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This invention relates generally to the display of financial information
usi ng graphic synbols. Mre specifically, the invention relates to the use
of firmor corporate |ogos instead of textual abbreviations to identify
securities information in a ticker- tyé&icﬁ@-ﬂ%t or in the display of other
trading i nformation. Background Art Fi nanci al trading

i nformation di spMEPIAIWADIPFOR DISRLAMING FHﬁANQIMpII%FORMA@i!@N r eport
trades only by an al phabetic abbreviation of the security traded foll owed

by inforn?%‘i‘}_&&%!ﬂ@t the trade, such as its price. Technol ogy has only

I mproved e medium not the nessage. The original ticker tape reported
trades by reno r|nt| out trade jnformat thin strip of

paper. Later tggﬁﬁ?ﬁ%’&f’& %?rﬁfpéﬁ Pt @Qﬁ%ofﬁ? fr&B FODYSIHE EEPHIE ght s
or on television screens. Throughout these changes, however, the format of
the i nf or symbals Moze spesifisalidhe invertionerelates to the usejof ﬁmwmawbga,te logos instead| e
find these displays difficult to interpret. Even experienced stock

anal yst's gpgxtualEbpesiations tatdehef REUrRRS ihPmAIYina fdket-5pe fornid 6Fin thed t he
abbreviations, which are only three or four letters, sonetines reflect

hi storic I at t enpt t0|dent|fythe security
clearly. %S@Okgﬁe;&%mgéflﬁgl ?atg)g‘scuri ty, conventional ticker displays also
have limted use. They contain mninmal financial information and use the
sanme display fornmats. The displays do not provide contextual infornmation
about the market or about a particular issue or security.

Background Art '

Financial trading information displays are typically spartan. For example, tickers
report trades only by an alphabetic abbreviation of the security traded followed by information
about the trade, such as its price. Technology has only improved the medium, not the
message. The original ticker tape reported trades by remotely printing out trade information
on a thin strip of paper. Later technologies displayed that same information in rows of lights
or on television screens. Throughout these changes, however, the format of the information
has remained the same.

Unfortunately, most people find these displays difficult to interpret. Even experienced
stock analysts can remember the abbreviations for only a few securities, and the abbreviations,
which are only three or four letters, sometimes reflect historic anomalies rather than an
attempt to identify the security clearly.

Besides their obscurity, conventional ticker displays also have limited use. They
contain minimal financial information and use the same display formats. The displays do not

provide contextual information about the market or about a particular issue or security.



-2 - One goal of this invention is to inprove the display of
financial information by identifying securities using their famliar
corporate | SDWM4EPher than textual abbreviations. PGS R05¢88al  of
this invention is to display contextual financial information, such as

hi storical information or information spécific to a security or market.

Yet another goal of this invention is to display infornmation about trades
bet ween nar ketOneeal of this inventipmrisito improve theadisplay of finpmpiabinforthation by

Still another goal of this invention is to provide such information al ong
wi th real identifyingsecatitiessking theie fanitiabeodpcraleNbgsTRtheOMRan textual abbreiftions.
additional goal of this invention is to provide such information either in
a standard sc kY s . I ts...sueh as dranmmtic
changes | n a ot oo B8 ofhit FRBANS LRy bR Hiabeial Hichmfion SERbs

Di scl osur%ésgf.t e _lnvention ) These and ot her objects of the

i nvent i on Xsteriqbinformatian gr mormatien sprgifie to greeusity onmegkehyi ng i nanci al
informati on on a video wall by identifying securities and other entities by
| ogos, and by pfebenathergorba thisimentiomisrto dispfaytihfordatiq hoatirides dotvezh

I nformati on. In particular, a systemaccording to this invention

for dynaningakdtindtesith @bt Hak RfUaSy 1008RRRgNd val ue information for
financial instruments conprises an | nput por to receive a feed containi ng

identifiers and.correspondi pg.val ues of financial .ipstrynents; fjlter neans
for extracti n§t r%ﬂﬁ?ﬁ%“?gggﬂ% ‘H&eﬂ?ﬂamﬁ%f@\f’ ¢ 8 IEQW‘EQ% %&W‘bﬁﬁég“%f
the financial instrunments; a nmenory; correlating nmeans for finding in a
dat a st r uer steredgridgerand aydieinformatienoci ated with the extracted identifiers;
formatting nmeans for formng a display signal with the graphic synbols and
val ues correspouridditidnal §dadof thisdfivéntion i Sl oVIBE hiichiiffotRgtidrE@ther A Wst@ngdrd €0 *
wall. The nmenory contains the extracted financial instrunent identifiers

and corr espnadietd iy flspiRe to external events, such as dramatic changes in a stock price or user

inputs.
Disclosure of the Invention

These and other objects of the invention can be obtained by this invention for
displaying financial information on a video wall by identifying securities and other entities by
logos, and by providing real-time control of the displayed financial information.

In particular, a syétem according to this invention for dynamically displaying graphic
symbols and value information for financial instruments comprises an input port to receive a
feed containing identifiers and corresponding values of financial instruments; filter means for
extracting from the feed the identifiers and corresponding values of the financial instruments;
2 memory; correlating means for finding in a data structure graphic symbols associated with
the e;ctracted identifiers; formatting means for forming a display signal with the graphic
symbols and values corresponding to the financial instruments in the feed; and a video wall.

The memory contains the extracted financial instrument identifiers and corresponding values,



-3- as well as the data structure associating the financial i'nstrunent

I dentifiers aphic synbol s. The video wall includes s gl

i ndi vi dual ﬁ%&%%o S arranged into a larger display plus neaﬁ%ﬁp 7/05640
receiving the display signals and for di laying on the individual nonitors
t he graphlc synbol s and val ues correspondlng to the financial instrunments

|nthefe th.the forego descr |ona,dthe,

f ol | owi ng %g?g,afg{f%& c&rpaﬁsogx[aﬁgg t@?g ?{Anﬁtﬁm@? g?@r‘?l&‘ gw®BYiCHr ovi de
further explanation of the invention as clai nmed.

Bri ef DeséympelsoRhovidenavalkinoludessseveral individiabmavitonspanygedgniralaigeg displayi ch
are incorporated in and constitute a part of this specification,

i 'l ust r at hrigeRsfndetsiving He diklay Si¥RNE A foR Aisplay RGUNRE intidilud] r?ﬁ'omﬁors the

description, serve to explain the objects, advant ages, and pr| nci pl es of

the inven g nt ai ns. ram of a
vi deo wal %fa% g‘?n (%’tro gggnce‘ﬁa}fvéha’;g gg{rﬁSp ondlﬁgé%ﬁegﬁxanm%l 1ns qfﬁtsg\.‘]‘r i,&& s a

di agram of the VI deo wal |l of Figure 1 divided into several areas;

Figure 2 is a @aecfowsoagtaee%élrdm@wwnﬂ@e ioﬂem&rte@azinwdesqnpnsngm e 1;
Figure 3 is a p| cture of a market nmessage for the video wall in Figure 1;

Fi gure 4Aekemplapy aexplanbtosy. pTissynirovidefurihiet etplamition be theiifnatioalab clafinéd.gur e
1; Figure 4B is a picture of a tel econferencing wi ndow for the

video wall in Figure 1; &M%Me of a news w ndow for
the video wall in Flgure 1; | ture of acorrpany
tradi ng hi stor for t he VJdeD wal | i.n ; gure 6 is
picture of a pé‘ &Fwngﬁ,rwipﬂbar |"6°é’6P%éFF1i 1 ﬁlq:‘?‘)@éﬁl@tela part of this
Figure 7 is pi cture of a mar ket maker summary for the video wall in
Figure 1; 8pec1ﬁcatlon,|xllgmaée eng embodimnentiof ¢heviiventionrantl; top¢themwith thel déseriptidns pl ay
for the video wall in Figure 1; Figure 9 is a picture of a nmarket

summary diapé &yexpliin thecobjédis adviditdges, il ipHHEBled of the invention. In the drawings:

Figure 1 contains a diagram of a video wall in accordance with this inventioni
Figure 1A is a diagram of the video wall of Figure 1 divided into several areas;
Figure 2 is a picture of a ticker display for the video wall in Figure 1;

Figure 3 is a picture of a market message for the video wall in Figure 1;

Figure 4A is a picture of a promotional video for the video wall in Figure 1;
Figure 4B is a picture of a teleconferencing window for the video wall in Figure 1;
Figure 4C is a picture of a news window for the video wall in Figure 1;

Figure 5 is a picture of a company trading history for the video wall in Figure 1;
Figure 6 is 2 picture of a peer group display for the video wall in Figure 1;

Figure 7 is a picture of a market maker summary for the video wall in Figure 1;
Figure 8 is a picture of an institutional holding display for the video wall in Figure 1;

Figure 9 is a picture of a market summary display for the video wall in Figure 1;



- 4- Figure 10 is a picture of an international market summary for

the video wall in Figure 1; Figure 11 is a picture t
i ndex and v¥AM¥5Fve display for the video wall in Figure éié’r/&s%%%

Figure 12 is a picture of a market activity display for the video wall in
Fi gure 1; Figure 13 is a picture of a trading sunmary display for
the video wall jn Figure 1; .. Figure 14 is a picgture of a trading
room wi ndow fo 1@};@lgp%gtc%qpfwnﬁ%pgalﬂarketsummarpf-%r gvilgo wallin i o'y e
of a display of the nost active issues for the video wall in Figure 1;

Fi gure 16 Higuralpi cture of an issue quote activity display for the video
wall in Figure 1; Figure 17 is a picture of a sunmary di splay for
the video wall pipnEi19W £pibiure of a markeFirdbk Sndl folithe vave Asplay 16f thdRided Wil in
trading activity display for the video wall in Figure 1, Figure 19A
is a pi Ct';b[‘e ofl_a di splay show ng |ive commentary to discuss the day's

mar ket acti*&fi'es and provi de summuaries and anal ysi s; Fi gure 19B
is a picture of a display showi ng | PO conferencing for live discussion with
underwriters; Figure 12 is #pigtwreofiodarket actiyitytdisplaydfor thediidael wall mfigereilzi ng
listings and delistings of issues in the previous nonth Fi gure 19D
is a picture ofFigwmeil3pd apichhewvf Hdading bB{anE}yaaspFlay Birahd videciwall aphigare 1;

introduction for an IPOs first trade igure 19E is a picture of a

i ntroduct ion for“an [PO's ! .. gure 19E (s a pi cturé
pi cture of a arBFRy i AeeR P RhE Folh Wl R e vten well kR ©

t hey occur duri real -ti tradi ng; ) 3
Y glgure 15isa pﬂ:eture ofa a dlgglay of the most active issues for the video wall in

Figure 1;

Figure 16 is a picture of an issue quote activity display for the video wall in Figure 1;

Figure 17 is a picture of a summary display for the video wall in Figure 1;

Figure 18 is a picture of an issue trading activity display for the video wall in Figure 1;

Figure 19A is a picture of a display showing live commentary to discuss the day's
market activities and provide summaries and analysis;

Figure 19B is a picture of a display showing IPO conferencing for live discussion with
underwriters;

Figure 19C is a picture of a display summarizing listings and delistings of issues in the
previous month

Figure 19D is a picture of a display showing an IPO flag to provide a graphic
introduction for an [PO's first trade

Figure 19E is a picture of a display showing a new high iséue price or volume;

Figure 19F is a picture of a display highlighting unusual price or volume changes when

they occur during real-time trading;



- 5- Figure 19Gis a picture of a display show ng new highs for an

i ndex or itg, Vval as they occur during real-tine trading;

Fi gure 19H ?@%’%&@ture of a display show ng when the val ue B VRN 938
changes significantly during real-tine tgading; Figure 20 is a
bl ock drawi ng of the major system el enents” of an enbodi ment of this

i nventi on; . 1; gure.21 |2% aa.di]agram,of el enent s of the data
processi ng factig¥s Isiaqistarend a display showing gy highs foranindaxardts veiumae am
showing the elenents in Figure 20 in greater detail; Figure 23 is
a di agr anthsly ochwr diginglsead dims adihgg syst em of Figure 21; Figure 24
is a diagram of a schedule for the operations of the systemin Figure 20;

Fi'gure 25 is appheskod Iléliii pREGrObf 2Bisplay ‘§ﬁ6\ﬁfn§ vﬂﬁh@h@ﬁﬁﬁ@éﬁdg}gg% &Faﬁgévss own

in Figure 20; lgure 26 is a diagram show ng t

bet ween t t Ln Figure 25 Figure 27 is a detail ed bl ock
gramthe g@f@%%?@%”é&%ﬁa%@FFf’g\ygof Fi gure 25; Figure 28 is a

bl ock diagram of the RGBS signal routing in the data processing system of
Fi gure 25; Figure 29 ip s lockodramingofithomigjatisygemrelanienthaf ani aatmdimentadf this
routing in the data processing system of Figure 25; Fi gure 30 show
i s a bl ockmvantigr;am of the audio signal routing in the data processing
system of Figure 25; Figure 31 is a block diagram of different

Sof vt e Ocefaie A G SHThID the o B 8y i g o OV ¢ 2

is a picture o eren isplay on't

Figure 22 is a system diagram showing the elements in Figure 20 in greater detail;

Figure 23 is a diagram of the databases in the system of Figure 21;

Figure 24 is a diagram of a schedule for the operations of the system in Figure 20;

Figure 25 is a block diagram of an alternate data processing system shown in |
Figure 20;

Figure 26 is a diagram showing the data flow between the systems in Figure 25;

Figure 27 is a detailed block gram the data processing facility of Figure 25;

Figure 28 is a block diagram of the RGBS signal routing in the data processing system
of Figure 25;

Figures ‘29 is a block diagram of the video signal routing in the data processing system
of Figure 25;

Figure 30 show is a block diagram of the audio signal routing in the data processing
system of Figure 25;

. Figure 31 is a block diagram of different software processes to drive the system of

Figure 20; and

Figure 32 is a picture of a different display on the video wall.



-6 - 1. DESCRI PTI ON OF THE PREFERRED | MPLEMENTATI ON A

System Over i Video wal | di spl §¢smuse7/05640
Figure 1 co%bgwﬁ 83%1 di agram of a video wall 100 conposed of )atsrnatrlox of
video nonitors 100a, 100b, etc. Video | I 100 can include static,

dynam c, and real-time dlsplays as wel I "as conblnatlons of such dlsplays
Infornathn for the N exanpl e,

vi deo and "audi o i nfor a Samn ' =T or closed
circuit feeds, and data can cone elther fron1secur|t|es exchanges, such as
The NASDAQ St&ck Maystem OwsfvieWom vendor or market dat a. Figure 1A
shows an outline of video wall 100 of Figure 1 divided into several areas:
ti cker-market nessape area 12@mwd«knm1§¢ﬁ§onferen0|ng areas 130 and 135,

i nteractive display area 140, main market display area 150, main issue

displ ay area 1§%ux “Eﬁﬂisa%g%{npﬁg%% w%h%ojcz& géa%f.% ?WH[i%ﬁrs

si zes, and rela oca ese areas
i nventi on. ur reI l | ustrates on OSSJb|e or,gani zati on f wal |
100 and phewt grésl%ga:%@g Videpgv capanale Séﬂ*’é’aéy‘}aﬁ“@raggt"@&‘“&& isplays
In the preferred |nplenentation, ticker-market nessage area 120 serves two

f unct i onsas wethesicambmatiais of suahpdisplays: dafotAttianfor dierdispdayd\can pdome fioakmany
di splay. At other times, area 120 scrolls nmarket facts or other nessages.

Vi deol t el gRRRise TR ExARpIANAEED aihndliinfoimaficl e frdlf 0abIE br ATRANNews or
profiles, broadcasts, or news wres. Areas 130 and 135 can al so di spl ay

et U PR,y B o R SRR, e

wal I 100. For exanple, representatives froma specific conpany can
NASDAQ Stock Market, or from vendor or market data. '

o3

Figure 1A shows an outline of video wall 100 of Figure 1 divided into several areas:
ticker-market message area 120, video/teleconferencing areas 130 and 135, interactive display
area 140, main market display area 150, main issue display area 160, and commentary window
area 170. The types, numbers, sizes, and relative locations of these areas are not critical to the
invention. Figure 1A merely illustrates one possible organization of wall 100 and provides a
mechanism to describe the areas in greater detail.

In the preferred implementation, ticker-market message area 120 serves two functions.
When a market is open, area 120 contains a dynamic ticker display. At other times, area 120
scrolls market facts or other messages.

Video/teleconferencing areas 130 and 135 can show videos of company profiles,
broadcasts, or news wires. Areas 130 and 135 can also display interactive graphics.

Interactive display area 140 preferably includes interactive display elements for special
groups present at video wall 100. For example, representatives from a specific company can

request a peer group display to compare the company's performance to that of its peers.



request a peer group display to conpare the conpany's performance to that

of its peergs, : P
Mai n mar ketwﬂigg’ﬁffsagl area 150 contains real-tine and histori cPaqT/%srg(Z{B {17483

showing trading information and activity in a main market. In the
preferred inplenentation, the main nmarket is The NASDAQ Stock Market.

i vi ol s oMaF AEL SRRPY g1 3P EonARaAFAL S SaURAReA RIS ABOPE Such

as a new high or a public offering, main issue display area 160 can show
fi nanci al tradiginfetmation abd attivityensionmain market Afrethe piéferredimplementationy the main
I nformati on about groups of securities, such as quotes of the ten npst

active segufidet is®he NASDAQ SthBR MAR&I ni ng area of video wall 100 in Figure
1A is commentary wi ndow area 170. In the preferred inplenentation, area

170 presents ejther |iue.comme ry.af recent rket. activity or,. .

i nf or mat i on abMiAm e disRILAFR %&cgntams rqgf— §H’F@5§é"§%}"i§§ﬁ?&bﬁs ﬁqrf‘?%‘?’{éir’f?l
types of displays for areas 120-170. Again, the displays are illustrative,
not exhausscisiées. For exampig;j whenesonike spacialBevehbaecurs; knh asadewdrigle or apeblicge

di splays for area 120. Figure 2 includes a noving ticker display 200

showi ng | gfFrirfakitin saRQlitglay £ea THEcANABOARineRKintMaidtoh abdlRehsicetiay AR

al so show simlar reports for other nmarkets or for trades involving ADR

Feport bl MO b Rl e B b et Sin 2 uBleRr SefBBAE! O

several noving display entries. Each entry corresponds to a security and
i ncl udes #FUVEEEFWHLS-esponding to the security, the price of the security,
the nunber of shares traded, and the change in the security's price.
Al t hough di spl @he 2fhinipg efeandlvideo svallol 00dEn Figure 1 Adk tommehtafyt wimlowaree170@Ws,
the direction of the scrolling and the nunber
In the preferred implementation, area 170 presents either live commentary of recent market
activity or information about daily events.
Figures 2-19 contain different types of displays for areas 120-170. Again, the displays
are illustrative, not exhaustive.
Figures 2 and 3 show ticker and market message displays for area 120. Figure 2
includes a moving ticker display 200 showing last-sales reports for The NASDAQ Stock
Market. The display can also show similar reports for other markets or for trades involving
ADR (American Depository Registry) and non-U.S. issues. Display 200 can also report block
trades on The NASDAQ stock Market,.
Display 200 shows several moving display entries. Each entry corresponds to a
security and includes a logo corresponding to the security, the price of the security, the
number of shares traded, and the change in the security's price. Although display 200

preferably scrolls from right to left in three rows, the direction of the scrolling and the number

of rows is a design choice.



of rows is a design choice. '

-8 - _Figure 3 shows a nmarket nmessage 300 in display .
Message SOOWHé’FllgVé&s general announcenents and market fact é’,%rfgﬁﬁ;’é%‘/"es

| nportant messages to viewers. Message 00 usually appears when there is
no market activity. Vi deo/ t el ecofiferencing areas 130 and 135
contain a varigty of real-tine or recgrded, yideo jnfqrmation, r exanpl e,
Fi gure 4A shows!EHF WS RnasketiBessags i 1n dis ¥?%17gh%%ﬂ$fa$hoe‘§?lvﬁsgure 4B
shows a tel econferenci ng wi ndow so conpany executives, econom sts, market
anal yst s, generad ahmounpements ahd market facsyayidigives impertantmhessages to vihwes. Message

opi nions and anal yses. Figure 4C shows a news w ndow to broadcast

| mpor t ant 3GNEsallF afpeass WEdStherfi€AS mafikdPa@ifty 135 can al so contain text from
news wres I nstegdﬁ%f vi deo i1 nfor rrata?%n. Figures 5-7 show three

types of displ f I nteractive displ area, 140. . Figure 5 shows
conpany tradi ng¥$ﬁ°é‘?%?‘§ﬁq%‘6’6°m$ﬁ‘§?%ﬁﬂs%¢9§%8 PBQ@H’&V@W gg‘lcglétfmﬁﬁf V°8'f£fihe
activity of a particular security and can also include the volunme and high
and | ow pvideeinfommationafor example, Figure 4A showrprmationaktidens paoyided byjligad

di spl ay 600. Peer group display 600 conpares a conpany's performance to

that of stefhpatiest FipadUBshowk 8 RelesonEdéhci witklow s6 QORPaSY Exectittvidl] ddojiomigi,i ce
and volune for a previous day, week, or year-to-date. Figure 7

cont ai ns . [ r . . ry
700 summitisiet A 8 ol Bick T G Rlekulkt cal S el lion T

mar ket makers for a particular issue. Summary 700 nay al so i nclude the

vol ume of apalysep: FiegretC showsea nevsy windey torhrqadedshimportagt anddweakingneyws. Areas
Figure 8 contains institutional holding display 800. Display 800 reveals a
ranki ng, b0 achb¥Sesantaddoctontzin tekefrommefvs wdres irstdatl of ivisiea linfotmatismol ders in an’
i ssue.

Figures 5-7 show three types of displays for interactive display area 140. Figure 5
shows a company trading history 500. History 500 provides a brief summary of the activity of
a particular security and can also include the volume and high and low prices for that security.

Figure 6 shows a peer group display 600. Peer group display 600 compares a
company's performance to that of similar companies. Display 600 can also compare a
security’s price and volume for a previous day, week, or year-to-date.

Figure 7 contains an example of a market maker summary 700. Matket maker
summary 700 summarizes the activity of a group of market makers, such as those market
makers for a particular issue. Summary 700 may also include the volume of a particular issue
for each market maker's sponsorship.

Figure 8 contains institutional holding display 800. Display 800 reveals a ranking, by

shares held, of the top five institutional shareholders in an issue.



-9- _ This list of displays for interactive display area 140 is not
exhausti ve. nple, an interactive display el enent coub&rE§AWsEdde
ranki ng of Wﬁgsf4§%ei nstitutional shareholders in a particular security
according to the nunber of shares held. 4_ Figures 9-14 contain
exanpl es of displays in the main market C?I splay area 150. Figure 9 is a

mar ket sunmary..di s 900 that .revie he real:1ti erfor ce of
donmestic st och‘ﬁzlgL@/‘B?ﬁ%e{&F ITaCAY gﬁspgz‘lysqge? ﬁ%q ﬁd‘@mfaﬁ’g}?ﬂgﬁef? Of FEATORIS: &g
tradi ng volunmes as well as change and percent change information.

Fi gur e 10intmaniiresisplay ddementiconld shawrthe rankingefithe top dustituiong] sharchobigrs in a
summari zes the index, value, and volune for the day on nmajor foreign

exchangesparticular securifyl &bk kodhi e ofkdtedhdl@dex and vol une wave di spl ay
1100. Display 1100 graphically tracks, in real tine, the current day's

I ndex in vol ung, T/ & Y _ . . ' . ' of the
conposite i ndgglﬁﬁr?]ésaél %%Urﬁn :I%%L’?‘élle% gfg‘ﬁéﬁgﬁ l&ﬁé?%%%ﬂf%%ﬂ%?%éﬁé?bnal

wi th the appearance of three djnensions) display of the vaolume on_The .
NASDAQ St Bigrre\h isasmarket summary display 200 thakieyigays shawgakisme pesformange af dypespic
1200. Market activity display 1200 dynamcally presents real-tinme trading
bet ween t fteck madets Tihericeiewnakaiss includdeompusite dnlides ahd trading dohines ds hatlgsst
capitalized issues. A solid red |line between two narket nakers identifies a

trade exe j [N TIE sMrity. The market makers and the security
GG o8l b Bt

are identi] Figure 13 contains a trading

sumary di spl ay. 130 Di splay. 1300 su rizes th . S, tradin .
characteri sti cé‘ﬂ”ﬁ"r 99#&—9 {qmaflﬁgglgggrgﬁtrsyrqwSgg(gaﬁswglap{dﬁgg,sgwapg%es
traded, nunber of advances, nunber of declines, the nunber unchanged, new
hi ghs, nethelindex, value, and volume for the day on major foreign exchanges. '

-

Figure 11 contains market index and volume wave display 1100. Display 1100
graphically tracks, in real time, the current day's index in volume activity. Display 1100 can
also include a display of the composite index in a two and a half-dimensional (i.e., two
dimensional with the appearance of three dimensions) display of the volume on The
NASDAQ Stock Market.

Figure 12 shows a market activity display 1200. Market activity display 1200
dynamically presents real-time trading between the largest market makers in the most actively
traded and largest capitalized issues. A solid red line between two market makers identifies a
trade executed in a particular security. The market makers and the security are identified by
their logos.

Figure 13 contains a trading summary display 1300. Display 1300 summarizes the
day'é trading characteristics for the market. The summary includes the number of issues

traded, number of advances, number of declines, the number unchanged, new highs, new lows,



- 10- advancing and declining volunme, and bl ock trades. The summary can

al so includ for previous day and the previ ous week L] son.
Figure 14 sﬁ%@’gﬁﬁ"r adi ng room wi ndow 1400. Tradi ng wi ndow 1%%"%?%%asts
live events fromdifferent market nmaker _trading roons. Agai n, the
di splays in Figures 9-14 are not all po§§| bl e uses of main market display
area 150. Those disp s, nerely il|lustrate sone possible displays.

The main A¥EERE %ﬁaﬁ%ﬁ% 5{0%’ E%EL‘L’]]QF% Badesc Thg summagy ean alsq inglude yatues for
di'spl ays, some of which appear in Figures 15-18. Figure 15 contains a

di spl ay 130eviousdaytaad thesprevious week fos gemparidonspl ay 1500 sumari zes and
hi-ghlights the real-tinme trading activities of the ten nost active issues

ranked by vol urm%m@fwsﬁbmsuadihg%&ﬂ vaRRRy $400. drxﬁ@iﬂgﬁﬁﬂdé»b@ma@éaséilﬁc' ar

information for different nunbers of issues, and col ran

differentl .oc Fl gUr 6 presents an issue quote activity display
1600 t hat ér‘w’ﬁ(}tsgémé@g&cé‘ufarq?e%f'@g%f&%?.onﬁ spl ay 1600 shows the dynanic
quote activity of market makers in a specific issue or group of issues,
and hi ghl i ght s Again,ithesdiselays istfigwes 9d4tarqmat el possible weespfonain avarket idisplay

di splay 1500 can al so show every market nmaker as well as the best five
prices on aesa 158 lﬂiodedi@ﬁlayiﬂﬁeregﬁﬂllﬁg&dtﬂﬁbrhéﬁb@ibledisplays. Figure 17 is sunmmary
di splay 1700 show ng | eadi ng advanci ng and declining issues. D splay 1700

i ndi cates the r | ' I £ Lr dayi..s,leadin
securities. ﬁleqhélﬁ?sggé gﬁﬁlgg)%%efﬁﬁ glﬂ?{lg& %ﬁg frlscg%% s%?'egafﬁé‘erggﬁxeglgﬁ, E‘?‘ng’gy
1800 show real -t rEE traﬂ% Rg activity for a particular issue or group of
i ssues. DiVEBFLSPPEALH, Fighes Io-1Ry Figuse! beontaines displayd 500 for shamest activeiissisisay s
the activity of market makers as they quote and trade those issues. In

addi ti on, Risplay 4§00 800mdriagh hnd)highliglite theredetimerahding activgriéswfthoted eidst adtile
public orders and

issues ranked by volume. Of course, display 1500 could contain the same or similar

DF

information for different numbers of issues, and could rank them differently.

Figure 16 presents an issue quote activity display 1600 that may be accessed
interactively. Display 1600 shows the dynamic quote activity of market makers in a specific
issue or group of issues, and highlights the inside quote or best prices. Issue quote activity
display 1500 can also show every market maker as well as the best five prices on either side of
the marketing issue.

Figure 17 is summary display 1700 showing leading advancing and declining issues.
Display 1700 indicates the relative price performance of the current day's leading securities.

Figure 18 contains an issue trading activity display 1800 showing real-time trading
activity for a particular iséue or group of issues. Display 1800, which may also be interactive,
graphically displays the activity of market makers as they quote and trade those issues. In

addition, display 1800 highlights the market maker inventory orders and public orders and



- 11 - shows the pricing dynam cs. Display 1800 can al so show the best

price over otes and illustrate the depth in an issue' t by
show ng theq{’]‘gﬁéf@%of mar ket makers at the inside. %ﬁgmﬁﬂéﬁ%ﬁ? ng

area is the coomentary wi ndow area 170. Area 170 may contain several
di fferent displays, such as those shownin Figures 19A-H Figure 19A shows

live co ntary to.discuss the, ' rket activities and provide

sunmmar i es S4fYS aRr%r;gs&ynapp@q_] :ﬁlsg@élgﬁlfgggl Q?M%@Wéiéﬁﬂlﬁ%o‘}’% othar gaotes and

di scussion with underwiters. Figure 19C sumarizes |listings and

del i st i ngdlludtratesthadspthrin ahdsspe's miades byrstrawing Hiegumsbet 9Dmailepimakers antheliftéie.
flag as a graphic introduction for an IPOs first trade. Figure 19E shows a

new hi gh i ssue Ty efRinRhg %eh Wile cohfiehBry ImdBivalttd B1Y. SakdR 154 ﬁlayél%%gl or

vol une changes when they occur during real-tine trading. FIgu shows

rading.  erRaPERgLRAENsflvt hiok BH0% o o FigeNA i LR shop Bre ant 1

during real -tine tradjng. ' CL i ) System el ement s
To pr oduc&ompaeniary &o diseussithg day'simmket activities awjprayide sumeacies andtanalysiy t 0
this invention receives several inputs, and processes and formats those

i nput s t o Figlre 10B showe &PO cohifererdin foflevesdisct8disn WithihBerWriSS. Piluke 160 at
| east all the screens in some group, display a fixed or noving conposite

I mage. Fi | I ' 2 ] t he maj or, el.enen f

:or e]g err elzlgl np %%géniti%tﬁgg%ﬂ gh elgg@ggs%%%@?‘g@&%’#‘msﬁ@ thy *:Wi“ge fgﬁ?/gﬁl’ﬁ‘gﬁm
System 20(}9 ih Fiqure 20.receives_three types of inputs: audio, video, and
data, The PO lAEASAEARHC iiFoduetan eanlRO's fis ade. Eigute 1SE showsnmewihighjssuc

tel evision, or can be VCR audio tracks. Possible audio inputs also include
DAT (e. g. priceor Molymeq kagure \t 9B hitihlights anesuabpricensr)volumachahge whei thay oédigi 0 or
mni-CD (e.g., for sound effects), mcrophones (e.g., for speeches and

g;ﬁz reg]f a;{jlgiﬁgk redBnedding CFigure 198 sHOWS ne hi @ FoP AR {rddx bAREVSIEmE as the)
occur during real-time trading. Figure 19H shows when the value of an index changés
significantly during real-time trading.
ii. - System elements

To produce the video displays in Figures 1-19A-H, a system according to this
invention receives several inputs, and processes and formats those inputs to make it appear
that all the screens in the video wall, or at least all the screens in some group, display a fixed
or moving composite image. Figure 20 is a block diagram showing the major elements of a
preferred implementation of a system 2000 according to this invention.

System 2000 in Figure 20 receives three types of inputs: audio, video, and data. The
audio inputs can be live audio feeds, such as from radio or television, or can be VCR audio
tacks. Possible andio inputs also include DAT (e.g., for high quality audio presentations),

sampled digital audio or mini-CD (e.g., for sound effects), microphones (e.g., for speeches and

presentations), CD audio (e.g., for music), and analog tape (e.g., for general audio



- 12- information). Qther audio sources can be the tel ephone (e.g., for
Interviews) or a tone generator (e.g., for diagnostic soun%%)r. The
vi deo input‘é’oc?ﬁ’ﬁssa% feeds fromcable networks (e.g., CNN, F ,%ggﬁfafrom
broadcast networks (e.g., ABC, CBS, NBC,1 OX), fromclosed circuit TV, or
fromlive camera shots of renote inmages,“trading roons, or boardroons.

Vi deo inputs mpy al COo from3/4 inch tape, |aser, di sks, Betacam SP,
SV, phoPrTIBER Glher Tio SAMSHRS GA% Br 1 (SGPIRE (¢ £a Ly IBETRET G aiaHat or
(e.g., for diagnostics). . There are al so several possible sources of
dat a. Forgemezatqr (e g, tfordidgiosti¢ soABBR) Workstation 11) can provide market
trade data from The NASDAQ St ock Market, the ACT (Automated Confirmation

Transaction) Sghe/{ideo fipiitskiafl e deedbireRfCdble AdRorks R {;t ONN, 5NN, CNBOY, fidig CDA
can report NASDAQ conmpany information. O her data Teeds include Bridge Dow

Jones Ne ni ght Ri,dder Fi Hal ut er,s WS, . AR Dow Jones.
The PR neisasit ke b AR D SR i ek eiBuie 80 oF ol B 1 o,
graphics imaging conputers can provide financial graphs, and nultinmedi a
conput er scameaya phasy pExemete nagss, trading ropme of borwdseamsat Yigae mputs may alspngorpe gur e
2000 shows, audio feeds enter an audio switch and signal processing system
2010. Sysfrem 374 ithtupe, iesdisipBatadire SPNSVHS, plotd CDsApR!, d6r pldtepraplispora and
perfornms certain signal processing on the audio inputs, such as m xi ng and

equal i zi ”ﬁdeégatfe‘?ﬂ bh By (eetkg’%rdgéggﬁggbl y, system 2010 uses standard audi o

si gnal processSing System el®€nents-we known to persons of ordinary skill
in the art. The audi ¢ oujfputs of system 2010 ¢onn applifiers
2020 that adj udhereRE fcgmﬁra?Pw & sqyyrees|oé daad %W&i@@éﬁ&ﬂ@ﬁﬂﬁgﬁé@.
Amplifiers 2020 can al so be standard audio equipnent well known to persons
of or di naMorkstatidn H)cantprovid¢ market trade data from The NASDAQ Stock Market, the ACT '

(Automated Confirmation Transaction) Service can provide NASDAQ trade reporting data,
and the CDA can report NASDAQ company information. Other data feeds include Bfidge
Dow Jones News, Knight Ridder Financial News, Reuters News, and AP Dow Jones. The PR
news wire can provide company press releases as well. In addition, graphics imaging
computers can provide financial graphs, and multimedia computers can provide data for
multimedia presentations.

As Figure 2000 shows, audio feeds enter an audio switch and signal processing system
2010. .System 2010 switches the audio inputs to the appropriate outputs and performs certain
signal processing on the audio inputs, such as mixing and equalizing, to condition them.
Preferably, system 2010 uses standard audio signal processing system elements well known to
persons of ordinary skill in the art.

The audio outputs of system 2010 connect to amplifiers 2020 that adjust the signal
levels of the audio outputs appropriately. Amplifiers 2020 can also be standard audio

equipment well known to persons of ordinary skill in the art.



- 13 - Arrpllflers 2020 drive speakers 2030. The type, size, and

| ocati ons q{, g's 2030 depend on several factors, such prgide0s640

envi ronnent ?or system 2000 and the anticipated audience. Vi deo
feeds enter a video processor 2040. Vi | dep; processor 2040, which can include
VCR equi pnent, conditions the video feeds to provide desired si gnal

Chat i ncl udes. AmPUsEs 3020ARF shaRER 206 K ol Sa%%eﬁt?&fﬁﬁi"&nﬁﬁfﬁ 50080 er

store, and format the data as needed for the dis Dat a proceSS| ng
faci ity 4epsed an sevesal fucdensssuch gs therepuiranment fpriws em |a§d the anticipatedy st ens
2040 and 2050 provide inputs to routing switches 2060. Routing sw tches
.2060 connggliericee vi deo signals to different outputs so each inmage can be
di spl ayed at different |ocations. Routing svvi tches 2060 are preferably

standard vi deo ot fy I

addi ti on, routy:r?\dég sfgmébt%c Q%Hgg%éékgﬁa 2@4% et g y5%§%c dr’ %Hllézhe%#ﬁ%ahﬁ

audi o sw and SI naI roc S tem 20Q 0 emati.cal |y by the
dot t od ﬁ(@% EipRithnabions fssudel SEE P Riide SoPOPRRR FRRREHSRC vi oo

I nformati on. Routing switches 2060 provide inputs to the video wall

processors 207Datalsigralseenteyraataty processing datiility 12050 that inchdies a network ob presessos
are ULTRAMAX processors manuf actured by | MITECH Cor porati on. Such

Processor ghdd & fto BSllitich, Gli8ALREe, 4RY Erinat the'dafa asTREEIA folthe didhlAA0 THSL
and U. S.S. N /231, 431, V\:hl ch are |ncorporat ed herein by referénce. Video

wal | processors ve and (o] resol.ution VGA signals,
st andard PA° 8%531%%?*&8;0%@ Soec\?gﬁerff’ "g%‘ﬁf’ Hﬂ \qa?ﬂﬁs igialyi sion si gnal s, and
send the processed video signals to the matrix of nonitors 2080 in video
wal | 100. Systerng 2840 gnd 2p58@eovids inppisde eaing swWitohe 20684 Rogties paitehes he
video signals fromvideo processors 2040 or data processing facility 2050
because t b@geconngitahsvideo sighald tvdifferRat UtPie ko each image can be displayed at different
locations. Routing switches 2060 are preferably standard video switches known to persons of
ordinary skill in the art. In addition, routing switches 2060 are also preferably synchronized
with audio switch and signal processing system 2010 (shown schematically by the dotted line)
to provide a proper performance of related audio and video information.
Routing switches 2060 provide inputs to the video wall processors 2070. In the
preferred embodiment, the video wall processors are ULTRAMAX processors manufactured
by IMTECH Corporation. Such processors are described in greater detail in U.S. Patent No.
4,746,981 and U.S.S.N. 08/231,431, which are incorporated herein by reference. Video wall
processors 2070 receive and process high resolution VGA signals, standard video signals, or
even high definition television signals, and send the processed video signals to the matrix of
monitors 2080 in video wall 100.

Usually, video wall processors 2070 need to expand the video signals from video

processors 2040 or data processing facility 2050 because those signals do not have the proper



-14- aspect ratio or size for the nmonitors 2080 on video wall 100.
Processors al so control other video effects, such as splitting

I mages. %9398/‘5%% ces 2080 in video wall 100 preferably fBF'FﬁUE*”%Q
matrix to display the video froma vide 4Source or from data processing
facility 2050. Mnitors 2080 coll ecti vel'3 form the displays shown in
Figures 1-19A: H.. . Fi gure hows, an odi ment of data processing
facility JENGHHOQr Sipedosihe ?’?f’n“anéi&a@ Pndéﬂieaiwﬁﬁo 0. Hirgerseorp2074mayalso
processing system 2050 includes display data processors 2105, 2110, 2115,
2120, 212%cptramthersddecafftetsimcheh eplittinpmages.uchpr ocessors can  vary
according to the nunber of .nonitors in the video wall. For exanple, a 20x5

array of  noni tDeviced26BE iAli¥o WEB 300 Brofdrably W6 sz%&go %Yﬁﬁa?’fg% video |

Each processor 2105-2140 contains a graphics adapter or dispfa

The ternmsg. . i r".or "display.controller. d | be a conponent,
such as. 25 HRoiBuRERP RO ookt mobesiBe By Mebirofsdb soliesdobibamoy
t he corresponding processor into video signals for display on a video

val | . the displgys shosprinFigwembt8Adlal so manage several displ ay
characteristics, such as resolution, color depth, hardware accel eration

and vi deo over |Rigure 2Rshowsian enbodifiksy of dafh pricessitgBRILt9 R0SREEFRaRTY 8
pi xel s. For exanple, a 1280x1024 resolution allows the conputer systemto

dd 1 | L il el 4 i . pi xel s.. Vb | xel ield
areater Bealgcene TaTglt 26 Aurlitedned o't 1080 bl e fepbbRaBiRree i 1 2
e a sgA0RBCH Parth 208 aust 2355 madied. The mumbercissuh propRo 6B {0

t he nunber of bits used to represent the color of a pixel on a screen. A

| ar ger nuiveeraceérding to thé hamberaf gromitbeyin thendidso whil, ORosexagple, @ 20RS srrayfypi cal -
col or ’

monitors preferably uses ten to twenty computer systems.

Each processor 2105-2140 contains a graphics adapter or display controller. The terms
"graphics adapter" or "display controller" describe a component, such as a circuit board in a
processor, to translate images generated by the corresponding processor into video signals for
display on a video wall.

The graphics adapters also manage several display characteristics, such as resolution,
color depth, hardware acceleration and video overlay. "Resolution" refers to the number of
addressable pixels. For example, a 1280x1024 fesolution allows the computer system to
address 1280 horizontal pixels and 1024 vertical pixels. More pixels yield greater resolution
and detail, which in tum provides smoother lines in an image. The disadvantage of greater
resolution is speed,; it takes longer to drive a system with larger numbers of pixels.

Color depth refers to the number of bits used to represent the color of a pixel on a

screen. A larger number of bits allows a greater number of on-screen colors. Typical color



- 15 - depths are 1, 4, 8, 16 or 24 bits. A single bit only permts black
and white, i nty-four bits permts 16.7 mllion diff 7/65448" S,

consi dered %3%’36#%m c quality. Al t hough greater coprt(r)r ept

all ows use of nore colors, the trade-off.is again speed. To strike a

bal ance, the preferred enbodi nent uses p};\ ettes with a subset of the 16.7

mllion ol,ors. rogra r. can.sel ect subset., for, exampl.e 256

(oper 1), Segtinaie 1 B e 98 28 e A bitele 65 el peimly blape i WA RCIe RS- SHF ¢ he
palette to be represented by only eight bits, allowing the programer the

speed of bits Bripits 16 milliondigferent pelorsy eapsideredrphotngraphia quadityl. | | has a 24-bit

col or choi ce. In the preferred inplenentation, the graphic adapters

woul d al so haVAltH&EcFangiéﬁer coteredepilodlion usk bf thokd 0blr8, the kiRdslbfs shap§secduch
as lines, arcs, and circles, and for effects, such as panning, zoom ng,

and rot ating, .. Har er at | ' LLr SO I tr f er. Of
chtir e bi TOBsERLANRRE REBRITHR g hery Hhoo b it ¥ Pies B IR liof
adapters is video overlay. Video overlay permts integrating real-tine
gr aphi cs eglerst éxprograppnerranseleeip SbsrRicos pxample 286 6°), 0l otabg@? mifliony st ens
use a specific color as the key, with the overlaid video replacing the key
col or i ncalorsi Mhisepermits the coldss apthie paletiapd by feprosentad by ofly@ighd 8its, allowing the
conput er -generated ani mati on, such as BITBLTS (bit bl ock transfers),
sprite anj ' ' r ' I gﬁ-aﬁ‘]m Joi 3 ' i
adapters %a %@%nﬁ?%@%fﬁ?ﬁ%%ﬁﬁ%ﬁc angleg’gH pal a%@ﬁ%ﬂﬂ&%%ggonse
to displ a¥ c%an es. These features are conventional, and persons
of ordinaf3OLMO. i n the art can adapt them as necessary. All these
features may not be necessary for each inplenentation, however,

In the preferred implementation, the graphic adapters would also have hardware

acceleration circuitry to help draw shapes such as lines, arcs, and circles, and for effects, such
as panning, zooming, and rotating. Hardware acceleration circuitry can also allow transfer of
entire bit blocks.

Another desirable feature of the graphic adapters is video overlay. Video overlay
permits integrating real-time graphics and text with an analog video signal. Most video
overlay systems use a speﬁiﬁc color as the key, with the overlaid video replacing the key color
in an image.

Graphic adapters can also provide computer-generated animation, such as BITBLTS
(bit block transfers), sprite animation, panning, scrolling, and frame animation. Graphic
adapters can even provide color animation by changing palettes in response to display
changes.

" These features are conventional, and persons of ordinary skill in the art can adapt them

as necessary. All these features may not be necessary for each implementation, however.



-16- Instead, the graphics adapters need include only the features needed

for a particul ar pplication. The video signals fremrkRerskaPrhi cs
adapters ir?vﬁrg@ésesg@ors 2105-2140 enter routing swtches 206glrand are

switched to video wall processors. Figur 21 shows six video wall
processors 2150, 2155, 2160, 2165, 2170, and 2175. |In one enbodi nent, a 20x5

T S R R SR o R, T

connects and synchroni zes conputer systenms 2105-2140. System 2180 al so
causes prapps#ts 2105- 2140 to run the appropriate prograns at the
appropriate tines. To do this, master control system 2180 contains a

schedul er progTeewvidensighalofresshe gtaphice adupieds iroprocdseors 2P0S-21hentemnbetingipt s
can be user inputs to generate a particular display or signals from

programs gmmx{eeﬁbéwaﬁvg%‘gn lﬁaﬂ‘i@ viiRo Qg}’l’ QSO rFigﬁx%Czli shis?év% 81‘?: viddoUgal

Mast er control system % So contr routing Swtche 60 and vi deo
wal |  processors -2175. Syst e erati

1 RrRoRonen 2 S0 S8y e0 A5 A nd 2175, TnbigFghpBimsat 2055 ayey afy

di agram showing in greater detail the elenents in the preferred

i npl enent mphidors fwenildrequireltwaptydfiva video wall procdssorsyahé forBverydoad momtars. i ncl ude
conponents of data processing system 2050 (Figure 20) in greater detail.

Data from an e)&trﬁﬂi?&'coﬁﬁ’blfs?@ce%@iﬁotpfe}yﬁbfg COURECLCRAIIY R BAiZE Wonipubdf sgsterhs
through a nodem 2208 to a"data server 2210. Data sérver 2210 preferably

has sever | t driv each correspongl tQ.a different .data so e.
The © nput 1R oL, SVelelr oo Gleck Bro R 0B %14 8 i he BOEPrAle bR
transm ssion information, and extract the needed data. For exanple, if

the appropriate times. To do this, master control system 2180 contains a scheduler program '

and processes to respond to interrupts. The interrupts can be user inputs to generate a

particular display or signals from programs monitoring events, such as new index or stock

price values. Master control system 2180 .also controls routing switches 2060 and video wall

processors 2150-2175.

B. System Operation
1. Functions of the system elements

Figure 22 is a system diagram showing in greater detail the elements in the preferred
implementation for provi;ling data to the video wall. Those elements include components of
data processing system 2050 (Figure 20) in greater detail.

Data from an external source 2205 travels over communications link 2207 through a
modem 2208 to a data server 2210. Data server 2210 preferably has several input drivers,
each corresponding to a different data source. The input drivers receive the data, recognize the

data’s format, remove transmission information, and extract the needed data. For example, if



- 17 - the input feed is NASDAQ trade data fromthe NWI, the information
transmtted j -an identification of the securities as her
val ues, suckwggk/#%gécurrent trading price. A driver would efi@@%ﬁg&,
filter) this information, place it into t proper format, and store it
appropriately. Knowi ng the format'ss of the data feeds all ows
persons of, ordinary.skill jn the art to construct the input drivers. The
formats fdhe {%‘P%ﬁg Fﬁslgéﬁi?“*@ éf&ge Qﬂﬁ@&m ths NWHe theiinfosmaticnfnsmitteninelndesan
contains the format specification for Level 1 service (best bid/best
offer). AgguifitiatioBot Utsedurities hewtl nsrethersyabadsf suchtas tie duarentNFdSInEpriod
(last sale). Data server 2210 preferably also contains rel ational
dat abases drivep@odid dx@rabiVii@r ' ; e . | Lyver .
rel ati onal dat gggses prelgr’gg%?ggf Iﬂg\;vmsﬁf ﬂgﬁlé&?gﬂﬁ@eggéﬂagﬁggﬁgIatng
and retri eavig)g)aﬁfeﬁa. In addition, the rel ational databases should have
suffici ent®PR X/ features to prevent unauthorized access. O her

dat abases or buffers could also be used depending upon the data type and
the manner in vknewingiheformatsef theatatasfoeds allowvs pdisops efj@dinary skill in the artgar e 23
shows one possi bl e arrangenent of database 2300 in data server 2210.

Dat abase 23fitrudt e inpwsirivers. THe!faihAOR)r tH8 salltmesfeeBYRBASR %}lﬂcgie%g%gh&'s

system data, such as triggers described bel ow. Database 2320°i

I nformat i | e . thes ane represented on yi deo
wal | 100, Dot Rt ATRE e HIBRE e B R T P reRRERE vifoit ol

conpani es as J1_as the | ogos for market makers and any other entities
di spl ayed ‘%fpe\agﬁxo%ﬁ"WF ﬁm‘%m@&va%ﬁ@aéngmwa&swe@ (rst sale)n the current

status of the markets supported by the system The data in the

dat abases of ddData sawverc22123tferabbf Ascaddnaindelatidnal darbhsed & Fold e RfdrmatiaR d
BLOBs (Binary Large Objects). Small data elenents may be nmarket data from

The extracted by the input drivers. The relational databases preferably allow simultaneous

accesses for updating and retrieving data. In addition, the relational databases should have
sufficient security features to prevent unauthorized access. Other databases or buffers could
also be used depending upon the data type and the manner in which it will be processed and
displayed.

Figure 23 shows one possible arrangement of database 2300 in data server 2210.
Database 2300, includes four relational databases. Database 2310 contains system data, such
as triggers described below. Database 2320 includes information on the companies whose
securities are represented on video wall 100. Database 2330 includes the bit maps of the logos
of those companies as well as the logos for market makers and any other entities displayed on
video wall 100. Database 2340 includes data on the current status of the markets supported by
the éystem.

The data in the databases of data server 2210 preferably include small data elements

and BLOBs (Binary Large Objects). Small data elements may be market data from The



- 18 - NASDAQ Stock Market or other sources, such as news services. BLOBs
are graphics referably in standardi zed file formats, such PCX.
Al t hough dawgdggﬁﬁﬂe di stributed over several conputer syste@ﬂégﬁ}iassﬁb
arrangenment is difficult to maintain. A gystem manager mnust ensure that
all copies are the sane and equal ly val'fl . The preferred inplenentation
centraliz e ayoi ds del ays froom si nul taneo equest s. by using
Sout i o SASTARTRA Y Bt e souskeS b e e iiebacs, ML QU aEiy, such
as SQ or ODBC calls. Preferably, data server 2210 connects to a
net wor k 2peferablydyendardized fleformatsisubh 20PHF ddGr k 2220 and networ k hub
2225 may include standard LAN equi prent allow ng data server 2210 to

comuni cat e Wi iAltholigh 84thein BOdistriduRAYEF tFeRl ERMiter SRR, thid arfangéthent3s .
Those ot her data processing elenents include display data processors 2230,

2231, 22 4.2235 22 2 d . T e disp

or ocessor SURERE b ik A 3veeh ingRermaR SR ik R CohieldF U B aRbefd)E
for the different areas shown in Figure 1. Each di spl ay data

pr ocessor Vpkdf Ehepreferieddmplementation centeabizesistongeeard avwidsxelrys fippnsimultapepps
2243, 2244, 2245, 2246, 2247, 2248, and 2249, respectively. The princi pal
pur pose otequetebe using iatsaffividntlytrobush ftationsl ddtstase aitksred byenadat eslld)yudhhe
correspondi ng conputer systenms. System operators can also use the nonitors

to contro h ndi ng data processor. In the preferred
I mpl ement ?ﬁ[’oﬁféﬁﬁg%lﬂg'pl ay data processors fetch the information for

di splay fromdata server 2210. r exanple, if display dat rocessors 223
0-2239 are di ?ﬁgfssﬁgfyg3@“&%’&4@5@@&@?@%&@3@‘%&&%9a{aé@gﬂa%f%?}waf etrieve
fromdata server 2210 financial instrument information including

i dent i fi ehsb 2225.t Newrork 222 arsk networkUsib232 5 mayiineinde $tamtasd LAN squimyendat a
processors 2230-2239 then fetch fromdata server 2210, or from sone ot her

allowing data server 2210 to communicate with the other data processing elements shown in

Figure 22.

Those other data processing elements include display data processors 2230, 2231,
2232, 2233, 2234, 2235, 2236, 2237, 2238, and 2239. These display data processors contain
graphics adapters and form the actual video displays for the different areas shown in Figure 1.

Each display data processor preferably includes a corresponding monitor 2240, 2241,
2242,2243, 2244, 2245, 2246, 2247, 2248, and 2249, respectively. The principal purpose of
those monitors is to show the video output generated by the corresponding computer systems.
System operators can also use the monitors to control the corresponding data processor.

In the preferred implementation, the display data processors fetch the information for
display from data server 2210. For example, if display data processors 2230-2239 are
dispiaying a stock ticker, those data processors would retrieve from data server 2210 financial
instrament information including identifiers and trade information. Using the identifiers,

display data processors 2230-2239 then fetch from data server 2210, or from some other



-19- storage nechanism a bit map for the corporate | ogo associated with

the identi f{'yg)(r)%%gésga. particul ar security. The bit map woul d éle/{}%ﬁga}o t he

| ogo of the tion that issued the security. For examﬂ>

Cor poration could have the stylized Iettzgs MCI or Sun Corporation could
have the graphic representation of a cube’with the stylized letters "SUN. "
Di spl ay data proc ss.orsﬁé%%- 2é3ﬁ1 woul d then conbine bit maps. with the
associ at el CCHANE, ARIIAP 19R the cPEROraie ipggiagsasiatest With theridentifies foyak
tickers. ] I n anot her inplenentation, data server 2210 coul d

aut onat i cpiatigulap secyrisit. eThe Hit mapmyouldieprbar thevlofd of the comlodtionnhdt iskatditirs e
containing trade information. When display data processors 2230-2239

request edsédatiey. TR ABmpl MCEChSfaiid é&nwﬁ%\géti%ﬁgggz&d‘ﬁn@s%gggﬁ L the

trade information. fter display cessors

(L 5 R0y Bl Bt 07, B TG AL

have its gwn formatting program Persons of ordinary skill could construct
such prolisply ‘ﬂqt%chﬁr‘éoﬁé’(?aﬂﬂ@ﬁ% moyld then combine bitmhaps with the dssodiatedataglear e
avai l abl e to expedite <constructing the displays. G aphi cs

adapt er s infosinstjonand ¢edate Pvidee saplitofihSfoddikepy. f erably create outputs in
VGA format using a standard video output simlar to the video signals from

for exanpl e, i gl.on fe ar . These outputs.feed
routing swtch Z@%@g{fgﬁg@%ﬁﬂ t gﬂf‘é“é%;& 5%‘,1%\%}?%’3}?%&%{ %ﬂnff‘tl%? 63?‘&%@{ he
outputs tq Vvideo, | processors, 2260, 2262, 2264, 2266, 2268,
% j o -
r espect i vEfigoasgvithige relationaldatabase eonfainipg deade informatione SWhern displawdata 268
change the aspect ratios and the sizes of the displays and provi de ot her
processi nprocessotsti2382238 reuested inforiniation, data sert@ @200 MoulPséad the bit maps with
the trade information.

After display data processors 2230-2239 retrieve the needed data, they format that data
into the desired output display, such as those in Figures 2, 3 and 5-18. Each output display
would have its own formatting program. Persons of ordinary skill could construct such
programs from the requirements for that display. Standard tools are available to expedite
constructing the displays.

Graphics adapters in display data processors 2230-2239 preferably create outputs in
VGA format using a standard video output similar to the video signals from, for example,
cable feeds, television feeds or VCRs. These outputs feed routing switches 2250, 2252, 2254,

2256, 2258, which in turn provide the outputs to video wall processors, 2260, 2262, 2264,
2266, 2268, respectively. As explained previously, video wall processors 2260-2268 change

the aspect ratios and the sizes of the displays and provide other processing for the associated

monitors in video wall 2270,



-20 - In a preferred enbodi nent, each di splay data processor

2230- 2239 corresponds to two nonitors in video wall 2270, andﬂ§§&F6§Ldeo
wal | proces¥NEP843839_ 2268 can control four nonitors. This of§a 58,
however, is a design choice that a person of ordinary skill in the art can
adj ust according to different needs. -20- A control conput er system 2280
connects to display_data processors 2230-2239 through LAN 2220 and networ k
hub 2225, and leqpreterrsd embodimant,qarch disploy dats precessps 8232239 earrespagds 2o two
control bus 2285. The control conputer system 2280, shown as a single

conput er mbsitors id vidés aill 2270, and@aclovides s/all ipeiressor 226053268cad 268radlF68 and
di spl ay data processors 2230-2239, and schedules the formatti ng prograns

t hat di spl.ay. dat r - e L leed:1] .

At hougn SPHIGHE" SrsPESEaRbE Hrier 5 EdeiAICS Bl s3R8RG o BRIV ip the
such as scrolljng, need extensive synchronization. For exanple, the
preferreda#ﬁ%!@ﬁsgwgﬁgﬁﬁd‘ge@’é%ﬁ ing stock ticker uses several

hori zontal |l y adjacent nonitors. Each di splay data processor 2230-2239
control s the sArcohtrolngpnamrarsgstemn?288 somieatsed displaytdataprodeasorc 2280-2239conput er
system 2280 supervises scrolling between nonitors. To acconplish this

oper at i Onth}dﬁgylemrzm A& Hetwo P 5204 P bnnits B e Rhip BS6RM60-2268

2230-223 9 f adj acent nmonitors all construct the sanme display. Control
conput er stem 2280, t h apses praocessors 2230; 9 to star.t enerating
Che’di opi CYRIEEA GonFat by 285 ARE Solie camputer misteat 220 Shvi Avystele SPEPRIERg
across video wall 2270. Instead of this technique, display data

pr ocessor for dhatration syndudnizassadasi prptcFsors 260-2268 and displdy data pronessorane
animation in their graphics adapters to produce scrolling. Control

conput er 330t E28922&Dschediil6k thé ifbrnddtng préramR dhdc dispiy iaby H0betsdrs 0230-2239

execute at specified times.

Although static displays need little synchronization, dynamic displays, such as
scrolling; need extensive synchronization. For example, the preferred implementation of a
scrolling stock ticker uses several horizontally adjacent monitors. Each display data processor
2230-2239 controls the scrolling across its associated monitors, but control computer system
2280 supervises scrolling between monitors. To accomplish this operation in the preferred
implementation, display data processors 2230-2239 for adjacent monitors all construct the
same display. Control computer system 2280 then causes processors 2230-2239 to start
generating the displays at fixed intervals to create the effect of images scrolling across video
wall 2270.

Instead of this tecimique, display data processors 2230-2239 could use BITBLT, sprite,
or full screen frame animation in their graphics adapters to produce scrolling. Control

computer system 2280 would still be involved for synchronization.



-21 - As expl ai ned above, control conputer system 2280 preferably
stores a schedul e indicating which displays appear on which_poriions, of
vi deo wal | Y9A¥4RP ng each time period. Figure 24 shows a ?@BP%%E’&?‘QHM
of such a schedule. Typically, an intern h timer regularly interrupts
control conputer system 2280 and causes ft to check the schedule. To
change a displ gy, control conputer system 2280 sends nessages telling the
appropri ate d%ﬁ?‘ﬁ@’ﬁgéﬁ'ﬁ M&P@PE@BWWBQZW)PWQM}'ﬁWS@ sebodude spl ay,
and telling routing switches 2250 to route those displays to the

appr opr i aindicatiag whiich/disiglaysmpipkar2iAbhich portions of Videaddll 2200 duditieesen ke
conputer system 2280 is preferably coupled to a user input station 2290 to

all ow a Ugiiod, (Figﬁi%'meshbﬁﬁf a‘i'ép‘i@sjeeﬁbéﬁoﬁ of yﬂcﬂeaoscﬂ@ddle. ﬁ'sﬁﬁﬁaelﬁg{% ;ﬁg&HB' tﬁn?ri fa

CEO would Iike To see inforrmation about his conpa selec

certain dis s at_input, .station 2290. response ontrol copputer
syst em 22%&#/&5 I’Bé‘HPP%@PnWIS%W?edﬁ¥ CIB%E@%‘SF Sesz‘i%&??@g‘etst‘}hﬁgﬁf’errﬁ‘?e
t hose displays, and would direct routing switches 2250 to pl ace those
di spl ays ehangpe digpiaye penteel computassysteny 228bsends mes@gex telling the appr&arute ol
conput er system 2280 can also respond to other interrupts to change the

schedul e @jspRy %ﬂia%(&)eesﬁﬁé 2B3RPPAR0 chhstfhch? HE&/%%JEE% F_Hr?de)%ﬂﬂfgurgﬁtir%&ﬁ&!es

conmput er system 2 finds that a trigger has an 1 ndex

or a stoc ' new,hi gh, system 2280 chs s the display on
vi deo wal #2%@88%8??#%?%5%5?%M%Bpgf%ﬁsﬁ@é?aa%%@%%‘ﬁ%%' Conput er system
2280 can also ¢control the video routing swtches to route live TV or stored
video to refl el adsiten,therontrpkcomputer system 2280ds preéerably cogled® astreninput
slightly different enbodi nent for the hardware inplenentation of this

i nvent i onstatorg2299 ta5lletvanserial chapgeohe disphgs o YideoveABR 70h &For bXtehpldasa CEO
| ocal area network 2500, including an Ethernet backbone, called a User Net

Lan 2501, wofiRpe! 1§ deSiysthition HRM bR oty I oniddet Rt BrtaFPBEPRYs 434 WNI Ch

is shown for illustration

station 2290. In response, control computer system 2280 would direct display data Processors
2230-2239 to generate those displays, and would direct routing switches 2250 to place those
displays on the appropriate areas of video wall 2270.

Control computer system 2280 can also respond to other interrupts to change the
schedule of displays. For example, if a monitoring program on control computer system 2280
finds that a trigger has occurred, such as an index or a stock price reaches a new high, system
2280 changes the display on video wall 2270 according to some pre-programmed format.
Computer system 2280 can also control the video routing switches to route live TV or stored
video to reflect breaking news.

Figures 25 through 30 show a slightly different embodiment for the hardware
implémentation of this invention. Figure 25 shows data processing system 2050 that includes
a local area network 2500_, including an Ethernet backbone, called a UserNet Lan 2501,

coupling several computers together. Display control 2510, which is shown for illustration



-22 - purposes only as including twenty-ei ght separate conputers, is
responsi ble for displaying all the charts and graphs except Kk
ticker. WO98/458pock ticker system 2520 includes a stock R’lcgbgswﬁéfgfer
conput er 2521 coupled to four stock ticker slave conputers 2522, 2523,
2524, and 2525 via Lan 2526. Stock ti ckdek- system 2520 continuously scrolls
mar ket data across nonitors at the top of the video wall 2270, . In
st ock t i PWBPses pehys ingnding dweniy-cight Reparatecareputess,ip sespensible fordisplaving alf ne
system and receives information which it then translates into a graphic

i mage t hikle chags sirbgaplivastcahialvestocktickeer ably i ncl udes a conpany | ogo and a
stock quote. To do so, stock ticker master computer 2521 reads the stock
data, retrievepolligy ghem oA Rs ATRAE (i AnddaThabaPI0 ARpRARD 5y and
conpresses the 1 nage, an ransters the conpresse ata to slave conputers
2522-2525. | Those sl aye conputers receive the _conpressed data and
deconpr e88ck ticksg slaye somputers 2542, %524, Zﬁi’ée@d&ﬁﬁé@% Lam¢96s g‘?ﬁi SIS t hen
transfers the data in its buffer to a neighboring slave conputer to effect
scr ol | i n3520 continuouslyEsurbllsihanket datangoedssmqnitefsat ald tpp ofi theorideo walti22Fi.ay ar ea
with 1024 X 768 inmage. The image is divided into quadrants and split
between T our &PRSHR:SkeBydr 8209 ok fckr (RMteBbhputér 701 chitidls thd st

sl ave conputers can generate a stock ticker across sixteen nonitors.

Master conirol.l er. 2528.. |ike.control uter system 2230, contr.pls .t he
otner combsetyLip&iition ihistgf heh Rursley i h e b amegn bt L S5 HBRETONEy
scripts that determ ne what content to place on the video wall at what
time. Coprefasablyinchade agompanylegesnd hetoglgnoter iTatde socsecketitker master ¢gimapwser on
t he proper portions of video wall 2270 in response to market events or '
trigger s2saidrebdy/the gtk daQITERRASs the PRdpRr BRPhicS ANSR ®12HSH storage, assembldst er

controller 2528 in essence runs only one application, but that application

does n OL%&QJE%rQLseQ e i&ﬂgé,eanﬁ LSRN Al SinglrOdsHF fata b ShRADmpuker8 5535195, 4. asks
e , such aSa

to ot her VI ces

Those slave computers receive the compressed data and decompress it using an off-
screen video buffer. Each slave computer then transfers the data in its buffer fo a neighboring
slave computer to effect scrolling.

Each slave computer preferably supports a display area with 1024 X 768 image. The
image is divided into quadrants and split between four separate monitors on the video wall
2270. Thus, the four slave computers can generate a stock ticker across sixteen monitors.

Master controller 2528, like control computer system 2280, controls the other
computer systems in Fig. 25. Controller 2528 runs the pre-defined scripts that determine what
content to place on the video wall at what time. Controller 2528 also causes the appropriate
content to be placed on the proper portions of video wall 2270 in response to market events or
triggers and live user commands from a user console 2530.

Master controller 2528 in essence runs only one application, but that application does

not control how those displays are formed. Instead, it assigns tasks to other devices, suchas a



- 23 - display controller 2510, synchronizes the conputers according to
the schedul es and market events, and controls the appropriate router

| nport ant | YO A%483% control | er 2525 knows what all the ot h&FTEG PR64t s i n
the system are doi ng. . User consol e 2530 includes a VIP consol e 2531
and SYSOP consol e 2532. VIP console 2533 1is preferably a conputer with a
touch-screen input to allow non-technical users, such as CEGs, access to
vi deo waldispiareontoiieres b sgnsheornzs the eompers Becording t9/he sehedulss aad markst

ot her technical personnel to correct technical problens, create content for

the wal |, eveRiddarliedon@61¥ th@hpr6pradi6 fouter. Importarftlyl, fhaSter dditroReriEs 28 kebas aitay
i ncludes a file server conputer 2541, a database server 2542, and a

comuni catj.on r lJ.£ 541 contains a copy of al
executabﬁ%hﬂﬁiggggé@ggﬁgﬁﬁgmgéé?géséggﬁgﬁase server 2542 supplies the rest
of the systemw th local data, , such as |l ogo bit naps, nessages, schedul es,
and scripts. CIfensANsos 25Hsincludess VikgonsoleSdil pad SX%Q?GQOHEF&F 35323 u¥® as from
the NW1, or the ACT, and translates that data into an appropriate form
for use bgonkdle 283 b {8 mryfecably 4 obmpatepwitk asouthlderech gt togllovi herkeachisiyaltuzens,
2520, and the master controller 2528. Communi cat i ons server 2543
runs an ' QN ' \ by
Fequeot | rh B8 EECRNaCeRbQSRIPL IR SPICR bl S Mbucd SOTRRER ¥ i s
dat a Iocalk% The nndikfs incIudFd to do thes

: fupnctions include request
arbi t r at | PRI echICARETFR 10-40Meeh techGA Probiages, FEsASIcaRent &p the Wl
hi storical feed handl ers. Dat abase server 2542 has a request
pr ocessi rpdmpediolm rhaintghaneg. and data distribution procedures, and a trigger
processi ng nodul e to manage trigger objects and control trigger events.

There are al sOFfieéetver8a0 bieFeraBUhEfdesTURIE s&Veléadufiidt 331 fdatdabd iepvdrnd

speci fic data, :
2542, and a communications server 2543. File server 2541 contains a copy of all executable
programs on the system. Database server 2542 supplies the rest of the system with local data,
such as logo bit maps, messages, schedules, and scripts. Communications server 2543
receives market data, such as from the NWII, or the ACT, and translates that data into an
appropriate form for use by the display control computers 2510, the stock ticker system 2520,
and the master controller 2528.

Communications server 2543 runs an application to provide market data to the other
computers by requesting and monitoring data from the market data feeds and storing this data
locally. The modules included to do these functions include request arbitration pfocedures,
ACT feed handlers, NWIi feed handlers, and historical feed handlers.

Database server 2542 has a request processing module handling and data distribution
procédures, and a trigger processing module to manage trigger objects and control trigger
events. There are also data specific modules, such as procedures for retrieving specific data,

handling specific triggers, and managing specific data, and database management modules,



handl i ng specific triggers, and nmanagi ng specific data, and dat abase
managenent nodul es, -

- such as Wi@a8/588es to SQL ODBC, file nanagenment, error amfyuR{05640
handl ing, and log history and status procedures. Devi ce control
server 2550 controls the serial devices #scribed above. To do so, device
control server 2550 includes client managenent procedures, configuration
managemensuchmsdntetfaces so SQL @RBCfilef maragementy errersand\fanlt hardling cand logihistory
managenent procedures, and device drivers. Bef ore descri bing each
of these gySHBAB prdte@ireat er detail,- however, reference is nade to Figure
26 to show the data fl ow between the systens. The elenents in Figure 26

e same. el ene R HSARFRb7 SRRl Ble s S igAs rchifl of” T 101

router 2600 which corresponds to rquting switches 2250. |n addition, Mdia
server 26devipecento) sereen 2558 dnclusies glient management prasederescanfiguptignmanagegient
Dat a feeds 2640, such as nodens or other comunication devices, provide the

i Nput s i nipgockeres fir thesdiffefent ddvides, WiRadl Viduased bmafailmiesit prosaiugdsoiml dsrice
i ncluding an authoring system discussed in greater detail bel ow.

Dat a procgﬁ%lgg system 2050 sends three types of nessages: control,
status/al ert, "and data. Control nessages include comand instructions,

such as when the master_control]er 2528 instructs the displ control]er
2510 to displ a&%"%éﬁ%’”ﬁ‘g&ﬁ% 9}. ‘iﬁeasﬁ’ﬁté':méll’ég’fea%é%‘ﬁég?quﬁ’g relbienien s ghade
war ni ng, and informational nessages, such as when the device controller
2510 adviteEBiguf/Bie showsbe dat2 88% betweendhe systesud. lH253@n¢inin Kgure@odhitdave
removed a disk froma |aser disk player. Data nessages are narket data

that drivenediagf¥ RiFence numbers aSeRirefts INFEARISS répAdieRARE sdmh O Rets AREIWAIE Hot
script, a user console request, or a specifictrigger. In each case,
master copt Eigslcln ed %gSa%3 4rl‘Tleg(le'\ei %% aﬁsoash%%gtarrghtepféﬁﬁ \gﬁicfa rcgr%s%g%ﬁ%rrouﬁng switches
2250. In addition, Media server 2620 is a system that could be used to stored media |
information. Data feeds 2640, such as modems or other communication devices, provide the
inﬁuts into the data server 2540. User console 2530 is also shqwn as including an authoring
system, discussed in greater detail below.
Data processing system 2050 sends three types of messages: control, status/alert, and
data. Control messages include command instructions, such as when the master controller
2528 instructs the display controller 2510 to display a certain chart. Status/alert messages
include error, warning, and informational messages, such as when the device controller 2510
advises SYSOP console 2532 in user console 2530 that someone has removed a disk from a
laser disk player. Data messages are market data that drive displays.
Control messages can come from a scheduled script, a user console request, or a

specific trigger. In each case, master controller 2528 receives a control message from another

computer on the system. A scheduled script comes from the current wall schedule running on



conputer on the system A schedul ed script cones fromthe current wall
schedul e runni ng_on. -
- SYSOP coW?t?P’g 58832 in user console 2530. A user consol e reduesr % es
fromeither VIP console 2531 or from$S fg consol e 2532 as a result of
user input. A trigger is usually generated by the communications server
2543 in data erver 5?40 when a sj ggl & cant market event ogcurs,

When mastSYSORconsle 233D inaer easoly AdHer somsele seage comes frarythes VD
sendi ng control nmessages to other conputers in the systens, such as to the
comuni caganesls 2581 e fron2SYSOPrvotstia2 332 asar re AT Wséoinpetx dntrigget 8 usedlhyup
triggers), to device controllers 2550 (for exanple to play a certain |aser
di sk play L tain
char t ), - Eepepsb@op iRRoEREoR, o234 i AAlk sEETIRUB shitn st i haf 2
or select <certain stocks) Di spl ay control | er 2510 and stock
tircker ZSWnBWequi re market data based on the content they are

di spl ayi ng. They therefore send control nessages to commruni cations server
2543 in data sWheamafetConimolier @028 teceives acontoh nmssege,dt weparels by fsemtjogncy .
When a conputer must report sone itens, it sends status and al ert nessages.

These Me&HAGEfcBiaRYs Beothét @hiPhtdrOh the bscs?erﬁss SUCHRRTtd HREorRMiEARAS Serveroadi ng
of a chart, or report errors, such as I ndi catlng the renoval of a disk

pl ayer. ntrol 2 re L 1 es to
see if t%‘@ hg)\:}\% a&?ﬁ%l °[Sﬁ “BF&%C@namgﬁﬁm%g‘?R Eﬁﬁggf lert
messages to SYSOP consol e 2532 in user console 2530 if a system operator
needs t oetampde taeplay a certain lasepdisk plawerd.dg disptayrroairellert28 1 rffok exanepie to displey i s

suppl i ed to the display controllers 2510 and to the stock ticker system
2520 by cooterdih chdrt)pial watotkiticRbrdsystem 25203 fcr ekartple 25 43plappa message or select '

25

certain stocks).

Display controller 2510 and stock ticker 2520 both require market data based on the
content they are displaying. They therefore send control messages to communications server
2543 in data server 2540 to request certain data at a certain frequency.

When a computer must report some items, it sends status and alert messages. These
messages provide information, such as reporting a successful loading of a chart, or report
errors, such as indicating the removal of a disk player. Master controller 2528 receives all
status and alert messages to see if the software can work around the problem, and sends
status/alert messages to SYSOP console 2532 in user console 2530 if a system operator needs
to intervene.

Data messages contain the market data that is supplied to the display controllers 2510
and to the stock ticker system 2520 by communications server 2543 in data server 2540. As
explained above, database server 2542 and file server 2541, both in data server 2540, also

provide local data services.



expl ai ned above, database server 2542 and file server 2541, both in data

server 254 provi de | ocal data services. 97/05640
-26 - Owoagéllagqj{r)e 27 shows the data processing facility f&g Sln greater
detail. As can be seen, nany of the el eppnts shown in Figure 25 are

repeated with the sane reference nuneralS. UserNet Lan 2501 agai n connects

di splay controll ers 10 tQck ticker e 520, user. .console 2530,
dat a services t&%‘f%?ﬁ? %ﬁ,tﬁ%aﬁaawwg%%ﬁﬁ%%érm .f%éi??}rm‘}ﬁ c@ﬁ?’f:éﬁ?’
server 2543 is shown in greater detail as including five separate servers:
TV ti cker many oéthe elrasits shown in Figure B5 aregrepeated/with dieame aeferenes pumeralz09, and

NWI server 2710. Al of the inputs into those servers cone from nodens

2700 connglkéiét Lan 80 eahudneonnkste isplhY chh&Xifdrs 3810/ Stosk BARR syl 2876) iiséecei ve
TV signals. Bridge server 2708 receives Bridge Dow Jones news. ACT server

Urer coneBHEoscE 0 4R erfieef el a0 B Bivice ARy ColBnbivis Spe

that can be used to generate_ additional scripts and displays. SYSOP
consol e 28348 isshewn iareaigr detail animghingiove separatesesyers: clontieksr servers 270 andan
be rembte fromthe | ocation of the remainder of the system

Ml ti medi 2707 tspidpe servetAT08 QACT Gbven2709, ARdi NVl isaineedA 0. AlDbfthe tupatitiato 2742
controls the audio data, and video overlay conputers 2743 and 2744 contr ol

vi deo si 9ggs servers come fildaY b%%eﬂré?lﬁ'y{ﬁf co%ﬁé&e% E)aﬁéﬂpﬂéheﬁ%g.e?w&kkpsé@?%g6

different types or devices. S the si outing system 2750 t

A e Kt e T A
O her devices are | aser di sk playback device 2756 controll ed through a
8- port ses¢raer 270QIrecapves AL T sighals, and N Wildeover 2pH) reccivesithe NASHAQdked.ecor d
system 2760 controlled through a V-LAN T-switch 2762. In addition, display
processors 277QsgO¢dn861e 2590 issheiva Rk also #alldding an authoring computer 2730 that can be
used to generate additional scripts and displays. SYSOP console 2532 is connected via
modem 2731 to a SYSOP control 2732 that can be remote from the location of the remainder
of the system.
Multimedia computer 2740 controls multimedia displays. Audio computer 2742
controls the andio data, and video overlay computers 2743 and 2744 control video signals.
Device server 2550 is shown connected to several different types of devices. One is
the signal routing system 2750 that controls routing switches 2250. Included in those routing
switches are an RGBS vic-1e0 router 2752 and a composite video audio router 2755.
Other devices are laser disk playback device 2756 controlled through a 8-port serial
mulitiplexer 2757, and video tape recorder playback record system 2760 controlled through a
V-LAN T-switch 2762. In addition, display processors 2770 correspond to display data
processors 2230-2239 and communicate through 16-port serial multiplexers 2775 and 2785.

Audio subsystem 2790 communicate through 8-port serial multiplexer 2795.



processors 2230-2239 and conmuni cate through 16-port serial nultiplexers
2775 and 27 | 0 subsystem 2790 communi cate through 8-p | al

mul ti pl exer %&‘ﬁ% 887"’%%5%5027 -
Figure 28 shows a bl ock diagramof a sys% m for routing the RGBS signals.
In a preferred enbodi ment, the systemifn’Fig. 28 has 61 RGBS inputs and
109 RGBS out pu

. vi deo router 2750, shown in Fig. 27, forns
the heart of tﬁ%“’%%ﬁé’é%s%ﬁ%ﬁ?ﬁ?@a&%wsr% ‘El""‘?‘?’ﬁd&ﬁ@%@%ﬁ]@»p@t% from
di spl ay conputer 2510. ' Di splay conmputer 2510 nmay interact with
per i pher aprefevedemsbodbment, thesystem in Fig. 28has GhRGBS inputs and DD RGBS 3apits. one
or nore nonitors 2812, and one or nore nouses or other pointing devices

2813. Al of t kSRS RN Q&ﬁexcmo,eﬂfwﬁﬂnsﬂég.tzggg%@ls %@g@a gﬁerb@esr&gé{g&m%d

allow the devices to interact wth any

Certain o h l.eptay. , co ters 2510 al so . cqnnect through an RGBS vi deo
patch 282 {03?35%5{?&@@ rouﬁxﬁ.nﬁ?m %memwrﬁglﬁase of electrical failure.
Test signals may he generated in test signal subsystem 2840. These signals
connect to routlisplgyyeunpuyter 3540 amayigtemct with periphevail deivivesli Suchodeyices inchide0
(Fig. 27), which can include both Intel-based PCs and Apple Macl nt oshs,

al so connen¢ ot motedkityboards 3811, bhe aebie Hbnitots 9812, ah@BAL &r RER HAWRs bf NTSC
router outputs 2850 that connect to router 2750 either directly or through

vi deo pat ; : r Qui 27 sen Si t L TRAVAX
di spl ay p? gig‘géggréglcﬁé 3 Bt\‘c%%ﬂﬁgﬁer%glf?{/co gc Y ﬁwgé?elr%%ﬁc gggm‘{ﬁﬁﬁbﬁ

vi deo patch 2860, Processors 2770 send their outputs to the video wall
2270, agaPhoBdsdeyices i mferagtvith-any pifthe, digklay pempwters@§30. Certain of trudispley 2750
al so sends signals to nonitors 2870 in a control roomthrough video patch
2875, andcerapulierssisjfalse coonext thvoughoin RGBS védegi pacdr 3820 t6 prividéfo2 888uathi ch

I ncl udes both a

connection in case of electrical failure. Test signals may be generated in test signal subsystem

2840. These signals conriect to router 2750 via patch 2845.

Multimedia computer 2740 (Fig. 27), which can include both Intel-based PCs and
Apple Maclntoshs, also connect to router 2750. In addition, video signals can come from
NTSC router outputs 2850 that connect to router 2750 either directly or through video patch
2855.

Video router 2750 sends signals to the ULTRAMAX display processors 2770, both
directly and, in certain cases, through video patch 2860. Processors 2770 send their outputs to
the video wall 2270, again both directly and through video patch 2865.

Router 2750 also sends signals to monitors 2870 in a control room through video patch
2875, and sends signals to a control room engineering station 2880 which includes both a
monitor and a scope through video patch 2885. In addition, router 2750 sends signals through
video patch 2892 to a machine room engineering station 2890. Finally, router 2750 sends

signals to an RGBS Conversion II NTSC system 2895 through video patch 2897,



nonitor and a scope through video patch 2885. In addition, router 2750
sends signals H}ﬁgﬁgh vi deo patch 2892 to a machi ne room engi neer.li n?
station 2898YC y, router 2750 sends signals to an RGBS ELRSESPEn 11
NTSC system 2895 t hrough vi deo patch 2897

-28 - Figures 29 and 30 show det@dils of the conposite video/audio

router 2755 and..its on tions. Iln Figure 29, djsk-based playback 2910
connects thr ougﬁggewg %QSQPW 3@‘%@5 ?‘gd“g FerpRsite y ‘f-JE'iQ{a“QWdo\)ﬁeH%ﬁ% 115 ayback
2920 connects through video patch 2925 to router 2755. In addition,

t el econf ercenuestiong ig@8@9¢ diskrbasedtplaybacin2910cd@ongras thow2B35vided pateki 29153355,
and broadcast inputs 2940, such as fromthe broadcasting cabl e networks,

connect t hoaua7ss, dﬂ&vidsahﬁé?ﬁ%ktzlﬁ)zo eorREts %ﬂv‘éﬁgh video patch 25%0%8&&?%?58‘5@“ or

al so receive several external Signals 2950, such as tiber-optic sign

frame synghrgmi.zation signals. T connect through vi atch t
rout er 27?@ a 8&#—% > If @S?I}S)f"g%eo‘&?}lﬁgsgﬁ&°'§g?§‘t‘§¥ﬁ“§g mdté&p,atc%xﬁggg%dp@teaﬁgiéng
nunber of control room patch points 2955 that connect through video patch
2957 to r dEeadcast mmits %\?@), suchtasSrogn thedromioasting wable astwdrks; cémnebtthrough videoer
test signals, that connect through video patch 2962 to router 2755.

Al so conngeatch@946 to fuiite2273555 are video tape recordi ng apparatus 2965 t hat
connect through video patch 2967, and tel econferencing outputs 2970 t hat

moni tor s, 2075 cunrdarm{iah Blbe recti sckBll SR arAlN 2950, PR S5 86S ok tfanele
room engi neeri n%ystati.on,z%o, shoqwn in Figure 28, connects to router 2755
t hr ough vi% pehroRigation signals. tﬁ@ﬁ? rennesidhiough videa pateh 288 hito rontep@8%5. al so

shown in Figure 28, connects to router 2755 through video patch 2985.
Thi s syst &ier tranblashootipg end sisten tentrod) theregrsdlso 2A@Mbérvf etgtiol tbéia Paratpolint2 988
from router 2755, and there are several patch points 2990 that connect to

router 273855 (a0 bedhebPthfdtigh 4980 patdh s Yo 1Y 27951k téP Righsls 3960 seardect to

router 2755 via video patches 2999 and
black, bar, or other test signals, that connect through video patch 2962 to router 2755.

Also connected to router 2755 are video tape recording apparatus 2965 that connect
through video patch 2967, and teleconferencing outputs 2970 that connect through video patch
2972. For control and méintenance, site monitors 2975 connect to router 2755 through video
patch 2977, a control room engineering station 2980, shown in Figure 28, connects to router
2755 through video patch 2982, and a machine room engineering station 2890, also shown in
Figure 28, connects to router 2755 through video patch 2985.

This system can also provide external signals 2987 through video patch 2988 from
router 2755, and there are several patch points 2990 that connect to router 2755 through patch
2992. Finally, RGB router inputs 2995 connect to router 2755 via video patches 2999 and
2998.

Figure 30 shows how router 2755 routes audio signals to and from many of the same

devices shown in Figure 29. For example, audio signals from the disk-based playback 2910,



2998. Fi gure 30 shows how router 2755 routes audio signals to and

from many me devices shown in Figure 29. For exa Yaéee
signal s fr%%ﬂgsggﬁsk- based pl ayback 2910, s

- 29 - videotape playback 2920, tel eco(rjg rence 2930, and broadcast inputs

2940 connect to router 2755 through audi’o patches 3005, 3015, 3020 and

3025, respectivelv.. | LGl ON,e ext I i l§:29 d.c ol rogom
at ch por TReaRsaRybark 22¢0 oo 2938 angbiRed s 2N BaR iyt
3035, respectively. Test signals 3040, which can_be_tones or other
test si grdlsg ﬂxr@ua%é@dwmtch@ﬁﬁ@ﬁ,é@ 3020\anst 317 Sareapastipely c fn adslition, wrtermal
matrix tie-lines 3050 connect to router 2755 through audio patch 3055.

Vi deot apesigrisraiongdappaokioum padhipoiite ROSDESMMEEE rO@erR TSP Whrougl) Z6tio padhes t e
nonitors 975 (Fig. 29) connect to router 2755 through audi o patches 3060,

3065, an%@@ﬁaoﬁgégﬁ%ﬁyg y. In addition, control room engineering

station I'ne room engineering station 2890 (Figure 28) connect
to router 2755 thr,ou%h ﬁggi 0 .patches 3075 and 3080, respectively,
External si gnalest signgs 3R40. uheh ean bedanssxother o5t signalssonngettaoutsr 2355

connect to router 2755 through audi o patches 3085 and 3095, respectively.
Fi nal |y, themtigh andiorpaicht3045. MediemafDOtre-linesBOS0 comecotoirente2F3H thivughgindmudi o
pat ch 3095. 2. Functions of the software el enents

Fi gure BJP,QWS@ bl ock di agram of different software processes to support
the video wall systemof this invention. Input drivers 3110 and dat abase

e Ser Ve 020 e DL &l LAl S008I0 M A0S RS Y570, 32 Ste dBSors
2975 (Fig. 29) connect to router 2755 through audio patches 3060, 3065, and 3070, '
respectively. In addition, control room engineering station 2880 and machine room
engineering station 2890 (Figure 28) connect to router 2755 through audio patches 3075 and
3080, respectively.

External signals 2988 and control room patch points 2990 (Figure 29) connect to
router 2755 through audio patches 3085 and 3095, respectively. Finally, media matrix tie-
lines 3097 connect to router 2755 through audio patch 3095.

2, Functions of the software elements

Figure 31 shows ; block diagram of different software processes to support the video
wall system of this invention. Input drivers 3110 and database and file servers 3120
preferably reside in database server 2210. The functions of input drivers 3110 -- receiving,
filter, formatting, and storing input data -- have been described above. Database and file
servefs 3120 provide access to databases and files and preferably have a front end driver for
local data, for example, from daily activities such as the visit of a CEO. The front end drivers

allow a system administrator to maintain local data. Database and file servers 3120 also



filter, formatting, and storing input data -- have been described above.
Dat abase and fi I§0 servers 3120 provi de access to dat abasespcal;)gsgg} k&g and
f forom

pr ef er abl y"vl’flh!@é45 ront end driver for |ocal data, for exanple, daily
activities such as the visit of a CEQ e front end drivers allow a
system admi nistrator to maintain | ocal tata. Database and file servers 3120
al so ) L, . -30 - ., contai

Speci f i cCOAIRSRECiE; eYents, g rigeersyiat copiP} e syem 250 mARToTHE SHEREBF s to
change the displays as described above. Real -ti me graph

appl i cat display8ds3des@ii®ed abese.de on di spl ay data processors 2230-2239 and
generate the two-di nensional and two and a hal f-di nensi onal charts and

graphs shown }z@al.tﬁhg P‘lr‘a?%]agpmﬂbh§ﬁt3b%%4%é§& ﬁ@ggx%gitg E?J?;Eé’sof@l?h-ﬂ?@r ent

and hi storica at a ata server 2210 an at data into the

appropriate for . Scrol || stock .ti.cker. applicati.on 3140 fetches
cOrront  SafesRrae e patimensionanand B S taph diieEoRf hefSind il eV Rt oo
from dat abase server 2210 and forns a ticker inmage. A stock ticker then
appears FigusetoApplieations 3 1N-3136 nreferablnt fsich carenteaand hissesirak dee &rom data server

Vi deo overlay application 3150 conbi nes anal og video signals, such as live

tel evi si 9210 &id fobiat(thésRa witsthe BpRYptiate fodhi. h conput er - generat ed graphi cs.
This program preferable resides on display data processors 223 0-2239.

A master contrg| ' ke I [ .
drives the en clrélziﬁé %’/@%%lr:ﬁ&%‘eg aBélgcltaaé? ?riéﬁpfeg@\eiémcf é‘? %ﬁfﬁﬁ %@e lﬁ%’?‘é%% er
3160 determ nes the order .of the _displays aon.the_ different areas of video

wal | 225bitEeps of g sorraratadegns dtpm database seryer 3218 and forays adickgtimagge A stock
i nterpreter 3060 plays back pre-authored scripts based on inputs froma
user or tickextthen appears its soralf acro@066ltiple monitors asSiestribedaboveri st r at or process
3165, also on control computer system 2280, performs several functions,
such as accessfiggh Sslhg appifthfion 8 P50 GAnSSiRE videbQigniliaduch 48 iedtdaision

or LDP (laser disk player), with computer-generated graphics. This program preferabl.e

resides on display data processors 2230-2239.

A master control/script interpreter 3160 on control computer system 2280 drives the
entire system in real time. In the default mode, interpreter 3160 determines the order of the
displays on the different areas of video wall 2250 based on pre-authored scripts. In the
interactive mode, interpreter 3060 plays back pre-authored scripts based on inputs from a user
or system administrator 3065.

System administrator process 3165, also on control computer system 2280, performs
several functions, such as accessing system data from data server 2210. That system data
includes trigger information indicating which data system administrator 3165 should check to
see whether an "event" has occurred. Examples of events are an IPO or a new high for a stock

or for an index. When an event occurs, system administrator 3165 notifies interpreter 3160 to

cause the playback of an associated script.



i ncl udes trigger information indicati ng whi ch data system adm ni strator

3165 shoul d,q ﬁé% see whether an "event" has occurred. Bx3fdemnséb
events are an or a new high for a stock or for an index. Wen an event

occurs, system administrator 3165 notifigs_ interpreter 3160 to cause the
playback of an associ at ed scrlpt

al lows a nont cLRiGErsTeen Sonp i ke S0/t it by 2250 ol 8 h BBl 0"

select froma collection of icons or text _descriptions of the scripts
using a tWWER Blay demawBorsn serintti Surhwysers. couldrelect fipmia callostioasotiesns oatexs

provi de user inputs. Aut horing software 3180 all ows users to author
scripts. desedptigrs ofsheschipsusiig a fonsh sdsesn 3n9 ihgiadevice. vOthehipaadebicss enay
Scripting | anguages are simlar to programm ng |anguages but contain
instructig mul ti medi a software devel opnent. For exanple, the
fol | owi ng e Iﬁis\étéslliglt s LDP1 SRCH 1023
LDP1 PLAY cau a | asep disk ﬁ ve attached to port to search for frane
1023, and then ﬂ&ﬂpgts prsA 18 éilowapf%to |ssti1ptﬁ nétspuattlﬁaA@ of ovi de

hi gh-1evel control of all hardware in the system including video routers
and vi deoimsghidtions that deive the lmndtivaref Svripting lanmiagessare bienikac tooprogrammingck ti cker
or real time graphs. Instead of entering scripts nanually, a GU

may be prpwieleds bt @RS HsBustdrnsRpsific foUthhiieleaRs SftvahedsRldpiRhe Firef er ably
provides a real-tine interface so technical personnel can “control the

system w é)pa(:)ﬁjple Siith ?ol%%ﬂgq two %%{m%ons

LDP1 SRCH 1023

LDP1 PLAY
cause a laser disk drive attached to port 1 to search for frame 1023, and then start to play that
drive. Similar instmctioﬁs provide high-level control of all hardware in the system, including
video routers and video wall processors, and software, such as the scrolling stock ticker or real
time graphs.

Instead of entering scripts manually, a GUI may be provided to generate scripts.
Furthermore, the software preferably provides a real-time interface so technical personnel can
control the system without generating a script.

When using the system in Figures 25 through 30, the software can be slightly different.
For example, the VIP console 2531 preferably runs a GUI-based touch screen application that
allows a particular user to present market-related graphs on video wall 2250. On the other
hand, the SYSOP console 2532 preferably includes four GUI-based applications. These

include the Wall State Editor, which allows editing of the current state of the wall, the Wall



When using the systemin Figures 25 through 30, the software can be
slightly different. For exanple, the VIP console 2531 pref a
QU - based t¥0EH4¥2% een application that allows a particul a?ESE"eS¥7/§§gEbS
present market-rel ated graphs on video |1 2250. On the other hand, the
SYSOP consol e 2532 preferably includes Tdur GU -based applications. These

i nclude th I t at dijor, which allo editin f the rent.state of
t he wal | ,Sogiﬁ ug\gd}stor, whic. alIows one to change the basic schedu?e, ?he §cnpt ﬁg{tor, w&nc?xa $0 39
- Schedul e Editor, which allows one to change the basic schedule, the

Scri pt Edallosvs,chatiging) ofithe aeript] mlthe Sistenyi Monitdr vethieh alkovisthe sysbedn bpera®y &4 em
Moni tor which allows the systemoperator to view signals fromdifferent

portions ﬁfewts?@taﬁ}fﬁrﬁmfferent_rpgll'tieongafzhle@'g?t%?‘y controller 2510 runs an

application t IS respons or creating the charts in response to

live data. Display,.controllers 10 di spl t hese.charts..hased o ommand
from the appl | AP FARERGeRS IDHENS AAPBTas e i BPOBRNE RERERAIOR B ay
controller 2510 includes three basic types of software nodules. One is the
speci fi c ¢hezipin response to live data. Pisplay cpowollers 28 dispiainthese ohags hasedion a dat a
retrieval nodule which gets data fromthe data services system 2540 and

provi des ¢dmrhand fi€mahesdpliatidionnAing dntHe mAstbiddntoliér 2328. Batledisplapabritedller
application that receives commands fromthe application running on the

Fander i ngt 103nelhles (REE R, fes o software mobliRs SOREH S BRI E3pPL BT which
retrieval nodul e provides data query, data caching, .and specific data
handl i ng $QFFRSPensk{e cagihehagt jAnnthes dne Aip refrienal module Whih geta datadromytheidsta

control systens, procedures for accepting synchronization scheduling
si gnal s, semvicés¥@stenr2fi40ramd provides it toRhe ahdrt/heingrenderad. eAthizd exths plant toutrol
nodul es such as conmuni cati ons nodul es, systens nodules, and production

o L LR eI NS o g Bkl SO CRlS R 11
system 2525. |

The graphics modules provide renderings, animations, transitions, and video/audio
control. The data retrieval module provides data query, data caching, and specific data
handling functions. The client control module has the slave-to-master control systems,
procedures for accepting synchronization scheduling signals, and IPC handling.

Finally, there are system-specific modules such as communications modules, systems
modules, and production and testing modules. The communications modules aliow
communication over the different local area networks, monitoring, and specific feed accesses.
The systemn modules provide fault tolerance, error handling, ULTRAMAX drivers, and back-

up systems. The production testing modules include graphics, generation tools, animation

tools and multimedia tools.



The system nodul es provide fault tol erance, error handling, ULTRAMAX
drivers, and back- .up systens. The production testing nodul iRl
graphi cs, gMEBABE¥n tools, animation tools and nultinedia {?(gypgg_%g%
-33 - This description of pref erégg enbodi nent of this invention

provides an illustration of the inventi concepts. It is not intended to
-contain an exhaustjve, descr] ptjon_of | enbodi nents of fhe invention or
to linmt the i MBHeEPta qfrpéefﬁv%?@'@a%ﬁ% ofthis ysation pigides gn ﬂﬁaﬁaﬁw aind

vary the invention in light of the teachings in this specification w thout
depar t i ngthefinventivheoseeppe Iois nohinténded it ¢omtain B exiexatie descriptiondifafll ays on
the video wall can be different, such as in Figure 32. The scope of the
I avent i onednBodififenest thy idveRHHRI0 45t h HvaRtGNS éhépfeeise ¢t Ji8LIBEHAS -One may
-34 - alms 1. A system for
dynam cal | i spl.ayin raphi c. 0 and, val ue.infor.pgation for .financial
ot urmentioott aBi e Shehfor inlgh? Bt B 3 ings ieihisRogti e ioRiouL SRS g
identifiers and correspondi ng val ues of financial instrunents;
filter mefnom thescepetof invgnt?mmrﬁom mxanipledhe Hisplapisom fiei vadeo walbicandyer diffprentli ng
val ues of the financial instrunents; a menory contai ning

such as in Figure 32. The scope of the invention is defined by the appended claims and their

equivalents.



the extracted financial instrunent identifiers and correspondi ng val ues,
and data structure associating the financial jnstrunme
identifiers thﬁ"‘@@gphi Cc synbol s; correl ati nd’%‘éﬁ%’o?ég{’
finding in the data structure associ ated .¥es of the graphic synbols for
the extracted identifiers; formattThg means for form ng a display
signal with the graphic synbols and valu?s corresponding to the financi al
instrunments in the feed; and a w wal | i ncluding a
plurality of individual nonitors arranged into a | arger display, and

means for }ecei&isygemfer dynamicallyslisplaylisg graghiceymbiblsphdyalng informdtion for

I ndi vi dual noni tors the graphic synbols and val ues corresponding to

the fi nancﬁﬁmiapﬁ{s{ruﬁ@ﬁﬁs%@ﬁsmg; t he feed. 2. The system of claim
1 wherein the feed is a stock trcker feed and the financi al i nstrunents

are stocks traded. [ exchange c e . .

-35 - 3. Th 'é@éf%"&?{g’f‘e‘é‘i“é‘i"#ﬁﬂﬁﬂé“f“&}% ideptifiens apdeomesnondingivalies of r ent
trading price of the stocks. 4, The system of claim 3 wherein the

gr aphi ¢ syWascial insEpmeaiseor porate | ogos for  conpani es issuing the stocks.
5 The system of claim4 wherein the formatting neans incl udes

means for for mifiltertrheand forexagctitigfieh shesfeed tHeliadntifles a6k ¢6Red@dhlling vaRled ¥Bthe

novi ng ticker

financial instruments; | AWRR O ) VR
% [ L n s =

a memory containing

the extracted financial instrument identifiers and corresponding values, and
a data structure associating the financial instrument identifiers with graphic
symbols; |
correlating means 'for finding in the data structure associated ones of the graphic
symbols for the extracted identifiers;
formatting means for forming a display signal with the graphic symbols and values
corresponding to the financial instruments in the feed; and
a video wall including
a plurality of individual monitors arranged into a larger display, and
means for receiving the display signals and for displaying on the individual

monitors the graphic symbols and values corresponding to the financial instruments in

the feed.

2. The system of claim 1 wherein the feed is a stock ticker feed and the financial

instruments are stocks traded over an exchange.



di splay of corporate |ogos and val ues of trades in stocks. 6. The

system of cJ ai urther including an input processgrrEe93fdsdsl N9

t he i nput pgﬁs{ﬁ}%#g filter means and the nenory; and a plurality of
di spl ay processors coupled to the input_%pcessor via a network and each
containing the formatti ng neans. 7. The system of claim6 further

i ncl udi ng control. means for synchronizjng the display progcessors.
! a3y st The SYOUER A PR ARBIeEsth tEIaLEs srelele e Grftent Hefina polce SFH° " 5
control processor coupled to the display processors and the input processor
via the stethsor k. - 36
- 9. The system of claim7 wherein the control neans includes

means for causing the display processors to display the graphic synbols and
val ues so they appear to nove across the video wall. 10. The system of

Gi oplay poces Tt Sk Bl 3 leRi e i wffors ARl omope LG 87 "

i ncl udi ng L means for displaying a noving stock ticker on the
vi deo wal fompades issuing the stogkieo wal | di spl ay processor incl uding

5. The system of claim 4 wherein the formatting means includes
means for forming the display signals such that the video wall displays a moving ticker

display of corporate logos and values of trades in stocks. "

O L o
6. The system of claim 1 further including P
an input processor containing the input port, the filter means and the memory; and
a plurality of display processors coupled to the input processor via a network and each

containing the formatting means.

7. The system of claim 6 further including

control means for synchronizing the display processors.

8. The system of claim 7 wherein the control means includes
a control processor coupled to the display processors and the input processor via the

netwbrk.



means for display non-stick ticker financial information on the video wall.

11. The f claim1 wherein the video wall further 640
vi deo wal | %@%@@%ors for processing the display signals foir,efdlbsp ay on the
a

noni tors. 12. The system of claim %?f urther including

plurality of routing swtches coupl ed bétween the formatting neans and the

roni tor s 1 SRR ebE R e QS R U ng - a vi deo

source, coupled to the routing switches, for producing video signals for
di splay on tKeans o8 6aygng the display processors to display the graphic symbols and values so

- 37 - 14. The systemof claim1l further including an audio
sour ce f gHeyppeltad a@ve adiods the Fiddosyvaliand neans for -perfoerm-ng-the———

audi o signals. 15. A system for dynam cally displayingjfsgmss !
I nformati on conpri sing: a first input port for receil'- “mmm HM”H"]
feed containing identifiers and corresponding values of financralt ® s =

i nstrunents; second i.nput _port for recejving.,a second feed
cont ai ni Ré F?‘ﬁém‘?‘ang]&FﬁfsW%efemthe feF‘i)’cSe?rSt‘Pf%‘éﬁi‘e?%Fd’é’%@r acting fromthe
first feed the identifiers and correspondi ng values of the financial
i nstrunent s amdefan thexdispay progeskorsindlide second feed the financial data;
stock ticker display processors including
means for displaying a moving stock ticker on the video wall; and

a video wall display processor including

means for display non-stick ticker financial information on the video wall.

11.  The system of claim 1 wherein the video wall further includes

video wall processors for processing the display signals for display on the monitors.

12.  The system of claim 1 further including
a plurality of routing switches coupled between the formatting means and the video

wall for controlling the routing of the display signals to the monitors.

13, The system of claim 1 further including
a video source, coupled to the routing switches, for producing video signals for display

on the video wall.



a nmenory contai ni ng the extracted financial instrunent

I dentifiers, ondi ng val ues, and financi al dat

a data struc‘?ﬁ(ragelﬁ%éés)oci ating the financial instrunment identifi g?dégz(nﬂ%sﬁo
graphi c synbol s; correl a_t3i7n_g means for finding in the data
structure associ ated ones of the graphic “'synbols for the extracted

i dentifiers; formatting neans for formng a first display signal
with the graphic synbols and values corresponding to the financial
instrunents in the feed and a second display signal with the financi al
data; and 14 The system of claim 1 further including -38 -

a video wall i ncluding a plurality of individual nonitors

arranged into anlagdesoutbeddt pivdudigiaudio signals; and neans for receiving the

first and second display signals and for displaying on UMIL"M;H”UMIMM,
I ndi vi dual noni | ' nd the graphic syh® '
cor respondi ng tnrclj g&{‘h%ﬁfghm %ig%us#?%l %tc"s in the feed. 16. - A"met hot
for dynami cally displaying graphic synbols and val ue information for
financial instruments on a video wall including a plurality of individual
nonitors arranged into a larger display, the nethod conprising the steps
of : 15. r ecfesysitery far dyeenticalip disphaying fird@oial inferfmation domprisigg:pondi ng

val ues of financial instrunents; extracting fromthe feed the

identifiers ang fGef mBEARMHoR TectRindEPHiRt fdell SoftahH} id8tifiers and corresponding

values of financial instruments;
a second input port for receiving a second feed containing financial data; r
filter means for extracting from the first feed the identifiers and corresponding values
of the financial instruments and for extracting from the second feed the financial data;
a memory containing
the extracted financial instrument identifiers, corresponding values, and
financial data, and
a data structure associating the financial instrument identifiers with graphic
symbols;
correlating means for finding in the data structure associated ones of the graphic
symbols for the extracted identifiers;
formatting means for forming a first display signal with the graphic symbols and

values corresponding to the financial instruments in the feed and a second display signal with

the financial data; and



I nst runent s; storing the extracted financial instrunment identifiers
and correspondi ng val ues; finding in a data structur Latki ng
the financi WP %®H3¥Punent identifiers with graphic synbol s m%g@geééaones
of the graphic synbols for the extracted, jdentifiers; formng a
di splay signal with the graphic synbol s &hd val ues corresponding to the
financial instrupents in the feed; and di spl ayi ng on the i ndividual
monitors the g‘}‘&’ﬂ?f’é"%’;}ﬁﬁl& WZand val ues corresponding to the financial
instruments in the feed.

a plurality of individual monitors arranged into a larger display, and

means for receiving the first and second display signals and for displaying on

the individual monitors the financial data and the graphic symbols and values

corresponding to the financial instruments in the feed. -
AR AR

16. A method for dynamically displaying graphic symbols and value information for

financial instruments on a video wall including a plurality of individual monitors arranged into
a larger display, the method comprising the steps of:

receiving a feed containing identifiers and corresponding values of financial
instruments;

extracting from the feed the identifiers and corresponding values of the financial
instruments;

storing the extracted financial instrument identifiers and corresponding values;

finding in a data structure associating the financial instrument identifiers with graphic
symbols associated ones of the graphic symbols for the extracted identifiers;

forming a display signal with the graphic symbols and values corresponding to the
financial instruments in the feed; and

displaying on the individual monitors the graphic symbols and values corresponding to

the financial instruments in the feed.



