6 Apri-l 2004 ORDER CENTRI C TRACKI NG SYSTEM CROSS- REFERENCE TO RELATED

APPLI CATI ONS Thi s application cross-references and incorporates by
reference the application entitled Handhel d Tradi ng Syst e Aprii@dfhce fil ed
Oct ober 6, 1999 and bearing the Attorney Docket nunber 003499100052.
BACKGROUND CF THE | NVENTI ON Fi el d of the Invention The present invention
generally relates to a systemand nethod for tracking orders on an
exchange floor. More speci b?%n'dmhfmbeﬂ@&[ :@ hﬁlt egrated conputer
system for allocating, trac and trades executed in
the context of an exchange setting, such as the New York Stock Exchange
(NYSE). Description of the Related Art There exist several types of
financial nmarkets in vvhé ] and ot her negoti abl e

i nstrunments are traded.=# : 9 (. Nxchange S
one such fi nanc:?ag&rrark n an.auction mar ket buyers and sellers

congregate on a wpliGationy ?r8§§rr°f£ﬁﬂlcaﬁﬂtﬂjﬁ6@?’ﬁ‘tﬁs byrefssace iheapplieatipni ces
(of fer to kuilledRendRld PRHERBYcRA KRrBEE ﬁ@d@ét@b%ﬁ% ﬁ@dd dnd Heafil gﬁ% in any

particular security will occur at no nore than hest pri‘te a buyer is
willing to4tnanboeket nupberdl349%80052he | owest price a seller is willing to
accept. Among the players on the floor of an exchange are specialist and

fl oor brokers. A special '§ACR%’ﬂ k ' nd ask prices received
fromthe various Dbrokers,~ensul sted, facilitate
trades, and, 35t t ensure liquidity. A floor broker roans the exchange -
fl oor and ac?—g——g-ng-H—eé%SHt to transact orders on behalf of investors

(buyers and sel ypi cal transaction originates when an order is
pl aced with an (ﬁ‘?ﬂ%@ﬂtﬂpwmﬂSﬁwﬁlhgr%?é@l@ta@yﬂmyl apd nwthdd far pracking ul ar
security. y rder .to a,exchange clerk
who not es ;B%r%gfga“ng’t& ggs&kqd@hy %ﬁgg%&%%\égy dde ﬁ&s&%@i’ ngrgr?tﬁ% CBPYEY is a buy
or sell or dﬁﬂtf;mtfﬁﬂlwﬂind tra¢kingendsepoting wrderdiandraies exetutc R terdofiRye any 1 6
Apri | 2004 peci Ltion sogi ated with the order, and the tinme that
the order 1 ‘bf”éci’é e, gy rzﬁﬂﬂf’nﬁ rk ptack Exghange @NVSE) a 1 oor br oker
for execution. Tradltlonally, orders are transcribed onto order slips that
are delivered to floor brokers by pages or runners. A

Description of the Related Art

There exist several types of financial markets in which securities,
commodities, and other negotiable instruments are traded. An auction market, such as
a stock exchange, is one such financial market. In an auction market, buyers and
sellers congregate on an exchange floor and announce their respective bid prices
(offer to buy) and ask prices (price acceptable to sell). A tra{de in any particular
security will occur at no more than the highest price a buyer is willing to pay and at
no less than the lowest price a seller is willing to accept.

Among the players on the floor of an exchange are specialist and floor
brokers. A specialist calls out the best bid and ask prices received from the various
brokers, ensures that trades are posted, facilitate trades, and acts to ensure liquidity. A
floor broker roams the exchange floor and acts as an agent to transact orders on behalf
of investors (buyers and sellers). |

A typical transaction originates when an order is placed with an off-the-floor
trading desk to buy or sell a particular security. The trading desk may then convey the
order to a exchange clerk who notes the parameters of the order including whether the

order is a buy or sell order, the symbol of the securify, the quantity, the price, any



fl oor broker executes an order, notes the executed order on a slip of

paper, and subsequently returns the notated slip of paper to the clerk via

a runner. In addition to buy and sell orders, investors na§5$@ﬂ@8§4 a
“look" fromthe floor of the exchange. In response to a "l ook" request, a

br oker note t what p n|ng in
t he market Slr%gco(?ldlt s a?sggﬁfs%g‘éﬁﬁ t@@%r&ﬁﬁ, aﬁd ﬂ? 1§8 that &'& ﬁ@etrllsoﬁa?%t by t he
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provide. There is currently a significant ranual rocess an
order once mheequemt&elretu’rasathhmtatdule;hplocﬁpapemﬂoeheowklvmru;mnnéiypl cally, an order
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exchange |listed securities. The order is dlsplaye via an order nmanagenent
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security ted i,n t ooth. A
clerk t akeﬁﬂ{ 8](?{ cﬁfoﬁﬁ trrl%dm cftéfpglf)trhl%qu’%éelgr@g{ag@ﬁpy %%F'é ng pn *’]}?rpaﬁéﬁlll pages
a broker, hrokerandwhst keigasbsireedr E@reximple® ook tiaforRAGORIAT Mch§iss t e m The

br oker, upo ing p returns t he booth to get the machine-printed
ticket and TS?qnég}lXFr aﬂﬁ? §§g§ %“H‘?ﬁyt@é@?ﬁlaﬂﬁﬂﬁﬁ% ﬁ@)rﬁlﬁ@tﬁf egkes HYCsEpt & t he

clerk. A aibed &l opilibf abd SAS KBl GPARNLHORE BAPLIN @ pliRfgneCessary.

i nformati on and |te It a piece of paper. updat e running
total s representThee h@ummtyya snt;anﬁesntoﬁamal qmmpmemltaprcﬁemmdr&crtoacbﬂm or

sell i ncorporatl ncg fw or oker xecH a trade for all
or part of THE rGIHET! é’rB (YBW R Seii:ate) Ienﬁfedt’ﬁ@aﬂet ails of

the trade td@n{ﬁa&ra@@bfaer Eﬁb@e@fr@@&eﬁ%f@qmﬁ—b@ ést&%mmﬁé?ﬁ 3y é?('am%]’eefhcrs e phone

or wite the information on a piece of paper and wal k 1t bac
boot h. Al t €xrfeis coebgentered by lariesder 1 2944 adisted desle Bmderus)theneomd)tdam a an

exchange 1 e melaGhelisy i GALI KAl SRR LIS eT RaL X B RB N 0 a0

onl i ne managenen SyS

shares of aan&edarrmﬁr;aganangystexa apphdatieh ¥n #trading ®66th tRat ﬁar&ﬂésl drdéi8@sr thent r a
br eakdown tr.ackin s traded with whom eventually arrive in the booth

on a pi ecBH" 54 étb’ rgnticket is thegrautpmaticalbypiivied Mthobeothy . Thi s
information coul 4l RaVEKACHB 1l Heth the printer and prepares it for handoff, pages a

broker, and acknowledges the order in the order management system. The broker,
upon being paged, returns to the booth to get the machine-printed ticket and briefly
discusses any special handling instructions with the clerk. Alternately the broker may
telephone the booth to get necessary information and write it on a piece of paper.

A broker must update running totals representing how many shares of a
particular security to buy or sell incorporating on the new order. The broker executes
a trade for all or part of the order. The broker must convey some or all of the details

- of the trade to the booth. The broker an convey the information over the phone or
write the information on a piece of paper and walk it back to the booth. Alternatively,
the broker can send the paper to the- booth via an exchange runner,

A clerk typically records the verbal execution into an online management

system and performs an allocation of a portion of the shares of a security amongst a

variety of orders.



by the broker or by a specialist. The clerk files the contra breakdowns in
a special location, to be picked up by a firmrunner. The contra
breakdowns are taken to a bank of firmtypists |ocated nedtAPH&0B4change
floor. The typists enter the information into a firmtrading system and
this information is both used by the trading firmsystens and it is sent
to the exchange's order reconciliation system (OCS). The contra

informatio 1L i er the.,trade.t o ace.
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service. Inaddition it wou e use to capture some of
i nf or neeal the edchyingalflogr. Jhe typistp entat the infemhationiheraiyn tadihg yystangnmdthipt i on

errors, can be reduced.. S Y THE | NVENTI ON Accordingly, this invention
ot v GBETRARGR TGN b5 DRGSR AYSTRE B & 61 Bt Gahs FPaRaRadst

i mpl eneedRdiation dysteradong).f | oor exchange. The system automatically routes
orders to a_booth and a fl oor broker according to a synbol associated with

t he parti culkercostsinformating shquldthezdtsged withinradihoyr after dre aledotk plhce. Mhe
i ' t > i ded . t il t t hod
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r ecei Viongeverul daghemdfiothen afbuedi ty into a conputerized order managenent
system representing the security with a synbol in the conputerized order
nmanagenent %V@P&rﬁe uspiub tiaveg SypeMssaRellp of pehigving erertpuetdey preeessinger
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acconplished b auf omat ed proces execut ed by the conputerized order
manageRBNEC %%P%%/ %ﬂﬂe P'ff%ﬁ UHeFR3tey il aithe poit 4f rpthessby cogtly, anscription

" asSOoCigdrdehntheGoMpigeri zed booth station with the booth, routing the order

t hrough the conputer server to the conputerized booth station associ ated
with the booth to which the SIMMARWAF BHEINMENTKING, | ogging the floor

broker ID i andhal d conput i. device; and routi -3 6 ri.l. 2004 the
order thr ou%#f%fcﬁgagg L}P‘é@(ﬁgg&}oevrl&%c?ntoﬁ T ﬁgmﬁé‘?e&h%gar?a%ﬁ'?tﬁ@ faé\&?‘géng nt o
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| ogged. I n additiogn, a record of an action relating to the order can be

sent thgothandadiqasbrokes agcoydjag to a symbol associated with the particular security being
traded.

According to an aspect of the present invention, there is provided a computer
implemented method for processing an order for a security, the method comprising the steps of,
receiving an order for a security into a computerized order management system, representing the
security with a symbol in the computerized order management system, allocating the symbol in
the computerized order management system to a booth, wherein the allocation is accomplished
by an automated process executed by the computerized order management system, allocating the
symbol to a floor broker ID, wherein the allocation is accomplished by an automated process
executed by the computerized order management system, transmitting the order to a computer
server, associating a coniputen'zed booth station with the booth, routing the order through the
computer server to the computerized booth station associated with the booth to which the symbol

has been allocated, logging the floor broker ID into a handhold computing device; and routing
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into a nenory at the server. The record can al so be routed through the
server to the booth station associated wth the booth to which the order
symbol had been allocated. Typically, nultiple booths are @ARlR9eH with a
uni que set of synbols allocated to each booth station. The set of synbols
all ocated to a floor broker IDis a unique subset of the set of synbols
associated with a booth. In another aspect of the invention, a heartbeat

si gnal ' it hi t ined tine
pert odne PR G BNE By BT ) e dRnchE ol U Re TuB WA RUOEC i co
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system and a copputerized recordi station.. According to yet another
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a floaqr_ braoker l. o d into a.handhel d conput i device, -4 6 April 2004
ent er I%%elg%?lgg?hop'ag?%ﬁgﬂge?{)d%’és csaﬁ%cgﬁ“gei s erngﬁf)e[],llp‘%fj?rstransmt the order to
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associ ate
handheld computing device and the at least one computerized booth station, and software

operative with the computer server for routing an order to a particular one of the at least one
booth station according to a security symbol associated with the order, and routing an order to a
particular one of the at least one handhold computing device according to the security symbol
associated with the order. '

In still another aspect, the computerized system can be linked to a computerized order
management system and a computerized recording station.

According to yet another aspect of the present invention, there is provided a computer
readable medium having computer executable software code stored thereon, the software code
causing a computer system to represent a security with a symbol, allocate a set of symbols to a

booth, allocate a set of symbols to a floor broker ID logged into a handheld computing device,
-4-



order has been allocated. BRI EF DESCRI PTI ON OF THE DRAW NGS A specific

enbodi rent of the present invention will be described with reference to the
following drawi ng, wherein. FIG | illustrates an order céhpril@0®4acking
system FIG 2 illustrates a flowhart of order processing steps. FIG 3

illustrates a flow of a heartbeat synchronization process. FIG 4
illustrates a flow of an allocation of traded shares. 6 April 2004 DETAI LED

DESCRI . i i g. net wor ked co ter
oyot eritg o otder Feld /o B EEbRREE R Hebugeh 8 SERPRGE Sty P RRAE

i || ustthabeidr thboighatiesertatQo a@bmiptietizéd Bootl statisiedssodisted ¥ itXREVIRH tPRWhiche
roorﬁﬁggaerexchang The, order iis entered into an online nanaﬂenent

syste Predbe) HP§ heenraliosgedhend reyts therardeydhronsh thesamver fo the B toa
Handh : : - : e T
i, 1 xgrpahy Bbvicd bisleidtd wilihd fodt GiOERYBTD WG ORI (B 1S e

or der arderthas bedraldeatgd.syst em 100 i ncl udes a network connecting the
conput eri zed Handhel d Server (HHS) 113 and handhel d conputi ng devi ces
114-116. The system can also include conputerized booth stations 161-163,
conputerized trader statppps HESCREPIIIN OF F8E DEELWINGRY Sstations 150,
conputerized custoner stations 140 and a conputerized online managenent
syst er sp@ificephpdihentiod thegpeysnt mwvented widMieodescribed witherefi@ence 40 the50l1d6ing1 66
can iqﬁ 9@ gphLocessor, nenory, a user i nput device, such as a keyboard
and/ or UseV " 4Rd" a user out put device, such as a video display and/or
printer. The conputerized devices 114-116 130 140 150 161-166 can

conmmuni cate with each other to exchange data. Interactions wth the
Handhel d sdil(iet ilustratenan prier epntiig BagkarmysieEht system 130 can proceed as if

each was a ghngl ' ' : wever, the HHS 113 and the
onl i ne naﬁgggggﬁFﬁ§§§%gﬁ?%E%Q§£§%%ﬁ@%§ﬁ%8%ﬁF I'pl e processi ng and dat abase
sub- syst en®IG. Silbisirates a diopesfat heagbent syredivoniteation proeeessi ng and/ or dat abase
servers 164- 165, that can be geographically dispersed throughout the

net wor k loguéAgﬂB@HFw§é?@@?ﬁ%@émf%ﬁuﬁﬁﬁ“ﬁﬁﬁyﬁmﬁﬁoxy server or a caching

- server. The HHS 113 may al so i nclude one or nore databases 145 storing
order related information. Referring nowto Fig. 2, a trader, custoner or

ot her person with access to the Oder Managenent System 130 initiates a
trade by entering an order 210 into a
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networ k access device such as, for exanple, ba corrput:ar. I The Ordte[] dor
Managenent System 130 processes the order by proper y logging the or

and gl locating it to a broker ID and a booth, according t® Aprd28¢4bol of
the security involved in the order. The Order Managenent System 130 then
perfornms the step of transmtting the order to a booth station 212 and the
step of transmtting the order to the Handhel d server 213. The handhel d

' ' | device onto
ani ch a Broker | assoliAbe DRSCREBONPIIHEPTRERION oggea™®s & apri
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“is transm t§dr &@caiRd ofh Eg&aﬁgfﬂgﬁﬂt?musﬁéﬁé&a.eg‘téa? r %J&ﬂ@ﬁ?l%{eiéxﬂog € devic es.

securities. The broker can cl tons nd ot her "user .
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e
S
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[ at the handheld 114- epted or rejected by the broker.
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with the Handheld server 150 and the online management system 130 can proceed as

if each was a single entity in the network 100. However, the HHS 1 13 and the online

management system 130 may include multiple processing and database sub-systems,
such as cooperative or redundant processing and/or database servers 164-165, that can
be geographically dispersed throughout the network 100. A local server 164-165 may
be a proxy server or a caching server. The HHS 113 may also include one or more
databases 145 storing order related information.

Referring now to Fig. 2, a trader, customer or other person with access to the
Order Management System 130 initiates a trade by entering an order 210 into a
network access device such as, for example, a computer. The Order Management
System 130 processes the order by properly logging the order and allocating it to a
broker ID and a booth, according to the symbol of the security involved in the order.
The Order Management System 130 then performs the step of f.ransmitting the order
to a booth station 212 and the step of transmitting the order to the Handheld server
213. The handheld server in turn transmits the order to a handheld computing device

onto which a Broker ID associated with the security symbol is logged.



be used to assist a broker in this task by maintaining a |ist of

outstandi ng orders and aggregating the |eaves of |ike orders. The broker
will be able to record executions on a handhel d conputing eWrEadtdi14-116.

I n one enbodi nent, order processing functionality can.include execution
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order cent r3llocalions offhe exegtions wiing pmerline managementapstire. The batdieht 140 with

renote acc : g ric. t Custponmers 140 nmay be gjiven
access ri g’ﬁ’?‘ 'yu ? 3& @lg‘g\%; g%éf"i%ﬁ%‘ge‘ﬁ%@éﬁgﬁa\% “fgﬂsﬁd gﬂﬁﬁql‘gﬁ,s "1?1100 B red,
custoners catyps agk wenrdiddstatidn 150téan tefitet (aitkn idfasiRtioRRing ThddroRiPEr S

wher eby the.ciLFJPitoma can get a "feel” for the trading environnent at any

particul ar digifal 1ghordsout specifically requesting a floor |ook. In one

enbodi nent, tas ' L o) a_handhel conputi ng
oo oy 1162 e RnRitldied E‘t}%”gé‘; Cﬂgﬂg@eﬁ%gﬁéﬁﬁ%ﬁgﬁﬁ?w&ag&ﬁ ce 114-1
16 at the sepabledHFCBAP eammunization ewkiragvictless aetwosk ¢19.r Bieitleys as required

based on device,nepory..constrainpts. Putging can be subject to network
failure ré‘gg‘yloerﬂs %"%p& 8‘&%5&‘5 F%%ﬂglwxgmngsemewnt@d@nﬂh% to the
general hi Sbefitin@deviaala 162608 Estafin A%Bl TP SEAONd G, 113 L O

store executions that have been entered during the course ay. The
separ at e daeadheddseyer 113 jandnotdreakeuitedito useemhaideaniddizonatd witrsleyd t h t he boot h

in fail ure L LEGRY o/ si tuations. :

Each order that arrives at the handheld 114-116 can be- accepted or rejected by

the broker. If an order is rejected, it can appear in a “ghosted” state until explicitly
dismissed by the broker.

A broker will be able to execute trades in accordance with outstanding orders
that have been transmitted to the handheld computing device 114-116. The order
centric system is able to keep a broker aware of how many shares to buy and sell of a
particular security and at what price levels are acceptable. A handheld 114-116 can
be used to assist a broker in this task by maintaining a list of outstanding orders and
aggregating the leaves of like orders.

The broker will be able to record executions on a handheld computing device
114-116. In one embodiment, order processing functionality can include execution
information captured semantically such as the symbol, side, quantity and price
relating to the trade. Information including contra information, time of day, special

instructions, and almost any other information relating to an order can also be

recorded via a handheld computing device 114-116.



To increase security, the order centric systemcan have the ability to
encrypt the nessage stream between a handhel d 114-116 and the HHS 113. A
Handhel d Server 113 can manage conmmuni cati on between exi st Brprit2@Ming firm
systens 130, trading exchange systens and the handhel d conputing devi ces
114- 116. Each handhel d 114-116 can establish a conmuni cati on session with
HHS 113 over a Whe endeseentiictsyetern 108mdn rieord, iBa histdry e, ninninbat 6f i n or der

processi ng of .t he handhel d c utj ng devices 114-116.
HHS 113 canﬁéﬁggmrrg?n tsaﬁl%n?‘lggf rr‘fiat'ggi%f”bﬂr f‘aﬂfI elﬁg&%r}f ]II‘PS%H%EEIFF@F@ 188fput i ng
devi ces 114elédfonidtiiagd Mediam ach afa niignfasdisd di@UER coRfabaifd (@Q)JP Figgocol
conver si on @et ween a trading firms Order Managenent Architecture and a

handhel d ne'9848% R Vislect meams Whereby ghroker samrevigy tieraation during theysiding can
al l ow an orggr | [ 1Ok managenent system
Typi cal |y, &aiﬁ’r _oragkegr%%ingl'a ﬁ%sggg%n{)é;u%rtﬁ? gg'g}rlﬁ %rﬁﬁfgﬁ‘éﬂl ?‘%ﬁéﬁuseﬂggll?{%fw%”fi rm
The order ief winataelibns havdieceo peeformsinalng t asyetedn 4 gous sEGAe@e Taklisst ed

securities. The.order can also he displayed ip the order management system
appl i cati ontrzfcge‘g ﬁ%ﬂ'ﬁoodﬁer{ CF% S%ﬁg?m|°@%363f§eﬁ§e$ rehronelogicabardss@ari ty. I n one
embodi ment , accbiny WallieiRP hid SorByShmBliigti cal Iy routes the order to a

broker who handles for that particular security. In another enbodi nent, a

clerk or trader ¥sgrs eaminelude hisader 439, a kpoth Perkk e brokEha tepisisor otles with Syst em

pages the f . ticket needs to be eperated. The broker,
upon bei ng Apcg%%é?{h%)? J|iecr é:é%} 1&2&2&6% %‘} %erelﬁi?d?ﬂ‘gmh%ﬁiﬁﬁégrﬂgiﬂﬁ‘!s‘%‘i@.14‘?he :
broker accewpitis renivte accdeto testdéh@nalchitenS QRERRETS 040 By bi gfveﬁfacrﬂc% ive
orders. The.qnline nagr}gg% nt system di;ﬁl ay gfpdat es and shows that the

desi gnat ed "HiEHieR ephavg plased ofnyedditions i dssistds custemensxew bt givent r ade

for all or HH I The broker,.,can record
t he synbol ,tﬁgiﬁ%gg’f%&iﬁ?éfrg%%gﬂacgﬁg 'Ita they @égﬁf@kicﬁ%g%?r %ﬁ"r?é’iw @81 g%er ating

pr ogr ammablthe yading eativmiwotatdey pedisulantimetvittoat geoifeblly houbtingagig@dr The
br oker can 1§$1§0 record the contra breakdowns with a freehand i mge or
"digital ink”." The image recorded in digital ink can be processed for

character recogrhloheBmBsdifRA, 3R histcth WRlaSyilBQYe e ot Qﬁa&[(h%gﬁr s
I C e

satisfied with _the content of the recording, they can c nd to
transfer tf@MPEHBE devige 119-116e Dateeandre purpes fiemdiahdheld dorip@inpateviest i nat e an

et oot al1'acane s BeHcEn draRIn oL inditl oY Bt rase bt b
managenent bayest@ndevice memory constraints. Purging can be subject to network failure
' recovery as discussed in more detail below.
In addition to the general history, a separate database can be maintained on the
HHS 113 to store executions that have been entered during the course of the day. The
separate database will allow brokers to reconcile executions with the booth in failure
recovery situations.
To increase security, the order centric system can have the ability to encrypt
the message stream between a handheld 114-116 and the HHS 113.
A Handheld Server 113 can manage communication between existing trading
firm systems 130, trading exéhange systems and the handheld computing devices 114-
116. Each handheld 114-116 can establish a communication session with HHS 113
over a wireless network, and HHS 113 will participate in order processing systems on
behalf of the handheld computing devices 114-116. HHS 113 can also maintain login
session state for the handheld computing devices 114-116. HHS 113 can act as a
pass-through, performing protocol conversion between a trading firm's Order

Management Architecture and a handheld messaging protocol.



The clerk, typically located in the booth, can access a display of an
execution that has been transmtted to the online managenent system The
clerk can performan allocation with the traded securiti e§$ﬁfi|§9@ﬁopri at e.
The i mage of the contra breakdowns will also be available to the clerk.

and” Togged. " The® oo seneey lcln B8y bl okdtk Iy S APBRY IR oRebed s (o

and |ogged. The allocations” are so t o the
f1 oor brokeprdgr managementifysteth. 1Typidally, anondei isegtetbdiycetrddefod - Lidthg handhel d

114-116 114-116 . recei.ves the updated | egves according to the clerk's

al | ocati on %‘F\%‘ %fﬁé‘er&‘r f’ﬁl?t%&%fﬂ%fop“m%stﬂﬁﬁ‘ﬁa?f managaaent syptemifheexshangeat ed
execution i Ested s@utitied) STHeld:88 ch alsH'® laE& i | akdowns
wher eby they can Peclord tche V(\:II’I ftengpﬁ@%ﬁ%ﬂn%%%%ﬂ%ﬁgfl#%%%ﬁfese§16 Apri |

2004 i mage #pplicaionindhkbenth that handigsouddre fanthgivesechrityhilv ese can be

acconpl i she w0 an el ectroni ¢, storage dium, such as a disc
drive or @%Fé}‘ﬁ@ﬁggmgﬁ%ﬁ I SYﬁ%mtall"é?Hfaﬁﬁglm Wmeégl?‘ii 9?5?‘] tp adreker h6) i cat i on
that permi t Bandhas!flr tatpirdonlandéeity.pln diotHes ebodifini, 3k Bf @aed oy LBges. A
order centrjc tradi ng{ ystem can al so include a failover procedure. In the

event of a ﬁ‘Fio )‘ioﬁ bk failure, the handheld 114-116 114-116 can
rading syst om 108 oue GndfCEderaREK e b plokel o bardp iR p RS bt ol |y
accept all goverated. GFheibublor gtondeingtpabé® npticdatthofievs alder ol BRAREARId MRISSagi ng
Chespeci al st Thel e afiopfithe S, a0 .o akedipdbe Tanal sptivosrdeem | nol ude
accompl | ahi ng. an Stug s oo pEandR spord Ytpley yRURRTR BOWER e dfgnuted 1y can

acconpl i shing an educated trade. 1n a e order cen
oper at ed ovi¥Pkahap agcepied dhegrgen Ehadiridker sys exanytesutedde for 2l arglan@rkhesyst em

installed i c ni,cati on t nd fromthe floor of an
exchange. A&F%nﬁtﬁgggég@g# ﬁé}ort hiélegfodcgf cqperﬁ{:qrﬁéﬁesssyﬂt@ﬁnsiaq Prigeaandide any
actions entauedtylhy cliekingok ethepfis€bpdriap froy@mne®eeshet MtdrPic8 dGARRYLE! | zed
handhel d deyi ce 114-téé1?@5£elgexecutlon history database can be utilized to

record or def® PeerRh t 16/ droken gan asquecorddhesantmd bredkdowns wishaabout a
| ogi n sessi inQdpe ' t ' .be. . cl.eared whenever a new
| ogi n ceogi meehand inblH PS?@@“%‘?R‘?@@%‘%&%E%?fﬂ%@é@&ﬁg@d ST

RAM for character recognition or sent as a simple image. When the broker is satisfied with

the content of the recording, they can click Send to transfer the recording to the
server. The handheld 114-116 can estimate an allocation of the shares bf the security
traded and update the leaves to reflect allocation. The execution is transmitted into
the online management system.

The clerk, typically located in the booth, can access a display of an execution
that has been transmitted to the online management system. The clerk can perform an
allocation with the traded securities if appropriate. The image of the contra
breakdowns will also be available to the clerk.

Allocations performed by the clerk are in turn transmitted to the HHS 113 and
logged. The allocations are also transmitted from the HHS 113 to the floor broker via
a handheld 114-116 computing device 114-116. The handheld 114-116 114-116

- receives the updated leaves according to the clerk’s allocation and the effects are
displayed.

In addition, the allocated execution is also transmitted to the typists with any

inked breakdowns whereby they can record the "writtens." The file containing the



An execution history database can be used in recovery situations (such as
when a session was abnormally term nated) to reconcil e executions entered
on the handheld 114-116 with those received by the online Sfiihgeddent
system Once entered on the handheld 114-116, an Execution can be stored
in this executior}. i stor dat abase. The database can remain until it is
manual | y r elfBI&&SP 5}\}’ 'P'ﬁ%k‘t‘/?é‘@ls can algg be prehivied. Asghivasican ba decotrpliskecicfores

al | ocation dgdiplf Qh ah Rk WelsR jment -t execution history
dat abase can be 1 npl erreﬁft%éﬁe\g\n{dtr gmﬁg&ﬁﬁggggﬁﬂg%%réﬁat her than

vol ati |l e appl i calti en enplipersothe rading femcan atitisnaagphitatael BSeARRS | Cat i on
sessions: | t her odi ment, . th ntents of the databasé wll be

del eted t hegwﬁai)stp?ayﬁnﬁg’?ﬂjﬁﬂmg ﬂ%thﬁé'ﬁﬁa&@ig‘l‘@ M&Ee_ppl i cation is | aunched
each day. For exami& cehitfcQf | Qe [ t .can.be stored in
t he dat abase can inclcﬁde: Iﬂ%g_EﬁeguﬁagtﬁlS?Enﬁ%%ﬁ@g%ﬁ??%ﬁdﬁr ekﬂﬁﬁ er
created by t¥fat efHEpdwmpIymgtwerdaidyreghe bandheldeddellisi 1d9,1160ki BerhBID -

Execution I1Q - ] i.fier assigned by the 9 6 April 2004 onl ne managenent
system Sec%qnf‘t’/tq%gté)ﬁéf‘u‘)ﬁ%{iwgi de, Quantity, Price, Tinestanp and Status

i ncl udi ng unsent In &#dition, &06fdef EBEc RAIAEHisReh 100PdnSHcludd e NP REER as
enbodi nent, .t he, di ?I tal ink i maﬁe can be ‘di scarded to conserve neEnory
after the hlf@hlitytodiguallyeaceens all vaecuiominfompsionratiteapimef sdletenhiigexecut i on

has been al },0634i88 bet I.ne egent, system.can conpunicate with the
server in thegs_‘a%logt g%%?)? mge&égg%?%%“%%ﬂ%seég‘ftﬁ%'ﬁﬂm{ﬁ%?s? rdIRpithitee 5
handhel d 11spediaBstaad recniﬂaﬂ‘gﬁsiytihmnmamm_egﬂa?g@gcahqn@u%%ﬁﬁgmaﬁ handhel d
114-116. Aneé t{f?sggnss or . nessage_ originating fromthe handhel'd 1T4-116
(except t he®THTET endsgyi otherdpfopgationyseiil froaccomplishingan ethweted trede.i s not yet
avail able) wi |l pnn@hida thd&dseSs LNt 0,...fhat the.server can
correctly process the nessage ﬁ*ror gttgl of. % ?‘%te?é)rvﬂﬁn ‘8F"1““ﬁ‘él§§’d&§§°fi
arriving frofemssichiag anetworklsygemandtalled ih be esdasgofor colamunich®sn toBakh HHS
113 and H re the session identifier, along with other tracking
i nf or mat i onl_}%'ﬁn%@&r{%ggﬁg’fc P%I1 nessages, to their.internal values to
hel p det ermi ne iA l4gi@Esidasn RIS ceMATTA Hill QT oSty & T Or -
Ref erri ng now %o Fig. 3, the sys_temecan utili zle a tdr%aaﬂg%q%(%@%hhg%r?ybeat
mechani sm PR ARET they ihaveogged iare a sempirterizédshanthdlll dewité VBL-11408 | 0gi N,

t he system&afiohMidibdt e .. 310 bet n a handhel d .conputi ng
devi ce 114-116 langﬁt?]lg daﬁga&f%ybg%ﬂﬁ%a F?/‘":‘”‘ﬁ TR, fregeagensARd wi 11 send
hear t beat iqlilﬂfwrdn‘aiibd)mfmmtieh abouttallegin session. In one embodiment a history can be

cleared whenever a new login session is initiated or more frequently as needed based
on available RAM.

An execution history database can be used in recovery situations (such as
when a session was abnormally terminated) to reconcile executions entered on the
handheld 114-116 with those received by the online management system. Once
entered on the handheld 114-116, an Execution can be stored in this execution history
database. The database can remain until it is manually removed by the user or until
the handheld 114-116 receives allocation data for the execution. In one embodiment
the execution history database can be implemented with a Windows CE database
rather than volatile application memory so that the data can exist across application
sessions. In another embodiment, the contents of the database will be deleted the first
time that the handheld 114-116 application is launched each day.

For example, information about an execution that can be stored in the database
can include: HHD Execution ID — an Execution identifier created by the HHD during

the creation of execution, Online Mgmt. Execution ID - identifier assigned by the



HHS 113 during idle periods. The HHS 113 can log the tine interval of the
heartbeat 311. The server can also interpret the receipt of the heartbeat
or any other nessage as an indication that the HHD sessi o AMil 2094 |

active. A test can be perfornmed at the conpletion of-a maxi num heart beat
interval. The system can test to a heartbeat received within the

pr edet er mi n‘é‘ﬁn‘? ﬁ?@a@m‘f PistemSeety I1ickek Syinkel Side, Qusptity, Priee, Tirgessapp of t he
server hear §l¥FEahtu9in I, ki fon that the session is
still alive 313. A scgfcl%neé;gikgﬂlit’ %%?ggg@ég%qa%gbﬁﬁ&% process back to
initiate a hear t ncaaothenpmbediient, thealigitakink intage canl bé diggirdwgl to kbnsene:

enbodi nent, | e i,S 4N received within the specified tineout
period, them%n ﬁ’n"’{e}%ﬁaﬁ%"‘%‘ﬁ@eﬁ? ?i@'gémcﬁvﬁaﬁ?ﬁ?ﬁ%"ﬁ%lgg Hat theexp@Hiopas
term nat ed lessdeemalldcatedf i fy the user of the failure 314. Information that

has not been sent will be |lost except for executions stored in the
Execution Hi st or YRS ARawagemes sysiqacan qmmunicata withethe sdroer inttee SendDat a

event, the ' t, : . -Wal.-k. 1o ti e Term nate
event obvi o(iJsEéJ&g%%ﬁ%\g&{t‘hggﬁé%Ifl{éggl&gﬁgﬁ?saa h%ﬂﬁ?ﬁﬁg&ﬂwg}’gnm i ng of the
SendDat a evmetsagesdhatdinesbdchatntitharperticalad aimihkld 9806, [AnytBgohl & April 2004
wai t timeout occurs .waiting for one of these two events, it is an

i ndi cati on PHErEGYIRqtRE oM Highap $ bl 1 (exeons thedpijial logimesquéstr e t he
thread w | IheRnek. ol ; IR . W.t h t.he design
of connection Eurr'%’ nt gﬁglet:lgsﬁ{ﬁr?} %nr{éﬁg%%?ﬁﬁt%“é@%@%ﬁﬁgg&%gpéaﬁ 5 can” -
serve to blthetihesarketcan comertly promessthe netssapa informativnl Signitely, Wil esagsead

timeout thag..j et equal, to twice, or .Qther nmutlitple, of the
hear t beat inl{éfr?'g 0?1@52%0% S0.0% ‘qﬁ‘FISQSS‘M“t‘ae ‘@F-MH"&U&&}M wher ei n

no nessagesHHBVANRERPareaEeidaon [deRTié Siof oty A Ty
interval, the conne?t i on fron%lt r?e ﬁahdﬁe?gmﬁfﬁwﬂ%blggé % se{ré\bé‘?ﬂlles

assuned t o saderefhall messages. ke their internal walnesda helpaletepmirierifthesaicds basn a
Cl oseSocket . e il.l be notified of the failure. Communication
failures cgﬁn?]ggﬁ{'at%#grrépgyg%&ne{@ﬁm nation, network failure, severe

networ k | at ency Reférring neerty ®ig. Of theapéihgican afiled LRddsiu &tbed t he event
t hat communi c%‘%i.ons re termnated, the User Interface can notify the

broker of (PREOPISEIP deterrpige pmeiientisesgign is1stillgtiveraldporalogia therswstem cant enpt

manual 1y di Foa (ARG Ol @Rt AhheloB Bl poyfe FEELLG R difett e °2"

communi cat i1dds Tw@iclhllr,hbe ergirteemanagt}fmaﬂd\'ritl isﬂﬁi. hehhgedﬂ;ﬁﬂ‘bnﬁ!tigh plaafe'tl'td fped to
operate in " .. ne, e’. ' in this node limted application
functi onal i@@ség dBfé“ga@gﬁD W%‘&ﬂ%%%ﬁ@sﬂdéé%mfbéﬂm interval of the heartbeat

311. The server can also interpret the receipt of the heartbeat or any other message as

an indicatiqn that the HHD session is still active. A test can be performed at the
completion of a maximum heartbeat interval. The system <;an test to a heartbeat
received within the predetermined time 312. The HHD will likewise interpret the
receipt of the server heartbeat or any other message as an indication that the session is
still alive 313. A successful heartbeat can loop the process back to initiate a heartbeat
and begin the time interval logging.

In one embodiment, if a message is not received within the specified timeout
period, the online management system will assume that the session has terminated and
will notify the user of the failure 314. Inforrﬁation that has not been sent will be lost
except for executions stored in the Execution History database.

A Send Data Thread can wait for the SendData event, the Terminate event, or
for the wait to timeout. The Terminate event obviously signals that the thread should

shut down. Signaling of the SendData event indicates that there is data to send. If the
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enabl ed, for exanple, to allow a broker to continue working should a
failure occur at a critical nonment such as while executing orders in the
crowd. In offline node, the broker will not be able to sefdRst 20@tei ve

| ooks or nessages or orders. However, the broker will be able to record
executions on, t.he handhel d 114-116. The handhel d 114 116 can essenti al | y
function asWal FEEBRIACHYS yaitingdor epe efithesgtve syentshitis en éndieation gk nocan be
mai nt ai ned | r

eventual |y ﬂrﬁ%?% Eeérﬁg’glgrfgpwe@e ﬁﬁgmﬁm&@%@ﬁémﬁ%{fgﬂ%ﬁgal Qsﬂé’ﬁa? to tﬁ% HHS 113
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the order. Thémaakéth’t@nbé@dfrﬂ'fgukéag\ﬁnﬂba?éﬁdlti&xéaﬂt 4BEis 388 bkqal W LiELBR! HHD.
the broker will automatically receive all of the actlvg orders t at are

still assi giber mylitnie of the hepgbeapinterval. &&mw&mad fjis wath a tiinemrt srrbhat  wer e
di P i ng; d d will
Do aut grmt 1 LR o Hiee b0 BB e el Hohfins ShVEH iy he B Fier i b

possi bl e t htht c@maem(deﬂ’romhl@dhatﬂﬂeldQ¢$-ﬂﬂ6% e skiver HdE&-un{wolbeHH{vﬂ et he
pendi ng stah% I.f the ' C@der Accept" nessage was |lost during t

communi cat i '8%2¢ 571 thew calh 3 rguting, surh 2@@1@5@%%&!41@9 uBQIleHéEmogﬁcd obthek to

t he booth g I ranual nt back to
t he brokerggnthIeI;iDq‘opgnrhﬁ{t%gHo %&?\%S%ngrr\é%gr;ﬁ\ SO&Q&F%’MMIA?P gﬁc‘ff‘%h&ﬁ“ﬁﬁ ’rel ess

i nf rast r uctsevere oawopk biindg, drmerw&dunhhﬁheldappmiaﬁan eltbr.a connection cannot

be establlshed n I}?Fcur{ nt network, the HHD can pronpt the broker to a
"fail-over" AL qOmMmYRIaffons afledamlmt%d dhaHsqr dpterfacamsninotifne

br oker can tﬂéﬁl@k&r stthélR@llutel erHehaR@RAP | 13-216 Sinl Q%S auﬁ%ﬁfcrdtt@&gi‘%"\‘ei 0 pig.

4, Allocation Estimation is atgrocess for assigning -specifi uantities of
shar es tha@sﬁb@hméwl@%loﬂhwl rthiesesvarhin addigorethe yrdkeecaromparallydipet e i n a

t rade. r 18Nt er ecut | 10 into a han d conputing

devi ce Zh@'ﬂ{dﬂif(‘ﬁe“gﬁégr@n@%%‘% ﬁjg'ﬁﬁc%lgmuﬁﬁ‘?té"‘lsh dlh&'ﬁﬁ?‘i"?&/ of shar es
that are aI | ocatledddition,\the iRuSvilebé @m&b@i ©loperat i kh ‘eﬂhh@ﬁmﬁ@nd‘m&l@u}l‘l 116.
This allocation wll. estipate the anpunt of shares avail able for execution

making up thi& mede llguged,agaléqaﬁpnéurgﬁxg@algy cambmllehlt: hThlhBIOdst:ambﬂ; ion 411, the
handhel d deyigey, ¥dAexh g:let g«ﬁ%ﬁﬂ%gﬁrotkgﬁ Uodfifiue Wi WOr n% a éﬂlgreto%c&rgt a

associ at ed booth st at |
critical moment such as while executing orders in the crowd. In offline mode, the

broker will not be able to send or receive looks or messages or orders, However, the
broker will be able to record executions on the handheld 114-116. The handheld 114-
116 can essentially function as a recording device for executions. These executions
can be maintained in the Execution History database such that the user can eventually
have to reconcile them with the clerk manually.

If the HHS 113 detects a communications failure, it can automatically send a
new order, that would otherwise be routed to a terminated handheld 114-1 16, to the
booth responsible for the symbol corresponding with the security comprising the
order. When the broker logs -back in on the same or a different HHD, the broker will
automatically receive all of the active orders that are still assigned to them in the
online management system. Orders that were pending can again be displayed as
Pending; orders that were accepted will be automatically accepted on the HHD.
However, in one aspect it can be possible that an order that was accepted on the HHD

may refurn to the pending state if the “Order Accept” message was lost during the

communication failure.
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A clerk can performa final allocation for an execution in the booth 413.
After the clerk finishes the allocations for an execution, the allocation
canbe transmitted to the HHS 113 and | ogged 414. |n addit Pdyeril 20R4

all ocation can be transmtted to the handheld 114-116. In one enbodi nent,

of 1 opl aci gt e arstathd BEd iehthel T Alrnk the MRS AT hos e 00
al | ocat i on chetber‘manedly’”’ settivaclhwoth broker’s HER foantheehline MBndsiea@t i on
428

al l ocation can be perforned irrespective of whether the handheld 114-116
is able to ‘ctyftﬁﬂ"sm't the execution to the server. Estinmates can thus be

cal cul ated even Af e@hmi%@rrelk@, iﬂﬁﬁéﬁiu@ﬂnﬁ SanQrbiit® ﬁv&%ﬁ;{ndén? 8%3@%@?&3

enbodi ment, an order w receive an allocation estimte execution
when the ore@apeqtioncapnot he esablisherdbena cuyend setwosk, dhe HID cam monpt the or der i s

ol 1 or der crosh S £, FAREHNAP, peRADNHod o RBRRAR pettFkombe bot

Short sel | sbrolen cambsgetenr @ktlifichd perfforim a fikdersel | executions. Therefore, if
the side is Buyﬁ en, the execution price should be |esser than or equal to
the order price.Retemipggowia Fig-fopllpcation BsHmatien is agrgeess fasastigning execut i on

price shoulde.hac ghs/ik; L RrLi market order
can sati sfiée anglqexe?:ﬁ ?%%qgrs %aés&#ﬁged e{l)?%{ehr@%ggé;ﬁggjﬁﬂgfgggﬁ%&’é’ﬁnﬁp&)ﬁ track
an order tiimestadepWhEhe boolde enteisman exstwion 416 iitba Hahdild EenputdgrdevRached t he

floor. An i Qn tinest can be the tjne 12 6 ril 2004 of execution.
For an ordglijﬁfclg%p PFQﬁrﬁH?’gﬂligﬁo fheam gsimate; tan quantiyy of shaves thatareqllapgied houl d

be ear! i er b haRowrligitacsiibam Y ofehehAlReid 17411981 THA alidkichRAIAERL." cached
the floor before the execution was perforned. One ca cu1 ation at’ can be

used for althbamesnsef shar¢savaidablé for sxeation nukingaup the variats rahaialrggirtiére. or der s

and aver ag ' VAR h order - allacate /., no. of
eligible or 8?%%%_%%4 %ﬁam(r?ligllxltlﬁ?gftﬁ‘gﬁa&dgég%yl%gi%&igga%ﬁ‘?“@rth"e?rdeén be
limted to iaformatidn 4120 te akSikiatéd bddike samer @168y < 100 then average qty =

100. The system Cég sort the el it;i bl e orders by the remmining quantity in
ascendi ng or der A gtk B Psrierg @ final allocatjon forpe exccution inthe beoth 4113.0After on” =

m ni mum of tl?%’&éﬁ%iﬁr%& méaatll%cﬁﬁﬁs gcfr lexBoutiofi e Qg@%g@g?%u)egﬁﬁhuﬁ%fm 2 new

estimated allocation 1s l'ess than the average.
aver age bagkadHUS Il8mad higegd 4bhér bBsadditionbtheallbetiahedn botrheswited pahe! i gi bl e

Fouti ne canediEh L 31 St simbngimeih sl srmians crabeBapsRteEC r ogul at i ons
dictate thahton@fBaly. “Unwinding” is a process of replacing the handheld’s 114-116 . '
estimated allocation with an final allocation determined in the booth.
In one embodiment, an estimation allocation can be performed irrespective of
whether the handheld 114-116 is able to transmit the execution to the server.
Estimates can thus be calculated even if a broker is working in offline mode.
In another embodiment, an order will receive an allocation estimate for an
execution when the order is for the same security as the execution and the order is for
the same side as the execution. Accordingly, Long and Short Exempt sell orders can
be eligible to participate in any sell execution, but Short sells can only be eligible for
short sell executions. Therefore, if the side is Buy then the execution price should be
lesser than or equal to the order price. If the execution is on the sell side then the
execution price should be greater than or equal to the order price. A market order can
satisfy any execution price.
The order centric system can also track an order timestamp. The order time

stamp is the time the order reached the floor. An execution timestamp can be the time
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orders- receive priority over Principal orders. For exanple, if there are
700 shares to allocate to two orders that differ only |n ca acit t he
Agency order nust receive 400 shares and the Principal prib@e04 The
execution quantity can exceed the sumof the remaining quantltles of the
eligible or h. cases the.excess ocatlon a.ntlty can be stored
in an execgt%lg(%r%1 ug Jgé'fan orrﬁgr oy &%ﬁtﬂﬂ‘é’ﬂﬁ?‘ﬂ}m@&nwﬂ? T me tape shopld or ed
into the t dicadarlieedhamnsan ekedutioninaf Stafp, qﬂdlaﬁmgrthéﬂthél&fdb} re8fhe@tREALHON 1S
unwound wi th_the actual allocation from the booth. The handheld 114-116
can oper at @R ' §XaPutim wasrerfoeRed-i ty i f the handhel d corrputl ng device
114-116 | oses c duPRioh g cat, on can
Qﬁ'&%ﬁ; io Qh&t*&%fﬁ %éﬁ or Alfbcﬂﬁ'&{ éshgﬁte *rf?t c%gepr% tﬂl?an

enter Ofline node 1f a critica error occurs.

i mpl ement edef of digibl¢ ardersandfavaraganiliobstiod e foraRE didat ‘=Qﬂy td:ﬁlocaéxﬁm)' e a
r can be responsible for detecting a

Co t
heg?}tJ B;;? sI gﬁligwﬁg:taq%gffﬁn W’éﬂ\ﬁé{t%swﬁsaﬂ&catettmmmmda miwdamteshm adi sconnect
the Commuith@ableR 10NAIAE aviiehet) 10 R dBEEe b€ 0@ Cfnd QlepPler S

functions and unctions a messagi ng are ‘dnavai er
Interface cartthd dlglbiet}rd’eys tbshthe rémaiking quantity dk sscefiding 8RR E SPénkadle bideps to

di sabl e fe%ure a?',ﬁ For exanpl e, disabling can include

di sabl i ng ¢&¥ 3 canatigrat }Ognomim@%%fravaswstmaa@s&ordsx§/| us taps.
13 6 April r&ﬁﬁlﬁxrﬂg@tﬁﬂﬂqu@%t%ﬂ% alocaffd isdsteRdh t'hQElréfQ&éj AE c%!}u grs

di al og, such as on an "Execution Entry page w rema e enabr eveﬁ I f the

Orders systoémfiﬁév%Nﬁawlhaéﬂﬂ@lremglmgﬁtaMS@anbaaB@dmdtusanammg&rhgﬂﬂmd sends

an executi ders e executjon can be

per si st ed ?’ gde\tpg Ilfgfélgg téttycyg ﬁ%cﬁ%ea’ﬁggge”a‘ha aﬁ?f’é‘“ﬁ% &uting ¢an §i@pej ve a

rem nder that tﬁ@’pmﬁh&idxﬁ@ﬁﬁﬂbhé;ﬁes%ﬁ!@s AES O ddhiatioad Hidffe Bﬁ@ﬂg&{o\é Ca“ be
in tinme for_a handhel d conputing device 114

i npl emented at Lo
opt i onal p&F‘%r%FC%VEBBP%WRé’ET Dripsipal gefers. Fog egampler if theae ans 708(sbaresito Whl ch
optionally aHQéNt@ﬂorl%otdi'&rBﬂﬁPH‘?er oquqﬁ gpégfrfﬁj &ﬁ%&%ﬁ@@? &% ui rgf%gfv be ments.

The Recoverﬁ/ Orders el ement cont of the
orders thas %tﬁsealrddhcéntld:lpalaxder@lﬂed to a user logging in. These orders can
in the case where a

o oker 1 0gs | 31 R0 aPh e sersLinh siin oF 5 maiPa Ut Ghed 1o
e Il e 8o A5 chLSLERIT L1 ol
exécution object. This excess quantity can remain and be factored into the total leaves
for the affected security until an execution is unwound with the actual allocation from
the booth.
The handheld 114-116 can operate with limited functionality if the handheld
computing device 114-116 loses connection to the server. In addition, the application
can enter Offline mode if a critical data error occurs.
Offline mode can implemented in all layers of an online order application. For
example, a Communication Manager can be responsible for detecting a lack of
heartbeats and notifying the Data Manager. The Data Manager can disconnect the
Communication Manager and notify the User Interface that orders functions and look
functions and messaging are unavailable. The User Interface can also notify the
broker and take the necessary actions to disable features as appropriate. For example,

disabling can include disabling certain windows and/or ignoring user input such as

stylus taps.

13



114-116 will be able display essentially the sane information as when the
failure occurred. A Recovery-Executions nessage can contain a history of
executions that have been entered into the online managem®fPr&z¥dd4em by t he
broker during the day. The Data Manager can use thi.s data to update and/or
reconstruct the Execution Hi story database. The Data Manager can process
the executions dndnbeinhgditiest, atSehe bottort ineludékcant Oplerstdislbar ekl ad @base i n

i ith what is rrently in the qnljne management systemif that data
i !sanm\rMe r e%éﬁf‘%“%‘%ﬁ%ﬂagrﬁ%‘é%ﬂ@ﬂ%ﬂ@@?@%rﬁ%?})rﬂmtsnsécraaea wpyadable.nat are
not  presentay AbroRérSor VRS A6 effetd ad&%n@aﬁ%ﬁﬂrﬂi}eﬂh@d}gﬁ%ﬂszéﬁst an error

if the status of such an entry is Confirmed or ocate a Manager
can popul atdewn; thelexequsionjcambe persisiod te theExetutidned By datalyase Gnd tieused enent .

N o AP RN b ey

al |l ocati on esti | not been

al l ocated. In tRaileredR¥cotdifican B BnplBmEREPRCLIAS tifed6H hals ﬁt&h@qﬁﬂg a
handhel d conputin?&device,114-116, such as in the event o? a networ k

failure, tHevigsdd-1tenppioption)partaf a hagindRenly message iva@ServersStatusst or y

dat abase i : . il r unti | the_database is
rgconci I eljgl%t’ﬁﬁ@@ﬁ“ggﬁ%@ﬁ‘ﬁgﬂ‘&e‘%ﬁ%ﬂ%ﬂ@ %r%ém@g'?c%v@ry'&?% Whfred to
record the eldgents DlefRezoterpiatiemielettentcontaine OsddHRdqRER cBsiEeE FRAAGE this

value to a User, 1 D associated with _an un-reconcj| ed database stored in the
handhel d d&% Fders %ﬂt i‘ff-‘s“:"“ieflﬁl’ Aesiqned fo 2 pear dpgping inn Thpsa orders¢an baiuseditoker i s

different bApdin@mIBAE MéEer PrASSATL e il cdBSHf  BER0CLEER, Hat gbase

the current wl| @f.rl I access. [ sgvvl ectl ya ﬁgvent
execut i ons f4 isfhenardersraig stidhassignéthtodtiml/tetr casmoning nigat dissre hevelbkdn 116 can
enter vari tates duri.ng nor.mal use with an order centrjc tracking
oystem afh ShiieR} R il heIRLEF meptiiusth oo pincs B roleithe pandhe
conput i ng dekilee will be 4816 didphly Ssoifll AiclsRAE iffoRFABATTRRN I Rlre | Nt e Face
(U) may associate with the specific states listed. In addition, Table 1

i || ustrat eS“@¥%Apl es of progranmebl e functions such as a Dat aManager

function, a st 9{113%%%/3 1 tfjcﬂf?ons%&s?%m%gaeﬁist%g(wmehﬁgﬁgiﬂgggl}a(f E%vege

utilized with a e conmput1 ng device 1 h one rder

centric tr hedo angered Bitethe onfne gmasgeaizhesyatdn by thectrolegidating thel day. qash state

are listedto further exenplif features of this-invention. Process new
order re qugg"faMLF{B eF Can use this dak to upt%ite and/or reconstruct the Execution History

database.

The Data Manager can process the executions and bring the state of the
Execution History database in line with what is currently in the online management
system if that data is more recent. However items that were already in the database
that are not present in this message will not be removed. It is considered an error if
the status of such an entry is Confirmed or Allocated.

The Data Manager can populate its lists with the contents of the Recovery-
Orders element. After population is accomplished, the handheld 114-116 can perform
an allocation estimation for any executions that have still not been allocated.

In the event there are un-reconciled executions stored on a handheld
computing device 114-116, such as in the event of a network failure, the order centric
system can reserve the execution history database in the database and refuse further
use until the database is reconciled. The handheld computing cievicc 114-116 can be
programmed to record the User ID of a broker after a successful logon and compare
this value to a User ID associated with an un-reconciled database stored in the

handheld device 114-116. If the User ID logged in by the current broker is different
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Conm Manager. Add the new Order to
Securities list as required. Inform User
order regdfste UsaStD #Sbcibled

some default val ues dependi ng

on t

i nt er nal

Wathdhé %.gco%wakﬂﬁ

cont ext.

| nterface

data structures.

about arri val

bR o

tonpl et ed

t he execughl®wed aggerst dhis willeffestivalppeeventraxetutions fioar banigoviraanes.

cal cul at
previ ous

D spl ay
| nt er nal
| nstruct

[ . S t, new execut i
"%t or BgEniRI RPN st |
L )r(n; glrJ trr:ag In gse E;ruisnh Sessleoentlictaiking shBteR). SPARY 1 hliitra@l sﬁe%f}&régzﬁgnﬁyﬁ%gevi cated

D ¥asiaue B dhelcbsare

i nstructi ons

Lo 00 e B4l

A+ ils

for

Comm Manager .
PR CRISE KUY siatrs

X | network fai
utingdevisg d 141 16 piates end actions e pdigramomableddst e

58588} o Fafleh, TREL | form

dyfigg ppemal

| | ocat ed

illustrates examples of programmable functions such as a DataManager function, a

storage function, and a CommManager function that can be utilized with a handheld

computing device in one embodiment of an order centric tracking system.

Programmable actions associated with each state are listed to further exemplify

features of this invention.

pture user's credentials

Manager.

isplay Application Start I ) I ection to ,
il and Initial Security Screen Jinitialize intemat data required databases exist. either through sockets or queuing
; structures, software,

isplay Login screen and  [Pass User Credentials to Comm JPUA Connect to HHS 113 by sending a

logon-request message. Wait fora
logon-reply or a timeout,
whichever comes first.

i Clear connection status,
display main application
1 screen

Collect User Profile
Information. Inform User
Interface about successful login.

Conditionally remove previous
starage information. Store
Login Response and profile

Information in Session History.

Retum logon-reply received from
HHS 113 to Data Manager.

{ Display Login failure
Ydialog

Retrieve login response from
the Comm Manager. Inform
User Interface about the login
failure,

N/A

Retrieve login response from HHS
113 and retum it to Data Manager.

Display order with visual
cues to identify as Pending

Process new order request from
Comm Manager. Add the new
Order to intemal data structures.
Update Securities list as
required. Inform User Interface
abowt arrival of new order
request,

Store order informatien, log to
1History

Retrieve order request from HHS
113 and forward it to Data
Manager.

Update display to show

Convey the change in order

Mark stored order information

Retrieve order-reply message from

message to Comn manager

that order is Accepted status to Comtn Manager. as accepted, log to History outbeund queve and send to HHS
rather than Pending H3
Remove order from Ul Send order-reply (rejected) Remove order, log to History  |Retrieve order—reply from outbound

queuc and send to HHS §13

Display Execution Entry
form,

Instruct Ul to display Execution
Entry form, providing some
defanlt values depending on the
context. After User has’
completed the execution, update
jinternal data structure. Perform
Leaves calculation. Send the
new execition to Comm
Manager.

Create an Execution record in
the history database and an
entry in the Executions
database.

Retrieve order-execute from
cutbound queue and send to HHS
113,
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ct U to display information Instruct U to display logging off
IS?ZE Lg . snd t he cgrrgnt pr0| '-w- nf or rra |on ’t o] Comn I\/tanagerrlI not i Ig :‘E)r
ﬁgstete,rm ol fﬂ?f't"“UI to (jfrve user tructlons Ipstruct U to |t$pl ay
appropri possi by en|t5£r Wn@gciim (l)J}r:)g:t > order infor I on

i e 1B or

Eitezzlu??/gn z"f&f""g?tgcord erfor conditionflocally Tabl e“l f N A
NANAN -rofllle and lpgoff nessage$ from
out goi ng | HTC e thvenffon may be
I mpl enent§§ gital electronlc circuigry, or in

{ Display list of sent but
Bunallocated executions

Instruct Ul to display
information

Retricve cxecutions information

N/A

for network failure and
device reset

registry, prepare for reset, and
instruct Ul to give user

Display Togofl Instruct Ul to display logging  [N/A JRetrieve store-profile and logotf
confirmation dialog off status, send the current messages from outgoing queue and
profile information to Comm send to HHS 113
Manager, notify it to terminate
the session
Display user instructions | Make moditications to the N/A N/A

instractions.

Display application error
message of show status
indicator

Instruct UT 1o display
approprialc message, possibly
enter Ofline mode.

Record error condition locally  |N/A

Table 1

The invention may be implemented in digital electronic circuitry, or in
computer hardware, firmware, software, or in combinations of them. Ai)paratus of the
invention may be impfemented in a computer program product tangibly embodied in a
machine-readable storage device for execution by a programmable processor; and
method steps of the invention may be performed b-y a programmable processor
executing a program of instructions to perform ﬁmctions of the invention by operating
on input data and generating output.

A number of embodiments of the present invention have been described. It
will be understood that various modifications may be made without departing from
the spirit and scope of the invention. All such modifications are deemed to be within

the scope and spirit of the invention as defined by the appended claims.
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conput er hardware, firmware, software, or in conbinations of them

Apparatus of the invention may be inplenented in a conputer, pr m
product tangi bly enbodied in a machine-readabl e storage dg\ﬁdg'égéﬂ)‘f

execution by a programmabl e processor; and nethod steps of the invention
may be perforned by a programmbl e processor executing a program of
instructions to performfunctions of the invention by operating on input
data grdy erating output. A nunmber of enbodi nents of the present

i nvention have been described. It wll be understood that various

nodi fications may be nmade wi thout departing from the spirit and scope of

the i \5eirA':ion. Al l suc m)dhfic%%i(?ns are deened to be within the scope
and sg]i rit SPUPWE | APRISTCREA asPHEPT ndfdT byPreYsES e pnERdetfIE] aiftfs. 21656 Ay i |
2004 CLA¥methodrcoapiipip Gie stdppbgment ed net hod for processing an order for a
security, the nmethod conprjising the steps of receiving an order for a

secur i t yTSCRVEISRN OFIeh (Rr SrsPEily BiGRsompmticiredader wyaasement Sysiiiesent i ng t he

securi ty raddsbhifo S dRehrith i i JaecTabet %@;‘ .em
al | ocat i ﬁéyrg thet gyrrbol itsﬁ%ﬂﬁreﬁg%?}pm&?g}ﬁdﬁq%%gf&%anagg ntE?)%/gétﬁ{ém to a

boot h, ting thp eymbg! intha computerized ordsrrplapagsagninystam taabootht wekbrgin deess
execut ed 2 ar e ing the
ool ¢ deatiolfls SOERIMISNdat dn Ahdiarcd TRRBA RN R Mm AL BEAIBR "D

aut omat ethapagoesssygirmcut ed by the conputerized order managenent system
transmtting.the order.to a,conputer _server:. assqgiating a co terized
boot h st 3@?%%1% fo |etl°éc}°vﬁ ﬂortnﬁlé) ogﬁ *h? \ﬂ?rS{lj't &ﬁgﬁfoﬁ%mé‘r ge‘fcc?rﬁ%ﬁ‘ﬁ BYh
conput er awemyied pfodeds RRechedy ey doagiitdioed drdsiminagdmag s@tnat ed with the

boot h to which tt{}g synmbol has been allocated; |ogging the floor broker ID
into a hYAYHBIEE SR CHRRHIESSTVERd routing the order through the

conput er aEeEixalz 4 @nipdRrbashde] datkRBidkiand waMhEBodttt 0 Which the floor
broker ID to which the s%]nn%gl has been al |l ocated has been | ogged. 2) The
I

met hod ofoutingiths ordgy dfirey SOMIRS ISPEEN P thsecommiesized boathnyatiog assecéatest d of
an_act| ofith ShAdoftlo hidef16e Qi nihcbhimikaput er server and 1ogging the
e CO

records into a nenory at t nmputer server. 3) The nethod of claim?2
addi t i onkigkipg dleerfboor biokgr IDhimtost epdiodld coupiting devies;raedor d  of the action

through {\Rng ARG mRGEY Bl bRphF 0940 sR'BhiRh BSRRGHE uERc il whidf OOt N
floor broker ID to which the symbol has been allocated has been logged.

2) The method of claim 1 additionally comprising the steps of:
sending a record of an action relating to the order to the computer server and logging the
records into a memory at the computer server.

3) The method of claim 2 additionally comprising the step of routing the record
of the action through the computer server to the booth station associated with the booth
to which the order symbol had been allocated.

4) The method of claim 1 wherein multiple booths are utilized and a unique set of
symbols is allocated to each booth station.

5) The method of claim 4 wherein the set of symbols allocated fo a floor broker
ID is a unique subset of a set of symbols associated with a booth.

6) The method of claim 1 additionally comprising sending a heartbeat signal
from the handhéld device to the server within a predetermined time period.

7) The method of claim 6 wherein any communication between the handheld

device and the server suffices as a heartbeat.
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to which the order syhbol had been allocated. 4) The nethod of claim1

wherein multiple booths are utilized and a uni que set of W@%ﬁot{s
all ocated to each booth station. 5) The nethod of claim4 he set

of synbols allocated to a floor broker 1D is a unique subset of a set of
synbol s associated with a booth. 6) The nmethod of claiml| additionally
conprising sending a heartbeat signal fromthe handhel d device to the

serverg,W,t hi n. a, predet er i ned .t i eriod. 7) The nethod.of claim erein
any continies (?donOfggﬁ\’KBeﬁ‘l taﬁ tlﬂgﬂghg?rapnma,i 2 gﬁ%l ?%go%gé?gle"r @‘lﬂ‘f S{ngr as a
heart beabff Iof Gthé\prsetve?OQs! 8gspénsaetibodhef sedvad bt agbdiilingnad | yredewmiihgd NY

the step of Iogﬁin a floor broker off of the server in response to the
server nBIRege ?ﬁftggat% preédet ermi ned number of heartbeats. 9) The nethod

of cl ahmre WarkiRN éthecipiedst eprirard HYMRIleRfimMeRr hheBLS b5 hiBeatd O)s The
met hod of claim1 wherein an order conprises shares of stock described by
the rel a4 symbol. 11) The method of claim 10 additionally conprising

cal culipi tRg f%@th@@g_rc@g?itaﬁ'nnll'mg | 23&%&%; Oé%r%pg{sggkscl{ s i‘@%ﬁg%@&ﬂﬁ{

relating to a particular sy e mef alm addi tronally
conpr i si biythe aglated syl an aggregate nunber of shares of stock for standing

or der i t . tiGul ar, stock. . wherejn the orders t at,threshold
or e B¢ kg of e A iRl Lol ind 1 %leFlstng S PG PR e o
14) The stedkhfodstaddind ardens idatisigas epatitkler el s conpri se sel |l orders. ﬁS) A
comput.erized system f.or .processing.an qgrder in,a trading.exchange, the
syg}t)er}??gﬁ?prilg%ﬁ L I‘élg’ﬁ e CONpeRalYi z eUnmERe §g]ﬁ&g¥ﬂ% gt pEES e
handhel dmgfeputofNGhaley | 6€; stacle OFRUtRindB@r Vitllerk | RUhEHE the At phfiddhr O8Sck

handhel d conputing device and the at |east one conputerized booth station;
and sof t Wasreindhreeraers weet gt theshpld miseput er server for: routing an order to a

par ti qu) Bhe MBRo@bf IAI BlwhEaR the RErPORHRsS by biBsaccording to a security
synbol associated with the order; and
14) The method of claim 12 wherein the orders comprise sell orders.

- 15) A computerized system for processing an order in a trading exchange, the
system comprising:
at least one computerized booth station;
at least one handheld computing device;
a computer server linking the at least one handheld computing device and the at least one
computerized booth station; and
software operative with the computer server for:
routing an order to a particular one of the at least one booth station according to a security
symbol associated with the order; and '
routing an order to a particular one of the at least one handheld computing device according
to the security symbol associated with the order.
'16) The computerized system of claim 15 additionally comprising a computerized
order management system linked to the computer server.
17) The computerized system of claim 15 additionally comprising a computerized
recording statio_n linked to the computer server.
18) A computer readable medium having computer executable software code stored thereon, the
software code causing a computer system to:
represent a security with a symbol;

allocate a set of symbols to a booth;
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routing an order to a particular one of the at |east one handhel d conputing
devi ce according to the security synbol associated with the order. 16) The
conput eri zed systemof claim 15 additionally conprising a HE28P% zed
order managenent systemlinked to the conputer server. 17) The conputerized
system of claim 15 additionally conprising a conputerized recording
station linked to the conputer server. 18) A conput er readabl e nmedi um

causi g ARl e EBEEBE s DRt T Reler bl bk PR e Bl | ocat o
a set of eﬁ&ﬂhﬁrﬂeﬁ&l@n@&oﬁm&Bmﬁ) Mmﬂut&pm all ocate a set of synbols to a

fl oor broker I@W%%’ged into a handhel d conputing device; enter an order,
rel ati ng TPBt 10 3 GOPRIE S5 Bt er; transnit the order to a conputer

server; raué debhRr Mrsleh thdWepkoth 4 ébﬁapﬁ%\t@d bdcth ﬁatﬁﬁraﬁwcﬁféd%ﬁﬁil tROBSd &f at i on
associ at ed with the booth to which the order synbol had been all ocated;

and rout é"htofli'éh‘?)ﬁ’féﬁfrsyﬂl?fﬂ(f@éﬁ’c?%l%@?dﬁéﬂdto t he handhel d conputing device
associ at %té’w}ferbraé}qqoh fhe %H%kgg the Qnaﬁ&e‘ﬁbbcﬁ%{&uﬂg dg%g%)%soa 85L& bt N

the order has been allocate The conput um of clarm 18
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ont o \g@g;‘rﬁ o T NE L lu% LOKRT  dddil$ !¢ Fnare eI af‘:gli?e aII at| on &ee in

shar e a Sec raded to orders t
a trade, addifidraily ngamshe ex denthedd obmputingr déavice2 Qntol hevhivht hnhd cﬂooﬁl atdlﬂe# I

or 12 additionall MRLISi he of. di spl a e, aggregat.e  nunber
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ABSTRACTpﬁchpF#ﬂElﬂMMf%ﬁg&W&ﬁ{mﬁdn@fcﬁﬁr centric nethod and system
for L@ckl ng oyde é mented on a trading floor exchange. The system
aut o DJ&PPWP%P Elamé)rlélé?fsut efditignally sompgsiag theower BF é@ekaylae dbe @gsiegato a

synbol aﬁ&gser%mﬁré@omowﬁx steRdihd &u&@ronswhaﬁard BhRin gaé\qged The net hod
for processing an order for a security on the floor of an exchange
i ncludes representing a security with a synbol and allocating a set of

~ synbols to a booth. In addition a set of synbols
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is allocated to a floor broker ID. An order, relating to a synbol is
entered into a conputer and transmtting to a conputer server. The order
is routed through the server to a conputerized booth statBdrdd%ti at ed
with the booth to which the order synbol had been allocated. In addition,

the order is routed through tABSTRACEIOF THERNYERPION! oker | D to which the
synbol associated with the order has been alTocated. Typically the floor

broker IDis |lo | i hLee. ically,

mul ti pl e boot hsgg‘régelmgt i ﬁ%ézaeoé%}\n@wlg rﬁ%ﬁ@qﬁ@%gg(? Jnng 9@%&#%@ %r-drérlgl ocated to
each boot h st at iiowplenfinéedset a toddisg fitkml exchampgt.0Thé e;d;tdnﬁalaolfghﬁ@arl]]ybggxg_@{_ | D : is a
uni que subset of_ the. se f s ol ssociated with a booth. Additionally
a hgart beat si gr?é‘lger? F°o%$9q(i‘éa'ﬁﬁgaﬂ%fﬁa°ﬁ‘dé‘w% ‘ngéoﬁﬁmg@ﬁwl%%wﬁ'éﬁeeqw red
within a predet gjaffiduefl sédudi®y BShgd ﬁﬁidedAThfeln%?ﬁo&jfopbﬁ%cs%ﬂ@ Rordigrpt i cally

| ogged off of the server in the event the servel does™not receive a

predet er m ned n$aEHy on thedlgor o€an exchange includes representing a security with a

symbol and allocating a set of symbols to a booth. In addition a set of symbols
is allocated to a floor broker ID. An order, relating to a symbol is entered into
a computer and transmitting to a computer server. The order is routed through
the server to a computerized booth station associated with the booth to which
the order symbol had been allocated. In addition, the order is routed through
the server to the floor broker ID to which the symbol associated with the order
has been allocated. Typically the floor broker ID is logged into a
computerized handheld device. Typically, multiple booths are utilized with a
unique set of symbols allocated to each booth station. The set of symbols
allocated to a floor broker ID is a unique subset of the set of symbols
associated with a booth. Additionally a heartbeat signal from the handheld
device to the server can be required within a predetermined time period. A
floor broker can be automatically logged off of the server in the event the

server does not receive a predetermined number of heartbeats.
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