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10 brokers. A specialist calls out the best bid and ask prices received
fromthe various brokers, ensures that trades are posted, facilitate

trades, anwoattesos 0 ensure liquidity. A floor brokéer roggsh@aRgChange
floor and acts as an agent to transact orders on behalf of investors

(buyers a#éﬂ}kﬁﬁﬁp A typical transaction originates when an order is

pl aced w =trne-floor 15 trading desk to buy or sell a particular
security. The tradi desk then. conveys the order_to. ,an exchange cl erk who
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execut P on CONgregate anaRsXrhange,flonrand announcetheir resprstive bid prisesdetferde bpy andat are
physically delivered to floor brokers by pages or runners. A floor broker
execut es ask pricgeprice accepiablp to sellb cA trede ingany partigplansegirity will ogsup atno morel
subsequently returns the notated slip of paper to the clerk via a runner.

| n addi t i thanithe highestprite sdbuyerds willing toipay end asme lesathandiplewest pritd osellerisr om t he
fl oor of 25 the exchange. In response to a "look" request, a broker notes

hi s or hemwiliibgeraca¢ntons with 2 WO 01/ 26003 PCT/ USOQ 27414 respect to what
I's happening in the market for a particular security. The "Il ook"

i nformati on not ed Amohgihe plagéss on tiw\flood bfantkxohange ag specidliseandafldor cul ar
broker and what he has obsérved. For exanple, "look" information may
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to an order "10 nanagenhent system for exchange |isted securities. The order
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15 trading desk to buy or sell a particular security. The trading desk then conveys the order to
an exchange clerk who notés 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 special conditions
associated with the order, and the time that the order is placed. Clerks operate from various
booths maintained on or near the trading floor by the trading and brokerage establishments.
20 After approp_riaté processing, the clerk delivers the order to a floor broker for
execution. Traditionally, orders are transcribed onto order slips that are physically delivered
to floor brokers by pages or runners. A floor broker executes an order, notes the executed
order on a slip of paper, and subsequently returns the notated slip of paper to the clerk viaa

runner. In addition to buy and sell orders, investors may request a “look™ from the floor of

25 the exchange. In response to a “look” request, a broker notes his or her observations with



security. An order ticket is then automatically printed in the appropriate
booth. After the order prints, a clerk takes the ticket and prepares it
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bought @&an be¢neredby &tradst 120 ateadistedidesk. sTherpsday isthempautedyio g oxsletler s. Contra
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comuni cation. This information is generally penned by the broker or by a
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15  must return to the booth to get the machine-printed ticket and may briefly discusses any

special handling instructions with the cletk. Alternately the broker may telephone the booth
to get necessary information and write it on a piece of paper. A broker must also update
running totals representing how many shares of a particular security to buy or sell,
incorporating both pending and new orders. After the broker executes a trade for all or part
20 of the various orders, the broker must convey some or all of the details of the trade to the
booth. The broker can 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. Thus, as will be appreciated, a floor broker must often
interrupt their trading by returning to the booth or telephoning the clerk. This introduces

25 inefficiencies into the trading system and can also result in situations where a broker may be



t he exchange's order reconciliation system (OCS). 15 It would be useful to
have a system capabl e of achieving greater order processing efficiency.

O ders neegolg@nés routed nore quickly to brokers operati Qgaedsdgs ! oor of
t he exchange, thereby leading to nore tinmely custoner service. In addition
it would Ha e . Bwval ' ' Lqital ly at
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of synbols are allocated for particular securities and various nenbers of
t hat det dThetypists eytee thetinfommatipadntb iadtimiteadingsysterd. Génecallypthe kaxntra ihfoanatién or der
Is entered into a conputer and associated with a specified security synbol.
The or der shoauld becghseted Wwithiin an hourefepaitrade tosk plave. The eypistsifile thepapaut ed t hr ough
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whi ch t he cértélfing Seriefial AWt infobmaridnO Thisgdperlifkept 6 hardifor dehéraldagier i s
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the exchange's order reconciliation system (OCS).

15 It would be useful to have a system capable of achieving greater order
processing efficiency. Orders need to be routed more quickly to brokers operating on the
floor of the exchange, thereby leading to more timely customer service. In addition it would
be useful to capture some of the order information digitally at the point of sale, whereby
costly transcription errors can be reduced.

20 It would be of further use if the order and look information could be directly
communicated to the floor brokers by means of a wireless handheld communication device,
thus eliminating the need for brokers and/or runners to continually interrupt trading to visit or
call booth clerks. In such a wireless system, it would be particularly advantageous if a
customized communication protocol were used to communication with the handheld device,

25  which protocol supported all required data communication types in a format which both



order has been allocated. In addition, a record of an action relating to
the order can be sent to the server and |logged into a nenory at the
server. Weormosr d can al so be routed through the serverpdifuseg@sidre booth
station associated with the booth to which the order synbol had been

-al l ocate Rear ; | I ok b7 ] Lagse set of
synbol s glmlpgggc% g%luéa %a%d;i(’:gﬁaébs%ggﬁm@ at |eglnlﬁe#%?gg éﬁg%ﬂe@%ﬁgé@%ﬁ ocated to a
fl oor brmé?s%%ih bhrtivdgdini que subset of the set of synbols associated with a
Jboot h. Accordinhg to anot her aspect of the invention, a heartbeat signal
fromthe 25 handhel d device to the server within a predetermned tine
period. In one enbodinment, any 5 WD 01/26003 PCT/ US0Q0/ 27414 conmuni cati on

bet ween mmw the server suffices as a heartbeat. A floor
br oker c ed off of the server in the event the
server does not regeiye a predeteyrm ned nynher, of heartheats. Fqr exanple,
t he pEedeterm’ nedeﬁlﬁ%&’em‘ivﬁ?g erdeliciensiesn thecanyrationg) magual radingt her
aspect, an order jis fqr shares of a security stock described by a synbol
and the & ﬁf%aéﬂﬁaﬁeétbaéh%wessabqré@meemm%qd a9l s¥siemn der tepcking erderst or
standing_orders relating to a particular synmbol. Additionally, the system
can cal cimplemenied enygyireding Boosfexchangay The systeyis canfiguredteautomativally koitel pri ce.
The orders can include buy orders or sell orders. This invention can al so

i ncl ude ardezsiioan eppropsiateshostheandfadloop brokers viarmgwizeless hamtheldididvice, acdrdingdi ng
exchange. The system can include a conputerized booth station and a

handhel dto asymbol assoriatedwith theipaitiedlabyecaritydeingttededier ver . Sof t war e operati ve
with the conputer server can route an order to a particular booth station
acconding to a seduroné yspeytrdfce ineention,alsetofWybols altcallot4led for partioslak tion it
can route the order to a particular handhel d conputing device according to
t he secusdctitics\and ohricus dsmbetsast thidt 51 atd W3siBREIAD a spetified bobitks landNEd HeékeRS PECT |
the conputerized systemcan be linked to a conputerized order nanagemnent

syst em aImk. uCerdeiit entere@ thtb 8 eShutehndlasdokiafbd wiled 4 Hﬁe&%@' syfbbO"
protocols can be used to communicate with the handhel d deviceS. Preferably,
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computerized booth station associated with the booth to which the order symbol had been
15 allocated. In addition, the order is routed through the server to a handheld-device logged into
the system and registered with the floor broker ID to which the symbol associated with the
order has been allocated.
In addition, a record of an action relating to the order can be sent to the server
and Jogged into a memory at the server. The record can also be routed through the server to
20  the booth station associated with the booth to which the order symbol had been allocated.
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.
According to another aspect of the invention, a heartbeat signal from the

25  handheld device to the server within a predetermined time period. In one embodiment, any



ext ensi bl e mar kup | anguage based protocol which has been designed to allow
easy formatting 20 processing of the various nessage and data types which

are passegolpaéps fromthe floor brokers. The syntax forpcriRed®eafagi ng
protocol 1s 1nplemented as an XM. docunent type definition which is can be
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set of securities for which the broker has outstanding orders, and
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and other features of the present invention will be nore readily . apparent
fr om t he symbolend thy sustemcalewlatgsanagepreats rumber of shaEsiefstesk fon SF%Q{DBQECP%?

enbodi nrents of the invention in which: 10 FIG | is an illustration of the
hi gh- | ev e¢latingahia peticuleesynfbob nadditienally rthasystsm can calguldieran @ggregateof r acki ng
system FIG 2 is a flowdiagramillustrating order processing steps; FIG
3 is a fipending argerathadineet athmshiobdprices \Ihe rdersi can inichude puy oxders;or s¢i] arders.
illustrates a flow of an allocation of traded shares; 15 FIG 5 is an

al ternative represEhis iventionahn hlse irehudb b cemputerized fsysiem forgpeocessingt anj oxder

tracki ng systemaccording to the invention; FIG 6 is a diagram
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FI GS.  7- 20mphitfhgRledieP ligkdd by daa?m} Sdred. BBfwaEeperhtivewith thd canpaerdervgr t 0 a
20 preferred nmessagi ng protocol.

can route an order to a particular booth station according to a security 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.

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

Various communication protocols ca;l be used to communicate with the
handheld devices. Preferably, messages are encapsulated in accordance with a specialized
extensible markup language based protocol which has been designed to allow easy formatting

20 processing of the various message and data types which are passed to and from the floor
brokers. The syntax for the messaging protocol is implemented as an XML document type
definition which is can be maintained on one or both of the handheld devices and the server.
The protocol includes op-codes to support both look and order processing functionality. In
addition, specialized functionality not easily achieved using conventional techniques is also

25 supported. Such functionality includes easily communicating to a broker the last sale price of



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS: Turning to Fig. 1, there
is shown illustration of the high-level architecture of one enbodi nent of
a networ kg gipsgdst er system 100 for tracking an order exegghfoPaan 25
exchange floor. A trader 120 can initiate an order to be executed on the
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into an orft¥ e managenent system 130 can
t it th d dhel.d. S HH 113 { .
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an approprj ate ngdheld. conput i evice, (HHD) 114-116. 5 The or.de
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Handhel d Server 113 and handhel d conputing devices 114-116. The system can
al so i ncl uefsbeeompleedi zed booth stations 161-163, conputerized trader
stations 166, conputerized recording stations 150, conputerized custoner
statiorls 140 and a conputerized online nmanagenent system 130. Each of the
conput eri zed devices 114-116 130 140 150 10 161-166 can include a

pr ocessor , BREBRDESCRIFTION O RHE HIGURES: such as a keyboard and/or nouse,
and a user output device, such as a video display and/or printer. The
conput eri zed devi cedht fetedoinig drifibthet@eatir®s dfilie frégnt mversivmwillibe anaze readilh each
ot her to exchange data. Interactions with the Handhel d server 150 and the
online negpaRAEHEm Hesbiowihgdetaikal desaription and diatvirga oflillvstsative sinbodimentsiof t y i n
the network 100. 15 However, the HHS 113 and the online managenent system
130 may i ngkidentionihmdicd: | ' . processi ng and dat abase sub-systens, such as
cooperative or redundant processing and/ or database servers 164-165, that

can bejgeogr aphi cal IjGdi SR8 IhatatidH SUBORIgh-ldvePartiftetRidof bR embédiea@df afier ver

164- 165 may be a proxy server or a caching server. The HHS 113 may al so

i ncl ude oNg4ef celBic Graidh: 145 storing order related. information.

Appropri ate acrévvgre 20§§% software which can be used with suitable

nodi fications as ap jat Wagel B : 4 s of this network
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as described herein wl e art. Referring

now to Fig. 2, a traqers isquRhPBRgral ordHaGiodEl A0BoklbnBiGESS O the

FIG. 4 illustrates a flow of an allocation of traded shares;

15 FIG. § is an alternative representation of the architecture of an order centric
tracking system according to the invention;
FIG. 6 is a diagram illustrating messaging flow between a handheld device, a
server, and other elements of a trading network for sample look and order requests; and
FIGS. 7-20 are example trading-related messages formatted according to a

20  preferred messaging protocol.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS:
Turning to Fig. 1, there is shown illustration of the high-level architecture of
one embodiment of a networked computer system 100 for tracking an order executed on an

25  exchange floor. A trader 120 can initiate an order to be executed on the floor of an exchange.



Order Managenent System 130 initiates a trade by entering an order 210 into
a network access device such as, for exanple, a conputer. The O der
Managenmegi m 130 25 processes the order by |oggin r as
appropriateﬁ%n associating it with a broker ID 8 WO %ﬁ@%@@%ﬂﬁ
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Brokérs can ent er Thxerden Geptiic tading systeny 19bincludes ssnetworkiconmkcting the t he handhel d
conputing device 114-116. The information relating to the orders is
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cl i cki n@an Bigs inoludc cashterized boath Stationst161 163, oftPuictits teidepstaionsl168) t he
screen of the handhel d conputing device 114-116, to record the synbol,
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forwarded aut omati ca or on request, fromthe handhel d device to the

tradigng 16586 ?a[ﬂtiﬂ%{x@%(@gcésé&%ﬁﬁ& Sr)]gﬂs%lrr] ingﬁﬁ%?bic@,%u@l??st J‘keﬁfb&{rﬁ Sn/GANn_perform

al l ocations o ut1ons us ne managenent system The

handhel ] ' : - . ' d | b d h
nandh! R e SR oD RO AR MBpARLEC | c2ves based on he
1)

pi st at a recor on 150 can enter witten
20 of user interface f uﬁl%gig ésdlu(?feﬁ’gcigg kgﬁ%iﬁgq?' ﬁzé‘.’ ﬁ%ﬁgﬁl‘%@%&g@":?é%rggtegt : (r)1n
P B s Y P o it The el st P g e
SO e BT 5t SRR S S0l o P Ul

15  However, the HHS 113 and the online management system 130 may include multiple

i nformati on usin

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. Appropriate hardware
20  and software which can be used with suitable modifications as appropriate to implement
various aspects of this network as described herein will be known to those of skill in the art.
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

25  processes the order by logging the order as appropriate and associating it with a broker ID
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conput i ngordputingalevitd 414156, Thelinfotmationl relgtingto thxcordersis tomemitteti o an erlimeor der
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of” time can also be captured on a handheld computing device 114-116. Such information
15  can then be forwarded automatically, or on request, from the handheld device to the trading
system. Trading firm personnel, such as booth clerks, can perform allocations of the
executions using an online management system. The handheld computing device 114-116
can receive updated leaves based on the clerk’s allocation. A typist at a recording station 150
can enter written information using the broker’s digital records. A preferred implementation
20 of user interface for a such a handheld trading device is disclosed in co-pending U.S. Patent
Application Serial No. 09/413,150, entitled “HANDHELD TRADING SYSTEM
INTERFACE?”, filed on October 6, 2000, the entire contents of which is expressly
incorporated by reference.
In a particular embodiment, the handheld computing device 114-116 used on

25  an exchange floor is capable of TCP/IP communication over a wireless network 119. The
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in failure 15 recovery situations. To increase security, the order centric
system can encryp® FRLEEERe tades anpgsardapcewith owsidingprdera thatkavgng t he
HHS 113. The Handhel d Server 113 is configured to communication between

exi st i ndeen wransmifgedstp the hapdheldgomputing deviesi laé-léﬁc Kheerdercentrisrpystemdeense
handhel d conputi ng devices 20 114-116. Each handhel d 114-116 can establish
a conmura tyeker ewareef howmany skaresHig bay andxselliof a particulat ssswrity endwetrvidiat priieg HHS 113
will participate in order processing systens on behalf of the handheld
conpldt i revettcare aeeeptalild.- Thechandhd®l davicecldd-146san bensaed &i assistogbmker s thistasks t at e
for the handheld conputing devices 114-116. HHS 113 can act as a

pass- t hriyugdintainéef discbHentpandinganders andagpaipatingtthd leees ofilike ardemsgTheé rmi s Or der

Managenment Architecture and the 25 handhel d nessagi ng protocol, one form

of whi Chhahdheltl deite 3£cbniiBurdé topemit @ebibket lo MO bketalits on@Ehé 86600124414  An
order centric systemcan allow an order to be entered into a conputerized

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.

15 Information including contra information, time of day, special instructions, and almost any
other information relating to an order can also be recorded via the handheld computing device
114-116.

A history log can be provided within the order centric system 100 in which
significant events that occur relating to an order can be recorded. The history log can be

20 stored in an electronic storage medium such as a magnetic disc drive or a compact disc (CD).
The log can provide a means whereby a broker can review information during the trading
day. Tasks can be presented to a user in a manner that will give the user a quick view of what
actions have been performed relating to an order or a group of orders. Tasks tracked by the
order centric system can be displayed in chronological order, or according to filtering and

25  sorting functionality.
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order managenent system Typically, an order is entered by a trader on the
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or sent asomputingidedce hifgd6. Dakecia preiferably phrged fromghe hanidheld computingdevisent ent
of the recording, a "send" option can be selected to transfer the

recor di ngl141 t6a tisedregimning A€ eachdiengradingatag oe mordiregmentiyadfs required besedonon, t he
20 handhel d unit 114-116 is programred to generate an estimated all ocation
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reflect allocation. The execution is transmtted into the online
managenendiséussdddimore ddtdl belowypi cally | ocated in the booth, can access a

di splay of an execution that has been transmitted to the online nmanagenent

system The clerk caRdMabd f/tHe Séhetad history,dl st RAbAs Edh B 1Raihfaé@On the
securities if appropriate. The inmage of the contra breakdowns wll 12 WO
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performed by the clerk are in turn transmtted to the HHS 113 and | ogged.
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15  recovery situations.

Dea

To increase security, the order centric system can encrypt the message stream betweena
andheld 114-116 and the HHS 113.
The Handheld Server 113 is configured to communication between existing

trading firm systems 130, trading exchange systems and the handheld computing devices

20 114-116. 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 the

25  handheld messaging protocol, one form of which is discussed in detail below.
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broker via the handheld 114-116 conputing device 114-116. The handhel d
device 114-116 receives the updated | eaves according to the clerk's

al | ocat i @4y o3Bébos he effects of the allocation 5 are di spcEy&donafy addition,
the allocated execution is also transmtted to the typists wth any inked
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digitally 15 accept all execution information at the point, of sale,
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deposit of orders with the specialist, and receipt of analytics, such as
mar ket ¢Ebadiment: piclerk erdrader iaRiates aputing Rétheiorden fathe prpmoniats brpkero
acconplishing an educated trade, on a broker's handhel d device. In

addi ti on the ordeln apamicular implementaticn thewpder serdrc system pages the doontupkery
network system such as a network systeminstalled in an 20 exchange for
comuni Galvantagepuslymb gapentickétmeédsdo be géneratede Xithk hruker, upon bangpaged saon i n t he
order centric systemcan include any actions entered by a broker after

t heyiohavetrieveghie flew ordeporshis handiield il -4 ¢6.hEmee tebikr devepts ¢helokder) the ordénisexecut i on
hi story database can be utilized to record order requests, executions, and
ot her deatiédd t6 the lisbbfuctivé ordeérs Afelnlific mAgkgBmeMI$stem display apdatesdnddhownt , a

hi story can be cl eared whenever a 25 new |l ogin session is initiated or nore

f r equentha tRdesigRAarbroig Bes adeptddtht oklef RAM 13 WO 01/ 26003 PCT/ USOQ 27414
An execution history database can be used in recovery situations (such as

when a sessi on WaShebrokerEah xechte aad@for dll of farf AR GritrONYESithirpes ent er ed
on the handheld 114-116 with those received by the online managenent

System {fdoE eribirsief arXecdrll the sPABANSHE gﬁéé&‘aﬁ&@uanﬁt} Bychiekin BFothé@widae Stored

In this execution history database. r
15  operating programmable user interface devices on the screen of the handheld. The broker can

also record the contra breakdowns with a freehand image or “digital ink™. The image
recorded in digital ink can be processed for character recognition or sent as a simple image.
When the broker is satisfied with the content of the recording, a “send” option can be selected
to transfer the recording to the server. According to one embodiment of the invention, the

20 handheld unit 114-116 is programmed to generate an estimated allocation of the shares of the
security traded and update the order leaves to reflect allocation. The execution is transmitted
into the online management system.

A 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

25  allocation with the traded securities if appropriate. The image of the contra breakdowns will
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5 exanpl e, informati on about an execution that can be stored in the

dat abase can include: HHD Execution ID - an Execution identifier created
by the Hwkdelwedddg t he creation of execution, Online MycTnSs®@zdts on | D -
identifier assigned by the online managenent system Security Ticker

Synbol  Si 4g, peHaiiuid 1 thEEIEKEANIdalBRS SRR A by Xhe Clesk ArB G i RahsHMERIND thesent,

confirnmed, allocated, failed. 10 The database entry can remain valid until
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a'session'. A session uniquely identifies a handheld 114-116 and nessages

that 20 thebreakdawnssamalse be grchived. | Anghives ¢anheipecamplished; for examplesiadBonse or

nmessage originating fromthe handheld 114-116 (except the initial

| 0gi n- r eqelesttonipstaragpemedipmarsuch as 4 disqdiive asiCD. sinpe epbpdiment thedtading fm| |

i nclude the session identifier so that the server can correctly process the
message i cdnoutilimé aroappliSition|that permits/bulkbspliayad/oa printingef the inked-bigakdosmwi | |

al so contain the session identifier. Both HHS 113 and HHD can conpare the
sessi o0 i theages.fier, along wth 14 WO 01/ 26003 PCTI USOQ 27414 ot her
tracking information in the header of all nessages, to their internal

val ues to hel p detlaioht anbodimeitethe oftes cénbrivtratlinpOsyeten cafi talso ivichudle aappl i cati on
error. Referring nowto Fig. 3, the systemcan utilize a transmtted

Hear t beat failoPdpadtetire ! th tHe bRntbMNEprirtharg nétwoklefiilufes the hehdheR devick 114816 ve.
Upon login, the systemcan initiate 5 a heartbeat 310 between a handhel d

conputin gcmﬁ.gt tb kbnretbro WackdpasetelS1 311 In addibbns, dhd orderl deftrid Alaliing sydét@gement

wi |l send heartbeat information packet to the HHS 113 during idle periods.

The HHS 1160 &R indRf, in\aribhyd Enboddentd hddifioral feahER shbfAlthSdvttity I Gighsy e can

al so
15  accept all execution information at the point of sale, enhanced messaging between brokers,

traders, and clerks, electronic deposit of orders with the specialist, and receipt of analytics,
such as market data, statistics, trends or other information useful to accomplishing an
educated trade, on a broker’s handheld device. In addition the order centric system can
operated over an intermediary network system, such as a network system installed in an

20  exchange for communication to and from the floor of an exchange.

A login session in the order centric system can include any actions entered by

a broker after they have logged in to a computerized handheld device 114-116. An execution
history database can be utilized to record order requests, executions, and other detailed
information about a login session. In one embodiment, a history can be cleared whenever a

25 new login session is initiated or more frequently as needed based on available RAM.
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interpret the receipt of the heartbeat or any other nessage as an
I ndication that the HHD session is still active. A test can be perforned

at the cowplogkéees of a maxi num heartbeat 10 interval. Th’?‘ﬁ?ﬂ'} an test
to a heartbeat received within the predetermined tinme 312. e HD wi | |

| ikewi se interpret Ahexdca6ei Biod daiaBiseeah ¥ehsel GifcbORPY sifiricHiYsith §§r nessage
as an indication that the session is still alive 313. A successf ul

hear t beat whaila ba6ibn WA abioRRABSteltffited) tO rdchidile 3k&uBoliealchdA meMhahag N t he

time interval |logging. In one enbodinent, if a nessage Is not recelved

f
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assune 15 that the session has termnate notify the user of the

L a1 el 8k R B B,

executions stored in't ory ta Thread
can j t ..t h rm nate.event, or far the |t to
Crneout . mAe roIOR sl K Blordoingt b Hor%0 fY B il pen it R
Si gnal i ngpof th endDat a .event..di ndi cat es .t there is data to send. If
the wait F %'6‘1’}’1611)36 ggecu%" ﬁ&?‘ﬁ"ﬁ&fe?“aé E%H@%D {iRg.the 52 {e¥ecufipn, 5 gn
I ndicatio hat no traffic_has heen sent to the server. Therefore the
t hread w apltuéegﬂgmh Et%@?ﬂl‘f’ﬁg%t' ‘feﬁngﬂé‘ﬂm@V thepnling Brapagament, fystem; $REVERS| gn
of connectjgn mai nL nance. I n_one_enbodi ment, a Receive Data Thread serves
to bl ock SkgSymbalSfde, QuaatitysPriqecTimestampand Statysdngledingpasentasepbad ti neout
that is set to be equal to twice, or other multiple 25 of, the heartbeat
i nt er val . copfirmed; glacated, faled.f ai s with a tineout error, wherein no messages
15 WO 01/ 26003 PCT/ US00/ 27414 have been received fromthe server within
the r#yuired i nt er Ve database enfryicapréroain valishuntih & is mamuby rainaved by 18 user t he
server is assuned to be down. The thread can then call a routine, such as
d oseSoc kerntuntibthe harndheldJd 4- 116 rdceilves allotationadtador the execatidnu e oneGanbadithent i on
failures can result from socket term nation, network failure, severe
net wor k | the execytionchisterysiatabase ipimpleniremtedveithdn a Wihdevest CH databasods opposedie event
t hat communi cations are term nated, the User Interface can notify the
br oker ofbeirtgrstoréduinl violatile apipticatian diealoty thipérmiit thealata toekist aarsapplicaionc at t enpt
to re-establish conmunications with the server. In addition the broker can
manual | y séisiomst It dnetHenardbalident,thd ednténts of the databiase 4ro délere®tie Fadtitinde that
conmmuni cations with the server.

15 the handheld 114-116 application is launched each day. In another embodiment, the digital

ink image can be discarded to conserve memory after the handheld 114-116 receives a
message indicating that the execution has been allocated.
The online management system can communicate with the server in the

context of a ‘session’. A session uniquely identifies a handheld 114-116 and messages that
20  have been sent to a particular handheld 114-116. Any response or message originating from

the handheld 114-116 (except the initial login-request message, when the identifier is not yet

available) will include the session identifier so that the server can correctly process the

message information. Similarly, all messages arriving from HHS 113 will also contain the

session identifier. Both HHS 113 and HHD can compare the session identifier, along with
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10 In addition, a user can be allowed to operate in an "offline node" which
supports limted application functionality. This node can be enabl ed, for
exanpl e wodoumbdsow a broker to continue working shoul d rcIfusebeaess occur at a
critical nmonment, such as while executing orders-in the crowd. In offline
_node, t luthedradiaitig infdrinatied inhke kdatier df all wesshges, to e internal vabies talielpressages or
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handhel dlefedfliné 16here Mad béch asbbminickfiensiragfiRbdonlérfor116 essentially functions
as a-recording device for executions. These executions can be maintai ned

in the Execution liiefemﬁg}:nod% 13 the\Wpite chil il A ranSiHited SlegAbaadl | y need to
reconcile with the clerk. e.g., in a manual process. If the HHS 113 detects

a CoMMUIt&Rhdifh %o AdkéridieSe a blirr&R Sessidh NI deald. yuﬁo?né%iﬁ, thE e é8finfilaat woul d
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25 that .was accepted the HHD nay return to the pendi ng st if the

“Or dor AR e BaRlsY heesaba Y g PerPesm AP Bt MR Bur | ng t he
communi cation failure. Orders that had been sent back to the bqgoth during
the comfEiviends sghactive Ajest cande neeformgd atthg ¢pm wosam@qmﬁear@ﬁ%}ker- s HHD
fromthe online managenent system An exchange wireless infrastructure can
be cWhf iipgral The systemicar testie 2 heartheatrserivesewviiin ks predetegminsd Hmet31dn Thannot  be
established on a current network, the HHD 5 can pronpt the broker to a

"fai | - oVi2HD will dikewise iti¢rpiet th geceipbofuhe servenjienrthest er apyothgpmessagomsdn. The
broker can assent or decline to performa fail-over. Referring nowto Fig.
4, Al | odadicasionfhat itheesessiom is stilbalive3d3s 4 suceessfsldiegribaatcandpeprthé processdmack t i es of
shares that are traded to the orders that are eligible to participate in a
trade. \thénitigte bhedrtbeatand begin the timeciatetvad togging. Inine embbdimehe ifth messygetis ng
device 114-116, a 10 programin the handhel d can estimate the quantity of
shar es trvateceived withinalx spelcified timedun period; ihegintihematiagemsent4istemwill assufiendhel d

114-116. This allocation will estimte the anount of
15  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 signals that the thread should shut down.
Signaling of the SendData event indicates that there is data to send. If the wait timeout occurs

20  waiting for one of these two events, it is an indication that no traffic has been sent to the

server. Therefore the thread will send a heartbeat to the server in accordance with the design
of connection maintenance.

In one embodiment, a Receive Data Thread serves to block socket reads. The
socket can be configured with a read timeout that is set to be equal to twice, or other multiple

25  of, the heartbeat interval. If a socket read fails with a timeout error, wherein no messages
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shares avail abl e for execution making up the various remnai ning orders.
Along with the estinmation 411, the handhel d device 114-116 transmts the
or der infﬁpr@%’ow 412 to the associated booth station Mgknke@274is cl erk can
performa tinal allocation for an execution in 15 the booth 413. After the

{r ans 1 Bepeet Ee P el Bliud b GENY LAlyal 18 B £ i on can

E E%L??E%ﬁ@%ﬁﬁh‘ﬁ% %ﬁ%ﬁ%‘%ﬁfﬁéﬁéﬂ?‘é?’ U TR Rl U6 B TR, <
, ERERARTRET & the” by °r epl aci ng
et or m nefhehas CiteeyBhr AT R ARBebht B et OBl ARy |\ .

remai ni ng 20 guantities of .the eligible orders. | uch t he excess

al l ocat i oFFSEfEJg?FPiSP‘f}‘e: Frigauen, gty ﬂﬁ%“tf"rg’rfe el P%ia%fﬁfyégfﬁ%iﬁré’pexcess
guantity can remain and be factored into the total |eaves for the affected
securi$y handbeld gpplican % i s unwound with the actual allocation fromthe
booth. One cal cul ation that can be used for_ allocation estjinates fifst

det er mi neln thievent that eommamicatipnsare iexraingted, the 9%4%‘5’2%“&@ Bﬁtétjﬁ'rﬂ?ﬁprélf?° or each
order = qty to allocate / no. of 25 eligible orders. The quantity of
shares al thedailwel The handheldibid-Llérrap make ag futematis aitewpt tojrpestablish 17 \\o

01/ 26003 PCT/ US00/ 27414 100. If the average gty < 100 then average qty =
100. The sgmmenications with thetsayer | Ingiddition the droker canymanyally dirast the handgeldnt ity in
ascendi ng order. For each order the systemcan estimate an allocation =

m ni num of 18V tegeerapt to nexéstabdisi cemmienicaionewih thersgrvguuant ity if the estimated
allocation is |l ess than the average. A recal cul ation of a new average based
on rengi ni ng 5 sharlaaddition,aamsed tamdwtaiidwedtoropamierin ay “efflingirhdds” whithr s. 1 f a
remai ning quantity to allocate is O then the allocation routine can stop.
Typi cal  t sgeboRglithitédapplicdtion Fenctivhaity. This nTide caebeérabled)for exdinples tesal boivet
Agency orders receive priority over Principal orders. For exanple, if there

are 700 ShREAS chitintk WoRdh®sHoldaailgE dedus af I\ @iticali héraént Quutlyas whilkapaci ty, the
Agency order nmust receive 400 shares and the Principal order 300. 10 In

one embodipRiing (ﬁ’&t@ﬁfﬁlg&bbﬁﬂ IbHRAhodelithe BrokeEwilbidt be able td senéopecdive/e of
whet her the handhel d 114-116 is able to transmt the execution to the

Server. ?Jé)'kg'@lt fSsshel or $raLS. PewewirCHé BloRéH VAU B8 ablk t@rdlbideREcutibnséiitke-ng i n
e

E
offline nobde. | n another enbodi nent, an order will receive an allocation

estinmgte formaR 185956 indhis YRR tHe MEndHefieI14113 6 EntidN§ f&RHBns as a recording

device for executions. These executions can be maintained in the Execution History database
which the user would eventually need to reconcile with the clerk. e.g., in a manual process.
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

20  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 then 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 embodiment, an order

25  that was accepted on the HHD may return to the pending state if the “Order Accept™ message
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security as the execution and the order is for the sanme side as the
execution. Accordingly, 15 Long and Short Exenpt sell orders can be
el i gi bl enlgp1Badesi Ci pate in any sell execution, but Shoptresédssai@an only be
eligible for short sell executions. Therefore, if the side is Buy then the

executiog,p {dsP&mEi.%%H ShrifuriRidf Faikd Orddrs BRI Yebn sAebAUAE theobburihg t he

execution I's on e sell side then the execution price should be greater

than o egialnhdnalEe ol bE SnarfallPY S bacRHIE boRE SRHDSkom BiBeniseCu! | on

price. rder centric systemcan also track an order tinmestanp. The

order ti %Eama%&rge%?%yﬁgen{ pﬁne L%cgﬁlgte%re?ersgﬁffragtﬁ%?\ﬂ@gaﬂ Bcohfig@ed titoRdSawd | ON

t: nmestanp C e execut 1 on. an order To participate in an
I ti h d ' { d .aarnl | | ti
Stanp. | Aeepae nge e {5 A0R RSk bR ob kit BudhcaNERHD BT 1 T
f d. 1 01/ 26003 PCT/ US00/ 2.7.4 t. handhel d
1S 55 Shrmpel e SRR TR PO St e JRm U B bl oamer e

device 114-116 | oses, connection. to the server.. I n addition, the

appl i cat ingAVaskynThshreker GRR pssed o ¢fo %F"’%’F’Ptaif?;‘kf’vedat a error occurs. Offline
node can inplenmented in all |l ayers of an_onlinpe order a%)l | cat.i on. For
exanpl e, a Conmuni Referring nowitefigy &y Alacatign Estiaaiion s p process fOTAsHIgURE ng a | ack

of heartbeats and notifying the Data Manager. The Data Manager can

di sconne@pedﬁmqmmmfééﬂ?&ihatm@@@ﬂ tothe ordersi that argwligibly torpartigipats B@e t hat
orders functions and | ook functions and nessagi ng are unavail abl e. The

User | nt grafia.cWhema bedksoenters aif gxecttiontst10linto aémgzebj@mménmé@@@sldﬂ;llm ions to
di sabl e features as appropriate. For exanple, disabling can include

di sabioi ngpregrithdn the hiamdheltscan estimate thg goartity of sheres that are mfiodatesiuie Nadous st y| us
taps. In one enbodinment, a Send button included in an Orders dial og, such
as on an eligibkoortiéron1 Eon thy handheld MidL116r Thisiatlocaniab wiltl estivieate thé ambent©f der s
systemis unavailable. As a broker or other user enters and sends an

execut i orshiyes svailhble fdPesledutios akinfup Shehayidus ref@inirgxdedeis.i Along avithhke per si st ed
to the Execution Hi story database and the user can receive a 15 rem nder

that t heYestimation £ 0he hiihdidldavics 8142018 Hansiith theélopddr@doreitivn 48P tdhe
i npl emented at Login time for a handhel d conputing

associated booth station 161-163. A clerk can perform a final allocation for an execution in

15  the booth 413. After the clerk finishes the allocations for an execution, the allocation can be
transmitted to the HHS 113 and logged 414. In addition, the allocation can be transmitted to
the handheld 114-116. When an actual allocation is received, the handheld can “unwind” the
estimates by replacing the handheld’s 114-116 estimated allocation with the final allocation
determined in the booth. The execution quantity can exceed the sum of the remaining

20  quantities of the eligible orders. In such cases the excess allocation quantity can be stored in
an execution 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.

One calculation that can be used for allocation estimates first determines the
set of eligible orders and averages allocation qty for each order = qty to allocate / no. of

25 eligible orders. The quantity of shares allocated to an order can be limited to a multiple of
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device 114-116. An optional part of a Login-Reply nessage is a
Server-Status elenent, which optionally contains the Recovery-Orders and

Recover Yyl §Géhdsons el ements. The Recovery-Orders ele i ns
Order-Request nessages for all of the orders that are gg%’t‘f?@@k@ly assi gned

Thi s oan Qs 188k Ak ac] 1106 eRh el 180, THE psoP AR ORI el Gref 20T
hi s/ her b {hg%rﬁm{ﬁﬁg 8\?%&4;} m%?&b%gg grdte? ﬂr%e&derﬁeswsﬂ%aé%%m&her e have

been no changes I 'ne “managénen Hee t he
failure, he handhel d 4 116 be.able dis the sane

i spl.a septiall '
ot or ma He R i bn et pustrg o Yi*na@samf era@ﬂﬂ%ﬁ%@%ﬂ% e85 27010 A
Recovery ecut.i e can co i stor executions, that have
beon ent SIRSEIE GO HHER B PTHTaS i SO RROHIORR Bt BHH BYFrod SR GRETRE ng ¢ ho
day. The Data r can use_this data to update and/or reconstruct the
Execut i oﬁhwg%wl}@ ‘Qemaining ehgza%e@r%ahalgérre%nmg apaeisstoralfacaisisdut i ons
and bring the state of the Execution H story 5 database in |ine wth what
i s cur r efien thejaHogatian rNHingean paPa §¥pieal tradipg fimbnsingss sulespnd SECregmlationsr ecent .
However itenms that were already in the database that are not present in
t hi s mesdislgte thagiAgengysrdeyereceivgpriatity pyeriPeingipalairdrss.cor gnaraple.df thefe arhe st at us
of such an entry is Confirmed or Allocated. The Data Manager can popul ate
i ts |ist#0mshates toradlocattodwoorders thitaliffronlydn ga@acitytbe Agéneprorder mastt er
popul ation is acconplished, the handheld 114-116 can perform an all ocation
10 est i neteéivedl0charasiynddtkePrindigab ordeh300. have still not been allocated. In the
event there are un-reconcil ed executions stored on a handheld conputing
devi o 114-116, sUsbnexanbodirhdi, st \estirhativh allocatibioinkbd irforined iredpRctivedtdr
centric system can reserve the execution history database in the database
and r ef Uwkethes thidHRhdhest1 141 1i6lis bBleto ik dfecexetutiof tOthe istroék. EbiRategamhel d
conmputing device 114-116 can be progranmed to 15 record the User ID of a

broker ahiifbe QlchlaATE] ifla rA@PR wHIking RTGHIMR niddeS Y Alodfr bRbATIMER! arl D
associated with an un-reconcil ed dat abase stored in the handhel d devi ce

114-116. orbidr Wil fedefiRan dn@cdtfaﬁeaﬁnawfdexn eXRufiH WEEH thObrakels forthélatdeer ent from
the User |ID associated with the un- reconcil ed dat abase the current wl |

Not be alob i ds ME efition'dHdThdbrkibr i€ folr el dadhe e BE 6 @REcutibrk SALotRy, F OM bei ng

overwritten.
15 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.

20 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 of
execution. For an order to participate in an allocation, the order time stamp should be earlier
than an execution time stamp, indicating that the order reached the floor before the execution

was performed.
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20 A handhel d conputing device 114-116 can enter various states during
normal use with an order centric tracking system Table 1 illustrates

speci fic @eHiRkdps of various is handheld conputing devi permiddhdsse St ates
and actions a programmuabl e ‘User Interface (U) nay associate wth the

specific states |i stfaGoteliRbsidine haidhelPiilae] 16 cBebpupate With dinkifdidonctisadney /s of
programmabl e functions, such as a Dat aManager function, a storage function,

q 25 _ i . . | !
ggrrpﬁti ng devi Ceéllﬁ‘:?{)%l%{gﬁ&2d8%v\%ﬁ gﬁl IZQG%E%Q%@TE}CEJ%%%%%é? ?rrbodi ma’e‘r}lll?l of an
q o : ) . : it h h
ctatc ar o PPl EE B0 Bodti PRI RR ol ORI ' ate U
Dat aVa . ' i on Di P '
o o R IO 7 i SR SR L C b

Comm I\/anaglg}p rage, ensure al’iz I on

Startup. Stgrt and Lnitial .and i,nitialize internal data.all L red
dat abases I?li%gge%?apﬁgrrespﬂqs tﬁ%ﬁ’r gdeteghinea 18$k (gg’fﬁ'?tfefiﬁ a@?@éﬁm&éeﬁ@%ﬁr es. exist.
gueui ng software. r in Display Login, screen. P User eptials to
VA Conneuatigery Bt Hipfasdr tanisblinect e oo Meagger snd iy s o
| ogon-request . credentials nmessage. Wait for a |ogon reply or a tipgout,
whi chever Usesirierface that orders functionsand lp gtiong AN IEysagipg @?émaw@‘rlm e
Condi tional ly renove Return |ogon-reply received Successful status,
di spl ay neVser imterfacagan sp natify mem%em%t@bﬂlmgscemwmm@ﬁaﬂﬁéeaI%S% Dat a
application screen Interface about successful information. Store Login
Manager . |anpropriaRe Fpoexamplen disghlingichweinclude disatling sertain windowis gnd/or-jgnering .
Login Display Login failure Retrieve login response NNA Retrieve |ogin
respond®e fuserinp@isuthiasstydusthpsy from t he Conm Manager. HHS 113 and return it
to Data |Inform User Interface Manager.

In one embodiment, a Send button included in an Orders dialog, such as on an

Execution Entry page, will remain enabled even if the Orders system is unavailable. Asa

broker or other user enters and sends an execution while the Orders system is down, the

execution can be persisted to the Execution History database and the user canreceivea
15 reminder that they must reconcile with the booth.

Failure Recovery can be implemented at Login time for a handheld computing
device 114-116. An optional part of a Login-Reply message is a Server-Status element,
which optionally contains the Recovery-Orders and Recovery-Executions elements. The
Recovery-Orders element contains Order-Request messages for all of the orders that are

20  currently assigned to a user logging in. These orders can be used to populate a Data
Manager. This can be useful in the case where a broker logs in after a failure and his/her -
orders are still assigned to him/her; assuming that there have been no changes to orders in the
online management system since the failure, the handheld 114-116 will be able display

essentially the same information as when the failure occurred.
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about the login failure. Order D splay order with Process new order request
Store order information, Retrieve order request from Request visual cues

t o i dentwdyiddopyn Comm Manager. log to History HHS 113 egnfstidddqd it toO
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structures. Updajereeseaiy-EkéRtiohd Bbssage cah B6Hiaih 8 %istdr bPEMCHRRS that RS f ace
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Retriev - LI e t j story

out bound i HeigEF Bipridithe B s idehhe EhE Ll oIRBAMRBY bl PO 5 o1 oy
Execytign truct -display. a lon record Retrieve

order- e%@%h{% "¥ #%engwﬂ}iw{’&ﬁ)f’:‘%{%@yfn(%‘??]gﬁl%%@atﬁ%%ﬁe%%%’ My ?gl}aﬁ]gat?ﬁr?q{g hi story
dat abase and .out bound ue and send, t royi di ng sonme default an entry in
e Be ety HoigHe s g et read e o Bie e Ao 15 i sl | o
User has .conpl eted the .execufion, u te interngl data, structure. Perform
Loaves il PELheTFPete. SR SomHeredan crbh d Qo SRR COMPeEPEre

Di spl ay updated Update Internal Data, Update order information N A change

i nf or mﬁlgﬁgte% J&e Datg pnager can populate its lists with the contents of the Recovery-Orders

2

element. After population is accomplished, the handheld 114-116 can perform an allocation

10  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

15  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 from the User ID associated with the un-
reconciled database the current will not be allowed access. This will effectively prevent
executions from being overwritten.

20 A handheld computing device 114-116 can enter various states during normal
use with an order centric tracking system. Table 1 illustrates specific examples of various
handheld computing device 114-116 states and actions a programmable User Interface (UI)
may associate with the specific states listed. In addition, Table 1 below illustrates examples
of programmable functions, such as a DataManager function, a storage function, and a

25 CommManager function that can be utilized with a handheld computing device in one

20
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5  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.

10

application

As will be appreciated, there are many ways in which specific high-level

commands and data can be transferred between the handheld device (“HHD”) client

and a handheld server (“HHS”) application. Described below is a preferred high-

level communication protocol definition which has been developed and is particularly

suitable for use between a HHS and the various HHD clients, such as the Goldman Sachs

Windows® CE Handheld Device, on a trading floor, such as the floor of the New York Stock

15

Exchange (“NYSE”). The protocol is specifically designed to provide enhanced order

22
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the HovAgsdermanagemeny smss%ééa&éiqw )rwmraému%l mmseesys tradipgor t he
boot h which specializes in the particul ar securlanl‘y I ssue in the order.
Aut ormat i basthsy1 100112 stafled by bpeth glerkse Alemcanneqied e dherF QMadk 134 is ghediandheld s
forwarded to the HHS which then transmits it 15 to the HHD of the
appropri TEXystiar I§h 19 eomnente VvaReysHan iges r reply
Sarverifiystemr(HHS) 1 hkwhish ddo dls varoys Hendhelddicuiges (HEDY 1 &4
nessage is returned to the HHS and thereby to the FOMS and booth clerk
i ndi cat i hi$ throngl & sirclehenctwoll 502 sspdymitrcomumjratioh with tHeeespectioe brokeder . I f t he

order has been rejected, the order can be reassigned to a different
trader. 514,516.

15 In addition to placing orders, a trader 120 can also request looks for one or
more securities. Although they can be a precursor to an order, looks and orders are generally
independent, Thus, while looks can be processed through the FOMAD 130, These looks are
generally independent of the orders. Accordingly, and as shown in Fig. 5, a separate Floor
Look System (FLS) 504 can be provided and connected directly to the HHS 113 to allow

20  looks to be forwarded to the brokers via their handheld devices.

FIG. 6 is a diagram illustrating sample process and messaging flow between a
HHD 114, the HHS 113 and various other elements in the network 100 for sample look and
order requests. When first connecting to the system, the HHD initiates a socket connection to
the HHS. Once the socket is established, a Logon-Request is sent from the HHD to HHS.

25  The login request is processed and the HHS sends an appropriate login-reply. Provided the
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When the trade has been executed, the broker enters the appropriate 20

i nformation into their HHD. This information is conveyed to the FOVS via an
Executi on woegsege contai ning details about the trade seperivgeddrasHHS. An
Executi on- Acknowl edge nessage is returned to the HHD indicating the status
of the tr dopimistsucesssifl, thé HHD Rmosastecbtie systet adnigyed adbsnginase bpai ¢ or der
managenent system |f the execution is to be split anong several orders,
the order piticihd tp6lred, e.g., . 25 by the booth clerk, and details of the
execution are sent through the FOM5 to the HHS. This 24 WO 01/26003

PCT/ US00/ 27414 i nf Qidbkirkqudstighetyiifythé Qirwat fiatted @ndifibnsToba 'Fﬁeﬁ SRufigiseqtof an
Execution-Al |l ocati on nessage indicating the collection of orders affected

by the i degid  Trafer 26 BitbigAhE POSI 0L R pRddessediby BE HHPT3 MdGSrwahdedlds @ker has
conpleted their trading session, the session is termnated. 5 This is

acconpki s 5 Iy fil gatd he HHS to
fho TED, ooz, € B ooRefnct Mihiaodkdle fle FRAAAE A brokcliie |10
protocol ¢j LA 1S, OIS ef . ' . nsi bl e
Ver kup. La e BifeclafsobulilestAClobk Sty i SN fel 0 (el "0 )
conventi opal TP _dat.a _co | cations network. \Yj 1 he tocol can
also be 1 Pa%é&cepﬁggrﬁ%g%%ﬁl’gk%ﬁ%Fﬁr\é\@f%ﬂufl_g‘\ﬁlﬁﬁ%&@lﬁ?eﬁgga? I on, and
as wll b p i at ed varij o | oper, l.ayer conmuni.catijon protocols wll
al'so be uFFPr Dee TRk PRtaccemli: ATther bok-dgd messhes toraios (e iRREPIR duar o

i 1 2ot r UBHEPS OF B SOt S Bphst MRSk 1 eisAde the Todsy i 168 HENEOARLSH  bi 1 ¢y
and nmintainability of XM. based conmunication, and to inprove the ability
to deBlg amencadad gse OFOgl obl ens, preferably all nmessages are suitable
for transport as plain text, e@;, as base64 encoded data. However, other
dat a encodi ng t echrfPngaedeeisinn hasheep madestodnifipte azrapsactien, poedesigseetiffaant s. 1 n a
preferred XM. i npl enentation, the protocol syntax is specified in an XM
Docunent thekedddad the FOMAD(systmmy 130 amchsubsqquentlytforwardeddo FRMS systeguior thayer in

the 20 communication path to automatically detect and report syntax errors
i n the nebedlywhichepesializes in the particular security at issue in the order. Automatically, or -

under the direction of a booth clerk, the order is forwarded to the HHS which then transmits it
15  to the HHD of the appropriate broker in the form of an Order-Request message. An order
reply message is returned to the HHS and thereby to the FOMS and booth clerk indicating
whether the order has been accepted by the floor trader. If the order has been rejected, the
order can be reassigned to a different trader.
When the trade has been executed, the broker enters the appropriate
20 information into their HHD. This information is conveyed to the FOMS via an Execution
message containing details about the trade sent to the HHS. An Execution-Acknowledge
message is returned to the HHD indicating the status of the transaction as it is processed by
the appropriate electronic order management system.
If the execution is to be split among several orders, the order is allocated, e.g.,

25 by the booth clerk, and details of the execution are sent through the FOMS to the HHS. This

24



conplete inplenentation of the DID for the nost preferred inplenentation of
the protocol is attached as Appendi x A The general nessaging format w ||
be di scuseathdeed ow foll owed by a detail ed description mftrosversspeci fic
nmessagi ng op-codes and the various semantic sequences of the protocol. 25
-WO 01/ 2Gafsmash iLgeo/fariaided té-thg HHD iirsthe forim oflastExacution-Adlocaticyemedsagenessage.
In this and other nessage exanples, the indentation is for readability. In
pract i ceindicating the edlesticar of exdersaffdeicd by plrcidentified raetutos seguenceabd r equired to
_be present in the data stream Wthin the XM. framework, and wth

r ef er encgliokftionhe sanpl e message of Fig. 7, each nessage in the handheld
protocol 5 contains an identifying tag, such as "<GSHP>", at its root

fol owed by a stage thetRbkep has cdhrdpldtétitheis tradihg 6disidn,dhé Ssiby isttémiihedSSHP
tag. These attributes include tracking information in the formof a

Sessi on i {s sk dplishél b%)qe&ﬁ o2 NYSITENofificiidn Ines@3el séiit Bl th&RBERS t @ik

Sequence Nunber ("LRSeqd"). Each sénding station i's responsible for

generat i j t YES ich nunber is increnented with each
out boun ngé%egmk&fé@?emdelfg&@gﬁ?% , the starting sequence nunber is

out bound 1 om ?ﬁat““?’%%%?cﬁ%ﬂfégﬁ’k@ed?;f e R %F%%g&%@%%@‘*ﬁé@%?ﬁ%ﬁ
B i HHD
i PeERE R M AR Oty Y Rt P BB P s "C e |t

message receiyve m the HHS. The HHS spawns a new series,.of sequence
nunber SV ERoRAL T SRR P setpRs ne Rcks PR Yest R PO OLFRgIAbe; 1 t e
nmessagi ng streans by the HHD and the HHS. |t shoyld _be noted that the
Sessi®n Weped e othghdata irznspissiondangupges, ip additingyng as il beappreckted: it al
Logon- Request nessage will have a SID="Q". After the initial GSHP tag, the
nessage YaQus lover lagersemmymicagipr profncels yall also bp utilizeddpthe commumioationygs i n t he
message. Attributes are associated with the op-code.as 20 nane-val ue pairs.
Furt her syistem and iafervaming hargwaee elemeantsran be present Setwigenihe EBJ2 and the - dance
with the preferred inplenentation, and to sinplify processi_n_?, tracki ng,
error resshaes ipfrastrugtureicarapomentd of the WYRE. fawthery irsview of thegxehsibjits angd- code i s
included in the sub-itemunder the main tag and all attributed defined for
t he op- cmdintainability o XME.cbas¢deonmuunication, laed heisnpuoee. thé-ghilityde debug

15 communication problems, preferably all messages are suitable for transport as plain text, e.g.,
as base64 encoded data. However, other data encoding techniques can also be used in
alternative embodiments.

In a preferred XML implementation, the protocol syntax is specified in an
XML Document Type Definition (“DTD”). This permits the an XML parser layer in the

20 communication path to automatically detect and report syntax errors in the messages. One
complete implementation of the DTD for the most preferred implementation of the protocol
is attached as Appendix A. The general messaging format will be discussed below followed
by a detailed description of the specific messaging op-codes and the various semantic

sequences of the protocol.
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no itens in the nessage will have inplied values. However, in a |ess
rigorous alternative 25 inplenentation, nultiple op-codes may be

transm tt estoangeeos N addi tion, various of the 26 WO 01126@94shfzstdS00/ 27414
defined attributes may be omtted, wherein omtted attributes are

consi dered to have &Figiedeilluseationalf acarple tneysapeldn i andahdr Riessag
alternative neans. To further sinplify processing of nessages between the
HHS and HHExanfplds, theRRiemahch is fiireddabifify. ihpractize Jietadakp bedxtaaitlitéspagsy/e t he
follow ng |ightweight envel ope 5 imedi ately preceding the primry XM

bl ock: Des ghakdRtdrPite ROEqUiRAS e iRthé tdta SRam. WIS iECOVUE. flanteldkk, and
Protocol GSHP 4 char Lngth 8 char (left padded with 0's) F .
Ter m nat or wfifRekrenc? 6 BR'sarh %Egpﬁ%agwﬁ{mes%@ iNMehaRdieldGdioddl Pytes in

| ength, including the trailin engt h” encoded i1 nto the header

Cor I €SPON i diigd-RAh oD ub, TS 1550 2ot a8 oFO1 | O 1O

the CRLF. By speci l ength of the nmessage in this envelope, the 10
HHD and H ' ] . '

char act er Bl AachEP irdely 250 ISP, PP SRS shhudetacklol BERLAROEY,
are supported in r ef LR gnent ati on Ofwo. l.he cclgm_mi ation

pr ot ocol ?orﬁ'o%%bg(%ssé‘f @ﬁj@gg%qpaf ﬁeqé\grﬁgﬁ\gm%eé;§ ﬁq'g’pa-ng(l\ﬁ%ﬁsﬁ “e&vF‘gnsm' tted in
an individyal nessage ss,.at herwise stated. In. jtion, .in a preferred
15 enbodi riReRE NG LRSET) Laeh sl ah i reponpBle d AP whtie. set
di scl osed bel ow. wever, as W)l be appreciated by those of skill .in the
art, vari otr9udEs P‘H@l—gﬁ%ﬁ‘l bEis %emﬂﬁé)dtwgﬂeﬂﬁﬁPH’gﬂ?n@Eﬁéﬁg&nﬁsde

i npacting the qQverall functionality_and usefu] ness of the system such as
op- coddd e agliH,the starting sequencgmuimberds contaipedin theskoggaRegpeshignd h pr ovi de

brokers with additional flexibility, such as _a "do-no-disturb" option. To
t he ext entin¢cismentgd with every message outbound from that HHD. The LRSeq field contains the last

received sequence number. For example, with every outbound message from the HHD to the
HHS, the HHD will fill in LRSeq with the sequence number of the last message received
from the HHS. The HHS spawns a new series of sequence number for each new session.

15  This enables detection of gaps in the messaging streams by the HHD and the HHS. It should
be noted that the Session ID is assigned as part of the Logon-Reply and thus the initial
Logon-Request message will have a SID="0".

After the initial GSHP tag, the message can include one or more op-codes,
specified as an XML tags in the message. Attributes are associated with the op-code as

20 name-value pairs. Further sub-items can alsé be included under each op-code. In accordance
with the preferred implementation, and to simplify processing, tracking, error recovery, and
accountability of messages, only a single op-code is included in the sub-item under the main
tag and all attributed defined for the op-code are required elements of the message. Further,
no items in the message will have implied values. However, in a less rigorous alternative

25 implementation, multiple op-codes may be transmitted and, in addition, various of the
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@rmihatgon- Repl y

<CRLF>

2 char

The envelope header is always a fixed 16 bytes in length, including the trailing CRLF. The

length encoded into the header corresponds to the length of the main GSHP message which

begins following the CRLF. By specifying the length of the message in this envelope, the

HHD and HHS do not need to scan incoming messages to for a terminator character, thus

simplifying input processing.

The various op-codes which are supported in a preferred implementation of

the XML communication protocol will now be discussed. In general, each op-code is

transmitted in an individual message unless otherwise stated. In addition, in a preferred

embodiment, the protocol is implemented with the complete op-code set disclosed below.

However, as will be appreciated by those of skill in the art, various defined op-codes may be

omitted without substantially impacting the overall functionality and usefulness of the

system, such as op-codes used generally for handling corrupted messages or which provide

brokers with additional flexibility, such as a “do-no-disturb” option. To the extent that a
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This message originates at the HHS and is directed to the HHD in response
to a Logon-Request. In the logon reply, the HHS i ndi cates whet her the

| ogon was weoermessf ul or not in the defined attribute Suseepsesdaach
contains the value "Y" for a successful logon, or 5 the value "N' for a
fail ed | ogspecifiSamtdtd orssub-codielias nat been lesplicitbf disvasked abovehit istbelievediteat tged t o
i ndicate the heartbeat, various tineout values, a predefined profile for
the user | adigiid of Buch anpefibite 6r sbawideais appatntuwith reftfencé toahEcsntexnial adagé Ci al
time, and the status of various hardware systens in the network. Wthin

t he stat usaﬂdnﬁwmug@emﬁuagﬁﬁplssﬁreﬁgy@ry nmessages can be specified to
re-send pendi ng order and execution, etc. to the HHD, which nessages nay

have 10 been dr oppedygly pldgesitdie h@ad.v pﬁsmfsfi@aéawh@h nipik ﬁ@ldtdiiﬁl dileler

previ ously Iogged out. A" sanpl e Logi n-Re nmessage is Illustrated in Fig.

8. The &p Ee“ d éie)ﬁs‘éﬁﬁtglﬂ&fjm%%detm T& ptlé}héxtﬁﬂs £P&ir fp-chdik OVs: *

<Hear t beat Seconds="ss" dentifies t requency 1n seconds of

networ k ”@efxﬁ&@“ﬁﬂ&ﬁp{?&éﬁﬂﬁ? @m@&ggévﬁﬁmnhtb oSS RhLaifiRA" t beat

nmessage i f I'S ano apses no ou ound nessages.

k I h he d h | d
ook el et R wgﬁu il PR 5P B e
has not ta en ac

request | Pl o B &t@a&%&é“p%ﬁ%at{‘ & gsé?gw%eqhe
o
an exanpl ev%%tes e tﬁwigrht%ﬁaé?sywtsi@tﬁﬁueaew@? - Bor Gipi, DR S aicos

no action to fulfill that rom se. After [} eC|f|edt|neout t he pendi ng
look Wil sinply drop<6f¥ erh%m?ﬁinéfﬁ@ﬁ ted request will
be passively rejected. * <Timeset Tinme="UTC h The current server time sync
i n uni ver swould asseciate Hraeks” withdhe-spssified stogksymbals: peat - Peri od,

Look- Repl y- Ti neout, and Look-Data 25 Ti meout sub-itens are requi red

el enment s &Q&M&ﬁg@ﬁReply However, predefined values can 29 WO 01/26003
PCT/ USOQ' 27414 be specified for use in their absence. Preferably, Tineset
i s al so a requilhisinessageioriginates lomEibrandas used feinitiate atogoneproeedyref
coordinating the tinme between the server and the various handhel d units
known to tdefines asfributes include: t he art can al so be used, such as providing

15 * UserID, which specifies a valid Broker User ID;
* Password, which is the user’s access password; and
* Force, which is used to indicate to the system whether or not to force a new logon
when the server’s state shows that the user is already logged on. Valid values for the Force
attribute are “Y” or “N”.

20  Also defined are the following optional sub-item: <Logon-Request-Version Value="xxx"/>.
This sub-item can be used to indicate the version of the XML DTD to use during the new
login session. This item simplifies the use of multiple versions of a protocol DTD in the
system and simplifies changing from one protocol to another.

A sample Logon-Request message is shown below:

25 <Logon-Reguest UserID="BryanV"” Password="StocksRUs” Force="N"/>

28
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broadcasting a UTC tine signal on a predefined radio channel within the
tradi ng environnent. 5 and including an appropriate receiver in each HHD.
The fol | v o1g6ampt i onal sub-itens are al so defined: * <Ppotukerpata> . ..

</>. This sub-itemis an op-code (which can be used within a nessage, but
-not as alstemBeplkone nessage) contains one or nore nane/val ue pairs that
descri be the custom settings previously specified by the user and stored

Wi thin the system THi§ messags aigindtexcht the IEHS andisriirected & the HHD avrespdasani bed
within the Pair op-code. * <Sp Instr> This itemcontains nane/value pairs
t hat des@Tiogen-Reguesi) tTh &he 10§dra8 dplyj thé HHSAhdieates Whéthérahe REGEWhs fcdssfal gruct i ons
defined within the Pair op-co * <Server-Status>: This is used to specify

the st at ugt iithe/dfined StibHiINRERs, 1B EFPEUntainsthd Pl € ¥refol b 3GkcBAfA Yoot Br | N
addition, various recovery nessages can be enbedded as sub- 15 1tens to the

Ser vels- St Wifuel ‘NP For o f!ﬁléd 1068 SeveraINGb itkins afel alsoteBinbd AftCviiith S HR 36l ' |

bel ow. Logoff Notify Thi s "nessage originates at the HHD and is used to
f t d
a1 but ARHPRERABh, by BhOSE Yplnds hYRRERRAb e BY3pEulE gL L0, e
HHD 2 t hat
o pen ﬁe%@tﬁysagé‘&ﬁ iy f?efésn@f»@%ﬁ%% R
stored in the eg‘ggn ﬂﬂ\ to HH%ﬂnnderothe Profile Data,itemin
}:he ngoﬁ %ﬁ equest ?’rh age or nat ersYaSF %%&%Wﬁgiﬁe‘tﬁiggt teg ;n
[ u [ i gi [
| ogk reqﬁB ‘g{F -send fsnd?mré? "g‘ﬁﬁ"?"b‘ %F&et? 4‘6“&'“% ‘Ylnl@‘glesl&a%eé y bave

Look- Request ., nessage i s shown in 17 WO Q1/ 26003 PCTI USCQO 27414
The d@ss&g@%rpmd@ap@grweebﬁe@mthwp%% uglasémermé? pasyionslyi lgegsd otbdk  Request
| D nunber, S nbol , which identifies the stock synbol for which the |Iook is

bei ng reﬁ@é e daginttaply messageds Hlustirdin Figh. cat es t he address of the Look
Request originator. In addition, one or nore of the foll ow ng optional
sub-items can be i B¢ snecifically defipedvmogtems:for this op-code are as follows:

* <Heartbeat-Period Seconds="ss” />: Identifies the frequency in seconds of network

maintenance messages. The HHD and HHS will each send a heartbeat message if this amount
15 of time elapses with no outbound messages.

* <Look-Reply-Timeout Seconds="ss” />: The number of seconds the device should

provide visual feedback to the user about a new look request. If the user has not taken action

to accept or reject within this period, then the request is passively rejected.

¥ <Look-Data-Timeout Minutes="mm">: The number of minutes the device may “sit

20 on” an accepted look request. In an example scenario, the broker agrees to perform a look,

but then takes no action to fulfill that promise. After the specified timeout, the pending look

will simply drop off of the handheld, and the accepted request will be passively rejected.

* <Timeset Time="UTC”/>: The current server time sync in universal time format.

Preferably, the Heartbeat-Period, Look-Reply-Timeout, and Look-Data-

25  Timeout sub-items are required elements of a Logon-Reply. However, predefined values can
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5 * <Look-Repl y-Ti neout Seconds="ss"/>: Used to override the default
timeout issued in the Logon-Reply. If provided, it is in effect for this

| ook onl y.woorZsesst > ... </>. A text nessage provided as periuse7itae

| ook-request. * <Priority value="high" /> Indicates priority of the
request . VYekpedified for uss ini theit aissence. Preflrablgnfiniess isuldo'a redufiredisub-itemel d i s not
present, a normal or default priority can be assuned. 10 *

<Look- Dat gowevapalteridting imectianismeidr/coordinaeing thetinde tetweeh e sedvet Al than accept ed
| ook request will live before it is passively rejected if the broker does
not ei t hekarddak hindheldrunit@Ridwieto Yhdse b£skill iniBe b datbsido beTised; siél d4@rovidiiged on a
per -1 ook-request basis to override the default value that is received in

t he LogonsigaidainBEso R0 ime it 6iePprédefined FdifiS cHiBAe W@irth GhdiAs Bfviloimbite HHD
and is used to indicate whether a broker has accepted or declined a

specifgc éﬂg{ﬁ LEHY &S boordt tgl%gpéenupgmhq{mﬁerably required, attributes are
defi ned: egi D E‘iiﬁepplfoﬁ(}f(‘a Reqliest * ToAddr The address of the

ipient. 20 * Sy I The A t attribut
may be v, N, of IRgoviiEpR Rt ER e i AERE) T péfteipcui"‘ar“ oo
b-it t
Sub-1 temmear e Seleplpler Ui Eﬁ%?’%?a BRI as »é&%iﬁli‘%& s
25 Look-Data 31 v&o(gl/zeoo PCT/ US00/ 27 I S nmessage,al so ginates in
t he HHD aﬁ'&sﬁag g Gone messaged gory n%?“eé’r%?mé‘éeg?hf “PARE yst em and

ul ti mat el uestln t rader articul | o es t he data
s nesoci deseribe i R SRS PRIy svwﬁis’e@y ¢ U i e9s68 skl item.

attri but es * Regl D The Logk Request 5. ToAddr: The address of the
reci pil@nt has sel egggb'ghese tarpe/val mmmbed within the Pair op-code.
* <Sp-Instr>: This item contains name/vaiue pairs that describe the abbreviations for

various special execution instructions defined within the Pair op-code.
* <Server-Status>: This is used to specify the status of various hardware elements -
within the trading system. In addition, various recovery messages can be embedded as sub-
15 items to the Server-Status item. This item is specifically discussed in more detail below.
Logoff-Notify
This message originates at the HHD and is used to inform the system that the
broker is logging off. There are no required attributes. Preferably, a Profile-Data sub-item is
defined under which the HHD can supply name/value pairs which describe the custom
20  settings that the broker using the HHD has selected. This profile information can be stored in
the system and returned to HHD under the Profile-Data item in the Logon-Reply message.
Sample Logoff-Notify messages are illustrated in Fig. 9.
Look-Request
This message originates in the HHS (in response to a look requested by a

25  Trader and forwarded to the HHS). A sample Look-Request message is shown in Fig. 10.
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A required Ink sub-itemis also defined and used to contain the specific
| ook data. To sinplify data entry and processing on the HHD, preferably
t he Lookw@ahiRedes entered as graphical data and transm ptedsirraag encoded
graphical image format, as opposed to plain 10 text. The specific inmge

-format  upginidadeiribiRarERRFIIN Which speafied dnidsideddboR Refhddt Pn@thbdrNi S

sub-item For exanple, <lInk Format="Stroke-Vector"> ...[data]... <I>

speci fi eﬁy,ﬁdaﬁmﬁérﬁderﬁm@edﬂ%cg%%&eﬁfoﬂ Wmafhelféaok\{@séiﬁg refqﬁiés'ﬁt, and ternative

formats, "such as G F89a can al so supported. Preferably, the graphical

O e R T

be represe as va text c ue="xxx" 1>
sub-itemc¢ ol . o. | ndi - kL OF | .of information.
Valid ent? e%gﬂeﬁtg}lﬁg‘é&gﬁ{'%%&%# l&gégﬁ %ﬁi@?lﬁ%g{eks%?d is not present,
t hen porpal prjori IS5 assuned.. A Rl e, Look- Dat ) iS.S in
g 41, ° v giadiRabl Hrpat Siott o B lom g S s SRR i B
e.g., fr t he {rade vi,a the .20 HHS, .and directly to the HHD of a

br oker . %ﬁni”ﬁ%%'é@@' fﬂ?&‘?‘ﬂ%@snt‘%@ G%F?tggbt&lsggd‘o‘fnlﬁeql D, which specifies the
Request | D, and FromAddr, which identifies thﬁ a&ldr ess of the originator.
The sub-Ttem <r8RY > <> Adgxtmessags provaded as gagt ghthglopk-regiest ext of t he
message. An optional priority sub-itemcan also be included. A sanple
Msg- Requést nelrierie valse<highn /1 nindicgtes priority pEthe request. Yalidientoey inclgds

PCT/ US00/ 27414 This nmessage is used to respond to a previously received
Vs g- Requéhigh” dnd “permal”a|I§ thisdzeldiisqgt prssent.iagionnaler defaulhprieryy sarebe assumedbeci fi ed
ID. The required attributes are ReglD and ToAddr, which identifies the
dest ithat fon adthoéd¥teTindoat MirssagommTife Thd dumtien gf mpiutes tizt an gagbpted ens can
al so be included in the nessage: 5 * <Ink> ... </> Digital ink of the
Msg- Repl look feqadse xiilk live befbre:it i$ padsively rejectedrifalsalgrokerdostitat either yulfillone=" xxx"

| > Indicates the priority of the reply. An exanple Msg-Reply nessage is
shown i nadtively rdjdct thdYeqdst. iThis value is used on a per-look-request basis to override the

default value that is received in the Logon-Reply message.
Look-Reply

15 This message originates in the HHD and is used to indicate whether a broker
has accepted or declined a specific look request. The following, preferably required,
attributes are defined:
* ReqID: The Look Request ID.
* ToAddr: The address of the recipient.

20 * Symbol: The stock symbol.
* Accept: The Accept attribute may be “Y”, “N”, or “PR”. (PR is for Passive-Reject)
No particular sub-items are defined for this op-code. A sample Look-Reply message is
shown below:

<Look-Reply ReqID="123" ToAddr="FLS” Symbol="GE” Accept="Y"/>

25 Look-Data

31



10 This nmessage originates at the HHD and is used to indicate to the system

whet her the HHD s "do-not-disturb” swtch is turned on or off. Acceptable

val ues aravo@nsoozand "OFf'. An exanple of this nessage i per/gEfaRrdleti fy

Switch="On"/>. Heartbeat-Notify 15 This nmessage can originate at either of

the HHD and HHS andm§mu§s§€e_ A18d &%ﬂwsaﬂ BRI 8Ad isUsé'@lcohityithdebill@ ok hat the .
I ve. |

sendi ng device is still ac S nessage is sent w thout any

associ at emtbsmtb%@s:,sefn, m&ﬁz@%@,mﬁ. e i Haxgag%'?amcﬁfaﬁo %&0 Thi's

nessage can originaté at either t he HHD I'S use error

I . . 1 . . . Th _cod

| oof g e I kb dted BAR sl OGN PRIRAIE HeTo kA BBitney 10, 0P COCE, 1

NACK i ngl ired b-i Oigi nal
nmessgage tﬁ‘i‘iﬁé’ g%egoﬁo%?%egg?sgw. a single required sub-item i gi na

whi ch cont ai ns inits entirety. The original text,
because i{ may..be, malfor.ned n _he. bracketed within an 33 WD 01/ 26003

PCT/ US?D%MM iz i ea&‘ri%ﬁﬁa SIEFPERY o section, indicating that the
parser shgqul d pot enpt, nake sense of that particular section. A sanple
NACK massgge i@’"sbﬁgme? ciep kb°i4 Set-Profil e-Request This nessage
originates in the HHD and_is used to_pass a set.of nanme:-value 5 pairs which
contain user profi |ATeaued fksbritem is glsadediped and used tosontainghe snesifig loakgui r ed
pair sub- item Any nunber of pairs may be present. If the nessage is sent
with no péatesTo simplfirdateentiynd processing oaéherléﬁnemefqmjﬂ)athaép@k fd#n isehterdsde
user's profile. For exanple: <Set-Profile-Request> <Pair Nanme="Stocks"

Val ue=" Bns PeEdicEdag md transmitted S an ¢ncoddd graphigsl imape fotmat asepposeftoiptain-et ur ned
to the HHD fromthe HHS in response to a Set- Profil e-Request nmessage its
si ngl &0 at text. lhespSificiomnge tomatised in'the transmissfonds speeified ds apatiribnteof this he
status of the Set-Profil e-Request nessage. A successful reply nessage woul d
be: sub-item. For example, <Ink Format="Stroke-Vector™> ...[data)]... </> specifies that the

embedded data is in Stroke-Vector format. Alternative formats, such as GIF89a can also be
supported. Preferably, the graphical data is base64 encoded digital ink, which format permits
the image data to be represented as valid text characters.

15 A <Priority value="xxx" /> sub-item can also be include to indicate the
priority of information. Valid entries include “high” and “normal”. If this field is not

present, then normal priority is assumed. A sample Look-Data message is shown in Fig. 11.

Msg-Request

This op-code is used to transmit a text statement, e.g., from the trader, via the
20 HHS, and directly to the HHD of a broker. The message includes the attributes of RegqiD,
which specifies the Request ID, and FromAddr, which identifies the address of the originator.
The sub-item <7Texr> ... </> is required and contains the text of the message. An optional

priority sub-item can also be included. A sample Msg-Request message is shown in Fig. 12.

Msg-Reply
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<Set-Profile-Reply Success="Y"/> O der-Request 15 This nessage is
generated in the HHS in response to an order request. The nessage includes
the fol Iwoiopgeodstri butes: * ID: The FOVAD order ID. * Spetusobhesapand- hel d
device status, relative to the present order. Possible values include

- OK", " CORRECT- PENB)iM@ essagAANEE 1o repondd d-previbisty #8805 EMsY-ReQidse Ipends 20
with the FOMAD HHD- St atus field. A Status val ue other than NULL indicates
that the Q'gi"nﬁféi G Ph Ssbeif2d 107 HRE rifled AT atedRlg 1D
connect i gﬁa%gtgied?ﬁen ervgr vﬂﬂﬁsﬁ%ﬁt C rcectly Ioggr:jeiangeoff. (Vari ous ot her
op- codes b NG .9 S Rliddii t Vah | Malues
used by t IZ&%%J&, %@E&&g@%ﬁ% I's tfggg{iﬁﬁ sés?f?{r? r&?sg;ge'l?.hé ?%lﬁ)gﬁﬁo%(ﬁ’él E%al not ed
that not all statu l.ues, ar. rjate for a given op-code) 25 * Sym
The secuft -t%sfﬁna%°\ébge‘§§%??§l‘§&%§‘?{i%%ﬁil26003 PCT/ USOQY 27414 * Price: The
order price. T

i,S can_ba.a Cifi race or an indication to conplete the
transdcti on afp'fkﬁe"cgu?TgfﬁmfﬁgPté'F&d%F*%p&. Possi bl e exanpl es are "100

3/16" and "MKT:' K6 * y...The (original) order quantity. * Side: |ndicates
t he posi %i on 6?“%’%-@%?&&‘?“‘?—"6@%‘?‘54%@?\7& ues are "BUY" and "SELL". 5 *
Renmty: The remaining quantity for the order (where the order may have
previ ousl®y b&ERoEayaluer] Xxx) 7 cladisatey the prigrityofthe#splyThe FOMAD tine of the
order. * FVer: The FOVAD version nunber. * Cap: The Capacity or role of
t he part YAnogxampleddsg;Raply message isrshewn ipligben pl aced. 10 * Num The order
nunber * Booth: The booth identifier * Trader: The trader identifier *
Ti cket : DND{Notifet nunber In addition to these attributes, one or nore
other attributes can be defined to

10 This message originates at the HHD and is used to indicate to the system

whether the HHD’s “do-not-disturb™ switch is turned on or off. Acceptable values are “On”
and “Off”. An example of this message is:
<DND-Notify Switch="0n"/>.

Heartbeat-Notify

15 This message can originate at either of the HHD and HHS and is used to send
a heartbeat signal indicating that the sending device is still active. This message is sent
without any associated attributes or sub-items, e.g.:

<Heartbeat-Notify/>

NACK

20 This message can originate at either of the HHD and HHS and is used for error
logging and debugging when a received message is corrupted. The op-code includes a
Reason attribute which indicates the condition which cause the NACK message to be
generated and a single required sub-item, Original, which contains the offending text in its

entirety. The original text, because it may be malformed, can be bracketed within an
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15 pass special instructions, indicate particular order flags, expiration
times, or other special instructions. In a preferred enbodi nent, the

fol | ow ng woldirdebsnal attributes are al so defined: * Exepéivwbionidis
execution instructions * Flags: The order flags * TIF The tinme in force 20

* Splnst: <piRb ChagPefDath” sddfiér, M&aﬁﬁ%tﬁaﬁ&eb&@m@ﬂﬁﬂh abt d8mBi mhleSeNedeT -
An exanpl e Order-Request nessage is illustrated in Fig. 16. Oder-Reply

This is a {KESaRtalardcEbn. OAIsSIPIBINACK thebdage l3dhown th Fipdiscat es whet her the
broker has accepted or rejected a specific previous order. The op-code

cont ai ns tﬁ_ﬁﬁhgﬁ’% g 25 attributes: 35 WO 01/26003 PCT/USOQ 27414 * |D:
The FOVAD or der ) tat: The status of the order. This indicates whether

Yo REIECT" - PSR ey e BRE A i o RS R bl o e VR 10
. EJECT", | | hen L e
oxpii o1 e APk ol sk o R BB ER 1 St e el T

i nclude ™ - “ and " - g in s i
wher e prt AR RImEEs o et PeL e BFrRr TR meEedy rembpifin PER HBRbeicer  has

not already acted on the order, t correction may be accepted. |f order
processi ng‘xﬁggetﬁ Bgquestin: %S%nio §’§?rbﬁ@°{d8' %BW’%E‘PE' i n which case the

correction nust be rejected. 10 Ln inplemeptations where multjple versions
of the FOVAD Syedsnlsieaueri,stair Nimeqiyockar Vel BMBRCHE AASUPEh o
specify the FOVAD version nunber. An exanple Order- Reply nmessage is:

<Or der - Rep¥skeProfile-Reply St at =" OK* FVer="2"/> O der-Recal|l 15 This nessage
originates at the HHS, in response to actions entered by the clerk,

traderl0 or other apfhisgmassage igretusisd e the HEH frou the HEISja mespense 1 &5¢p- code i s
to it atPeroi'lle-Request message its single attribute Success contains “Y” or “N” as an indication of
the status of the Set-Profile-Request message. A successful reply message would be:
<Set-Profile-Reply Success="Y"/>
Order-Request
15 This message is generated in the HHS in response to an order request. The
message includes the following attributes:
* ID: The FOMAD order ID.
* Stat: The hand-held device status, relative to the present order. Possible values
include “OK”, “CORRECT-PENDING”, “CANCEL”, or NULL. This generally corresponds
20  with the FOMAD HHD-Status field. A status value other than NULL indicates that the
broker had previously accepted the order and somehow lost connection with the server
without correctly logging off. (Various other op-codes also include a Status attribute. A set
of valid status values used by this and other op-codes is provided in Fig. 15. It should be

noted that not all status values are appropriate for a given op-code)

25 * Sym: The securities trading symbol.
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action on the HHD to renove the specified order fromthe HHD, thus pulling
it anay from the broker. Appropriate notice to the broker when this action

has beenybdelmgoosay be generated by the HHD. The attri ndrassoberaid hi s
op-code can include ID, the FOVAD order ID, 20 and, if nultiple versions of

-FOVAD are in pigR: TheSfder pfic. Fittid¥an b€ b Sp&ifid pHtR @k an dicati®i@@hlete the
<Order-Recall 1D=" 123" FVer="2"/> Execution This nmessage is generated by

the HHD @idackion 4E@E chrfert SRMURY PRicE X PEIIHIOBkaAipldd are®D 0D BABS 3R FRIRTSUCh as
the buying or selling of a set of securities. Execution nessages can be 36

WO 01/ 26003 ReJ! WROUithiybrdd GRs&kiay.ed W thout specific reference to a given
order. The atTri but glsr%defi rﬁedﬁforﬁ}% his op-code include: * ID:

D:
HHD- geney at ed; 8 4G ikiOlhk gosigén é;{ﬁg qré&e POSME VhilSark r?g?; Und 5‘%’{. 5

Price: The execution pric e execution quanti

seL ¥ °F T R, TRkl o K Yo BF nudel it PRk By R prPYR " 1

sub-ite referably required, is defined for use in transmtting a
gr aphi canﬂ’qeg & B’E?Xﬁﬁ@'age written by the broker and contai ni ng

informatj on gphout the  execution. The Ipk sub-itemis discussed above. An
exanpl e J(‘)f a?ﬁﬁi’gﬁ'ﬂf'i SWﬁégé‘ibEmFQFﬂ@ﬁg%‘r in Fig. 17. Execution-Ack: 15
This message is transnmitted fromthe HHS and indicates to the HHD that the

speci fi et Exethar; Bas FMadyersiprnymabezi ved and acknow edged. The
Execution- Ack op-code includes as attributes one or nore identifier
fields, %hi ctCam dheCaprcity ovaplenfahe paryan:wiioge behalf theerdenthias heemplacsdue acr oss
mul tiple HHDs (since two separate HHDs coul d possi bly generate

10 * Num: The order number

* Booth: The booth identifier
* Trader: The trader identifier
* Ticket: The ticket number
In addition to these attributes, one or more other attributes can be defined to
15  pass special instructions, indicate particular order flags, expiration times, or other special
instructions. In a preferred embodiment, the following additional attributes are also defined:
* ExecInst: The execution instructions
* Flags: The order flags
* TIF: The time in force
20 * Spinst. Contains special instructions for the completion of the order.
An example Order-Request message is illustrated in Fig. 16.
Order-Reply
This is a message which originates in the HHD and indicates whether the
broker has accepted or rejected a specific previous order. The op-code contains the following

25  attributes:
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the sane execution ID nunber). In preferred enbodi nent, an I D sub-item
containing the 20 associ ated HHD Execution ID, and an FID sub-item which
repr esent swolog2deé3VAD Execution |D are used. A value of - bcgRfdot4i4ncl uded
inthis field to indicate that a FOVAD transaction error has occurred and
a represent ati gp. e FORILD Pder f9de W Il be placed in a status attribute,
Stat, which represents the status of the FOVAD transaction. Possi bl e val ues

gefel gg t fﬁufﬁgiaéf?ﬂ%%gﬁﬁ? i egch%ﬁiﬁggach %ﬁ%ﬁ‘g’gnbe’*
<Executi on@g@%‘ ﬁ%g&%&?oﬁ%&%%f% é{( at :I%‘Q%ﬁ' %ﬁ@{éﬂﬁ?‘éé% ’ Which

the. T esul 1wl B8 e BRSH BB e RET B B R v SR bR
SO R SRR A
FOVRD. ExonGaEToACTEY Tocit CORIL B B apne s MOGRATSADSLY, < >
is included and used to communi cate the collection of orders affected by

this al | odensmited prderaust be gorsactesh &f e brakerchas netalrgadstacd andthe erder, B8- code

statenments. The Allocations op-code can be used within a 10 nessage but
cannot be corectionsnay bemegented! binsderwresasping has begungivmay be mpasgiblededorwict.hi n t he
Execution-Al |l ocation nmessage. The Allocation op-code includes the follow ng
at t ri but edn whichicase tRegorrsction must be rgidBdExecut i on 1D, * QyAl loc: The
gquantity of shares allocated to this order. * Qy: The current |eaves for
this doder. 15 * FVhrimpknenfaGbiDvhare sultiplaentions.of fie ROMAPDI systefn aseinfsecut i on
Al'l ocation nmessage with an Allocations block containing sanple Allocation
st at ement s Aler:sdugibite ican bé provided tospeaifyethe FON ADIdérkion AuthberDAh Bgantpls Oadeel- al one
nmessage, this op-code can also be included 20 as a sub-itemto another
message, Reply Mssdgads:Logon- Reply nmessage di scussed above. The
<Order-Reply ID="123" Stat="OK” FVer="2"/>
Order-Recall
15 This message originates at the HHS, in response to actions entered by the

clerk, trader, or other appropriate personnel. The purpose behind this op-code is to initiate

action on the HHD to remove the specified order from the HHD, thus pulling it away from

the broker. Appropriate notice to the broker when this action has been taken may be

generated by the HHD. The attributes for this op-code can inciude /D, the FOMAD order ID,

20  and, if multiple versions of FOMAD are in use, Fver, the FOMAD version number. For
example:
<Order-Recall ID="123" FVer="2"/>
Execution

This message is generated by the HHD and is used to convey an execution of a

25  transaction, such as the buying or selling of a set of securities. Execution messages can be
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attribute is the official tinme, such as the time of the Server in UTC
format. For exanple: <Tineset Tine=" 19980106174100"h Prices: This nessage
is sent fnegeigseesdHS and is used to comunicate to the bregde@tseo/gR14
associated with one or nore securities. The Prices op-code includes a 25

i cat ed SPPEEE vHiou pREAE kg o WUek Bt 2 e R Ao BB pAE

<I > sub it.er’T arégst be included to specify the price of a given security. A
sanpl e Pri'®&¥% nessage is shown in Fig. 19. Advantageously, this message

can be used to gui y send.,a bﬁOkﬁ’ via their HHD, a snapshot of the
| ast sale pric rgeneated sxqepdn I} | o) evance to the broker. For

exanpl e, the system.can send price information to a broker on a periodic
basis, 5 for ex¥Mpl FS?W“S?T‘%;‘%%%’F’}WI@S that they have specified in their
user profile or_only those securities for which the broker has outstanding
orders dr TooksPricgelipeexesuteRRceThi s op-code i s intended to be used as a
sub-item nessage wi thin another nessage. As discussed above with respect
to the Logbn- Re@dy Theexesyidon quaatitger ver - St atus 10 nessage is used to
indicate initial server status and also to pass order and execution
recovery nessagdfide: tlodicates thieipositioncofded ¢xeeutiont Possihle valuésare (BEY and-LS: St at us
of the FLS system Possible values are "UP" or "DOM'. * FOVAD: Status of

t he FOVAD SHEIfI#m Possible values are "UP" or "DOMN'. * Already-Logged-On:
I ndi cates that the user was already | ogged on to the system 15 Additi onal

optional stb-i tHEmestng Theeimestasipat hecxyeulofer s> ... <I > zero or nore order
request mnessages can be enbedded in the server status nessage. Enbedded

Nessages ameadaifioN, 4R Sibliteil) reftraBly s&juied, iSdcHindg foriRe @msmitihgs | uded in
the Logon Reply nmessage. The Recovery-Orders op-code can be used wthin a

nessage bulrapieligealidéd GiRBagt whttietBethe dfoker Sidaddmalif RIfdREEaNsboaHe NDST
preferably 20 is used within the Server-Status nessage only when the
Ser ver - St abligutBas T8O Puk subSiRRES df3Chssed above. An example of an Execution message is
shown in Fig. 17.
Execution-Ack:

15 This message is transmitted from the HHS and indicates to the HHD that the
specified Execution message was received and acknowledged. The Execution-Ack op-code
includes as attributes one or more identifier fields, which are used to uniquely identify the
execution at issue across multiple HHDs (since two separate HHDs could possibly generate
the same execution ID number). In preferred embodiment, an /D sub-item containing the

20 associated HHD Execution ID, and an FID sub-item which represents the FOMAD Execution
ID are used. A value of ~1 can be included in this field to indicate that a FOMAD transaction
error has occurred and a representation of the error code will be placed in a status attribute,
Stat, which represents the status of the FOMAD transaction. Possible values include

“EX_ERR”and NULL. A NULL value indicates a no error condition. A Fver attribute for

25  specifying the a FOMAD version number can also be defined if appropriate. For example:
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wi thin a Logon-Reply nessage. This op-code indicates that the current |ogon
Is in a state of recovery and that previously accepted orders are being
re-sent wodhgeyHD. One or nore <Order-Request> ... <IpRIGHLES can be
enbedded within the Recovery-Orders op-code and used to retransmt

i ncl uded or der s <532, M63-Qd4 RROVZHEHL AR FSiA="E X e opei-=pecut i ons> . ..

<I>. zero or nore Execution nessages can be enbedded 1n the server stat us
nmessage. df 910 ages are only present when the server status nessage
is inclu gon Reply nessage. As with the Recovery-Orders
op-code, preferablys: &B‘ﬂ’g < Lan - thin )
anot her nessage buj?y‘gg‘ﬂnot 9%2"'?1"5%39%2&03' iqegﬁﬂ%gﬁgen%&nﬂse@éﬁ&gﬁﬁq n{n%’ used
Wi thin t BeaRefidimonk sversl gz&ﬁw@erm*hy IR0 IfEmatRiliy Seherab Py e FEMS 20 | S
enbedded vvlathi_n a_mﬁ%gon- epl y massage? Thilsl op-gode] ifé;l_ndi cat}le{ge that the
currest lREURAd fotwirlled3o the BloRer 9fa eI P/ CThY da¥itidd AthiblitePinldeQH 3D Ywhit@! f or med
executions are being re-sent to the HHD. The Recover- Executi ons op-code
has no dedpréests e HHD BxecutiofNID, and an FBD Swiibl fRptéséréithe FOMAD Exedutioh @F can be
enbedded within the Recovery-Executions op- 10 code. An exanple of a

Server - St at us messpGAditohh rRiuitealesliad AFsaNRhys O 481iSincRA& and used to
Recover - Executi ons nessages is shown in Fig. 20. Wile the invention has

been par iahufichn ﬂ?&}d’fbt&ﬂﬁf&'ﬂéﬁ&ﬁ@&é’dwm ABERIR Ao e fcsrpllcgf £ 6f R

enbodi nents t hereof, be understood by those ski In the art that

ne. opri (R ARG ok Po-oRi R Blc AR Bn PR vh AR B8 710 | 0"
Pr ot 0ol 1ErerPe R EARRE B e of Vet R Bl Sl e 0B e o

GSHP (Lo g@&ﬁ%&-ﬁ%&aﬁ%n Ifx?eggagé.R?Rel Xlklmation op-code includes the following attributes:

* ID: Represents the HHD Execution ID.

* QuyAlloc: The qﬁantity of shares ailocated to this order.

* QO1ty: The current leaves for this order.
15 * FVer: The FOMAD version number.

An example of an Executfon;Allocaﬁon message with an Allocations block containing sample

Allocation statements is shown in Fig. 18.

Timeset:

In addition to being a stand-alone message, thxs op-code can also be included

20  as a sub-item to another message, such as the Logon-Reply message discussed above. The

attribute is the official time, such as the time of the Server in UTC format. For example:

<Timeset Time="19980106174100"/>

Prices:

This message is sent from the HHS and is used to communicate to the broker
25  the most current price associated with one or more securities. The Prices op-code includes a

Time attribute which contains a timestamp for the indicated prices. At least one <Price> ...
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.Logon- Reque
broker, via their HHD, a snapshot of the last sale price for all securities of relevance to the

broker. For example, the system can send price information to a broker on a periodic basis,
5  for example, for all securities that they have specified in their user profile or only those
securities for which the broker has outstanding orders or looks.
Server-Status:
This op-code is intended to be used as a sub-item message within another

message. As discussed above with respect to the Logon-Reply message, the Server-Status

10 message is used to indicate initial server status and also to pass order and execution recovery
messages to the HHD. The defined attributes include:
* FLS: Status of the FLS system. Possible values are “UP” or “DOWN?”.
* FOMAD: Status of the FOMAD system. Possible values are “UP” or “DOWN?.
* Already-Logged-On: Indicates that the user was already logged on to the system.

15  Additional optional sub-items include:
* <Recovery-Orders> ... </>: zero or more order request messages can be embedded in
the server status message. Embedded messages are only present when the server status
message is included in the Logon Reply message. The Recovery-Orders op-code can be used
within a message but preferably cannot be used as a stand-alone message and most preferably

20  is used within the Server-Status message only when the Server-Status message is embedded
within a Logon-Reply message. This op-code indicates that the current logon is in a state of
recovery and that previously accepted orders are being re-sent to the HHD. One or more
<Order-Request> ... </> messages can be embedded within the Recovery-Orders op-code

and used to retransmit included orders.
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Userld CDATA #REQUI RED Password CDATA #REQUI RED Force CDATA #REQUI RED> 40
<!-- If the_Logon is unsuccessful, none of _the sub-itens are. required -->

<! ELEMENTwbogsdedRep! Y ( Heartbeat- Period?, O der- Repl y PEIosostia
Look- Repl y-Ti rreout ?, 45 Look- Dat a- T| rreout ?, Profile-Data?,

e e e S e s
(01%( o f)k éﬁéfi"ﬁz% ‘BCS?%EEWQ%‘; E’%@T%e R@Fg%%m %E%%“N?M ten _
Lo e Kt 0 s PR e RS P Rl P~ 1

FromAddr CDATA #REQUI REI%>
preferably the Recover-Executions op-code can be used within another message but cannot

5 be used as a stand-alone message and is used within the Server-Status message only when the
Server-Status message is embedded within a Logon-Reply message. This op-code indicates
that the current logon is in a state of recovery and that previously performed executions are
being re-sent to the HHD. The Recover-Executions op-code has no defined attributes. One
or more <Execution> ... </> sub items can be embedded within the Recovery-Executions op-

10 code.
An example of a Server-Status message with an imbedded Recovery-Orders '

and Recover-Executions messages is shown in Fig. 20.

While the invention has been particularly shown and described with reference
to preferred embodiments thereof, it will be understood by those skilled in the art that various i
15  changes in form and details may be made without departing from the sprit and scope of the

invention.
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15 <! ELEMENT Look- Reply EMPTY> <! ATTLI ST Look- Reply Reql D CDATA #REQUI RED
ToAddr CDATA #REQUI RED  Synbol .CDATA #REQUIRED.ZO Accept. (YI NI PR)
#REQUI REb 01726083 EVENT Look-Data (Ink, Priority?)> <! ATTedraIsobenaks Dat a Reql D
CDATA #REQUI RED 25 ToAddr CDATA #REQUI RED Synbol CDATA #REQUI RED>
<! ELEVENDpNRBIX (£ | i e tkeVE DS DA 3, BT REAoh 151 fialBd) #REQU RED>
<l ELEMENT ProfiTe-Data-Reply EMPTY> <IATTLI'ST Pr of| | e- Dat a- Repl y Success
CDATA #BRRJoRED> 35 <! ELEMENT Msg- Request (Priority?, Text)> <! ATTLIST
‘Msg- Request quD CDATA #REQUI RED FromAddr CDATA #REQUI RED> 40 <! ELEMENT
Msg- Reply <! AIT, pI y Regl D CDATA
H#REQU REDELE %Ioggié@%&_ﬁéﬂdﬁg ﬂ%ﬁﬁ%sr Request ENPTY>
5 Logon~Reply ]
Logoff-Notify ]
DND-Notify |
Heartbeat~Notify !
NACK |
10 Msg-Request |
Msg-Reply |
Look-Request |
Look-Reply |
Look-Data }
15 Profile-Data l
Profile-Data-Reply |
Order-Request |
Order-Reply |
Order-Recall I
20 Execution |
Execution-Ack ]
Execution—-Allocation |
I
I
!
I

Timeset
Server-Status
25 Prices
Page-Request
Sp-Instr I
Version)>
<!ATTLIST GSHP
30 SID CDATA #REQUIRED
Seq CDATA #REQUIRED
LRSeq . CDATA #REQUIRED>

<!ELEMENT Logon-Request (Logon-Request~Version?)>
35 <IATTLIST Logon-Request
Userld CDATA #REQUIRED
Password CDATA #REQUIRED
Force CDATA #REQUIRED>

40 <!-- If the Logon is unsuccessful, none of the sub-items are
required ~-->
<!ELEMENT Logon-Reply {( Heartbeat-Period?,
Order-Reply-Timeout?,
Look-Reply-Timeout?,
45 Look-Data-Timeout?,
Profile-Data?,
Server-Status?,
Sp-Instr?,
Timeset?)>
50 <!ATTLIST Logon-Reply
Success (YIN) #REQUIRED>

<!ELEMENT Logoff-Notify (Profile-Data)?>
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<I ATTLI ST Order-Request | D CDATA #REQUI RED Stat CDATA #REQUI RED 50 Sym
CDATA #REQUI RED Price CDATA #REQUI RED Qvy CDATA #REQUI RED Side CDATA
#REQUI REDwhsiHehos CDATA #REQUI RED 55 Ti nes tanp CDATA HReSe Mgl ra1lfVer CDATA
#REQUI RED 42 WO 01/ 26003 PCT/ US00/ 27414 Cap CDATA #REQUI RED NUWICDATA
#REQUI RED Boot h CDATA #REQUI RED Trader CDATA #REQUI RED 5 Ti cket CDATA

#REQUI RED_, AI{\ fg@gﬁk RED Fl ags CDATA #REQUI RED Spl nst CDATA .
#RECUIRED ; _L 10 <! ELEMENT Order-Reply EMPTY> <! ATTLI ST

Or der - Repl y RE?) phedurePATA #REQUI RED 15 FVer CDATA
#REQUIBEDD <IELENENT CXder-RecaII EMPTY> <! ATTLI ST Order - Recal

<!ELEMENT Heartbeat-Notify EMPTY>

<!ELEMENT Look-Request (Look-Reply-Timeout?, Text?,Priority?,Look-
Data-Timeout?)> '
10 <!ATTLIST Look-Request
ReqID CDATAZ #REQUIRED
Symbol  CDATA #REQUIRED
FromAddr CDATA #REQUIRED>

15 <!ELEMENT Look-Reply EMPTY>
<IATTLIST Look-Reply
ReqID CDATA #REQUIRED
ToAddr CDATA #REQUIRED
Symbol CDATA #REQUIRED
20 Accept (YIN|PR) #REQUIRED>

<!ELEMENT Look-Data {Ink,Priority?)>
<!ATTLIST Look-Data
ReqlD CDATA #REQUIRED
25 ToAddr  CDATA #REQUIRED
Symbol CDATA #REQUIRED>

<!ELEMENT NACK (Original)>
<!ATTLIST NACK
30 Reason (malformed) #REQUIRED>

<|ELEMENT Profile-Data-Reply EMPTY>
<IATTLIST Profile-Data-Reply
Success CDATA #REQUIRED>
35
<!ELEMENT Msg-Request (Priority?,Text)>
<!ATTLIST Msg-Request '
ReqID CDATA #REQUIRED
FromAddr CDATA #REQUIRED>
40
<!ELEMENT Msg-Reply. (Ink?,Priority?,Text?)>
<!ATTLIST Msg-Reply
ReqgID CDATA #REQUIRED
ToAddr CDATA #REQUIRED>
45 '
<!ELEMENT Order-Request EMPTY>
<!ATTLIST Order-Request
ID CDATA #REQUIRED
Stat CDATA #REQUIRED
50 Sym CDATA #REQUIRED
Price CDATA #REQUIRED
Qty CDATA #REQUIRED
Side CDATA #REQUIRED
RemQty CDATA #REQUIRED
55 Timestamp CDATA #REQUIRED
FVer CDATA #REQUIRED
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| D CDATA #REQUI RED 20 FVer CDATA #REQUI RED> <! ELEMENT Execution (1nk?)>
<! ATTLI ST Execution | D CDATA #REQUI RED 25-FI D CDATA #REQUI RED Sym CDATA
#REQUI RRRD offidofe CDATA #REQUI RED Qty CDATA #REQUI RED siissetiATA #REQUI RED

30 Stat CDATA #REQUI RED Ti nestanp CDATA #REQUI RED> <! ELEMENT

. Executi on- Ack EMPTY> <! ATTLI ST Ggu | &éﬁ 35 I D CDATA #REQUI RED FI D
CDATA #REQUI RED St at TA # \ :

Execution- Al |l ocation ( cati Qhsdkbh>sr | ST Execution-Allocation ID
'CDATA #REQUI RED FI D GRAA #REQHaREDEr
Recoyadey- EXeifiTnOBREQuIRES! ATTLI ST Server-Status FLS
CDATA #REQUI RED FOVAD:z%dARA: #REsadn Rk orAlREeady - Logged- On CDATA #REQUI RED>

(Recgvery-Orders?,

1REELEMENT Ser ver - St at us

50 <! ELEMENT Page- RequebdgsEMPTYCDATA #REQUIRED

10
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< !|ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

< !ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

SpInst CDATA #REQUIRED
TIF CDATA #REQUIRED>

Order~Reply EMPTY>
Order-Reply
ID CDATA #REQUIRED
Stat CDATA #REQUIRED
FVer CDATA #REQUIRED>

Order-Recall EMPTY>
Order-Recall
ID CDATA #REQUIRED

- FVer CDATA #REQUIRED>

Execution (Ink?)>

Execution
ID CDATA #REQUIRED
FID CDATA #REQUIRED
Sym CDATA #REQUIRED
Price CDATA #REQUIRED
oty CDATA #REQUIRED
Side CDATA #REQUIRED
Stat CDATA #REQUIRED

Timestamp CDATA #REQUIRED>

Execution-Ack EMPTY>
Execution-Ack
1D CDATA #REQUIRED
FID CDATA #REQUIRED
Stat CDATA #REQUIRED
FVer CDATA #REQUIRED>

Execution-Allocation (Allocations+)>
Execution-Allocatian

ID CDATA #REQUIRED

FID CDATA #REQUIRED>

Server-Status (Recovery-Orders?, Recovery-Executions?}>
Server-Status

FLS CDATA #REQUIRED

FOMAD CDATA #REQUIRED

Already~Logged-On CDATA #REQUIRED>

Page-Request EMPTY>
Page-Request
Look (Y[N) #REQUIRED>

Timeset EMPTY>
Timeset Time CDATA #REQUIRED>

43
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<I ATTLI ST Page- Request Look (YIN) #REQUI RED> 55 <! ELEMENT Ti mneset EMPTY>
<! ATTLI ST Ti neset Ti me CDATA #REQUI RED> 43 WD 01/26003 PCT/ US00/ 27414

<! ELEMENT W ofrss803 Pri ce+)> <I ATTLI ST Prices Time CDATA #RERdstaP4 ©

<! ELEMENT Sp-Instr (Pair+)> <!-- The follow ng can only be used as
sub-itens --> <I ELEMENT Heart beat - Peri od EMPTY> 10 <! ATTLI ST

Heart beat - c;ocrégs ATA #REQUI RED> <! ELEMENT O der - Repl y- Ti meout
EMPTY> <! ﬂ, “‘% %%Eﬁ%%% s CDATA #REQUI RED> 15 <! ELEMENT
Look- Repl y=Ti rreout epl y- Ti meout Seconds CDATA

#REQUI BEDz.EﬁhEk-El\ggﬂnggpk(ﬂg@&a Ji meout EMPTY> <! ATTLI ST Look- Dat a- Ti meout
M nut es CDATA #REQUI RED> 20 <! ELEMENT Logon- Request - Ver si on EMPTY>
<! ATTLI ST« L.og@Re %lll%ﬁiné/afail 0A1YaleU@s6DAEAs HREQIMRED> <! ELEMENT Pai r
EMPTY> 25 <I ATTLI ST Pair Nanme CDATA #REQUI RED Val ue CDATA #REQUI RED>
<! ELEMENT< RIENERT \HQrdBest(Ferded -BRequest +) > 30 <! ELEMVENT
Recov#l y- £T0l 5D rHeaf ErexurPeonsd SSecoht ENBNA #RHQUEAEDONS (Al | ocati on+) >
<! ELEMENT Al | ocati on EMPTY>

<!ELEMENT Order-Reply-Timeout EMPTY>

<IATTLIST Order-Reply-Timeout Seconds CDATA #REQUIRED>

15 <!ELEMENT

<!ATTLIST

Look-Reply-Timeout EMPTY>
Look-Reply-Timeout Seconds CDATA #REQUIRED>

Look-Data-Timeout EMPTY>
Look-Data-Timeout Minutes CDATA #REQUIRED>

<!ELEMENT

<!ATTLIST
20

<!ELEMENT

<!ATTLIST

Logon-Request-Version EMPTY>
Logon-Request-Version Value CDATA $#REQUIRED>

25
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<!ELEMENT
<1ATTLIST

<!ELEMENT
<!ELEMENT

<!ELEMENT

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT

<!ELEMENT

<!ELEMENT
<!ATTLIST

<!ELEMENT

Pair EMPTY>

Pair

Name CDATA #REQUIRED
Value CDATA #REQUIRED>

Recovery—~Orders (Order-Request+)>
Recovery~Executions (Execution+)>

Allocations (Allocation+)>

Allocation EMPTY>
Allocation
ID
Qtyalloc
Qty

CDATA #REQUIRED
CDATA #REQUIRED
CDATA #REQUIRED
FVer CDATA #REQUIRED>
Priority EMPTY>

Priority Value (Normal|High) #REQUIRED>

Price EMPTY>

Price

Sym CDATA #REQUIRED
Price CDATA #REQUIRED>
Profile-Data (Pair+)>

Text (#PCDATA)>

Ink (#PCDATA)>
Ink Format (Stroke-Vector|GIF89a) #REQUIRED>

Original (#PCDATA)>
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35 <I ATTLI ST Al l ocation | D CDATA #REQUI RED Q yAll oc CDATA #REQU RED Qvy
CDATA #REQUI RED- F\Ver CDATA #REQUI RED> 40 <! ELEMENT Priority EMPTY>

<! ATTLI SWe8126003 y Val ue (Nornulj Hi gh) #REQUI RED> <! ELENahsebbigs EMPTY>
45 <! ATTLI ST Price Sym CDATA #REQUI RED Price CDATA #REQUI RED> <! ELEMENT
Profile-Data (Pair+)> 50 <! ELEMENT Text (#PCDATA)> <! ELEMENT I nk
(#PCDATAK> <l AEB:bidr | ( RE

<! ELEMEN¥>Or i gi nal (#%ﬁ%@}i %E% 3 gg%q{éé%lggcg ﬁfl Ig>e‘W?/IsBr oker
eonpar es <it EGEMBNrevesd i oaTEMperssi on to the val ue here - -> <l ELEI\/ENT Ver si on
EMPTYS 5<{AWTLIIS STe Meilomi msBIMIREOKeZ00)0388pu#RERUI RED> 45 WO 01/ 26003

PCT/ USO0/ 27414 APPENDI X B: d ossary of Common Trading Terns All ocation -
The distribution of the shares traded in an execution across the orders
that are
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eligible to participate in the trade. Break - Afailure to reconcile an
order that has been_ filled, either within a menber firmor 5 between
menber fi wgorrBiosakdown - Detailed information about an geGbbifi
including quantity and contra party. An execution consists of one or nore

br eakdo L - The op sr i ker | ade e.g., as identified by.
brokera\é\mggée nunber . t?l ﬂﬁgﬂ i cal representation of
handwri tt i nf or aki n a 10 scanned/ d e. Digital
ok oy AR, ﬁ%&lrﬁbﬁmﬂg‘fﬁ@é@ et & Gy rep R b B AR Cm AR A on 0 The

act of perform a trade,; -and/or the information (price and quantity) that
descri bes it. lﬂ‘ﬁlﬁﬁ’m‘?\mbﬁ? F%ﬂ'e roor order nmanagenent architecture

whi ch i mpl ene ntsapartlcular - Aclient appllca,lon which is
part of %ma@n@haw%qréhﬂtmﬁahemﬁg%mqw iREMERDETHEM ot hs t o
assist with order managenent. HHD - A Hand Hel d Device, such as the piece
of hafdware ub@ﬂegymgngwéif@sro access the wreless network. 20 HHS - A
server application that routes comuni cati on between the HHDs and t he ot her
syst em c Bngakdovm s Defiled ifigmatigmationt &y éxgcwionyintlndiBOiuddtityhandesiontrs pasty. t he

HHDs. Leave -The remaining quantity of an active -order. 46 WO 01/26003
PCT/ US00/ 2741An ekennkion cohsiststof ofe onrhare beakdownsgeneral |y witten on a smal |

pi ece of paper or captured digitally on a handheld device, that provides an
i ndi cat i Qon®d — Theopposing biokepinteatade @] dsiiduntifiédby brokgagecand dadgeruimber. Thi s
information r may i nclude current ask and bid prices, volune estimates,

parties Diifl #kd A grapmaﬂlréxﬁeseﬂtaﬁoxbéﬂiaﬁdwﬁmtmmﬂauondewmﬁmmaon is 5

witten in a conmonly understood format. Al so referred to as a "Fl oor

Pictype. " OMVianndd¥iaRdd iMage ISIBRAinlmaYbé Smbietsed ind ieloss mé¥het fo3t ruction to
trade a security. An order contains all of the information that a

transmission.

Execution — The act of performing a trade, and/or the information (price and quantity) that
describes it. |
FOMAD ~ A particular floor order management architecture which implements a particular
15 OMA. | |
FOMS — A client application which is part of the order management system that the clerks
use in the booths to assist with order management.
HHD - A Hand Held Device, such as the piece of hardware used by brokers to access the
wireless network. |
20 HHS - A server application that routes communication between the HHDs and the other
system components. The HHS also interfaces with FOMAD on behalf of the HHD:s.

Leave —The remaining quantity of an active order.
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broker needs to performa trade. The termalso refers to a representation
of this information, such as digital or on a piece of paper. 10 UTC -
Uni ver sayo 6pssoés nated Time, which refers to the tine aspclwsotvmﬂhe Vorl d
Time Standard. Previ ously referred to as Greenvvl ch Mean tine or

}:/g:]??lr &P_EAI%W en - H,?%@n'eibaﬂg@{zgéaﬁg)é %@f F@igesclir‘%agm%%éxecuél on,
T %b%ﬁr%? ?%%%“?H Bbxide %éﬁ'ﬁﬁa%%@%"&m REAPIRGE e for

processi ng an _order exch e as shown
and descri be}BE} %eicﬁmyl 'ngs 1%%%?%%1&@01}1&8@ %uérscg "ﬁg aﬁﬂblgrp(’j'l&s’ s @Pglg security
on the floor of an exchange as..sho d describ n.. 1 3. A system
for conmmuni ¢S ’b‘@mﬁéé‘h" g"eﬁéﬁﬂf‘l@f‘%} WS ﬁrgseﬂ'é’i‘}F‘EeqﬁﬁHS%Fma?"Nsadl ng system
as shown and descrl bed herein, met hod for commni cating petween a
handhel d t r aWFign wow%myméo@rfam%g%y Seferredio ag gofileon R ®Rescr i bed
herein. 1 5. A conmmuni cations protocol for use in passing nessages between
a 2 ha®MArOrderMMangerseniAzehites®™s handhel d server system connected to a
tradi ng systemas 3 shown and described herein. 1 6. A conputer readable
medi um Exder a1 An ingirucion tet teade @ seuridy fAmorder containg elinfithe defoimationghaseocol f or

use in.passing nmessages between a handhel d tradi ng device and 3 a handhel d
server syst ebmokermeedstte gerfarmea traded Thejtesy sise mfers ichmpresemationad this bed her ei n.
48

information, such as digital or on a piece of paper.
10  UTC — Universal Coordinated Time, which refers to the time as set by the World Time
Standard. Previously referred to as Greenwich Mean time or GMT.
Verbal — The price and quantity of an execution, as in the “verbal confirmation”.

Written — The breakdowns that fully describe an execution, as in the “written confirmation”.
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CLAIMS:
1. A system for processing an order for a security on the floor of an

exchange as shown and described herein.

2. A method for processing an order for a security on the floor of an

exchange as shown and described herein.

3. A system for communicating between a handheld trading device and a

trading system as shown and described herein.

4, A method for communicating between a handheld trading device and a

trading system as shown and described herein.

5. A communications protocol for use in passing messages between a
handheld trading device and a handheld server system connected to a trading system as

shown and described herein.
6. A computer readable medium containing computer code defining a

communications protocol for use in passing messages between a handheld trading device and

a handheld server system connected to a trading system as shown and described herein.
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