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all ocating, tracking and reporting orders and trades executed in the
context of an exchange setting, such as the New York Stock Exchange
(NYSE), which nethod and system supports the use of 5 w rel ess handheld
tradi ng devices used by floor brokers on the exchange floor. The present
invention is further directed to a specialized conmunications | anguage and
protocol for conmunications between the handhel d devices and the trading
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6, 1999, pendi ng ent @%pl [ ca!l on Serla ﬁﬁ 2g7 entitled

"ORDER CENTRI C TRACKI NG SYSTEM', filed on Cctober 6, 1999, and pendi ng

U. S. Patent Application Serial No. 09/ 413, 150, entitled "HANDHELD TRADI NG
SYSTEM 15 | NTERFACE" and also filed on Cctober 6, 1999. The entire contents
of these three applications are herein expressly incorporated by
reference. | WD 01125003 6 April 2004 PCT/US00/ 27414 BACKGROUND: There
exi st FEID SIF THEINVHENTIONNci al nmarkets in which securities, conmmodities,
and ot her negotiable instrunents are traded. An auction market, such as a

stock exchange, ThepRBestUatertiondsgirédted@rakféthod ﬂl@gys@uﬁfotenbdmaget buyers
and sellers 5 congregate on an exchange fl oor and announce their respectlve

bi d prhgagnégﬁéfé bohhgiadrs 8 radSleaBhiEE tﬁepaar&&t%?s&@ma{gen ahnge%“ b ont

trade 1n any particular securit occur at no nore

price u Q ! ha t he ce a
sel l er a§§1 %%EOSI{ E%E*éaﬁﬁ%ﬁﬁﬁg ‘?’#‘f&ﬂ eﬁ?@r@d% rﬁé:ul?qogt s%éﬁ exchange
ar e S p%’%!e €ss fslancﬁ“l 1% t];'a!d(l)no devices used by floor brokers on the exchange floor. The present

invention is further directed to a specialized communications language and protocol for

communications between the handheld devices and the trading system.

STATEMENT OF RELATED APPLICATIONS:

10 This application claims priority from pending U.S. Provisional Application
Serial No. 60/157,987 entitled “EXTENSIBLE MARKUP LANGUAGE (XML) BASED
PROTOCOL”, filed October 6, 1999, pending U.S. Patent Application Serial No. 09/413,270,
entitled “ORDER CENTRIC TRACKING SYSTEM?”, filed on October 6, 1999, and pending -
U.S. Patent Application Serial No. 09/413,150, entitled “HANDHELD TRADING SYSTEM

15 INTERFACE” and also filed on October 6, 1999. The entire contents of these three

applications are herein expressly incorporated by reference.
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fl oor of Zﬁ_the exchange. In response to a "l ook" request, a broker notes
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respect to what is happening in the market for a particular security. The

"1 ook" information Amenethdnlayeneorbthe Klmor nfign exachyngtegre spidiudisoand fisor
particul ar broker and what he has observed. For exanple, "I ook"
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and prices, appraisal of market interest, a broker's opinion and any of her
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signi ficant nanual conponent to process an order once reaches

the fl o Typically, der will be entered jnt
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exanpl e, these orders. can be entered by a trader 120 at a |listed desk. The
order is H%?{s%{ﬁ%%rs().o an order 10 nanagenent system for exchange |isted
securities. The order is.displayed via an order nmanagenent system
application in the AfRifel Fanwsetion emginatanlieean ordge ispliasd withearoff¢ine-floor
security. An order ticket is then automatically printed in the appropriate
boot H3 Aftraging desk to buy or sell a particular security. The trading desk then conveys the order to

an exchange clerk who notes the parameters of the order, including whether the order is abuy °
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 appropriate 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 via a
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
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Al ternatively, the broker can send the paper to the booth via an exchange
r unrder . brekerspayawishitd proiEleappr eci at ed, a fl oor broker nust often interrupt
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comuni cation. This information is generally penned by the broker or by a
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to be picked up by a firmrunner. The contra breakdowns are then taken to
a bank rohndgement sypiesitapplicatiah édltheasdidg s otk hhelngeldslopders fokGhd Bieeh y pi St S
enter the information into a firmtrading system GCenerally, the contra
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typists file the paper containing the verbal and witten information. This
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special handling instructions with the clerk. Alternately the broker may telephone the booth
to get necessary information and write it on a piece of paper. A broker must 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
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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



20 the booth station associated with the booth to which thgs%r)q%r Eynbol
had been allocated. Typically, multiple booths are utilize P08 Uni que
set of wWortmaiésoml | ocated to each booth station. The set pafruspomis
allocated to a floor broker IDis a unique subset of the set of synbols
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synbol associated with the order. In addition it can route the order to a
part i culcd symhed esogiates it thegagticylarsecuity Se@E#@ded t he security synbol
associated with the order. 15 In still another aspect, the conputerized
sysi®m can be | i nkedng aspect of thepnventioneal seirod symhels atpeailonated §artperticalad a
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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 logged 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
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di agram artbeat synchronizatign process; FIG. 4 illustrates a flow
of an al %@%ﬂgﬁ%ﬁ P&alﬁuﬁa&&é@%@né}%@ Hy oSy siery Gan,calgilats A aggiggate of
represent atj on of tgé architecture of an order centric tracking system
accor di nEERANg prdersiatrreed A thresheld prices The qrdsey eam inlude bwaordars arseld atdengy 71 ow
bet ween a handhel d device, a server, and other elenents of a trading
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Fig. 1. there is show illustration of the high-level architecture of one

embodi megymiiring de9icelinked by 2 ERHp@Er SYRE e ggist Qrefo(ﬁErattier%Qﬂef- Q&nﬁﬁtglf%frver

executed on an 25 exchange floor. A trader 120 can Initiate a er to be
execut edetohfdGn dr8Q'to Apafltufe¥ B8 Wtion 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 aqother aspect, the computerized system can be linked to a
computerized order management system and a computerized recording station.

Various communication protocols caﬁ be used to communicate with the
bandheld 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



7 WD 01/ 26003 6 April 2004 PCT/USO0/27414 The order is entered into an
onl i ne managenent system 130. The online managenent systemsﬂ@fdze%
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st at i onshandleld deviee ¥ dfrip disepveradtthaidhe order hanbrgemecorrypisd orptheoviseskaulds t he
conput eri zed devices 114-116 130 140 150 10 161-166 can include a

pr ocessaiqt beeompleteda user i nput device, such as a keyboard and/or npuse,
and a user output device, such as a video display and/or printer. The
conpyt eri zed devices 114-116 130 140 150 161-166 can communi cate wth each
ot her to exchange data. Interactions with the Handhel d server 150 and the

online WRIBUBERERISHEAEOFIHP: fABURRceed as if each was a single entity in

t he net WOrkK 100. 15 However, the HAS 113 and the online nmanagenent system
130 may i ncl ude tiple .processi and t abase .sub-.syst. such .as
cooperative or rrergh}?&gﬁgowg(%g? eﬁgg‘gf' &7 %ftﬁe agffgﬁég\gnggﬁ\%ﬁgg e iebagﬁyt hat
can be geographically dispersed throughout the,netv%Qrk 100. A local server
164- 165 PRYR am;s%%yowwalliﬂ dgscriptkion apd deswjags oftiigstiative emBodimenty ofp
.include one or nore databases 145 storing order related information.

Appr opr i the invientiehviarwhidld and sof t ware which can be used with suitable

nodi fications as appropriate to inplenent various aspects of this network
as described her ei FIGM li atblubtenion dfehd Kigh<deve! agkitddiure nf bheembbdimenRedfan i ng
now to Fig. 2, a trader, custoner or other person with access to the Oder

ManagenegierdetitrRMrabRBgishitbhat es a trade by entering an order 210 into a
network access device such as, for exanple, a conputer. The O der

Managenent System . I ' he order as
appropriate and as@%?gﬁﬁé&ﬁﬁﬁﬁﬁﬁgﬁgﬁg g{def)ﬁ)rog%gﬂf&%?e >2004 WD 01126003

RS ST FIG. 3 is a flow diagram of a heartbeat synchronization procéss;

FIG. 4 illustrates a flow of an allocation of traded shares;
15 FIG. 5 is an alternative representation of the architecture of an order centric
tracking system according to the invention;
FIG. 6 is a diagram 1illustrating 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:
Tuming 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.
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updat ed oheeiasnapament s9BeinES0C | FBck 'of 1) dopgRitdrized dbvickdi B4-184 130 14c0di ng
station 150 can enter witten information using the broker's di grtal

recef ds 16186 eérﬁh&eéeagrqceggeptrﬁ heR, 2%s@inpti @evicat ﬁrcﬁagsgkgse af

handhel d trading devic s di sc oséd in co-pending U. Appl [ cat I on

S B B S B B PRI T

on Cctober e en e con |ncorporated

V14 116 used o 5P SmBEREHGEIRRAT 10 da0 44D IS0 s Eph ComRIFFEAL | on

over a wireless network 119. The 9 6 April 2004 WO 01/26003 PCT/ US00/ 27414
wi r el es¥Witheagibetker te exghvingadpia. dutsirstiorgwith therfdandhgll segves S0 andthe onbinever
t he handheld conmputing devices 114-116 can al so establish a direct TCP/IP

socket oanageatenbsystam &30 trerptheded asef eaeh wiak 2 sangle notityie theagtworkd 000 use
exchange m ddl eware wirel ess networks 119.
15  However, the HHS 113 and the online management system 130 may include multiple
processing and database sub-systems, such as cooperative or redundant processing and/or
database servers 164-165, that can be geographically dispersed throughout the network 100.
A local server 164-165 may be a proxy server or a caching server, The HHS 113 may also
JAnclude 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



Vari ous conmuni cati on schenes can be used to pass data betg&;ﬁ;}iﬁ tradi ng
system and the 5 handhel d devices. A particularly preferre |n{er ace

pr ot ocokyo sisegsent ed as an XM | ayer over the TCP/ I P soggqiusoea@discussed
“in detail below. A broker can execute trades in accordance w th outstanding

1147110 oRERE ] HRRRER ATt Bk B R RO Ry shar es
accopt daneesonint RosninAR0 edBhmis e orgth B hodtn aion A28 b0 Sl oicer 1 n

this task by maintaini _rf_%@a | i st of outstanding orders and aggregating the
| eaves trnsmitithe grdgeiosthe Handheld semver 21 %y &on examiple, abier the ardsghasdege pracessehie

broker to record executions on the device 114- 116. In one enbodi nent,
order probebeothgldrhin®he bamdhetd/secean in hoh tdesmitethetorden to ahandieid computagt ur ed
semantically, such as the synbol, side, quantity and price relating to the

trade. devickohes Which@Brokerd IHagageiaed with thelsecuiiy byanbollis Weged, day, speci al
i nstructions, and alnost any other information relating to an order can

al so be recor ded y'cﬁi&ﬁ&ﬁ@ams%m%&a ﬁwh@gsnp%é%éﬁgﬂoﬁéwéd%y | og

can be provided wt order centric systeml sI]gnl frcant

events that ;occyr rel atin n_order can.be gorded.. The. hi st.ory |.0g can
e 20 <P PiokeF 1t an CBleRls ket BaP abielar TR eonlrBh St St S dpeed, Ve
or ac C isc_(CD). The |og can provi.de a neans whereby broker can
revi ewot?rg})n‘sﬁkﬁg‘ﬁ-oﬁf 1S 5Rg cpiee e{‘?%PWbaCCBEi}Pg ORErs aehsivsd napé@wéhpl@o a
user in a manner that will give the user a quick view of what actions have
been pesomputing dewirad 14d 16.ng¢u indementioprelating tnighe ofdens iddrapsmiTigd kesan erdisked by
the order centric systemcan be displayed in chronol ogi cal order, or

accir dimgnagement systernfpr axchanpe-Heovet sexguritienc Thobmkert oan iderficeApith the2004 WO
01/ 26003 PCT/ US00/ 27414 Users can include a trader 120, a booth clerk, a

br oker , haadkel@de¥iced by e Hclink FbuGifie 3fid behel N8 Mite@iceGRMcES sis,?lxﬁd%ﬁ I'n one
enbodi nent, a user can be a custoner 140 with renote access to the order

o UKL AR ARSI GRS il i B B
U R A TR e
speci i(g:fﬁ ItiI € crag %Ps%%eicra]gtu?eg cl)no 2? 1r1a.r|1d?1glkd' 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  anexchange floor is capable of TCP/IP communication over a wireless network 119. The



I'n one enbodi ment, task history data is also stored on theshandheld
conput i ngWoaMi26®@3114- 116. Data is preferably purged fromt £il4d
conputing device 114-116 at the begi nning of each new tradi ng day or nore

f r equent bireRSs @ik i%%ﬁi@ﬂﬂ%l@?ﬁ%éeh Bieihk GRd1R @Eyaglgenﬁhﬁé{z&l fhe HRHAA'I can

al so be subject to network fai recovery-as scussed 7 n nore detail

bel ow. | ELd an: 1€ | [ Vi at e dat abase .can be

mai nt ai n'god gn;%%%léﬁgiy?%g? %)}%s] o?%@%@gﬁﬁegﬁﬁfo EVOPBEEINdAer ed
during the rse of .the,day. The .separate dat e wl|] allow brokers to

' reconci |€3“§)%§@U%E{V§ﬁ§ lé\na{l%n‘%\klp«? THREE 1 Hse %ﬁcﬁﬁﬁgg r’i@g@@’@{ﬁ@%@eﬁ reiwpPiksdd®- To

I ncrease_security, the order centric systemcan encrypt the nessage stream
bet ween ¥arigprfneigunicationsshemes ¢anderssl tormss date betisah Bledradiry systerSnd the

configured to comunication between existing trading firmsystens 130,

t rading ksndhaldgisviopst drpartioviprtyrmrefeanad fretrdace prgtutal hgphiencntdns 20 XINM-12465.
Each handhel d 114-116 can establish a comruni cation session with HHS 113

over a owereheTSPARGOENK is disttisdddIn §41dil Welolv. partici pate in order processing
systens on behal f of the handheld conputing devices 114-116. HHS 113 can

al so maintain | ogi A 1$8R& QA eﬁéﬁkﬁtﬁcﬂﬁ irk zﬂ%ﬁrdmd\?@k %ﬁ%ﬂ%ﬁg io?@ergﬁl\é% fave

114-116. HHS 113 can act as a pass-throug per t 0cOl "conversi on

bet ween r.adi fii Managenent Architecture, and the 25 handheld
ressagt rocep st MRl SRR R e N s T R e C B ke o
April 2004 kV\nD 01/ 2?803 PCTI USOQ 27414 An order centric systemcan allow an
order t o PROKERFRATE QT ARV ANy BAsss tebyyand sell ofa partishiay saverity angsatavhat price

Typically, an order is entered by a trader on the Listed desk of a firm
The B devels aregeeniable. The hendield deniraddAdio cay bt usedftonssist altmoige i ihid mek
securities. The order can al so be displayed in the order managenent system

appl i catbomaimaiting adeo bfiottsatding ofdercindagaregsting the leabBeofIiReaRd&GECTRELY. | N
one enbodi nent, the order centric system automatically routes the order to

a br okerhandheldaiadicess daifighitatto pafmiit felbAkes RFMESExed oAl 8h B deviiTRqdi MeNt
a clerk or trader initiates routing of the order to the appropriate broker.

broker L e A ot o in e SR BAOER TR olcer
upon b ei&guﬁ&g?e%an%glly, 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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10 retrieve the new order on his handheld 114-116. If the %%%0 cepts
the order, the order is added to the list. of active orders i ne
managen®¥® 042680k m di spl ay updates and shows that the JdeBCHHSM&T41¥ oker has
" accepted the order. The broker can execute a trade for all or part of the

order on the exchaiR@s caif ineRide a HaQebT20K 8 bosaR1eTR Gbrbkdr e typidiiae bthefd With
price, and quantity by clicking or otherw se 15 operating programrabl e user

interf aﬁ&e%\ﬁ'tﬁ@&d@f‘c&k ﬁlerln%ee %oﬁe]%g:gg%llgcr chi®e . cgét%;nemo

record the contra br s vvlt a |mage or rgital . The

i mage roce r character. recognition
T gent 5f§°qé9§°%ﬁ%o€3e R SR 13 el B oF AR AR S b RISTRM et
of the recor option, can pe selected to transfer the

r ecor di Aier ga‘?d?‘%& m@é&m Hytesizeds qusterners gambeigiver thapbiligiyeffeflon, t he
20 handhel d un|t 114-116 is programmed to generate an estimated all ocation
of the tadasqdaced byietherswheret the crstomer canczetip el fortbe tadieg envowsentat
reflect allocation. The execution is transmtted into the online

manage nemt paisileniméwitheutkspedifigiliyatduestimeatiost look.t he booth, can access a

di splay of an execution that has been transmtted to the online managenent

system The cl erkh@&!&d@@cs&dgﬁeﬂtﬁas@ﬂs@bl%ﬂsl aeowehotnhﬁehéﬁdiﬁﬂi securities
if appropriate. The imge of the contra breakdowns wll 12 6 April 2004 WO

01/ 2600 I

perfor rrédﬁ %H r@ﬁ% %H&‘i&;&leﬁlﬁtﬁt{? Bfe\rf]‘&%lglg%h%e%l (tjﬂ;]fh o aﬁ&%lﬁ%ﬁ@{%&%&ﬁ ogged
The all ns.are .al.so smtt omthe HS 113 to the . fl oaor broker
e tnet FERMRET e beimnRE o R i e A8 O e HegreniieS Frawvd PaSUER co
114- 116 receives the updated_ | eaves according to the clerk's allocation
and!® hed@fisBEROpf canpaigls) Buxgingeansiserhe subispt taynstvork failie redosery ashe

all ocated execution is also transmtted to the typists with any inked

br eak dodsseusaerbingbyretdetyl bebow.r ecord the "witten.” The file containing the
i mage of the breakdowns can al so be archived. Archives can be

acconpl i shed, for Ieadigdrep thelgeneral BlsRey,r0RparaRldAA8R J3R GeUMintifd cdgh@ di sc
drive or CD. In one enbodinent, the trading fine can utilize an

appl i catye £3tstd28 ExdchBoiitht S Bk enadl ﬂfm‘% g@&&ﬂ& Sht Bey |

breakdown 10 inmages. In one enbodi nent, er centric tra ng system

can al S&p'aﬁi% ﬁ%%bda%el‘J dlf‘%ﬂl&y Blrok%rfig ?e%éﬁcelle éx@cﬁtﬂfﬁs %v\f@x%e Qootﬁl iR %a:ﬂ@é y network

failure evl ce

15  recovery situations.
T(; increase security, the order centric system can encrypt the message stream between a
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, aﬁd 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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can attenpt to connect to a backup server 131. In addition,GAr}l 28643'”
centric t%a@iMgosystem 100 can include, in various enbodimﬂjgomﬁﬂgi tional
features such as the ability to digitally 15 accept all execution
information at the,point of sale, enhanced nessaging between brokers,
traders, . and cl er £5 O SERYE e BARBEEw g URiaP Lo RPIeFed WP & FUBPUFRASE,  and
recei pt of analytics, such_as nmarket data, statistics, trends or other

i nf or mat PHIST aBgemenbsysieabnpY MeHlyn g0 aFder éidered 8y erirder ophed igedeskofa
handhel d device. In addition the order centric systemcan operated over an
i nt er nedifiamy The owisr ks royet ¢émthesudér managementaystensios exchangedistetl eeburitiean 20
exchange for comrunication to and fromthe fl oor of an exchange. A login
sessi on iThe bRier ednctdso bedibplhgedsiyitheondeAthahf@mbAe syt applicatisn anthebesthAyat a
broker after they have logged in to a conputerized handhel d device 114-116.

AN execuhhtles d&s PSrthdlaihval 8&RirisA NMnlhetntdodAReht ! Bie LRfR chntﬁE%lgétcﬂxeq uests,

executions, and other detailed “information about a [ ogin seSsion. In one

xecu d | sesston.’ In
i i ot oA eOnS By GERRG o £ SROGH MATRIES o g R A B0,

2004 WO 01/26003 PCT/ USQOQ 27414 A ti hi st dat ab b d
- r ecov ERPOSFRL el of SaHch AL eR RuNE oL BETEFF ile MSHOPSHE PPNFer m nat o)

to reconcile executions entered on the handheld 114-116 with those

recei ved by the onlnaparfewayieemenipion the @deecastniesysttnpnages she fleardrdico.
114- 116, an Execution can be stored in this execution history database. For
5 exanpl advanthgeonsy, renpapbotitkennecds o bt igemerathdit Thabrdker, spon deling pagdiie can

dat abase can include: HHD Execution ID - an Execution identifier created

by the Hidieherthéigew BRleE bR Al IRdRId @189Uk Pfithe bidNet BeteMithe o@éﬁ%’é&uﬁ& kD -

I dentifier assigned by the online managenent system Security Ticker

cont i r ot PHETIL P acith pffrs. To SRR ARl nihd b Roelil RS BT

it is mapually r.enov t he user, or until the handheld 114-116 receives
al | ocat i gﬁ?ggtdgmg%maﬁefﬁrg%&lgg&ﬁ:eg FdthRo ‘#'é‘ embodi ment, the execution
hi st ory dat abase iffgi B’)}:ﬂ enent ed vm'thiaaé W ndows CE dat abase as opposed to
bei ng stored in vol B¢ PIOKCTGAmM SXESHLE 8 At qrpagatithe ondgpon theexehangsi st
across a%pl ication sessions. :In another enbodiment, the contents of the
dat abaseflapte Thelbeeked cemeecpid the symhbel, sidat prics, addequaatityst dicking drigherwise
application is launched each day. In another enbodinent, the digital

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



I nk i mage can be di scarded to conserve nmenory after the haggzp%tg% 4-116
receives a nessage indicating that the execution has been q ed. The
onli ne wamug@nbnt system can conmuni cate with the serverpPCTUsdoR7416ont ext of
" a session'. A session uniquely identifies a handheld 114-116 and nmessages

that  2QheysvRRBIR t5 8 cltR AlB&ohS éﬁm@ﬁﬁk@l&ﬂ&e%ﬁm%ﬂsxﬁﬁ%@%@ or

nmessage originating fromthe handhe d 114 (except the initial

| ogi n-r f VAl |

i ncl udemﬁeﬁtge@?ﬁg dgN? %p?%r?%g%gt%hgo t%%gnsl%?d\j%%m)c{gén}%%r fléj’ctglta%/ee%?o\gc ess the
message for.mat i on al | ssag 43%

oo cohckenin ééejflg]# Hitkompring SaicelieH4 ipcachidotlive LEMA ¢ ¢ he

session identifier, along with 14 6 April 2004 WO 01126003 PCT/ US00/ 27414

ot her t Fesginesige |unflai¢dr&mf@racpwdmﬁetohh@d@fk’%ali@qatlom%ﬁ)g@ﬁects of theallpcdtiener nal
values to help determne if there has been a communications or application
errof . HBefdspldyed. InadditionFihg all@catédexesytidreisiatsartrambinktiedeo shet typists iwith &gy

Heart beat mechanismto determne if a current session is still active.

Upon | ogiked bicARdSMS! wHBr&thi djﬂ bad Rb6rd the ewhfedd baak f@é&bﬂ@ﬁhﬁ&?% ithaaaghel d
corrputl ng device 114-116 and the HHS 113. Typically, the online nanagenent

The H s T PRERGEIFS ol PPN DR esith RSl T g‘nserﬁiﬁ' can

al so ter ret, the receipt eart beat .or an her ) e as _an

o 59 ot P ol i B b 155 USPE PR 1Rl e Sblety TR0 B0
at the conpletion of a maxi num heartbeat 10 interval. The s stem can test
to a hesaWiize ap applicagan {hat mcrﬁutsrtélllp«iléaléyéfl%or@anmmf thy jnked-hreakdgym wj | |

| i kewi se interpret the receipt of the server heartbeat or any other nessage
as &h imagesation that the session is still alive 313. A successful

heart beat can | oop the process back to initiate a heartbeat and begin the
time interval | oghi &g embodimentgtib oeddiresiitricitfadihgnlsemoRnialso indlidg£cei ved
within the specified tinmeout period, the online managenent system w ||

assune fdfloldiaroddtres 98 theodvehest 4 ﬁrﬁrﬂb@%@ﬁoﬁ%tlﬁ!’e' the "Pﬁﬁdﬁe)’d ddReeu3ari gl the
failure 314. ‘Information that has not been sent will be |ost except for

can wai CpEhth B lerlF 2 BAGKH R T HAAATE 303 er Spitfl BP0
Th I h h
ARRt i T R A R R A R

the wait timgout occurs . . )
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 mnew login session is initiated or more frequently as needed based on available RAM.
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20 wai ting for one of these two events, it is an indicatio hﬁ:\ traffic
has been sambi/tenod he server. Therefore the thread wll se% Tﬁjs %g;i‘peat to

the server in accordance with the design of connection mai ntenance. |In one

enbodi nent, a Recei VAnRRbauibh sty W8i¥8% daf bELKinsaokel sﬁtﬁétfl)%ts (2 asSOCKeL
a (0]

can be configured with a read tineout that is set to be equ tw ce, or
ot her nmnul t fa Laterval .- | socket r.ead, fail tth
ot meout "oryEs scbtipf as abforheRl (A RhorhdEhekBheild SisBy A b PR Rancheld
PCT/ USOO 27 aye..been receiv fromthe server within the requjred

i nterval , e RS RS RecP R b e OB sheeciain Sstin, Db meret panths <
assunmed tQ bg down. The thread can then call a routine, such as

O oseSockdtandhid 11 4rd 1 Gsur Exgonfiomgandes stered in tis exgeutioni hitiery da@basaifiorat i on
failures can result fromsocket term nation, network failure, severe

net wor B | &xemple, irdormeatiarapent ay exgcoitiondthet cin hp plorahinitondasbase cad incluie: @Mt
that cornnunications are term nated, the User Interface can notify the

broker of EaxebetidralD unaa Extbostidnaidethiied cﬂe&&dbir@h@ﬁﬂm&kﬁlg&ﬂe BiehOORbS Skedhii P!
to re-establish comrunications with the server. In addition the broker can

manual |y @igRtMERE Baedhed i - kg rastign @l AP onfif ﬁ&ia@%@@ﬁﬂe&rg{%ﬁd Secprity

communi cations wth the server. 10 In I ti1“on, user

operate i R PR AN " Wi S orts Jd.nmted | i cation

functi onalnllqlg%}".r S(%)[’l ms}l ﬁgdggﬁgg%nt%feﬁﬁcgagr%%’ Ry Wf)frg!“%'? WP AE proker to
conti nue wor in%1 sﬂoul d 2 ilure occur at a critical nonent, such as while
execut i ng “BPHERE pllogated dallidy. 1 n of fline node, the broker will not be able
to send or receive |ooks or nessages or orders. However, the broker will
be abll8 to record exEradatanse enirt ¢ra remainavalit shul it jsimamaBy rémovedity the ase,

t he handhel d 114-116 essentially functions as a recording device, for
execut i on®r uiitibthe hendlzld 1 bhi 1€ rrcives athicatia@i dutglfarnhd declticec Uhions eflbsddiant,
dat abase which the user would eventually need to reconcile with the clerk.

e.g., in ahd@reaionhienes databdse idigngitiferkd SWHBMACWInRWETRTHALGAL 29 B5pdsadl k! €,

It can automatically send a new order that would otherw se be routed to a

Ler m nat edeianidtel th kol WpluoR aRRy o AniERRaRS DLy Bl B RATRE!

corresponding wth the sec r [ nh be or pen
back i ' HH i t ti
recei ve arpepiisy RLERbe FatloahBhE Ve Soents Ofind Rt Bheitin aeered Bl e e

i t e
ontt n?S m%?egﬁarﬁﬁgeld 114-116 application is launched each day. In another embodiment, the digital

| ogs
1y

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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system Orders that were pending can again be displayed as I%%rﬁg?_%& orders
that were accepted wll. be automatically accepted on the. HHD. wever, in
one enb®d #4803 an order 25 that was accepted on the HHIPGEYSKHEI44N to t he
pending state if the "Order Accept” nessage 16 6 April 2004 WD 01/26003
PCT/ USOO#he7 tackingmfdrostionl i iha dreddee of alirmeniaged, tothefranternakbvalt¥sdehslpt hat had
been sent back to the booth during the comunications failure can be

" manual dsermsiaaif tharekat BednhecdaimliditatonkbPafplemidd @ran! i ne  management
syst-em An exchange wireless infrastructure can be configured to provide

two redundant ne 0 i [ n a current
network, the HHD %{%rﬁﬁﬁgp?%%&%hgﬂgggjﬁsgér}n? %ﬁ@%ﬁ@g@gﬁd% ee%n whi ch t he
HHD wi I ] |l0g.into backup network. .The broker..can assent or decli.ne to
per 1 or ningfahiot g dertBlct cunaniiston it R BV I aBo e extrmisen pitine o
process hor astg]gﬂ%’n speciéic gquantities of shares that are traded to the
or det s P HeTbeRs B hegesred handhel compptRg.devicen) 14} Agwd theyHSAl 15r egicallic or s
an execution 410 into a handheld conputing device 114-116, a 10 programin
t he hantigainding managanienhwell send hgadbrtat infomiatioh padet tthe HHS 1 B dwing idik t o
various eligible orders 411 on the handheld 114-116. This allocation wll

est i mat peridis. dihe HHS 013 callag e thuaintabllefiiey haanbed Bl DNThakIrié ddf alsbe
various renmining orders. Along with the estimtion 411, the handheld
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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

15
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looks or messages or orders. However, the broker will be able to record executions on the

15 handheld 114-116. In this state, the handheld 114-116 essentially functions as a recording
device for executions. These executions can be maintained in the Execution History database
wilich 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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15 - tihe 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 ailocation 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 = gty 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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15 Longand Shprt 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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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 gystem 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 can receive a

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.



on thedatwigeresoogont ext. After User has conpleted the execpgt ate
internal data structure. Perform Leaves cal cul ati on. Send the new execution
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Data Manager can process the executions and bring the state of the Execution History
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5  database in line with what is currently in the online management system if that data is more
recent. However items that were already in the database that are not present in this message
will not be removed. It is considered an error if the status of such an entry is Confirmed or
Allocated. The Data Manager can populate its lists with the contents of the Recovery-Orders
element. After population is accomplished, the handheld 114-116 can perform an allocation

10 estimation for any executions that have still not been allocated.

In the event there are un—reconciléd 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 sucg:essful logon and compare this value to a User ID
associated with an un-reconciled database stored in the handheld device 114-116. Ifthe 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 handbeld 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 (U
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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tdragli ng boot hs
Y@dvr&D 130 is the

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

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

application 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 HED clients, such as the Goldman Sachs

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

15

22

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



Server System (HHS) 113 which is connected to the various E%E%& devi ces

(HHDs) 114, .116 through a wireless network 502 to permi.co nication

with thdvQex}seet i ve brokers 514, 516. 15 In addition topgolrasoeoerdds ders, a

" trader 120 can al so request |ooks for one or nore securities. Although

t hey camabagemept feoturesemd naorastreamired dopuksnicatidne aslerippared tayeisting| byt

. independent. Thus, while | ooks can be processed through the FOVAD 130,
These | apksgaieml pgﬁast@tsalsuhcm dseepipanenl Infdrmation Bxkdemge (AIXOY Biodedoy whithd as

shown in Fig. 5, a separate Floor Look System (FLS) 504 can be provided

and conpefdedediorBalilave the efe@ﬁ‘ong g& ef ﬁn!f&‘ﬁﬂn%g r&lglglﬁo E&uﬁﬁe% orwarded to

the brokers~via their handhel d device Is a diagramillustrating
sanpl e g%%%ggo%sand nmessagi ng flow bet Ween a HHD 114, the HHS 113 and
vari ous er €elenments in the network 100 for sanple | ook and order

requests. Wen f| st _connecting to the syst HHD | |t| tes a, socket
conndction to 1gH§-I§a”C§ ap%gr%esfg@fanpgogg}(eﬁ&lgeﬁggeo g8 REfuest i s

sent fromthe HHD to HHS. 25 The |l ogin request is processed and the HHS
sends afragiirg sistennl @ dcegidingteghs/inveniden, sduch tepresentatioupisi usefd dar disygssug 26003
PCT/ USO0/ 27414 1 ogin is successful, the HHD i s now active on the system and
t agged #= systemgnessagispebdiwesn thphamdlmtxl devitso arillughrdial) khis embedimegtiefithe ng t he
current market conditions for a given security sent froma Trader 120

t hr oughs¢shen FEineRdled SclRERGESEREr DYddrMandgeméissydRch élﬁﬁt@@fﬂﬁ@lt&xﬂaﬁw}b@y

appropriate broker, e.g., in accordance with a l'ook-up table indicating

whi ch b{'é?éﬂ% {?sr‘%OI@ﬁff? g:htlg)ccﬂ'ﬂfek eﬁ"l!ale ﬁ?ﬁ‘?ﬁ%e’ﬁq% aﬁﬂh f?& dﬁlgx%l Hoor

i ndi cat1ng et he opera I ng as accepte rej ected

t he l ook uest is retur Q. 4 * n If t he

| ooK \Nagr({ﬁ{:ﬂ‘é‘ﬁggﬂlemasyFﬁWHg? 1%68 8 ?ﬁ@@ﬁ%ﬂiﬁﬁda{?’ﬁﬁ?ﬁw’ﬁeﬁ? r mat i on
entered by the trader. in response to the look is returned to the Trader via
Uhe Husbastls Hlis! | hstatfer Bnbenth sleais. hlapiipeaseienap i FOMUA 120 sibr Hapdhalhs

been nade to initiate a transaction, a order is sent from the trader to

t he FOVBOveySystem (A3GShh3 which mﬁ‘ﬁ?d tothayadews HandbehBiwyees iHDs) 11he

booth which specializes in the particular security at issue in the order.
Aut omat i bathryugharwirslesd ewtvidrle 502 epémdncaimaniaddmwith didsesidedveobdiersi S
forwarded to the HHS which then transmts it

514, 516.

15 In addition to placing orders, a trader 120 can also request looks for one or
more securities. Although they can ba 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



15 to the HHD of the appropriate broker in the formof an er 5 uest
nessage. o odnrems reply nessage is returned to the HHS arﬁf%gﬁ%ﬂ to the
FOVS and booth clerk indicating whether the order has been accept ea by the
floor tr i ik a8 : si gned
to a di f?ggeri ié?\stSI'ut (r:%asg%g%g\hﬁglr? m&fggﬁ%ﬁggé eteerrﬁ %@etg%eg?:s bt%ﬁ% lgﬁlgigfgent ers
t he appr .cﬂfa?b?o(?(e. nformation into their HHD. This information is conveyed
to the F Via an ecution nmessage containing details about the trade
sent to the HHS. An E)x cuti on- Acknowl edge nessage s returned to the HHD

i ndi cating the statthPo5FeqYeat querrag the Gregmpnket condiions faraEiKgn Sechrty sent
appropriate el ectroni c order nmanagenment system |f the execution is to be
split ambivg 3 dtadenl 2Gtaegh the Fb d# piosessed b theddH S ¢ 13jand fgwatded thitheboot h
clerk, and details of the execution are sent through the FOVS to the HHS.
Thi s 24 @pprppiidte Deiker, /D, Milac2GdanceRET MER A48 indicdtimg ettt brokerstaien
forwarded to the HHD in the form of an Execution-Allocation nessage

i ndi cat i agigred t6 Plulti@ﬁl_at setufitief’ A9bek-rbleRbRARY whither tHE RhddropEragi St | ON
sequence and allocation. Once the broker has conpleted theif trading

sessi on, | [ . | Ak 1Sl | ng of a
Cogor - NotTY PACRRERR oF et AR 160k reqted] W P36 BRI VAR ARE £
HHD cl os t dat a socket. The.specjfic.protocol disclosed. hereinis

or ef er abF 7ol Eﬁhgi%‘ﬁi‘gﬁs ?f&%tﬁlaahﬁm%ﬁfe%" %W&%B"l‘%}ﬂg’@ég@ GHRAIORG 3] | ow
t he protocol é)o ge E$Si,| y overlayed on ,a conventional HTTP data .
conmmuni ¢ SEFBEADYHRE Hader In respenssto thelook isgenenrad te abe Trader e thed HE 8pd FLSrno

ot her data transm ssion |anguages. In addition, and as will be appreciated,
vari dis poergodedgraphisehfenmatat i on protocols will also be utilized in the
comuni cation system and intervening hardware el enents can be present

bet ween t he HDD an@nche detiSion habdberamadanbrifisibie st s aetion P oriePisSea frdh e
NYSE. Further, in view of the extensibilty and maintainability of XM

based cothiideaiol the FOMAD! 9 sieRPT T/ shdt $48seqBbrtiyt phrivdSeRUEOIE ssgfémqa} fifgt i on

probl ens, preferably all nessages are suitable for transport “as plain text,

19, e SRR GREIRS ohcr O o SRR e SABLADRREL, B> oo

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



In a preferred XM inpl enentation, the protocol syntax is %%}Hﬁétﬁ‘d in an
XML Docunent Type Definition ("DTD'). This permts the an XM. parser |ayer
in the WOOL2EMINI cation path to automatically detect angcrapoit743ynt ax
errors in the nessages. One conplete inplenmentation of the DID for the npst
pr ef er r éuformmuicenis theat foomardéd tdhe PHHID dcthe forns ofdr Bxdeadorralldpnidadhessdge The
general nessaging format will be discussed below followed by a detailed

descri ptihditatiy thd\€olkRE6h bF 6rdeRSTRGICA %%'Qﬁls Restefedddciidn s&%{én@élmﬁ enantic
sequences of the protocol. 25 WO 01126003 6 April 2004 PCT/USO0/ 27414 Fig.

71s anahb&ﬁﬁhrati on of a sanple message. In this and other nessage
exanpl es, the indentation is for readability. In practice, |ine breaks or

extra whitespace haraciers are not required. to be present i.n the data
stream Wthin theériﬂel_tﬁ?bré’rlfﬁﬁ\gqslg?n?# {EH P 81555519&{}‘85?%@%5??&’1@"4&%%
of Fig. 7. each nessage in the_ handheld protocol 5 contains an identifying
t ag, 3 sudhisis acconplpshed by meaps of pbezatbNodiigaiopymessage sartfrom et HS to the
attributes attached directly to the GSHP tag. These attri butes include

t r acki ndgiHIRf Svfiemiogedt, ithe HH ¢losentlef data ®eketi on 1D ("SID'), a Sequence Nunber
("Seqg"), and a Last Received Sequence Nunber ("LRSeq"). Each sending

station is responsitelspedific paRoe] distloged lickeif W prefep i ifSlemMEnBe hSing Whi ch
nunber is increnented with each outbound nmessage. As viewed 10 froma HHD,

t he st amd,i -b;;eelqgégag,q i i i - nd

i ncr errelr%xclteéglglwi th ever yd}%eﬁggs%g{éﬁ%%%%ﬁ? Pt)dri:?étdﬂg)t I!reﬂ%%ﬁ& _Elfﬁég}éﬁ% glagfi eld
contain : t V. nce nunbey.  For example, with every

out boun Ofrlr‘\t':}glgélg% }%‘%ﬁ]ﬁ%ﬁé’gﬂfﬂ%ﬁ%ﬁ? F.Senerwg(%; f{f) H’Svﬁrﬁeﬁ%@ Mg al??lgf RSeq with
t he _sequence, nunber qf the | ast ssage received from+the HHS. The HHS
spadls Bapest BLo pier gt caguBITEn Ao IBAIGHOR, e SUb bF apPredatedh; <

enabl es detection of gaps in the nessaging streans by the HHD and the HHS.
| t shoulVarioysdoywsr layer ¢pmmunisatSugupignols will glsa bs uihizad in sherommufication
Logon-Reply and thus the initial Logon-Request nmessage wll. have a

S| D=" 0" sysMmand friterveningihatd v@sStEletnagts cainbe mesad hetwean therifDDdad alneHEIS, nor e
op-codes, specified as an XM. tags in the nessage. Attributes are

associ aketh s ihfiadthRkn 0P c6@fenentsof2le NYSE: \RiktHer, Ravies of iy dxi@isibitipard ems can

al so be included under each op-code. In accordance wth the preferred
I npl eme glaAlthiaRbiligNef XISbhARH cbMnrRhRABSS 'aR@1to thipra¥ethl Shilifyf foUebhiSCOVEry, and
15 communication problemns, preferably all messages are suitable for transport as plain text, e.g.,
as base64 encoded daﬁ. 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.



accountability of messages, only a single op-code is incl ug E'Od4he
sub-item was@netone nain tag and all attributed defined fope mgpmﬁpde are
required elenments of the nmessage. Further, no itens in the nessage w

have inplied val ues FiZlov Y& fllusiritich dESSniHIORESUS e AhliBk ARk b
i npl ement ati on, rrultllpl e op- cugdeé may beljtransmgfted an ﬁ’%“;’%ésaﬁ on,

various of, 7414 efl

a1 but 5" HY° %le%nr@?%tﬁ%o%&ﬁéféﬁﬁ%éﬁ@ﬁ% R sggx&g NTGEPSS (o
have a r ned v a, val ue defin d throu |ve means. To
further SIRBRPEY a6 ROt Obe ResGugs e g@% Mifpsmenqrk, and
nmessages sent using this protocol preferabl have t he foI | om ng | i ghtwei ght
envel ope BVifiHgtEEnee & thespmpleanessagerd Kig.i Trardh Rrasage ictke handheld protocol

Descri pti onCodeLengt h Header H char Under scorel char Protocol GSHP4 char
Lngt h) EKX30mixx8n ideatifyihetag, walldei<GSHR>U, a jis BRitHollewed ah et setbfchar
The envel ope header is always a fixed 16 bytes in |length, including the

trailing GRHbutesTitaichéddigictly eneedESHP B0 THese Aadsiess mehie&RAALS idfBrmidRn in
length of the main GSHP nessage which  begins follow ng the LF. By

speci fyi ngnd fem b2 agktsin 10 F4I sggggueneefepgﬁ)e?@s‘%moﬁndwﬁsﬁ@ec@d@da”d HHS

do not need to scan I ncom hg §sagés to r ate nat or character, thus

sinplifyi | varlou codes h are s orted in a
prelerr e B BLEF RSP, Fah kR iR AR RS o fhaled m‘?w be
di scussed. In eneral h op-cpde is transmtted in an individua
nmessage u ﬁ?‘ﬁg’g CURRheE é’&“‘g‘t r 13 igeremented guth eachputhound messrges Aspewedrent
t he protocol is inplenented with the conpl ete op-code set disclosed bel ow.
Howevé® , Amnyg HHIb dheptias sequenceyumbaysecantaind in the hopdreRanuest\zadi ous
defined op-codes may be omtted wthout substantially inpacting the
overal | f unmec¢manad witly cenyg meseifs bnteand frotthat T, dhe LR8e fRdd opnigiad e laged
generally for handling corrupted nmessages or which provide

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 also 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

26



brokers with additional flexibility, such as a "do-no-di Stﬁfﬁ’"'%ﬁd on.

the extent that a 27 WD 01126003 6 April 2004 PCT/ USQ0/ 27 speci fic
at t ri buwe ma26madb- code has not been explicitly discussed pbDUsSpo/A7a14 S
believed that the definition of such an attribute or sub-code is apparent
wi t h r edefined atiribuied ney be onétkddu ahereipgaitted tiribines wer donsigesidac hhvea exanpl es
provi ded. Many op-codes utilize nane-value pairs to associate a nane field

Wi th Ongre@éfined vaRie®r d ¥hkueideRned BialtehatiGe Medd). ue fiel d. To inplenent
this pairing a Pair op-code is defined. This op-code can be used within a

used w it ﬁQ”E’Zg?ﬁE“% BoPRE A SR T ?%f%négi%géhsmﬁ?ﬁ%?ﬁﬁ o"p;cLZe
Val v, TEHFER EBAE: o oo PSR TR 20 o

exanpl e, the statement:_ 10 <Paiy_ Name="St ocks" Val ue="I1BM DEC, GE, ATT"/ >
woul aK@BE‘il&‘FQPTEﬁeéE!SsthePﬁl@Wt)ﬁM[sﬁi%kf|ed st ock synmbols. Logon- Reguest
This nessage originates in a HHD and is used to initiate a | ogon procedure.
The deDesteigtiantri butes incl p@ede 15 * User| D, whichlspethifies a valid
Broker| User I D, Password, which is the user's accgss password; and *
Force, [ABadeR 1S USEd tO IndifHLE (0 the System Whelehapr not 1o 10rce a
new | ogon vvhen the server's|state shovvs that the uyser is aI ready Iogged

1\ /11 n l\lll

on. Va £STor—tne—Troree attr+bute—are Yot 20—A-so—deftred
. are the UPO(#FBOWI ng optional syb-item <Logon-Request- \?er5| on Val ue="xxx" [/p.
Thi s sub-item can-be-uysed-tolindicate-the versign d
during PW@OCHEW | ogi n sessi onGSﬁlﬂ s itemsinplifieg 4t$g use of nultiple
versiopns of a protocol DIDip the systemand sinplliifies changing from one
prot ocplngth anot her. A sanpl pXE3gekiXmequest nessage 8ichastefipaddsdowth 0's)

<Logont Request User | D="BryanM' Password="St ocksRUs'] Farce="N'/> 28 6 April
2004 | CRLF Terminator <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

10  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

15  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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WO 01/ 26003 PCTI USOQO 27414 Logon-Reply This nessage ori gi n%tAepﬁ-i od he HHS
and is diWediee03o the HHD in response to a Logon- Requestpc-fﬁfysg.ﬁ,@‘mogon
reply, the HHS indi cates whether the | ogon was successful or not in the
defined aspacifinateibStecmesib;codhhatinatdrenierplidiftedivalss@l abbve,fiols baliswaers sl
| ogon, or 5 the value "N' for a failed | ogon. Several sub-itens are al so

defined adefmitioicbf fiRh aBQuHbER dr@ublcBaé BaHpBalkhew il ArkRE& o tl‘(@x?dn?ék?uatl Lgpaut

val ues, a predefined profile for the user logging in, specific speci

instructi %l?theklgﬁoﬂﬁ@i'ﬁ%e?%hfeisﬁﬁmﬁhéﬂa1 and the status of various hardware

systens in the netwo e status information, various recovery
nmessages can be spﬁ&{nf ioe(_tl t0 rgl-.send geqdi ng order and execution, etc. to
the HHD, whi ch messages &a@pdﬁﬁy RO 1Sl B%bsetﬂ agfocHieRRne Beldyuth Qisedr t he
br oker_ usi n %ﬁhe, HHD gr e,vigusl y logged out. A sanple Login-Reply nessage

i s ill%ust PRItRts fiems gontaineq sa ¥plue freid: aT e implementahispaising agfvr opcodetis s
op-code are_as follows: * <Heartbeat-Period Seconds="ss" |>: ldentifies the
f r equencydsfinede dbischp-esfderran horged withint massage betsaagsde uiteasHiakrdomdHS Wi | |
each send a heartbeat nessage if this anount 15 of tine el apses with no

out bound messsgg elor ekarsiple k-iRepddywithifebe Lof@CRES!S and S ogdfP-Nolite masiabey Bie
seconds the device should provide visual feedback to the user about a new

| 00k r eqUEgH oplchdd RIS twh afiriBRks, AR ufméﬂ Bei O uRGHALr &ﬁg%gﬁag_ W thin

this period, then the request is passively rejecte <L00 PReout

M nut es=" gz, - M. 0UL h evi ce sit 2 n" an

accept ed ??81?“?%%&35 . é\m%frt]mg!?gér{r)ﬁ aze&s‘f:ﬁh G ?uetﬁ;}{bl?%fé?magg’@émf@%rfor m
a Ioole but then takeg no(ﬁ\cti_q,ré t%,t (il,l, that prom se. After the

speci i ed timeout, the pERAARET SHIEKS WYRIueS IBMLPES-GEAFF/3f t he handhel d,
and the acc Qt ed request will be passively rejected. * <Tineset

Ti me=" UTCYPWd asqeiats rJtaeks” adth e speqiiedstnek symhols.ver sal time fornat.

Pr ef er abl ﬁ t he Heart beat - Peri od, Look-Reply-Tinmeout, and Look-Data 25

Ti meout esire required elenents of a Logon-Reply. However,
predefined values can 29 6 April 2004 WD 01/26003 PCT/ US00/ 27414 be

speci fied for TiEemessagberigimfsenaHHPRH9E &l Yo inltidB 8 Mgoh Drédedred THEUI 1 €d

sub-item However, alternative nechanisns for coordinating the tine

bet ween tdegins®atuidyichube:

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-Request User]D="BryanV” Password="StocksRUs” Force="N"/>
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various handheld units known to those of skill in the art gqtg)rﬂab be used,
such as providing..broadcasting a UTC tine signal on a predéfinéd radio
channel W0 816p0x% he tradi ng environnent 5 and incl udi ng aRCHPB#RI4idat e
receiver in each HHD. The follow ng optional sub-itens are al so defined: *
<Prof i | &olgah-Reply. . </>: This sub-itemis an op-code (which can be used
within a nessage, but not as a stand-al one nessage) contains one or nore

name/ val ue pairs tind meSkage blibipateh et the HHS itk Hiraged oty Holsinregpass fd ed by
the user and stored within the system 10 has sel ected. These nanel val ue

pairs ara‘io%ﬁé %égpgg, Y {}ﬁila%iﬂ;;?pggi};{e IPAS GGG es Wit tSTbhch widhuRcdss@lor

contains n ue palirs scri be the abbreviations for various

bl TN BTN SR T
SRAPNAGRL PILUE R EL L N T S

specifically discussed in nore detail below. Logoff-Notify This nessage
ori gi natindicate thetearbiat aragions timmsowut Yabuas,# predefined psgide donthhuder laggingdhoker is
| ogging off. There are no required attributes. Preferably, a Profile-Data
sub- i t erpbdfic ggiciab adtruodiars, iipedsehheffitialtima andulwpstyus afredrioat bardpater s whi ch
descri be the custom 20 settings that the broker using the HHD has sel ect ed.

This prg gtlel%s'?_ TH@MERLdrRN VRlIn MG $tA1A8 BfforntatiohNAriDUS teoBvery thek ey datbet 0 HHD
under the Profile-Data itemin the Logan-Reply nessage. Sanple

L ff-Noti. e il . i o - i
or g1 nat Bt (S HESo il bidel M eBid'els S HLEP s IERUSGes T B 200

forwarded tqQ the HHS). A s | £ Look- Request e I.S own in Fig. 10.
30" 80 pprtiee® Srped O UABEDRR ety Bagianne HFiD I Ete it IRERd fhe e %, o
Regl D, which specifies an assigned Look Request |D nunber, Synbol, which
identifisempierleom@@plygpﬁﬁ@geﬁeﬁusweéﬁnf%& ook is being requested, and
FromAddr, which indicates the address of the Look Request originator. In
addi tion, one or Therspedficaliieddfoletswh-itgms fior thisap-codp ajetasiellayesh be i ncl uded
in the nessage: 5 * <Look-Reply-Ti neout Seconds="ss"/>: Used to override
the defaul t tiAiRPIHeal-BeriedSedonds="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-

Timeout sub-items are required elements of a2 Logon-Reply. However, predefined values can

|8
Lh
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the Logon-Reply. If provided, it is in effect for this IOO%A%?&%O * <Text >
<| > Wotaxsomessage provided as part of the Iook-requepéT,USQO%H,‘ori ty
val ue=?' high" 1> Indicates priority of the request. Valid entries Include

"high” an speeifie@orusé fn thélt Gbseh&@. Preferdt, BHERE M alsPa RALIBY sf-j il aul t

priority can be assunmed. 10 * <Look-Data-Tineout M nut’es="nun" |>: The
nunber ofg s,k ent -ﬁgm t Wi |ive before it is
passi vel y re‘fveéc’t?aztgﬁ{aﬁ% ﬁgc@?’%gfe%rﬁg%dggﬁﬁ%tg | ? ﬁnenre el%’ M %e gr f"%%‘}di tif}gl y
reject the.request., . This, val ue |s usegd..an er-| qok-request _basis to
override ‘tH&" gaé%«b\ﬂptungﬁﬁm W&b"ﬁ‘?%ﬁg’&léf‘\}gfagﬁ Tl ﬁéo PHYHH- michi s Dreddiage.
Look- Repl.y 5 This nessage originates in the HHD and is used to indicate
whet her Preadspeing a4 5C simmecsignadion p Prrdefinerbmdip chamueliwithin duiiradiegienstironTieat
follow ng, preferably required, attributes are defined: * ReglD: The Look
Request lapd inclorbinglan appropriaeiniceiver infeatinBHHIRCi pi ent. 20 * Synbol : The stock
synbol . * Accept: The Accept attribute may be "Y', "N', or "PR'. (PR is for

Passi ve- Rej ect)  NThedbliowing apticnad suli-ftems afeaigbeddrined: for this op-code. A
sanpl e Look-Reply message is shown bel ow. <Look-Reply Reql D="123"

ToAddr =" BLS' Symbple=b AGEPHS Kl flemASat 80 olBhanic HAOHADA, § A0rT |

2004 PCT/ US00/ 27414 This nessage also origihates in t 'S used to

convey t u ack to the.syste and ulfiately to the
request i %SES% asg}diééﬁo Segsp%lj%cﬁ%ﬁ%)?%sﬁ%%kmp@m%oﬁ orrnt“?Pé'e 831?15} V?E’%é’gg%g?aét ed with
and its rout]j nghis specified in the foJfJ QWi r{&:attri butes: * ReglD: The Look
Request fscribethercusiom settngs pieydousbssnsrified by tha vssr apd stored weighipdhe systrm.st ock
synbol. A required Ink sub-itemis also defined and used to contain the
specilfi c hepegtected. These name/value pairs are described within the Pair op-code.

* <Sp-Instr>: This item contains name/value 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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data. To sinplify data entry and processing on the HHD, pr %f'@rﬁ\g(l)éﬁthe Look
data is entered as graphical. data.and.transmtted in an enddd gr aphi cal

i mage feoromiensss opposed to plain 10 text. The specific POEYRONTAMat used
in the transmssion is specified as an attribute of this sub-item For

exanpl erhainaksafOstihutes atd REDVRAICA spetifies anl 48igadd LookRequeRelD hineber, hat the
enbedded data is in Stroke-Vector format. Alternative formats, such as

G F89a I : i h$ baseb4
encodedg"%%? ’tvg[ﬁd?flal??ﬁ%%ﬁ%#tﬁ%r S#gb%ggéﬁg%}s{h t}{engc}llgﬁaa&gteﬂ g&%{]lé&t?%i? gﬂéds repr esent ed
as valig text,characters. 15 <Priori.t | ue="xxx" 1> al so
be i nclg.ffl%"‘f%"r ] ‘%HF@H’(déca{eﬁéhe A Pw‘e&"y"?‘ﬁf‘*&}‘ﬁ%PPSH‘?“\rfaF‘?g‘? c}alh%[r?’irgélg%?ncl ude -
“high" and "normal". If this field is_ not resent, then normal priority is
assumedmors afghplotlopingentiana Sﬁb‘é@ﬁtﬁéai‘?ewdil%ﬂﬁ"ﬁgssia‘? Msg- Request Thi's
op-code is used to transmt a text statenent, e._g. , fromthe trader, via

t he 5 20% HHS, <Baud-Riiplie Einegut Seconds=FdY>0Used by okesride thealefeadidimeout psHediss t he
attri butes of ReglD, which specifies the Request ID, and FromAddr, which

i denti fﬂﬂq,dgbﬁ-mg@c g5pro0ided NEisti Effea@bothis lodlhenlyub- i t em <Text> ... <I>is
requi red and contains the text of the nessage. An optional priority

Flo 1o e TRERTy B2 e A DB e O Seney By Cea 07414 This |
Al 50 be"used PoUp G RBILL R R BASYY of BERe R CHIn LERES ellds, P21

attributes are ReglD, an&ﬁ}o@ddr, whi ch i dentlfiﬁg&@ghe.desti nation agdress
of the nEgBagd “nopmalf.olftHIRY 18 PPt RFRSANE AdipEmat @ FPIYTHY O OF ASUIRYED i n
the message: 5 * <Ink> ... <I> Digital ink of the Msg-Reply *

<Texd >. *. ></ sLockeRatackimeous Mipytegganm* /=:plheppmpenofimiantes fhat ap accepdi cat es

the priority of the reply. An exanple Msg-Reply nessage is shown in Fig.

13. DNDidhtreduesthilllibve before it is passively rejected if the broker does not either fulfill or

actively reject the request. This 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 atiribute 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
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20 This nessage originates at the HHD and is used to indi cate 0641e system
whet her twe ot2i¥es " do- not-di sturb” switch is turned on or p&%d %%%Qt abl e
values are "On" and "Of'. An exanple of this nmessage is: < f} t'es

Switch="0On"/>. Hear i = i Thi.s ness can .originate at, 6 either of
the HHD and HHS andﬁggﬁlﬁgggg? %Xgélgamages%ilﬁalgggtar&lw P FAnEthaESERLL & he
sendi ng dewvige,i s stil|l active. This ssage s sent __w thout an

associ at 3801%156( iR theay sigr, §ﬁ‘% Pﬁ’c"%?fg?’ ta the requaseng tradett The pastigplar méxeqmsts

message can originate at either of the HHD and HHS and is used for error

| oggi ng dPRidefa bassrcHgcdwith ard i gentingds spenifiefonithe frdloming sttribuldse op- code

i ncludes a Reason attribute which indicates the condition which cause the
NACK nesdage tReghB: ThycheoloReglieanid.a singl e required sub-item Oiginal,

whi ch contains the offending text inits entirety. The original text,

because i mayobddnaliHeQriaREs of &R réspibracketed within an 33 6 April 2004 WO
01/ 26003. PCT/ US00/ 27414 "Escaped aracter Data" section, indicating that

the parser shayl@,nqhe 3t ke sense of that particular section. A
sanpl e NACK rreggsageq?lg sho PﬁPFi g. 14. Set-Profile-Request This nessage

originates in the HHD and.is used to pas et .of nanme-value 5 pairs which
contai n user profi :jérequFS‘M@ﬁ“??Hg lstaﬁ? i‘i’g‘?éﬁ{“ﬁ Yseddp spuigm the spesificdok r ed
pair sub-, i tg[m ,An]é/ nunber of pairs may be present. |If the nmessage is sent
with no (&R &0 Sippify fiaeentiyand prpesseing 28 the HEIY mrefgrablydbe Eopbdatafs ertered
user's profile, For exanple: <Set-Profile-Request> <Pair Nanme="Stocks"
Val ue="1 BVEBET calaarang transmittedSint anRnobdddogrpiptal ih@edformatyas spgsed ® plaihur ned
to the HHD fromthe HHS in response to a Set- Profile-Request nessage its
si nglle ateuti Bhe¢ speSifivdemge Caniaausal in Yhe @ansni¥ssiabisapedific Sadd ARivafe oftdle
status of the Set-Profil e-Request nessage. A successful reply nessage woul d
be: sub-item. For example, </nk 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 ReqID,
which specifies the Request ID, and FromAddr, which identifies the address of the originator.
The sub-item <Texr> ... </>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



<Set-Profile-Reply Success="Y"/> Order-Request 15 This ma&g}gg Q&
generated in.the HHS in response to an. order request._The 6 4 ncl udes
t he fol wavdwegomsttri butes: * ID: The FOVAD order |ID. * Spermwsédrgitand- hel d
devi ce status, relative to the present order. Possible values include

"K', " CORRECT- PENE NG g "eci%'}!%to’re on&'%layré@‘b@sl}gf%@@i‘b@& Mg @@ép@mﬁ 20

with the FO\/ADHHDStatusfle ) t at us | ue other than™NULL i ndi cat es

t hat the,br I d

connect (1 i EF (R B Ao g rﬁfﬁs%%%‘?g‘ﬁﬁ?%ﬁ% P, ?éa?%él%??ﬁ“’%% RER s
op- codes al e at us_ attrj but of val at us val ues
used by @aifgﬁ%lw q(fFe‘FlﬁH eé&‘EFe%eSF’éatbﬁﬂ&SlngéﬁO?ﬁ‘eﬂlifsagfs fhratfo PBHE @PEERAl not ed
that not all status values are appropriate for a given op-code) 25 * Sym
The secutbiiews can algo hginpjudsd|in themesagse i | 2004 WO 01/ 26003 PCT/ US00/ 27414 *
Price: The order price. This can be a specific price or an indication to
conplset & t he <tnfens acti: ddigitk] ihk ef theMsgpiReplyar ket " price.. Possi bl e exanpl es
are "100 3/16" and "MKT'. * Qy: The (original) order quantity. * Side:

| ndi cat es t hecjpesi Higpn Qéxttd’f%é)fhgﬁﬁ e Possi bl e val ues are "BUY" and "SELL".
5* Rem Qy: The remaining quantlty for the order (where the order may have

previ ous) y PIOC a{ggl he FOVAD tine of the
order. * FVer: W@%ﬁe{%@ﬁﬁﬁﬁﬁg&pﬁﬂ@? }Capaci ty or role of
the party on Whoﬁ‘ﬁ t}%g | f the order ? (jgn pI aced. 14 * Num The order
nunber & ’P?G?S&%HS P\gpm 18ridder: The trader identifier *
Ti cket: The ticket nunber In addition to these attributes, one or nore
ot her atBYDR@EE can be defined to 15 pass special instructions, indicate
particul ar order flags, expiration times, or other special

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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i nstructions. In a preferred enbodi nent, the follow ng add'btA NSd04

attribut egoa1/gsoad so defined: * Execlnst: The execution i fﬁ%o)zfﬁ§ *
Fl ags: The order flags * TIP. The tinme in force 20 * Spl nst’: ntar ns

speci al i /sLELeHE he, .G 1 ] rder... An_exanpl

Or der - Requestﬁéq&eés}%gégcéérﬁgmlgl Feﬁ gﬁllrir’la}b ‘Z%htl?% @%tg&lg%éps egfﬁ'& Bl 1% Sﬁm‘[’}pﬁ?%eisgnsg of
nmessage ich goriginates in th nd indi cates whether the broker has
accept ed%ﬁ&%ﬁ%‘g%es&aém’s 5@?@%@@@6@%‘?5 9“’?H’\£Ip{¥p-l ode contains the
following,K 25 attributes: 35 6 April 2004 WO 01/26003 PCT/ US00/ 27414 |D:
The FOvAR®rdeliletitequestst ot . The status of the order. This indicates whether
or not the HHD has accepted or rejected the order. Possible val ues include

"OK', "REJECT", "PASSkVEsREiBORinatesindte HHD amtbliscatde pabsenset bEnandeslubas
been pending on the HHD for a predeterm ned period of time 5 w thout an

expli Gt misepticnctgin usej @ofilednfobmatietdme K%ﬁéem@ldﬂtériagmﬁh aSb@lired phiraugs
can i nclude "CORRECT-ACCEPT", and " CORRECT-REJECT", for use in situations

uher e 2 TR Aiehiinbd ST h e ghdleh, ¥Rl MBS RSGHSHy ddphite: bipher hos

not already act'ed on thé order, correction may be acc rder
processi ' i sible to. carrect, . in which case the
correcti g%teﬁgﬁeggg?%egi gre:%%{dﬁgml ?r?{ﬁ?srﬁfeér?éﬁ?ﬁltcr g;rr% CW% mul tiple versions
of the FOVAD gysjem.are in use, . FVer, atfribute can be provided to
apeci Ty the FoMRB A Beaneor weair Sameesinlios Vaurer EAADG OReb LS Fb:
<Or der - Regl é | D="123" Stat="OK" FVer="2"/> Order-Recall 15 This nessage
ori gi nat exetrofil , In response to actions entered by the clerk, trader,
or other appropriate personnel. The purpose behind this op-code is to
initile action onThikeneskdgeioretianed o thh&IHDdain trdids defesponeend Hi8etkHHD,
thus pulling it away from the broker. Appropriate notice to the broker
when t hi PrafilelRéguRAMEREFE itSdifdle BRMbI 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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generated by the HHD. The attributes for this op-code can hg\%lngg&zﬂ D, the
FOMAD order kD, 20 and, if multiple versions.of _FOMAD are Irn‘*use, Fver, the
FOVAD vGs01@6003unber. For exanple: Order-Recal | | D="| 23PCRU880/27483" | >
Execution This nmessage is generated by the HHD and is used to convey an
executi &n of Paice2Thtbades peice.0This<as be aSpdcific friteiorgn didicibh tegomplete thet of
securities. Execution nessages can be 36 6 April 2004 WD 01/26003

PCTI USORhRshéAdn attRe BhéMt bk kdTobiiceS PR6IsIHIC exaBiifiésahe €1 000/ f6 dingemrTder . The
attributes defined for this op-code include: I'D: HHD- gener at ed executi on

ID. * @ym C_u?ﬁgwﬂﬁgﬁoﬁgm&g}%ynbol. 5 * Price: The execution price.

* Qy: The e . ry. e: Indicates the position of the

of the oxecutiah I BsHEs HE RaF 0B 9Ttk prt PoSBIF valES BF GP LR TR od. | o
defined for use in transmtting a, g_:ratghi cal |y encoded nessage witten by

t he broker afgméiyit Aherempining apariity poder (where g erder msiy have previgsly

sub-itemis discussed above. An exanple of an Execution nessage is shown
i n Fi g. baéh paabuproogssédk: 15 This nessage is transmtted fromthe HHS and
indicates to the HHD that the specified Execution nessage was recei ved and

acknow edged TirtéearpreThé FOMADKIPoiBderdet.ncl udes as attributes one or nore
identifier fields, which are used to uniquely identify the execution at

i ssue aeross pl.til €y vbRidRGRinipM separate HHDs coul d possibly generate
the sane execution 1D nu er1)§. I'n preferred enbodi ment, an ID sub-item

cont a0 | P2 SRR 0T T PSR S e B B T 6
in }Ohi s fiel glu%g Tlhgc(j)lr ez;ltneum Q;at a FOVAD transaction
* 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:



error has occurred . and a representation of the error code @il fgqP! aced in
a status 3@ ei/2e0e3e, Stat, which represents the status of phersedy¥¥eis
transaction. Possible values include "EX ERR' and NULL. A NULL val ue

i ndi cat es*a noygr maL FeADid88-1pA Fver attribute for 25 specifying the a
FOVAD ver si on nunber can al sfo bclaf\defi ned if appropriate. For exanple: 37 6

April 2004 WOLD1/ 26003 PCI/LUS0Q/ 27414 <Execution-Ack | D=" )

o Do 3670402 Sty TRESERR ol IneRdies T A W Reron i g B DAes peeeniad o
above, when an executign i erformed, the results of the execution may be
al | ocat ed™dffishthe @ -a?oﬁg’i%lﬁ%lﬁesdﬁﬂléﬁ%plﬁhe Rt JES IR { BASSIRAIECER, ivdich
generated by the FOVMS5 5 clerk and forwarded to the broker via the HHS. The
defi ned aitinflisatedsvhen Sleuuderdias begn panidily onrtbp FEH2 furs: privdetetidn&k paridtd afitich®,
and an FID, which represents the FOVAD Execution ID. In addition, a

requi ried withoutarrexplitit amaptandeser rejectiorl By ths brdket.udaditangl ssaeditlds 6aTMdRIdeat e
the collection of orders affected by this allocation in the formof one or

more | nctOORREAT-ACURMIT, it CCURRECHREBP, (IRt SAEAhONRAR HRIBUCR"

be used within a 10 nessage but cannot be used as a stand-al one ssage:

i s specifgalls 1, LRl ion-.Al l tign nessage. The

Al | ocat i o{rf op-l%:{%dé‘?alﬁlgrn%ql%@gs% Obﬁge?'o I O%Brﬁggral}ats Plggﬁfeé@?" acigd IOB%WF%&% s the
HHD Execution..I D, * %I#AI I %10: g%g uant j t)él OL shares allocated to this
order. *CHSHORTRY baareskicd: dhorder proressinghas pagn, 1t faay beipenossipledo comees.
version nunmber. An exanple of an Execution Allocation nmessage with an

Al 'l ocat i oWsWhich gase dameqrrastiormusigs rejectsd] ocat i on statements i s shown in Fig.
18. Timeset: In addition to being a stand-al one nessage, this op-code can

al so ¥e included 2 iaplemeudtidns svhetcanaktipichenrsiomssefahe FOMAD sstete in use,
Logon- Repl y nessage di scussed above. The attribute is the official tine,

such as thf£Ver: mrribite chebSploviied ith spebity iy FOMA I QErsfnaihbr, Aff CkABSROrdLAE="
19980106174100" 1> Prices: This nessage is sent fromthe HHS and i's used to

conmuni caReply elsfige - oker
<Order-Reply 1D="123" Stat="0OK” 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 include /D, the FOMAD order ID,

20  and. if multiple versions of FOMAD are in use, Fver, the FOMAD version number. For

example:

<Qrder-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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25 the nost current price associated with one or nore secu iti.Ef The
Prices op-code includes a Tinme attribute which contains a ipf?é' for the
i ndi cat edopri2eoess. At | east one <Price> ... 38 6 April 209éTX¥So#d7426003

- PCT/ USO0/ 27414 </> sub item nust be included to specify the price of a

gi ven se LEV. e Prd nes e iLs .shown..in Fi g e
Acvant ageltrete viffnREtRu e KeRis olERR8EGarS DU Redlloed Msirapots o
" their HHD, snapshot of the last sale price for all securities of

rel evanc}B"lP‘ge:the broker. For exanple, the system can send price
information to a broker on a periodic basis, 5 for exanple, for all
securiti’es t H& HHByeperatedspenitipndld. i n their user profile or only those
~securities for which the broker has outstanding orders or | ooks.
Ser ver - 3t at usSymT ihe sequities radiag syrhbsided t o be used as a sub-item nessage
wi thin another nessage. As discussed above wth respect to the Logon-Reply

nmessgge,* t he By qhe skéhutién pHcdlessage is used to indicate initial server
status and al so to pass order and execution recovery nessages to the HHD.

The defi,.ned" wrgpy&wﬁ@ga% FLS: Status of the FLS system Possible

val ues are D. Status of the FOVAD system Possible

val ues e "W, ar . . * Already-L ed- On:. | ndi cat g t fhe user
was ol v ehdy R dbdicer b prsitiohof EfiekeorBO Hp R xS B R Y ot 1t ene
include: * <Recovery-Orders> ... <I> zero or nore order request nessages
can be embédided in the server status nmessage. Enbedded nessages are only
present when the server status nessage is included in the Logon Reply
message.* The TReestwep.yHeterstangpefdbelexacanobe used within a nmessage but
preferably cannot be used as a stand-al one nessage and nost preferably 20
i s used Iniatidition, Al dnaibviedm PrefersdlynR g aiddl isaddfinediarust ie triesnvietingSt at us
nmessage is enbedded wthin a Logan-Reply nessage. This op-code indicates

that t h?&ﬁ!ﬁdaﬁ? knd A8 Phelssagh Wrfttef b9 R Bbker' A QbRIahiAY thibhadtionlBuhaHs! v
accepted orders are being re-sent”"to the HHD. One of nore <O der-Request>

- ESERRCE DS 0, W AR Bl s, o

used to Tétransm

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 exgcution ID number). In preferred embodiment, an /D sub-item containing the

20  associated HHD Execution ID, and an FID sub-item which fepresents 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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WO 01126003 PCT/ US00/ 27414 <Recovery-Executions> ... <|>: 625hiP2 nor e
Execut i onypRiss@ss can be enbedded in the server status megs go%%?edded
nessages are only present when the server status nessage 15 I ncluded in

t he Logon Reply e. _L.h, 4, e Q. de Sy, OR:-G wpef erably
t he Recover-ExeCt% %%gwgbfﬁ%olye lg "nh@(gﬁ u‘égz&\{m@% gt%_alfs‘l}é’c(ﬁgr %Sé?sg: & but
cannot 5 bhe used a .stand-al one nessage and is used within the
Server-St%ﬁE%@%@l‘%I y when the Server-Status message i s enbedded

wi thin a Logon-Reply nessage. This op-code indicates that the current

| ogon is in a stat e Asfdiscesestaboye, alen amenecysioas rrgohyedo@e feseltsed the xeasutidnonay
are being re-sent to the HHD. The Recover-Executions op-code has no

def i ned agf pilqsgiedamongrhevery perfinecordery.e Erpallgpation inforaationsi generatadiby dher QIS
enbedded within the Recovery-Executions op- 10 code. An exanple of a

Ser ver 2 St sletksandderaarged 1 thhbrakerivingbeldEd. Rbe defiseq atgitess inclugpap /D, which
Recover - Executions nessages is shown in Fig. 20. Wile the invention has
been part repu¢ssnisyhasHBRhEsgrytige 8oy ansean 0, which sapseserts thedd GV Exesution ID.
enbodi ments thereof, it will be understood by those skilled in the art that
various 15 changes In additom aaeghicket saublisenired lbeariomse . wWict-hig el okizdaiht megl for om
the sprit and scope of the invention. 40 6 April 2004 5 10 15 20 25 30

PCT/ US00/ 2dhiAinRiRRENDLN 1At olfOP bR A UiRictedehyiMls APReATERTh (He/fdem Bebhd bt e for
Handhel d Protocol WD 01/26003 <!-- Define what is all owed inside of

<'EL ENEWh%d%BQ%WU&@ statements. The Allocations op-code can be used within a

10 message but cannot be used as a stand-alone message. It is specifically used within the
Execution-Allocation message. The Allocation op-code includes the following attributes:
* ID: Represents the HHD Execution ID.
* Otydlloc: The quantity of shares allocated to this order.
* QOty: The current leaves for this order.
15 * FVer: The FOMAD version number.
An example of an Execution-Ailocation message with an Allocations block containing sample
Allocation statements is shown in Fig. 18.
Timeset:
In addition to being a stand-alone message, this op-code can also be included
20  as asub-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 1s 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-Reply Logoff-Notify DND-Notify Heartbeat-Notify NAC i M Request
Msg- Repl y Look-Request Look-Reply Look--Data Profile-Dat

Profil e-woatoazétepl y O der-Request Oder-Reply O der- Regad#rusdoe7488HP t ags
--> Execution Execution-Ack - Execution-Allocation Tineset Server-Status

s R s Tl e T T SR
(Logon- l?:?e%lsja?gsetls s eorwsnI 1(1)1%% >1 9. 2 \fah'tb\ag-glcitlls ;—, t{‘IlO Oegsalzé% ﬁe used to quickly send a
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 2 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

<QOrder-Request> ... </> messages can be embedded within the Recovery-Orders op-code

and used to retransmit included orders.
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User|d CDATA-#REQUI RED Password..CDATA #REQUIRED. Force CDATAq#5RRU RED> 40
<!-- If t\WOOL3@8h is unsuccessful, none of the sub-itens ai@ugosdwised -->
<! ELEMENT Logon-Reply ( Heartbeat-Period?, 45 O der-Reply-Ti neout ?,

Look- Rephky- Ti - = nat a- i, t 2 | Le-Data? Ser er-%f s?,
Spoinstra T ey St S SR Egﬁ%@_&?&‘gﬁf@%m} E?ﬁioo‘%&m
<! ELEME off-Notif Profile:Data)?> 41 6 ri .
PCT/ USO B%%‘g%ﬁ”%r %?%EE{%{Q‘F‘%'D&B% SEAGST §ES only presqnt erhepyes SBYSIS{RIESW t ch
(Onl O f) #REQUI RE <! ELEMENT Heartbeat-Notify EMPTY> <! ELEMENT _
Look- Reqiiss28e toarlndedin the FpgaroRerly message-pAs ovith the Reewiery-Datlers opiovdout ?) >
10 <! ATTLI ST Look-Request Reql D CDATA #REQUI RED Synbol CDATA #REQUI RED
Fr omAddr penatly #imeResoreEExecutions op-code can be used within another message but cannot
5  beused 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. Ope
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 particuiarly shown and described with reference
to preferred embodiments thereof, it will be understood by those skilled in the art that various

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> <IATTLI ST Look-Reply Reql DG%E%O%,REQJI RED
ToAddr CDATA-#REQUI RED Synbol -CDATA #REQUI RED--20 Accept.-( Y4 i

#REQUI R¥ED#A1260030 35 40 45 50 55 <! ELEMENT Look- Data (| nkeCTrisoonisiy?) >

<! ATTLI ST Look-Data Reql D CDATA #REQUI RED ToAddr CDATA #REQUI RED Synbol
CDATA HRERMTREDR. <! EL RV RAGK SO TbchdlehiTyd BaiThitiST eAFKdRegs on

(mal f ormed) #REQUI RED> <! ELEMENT Profile-Data-Reply EMPTY> <I' ATTLI ST
Profil %(Qgéoa'l_ Reply Success CDATA #REQUI RED> <! ELEMENT Msg- Request

(Priori {y., ext)> <! ATTLI ST Msg- Request Reql D CDATA #REQUI RED Fr omAddr

<l - . ? jority? ?) > <l
SEQTQEEFEQUIRED> EL EMENT BE% F?ﬁgfée %%nghé éggﬁj%g%% L_IEXt ) ATTLI ST
<!

gﬁélﬁi

LEMENT GSHP {Logon-Request

5 Logon-Reply
Logoff-Notify
DND-Notify
Heartbeat-Notify
NACK

10 Msg-Regquest
Msg-Reply
Look-Request
Look-Reply
Look-Data

15 Profile-Data

’ Profile-Data-Reply

Order-Request
Order-Reply
Order~Recall

20 Execution
Execution-Ack
Execution-Allocation
Timeset
Server-Status

25 Prices

Page-Request

Sp-Instr |

Version}>

|
I
!
l
|
I
I
I
I
I
I
I
I
I
I
I
t
!
f
I
I
t
|

<V{ATTLIST GSHP

30 SID CDATA #REQUIRED
Seq CDATA #REQUIRED
LRSeqg 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 Loock-Data~Timeout?,
Profile-Data?,
Server-Status?,
Sp-Instr?,
Timeset?)>
50 <!ATTLIST Logon-Reply
Success (Y|N) #REQUIRED>

<!ELEMENT Logoff-Notify (Profile-Data)?>
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ToAddr CDATA #REQUI RED> <! ELEMENT Order - Request EMPTY> <! ATTL|

O der - Regwreeii 2403 CDATA #REQUI RED St at CDATA #REQUI RED Sy ﬁﬁEQJI RED

Price CDATA #REQUIRED Qvy CDATA #REQUI RED Si de CDATA #REQJI RED Rem}y

CDATA #REQUI RED Ti nest anp CDATA #REQUI RED FVer CDATA #REQUI RED 42 WO

127414 Cap CDATA #REQUI RED Num CDATA #REQUI RED
RTA #REQUI RED Ti cket CDATA#REQUI RED Execl nst

01/ 260036
5Boot h %
CDATA #R

10

15

20

25

30

35

40

45

50

55

ZO%ECT L gSO

Sw1tch

(On|Off) #REQUIRED>

<!ELEMENT Heartbeat-Notify EMPTY>

<IELEMENT

Look-

Data-Timeout?) >
Locock-Reguest

<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT

<IATTLIST

<!ELEMENT
<IATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<1ELEMENT
<!ATTLIST

ReqID
Symbol

Reguest

CDATA #REQUIRED
CDATA #REQUIRED

FromAddr CDATA #REQUIRED>

Look-Reply EMPTY>
Look-Reply

ReqlD

ToAddr
Symbol
Accept

CDATA #REQUIRED
CDATA #REQUIRED
CDATA #REQUIRED
{YIN|PR) #REQUIRED>

Look-Data (Ink,Priority?)>
Look-Data

ReqgIb
ToAddr
Symbol

CDATA #REQUIRED
CDATA #REQUIRED
CDATA #REQUIRED>

NACK (Original)>

NACK
Reason

{(malformed) #REQUIRED>

Profile~Data-Reply EMPTY>
Profile-Data-Reply
Success CDATA #REQUIRED>

Msg-Request (Priority?,Text)>
Msg-Request

RegID CDATA #REQUIRED

FromAddr CDATA #REQUIRED>

Msg-Reply. {Ink?,Priority?,Text?)>
Msg-Reply

ReqlID
ToAddr

CDATA #REQUIRED
CDATA #REQUIRED>

Order-Regquest EMPTY>
Order-Reguest

ID
Stat
Sym
Price
Oty
Side
RemQty

CDATA
CDATA
CDATA
CDATA
CDATA

#REQUIRED
$REQUIRED
#REQUIRED
#REQUIRED
#REQUIRED

CDATA #REQUIRED

CDATA #REQUIRED
Timestamp CDATA #REQUIRED
FVer CDATA #REQUIRED
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OFl ags CDATA #REQUI RED Spl nst CDATA #REQUI RED TI FCDATA#RESSISIB%%MQ ELEMENT
Order-Reply EMPTY> <! ATTLI ST Order-Reply |1 D CDATA #REQUI Stat CDATA
#REQUI RWD GL26003CDATA #REQUI RED> <! ELEMENT Order - Recal | EMETXmoo/74T TLI ST
Order-Recal | 201 D CDATA #REQUI RED FVer CDATA #REQUI RED> <! ELEMENT Executi on

(I'nk?)> <I ATTLI ST Execgtion |ID dﬁ D 25FI D CDATA fREQUlRED Sym
CDATA #REQUI RED Price TA #RE geop A #REQUI RED Si de CDATA
#REQUI RED 30St at CDATA ﬁf I REDC h,FESX uhfhlﬁ\. A #REQUI RED> <! ELEMENT
Execution-Ack EMPTY> 1raqer  CDATA #REQUIRED
5 Ticket  CDATA #REQUIRED
ExecInst CDATA #REQUIRED
Flags CDATA #REQUIRED
SpInst  CDATA #REQUIRED
TIF CDATA #REQUIRED>
10

<!ELEMENT Order—-Reply EMPTY>
<!ATTLIST Order-Reply

ID CDATA #REQUIRED
Stat CDATA #REQUIRED
15 FVer CDATA #REQUIRED>

<!ELEMENT Order-Recall EMPTY>
<!ATTLIST Order—-Recall
ID CDATA #REQUIRED
20 FVer CDATA #REQUIRED>

<!ELEMENT Execution (Ink?)>
<IATTLIST Execution

ID CDATA #REQUIRED
25 FID CDATA #REQUIRED
Sym CDATA #REQUIRED
Price CDATA #REQUIRED
Oty CDATA #REQUIRED
Side CDATA #REQUIRED
30 Stat CDATA #REQUIRED -

Timestamp CDATA #REQUIRED>

<!ELEMENT Execution-Ack EMPTY>
<IATTLIST Execution-Ack
35 ID CDATA #REQUIRED
FID CDATA #REQUIRED
Stat CDATA #REQUIRED
FVer CDATA #REQUIRED>

40 <!ELEMENT Execution-Allocation (Allocations+)>
<!ATTLIST Execution-Allocaticn
ID CDATA #REQUIRED
FID CDATA #REQUIRED>

45  <!ELEMENT Server-Status (Recovery-Orders?, Recovery-Executions?}>
<!ATTLIST Server-Status
FLS CDATA #REQUIRED
FOMAD CDATA #REQUIRED
Already-Logged-On CDATA #REQUIRED>
50
<!ELEMENT Page-Request EMPTY>
<!ATTLIST Page-Request
Look (Y|N) #REQUIRED>

55 <!ELEMENT Timeset EMPTY>
<!ATTLIST Timeset Time CDATA #REQUIRED>
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<I ATTLI ST Execution- Ack 35| D CDATA #REQUI RED FI D CDATA #RE
CDATA #REQd RiZendsVer

t at
oo

CDATA #REQJI RED> 40<! ELEMENT Executi opg

(Al'l ocations+)> <! ATTLI ST Execution-Allocation | D CDATA #REQUI RED FI D CDATA

#REQUI RED> Server-Status (Recovery-Oders?,
<IELENENT rver-Status 45<IATTLISTFLS CDATA #REQUI RED FOVAD CDATA

#REQUI RED

FBAGY-

EMPTY> <! A’i‘ﬂf"EIfégr

pCT) (oo I Sh T EL
#REQUI RED% 5 %eELrEl\ﬁngg InStr (Yi—g’ﬁrl’

used as sub |

Hear t beat - Rerl ad. Seconds

10

15

20

25

30

35

40

45

50

55

<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<IATTLIST

<!ELEMENT
<IELEMENT

<!'ELEMENT

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ELEMENT

<!ELEMENT
<!ATTLIST

<!{ELEMENT

Recovery- Executi ons?) >

A # RED> 50 <! ELEMENT Page- Request
e&&@%tcﬁ’_&?&k %“?%fﬁRwEwl RED> 55<! ELEMENT Ti meset
set T Fre CDATA #REQUIRED> 43 6 April 2004 WD 01/26003
BES (Priced) > <« ATTLI ST Prices Time CDATA
> <I-- e following can only be

‘”e%taSPéPPoat@RﬁDWﬁ' 10 <! ATTLI ST
@erlocﬁ%WEm

Heartbeat-Periocd Seconds CDATA #REQUIRED>

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

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

Look-Data-Timeout EMPTY>
Loock-Data-Timeout Minutes CDATZ #REQUIRED>

Logon—-Request-Version EMPTY>
Logon—-Regquest-Version Value CDATA #REQUIRED>

Pair EMPTY>

Pair

Name CDATA #REQUIRED
Value CDATA #REQUIRED>

Recovery-Orders (Order-Reguest+)>
Recovery-Executions (Execution+)>

Allocations (Allocation+)>

Allocation EMPTY>

Allocation

ID CDATA #REQUIRED

QtyAlloc CDATA #REQUIRED

Qty 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|GIFg%a) #REQUIRED>

Original (#PCDATA)>
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<I'ELEMENT Order - Repl y- Ti meout EMPTY> <! ATTLI ST Order - Repl ygTidiEonis Seconds
CDATA #REQUI RED> . .15 <! ELEMENT .Look- Repl y- Ti neout EMPTY>_<!' ATTLI ST

Look- Replo/e1riénasout Seconds CDATA #REQUI RED> <! ELEVENT Lopktabie7diqreout
EMPTY> <! ATTLI ST Look- Dat a- Ti neout M nut es CDATA #REQUI RED> 20 <! ELEMENT
Logon- Request - Ver si on EMPTY> <! ATTLI ST Logon- Request - Ver si on Val ue CDATA

~ #REQUI __<§§EE§/JFI\H' Pai r EMPTY> . 25 <! ATTL| ST Pair Name CDATA #REQUI RED
Val ue CDATA RESSTEPEPEMENT ‘RIEGTRT V2 '8 FEFS PRy bR r ERR giRdYe+sTe 3D

<! ELEMENE .| (M,e{, - Exec h ?;5 (Execution+)> <! ELEMENT Al l ocati ons

(Al lcocaf X<y ﬁ%\lﬁsgﬁ&gcat@%@§%%@><! ATTLI ST Allocation ID
CDATA # MRED VTESA 68 CORTA | CDATA #REQUI RED FVer CDATA
#REQUI RED> 40 <! ELEMENT Priority EMPTY> <! ATTLI ST Priority Val ue

(Normal | Hi gh) #REQUI RED> <! ELEMENT Price EMPTY> 45 <I ATTLIST Price Sym
CDATA #REQUI RED Price CDATA #REQUI RED> 50 55
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<! ELEMENT Profile-Data (Pair+)> <!ELEMENT Text (#PCDATA) >.6 AprF2GOENT | nk
(#PCDATA)WO0L/28008 | ST | nk Format (Stroke-Vectorl d F89a) #REpYDSden7414
<! ELEMENT Ori gi nal (#PCDATA)> 44 6 April 2004 WD 01/26003 PCT/ USCQO 27414

<I -- M pares its j.nternal. DID versi.on to the val ue here

< L EVerARBERD B D 5 Flesky &f é‘FE%ﬁr%JEW (0200) #REQUI RED> 45
-6 April 2004 01/.26003 PCT/ USO0/ 27414 APPENDI X B: d ossary of Common
Tr adi ng #ﬁﬁ%&ﬂ%@éﬁ@ts utionrgfheyshares e dman exqoption Rerpesstbe o hptaren
execution across the orders that are eligible to participate in the trade.

Break - A faj¢ligitle toparéigipateiin theatradsr der t hat has been filled, either within
a nenber firmor 5 between nmenber firns. Breakdown - Detailed information

about anBeeskewt failure ioretardilagn qrdenthat Yiasiedn GORH] itheaWithin a ARNSEGHE 0PN
consi sts of one or nore break=downs. Contra - The opposing broker in a

tradg, e.qg., mewksdembmbbeginhy brokerage and badge nunber. Digital Ink - A
graphi cal representation of handwitten information, sonewhat akin to a 10

scanned/ g axeghd.m8 1Dk @l ' ndensed,.i.n_a -l oss manner for
e anom SaeaRnl 2R aiioh e el B BB ARG ARFE0IDE oo™ i g

information (price and quanti that _descgribes it. FOVAD - A particular
f1 oor order r&gﬁ%ﬂgﬂ?césﬁﬁ?%&r@%ibﬁ?ﬁgmmms a particular 15 OVA.
FOVMS - A.client application which is part of the order nanagenent system

that thés@tg«She opposing broler g trade. . casdilentifigiditly ypkieageanddipdpenumber.

Digital Ink - A graphical representation of handwritten information, somewhat akin to a

10 scanned/faxed image. Digital ink may be condensed in a no-loss manner for

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 HHDs,

Leave —The remaining quantity of an active order.
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HHD - A Hand Hel d Device, such as the piece of hardware usghyobsokers to
access the wreless network. 20 HHS - A server application that routes
comuni Watkil@opet ween the HHDs and the ot her system conpohEstaR74iihe HHS
" also interfaces with FOVAD on behalf of the HHDs. Leave -The renaining

quant i 1)boRT 28t trifdEniof SEeneffilySwARE bn 29041 R}@@e Q%ﬁgﬁcg&%@% 414

Look - A Set of informationh, generally witten on a aper or

captured di g -ha .devi ce.. f[.hat ovides an indigati of the

current nar %g{aq{c%%hcf? Afﬂl‘li%rll% ﬂ% lrEl S#@;%ﬁ,vagﬁﬁ% 3%&% ?@.ﬁe Weé’% f‘}"ilfnlfﬁl ﬁ%R‘ﬁ@?Psﬁﬁ&

i nclude current ask and Fjd rices, volune, estimates, parties involved in
tradi ng, an@ SYBREFITEEn{ PiseRormetion may dnclude eirentask apdibid prices.voluee monl y
understood format. Also referred to as a "Floor Picture." OVA - Oder
Managenent AftEhates pagicsinvolvednn rading; and broker sontimentt (Thdénfarnsaomisty. An
order contains all of the information that a broker needs to performa
trafle. The tweitienah s comebalysuidersioosdformse ilad refarred tot 3iasFidorfPdstomi™ on, such
as digital or on a piece of paper. 10 UTC - Universal Coordinated Tine,

whi ch oaar-sOfder MaRagdnieht asclifbnky. the World Tinme Standard. Previously
referred to as Geenwich Mean tinme or GMI. Verbal - The price and quantity

of an ut ) | p i Lan' jt: =T eakdowns
Chat t Ot daamerRgidlogdfe a SELRAl. ARBide; FBAAAR a ol e biPmanid ek *707°8
April 2004 V\g 01/ 26003 PCT/ USO(fl §§414 Al I\/[?: 1. Asystemfo rocessi ng
an order foProkekagedy RPN EGS oGF ST AP BIER A rgEesgutalon, nd
described herein.. 1 2. A nethod for processing an order for a security on
the floor ofnfgmnationcsiuch ahdigitaboramapiesnal BRPSEr i bed herein. 1 31. A system
for conmunicating between a handhel d tradi ng device and a 2 trading system
as 18 hoH Gyn&/ninsssal CoendintatadeTime, 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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1 4. A nethod for. communicating between a handhel d tradi ng_bdg ril%ﬁoi’md a 2
Wadi ng sywoamzas3shown and described herein. 1 5. A communp&pikipss@r ot ocol
for use in passing nessages between a 2 handheld trading device and a

handhel d g€ . system connected to a trading systemas 3 shown and
descri be%@'n. 1 6. A conputer readabl e nedi um contai ni ng conputer code

definjng a 2 comunications prqtocol for use in passing nmessages between a
handhlelg tradi ng devi ce AR¥Iem for MaersFag an erley for asperiiynoo sheBesrad ano a

tradi ng systemas shown and described herein. 48 Title:
ORDER? CERFrtlasq sy mshdsreinedderedROTOCOL. FOR COVMUNI CATI ONS W TH HANDHELD

TRADI NG UNI TS

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

2 exchange as shown and described herein.

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

2 trading system as shown and described herein.

1 4. A method for communicating between a handheld trading device and a

2 trading system as shown and described herein.

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

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

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

3 ahandheld server system connected to a trading system as shown and described herein.
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[err] Abstract: A conmputerized nmethod and systegg&%zbégcki ng
orders inplenented on a trading floor exchange is disclosed. € systemis
order-centric and is configured to route orders to a booth (110) and fl oor

peing. tr Aag R aRERaAbH R R BRI il brek SRR R B,

handhel d devi ces (114-116) connected tLg=a handhel d server (113) via a

Wi r el es ol WhAd fntfibetud P OBES GrisTnikinh O o \ communi catjon between the
handhel  Houl Comree roper Otemiatinn o GO, kst Rui g R g oo
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