. VWO 01/ 26000 PCTI USOQ 27355 ORDER CENTRI C TRACKI NG SYSTEM CROSS- REFERENCE
TO RELATBEROAPREMTATI ONS Thi s application cross-references RGHUSHESor at es
by reference the application entitled Handheld Tradi ng System Interface
filed Cctober 6, 1999 and bearing the Attorney Docket number 003499/ 00052.
BACKGROUND OF THE | NVENTI %%E}kegﬁgggﬁgz g&&ﬁﬁ%}#ﬁhe present invention
generally relates to a sy orders on an
exchange floor. More specifically it relates to an integrated conputer
system for allocating, tracking and reporting orders and trades executed in
the context of an exchange Qck Exchange
(NYSE). Description of GHE O} ¢pes of

financial markets in whi ch ecurl t| es, conm)dl t| es, and ot her @ﬁ%ou abl e
i nstruments ar e Thisggalicatisg cw&rrfswnﬁerqaéﬂnccga@ﬁteaby referenge theapph i's

one such fLNaRGI@l, akmmﬁ @3& {2005 1XR" é}er%“)’@éa:ﬁ%%anﬁ% ngrs
congregate On an ex an e announce their’respective prices
(offer to mum}neaﬂlbokeﬂmmberMQWOQ%Zaccept able to sell). A trade in any

particular security will occur at no nore than the highest price a buyer

iswlling to pay and at . ,ce a seller is willing
to accept. Anpng the playé Baican H xetrenge are specialist and
floor brokers. A specialist calls out the best bid and ask prices received
from the viieldofthelavention ensures that trades are posted, facilitate

trades, and acts to ensure liquidity. A floor broker roans the exchange
floor and acts &he aresagemention ger&mal&crtelawsderassysmmm}:iahéthocbforitxraukiagor s

(buyers and sellers ypi ca trans on 0 i nates when an order is
placed wi t ATdGF YFanL Sichge ot Q3SR 18 rélttrs{aﬁ%goarlrge&rrteg CBEPHIEE Ul ar

security. i&g‘exﬁ FRA08at S tradkip AdHERp&HRY %Ydetré"&d t?idi@ l’exé&t&‘l ﬁ’iﬁé@d?ﬂéct clerk

who notes t paraneters of the order I ncl udi ng wh I's a buy
or sell or déan exchangs\setiinig, ofchtahdl@écurYCtﬂyStQCIreE)qhmgel(N%SE)he prl ce any |
SUBSTI TUTE SHEET (RULE 26) WO 01/ 26000 PCT/ US00/ 27355 special conditions
associated with the order, and the tinme that the order is placed. The

clerk then _deljvers th rder to a floor broker for execution.
Traditi onagwﬂaéﬁgl‘?ifiﬁ@e—é&uscr i bed onto order slips that are delivered
to floor brokers by pages or runners. A floor broker executes an order,
notes the execulTberesxisbseveral typss pHiindncisd prarketsindwhich 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 trade 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 security, the quantity, the price, any
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subsequently returns the notated slip of paper to the clerk via a runner.
| n addi twwom/de000uy and sell orders, investors nay requesPCHUSIIBIASS fromt he
fl oor of the exchange. In response to a "l ook" request, a broker notes his
or her opedaM@htiitioas wisbbiatedspacthe oadenamt thestithe e thiergderis placedreflieet for a

particular security. The "look” infqrmation noted by.the braker my var
dependi neelesk tbﬁi’éeb‘élﬁ‘isiq!ﬁ?‘élier tobar%%E’r‘ﬁﬁg?%‘i‘éF"“ﬁ‘@nhi?%%%‘@;ﬁé'e?fa?ﬁ&e exanpl g,
"1 0ok™ i NEok Il Qtd Bdet ﬂg;lslﬂg? ard &G9Bled ROH68r ﬁ@ﬁ%ﬁﬁ%?g%es'dﬂ@ﬂﬁieﬁ%, trade

sizes and prices, apprals mar ket interest, a | er's opinion and any
ot her i nffigorbtokenetdeates anlorderenotesthie vkeshtet order oniagip of peper, and currently a

signi ficant manual conponent t raocess ap order.once the order reaches
the floorS feqawtg&feﬂgﬂfg@? n?%ngsﬁqt\?,pagqtgﬁg %12 2 B &Mt ered into a

conput eri zed gpLdRHiRMIS B8P ARDsIVGFHAR) iRTestors mag ritessd ‘AbOK S Mlie FOr
exanpl e, these orders can be entered by a trader 120 at a |listed desk. The

order is fidueif theexehange. Imrespenserto atiloaleregnest.kroken mosss lisehgige | i st ed

securities. The order_is dis yved Vi a. r .

appl 1 cat | GevReror TR Do PR R b Bina ke P PR SHBEAT
An order tfCHsdk iififomalorhéted By kfebrbler PidyVagfldépending onahé partiéulat er k t akes
the ticket fromthebﬁ)ri nter and grepares It for handoff, pa%ﬁéea br oker,

and ackndwbkstgad whathohasabseryed h orcﬂxe@plenﬁlﬁa’g”ewaé%%m HE® br oker,
o or i oAt Bt ahg SelieR SachRibelFralO Rl 4 piShe, nbifrallBCCH AR inRE of | 7

and bri ef ussSes any speci a uctions wwth the clerk.

Al t er nat efrykérheopiiiok and amyothéeinéprmatien thaea bokehmty wist topecddsar y
information and wijte it _on a pjece of agaoper. A broker nmust ugdattﬁ runni ng
totals represeHternt] HERAhARAISaHicARImaRual,companent tq PEpCesS 2, PIAET, 01 Y,y or

sell inco rR%Fr@ﬁéh@ch@rﬂo%)ng%rr?%‘fﬁégi?ﬂ%-Tﬁ%ll?,rﬂﬁﬂeﬁ%mgéﬁere@iﬂté ade for all

or part o he order. st""convey sonme or all of the details of
t he t r adecomputdrized ondeh profkssing sylstem ofra trasinggstablishinerito Fon exampletbeset he phone

or wite the information an | ece .of paper..and wal k, |t t he
boot h. Al YTE¢T8 &2 {%‘e?‘if‘,’red?’ﬁé‘ tfﬁdgkgéoe?fﬁlsgegrfﬁglf‘hﬁep%g 1581 Wgﬁglé% via an
exchange 6fd£}“rﬁ£nafg€m61|1t%5’£<teﬁmir 62dhlaigd 186l dburites. The bader éxdisplaysadviant o an

onl i ne managenen system and perfornms an _all ocation of_ a port ! on of the

shares of anordergnanaggmentssism appligationdn ¢ tigding bgaththathandles HEET
RULE 26) . 0 0 E (3 Ki what
( )¢l QHAG0N, G MLl A R0l RGP &8 A B hdofiaCKi ng_what was

traded w y arrive 1n on a piece of paper if they
wer e not att achelérk mkehthetiekérafrom The mrinterfand pedpares it foo hhntdoff pegds@en penned

by the broker or_ by a specialisi..The clJerk files the conir br eakdowns in
a speci al bfpb%aﬂdcﬁ??én?‘ﬁle %esd-ﬁﬁ R’é{?" U‘ptgﬁwdﬁr PiARRgeMEDh &S e“fhii’% E‘FﬂkFra

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.
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breakdowns are taken to a bank of firmtypists |ocated near the exchange
floor. THOOR2§WOsts enter the information into a fi rm t r abSHPEWASBm  and

this information is both used by the trading firmsystens,_and it is sent
to the exchang&ostrabirakdown gaeking #habvas tgdadayith whoy, evmealbbﬁwa in

f t t I
| or et | ot R B U U P AR R e bR RSBl 2o
Thi s papebulldshakebéempenhadluy ﬂmrbrskﬁrer by adpgtsalwadThscltﬂeﬂleatheruoneai It woul d

be useful to have a system capabl e of i eving greater _order processing
ef fi ci encypreaaawnst i °S%“%Eﬁ‘é°dplﬁ’6"r‘£“ B & i ey gg%f‘%“‘f?peratl ng on

the floor y 8 5PH t EXELYp SHSSOMBe Ser Vi ce.
In additi gén ?Méfégaﬁg 332)?% to c u?g)cétgﬁe%%rﬁh% he (%jf{%er |rm|‘1§1r mat i on

di gi t al | y typists kster ﬁmmfométxmh&aﬁhmtmﬁmgcsgstbmyamd ﬁmssmformahmmsdmtbr s can be
reduced. SU OF .THE. | NVENTI ON Accordi n ention..provi des an
or der cent@%ﬁéﬂﬁ?&‘ SSTeTR dnghit IStSF%féR%%é’@?‘ng Irg‘fﬂ?ﬁggﬂ%n a
trading flsp@emguelsgnge. The systemautomatically routes orders to a booth

and a fl oor broker "according to a synbol associated with the particular
security bei ng Theadutta informationabpald be ohterddewithinemthioonafter thetradsctoblor

processin or securit f.l oor, of. an. xch e ncl udes

representi aﬁ‘&@(ﬂ’ tfglﬁhf’ﬁa%?é‘ ﬁlnga]ﬁ?avegharﬁ%%‘fvflﬁ&ng‘%@a 88 fbols to a
boot h. Inpaggllgkgﬂ@}gﬁﬁf&fseeéfgmygah@lsahb@@@hmdto a floor. broker ID. An
order, rel atlnabto a synbol is entered into a conputer and transmtting to

a conputer ser WOUWH@ useibto haye psysten capalle ghaciieving grgater prsien

d
CyrBol ©hadeossBnk Beplalkl 00xasREIH I b R HERUR, bRER ARG B °F
server t 0 thdBodr cfakie archkwge, tHe&wQeMg:ﬂm hbe thivéhelistomepdrdtedinv t h t he

order has been all ocat ed. g{gl cally the floor broker IDis lo %?d into a
conput er i Zdditienniamenld bgassiukio qaﬁt%mmq efthe gries informagiongdigitallyiqthe; e| at i ng

to the Orﬂzgfnt%?galpewﬁé?% é&ugﬂﬁn&ﬁ?ﬁﬁﬁeﬁrousﬁ%g@ﬁcé&“0 a menory at the

e rou

server. record can
station associated with the
SUBSTI TUTE SHEET ( RULE 26) WO 56727355 been all ocat ed.
Typi cal |y, nul tAqbsiibgle] this mmmuhpkoﬂdﬁi amdrhera:enﬁic%ethsdahnd)iys&ymﬂﬁl S

al | ocat ed to each _booth station. The set of synbols allocated to a floor
br oker | Dtfagkigg ogdgrs,implempnted opp W@g@or@m@ysﬁom sxstem paematicaliyh a

booth. '1n (58&9& Bfdersas RobttCdndld Wodr BYSKE: hOrdidg 16 25566 asSd SR with org t he
handhel d device

particular security being traded.

the server to the booth
rder synbol had 3

In one aspect of the invention, a method for processing an order for a security
on the floor of 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 serverto 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.

In addition, a record of an action relating to the order can be sent to the server
and logged into a memory at the server. The record can also be routed through the

server to the booth station associated with the booth to which the order symbol had
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to the server within a predetermned tine period. In one enbodi nent, any
conmuni watdieeoooet ween t he handhel d devi ce and t he serverPGLUSM0LESSas a
heartbeat. A floor broker can be automatically | ogged off of the server in
t he eventbethallsatede rTywhmHy, muitipledwethsarautjlized etithr aumiquk set ohsymibwis

heartbeat t he predeterm nunb r of_ m eart beats can
be two. g e alangg@btmaﬂ Sheight of Symegls teﬁﬂgogémiﬂhlssat ock
descri be%ﬁ%ﬁe%ubs%i/gpf% s&ruts{vﬂﬁoﬁmmeqwa%&ﬁ an aggregate nunber of
shares of stock for standing orders relating to a particular synbol.

Addi ti onal | y, Intanethsy aspeet afdhe mbmmnaaéembeataggméganethehawnui dayieer der s t hat
nmeet a thrﬁsho d ﬁmhf Ht cif can . |cg1ude b ers or sell orders.
This i nvéhteSANER 3pre %F{%‘Ee l@Sr?ﬁﬂ? gi%figﬂ? o™y processi ng an
order i Rommun@@tiBa bevaba ftchandhéd S¥¥it&MICHL sérﬂsﬂ Juiced a§ QMRAHKRAE. 2€d boot h
station and a handhel d conputing device |inked %ga conputer server.

Sof t war e flopebrokescangeraitomaticaly lngged pif o theaervenin the gvent she mldoesO a
ticul ted with
Phe. or deot 13tia Bty RABE! o elsBead S lompl® (R Breiiaifi 06 CF |

conput i ngushdet cfmisalhedttbeats cantbeawsecurity synbol associated with the
order. In still another aspect,.the corrputerl zed system_can be linked to a

conmput eri zed Iaraae?hemage%mdewé%ﬁh%& & secywiby sk desgribedtbyt &i ng st ati on.

BRI EF DE T, aﬁﬁﬁﬁgﬁ% ?E% m f sent
|nvent|o§§;\/§mb+ia!n?§ld scri be w%\?r%’%@%\@eﬁ 5 t he : ol %%fﬁg%‘gﬁ ng,

wher ei n. ofdefs relating ltai s ppraicelar symbold&rdditmblily,ahd systdon can cyaflstenan FI G 2
iIIustratesafI ar f order cessjng.s | G 3|IIutratesa

] ow of - a5kERNt BTG s (e Soehh DprBBLRice! HRgorders paniothdt BY & 1 ow of
an al ocg}de%rcggurog&qlapd shares. 4 SUBSTI TUTE SHEET (RULE 26) WO 01/ 26000
PCTI USOCQ' 27355 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring now to Fig.
| a net wor kedhininyention ecapsiserindlode ammplrtamzﬂdrsgﬂam fopproeessingamuardet on an
exchange.fl oo i ted A tra A an order to be
execut caithiedink et T Saient benBilils d SopiPrird dorB falh L o re
nmanage e hindhgRl comptiBidg divice linkdd by AeoimpReraBivesy Sofewart Ipertive Witnkeri t t he

order to a Handheld Server (H M) 113 and to _a conputerjzed booth station
161- 162. CORBUterfS5ver £8N Foyte 2% aideRiora pariculardopth gationasepdinefoasheiity ng devi ce

114-11s. symbol associated with the order. In addition it can route the order to a particular

handheld 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.

BRIEF DESCRIPTION OF THE DRAWINGS
A specific embodiment of the present invention will be described with reference to the
following drawing, wherein.

FIG. 1 illustrates an order centric tracking system. !

FIG. 2 illustrates a flowchart 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.
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The arder centric trading system 100 i ncludes a network connecting the
conput er iY@EPEA%hel d Server (HHS) 113 and handhel d conpufGTPHETHR s
114-116. The system can al so i nclude conputerized booth stations 161-163,
conputerized trader stations 166, conputerized recording stations 150,
conputeri zed custonmer stations 140 and a conputerized online nmanagenent
system 130. Each of t RETABRRDESCRIATHN QIeTHEINVENTIN 140 150 161- 166
can include a processor, nmenory, a user input device, such as a keyboard

and/ or nouse, aR@fetrinEaéweIFiRUT a réevirked catipltetsyseny](defor taclihgyn and/ or
printer. The conputerized devices 114-116 130 140 150 161-166 can
communi cat erdgr executedipnanexehange dloenisibestiatada A frades 138 cam Hytiatgan erdese

randhel - sgf ety 1 8%hd Aordtoh ASHIMBAOPHE R SXShEMATR SAfupEoceed as i

each was a single entity in wever, 13 and the
online napRgarent systére 180.30heaylinemaanagemsnt siysteinel 30roas eansmy tiskddat abase
sub-systens, _such ag cooperative qr redundant ‘grocessi,ng;g{}d/or dat abase

servers 160 aFgndheldpery Héagd 4 A cempptsrizedshpotly gatioth  ¢lrd HeuThe he
I S e e e R

server. The may al so 1 nc e ases 145 storing
order rel ated i Theonder ceniric Rediag systgm iOWitabudes g.neByork conmetéing theust oner or

ot her person with es o, t he r . Manage t System 130 ipitiates a
trade by eﬁ?‘@P‘i‘tﬁﬂz%ﬁﬁ@‘@Eid %’i(ﬁ%ﬁ”ﬁ’é‘?wgﬁ “B%@F%‘@e%ﬁc“ﬁigé, f or
exanpl €, aTgEENMRan ﬁg@ilﬂtﬂi@rco%ﬁéﬂgg@%qth§BéﬁB§§TT6]13%3E’EQIE1§§§ﬁ§e& he grder

by properly logging the order and allocating it to a broker ID and
boot h, acctrdiérrstatioos 16fs comphisrized recondingsstations \t 50,rooviputetized custemer der.  The

Order Managepent st.em 130 the rforns the. ste transmitting the
order to gmgg?ﬁ h&?’gﬁ cgwpfieflzﬁﬂagﬁfemg?a@ﬁ%flt s[ythﬁgﬁ{OY t#aﬁg O{P ¥ order to the
Handhel d sgsmpiiteriZetiidevides 1 DANOG €36 1 KB 13RI 61-066 e Intldd 8 Pidcessohe order to a
handhel d conmputing device onto which a Broker ID associated with the

securit y/ s Jeosiry s susebipgutidevice, SI9BS¥ R Key o asHER o RORTE, 28 2 YeBrOuIME000 ;
PCTI US00/ 27 cUt ' i
0 a nandfRe SSrA b Gefah BhyBrsaAE! Ttk ARRIIRY bR I PRE' VEC

orders is §4@ms0ri&1-¢66 tan commmiitate evithiesadiy otiento ex¢hdrngidany Iateedvdinge- | i st ed
securities. - The broker_ can click "buttons" and other user interface devices

di spl ayed dfth tanHandhelbsrrar 154 and henting masagresnt §ydenile@ can Boeeed her eby
e ong 1 KRR gy RSB i, AL AT PR Gy 2
al so be captanagmnemh systdnahdihelay indudeunultiple provessing hitd dathBase Fubaystgms, r m
personnel , sgctl!lcars] c%gpe?'gt?\;ehor%cf}urnléaslﬁt p(}gcrésggé ];g&/g} 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 transmitting 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.
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al l ocations of the executions using an online managenent system The .
handhel dvoobve¢e0e i ng devi ce 114-116 can recei ve updated | #LTESIHIBE on t he
clerk's allocation. A typist at a recording station 150 can enter witten
i nformati on usBrsketsvanlentk exécautions gicorling owpdels recéived intbalhendieidput i ng

device 114-116, used. on _exchan fl por can be, capable of TCP/IP
conmuni cafPmpRtngsevice jil g'gll gs g-?‘ﬁ é‘%ﬁﬂ?@@‘offgl?“%@ e prerssis trapsmmifise o any

typi cal | t ; ; , the handhel d
ooyt e P oGSyt 1, 1 P

conput i ng devi ces 116 can a direct TCP/IP socket
connection to #he hmkehendlisk fbettons’] andaotiemuser interfasq deviees displayed oaxchange

i ddI irel ks 119. h t hat ' t the handhel d
T 176, oo Sieen ot s AR FApRRaRyFe 11k T say ey e bty "o
rej ected, gk, A;\ﬂ—%e, ﬁamﬁt'?rbfan'éﬁmﬁbﬁ.dboﬁﬁ@b&ms 284 PtHes rdlevant di smi ssed by

t he broker. roker will be able to execute trades in accordance with
out st andi infororationssuch psian fasved” Haercan alsa deicapturedion & handheld sampytindput i ng

device 114-116,,,T der entric syst | b br oker aware of
how many SHA¢H4% gl%bﬁbaglﬁﬁ ﬁc§%’l Rersoofmgl’ S‘focg% ?’?ﬁ@&he%ééégﬁ'ﬁ ?‘?“%‘nd at what price
| evel s ar gliGatientcfitheexcbutid@izdRlgthinlobind ManggemenbsSystgie dThohagkbeklt a br oker

in this task by naintaini ng a list of outstanding orders and 9ziag%regati ng
the | eavesomputingidsvise ddfd 10 pRRraseiyR Aipdateq leayes bapgdon theclaks@llasaliont i ons on

a handhel % t?ﬁlgpﬂtairg&r%g Is6fon ]L}J? Z::H‘Qntlelj \Priﬁ%ei ﬂbﬁrﬁg}% gﬂ{s Ee}rsr%er{%r ocessi ng

functi ona can 1nc e execution nfornmati on captur tically such
as the sydigithlresorde, quantity and price relating to the trade. Information
including contra information, tinme of Y, ecial . insftructions, and

al nost any ot hérhaP#f“g‘ilﬁ%FPP‘(‘ﬂPgr Vé"ceiﬂé'ﬁg “éﬁ-f AR Frchapee) %‘H%E%er ecorded vi a

a handhel %ﬁﬁ%@?@%ﬁhﬁﬁﬁ%ﬁn@v@ra@immzm F SHakTwirEebE 26) WO
01/ 26000 00127355 The order centric system 100 can record, in a

hi st ory | negfwork istymieallyciupported by tha trading enchangtatiowevers thediandheldy t o an

order. The history lo e stored.i.n an. el ni ¢ storage di um such
as a mag n‘é?“fl%“‘mgsd\é"&&f’? bgﬁg}é)‘é@c % bhgﬁlgglrfw/?ﬁ%mﬁ?tocé’ng% IOB:I%@i de a -
means whepglikeld sBivek 13 &Rindt H¢ ir€ired t® tsedxchahgd miiddgwakewirelass ng  day.
Tasks can be presented to a user in a manner that will give the user a

qui ck vi enetwetksvid8t actions have been performed relating to an order or a .

0100 o o O S ARG DR S BB, |
f unct i onathietbyoker. 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.
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Users can include a trader 120, a booth clerk, a broker, a %ngl(ﬁ’ts’?r ot hers
with acMe8/26800% he order centric system In one enbodi mehETVRMAES can be

a customer 140 wth renote access to the order. centric syste Cust oner s

140 may be gi veRh@erdsE sentri¢ system {00 candged d@ashistagy loges BuBberofy. | n

addi tion, [Lf..@esi.r a e L | trades
pl aced by éol g??%ﬁ%%W%ﬁ?gﬂgﬁ%%ggﬁé‘ggheg’w?gg% b%é Q?Irﬁgrﬁ?%}adi ng
envi r onnenélecttordn torzge imeaslitm sudh asea magretiatiss deive or e abinpactaipg€D)ndhe f | oor
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into a conputerized order managenent” system Typically, an order is entered
by a tr adecomputinigadeivicetlidd-11de Datadanefpurgad fitme adraddheld somputingideavicet he or der
managemnent m for exchange- .|isted.securities.. The order can, al so be

G oplayed 1T HEshE breERRGL rashmeRy SHRE S P rebient SSTEaWEGL b ¢ hat
handl es or g&e8 oh@evich enctihorf Borsstiaintd. t Burging caf Be SajestitoBeiwork Rflueg der centric
system automatically routes the order to a broker who handles for that
parti cul ar resevery ias giscpssed Homprerdetalhedowent . a clerk or trader can route

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 exchange 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.
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the order to a broker. The order centric system pages the floor broker. No .
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The handt@ndiey Ataai@awﬂ a5 330 dngAOET SEBRABRNGR © fafer arptotithe
security gqdga gpﬁg k&ﬁdate the |l eaves to reflect allocation. The execution
nto

S transm tte e online managenent system The clerk, typically
| ocat ed i n t héTHemuddr, centaic systemgmges the Spomiyrokdr. afompecﬁckwneedshabe has been

t itted to,t t { Th k
Al | ocat | GRRHREA (AE OT9KER AO8 BEOE PEF A oes Jis ARt PAFEen R Sandleib I ¢ he
contra briagkdawBoket hdcepls 3 Grle Wad {h%l&&rtispaddléa t&{herlist ofAti96 Bfdety)S

performed by the clerk are in turn transmtted to the HHS 113 and | ogged.
The all ocati orﬁxembnamagmsmstmdlsplabmdms agdshows thap thetttesignated br oker

T1a- 136 Pekverouetirtd i aRie ifabhited o RBIRINR T 0 20,

and the %&&e%h&h@é:ﬁ:ha@geﬁwoaywe biokepekali reéa?d thet dyenbdl,| sideapeick, an@cut i on i's
also transmtted to the t%pl sts with any inked breakdqowns whereby they can

record t rmantify by clipking onetherwise eppratingNrogrammably use AMerfapeAEVISE§InT ( RULE 26)
" VO 017 26000 eﬁ%ﬂu&éﬁ%{d%@ﬁn Pfﬁg?cﬁfaléc{&%cm‘?ﬁé(g& SréAAodhS ¥iG ar chived.

Ar chi ves ¢can be acconpl1's exanple, In an e ectronl c storage
medi um ﬁeehamlsmgdDs‘édlgrtal\mk”orTlﬁﬁmagmre@neieénbdugltnbnk can h@pltocea;’.cd]g firmcan

tili | i cat t hat ts bul k di t f th
ke br daRGHBUASISF gL o oF LS b SRIRLF naken IF ey g BRRT SRSl uae a
fail over y Qmedl bEthe lrbeordifig, tA¥ LN Qick Behd toMdnéfer BheREdrdinki toWhe, the

handhel d 114-116 114-116 can attenpt to
server. The handheld 114-116 can estimate an allocation of the shares of 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
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.connect to backup server 131. In addition, an order centr
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operated o e n.in nedi t WO such as a network system
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record order ?ﬁ’ sthak exg_g ﬁ and other detailed information about a
| ogi n sessi SWI SR nlé}t a history can be cleared whenever a new

| ogi n sessi on i gn hdditibla@brder centrie tfadapsiehyy1 Fscafiefcledt fearest sublaavai | abl e
RAM An execution history database can be used in recovery situatiaons (such

as when a theabilityrio Mtablb AeteRtipll gxacetion Hfementiop gt thepointof éale,@éamqeéns

management "y esli B brbic el by SORBCRARENR] BodlaBlRre |

be stored ispedidlisg aﬁdeweipt oﬁaﬁulﬁtiasrop tthM—HhaAaalyﬁbnacmlahdbdsmaﬂandate,rrai n
until it is rranuallﬁ_}/ thhe %%ahe ugﬁ unt the andhel d.114-116
recei ves alStagstigs; Bendsor gthep infp EPnaCCPWP Cﬁﬁj ttra Ehe
execution hi Storﬂ{a?&lﬁ&]? eor&arbeﬁﬁms LRMEBR Erg‘g@dt e@ Anédlopbase

rat her than volatile app |cat|on nme ry SO ta can eX| st across
appl i cati orsystemsslcblasanbtwoaheydwn i ledi iman excltahge fnmrcbnmnmnu:ahon heamtht abase
w |l be delet egjgt rst .ti rre that the handheld 114-116 application is
| aunched edt® ﬁl * i nformati on about an execution that can be

stored in the da{ R)‘gﬁﬁﬁsmﬁﬁﬁlih@%kd@%entﬁ@@yﬁéxﬁ%ll'lﬂéludl@my a%ﬁo@(&ﬁéi’édgp
identifier created by the HHD during the creation of eéxecution I ne

Mgnt . Exec athireker pfter theyibawe Ipggad inde agnoguisyizedhhagheld\dewire 1A 16HBET ( RULE

26) WO 01/260 3 m_.Security .Ti cker

Symbol S 4 EXRAUEh PTGy hepek con o Mg R TR ey R oxBRi i gt " sen
confirmed, oﬂidraetanaﬂmférmalueﬁ abdut adbginhsessiaiadineRibodinkt dlhiﬁ'(é@'cah rok i mge
can be discarded to conserve _nemory_after the handheld 114-116 receives a

nessage i ngleaead wgneyerta nemeloginetessipd i inkigtedguaporg freguentlycps 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
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The online managenent system can comuni cate with the server in the
cont ext WP 0E2608ssi on' . A session uniquely identifjes a RaRhYAMI35614- 116
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HHD sessi™BfFSf&™ ??‘F? _edg?r}t%?' ISA%E és‘ta"éﬁi‘rﬁ%e‘”‘géf“ﬁ}i%@a SEPITH, entﬁg%? etion of
a maxi NULRSRE dedicah Bb@éH! proé@@@th%)tﬁés@dﬁe(i@mnh@tﬁq. Sembarhg alltrhéadges r ecei ved
within the predetermined tine 312. The HHD will |ikew se interpret the

recei pt ofriving from HES Hdavillpdsn captain thy sessiayideptificaBothdIHS 1 dandat i on t hat
o GFATER . : _ ; ' o
L ST e W s

| n one erHeadérofall mdséagas, e dfhdaterl Ralues wirlp/dedermihdrifnhdrb haspeenidf | ed
ti meout period, the online managenent systemw || assunme that the session
has t er niSPENBRMIGAHENS OF 30PLiRFIqYSITAhe user of the failure 314. |nformation

that nas not BERBrigRbwb e B Ut SkA Ghlind PraRRLY HRBRbal oTed 11 e

Executi on Hi stor t abase. en Dgtq T_ reqd can wait for the SendDat a
event, t heechanismriadeteomingtf a current sgssiohads stil active Upor dngin, théeysteam pdmat e

bvi gus| v, signals that th d shoul h S ' f th
Sendbat a B0dRe PAPERCLL brieeh Aapdir ysiiaite et 4178 Bg B3RS £ T re
SHEET (RULEB. A§piciily ti¥bilinkdpitagement WiliGend Hehvtbeatibfotmbtisepatkenioche S wai ting

for one of these two events, it is_an indication that no_ traffic has been

sent to tHESJd? during iepariodse The HH M Baenipg theémnéﬁfﬁ%!a}fﬁ%%&m@?tt he
server i qceaLdanceetAd ih&?prgﬁﬁé et of BB AES HeR o By BifiddRESage as

an indication that the HHD session is still active. A test can be performed at the

completion of a maximum heartbeat interval. The system can 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. Information 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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.In one e a Receive Data Thread can serve to bl 0g eads.
L7 T BT ARG Fase
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aut onati ¢ Oéhef & Of the heartbgat indgvelo Hhd sockst Tead 2 HECQUL IR, | n
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critical nggat Céﬂﬁﬁlxrﬁé;ati@ﬂ'fhﬁu@@(@ﬁ%ddﬁ?h&ﬁ%&&t tamamoﬁrx@workl fRilk! | | ne

mode, the broker will not be able to send or receive | ooks or messages or

orders. Hoexarenetwonle laténcykena seirver opbhangdbelkd %tpollczimrem@xecut i ons on the

handhel d 114-1 116 ti nction

recordi ng devi égﬂf v%gpﬁléﬁ%o%brﬁgmc#hog 93%87 fégh@l L% &6%&' ﬁ?ﬁ?tﬁd in the
Execut i on i loRénofdhé tilage FhechuntiReld 1144 15284 nfaRe a wedhidt huemﬁtauee-t 0
reconcile themwi th the clerk manually. If the HHS 113 detects a

comuni catesBhlsh commupricatiqns with the sewer: i1a addijion shpibrakerfap meanyally direrst woul d

other i s ey pHAY 1401 & SEHPAL AL AL wifh b Eenioot

responsi bl'e e synbol "cortespon cur y conprising the
order. Wen thdnladdlhen tlhegserbaﬁlbelaﬁowad td@@amw“@fﬂmémedce’nwmn t he

br oker wi | aut ma,tlcal r of the ve. orders that are still
assi gned t Hﬂgﬁ\? nl"ft"idl?é’l’ 16?{}(] rFéﬂlbeW%‘fa(%ﬁﬁ 1%‘50‘&? ¢ were pendi ng
can agai n g di o 1850 aﬁ’@wq'm&(er% it RilB sBoitd 3 SRivE olidr lab.?e
automatically accepted on the D.  However, in ofie aspect It can be

possi bl e tchititalamomentesuch hﬁwhmasxeaumtgmddrsan theherowHDIn offline sode,rthe 0 t he

di tate ifth | ost ing th
P ommunc atraier bl e 2816 B sefet Rreive e T méncazes S59p Givisden dhe
PCT/ US00/ %¢cleb wilPbe @b th hdord @bcigsR o‘iﬁ:ﬂ& hixamkld P14 1Rs. Taehbndheld Ngi-t he

communi cations failure can be "manually" sent back to the broker's HHD
from t he diPicaressantiajlynfanetion 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 114-116, 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 return to the pending state if the “Order Accept” message was lost during the

communication failure.
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system An exchange wireless infrastructure can provide two redundant
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is a procé’é@tr B8 ﬁ efﬁ’eteﬁfﬂ(fﬁg‘flgir&g%imntffé’ami}éﬁﬁ%fpglgl e(‘)’%:gt ion with
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rode. | n Aiome Bt SRR A5 i hon m Rl RS oMty dds | e
for an exgen ith thdesiniation ¢t Hahe handheld debiee 4 24m 16 @ansmitythasrdene execut i on

and the order is for. the sane de, as th ution. Accordingly, Long and
Short Exenibfpﬂgﬁlqnﬂﬂdélﬂse acsa?leatﬁit%q%ﬁaﬂ%?%)igirt icipate in any sell

execut i on, :ﬂt ; Sagfktcgﬁ‘:ﬂehﬁgﬁa'h f‘élYocEf?or?fo‘rthEk@cuﬁQﬁ in ﬁl@%bth&ﬁbl Agregcutions.

Ther ef or e, en t execution price should be |[|esser -
t han or eq]nfadlexﬂcdimmes d-re(ﬂllocznmméor dnfexEMwaxémlﬂlpcmlonsamhemI@g?d tsi de t hen

the executi prlce houl e ter ,th e r price. A
mar ket or dléﬁrﬁg§r1”3§3 dgrlfle Bg C?'bﬂlerfﬁoﬁ ’°“ﬁ%‘8 ?m@gﬂ??ﬁ% system can
al so traclk,adheR fRI-116. maifna@ﬁ}bolmn@rtﬁ@mldohﬁm @hewnrananidae time the order

reached the floor. An execution tinmestanp can be the tine 12 SUBSTI TUTE

SHEET ( RUagtopgificaliy 1“Unranding sooprosesy pf spireimedhe 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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. of execution. For an order to participate in an aIIocatlog @?F E%ﬁr tinme
st anp sh¥QI%26W8 cariier. than an execution time starrp F-([, %% at the

order reached the floor efore the executjon.wa er.for On
cal cul ati (?E CXGEAIOR o HOIARN ‘Efgérdtofwl%?"}t%e’aﬁq% caiqn, the e ?ngt%sglednes t he

set of el 'bglemlﬁrqaﬂ%sexaaﬁmﬂ\tﬁﬁ@aﬁa pantiRastd @At ﬂhElbrdé?rre&ﬁé@ﬂﬁrﬂl% qty to
allocate / no ible orders. The quantity of shares allocated to an
order can Heﬁarémnmduﬂ@\aaspmfmpde of 100. If the average qty < 100 then

ty = h i-bl
e i ng. quani PR AR dha R B8 @l for aipanga uperts B ARt
estimat e ag: g dIpk bRlrsard a%mgea Sfocaned &@%?&ichm& 2 t‘érﬂ'l%Eaté / deemai ni ng
quantity if the estimated allocation is I'éss than the average. A

r ecal cul atdfetigibbd oxdemeﬁhaqmgeomw abocateshteiani ardersianbe dimited tbe al | ocat ed
to remaining..eligihle rders. I nin antj o allocate is O
then the éP%HBLﬁ‘%Ic}ﬂb 6{1&? ﬁgera%%qtgt o]pdot F‘éeéggetqti{ T Y FAReYEEE 88ss rul es
and SEC r egi!iaé bipsiBledr&érabg tﬁelﬁﬁlaﬁ{i@g‘&ﬁantlﬁf m{séexfdﬁsgemer PFdr@ath ¥rdey er
Princi pal orders. For exanple there are 700 shares to allocate to two
orders thahe @urswrepamcﬁtlynatmartaanmy mininyy of eyeragaiestimates and erder e 400
shares and_the.Pri| e dY d the
sum of therewg%ﬁl%ppanhgﬁan 5 %ﬁéngg'egfalltogﬁ?oné? ?eélymagq%érq%‘@éé %?égcl%lc ig‘lgf"ji’ges t he

excess al | sfaahewaverdgeibased oﬁ@ﬂnﬁmn?tsﬁmﬁ cab@illocated s kérainiigj edigible Thi s
excess quantity can remain and be factqred into the total |eaves for the

af fect ed swdensi {ha igmaining quawisy: ta aliogate ds § thesdheialigcaon FRUtEECARFIOR] | ocat i on
from the boot

functionality ﬁm%tﬁgﬁg m%&?éﬁ%ﬁﬁsﬁ%aﬁé%h%i%glqﬁg{allt{)qg%{seﬂgonKect ion to
t he ser verordéx@ regdiliet privnity bber Pajmpipataddersn Foe ammpib,eilf theké hrer®@Orshaestd a
critical iogerror occurtg O%ffllnr}e node ca | emented in all | ayers of
an online ‘3 e 1o Bpe PrgEs gat di B LCAPREILY iEAFT Bt KEETHGe Ucan be
responsi blgla;egrmg%eqqqﬂcggb]@rdeggboof heartbeats and notifying the Data
Manager. The Data Mana can di sconnect the Conmmunicati on Manager and

notify the UserTlhm)epﬁmuequaha'ty @n@ﬂcscdfthnmmoﬁﬁleanmairmg(qumrici olothe and
nmessagi ng ‘ﬂ ung(geal I IglE The ,User | nterf.ace c aI s not i t he broker
and take tf#! §Sar1§‘ F??ﬁ%ﬂ’tec?xﬁ‘?s§ ?“é"“PB&Pﬁ‘P f)IBF fialt e, For

exanpl e,  &lieeaidn stject aMhistxbetd Quakitipbhn f&x&&ﬁﬁcﬁbé‘fé&tdﬁé@i&ﬁo a6l leadior i Ng
user input such as  stylus tag : 13 SUBSTI TUTE SHEET (RULE 26) WO 01/ 26000

.. PCT/ usofpr tezsctedsegnity gxsputionds gawguid with thg ainal @lacatiendronoy der s
di al og, su&g basen an

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.
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Execution Entry page will remain enabled even if the Orders systemis. -
unavai | b 1260668 a broker or ot her user enters and. sendsPE@IVUSK2E35 on whil e
the Orders systemis down, the execution can be persisted to the Execution
Hi st ory dat abalsonzrshtodimets e Serzicbutton dmilndeddn ae Oirdete dialdga sudhtesyonranst
reconcile wth the booth., Ggi | ure over%/lgFagﬂi)e I npl enment edl Login time
for a hanE¥rePHoR EREY PrEfg™illistnainenpbled eygn if THHIEHIMPAIAR ) ogi n- Repl y
message | %@ g broeY 6f othbiAisdSentis GHE Sinds Wik EbufiBh WhR th/ORRN kit ishe

Recovery- ers and Recovery-Executions elenents. The Recovery-Orders

el ement cdowmithsex@cution Radegstsisted oahe Exéantion Histofy databaseandiethe useat ar e

currently assigned ta r, L oggi.ng in. These ,orders can be used to
popul at e SIS V%W&BE&.’%%itgeyc’gﬁﬂﬁgco&g%‘fY)’Rﬁi%ﬁ:lfor?g"case where a broker |ogs
in after a faplith&RaVeR G impléiidniedidt € ofin tirhe f6ri HAREKEIE Qomptfirer ;

assum ng that there have been no changes to orders in the online
nmanagenendevisestidrt 16i foeontioaal part eff el ogindReplimapspgr is aServerdWis | be abl e

di splay essentially t el ' 3 I .occurred. A
Recovery- Eh 1 oﬁgg%aglagg% %ﬂs&éﬁ?{g%&éﬂgﬁ @f@g%& %?coggé)cﬁ%ﬁ%g}@%t hat have
been ent egledentd! Thé Recovshyi-OedoidelapeitsvntainsSORRT-Reqidsembssagey forlall bfig t he

day. The Data Manager can use this data to update and/or reconstruct the

Execut i onthejordesy that aig cumensly asyigaedigr ausehlogging 18.a Aheseordars canbe wsed Qi i ons
and bring ' ¥ ' | | what is
curr ont | yPIrTa Bafh Mendelf TEXRERbE QLA U e RBRANOLE 10R AL T ot
However i fatliR dndais/ezropdens areatiil assighedao dirh/lon sesunihgthaptheraimave peessent i n
this message will not be renoved. It is considered ap.error if . the status
of such: 2H GRS tp SRASSR b Lo APRESRECR S o At et i MR opul at o

i ts |1 sts) iy JiiEbEAHM GRpRy SéschiifllyIBE SURE HiformAidh Bs WheA B faildYet er _
popul ation is acconplished,” the handheld 114-116 can perform an allocation
esti mati oocchired.any executions that have still not been allocated. In the

event there ar n-recaqnci | ed executions st.ored _on han I uting
devi ce 114- 116",E ﬂ?ﬁeﬂﬂé@ﬁeﬁm{%& mSyet cae © %Eta%?tﬂryfogief‘gcrug{agf ﬁ'@tgr er
centric wsessleRf¥rdddinto the ofiiee mhsagexratdyisem by tie bioket dudingpnthe dap. The dat abase
and refuse further wuse until the database is reconc]él(ed., The handhel d

conput i ngDateWanagericen g thisdats to updagrand/araeconstruct s Exacyio YD of a
br oker af&%b successful |1 ogon and conpare this value to a User ID
associ at e€f WtH an un-reconcil ed database stored in the handhel d device
114-116. |f t hEhd Beta Midabagaaprocesbtheteliecutions amt brimgrhe statesofdhé f erent 14

SUBSTI TUTEExe%EEEr;r Hgsﬁyrl)_' %atzag‘)isevi\ill)li%% /\31810\919& E)scc-:rtlrrlé%%n% Zh%%?ﬁine 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 device 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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fromthe User ID associated with the un-reconcil ed database the current

w |l not Woﬁz'ebdbv"ed access. This wll effectively prevent pexasoirags from
bei ng overwitten. A handhel d conputing device 114-116 can enter various

st at ey libeNGsen P HBdocidEwith e B#reRbsSled 68@bAdk Ghd Eafdat RAlL pyshem Table 1

il lustrates specific exanples of various handheld conputing device 114-116
st at esllawed actesoriBhia will effectiveiibprevens executinneirémdwingiverwaiierassoci ate wit h

t he specif iéhﬁfﬁ%ﬁsﬁéﬁ’i&ﬁéﬁgﬁel nez?g‘g:‘é%ﬂgam%ﬁﬁt%%% si.rates Elzxarrpl es of

pr ogr anmabl ,Hurngrs'?%l? ge function,

and  a g WHiBRaEEsr deitfietttRRingR9éteATBR Uillubkraterkpatifid examprdlel d conputing
device in one enbodi nent of an order centrjc tracking system Programable
act i orvariguskandheld omputing devices  Hi-bl Gstates prg acgionsa pragraamabled)ssri f y

feat ures of NS, I NVENE 100,10 i ' r L Create Conm
vanagdregce (0D Py R SRIe B dhe S 0es a0 ook, Ble 4 081 P WS 115
| ni ti glluseetdirexhmples o€ progrdihrnhbik ifdrtions ichak adaftaMandpee funcesn,.a 1 equi red

dat abases exist. either through sockets or queuing software. Display Login

scr eersierage fuasuon gad 2 aiianages fgnstiop that Ranbeoaiived vithor ppugheles by sendi ng
a capt i uHS 8kvide fif &Qee?ﬁﬂoﬁ Iﬁexﬁ]'}{?aﬁgﬁda cérﬁ?@ﬂé lgg%%,tsgenqessage. Vit for a
| ogon-Teply or & TIneout . Wi cheve comes first. <dear connection status,

( Col | crbgrammiabliy adtiohe asSocidietl iwithaddch staeare disted &v funthier Eemplifyl ogon-reply

received from, djisplay main application Information. Inform User storage
infornfﬁ%tPEFﬁ.Ofgtl%F’é’eﬁ‘_‘é%\-n HHS. 113 to Data Manager. screen Interface about
successful login. Response and profile Information in Session History.

Di spl & . e . _. - ._ _ o -
| ogi n[*™ ik i s sk i e S e e e SH Hs’ii:'r'
Dat a REREE, R e e e I e I G e Al

vi suak; {ProcesS new order request from Store order infewaation, 10g to
Retri er request fromHHS | to identify as Pendi ng{(Comm Manager .
Add t 8 jHsstory and forward it to Data Manager. Odef to internal data
st ructk 'Ft%dla’zjew@e_@mri tPrsgldser CiedsptilgiasComm ¢¥iA1i r ed. | nf or m [9gmect g HiSe13 biopenine 2
about grrst = helPBPter M9 BQuest . Updafe display to shiifist s brdinVidi:

t he ckl In order Mark stored order information as Retr |ceuweiror der - reply
nessa leapqomjestion jtagis, Ac C olteae tsenPafilher  t hganditiglia temese Arepjouso [Ratrrgamgpiireceived trom
B e N S S R
or der Jl ! Send order-reply (rejected insls?ﬁsmmery.order, og to History
Retri er-reply from out bound

Display Login failure dialog  |Retrieve login response from the
|Comm Manager. Inform User
|Interface about the login failure.

N/A Retrieve login response from HHS

113 and return it to Data Manager.

IProcess new order request from |Store order information. log to
{Comm Manager. Add the new  [History

|Order to internal data structures. ;

|Update Securities list as !

|required. Inform User Interface

|about arrival of new order

A Display order with visual cues
H{to identify as Pending

Retrieve order request trom HHS |
and forward it to Data Manager.

= frequest.
Update display to show that  {Convey the change in order :Mark stored order information as jRetrieve order-reply message from
florder is Accepted rather than  istatus to Comm Manager. iaccepied. log to History outbound queue and send to HHS |
S tPending :

#e%IRemove order from Ul

iSend order-reply (rejected)
imessage to Comm manager

‘Remove order. log to History

Retrieve order-reply from outbound
queue and send to HHS 113

Display Execution Entry form.

‘Instruct Ul to display Execution iCreate an Execution record in the :Retrieve order-execute from outbou

;Entry form. providing some

Idefault values depending on the ithe Executions database.

icontext. After User has

icompleted the execution. update :

jintemnal data structure. Perform
iLeaves calculation. Send the
inew execution to Comm
IManager.

‘history database and an entrv in  1queue and send to HHS ]13.
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message to Conm manager queue and send to HHS 113 'R Display Execution

Entry fowmoikesmbruct U

fr om out bou

to display Execution Create an Bxeymsoon7asecord in
Entry form providing sone history

t he Ret r| eve order - execut e

dat abj Disaliy ugimdd informatian. ; | Urgardwenal Dad pag @0 (| Uid@e ofdirlBfodndtign | aul t val ues
depe h the the Execulons database.| context. Afterreuger has
Bl he execution lupdate :inter al_ data structufje Perform |eaves
R isee Qefer OFtls ey nane FPNOtD  QBTATC oteMEhager . BA SUBSTI TUTE
826) WO 01/ 260C0 PCT/"US00/ 27355 Di spl ay upda ed information.
; Iﬂﬁly hs‘tn’g% o leﬁ??}sﬁﬁlnéu% ”qup\;aytask’ kel‘n c 1 fzis'kvrr Ul . Di spl ay
orm NSt r Yksorylidormtagdn d1 SpI am@g FRetriev order data N A
Det ai fIn Display |ist of conpl eted tlasks Instruct Ul to display task
Retri pl eted task NJA history infdrmation informafion Display |ist
of s I Oishis Dist ef b vl T QinghicBiploaiypiaRel 11 gReBice %e@icds infodm@iod (W/AT MALT 0N N A
unal | feeslosecfextensipns | nfigPm#es on Di spl dy | ogoff confirfmation Instruct Ul

to di il oggi ng VA Retjirieve store-prqgfile and | ogoff} dialog off
st at IRl the current qqanpq frnm oyt going queye and profile
i nf or Bl oEn o SR gy U o dovleiogeinge NBer , notify it ﬁ‘g:;jsﬁn@ggﬁf B he
sessi D | ay user inst rmtctnfamﬁuorftocomh{aHe nodi fi cati ons st
net f ure and devi ceManegolns'fyr“}Pteﬂmﬂ'epare for reset, @nd reset |nstruct
Ul 2 ”‘spayuscrlm&mnyfb'rtl aké’niod cﬁwME“uay |Jr —-cat-H CH’ Frstaet—Ul—t+0
di spl JaEibri@dinirddhd d6v0d1 d|regisdp feyandV/|A Message or shpw status
appr g v ssage, pPossSif Eﬂé}v'”l*’mm“isfator enter Olline npde. Table |I The
i by be inpl enent®°H digital dlectronic circultry, or in

J dware, firmmvane, software, orf in conbinationg of them

I Disfitdy @pplication error Instruct Ul to display Record ervor condition locally  |N/A

Emessage or show status appropriate message, possibly

findicator

enter Offline mode.

Table 1

The invention may be implemented in digital electronic circuitry, or in

computer hardware, firmware, software, or in combinations of them. Apparatus of the

invention may be implemented 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 by a programmable processor

executing a program of instructions to perform functions 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.

16
SUBSTITUTE SHEET

(RULE 26)



~invention may be inplenmented in a conputer program product tangibly

enbodi ed wo o0z26000chi ne-r eadabl e st orage device for execut i RGI/BYP0RT3ISS
programuabl e processor; and nethod steps of the invention may be perfornmed
by a progr &0iho8BM8 processor executing a program of instructions to perform
functions of the invention by operating on input data and generating

out put. A nunber of enbodi nents of i tion have been
described. It wll be understood tmgmmgmguﬂﬂéﬂﬂl cations may be nade
wi t hout depgihdiediaimeds:the spirit amd scope wof sthe invention. Al such
nodi fications are deened to be within the scope and spirit of the

i nvention as defined by the appended clains. 16 SUBSTI TUTE SHEET ( RULE 26)

WO 01/ 26000, ,PCT/ 80%2% 55 CLAI MBS 1%111 11 1111 11#1(]#111%1111 What is
claimed is:1x 4 PRFIROG Jor Rroressg an gract for,a secrily, 01 Ine Hopt o1 AR EXChangt i ¢y on
the floor of an @xehaRdEcomprivthg®é breps 6©NPri sing the steps of: representing
a security with a synbol; ‘allocating a set of synmbols to a booth;

al | ocating a setrepfesentingct sscarity vith a&mbploker 1D,  entering an order,
relating to a synhal .. i er; ransmtting the order to a

conput er server:? OSEE]?%ggﬁﬁesﬁ@%%’t lr)%ou h the server to a conputerized
boot h station asgiighahesset\oif bymbdletdoAbér broketIDgh t he order synmbol had been
al l ocated; and routing the order through the server to the floor broker 1D
to which the synésringanedenfdeating toR symbobintea 9BPWsEen al | ocated. 2) The
met hod of cl ai m&mﬁzgﬂkﬁ%‘%ﬂ%ﬁg&wﬂaﬁ; ité?%efv@ﬁ steps of sending a record of
an action relating to tHe order to the server and |logging the records into
a menory at the »atingthe dferfthmugk thecdnet tcd edompRerztdi Hootnsthtion assoqatedi ng

the step of routipng the record . qf the acti hrough the server to the
booth station as¥Bi h@d’%‘lwﬁ‘f’hg‘% Ty BPﬁﬂ#t&?ﬁ’nt QC%?‘E@Pgsynbol “had been
all ocated. 4) T{‘x%ggﬁé 'ﬂ&dora%r tﬁfo%gﬂl’d}e SBRRE & the ook lﬁfb*k‘ér 98 whichflke é&%ﬁd}ﬁgd

and a uni que se synbols 1s allocated to eac i

boot h stati on.
met hod of cl ai m absediated withithe oxlet hasfbesy allodatedal | ocated to a fl oor broker

'D s a unigue spRsetdh of ciifh 1%aRibIRTY SordSiaty HeStpilol @ Pooth.
sending a record of an action relating to the order to the server and logging the
records into a memory at the server.

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

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 to 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 logging the floor broker ID
onto the server through a handheld computing device.

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

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

device and the server suffices as a heartbeat.
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6) The nethod of claim1 additu UJ"(" :”ﬂlhg | oggi ng the floor broker
D ontgddpesRr ver through a L Jhg devi ce.PClUSHNRTASEt hod of
claim6 additionally conprising sending a heartbeat signal fromthe
handhel d gjevi g rethdd 6F chinVEsddidnaily cémprisiag tirrstépfdogginga fleos rdker 8) The
met hod of “claim 7 wherein any communi cati on between the handheld device
and the ser veroffof the seryeris respanserte thaxserver pot megiving apredetgymined RULE 26)
LY 111111 %H 11 PCT/ USO0I 27355 WD 01/26000 L Ms 9). A
met hod of cl ai%ﬁééf‘ |0%%1th y conprising the step of logging a floor
broker ofg) ofTHehfethed vftlainn9 wéereimthe praletdmmiredmuerbenof heagbedtyisng a
predeterm ned nunber of heartbeats. 10) The nethod of claim9 wherein the
pr edet er m ned W@nber of heartbeats is two. 11) The method of claim1
wher ein gnyor bP@Rin® D WHRRPhn Sidef& 5 SRk oftYockMRsdreat ed
synbol . ilg)) Tﬁg{errrgt o'liizlbo§1 1(r:l?ai m ﬁ additional ly conprising cal culating an
aggregat e nurbyahe odlatsthsymbolof stock for standing orders relating to a

ticul | . 13) The nethod | ai m12 addjt.ional i Si
Cal cul at | 1Y A HegBrbEAPEC AL rarordiy Fomolbng BERIetb S pAateFAE” or cor <
relating to a patdel epkipkesIrafdek o \amding drlérs eEldiStormRirtialarishindehol d pri ce.

14) The nmethod of claim 13 wherein the orders conprise buy orders. 15) The
net hod of13)| ai TheirBethbé pEilaim h2 additienally comprising celeplating gapgeregas A

conput eri zed syst.em f.qr. _pr Ssizn . Of [ ' ge, the
syst em conpri s‘%{’ﬂbl’.eré@}ﬁ‘r%ﬁ?% (’lcgfg?fg%%gfr% Oggérfqiréc}%; é%’%n%ﬁ%%&%nputi ng
devi ce; a conpyheéindké ¥idersimetk a@irdsheld pgioelhel d conputing device and the

conput eri zed booth station; and software operative with the conputer server
for: routiddg abheonetbpd phelaim b3 wherginthe 9EderhcmBRIETRY SEEE -di ng to a security

synbol assQci ' : ; I ' eQelBfder® @ particul ar
handhel d mﬁ%&%@@?i@%%ﬁ%ﬁﬁ?ﬂfg%%%%ﬂ ty symbol associated with
t he order16)17)A thmputeriped sysierefdr pyosessingdn arter imalttadangkxchanggl thg conpri si ng

a conputerized . .
system comprising:

a computerized booth station;
a handheld computing device;
a computer server linking the handheld computing device and the
computerized booth station; and
software operative with the computer server for:
routing an order to a particular booth station according to a security
symbol associated with the order; and
routing an order to a particular handheld computing device according
to the security symbol associated with the order.

17)  The computerized system of claim 16 additionally comprising a computerized
order management system linked to the computer server.

18)  The computerized system of claim 16 additionally comprising a computerized
recording station linked to the computer server.

19) 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;
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order managenent systemlinked to the conputer server. 18}, The conputerized
syst em oWQL64016 addi ti onal |y conprising a conput eri zed PCTRISOYVER

station linked to the conputer server. 19) A conputer readable nedium

havi ng conput eralbﬁé@@tsﬁbq’%ymmr?ebwﬂde stored thereon, the software code

causi ng a conputer : r curity with a synbol; 18
SUBSTI TUTE SHE °{°ﬁ%&%§%@°&%%®g%@f ﬁ300/27355 all ocate a set of
symbol s to a boaidr;anadriere rlating 6 atsymibok ytbalcompatesy f | oor broker 1D; enter

an order, relating to ,a synbol, into a conputer; -transmt the order to a
conput er ser ver TansEYL tBe OFST & Y EPMPWMEDLIFEYEN he server to a conputerized booth

station associ 1 j . I , en
al | ocat ed,; andaltrog%tﬂelw? erg{r}glé@p?h?%ggg%%%% elr&\g;lezrg&'ﬁgg&%ﬁ}e%i{‘as (?(S)%&;agrtgﬁer IDto
whi ch t he synbowith destooittatoewhich ithe drdersytsho] habbdenatloedtédyaatied. 20) The
conput er readabl e di u f C.aim 19 wherein the sqftware cqde
additionally cal®¥ ﬁoﬁﬁ%g?@@ﬁﬁWﬁWdLﬁg9?rc@°Wﬁ W@W&ﬁéyﬂb%r br oker
IDis logged to calculate an allocation of shares of a security traded
fol l owing the egecddevdth the order basfegen allogatadiai1 (11111 10 rr LTI 11 11T
Ms 19 SUBSTI TUTE SHEET (RULE 26)

20)  The computer readable medium of Claim 19 wherein the software code

additionally causes a handheld computing device onto which the floor broker
ID is logged to calculate an allocation of shares of a security traded following

the execution of an order.,

AR A
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