ iRt ‘grgthreﬁ 9l g Rreen ?%éfﬁ can be set
to 1000 for exanpihe total Glefiali S46 %) Gabiciohadlly &thé f}@teﬁlmulgeﬁrdeﬁrmléae equal to M+
Z, and Block Ofer 15 e Issue gdate nessages

ep
to the Order ManalBfevesd éﬁqjlaﬁlﬂé{e%faiépel@iesymg@ g 1’ Wtint ended for

the purpose of '|Mt‘rﬁjr&ﬁ‘ttAnfUﬁnttQattlfkqf)oWﬂﬁtll%th%&ﬁtyﬁédlgﬂr@(aﬁbECk Price Range
will be easily i mg;mned t hose skill in the ar 0 Credit Managenent.

The syst em pr ef er &pillioph §Fde glesp il delpradrto Kelodesk peeqnnediagdlit  |inits on
their custoners' faubts ciddegiie preferred enbodi nent, credit checking is
based on a gr ossﬁ% (?H C%lrﬁ{at counting the total value of shares bought

pl usjghares g@esgﬁl@r rr’é%)rteﬂe ra8§ pYﬁ'lldeggﬁ-ﬁﬂa c{efi{m@fﬁ@ tb bDEI§Hy UpPON the

greater of the or "tthe order
personnel that handles c'xlls from customers. This user interface can be a web browser

interface, with access secured through Public Key Encryption and certificate-based
authentication as well as a username and password pair. The interface preferably enables the
user to view detailed information about the life of an order. The user can pull up the list of

20 orders with a given symbol and client ID to locate the order that the customer is calling
about. The help desk interface enables its user to click on an order of interest to view the
following messages in chronological fashion.

. Ticket, if applicable.
¢ Order Entry request(s).

25 o Order Entry Response: rejected (with reason code); execution pending;

expired; open.
° Fills.
* CONTRA PRESENT notification(s) sent against an order.
Modify Order Requests, and responses (accepted, rejected).
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25 price, and credit will be adjusted based upon the actual credit anount
consuned when the order is conpletely filled, expired, or canceled (on

partial fill rokers will be given a web account to redit; they
can view 9@335/%\6/& of credit currently consuned by a clﬁwgﬁﬁ)ﬁ“ghly

bi nned as follows: [|ess than 25% 25-50% 50-75% nore than 75% -49-

L- NY/ 1751195. 1 ,WD 2Q0 67385 P [ 00746 Brokers nmust be able to

i ncrease today'.s crztgﬁ?%l%\%qlfeﬁPi}nﬁﬁ%@?qg%égcgf)ggﬁ??&%dp' t hey can increase or
reduce the anmoynt of, 'Jét?ocyt that gets refreshed at the start of each
trading day. A br oker can” al so suspend credit; this has effect both

i ntraday and f F101oh aud didr i98Ye § <& BINBBL ﬁﬂ%@éjﬁ t system 5
wi |l cancel al %jgfe?ilr? ’g}r{\é(j%?%géy%eé {)rrlo%er (s?ant gtbgpqan-suspéngmscsr@git for a
client. Sudpenmsisbrescnhauate sepreomtha bidanddifes sidesaredpaotivedy, BPRipmices anle next day.
Credit 4s ref hed, at .t he end . ..The broker_ w || ahle to set
up a créeditffeg{aglit Onteﬁ?hessl%né l(i:imgesve?it?rtpg% ggn(?%%rd%ﬁ‘(en Oc%nﬁqg’ 76 uéllon)?gglg §u|t =
75%) ; addidfiugafat dngweridgajusyiohesmcinasiwhyglersymablaelidior dd eit thangh ermetivet he

avail abl e cr edfﬁt falls bel ow %\Rfyst em configured doll ar anount

M nCr edi t ARSURECPRATIT 33 GYCTFR©

to utilize the block system (for exanple,

$2mi I 1ion). Cregdidal@inaklmb¥dinkntiie Rl devkedpefitdr Gaddl WeWPemib o6 ssieppel and
pushed to the client GJ . 15 Hel p Desk. The system preferabl %/ provi des a
1

Hel p desk 3"HPEleR fiedycs thsseqpsibarishyssoplpd Wit Bpdeshsine pyAGIcd thedBfing f r om

cust ongy S. indRES otiffltutlNEIRLEEGEs TR i REbBANRE, ﬁ’iE_ﬂ!‘Yﬁ%Esk oip&fa@F fiaGies W th access
secur ed through Publ ic Key Encryption and certificate-based authentication

as wel | ascaber(sseqen Byrpulingiunthe Ksior erdgagssociafseviinhe rfdgs avithtes iredfl y enabl es
the wuser i | J [ B (9 QU J der. The user
can pul | uetf)]QY é‘léﬁ\{\%e%? %%Ith Og%r Wd@rs V\j(’?ﬁn@pgl ve‘&lmgiyls %?Vl(agt{rt\)(lfagc}lltlﬁ)%nt IDto

| ocat e t heradertke@UX 20aThd ledp dask benaver wasksowthl thagadeatfoadentifyWihechatiqy hdes k
interface Sﬁgabl es. it i erest to view the

ﬁ \gsgr to ccs [ ckboon an. gir der of 4 nt
fol I owi ng SR8 dNIneaRo PRI GHTS AR FOF A RATISHINE O fheEder L eS| i canl e, Or der
Entry request{endingtiviy@el Entry Response: rejected (with reason code);
execution pendllnn%é pre?ex cld Iéx%gédirggnet rt]'ie Help Desk also enables its operator to select a

client firm from a drop list, and view their configurations pertinent to trading logic. The list

below gives the more important user configurations and usage statistics for the help desk

operator; the list is not intended to be exhaustive, others will be easily apprehended by those

20  skilled in the art.

* Credit limit and credit consumed.

. Activity by trader: number of orders, traded shares, traded dollars.

* List of trader; select one to view and edit trader options.

e Watch list management (add/remove symbol, add/remove industry group).
25 . Show / don’t show active symbols bar.

¢ Show / don’t show drop list of tickets.

e Default ticket attributes.

The preferred embodiment also enables brokers to access a web page using the same

authentication and security model as for Help Desk operators. Brokers will use this page for
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Fills. CONTRA PRESENT notification(s) sent against an order. Modi fy O der
Requests, and responses (accepted, rejected). -50- 1-NY/1751195.1 WO

2005/ 0867 005/ 007463 Cancel Request and resp d,
reject ed)%éx%/—és:éa ion. In addition, the help desk operato Uézggsz@%ﬁto see

the NBBO inside prices, tinestanp of the nost recent quote seen on the bid

and of fer ShiERuabBRRERLbYEL Yo oFET RERGERNAN, S, JhAESLEM, o sach

significant even an order (entry, cancel; execution). This
is of useprforabyrigmitsrtharigfoguesnidepkyesite hedsketiy stche veayrds ¢ nafirayedithedi d not

change to qAet kSt Bhbs MG LBAAALthe WS 0N b e Bh6unt biLaR 2l ternate
& °he p de or Vi y I ¥

enbodi nent "t Sk opera canno ew synbol or side o any order,
to reduce ¢dneunseddhyral dligntronlylas apercantage efttheviotahcreditliieit:sfobedamyleathvisrcen b t he

tradi ng.10,.interests of .institufj I rs.. In this di ment, the

hel p desk Bp&Hde gﬂ”f}“&éh"t‘ﬁ-ngééhaa%'%gﬁ%)%gb'gg’ge?“dwa&ﬁpF‘Pﬁg 5 he 1ist of
orders assgehsatiagbiskédrdiibienaly adaibledib hddifte tlidhes eredit Sindugy tTelicizg of each
order as |1 as the CientOrderl D which is also visible on the trader's
QU 20. Th¥"HEPH desk operator works with the trader to identify which order
he or she is inquiPing ggmmtradayb@mt,pr oceeds as above by clicking on the
order to view the 15 corresponding activity trail. In the preferred

embodi ment the Hel p °Deskadd &edieb@llagSalsd iHcrORE fkéltesh _@m&ﬂltﬁﬁtfolmixgg! ient firm
froma drop list, and view their configurations pertinent to trading |ogic.

The 1i4f bel ow gi ves t h&Yhor e i nportant user configurations and usage
statistics for the Qel p desk operator; the list is not intended to be
exhaustive, others will I@@Veéé@FeF%/an%Pb‘B‘rf@h@H%ﬂg B3¥st hose 20 skilled in the
art. Credit |limt and credit consumed. Activity by trader: nunber of
orders, traded shares, t¥usaed ceditl ars, List of trader; select one to view
and edit trader optijons._ Watch |ist managenent (add/renove synbol,

add/ renmove industry groupysuspepderedinoyw / don't show active synbols bar. Show
/ don't show drop |ist of tickets. Default ticket attributes. The
preferred enbodd A pferpateagmbodimsniife sadsk e scppiiedde dhesponsoriabrekege usi ng t he

Sam® 15  immediately and the sponsoring brokers are able to view executed trades as well as the
precise amount of credit consumed. In another alternate embodiment the sponsoring broker
can also view pre-trade activity.

System configurations interface. The system preferably enables an operator to
modify the configurations, and add/remove a client or sponsoring broker, during an off-

20  hours system maintenance schedule.

The system configurations interface enables the system operator to add a client and
set required configurations attributes to enable the user to trade, New client firms must
choose a sponsoring broker from a list of available brokers. The sponsoring broker is
preferably unique for all traders within the same firm. In an alternate embodiment the same

25  firm can use a plurality of sponsoring brokers, and the GUI 20 lets the trader select a
sponsoring broker on order entry. The new firm can optionally set up a FIX connection
directly to FIXServer 120, via a FIX service bureau, or through the sponsoring broker 95. In
the latter case the sponsoring broker forwards FIX messages from the client to FIXServer
120 on its behalf. A firm may select two modes of FIX connectivity depending on their

30  workflow requirements: FIX channel can be set up to receive Executions only, or to receive
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aut henti cation and security nodel as for Hel p Desk operators. Brokers wl|l
use this page for -51- 1-NY/1751195.1 WD 2005/ 086785 PCT/ US2005/ 007463

credit n urposes. In order to maintain the cl| '
confi dewgﬁﬁog@?&tsge interface preferably limts the i h&@@?"?’é}?ﬂﬁ spl ayed
to the broker in such a way as to not reveal the details of the client's

trades. Ln this enhodiment, the broker can viewthe q@{nof credit
consunedlEBVugoné P fd%{)ﬂﬁ"{}teé'shéey S8} SRR ot ticg/ s ?’bdtcgl?&cr ed?’itcrfclI mt; for
exanpl e, ofdkis ag#iasn tHegizb alibdaree chrough & dicket,iontoerorka withodt éesist biick@s5% 25- 50%

50- 75% d grgater th 75% The nsQring broker. addi t.i ly is enabl ed
to modi f%ﬂgcﬁﬁﬁt Bp isPdge i e Wﬂ%d‘é‘ﬁ&% S il %aﬂg%et‘%r@%g!" o Add

i ntraday set apdhyt credit 156t for e clstdnegtayccan, aad sgred tacrctiageDithbe iefif@sh anount for

followi ng A 10 days., O Lower refresh amount for follow days. . 0 Suspend
credi p. BRdsisBKpRAEng Ny ysersiape pap{erably B0 OSBRI A TSR 90Es ar o

repor t eda§10¢d thdle SR HBIPYtd 1 In BF AlkeBatelembbdiTBst ded bitryal disd AppsangOhe Ng brokers
are able to view executed trades as well as the reci se amount of credit

consumed FI¥ intesfaer, Aed the pies isrmat wqwies isrigtCUIRE o5 pBhasessng broker  can al so
Vi ew pre-tradgya §tbﬁ{'cBMiguﬁYi%ﬁﬁHﬂeH&@Efc%r‘z}{b@ Aléﬁﬁ%aﬁlggftﬁé fREef oplherystem

preferably enablés an operator to nodify the configurations, and add/renove
a cl i ent a¢sta spousesiog bregerse tiedist of qupppirgl bagkersf In-an 2Derhde pmbadpmens themai nt enance

h I . i i | t t
2dd a0ci PekPs SYALETDS RO Al R Brol B LA AR R PR 2P 2 Dt
t 0 tr ade partyetwolkzr redationship. s canfigtring@3posaing bsgken sheropagtob wilk@eat s gser a | i st of

avail abl e brokers. The .sppnsoring broker.is . preferably unjgue for all

Y aders. Mo HesebipanE PR s foade S abien e Biht bhit Sk Bede 25 fi ¢ m
caln use adeE.LBrakérfcyntﬁﬁg iﬁg@ﬂam itﬁmzaslﬂtaklﬂfoﬁe mﬂxﬁtﬁr,%@(,@;ﬂ erddll hedt Be t he tlrftder
select a sponsoring broker on order entry. The new firmcan optionally set
up a FI Xe?:tf)‘l%géﬂqt?fﬁgmdpergétﬁ a BaSF(f%@SgIFIP#S]i%S;O“Wé{“]éu@FZRt@é?@?ﬁf’e bur eau, or
through téiRack BRBEdkes fo8ciodiOkles. 99 cohplete iH3rdcadstoB ket A& pRRBSMY | ng broker
forwards FI X messages fromthe client to Fl XServer 20 on its behalf. A

fi rm may bekerdbs folluingsigaspreferaplyrresserpiedt i vi ty depending on their 30 workflow
requi rement s: » FI X g Bamgls S8R RRIe SunbiRod B E&REING E5eSHLAONS only, or to

receive
executions. If the broker is also used as a service bureau for the client’s OMS

and sends Tickets on behalf of the clients, then this same connection will be

20 used also for FIX connectivity to the client.

o Set up end-of-day file transfers from the system containing the details of

each trade, including the identity of the buy-side customer for each trade.

* Optionally, set up end-of-day file transfers to the broker’s clearing firm at

end of day with the sell-side trade details.

25 The operator is further enabled to add or remove securities from the list of securities
supported for trading. The securities are preferably associated with parameter values
specific to the present invention, such as the Large Block Quantity and parameters utilized
by the Analytics Server 160 to calculate the Block Price Range, in embodiments that
comprise a Block Price Range calculation. An example of a set of required fields for a

30 security is given in the table below.

[ | Description [ Type |
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the sefl -si de 't r adResdlatmd Displapdf allbevapetisticor is further enabled to add or
renove securities fromthe list of securities

pr esent

i nvention,

nts that

speci fi

in

supported for trading. The
securities are prePesbidm Jumnsgci ated wi t h paraneter val ues
such as the Large Block Quantity and paranmeters utilized
by the Anal yti®cs Serobidim REDIution Beliadk at e t he Bl ock Price Range,

c to the

enbodi ne conprise a Block Price Range cal cul ation. An exanple of a
set of required fi ®egstefMinagentit Adonifotihy is given in the table bel ow. Descr
tion Type

Intelligent Notification System (Alerts)

10 Alert Display, Acknowledgement, and Annotation

Audible Alarm

Logging

Online Help

The operator console allows the system operators to execute the following remote
15 actions:

¢ System Startup

e System Restart

¢ System Shutdown
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-53 1-NY!'1751195.1 WD 2005/ 086785 PCT/ US2005/ 007463 Security Nanme of the
security String (optional blob) Synbol On the prinmary market Char[2,3,4,5

Primry Bvek: Nasdag Enum LargeBl ockQuantity O F;Kﬁto mul tiple
of I NT tﬁélﬁ%/gnt Ity M nBl ockSpread M ni num nunber of cgﬁ?@s Oﬁgjt ween t he

bl ock bid and bl ock of fer MaxBl ockSpread Maxi num nunber of cents | NT
bet ween the bl gck bj bl oc r Beta Squashing paraneter to FLOAT
renormal i ze the Bl o%’%te%{plg%rg ne y]is)e%tfg% operations. The systemin the preferred

enbodi ment pregerab gm' DdoQPEr ations consol e used to provide
centralized rranagerrée%tte%g t %%gtes?'vte?s, network hardware and trading.

Oper ations sof bwar eg{ SEPRPSdenGakpr €d functions is commercially available
in versions that minimally provide the following features: 5 Real-tine

Di splay of all eserveyg st BEékﬁgyi cs  Problem Summary Probl em Resol ution
Feedback Renote Managenent Monitoring Intelligent Notification System
(Alerts) 10 Aeert Bhgpls@Bacigknowl edgement, and Annotation  Audible Alarm
Loggi ng Online Hel p The operator console allows the systemoperators to

execute the folel ow fge 8 tEtuplhuRiGhh ONS:  System Startup
* End-of-Day Reset
hd Execute End-of-Day Batch Processes

The system additionally enables the operations staff to generate the Daily Usage
10 Reports at the end-of-day and extract from these the necessary information for billing,
research, clearing, and OATS reporting.

The operations staff preferably also uses a system operations tool to create a clearing
summary, which contains a list of trades with the broker IDs for both sides of the trade.
Trading summaries pertinent to a sponsoring broker and its clearing firm contain all trades

15  where at least the given broker sponsored one of the sides.

The system preferably also generates billing reports containing a list of all fills
involving a sponsoring broker for sending to the broker. The fills should match intra-day
execution reports one-to-one. The end-of-day report additionally contains the client ID,
which was masked in the intraday reports. If both legs of a trade were sponsored by the

20  same broker, there will be two fill reports in the summary file.

The preferred embodiment saves two copies of the data described below to a
removable medium for archiving and analysis. Wherever possible, the logging of events
includes a date-time stamp with millisecond accuracy.

hd System and Application Logs: The application and system logs on each

25 machine are labeled and saved. The Log is preferably reset before begin-of-

day.

* Configuration Audit: The details of a begin-of-day and end-of-day audit of
the firmware configuration are recorded (NT Registry, application Config,

etc.).
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System Restart System Shutdown -54- 1NY/1751195.1 WD 2005/ 086785
PCT/ US2005/ 007463 Syst em Conponent Restart System Conponent Shut down

System Cg@ artup System Backup 5 Database Bac y
Startup/ u?@o@%ﬂg End- of - Day Reset Execute End-of-%yggglpgadagrﬁ(géggses The

system addi tionally enables the operations staff to generate the Daily Usage

10 Reports at tehe e%@:l%eél@é/esﬁﬂﬁre%ﬁl[%seﬁir@t@l&g%ﬁ%nﬁr%@hé&%ﬁcﬁw
information for billing, research, clearing, and QATS reporting. The
&Cdr

operations staff pr mpsseeal Tus 198 éspreferablyresat hefrer bagiodlsiayool to create a

clearing summary, which contains a list of trades with the broker 1Ds for
both sides of t*he t Pagrss & TradesiThg oxdenpnsitiade taples are aemied to gerpOvabIB AISHES ng br oker

and its clearing fi ramn_a%.tda'm&béra&ﬁ@g%ﬁmééetm%%@fstL@%%ﬁsiﬁdaeisgi ven broker
sponsored one of the sides.” The system preferably also generates billing

reportsd cont ai ni ng andntapedofogand tebilgs|aze prefasablly véseicbefore prgrrsefrdasig br oker for
sending to the broker. The fills should nmatch intra-day execution reports
one-to-one. Theé endQOperatiory Aetispiénst Thedgpeiopargivitips affting the behiaiordfitemnt | D,
whi ch was masked in_the | rts..df.both | eqgs,of [ .were
sponsored by the 25§S§cgnnehl@g§%g§ﬁ£ F)%glrn é%\l/\lnl ?ﬁ n%cestt%%%gfl? 1nC1ru g%%ﬂ%g%}t% t he
summary file. The poéfheopaatoe Mhidigie plefesabliessct before bpginsf-ody. t he dat a

descri bed below to a renovable nediumfor archiving and anal ysis. \Werever
possi bl e, the |AY§ysegn Aftivétydwgsand Dudlly Repatsardatierablynsoved @ypramdntdt mi | | 1 second
accuragy. . Syst an ication Logs: ,The | ication and. system | ogs on
each 2@(}’ MRG rlxﬁeea%érﬂreeenﬁgﬁ\gq%ég a%ﬂ%lgagla%)és m ﬁ‘ﬁé"ltl’ig‘ggﬁ cgn%&@gtfgiﬂp&(;ﬂ%ilgg ° before
begi n- of - @nstrudCdrftiaging ddgi@mdAwniding for Bhsh ol and ttade Eveat, xeflidingaimeday and
end- of - day_ audi t of d t he lfi r oar e configuration are recorded (NT Registry,
appl i cat i o HSHFRYed IR0t e pricing disputes.

The system is preferably configured to automatically recover services in the event of
an accidental failure, using processes based on the considerations below.

15 ¢ Loss of GUI. The GUI 20 is a required channel for Cloud9 Services. If Net
Server 110 detects a loss of connectivity with the client, in the preferred
embodiment all orders are automatically cancelled and the system generates
an alert to help desk personnel with the phone number of any trader with
canceled orders. The GUI 20 preferably shows the order status as “cancel

20 pending”. Upon reconnecting, the order status is updated to “canceled”.
Traders can pull up a list of orders that were canceled as a result of the
connection failure and re-activate these orders; the system will treat them as
new orders and process them accordingly. In an alternate embodiment, users
are enabled to select a configuration where their orders would not be

25 canceled on loss of connectivity with the GUI,; in this embodiment the user
will call the Help Desk to cancel orders when the connection cannot be

recovered.

¢ Loss of FIX. FIX connectivity loss preferably does not cause the cancellation
of orders, because FIX is not the channel through which executable orders

30 are managed. The operator must be alerted upon loss of a FIX connection.
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-55- 1-NYy/1751195.1 WD 2005/ 086785 PCT/ US2005/ 007463 ACT Messages: There
shall be a separate log containing the details for all ACT nessages. This

log is pr r eset before begin-of-day. Oders & @j&ﬁ rder and
trade tab g)ezogél?dsgm’épi ed to renovabl e storage at end-of:F . ”SZ(@%g?ate | og
for the details on order state transitions is 5 maintained. Log and tables

are preferabl y 1 esetpRel o egl i Bl G PR A AN, AL UALER, The

operator activities ehavi or ystem are 1 ogged. The
| ogging will be ti meccstdangeritiahdFipbiodd requgemeten i aryaltcmfatetcnéothentat or. This

log is preferably Mg Eant}%fu%aetolgg grl f{}(ea}(tabgeaé/rdcrqnl t&%&&?{e&%é‘gﬁa y)’sge Logs and

Daily Reports are pre era 0 pernanen orage at” the end of
each tradi ng day. Syugpem Mnﬁgumyod_anglﬂmgmmrmone@mm@nthembuiersstm on to
reconsty uct t he tradi ng

iC an 0 ach order and trade event,
includig time st aﬂ‘bt téccﬁﬂ?' FEge %ER'OEE%?F \g/%tL%F {?% “dP¥putes. The systemis
preferably contlgur o aut o cov services, in the event of an
acci dental failure, H%f Sﬁrrv&r:rzfts[éeg %ﬁ’scég P]tépléso XP. SO SR ow, 15
Loss of GQUI. The GJthea;eefersedaenrbeqlmehadulczbﬁnmeto fﬁlﬁkftxoﬁlbﬁudiﬂuoﬁeﬂfwbé‘neﬁt ofl f Net
Server 110 detects a | gss of Eon nectivity wwth the client, é&e preferred

enbodi ment al | or def&ctens ngR PIE%}F‘}thWaPH?:E‘fCFIé%f‘”aWBh ’E‘SHI-?W gener at es
an alert to help deskfm%@gia&@geswanmﬁn&m%J@@Ms@&m@w trader with

cancel ed orders. The QU 20 preferab ¥\E hows the order status as "cancel 20

pendi nf". Upon r ecoReiéiations) Oﬁmﬂé’ SEMT uresages, Pera®BH2Q willabsqrizibioed” .
Traders can pull upReilé §lot@fpdatd %d%ﬁl@@ﬁdafé@ﬁe@sa%@snﬁﬁ@ﬁna@ﬁxc@%’r@&q%@ of the

connection failure and re-activate these orders e systemwi Il treat them
as new orders and pinoeikedroughhbagk ewhies swgﬂtlwsystnm@merauorsémvmm@tn@mm ment ,

users are enabl ed {56l ehlenfinGRBIIBULAL AR INELES LPREN /AL Sypul o not be

25 canceled on | oss of connectivity wt Is e nt the
user wll call thebalops mgmwlaxsangmﬁers)ﬂ&imsoI\uhm ardhdesgibadhesctni on cannot be
recove{sed. Loss of FI X]e%tl X con ectl % ba %[p e abm¥ does not cause the
cancel ation of or §&HPe YOX if’lgiysi 40 RSP 3 Ra R S PREF YR ERUTh whi ch
executabl e orders 3afirase ralimagﬁdsueajmet @R selhidns S tashebadpprchentied ppn | oss of
a Fl X connection. gleo-sc skilled in the art. For example, an alternate approach is to consider the
Analytics Server 160 as a vital service and automatically take the system off

line and cancel all orders upon loss of service.

20 . NetServer, Order Manager and Facilitator. These services are closely related
to vital functions of the trading system. Failure of these services is therefore
considered fatal in the preferred embodiment; the operator will attempt to
cancel all orders in the execution engine, or these will be canceled
automatically when loss of connectivity is detected. The system

25 automatically goes in an off-line state upon detecting failure of any of these

services.

The integrity of the system is constantly monitored by a System Management
Console, which runs continuously on an independent system. If, at any time during the
trading day, the integrity of the system becomes uncertain, the system automatically
30 switches to an off-line mode. At this point all orders are cancelled. All further orders are
declined until the system returns to a fully operational state.
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1- NY/1751195. 1 WD 20051086785 PCTI US2005/ 007463 Upon reconnecting, the FI X
client wwll re-synchronize with the server in accordance vm'th the FI X
protocol requirenents. In an alternate enbodi nent FIX §637Q63to ent er
execut abMO Y0FEBEI83 n t he system and sai d system suppor s a con I guration
enabl i ng users to request that ther ror ders be 5 automatically cancel ed upon
| oss of t hdtefake 1 rvabentrate 33 If the Anal ytics Server 160
is out of service, the systemln the preferred enbodi ment wi_l| continue to

function but wArrRbknawnerakleraith lasee blpckifeessiog sysirasnnibe Jou pP@inaY by t he
Faci | i t at gfjapdigt)ed fndMBMYe ACHE Mfer oﬁa@}mwm@ age vbdnot urtedhimhgonk t h ACTI VE
SYMBOL 10 notifications) or CONTRA PRESENT nessages. The GUI 20 wll al so
fail to rdired¢dte th’éﬂgethlﬁﬁﬂ@l%afah@cﬁmtfeﬁfﬂa@@nm@é@r hut it degs npiHA| vt i cs

Ser ver 516(?tself;?rgﬂa Qﬁaﬁeqy%mhcgﬁﬁgflﬁp%&ﬁ%ﬁ fililb¥ moSHEGMRRR pcer S have

i nstructions acet systemin an o Ine state where it rejects any
further oraderdeentry but does not cancel existing orders. These sol utions
are descri bed i n . fhat in the
present invent ?@engﬁ“‘ﬁr ggs%gg@ler%es mugnel"}’s ?sy&ﬂ;ﬁ ﬁggcaﬁﬁé&ﬁg%ﬁ{e{)ﬁp%o lr‘{éraons wil |
easi |y be chpprtbhibext passible prtcbos;&owkneht éolough theheecharnsmﬁbscréxahqme an

al ternate approach 0 sr der, th Anal S rv 1 i tal
servi ce and auf ?I}egglrtﬁ egmcq fment i sy ??8?‘8% aS% ﬁcﬁged a??ave gﬁt(?gﬁm%rra Yorders
upon | 1ss g@ﬁcraiwsylst:ém-gealgrateme&aﬁéEmts,th@f?iﬁg trﬁ&fkagﬁd’r?saﬁlﬁxrfe’s@hhp thateds . These
services are clos e to vital fupctions of the tradin stem
Fail ure ofmfr?&%{@/tbgwé@dﬁg“ t’i‘Fé‘?se’fndP%SCC‘c"H?‘rép Rty alferpale elP‘i’P%{’ﬁeg‘ % eferred

enbodi MentatifeltRgPBRMAE Rt Mdlthe Al LERAPbNIY Bme ERNGRE evrhd. Tﬁé Eh@lr@?ﬂeféra%f}e execution
engine, or thesé will be canceled automatical |y when | oss of connectivity is

det ect ed. sHduleq giaamajmprigun Gatdeiesmines whpadhe likslibgedef  filliinkigkestalte upon

det ecti ng )}Jr éxJaH?ﬁo&f ofi“ilb{hz%funf;ﬁﬁééd A intbBfon é[g&l dsPEVREE L Y QistdnbEofSYSLEM IS
constantly noni oredIl Syst em I\/énagerren nsol e, ?1 runs

cont i nlfougiuy ingareshin absd@qg@ﬁderspllesysomavmd thatpelacwlonroﬁquimaimgeakhe t radi ng
day, the int er automatical ly
30 sw tche"‘gll e% é%‘y%ﬁ" \Eﬂ%é%igﬁ%&gg?’g?%a%ﬁacfég’ltﬁe %%%er srggartpgln%ancel led. All
further orlmwameméomﬂlecﬂ cweeudbemdthetrhleeayexttmﬂn returns to a fully operational
state. -57-

The purpose of the call is to attract order entry from traders when the likelihood of a
fill is greatest. For example, if the average fill rate for a first trader placing an order in a

20  given security were 5%, the fill rate when a call is open in the security might be 10% or
15%; in contrast the fill rate when there is no call would be lower than 5%; with an overall
average of 5% for a trader that places orders at random times independently of any calls.

Minimally, such an alternate embodiment generates calls to focus order entry in a

security when traders have placed orders on both sides but missed each other because their

25  orders had been placed at different times. Other examples of cases where the system can
generate a call will be described below. To avoid leaking information about orders that have
been placed in the system, these calls will be reported at pre-scheduled times such as the 60-
second BPR updates in embodiments with a BPR, rather than on the occasion of an order

entry event.

30
Description Type
Symbol Primary market CHAR[5]
name for the security
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I - NY/ 17511 95.1 WO 2005/ 086785 PCT/ US2005/ 007463 Alternate enbodi nent with
system generated calls A well-known problemw th |arge block crossing
systens is obability that a large buyer and |arge seller enter
orders at %ﬁg%ﬁi@ﬁm Mich of the present invention |sPCq’EiU$7é’9§/@H46t3o
solving this problemafter the first trader has entered an order; but it
does not in 5 itself pr/Gimekagpi dance a¥heo thelZ¥R tvhs s | HEMMSPACt | ci gant
shoul d be nbst encouraged to place an|osldgated The ability to focus i|nterest
intime is especially qmQubicTainei n rel-at Tane ¢fdast heoteles | HEIMMSSOOt ai n |t he best
possi bl e price inprovenent, through t he updaehaivc ans descri bed herein. In an
al ternate enbodi nent, tlhe system oper at esdcdstingelscBPDed above, but
additionally 10 gener gtiesSag3indm gener imwdof matk tecerev e HERVIMBACCT ocu
traders' interest at tijmes when there i sape prigtipgiat ioon pf both buy and sell
interest in the securitly. In another al tgsdaing tigWeri rent the active flags
are not sent and the cgiNaibfmlBRe only T 1{Whdi@edsss Ng eVenbaThhe call jis
preferably schedul ed Virgnathidk@or 1 t M Thakoldledey M NeprIOAR A e 11TKgl i hood

of a fill is highest. Ig,RBFICT ably J0GS,RAL cdftd 11 ze FBairgnced trade
information (such as rdgvgg r TTe e exT$5R ﬁgegglsl UyH @p@rzesrﬂ mgbsence
of any seller), so as t(taF}VO' o tte PET TRRY/OFF oT o B E,H]rrrema wher eby
traders would feel that e orders th rave ptaced he—systenrare

causi ng unwantlg alg@rftbmmtgpmamlﬁﬂ age prefecabty hapesi upod ﬂwé@lﬂovommpmr@lples The
purpose of the 'Cal l {)t%néégreﬁtotrk R c}?tﬁ__}ﬁ %pg&%mt es ftJ fg%netarcgﬁj %l?be\'@gﬂ?t&?ﬁ
or ‘exa rate for

| i keli hood of a great est the average
a first trader pl acprngckaml@nimes Hhisaliﬁﬂla@'sﬂerfeesef:mlfmmyumeleﬂcsﬂ% wolde fill
rate when a call is ogg{rndthe secu‘n‘,\byfl g O(Vo %@ltgcontrast
the fill rate when t%& eg R PeBRHY B erIOSWaC?I TEARCB8% 2 St R °An overal |
aver ages of 5% for alsiureade;ﬂsotﬂslat/ennl saclestrajetiedd dtovednglimrormati@sabbmdependent | y
of any calls. M ninal gyF such an al ternate enbodi nent g]i %ratg ﬁalls to

Aot oFerts

focus order entry P& FUSERMPIEySURRRSH 2SYSIFRRFLe I8 iR 18505 2% ¥ both

sides but m ssed eagdin Qichivdd HehBBELsiBMIdIthe 80 sE dERDubadvdReRiglensed at
different tinmes. Qther exanples of cases where the system can %enerate a

call will be descriBE@nElbwRIrhe HoHs évmwuh%&wﬂaérr#&mlweaaé err ders t hat

have been placed 'ﬂﬂeEﬁ%nﬁE?t@ﬁln (BESAR a HRLdcBedtel tinddSthE BROE 16 tbndlr
pre-schedul ed tines such as’the é second BPR updates in enbodi rrents with a

BPR, r# her than onditeaidy slategksiodriragé:’ spndes pefbits interpretgtioadeps not Bﬂeﬁefsldr i ption
Type Synbol | Pri NRLY, ann%{f&%at%&tﬁ ]che side of other orders in the book.

* 1 Minute Minimum lifespan. Once a call has been initiated, it will stay open

for a sufficient time to let traders react and respond to the call.

* Two-sided. Calls will be issued only if there is evidence of block interest on

15 both sides. This reduces potential gaming.

Not necessarily an order. Calls may be generated when there is no active
order in the sy stem; so traders may not infer the presence of orders in the

system by momnitoring when it issues calls.

Undisclosed rules. The rules that cause the system to issue calls are

20 preferably periodically modified and not disclosed to participants, to reduce

the risk that parasitic traders will attempt to infer information about the

system’s book from the timing of calls. The periodic updates also gives
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name for the security -58- 1-NY/1751195.1 WD 2005/ 086785 PCT/ US2005/ 007463
Ti meSt anp When the BPR was HHMVSBSCC cal cul ated QuoteTine Tinme of |ast quote

HHWMVBSCC jor to calculating the BPR Last Sal eTi i f st
recent HHR%E%@I% 86?§pe print prior to calculating the BPI%@%%%{&B?%DI n

whol e cents FLOAT.2 National Ofer In whole cents FLOAT.2 BlockBid In whole
cents FLOAT.2 Bl OC%&J@B e}vd?ormglffexfb ﬂg goba[éb&@ﬁeﬁ,es%b%demﬁﬁ#}@! ean The

al gorithnms to genera s are prefe ased upon the follow ng
principles. Not trirgpgenabld frioqueneylefcallhtry. Qpportunities to issue a call

w |l be evaluated at pre-scheduled tinmes. This elimnates the fear of

i nformati on | eaRs fellnsting@atd id preferatly ayailable for thecrurngse ef desidigavhenstllshi s or her
own order %ﬁdﬁl&&%&'ﬁ;ﬁe&a” to be 5 issued. It also prevents such a trader
from di scovering i nformati on about the book. For exanple, suppose a system
rule issto issut a dadketswhithmermimioggudnditye been received on the buy side and
the sell side. If a buyer were to trigger a call on order entry lie would
di scover that there Omedoresent|y been a seller in the system By issuing
calls at a pre-scheduled tine, the call is no longer 10 directly related to
a trader's ordet andExpirgd drgerer pret ati on does not necessarily |eak any

i nformati on about the side of other orders in the book. 1 Mnute M ninum
li fespan. Once % callradens been initiated, it will stay open for a
sufficient tinme to let traders react and respond to the call. Two-sided.
Calls will be i%suedlonkipyinisfonthedrpe.i s evi dence of block interest on 15 both
sides. This reduces potential gam ng. Not necessarily an order. Calls may
be genellat ed whtn t Repeatddpring omthd tape with grewsually higherobyret em so traders may
not infer the presence of orders in the

Rules-based method for issuing calls.

A first alternate embodiment utilizes a rules-based approach for deciding when the
call should be issued. The Activity Evaluation process is executed together with the BPR
Update process, for each symbol.

15 If there isn’t already a call, the rules given below are preferably applied to decide if
a symbol should be called depending on activity in the system (orders, trades, etc.) and on
the market. If any of the Boolean rules are true, the symbol will be called.

If a symbol is already called, has been called for at least <60> seconds (configurable
global parameter), and there is no contras present flag in the security, the system preferably

20  removes the call.

Rules that lead to a call are listed in the bullet points below.

° An order was entered and has expired. Later, another order is entered

on the contra side. At the next regularly scheduled time, check

whether a call has been posted in this symbol in the last 30 minutes

25 (configurable ActiveMaxDelayl), and if not, post the call in this

symbol.

An order was entered and has expired. Later, a block print is detected

on the tape (greater than 10000 shares or $250,000, again these are all
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system by nonitoring when it issues calls. Undisclosed rules. The rules
that cause the systemto issue calls are 20 preferably periodically nodified
and not disclosed to participants, to reduce the risk that parasitic
traders VWDI2088@865t to i nfer informati on about the sy&@MHR0GH8%Prom t he
timng of calls. The periodic updates also gives -59 1-NY/1751195.1 WO
2005/ 086785 PCT/ US2005/ 0 3 .S toadj ust
the rules in order to rTB.‘IQ n?gurable Bméﬁgeﬁg%[uﬁﬂhg Al ﬁas &0 ﬂ)e%ryi g&tl:# ]]E]XhCI%']

follow ng data is prefer @(bzln;nua:vmthlabymbcﬁlc(conﬁgurauﬂamoseMmtDedlaab.d| ng when
calls should be generated. 5 Tickets with remaining quantity. Open
orders. Expired orders. Discrétiadgsa hel Bldeskkoppraiontypeothe syrebdlape click§on Repeat ed
prints on the tape with }Fl usually hi gh vol une. Rul es-based net hod for
issuing calls. A first aft@Pnate enbodi ment utilizes a rul es-based approach

for deC| di ng when the gl Imd%ho%s e(rjl&eﬁe aéaﬁl{%%ﬁﬁg%m ti C\élgéa/s val uati on

process |s executed together W e pr Br each synbol .
15 If there isn't aloreadxn

bl
applied to decide if a sy n{) f\%sﬁgttﬁ c‘fllB grﬁP(ﬁ gasq W%mtgelé{tf\g/% yyl n the

system (orders, trades, mirmte); and on the mar ket If any of the Bool ean
rules are true, the synbol will be called. If a synbol is already called,
has been called for “at | Aasidentiiider sas prictl passdrelyi gdnablverrdegghabativgdanamet er )
and there is no contras present flag in the security, the systempreferably
20 removes the call. Rul B&CQNRSid éfgaf‘&gaes(‘f’ﬁ'lelpnﬁere listed in the buI | et

poi ntselpel ow. 0 An erder was, entered and has expired. Later, anot or der

is ent on the cont r4 "eyqgRt selhprderis RERPIPEY {CBF*FV‘ RO HE AREFts (We check

whet her a call has been pesdpehdicati gmg?re‘g){tgbﬁ)}s at thetolffer fora blodR sigd;Reties 25
(configurable ActiveMaxDel ayl ), not ost the call in this synbol .
versa for a buy ordcr in the system and evidence of block selhng on

the market.

The above list is intended for illustration only and is not exhaustive. Other rules that
15 could be used to identify when there is a greater likelihood of a trade will easily be

apprehended by those skilled in the art.

Score function method for issuing calls.

Another alternate embodiment with calls utilizes a score function to determine when
to generate a call, as described next,

20 The Call Evaluation process is executed together with the BPR Update process, per
symbol. If there is not currently a call in this symbol, the system calculates both an activity
score and threshold for the symbol, as described below. If the score exceeds the threshold,
the system preferably generates a call for this symbol.

If a symbol is already called, has been called for at least <60> seconds (configurable

25  global parameter), and there is no contras present flag in the security, the system preferably
removes the call.

The system preferably calculates the score function via two steps.
Step 1: compute the Buyside Interest and Sellside Interest in the security by adding

weights associated with the following condi tions.
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e An order was entered and has expired. Later, a block print is detected on
the tape (greater than 10000 shares or $250,000, again these are all -60

1- NY/ 1751]@?2#5){)%7% 05/ 086785 PCT/ US2005/ 007463 confi gurabl e paraneters),
and the cal as nhot been posted in the last 90 ninutesPCAUSAR0$/08%4h 0l
(configurable ActiveMaxDel ay2). Discretionary: a help desk operator types

t he synbol andecli and a ticket

exi sts on the cont r%;’%gl@ee&omﬁﬁ&%fgg%gsr@l\}\)/aésafaeer(r%'gnce}%{e%%ﬁn %ﬂi@nc%gl that has traded
within the | ast <30@sgresivalyt es. A resident order was priced passively and a
new order has arrived on the contra side with an aggressive price. 10 0 A
resi dent sell YrdePajsiveQryigrQondition Buydsetld prlar ugrepity ened byt pricgdpasstveld- on  t he
tape indicati n? ag%egate buys at the offer for a block size; or vice versa
for a buy ordel i n HxpsedydarGondiiion. By ((rdheedepexpyededeenbl. | i ng on the market.

The above list is intended for illustration only and is not exhaustive.
O her Pul es that HckeEionditiore Byy &gl tiskeuif ehginiigayabtigr e is a greater
| i kel i hood of a trade will easily be apprehended by those skilled in the

art. Score funCti orBleakTersondition. BeqgntdgrgaPlock FilpgtHerddal t er nat e enbodi nent
with calls utilizes a score function to determ ne when to generate a call,
as described néxt. MugketRrntCendjtiomBlpekpring an fedansder 4t deaglxecut ed t oget her with

the BPR Update ProcessuoReioosdy Witk id:Reie.soso-cpfentare a cal | in

this synbol, the system culates both an activity ore and threshold for
the synbol, as desdbilyedhomidpeint, hfvingHakenqiace siescibe thst schedulddrc@bhol d, t he

syst em,pr ef erabl y ] a call for this synbol. If a synbol is already
cal | e(r}],O has been cg]%%lg‘g%bgﬁje'at | east <60> seconds (configurable 25 gl obal

parameter), ang t h%{aﬂﬁénﬁzég{éfhﬂﬂ g RQ;%ega?ne%Bbﬁ-ig la gﬁ@elégfth%%ﬁﬁdiﬁt%é'ncé he system

preferably renoves the c e Sys er cul ates e score
function via two sttiglsst cgt epludtiondimmepuithetotdh guaBtitysibdes Bilpelr@s+1000e> Sel | si de

Interest in the sequrlly By, 20dla%sy ks AeagpLate v th the follow ng

<LiquidityRatio=2> times the average volume for the security.

15 ¢ WatchListCount. Number of traders that have this symbol on their watch

lists.

The table below gives an example of a reasonable configuration for the weights.

Description Weight
OpenOrderCondition Order within BPR 20
PassiveOrderCondition Passive order 10
ExpiredOrderCondition Expired order 5
TicketCondition Ticket 4
BlockTapeCondition Cloud9 trade 3
MarketPrintCondition Big print on the tape 2
RandomRefreshCondition Buy (sell) pressure on the |1

market
WatchListCount Number of traders with INT

this symbol on watch.

Step 2: Compute the symbol activity score as the product of the Buyside Interest
times the SellSide Interest.
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-61- 1-NY/175]195.1 ............. WO 2005/ 086785 PCTI US2005/ 007463
OpenOrder Condition. Buy (sell) order currently open and priced

aggr essi valy-200siasss Ve der Condi tion, Buy (sell) order c b) but
priced passi ve? 3// §”%Expi redOrder Condition. Buy (sell) or g’ré‘lrrﬁ@ (?’54(,@81%5'

recently. 5 TicketCondition. Buy (sell) ticket with remaining quantity.

Bl oc1d * apeConditeispiem E‘ftﬁfzﬂ)ﬁy L Bes BleQSkshbid ds fQbvsl PR reshold is equal to
Mar ket Pri nt Condition. Block print -on the tape for at | east <BlockQ y=10000>

shares or <Beidharimbeyearye0escallsdilhtesyemhes grovpunly) baensaliadd®si nt,  havi ng
taken pl aceyshhaerkf1Ss nﬂ%f wﬁlclﬂ%gﬁ'all &fan®Rpdnendd f%g{)ﬁ;%thé)ﬂm%'sﬂ@e the last

RandonRef reshCondi ti orf. Repeated prints above t he m dpoint since
the | ast ca&bll expired inshis eymbol:ne with total quantity above <Bl ockQ y=10000>

shares ar <B Oofﬁ{%éﬂbfd:=$%/§a$a‘ﬂp‘%ﬁoldatE)ﬁ>(fB%IaaF T@.ﬁéﬁﬁeeds <Li qui di t yRat i 0=2>
u y.

times the average volune for e securit hLi st Count. Nunber of
traders that halte pakirstessvivdihrasiold bral Betaga¢ preferdhil g tanfigiiabletpebiecurits] ow gi ves

an exanpl e of reasonabl e.configuratio t he ights. .. Description

vei ot opencr s ERRAREIG i Bt ind Ve oy MR EonsPRB AP o

Passi ve or digrabd-defcxiped eafadibesnsporcictuntuietdotiens edthottday nfatchingkadigioplatbet i on

Ti cket 4 Bl ockTapeCondi ti on Cloud9 trade 3 MrketPrintCondition Big print
on the tapdnd theeXhiptioner 3 wbriulidgr P‘?ﬂﬁ’dﬁﬂgr?lgaéis fempt el peigt t9he he 1 nar ket

Vat chlit Cobtedutiiiigte i@ brdbl 4RE ridé il il as ddibrfoed YRR TR tEdthodSt ep 2:
Conpute the synmbol activity score as the product of the Buyside |nterest
times t he $Edpess geall Jyeiigneegironment that can operate contiguously with the regular trading

that takes place in the present system, where the system automatically generates a call when
it finds activity to justify such a step, and then holds all orders for the call period to
accumulate sufficient orders in order to obtain the best chance of price improvement for

15  aggressive participants. In this embodiment, for example, the continuous matching may
operate with a low minimum quantity requirement (such as 100 shares) and automatically
trigger a call for a large block auction (for example 100,000 shares) when it finds
indications of block interest on both sides. When executing delayed calls, the system
preferably limits itself to a single clearing price per call auction as follows: having ranked

20  orders as described above and begun to place them in the Execution Engine 50 one by one,
when the first trade is executed all subsequent orders are re-priced as needed to ensure that
their limit is not more aggressive than the first traded price on the occasion of this call.
Unmatched orders are preferably expired after all orders have been entered and all possible

matches executed.

25  Alternate embodiment with targeted ACTIVE SYMBOL messages

In an alternate embodiment, the system operates as described above for the alternate
embodiment with an ACTIVE SYMBOL notification, except that the active symbol
message is sent only to traders who have provided certified trading interest information
indicating a likely interest in either buying or selling a large block of this security. For

30  example, such certified trading interest information may be a drop copy of execution reports

that brokers issue following each trade, and the selection criteria may be that the firm has
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-62- 1-NY/1751195.1 WD 2005/ 086785 PCT/ US2005/ 007463 The system preferably
calcul ates the threshold as follows. The threshold is equal to zero if the

synbol n called. If the synbol has previousl d, the
t hr eshol d%@e%?%sg%?ynbol will be equal to an exponenti a|y91ﬁﬁ5§??52@|7‘l&$ t he
time since the last call expired in this synbol 5 Threshold = MaxThreshoI d
*

X Bt @ pought AR S B he TR RPLATB Y68 MUV B3RS0 L, B P ol r bty

configurabl e currty e é system
can match oredzemxsescaaniesmlnedlsﬂtmsaslyumthe fdliewmb@wexdmsgu S edieprdppli¢anemt s, or

2 cohodul cd (2 Optled a1 oo TRUEOIBR ARt PR pedl oA D WAL o
Engine in othmSloZOOﬂs;tﬁecntwamanamdeabh mfeiyhmmardmsefpobed Itk By refdienckat t er

met hod Rrodyces a cal, | :511“ t hat can operate contiguously
wi th t he °r egHERteembag Hﬂﬁl—gﬁﬁ—“éresent system where the

syst em aut ommid i@t eﬁfbaﬁfn@ﬁtaﬁe @opaRA PWESENT h&umdﬁ@ﬁ aR6 Hiswawthe Pri¢eltgt i fy
such a step, and then holds all qrders for the cal Q%Perl od accumul at e

sufficient diFapergitenseéie PRI BB UPHSidnotiralion e Aecidlegyhelier EbaCF%F%Q/e nent

for 15 aggr Q&ﬁité«f%ff&%ﬁeb@iﬂﬁx@hﬁankla’QmFﬂ:l[%0 peligent, for exanple, the
conti nuous matchin my operate w ow nm ni nrum quant| ty requi r ement

(such as 10@“@%&%@@@}30@@@“%9&tbw:sse@allnllgﬁ differenygdes for detprminipe wholiseligiblol ock
auct i on fof o ﬁ&‘é«@h@cé%&&%ﬁﬁ@fﬁ&ﬁé’mgrﬂ vdhkh f Qﬁdrﬁéﬁﬂhﬁﬁéﬁeﬁﬁl n@mft oP!l ock
interest on both sides. Wen executing del ayed ca e syste preferably
limts it seltie Quoterulsiangthe Oc,dee@!lsnlwubrﬂ@@ugerulfc;@lqmraimmtlmml\/hlsket ol  ows: havi ng
ranked 20 ok ecution
Engi ne 50 ondippeai RGE A QRS Ak, RAHRLI e ARG, WIRR bl ol
orders are reuijesthadf aqmcaaesdmh toonceehan enetolhat part ) étinust nen:bisanB' baghowror e

aggressive th st .traded price e occasi on this call.

Unnat ched Otaﬁ‘g?lg‘}eaary a ab‘[eé? g‘reﬁﬁtllrfﬂgaﬁpﬁaé%%ﬁ?‘tr@?s %flef"“te(?PETB?agth%f{g‘é &N entered
and al | 130s ﬁbﬁbﬁnenﬂﬁtﬁé@&teﬁ&@lﬁéﬂt Bfkhe prose ih R, of SERREUBRBtviad th t ar get ed
ACTI VE SYMBCOL nessa n alternate enbodi nent, the system operates as

descri bed afGNERLF &W%Pqt%?fé’?és 2 @iplo AN AkeTRatGEmROdime T pESeS B OL

notificati ogtuaﬁarc@psthoah.?tthécE@NWArpmsﬁm&lﬁcamst%%e by SRPLcnORNing tho traders
who have provided certified trading interest mforrra%)l on 1ndicating a

li kel y i nt effBspurpqse dieOFist Wﬁmghehggh@ﬁt matehing prépridy. it elepoBiterpleragh edmsistsdecurity,
For 20, SXanh Envahirth GRLL Qb ASk e L AAESLod HLALRLLARLRY be @ di op
copy of execution reports t bro ers 1ssue oW ng éach trade, and the
sel ecti dA crrqga@iessaofrvdythbeortnhame)t lrpeve firi orelar fraibe system. Of course, only users w1th

orders in the system will be able to infer the side of the contra interest; for example a user

with a Buy order in the system will know that there is at least one seller within the system,

as well as possibly multiple other buyers. A user who does not have an order in the system

will know that there is at least one buyer and at least one seller, but would not know which
25  side is more aggressive than the other. Since such two-sided information is not damaging to

the trading interests of the participants it is an acceptable leak of information to release this

information the entire marketplace.

While the embodiments shown and described herein are fully capable of achieving

the objects of the subject invention, it is evident that numerous alternatives, modifications,

30 and variations will be apparent to those skilled in the art in light of the foregoing

description. These alternatives, modifications, and variations are within the scope of the
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-63- 1-NY/1751195.1 WO 2005/ 086785 PCT/ US2005/ 007463 bought net (or sold
net) at |east 10,000 shares of stock within the last 30 m nutes. O her
exanpl es ayp gd3ed extensively in the follow ng co-p at ent
applicati ons &8&;’4’585 049, filed June 1, 2000; 09/750, 76?&@8@@@2%&
29, 2000; and 09/870, 845, filed My 31, 2001, the entire contents of each
of whi Ch akidNEOkRh e 18 he LilicRiook &P BERudimoAL AR eAIPAL! TNt s of

t he CONTRA P ﬁ notification I'n an alternate embodi ment the CONTRA
PRESENT noﬁhoﬁ‘if’dﬁlﬂ){ f@hthap@éosmowwwﬁonﬁ@wﬁoe@emrp%'m@f lgpitporr - of fer, so the
party receiving said notification can deci de whether to accept said
counter-offer directly rather than having to propose a price. Alternate
enbodi ments of the systemutilize different rules for determning who is
eligible 10 to receive the CONTRA PRESENT notification, which are of
particular interest in light of the Quote rule and the order display rule.
The quote rule requires quoting Market Participants to represent their
best-priced order in their quote; whereas the order display rule requires
that if a price is shown to nore than one other party, it nust necessarily
be shown and nade available to the entire marketplace. Both rules create
potential hurdles to the 15 depl oynent of the system subject of the present
invention, if one decides to view the CONTRA PRESENT notification as a
guote. An alternate enbodi nent addresses this situation by show ng the
CONTRA PRESENT notification to one party only; choosing for this purpose
the order with the highest matching priority. An opposite approach consists
in an enbodi mnent where the CONTRA PRESENT notification is shown to al
users, 20 regardl ess of whether or not they have an order in the system O
course, only users with orders in the systemw ||l be able to infer the side
of the contra interest; for exanple a user wth a Buy order in the system
will know that there is at |least one seller within the system as well as
possi bly nultiple other buyers. A user who does not have an order in the
system wll know that there is at |east one buyer and at |east one seller,
but woul d not know which 25 side is nore aggressive than the other. Since
such two-sided information is not danaging to the trading interests of the
participants it is an acceptable |eak of information to release this
information the entire marketplace. Wile the enbodi nents shown and

descri bed herein are fully capable of achieving the objects of the subject
invention, it is evident that nunerous alternatives, nodifications, 30 and
variations will be apparent to those skilled in the art in light of the
foregoi ng description. These alternatives, nodifications, and variations are
within the scope of the
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-64- 1.NYy/1751195.1 WD 2005/ 086785 PCT/ US2005/ 007463 subject invention, and
it is to be understood that the enbodi nents descri bed herein are shown only
for the p illustration and not for the purpose i jon. -65-
1- NY/ 1751%@?@%@7%05/ 086785 PCTI US2005/ 007463 WHAT | SB%ZI}RF@@B@‘}%‘:%L A
met hod for‘®?%éhékg%§ﬂ@¥§éading of securities over a conputer system

conpri si ng t -electronically receiving market data incl uding
prices for a security; calculating a reference price for said security based
at | east paytiall ye@Ba fRitilfiRing Ghdin g sBourGbEHES PGy SEA! donrisiag d
reference price 'in a conputer readable medium electronically recéiving a
first orderth¢#epsrlli ng said security froma first user, wherein said first
order conprises i i: G [Wnal f L Py limt;

el ectronically glt%%tﬁn%ﬁ%%?%ﬁﬁ § Jﬁ’é&%ﬂa%g%@dﬁr{ég ng%snfgﬂ?géréu%é’édabl e medi um

el ectroni cal | y rcdedidtingngeferesmponeifonsaibsecyrisy basell 2t dpashpattiayoanrsaidymfrkedm a
second usery, . wherein said second order is contra to said first order and
conprises a sécond price limt and a second quantity limt; electronically
storing said seesebngmaldestonng saidccfepudeerice padaipwermeddabiy maiidn; executi ng a
trade conprisin i i - L8 secaond .order ri ce whose
difference f romglécgt?dcri‘gcra gff %?%Hgégglﬁsf %ggirgﬁﬁg?nrﬁ sﬁ%%f%cﬁfﬂﬁﬁrg?leaﬁé]r@g?rd trade

conpl i es wi wheredrasaih firkt arddr camgtissecibnsichrise limé aadafiki qusdntigritnisiecond quantity
limts. 2. Anmethod as.in claim.1, further conprisjng: transmtting an

el ectroni c noti Ffé%té‘i"f%ﬂy Q?rg’gs%‘lmém’ft P?‘Ef mﬁ§8’?‘p‘8‘?r lfag?t’ggﬁ’cdh%cond order is not
sufficiently aggeasmicdRy feteififig £&cbidl d3lied Sepa@aigdaid kddusity RoEl@rsecoaddsdrp) said
first order is priced at | east as ag',essivelg as said reference price;

wher ei n sai Yerdt 149 €/ SRS CPRTALS S%‘gf%ﬁt $rigrap i?gwp%afecan%m&cﬂlgugr der has
been placedmh@s&gh@qm@y@UQﬁ& 3. Anmethod as in claim1 wherein said second
user is allowed fo increase price aggression only after the expiration of a
predet er mi ned p&EFERREHY itf’%.salﬁ.secﬂ“ﬁlr‘é‘g?fdﬂaé%mH“FFf gjadeble medipsad n sai d
reference pri ce ekseutSaehde FoniBRRA bailBfsK&itier AR biESecond order at a price whose

difference from said reference price is minimized, wherein said trade complies with said

first and second price and first and second quantity limits.

2. A method as in claim 1, further comprising: transmitting an electronic notification
to said first user if (a) said second order is not sufficiently aggressive in price to cross said
first order, and (b) said first order is priced at least as aggressivel y as said reference price;
wherein said notification notifies said first user that a contra order has been placed in said

system.

3. A method as in claim 1 wherein said second user is allowed to increase price

aggression only after the expiration of a predetermined period of time.

4, A method as in claim 1, wherein said reference price is based on recent market
- prices.
5. A method as in claim 1, further comprising displaying said reference price to

remotely located users by means of a graphic user interface.
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5. Anethod as in claim1, further conprising displaying said reference
price to renotely |ocated users by neans of a graphic user interface. -66-
1- NY11751 05/ 086785 PCT/ US2005/ 007463 6 Aet pg :
further C(l)‘%rr’grzlﬁsygngg%gal culating a JC/C price range, and w &Tévﬁ%séqﬂa““
notification is issued only if said second order is at |east as aggressive
as a passive end of said block price range. 7. A nethod as in claim®,

wherein sid sOEFRTTEH el A f&°‘BPW°ﬂ¥CPIéf€‘8andBKP%°° BaCe?don recent

vol ati | it ¥hdrkhnRAil &irREticHAL qu’%@ﬁfﬁ& ifts¥id s@ondoriB LN Qe AP ad dpefds@idnnt; Wherein
said step of calculating a K price range conprises predicting a price

range | i k%ﬁSVV%@d@ééﬁﬂ‘f‘blﬁﬁ chﬁra&gefl rst predetermined time period. 9. A nethod
as in claim8, wherein said block price range is recalculated at intervals

of time approximtely e to said. first deter ed.tinme period. 10. A
net hod asl?l n cf*&Rshogas 1&3@%%‘”2‘3?188%‘%%3’ A Eﬁ?tt’ﬂﬁ%l PHYPEBITER® pri ce range
i's basedb®ed sreeednt vaddtiliGin paed of A& kebrigyr i ces., 11. A nethod as in claimb6,

further conprising the step of issuing an active synbol notification

followi ng receipt of said first order if said first order is priced at |east
as aggre8si veAynaimdiahen qhamsi, wherein shidfteselicalcbhtonga bioi:lcpiaeam 12. A nethod
as in clajm u risi n ti ectronic contra order
not i fi cat%orP%[s%s psn(;acfml~| gg%arﬁ% hﬂgéh(}% érrsp’éﬁn asr}grgg%ragor ere%mme e€8§ved sai d
contra order notifi catl on indicating that a nearly matching contra order is

active W phi n hheisk GBlaih3, w&r&ﬁ%@@ﬁ’lo@l@pﬂc@ra‘ﬁ%@'is%éa?culé’é&?&t%t&vﬁé" d second

user receives said contra order notification only after a predetermn ned
time peri efdiniappioAimataly equal to saidrirshiedefeominedighe perdad- ng tradi ng of securities
over a conputer system conprising the steps of: electronically notifying
one or rmre users of a s¥stem accurmuyl ation period to receive orders in a

securi ty; 11 ecfmiiadas inclamlersreip sHRHikpAl calatlatingrblaek PFegrmeEds for said

security, b@gmon@@gnpwcgﬁgd@glaﬁ(e{?fc@f; ence price based at least in part on said
market data; electronically storing said reference price in a conputer

readabl e medium electronically receiving a first order for said security

froma fitst UaeﬁcthmeIrﬁﬂaimﬁﬁafudhérlcbzﬁpmﬁﬂgdﬁd’stéinfEEdu&@Sanacﬁvd@h)bblrI ce limt
and a fir gguﬁ%guabrrlltfé)ﬁo)(vmg recet1pt of sa16d7f1rst order if said first order is priced at least as

aggressively as the passive end of said block price range.

12. A method as in claim 2, further comprising transmitting an electronic contra order
notification to said second user after said second order is recei ved, said contra order

notification indicating that a nearly matching contra order is active within the system.

13. A method as in claim 12, wherein said second user receives said contra order

notification only after a predetermined time period has lapsed.

14. A method for facilitating trading of securities over a computer system, comprising
the steps of:

electronically notifying one or more users of a system accumulation period to
receive orders in a security;

electronically receiving market data including prices for said security, and
calculating a reference price based at least in part on said market data;

electronically storing said reference price in a computer readable medium;

electronically receiving a first order for said security from a first user, wherein said

first order comprises a first price limit and a first quantity limit;
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1- NY/ 1751195.1 WD 20051086785 PCT/ US2005/007463 rlrcrrnni,v cl1 ,a said
first order in a conputer reada nedium electronically receiving a second

order for ysghthsigsigsity froma second user, wherein sai gg§ﬁ§9@g{0§%,g?£al ly

conprises a second price limt and a second quantity [im

storing said seonfhaakdef LN SRS 2 daadal kb e dimdl,y, €l ectroni cal |y
notifying said first user that a contra order has been pfnaced in the

system at the ekppreatly secewinggaspepnderdentor wid ssaury fioouk seesrsbusel, wheraint r ade
conpri sing saﬁcﬂegonloEc%} cor?ﬂn%gsra s%@gldi)ﬁ&éjlirﬁi?gr&rﬁdse%rgf@aﬁ’t\%\%%nﬁ{;' ce whose
rerere S mnimzed,

di fference trom sai nce price i i erei'n said trade
conplies with skctorfi¢allytstodnglsasbeomd opder me cangpufer regtlabdgtedismond quantity

limts 15. A ne . in.clai . risi e tonically
i Ssui ng one or e%{r%gnl%zlpllngn&fngrs%%r é?%y%l%t%nggp%F%@S?gen lg{ééélﬁ{ﬂgecuri ty. 16.
A et hod asystem; cl ai m 15, wherein said calls are issued at regular intervals

of time. 17. t .as _Jn..clai . rejn.sai Lls are | d at
regul ar intervgtgl% Slgﬁgflﬁ%oésﬁld%g&ellg{lﬂﬁ%?? %éggﬁ bér;(e\(/;\%ingﬁqgggféﬂl?@smfgﬁaﬁgg es bl ock
i nt erest botdar and sdidiyecamtbrtiar aseprice sehogt diffence tiyom sailBrefefencepticeds as in cl aim

17, wherein.said activity includes recei of .both.an or to. buy, the
securtty. TP Sl o ol rOREs LEGI g inageiohe Rl A el i o 1 37,
wher ei n saiqeandgtlimiist y i ncl udes recei pt of an order to buy the security and
evidence in market data of block selling interest.’' 20. An electronic system
for facilitating securities trading, conprising: a trade facilitation

conput er sy8t emAcaitipdias imdaim 1@ afvithdr comprisingediedtronicallyf issuéngainalor morefagdat i on

exchange Server.. tgbégn%@gﬁgtai %g%ec &&abase, and an anal ytics servcr operative
to calculate reference pricges or securities, wherein said trade

facilitation conputer systemis in communication with a financial _
i nformati ongexcAaRGEd REH MR 1 ARhefiCQIIEN £ PREURS fhter VUSRI, Sai d

financial information exchange network is in communication wth said
comuni cati on network, wherein said conmunication network is in

communi cat iipn WA ethod 8s ilclalfR 1§ whSRIn sald@all A8 ksSuedabfkgu@BmtelvdWérlinRld95. 1 an

execution engine _in comunication wth said trade facilitation conputer
securities for which activity indicates block interest both to buy and to sell said security.

18. A method as in claim'17, wherein said activity includes receipt of both an order to

buy the security, and an order to sell the security.

19. A method as in claim 17, wherein said activity includes receipt of an order to buy

the security and evidence in market data of block selling interest.’

20.  Anelectronic system for facilitating securities trading, comprising:

a trade facilitation computer system comprising a facilitator module, a financial
information exchange server, a transactional database, and an analytics server operative to
calculate reference prices for securities,

wherein said trade facilitation computer system is in communication with a financial
information exchange network and a communication network,

wherein said financial information exchange network is in communication with said
communication network,

wherein said communication network is in communication with one or more user

terminals; and
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system wherein said execution engine is operative to execute a trade
conprising a first order for a security having a first price limt and a
first quantity limt, and a second order contra to said first order having
a second price limt and a second quantity limt, wherein said trade is
executed in conpliance with said first and second price limts and said
first and second quantity limts and at a price whose difference froma
reference price for said security is mnimzed. 21. A systemas in claim
20, wherein said analytics server evaluates orders for a security by
conparing price aggression of said orders to a reference price for said
security. 22. A systemas in claim?21l, wherein said trade facilitation
conputer systemis operative to transmt a notification to a first user who
has placed a first order in said security that a contra order to said first
order has been received by said trade facilitation conputer systemif said
first order isanteXegiion grging) i comMuRicgEon gyith saifl elradgc Baciitation, Camputes syst em
as in clai : el g r-equl (o) Rl : ck size
I e S b R R N e Sl

order for a security having a first price limit and a first quantity limit, and a second order

contra to said first order having a second price limit and a second quantity limit, wherein

said trade is executed in compliance with said first and second price limits and said first

and second quantity limits and at a price whose difference from a reference price for said

security is minimized.

21. A system as in claim 20, wherein said analytics server evaluates orders for a
security by comparing price aggression of said orders to a reference price for said

security.

22. A system as in claim 21, wherein said trade facilitation computer system is
operative to transmit a notification to a first user who has placed a first order in said
security that a contra order to said first order has been received by said trade facilitation

computer system if said first order is at least as aggressive as said reference price.

23. A system as in claim 21, wherein orders are required to be multiples of a block

size that is larger than an average order size received by broker-dealers.
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