TI TLE OF THE | NVENTI ON: SYSTEM AND METHOD FOR
DI SPLAYI NG DATA ON A THI N CLI ENT CROSS- REFERENCE TO
WOREOADEDOPATENT DOCUMENTS [ 0001] Thi s appl i cat POTYUBR06040999
continuation-in-part of U S. Patent Application Seri al
Nurmber 11/253, 273, filed on Cctober 18, 2005, the
Tl ﬁgi l EZ ngzgts of which are hereby incorporated by
ND OF THE | NVENTION Field of the
| nvention resent invention relates

SYgeidh aND, éﬁma SRILSHNGPAT A SN A THId GLIENT

particularly, the present invention relates to systens

Cﬁ%%ﬁh \SN r_. displ ng datal_ on_a cli ent hiomerface

requiring_substantjal |ocal nenory, processing
[ooroégour ces EPS ?P@?Q@W '%ﬁr?@mlrd{qqonﬂﬁfﬁérrt|06Ur%rPQ5FnttW“0at'0n
at ed Art%éooos Moore's Law accurately predicted
Sef'ﬁ'e{%ure%%w 3 eralfilgspmPciober 48 |%9@5e@§@%r®mﬁmtsawfwlch
over time, and software conpani es have been eager to
ared"eﬁf@bbWCQWriif@ﬁtbwéﬁ@rQWQt take advantage of the
|ncrea5|ng conmput er power available. Like processing
the price and erformance of data storage and
i = £ Nerci al conputing devices has

_.14

rovi_ng rapl dly. At the sane tine, software
F'%\%Bf F'leanG!VSH tighchi t ect ures have transitioned from | arge
mai nfrane_systens with dunb term nals towards
[00¢2%t r i but dBe fresent by enlicssrelatesogensraltydoosirhical waar iatpsfaces.
of the capability of front end devices, such as
Mope paidiadlierv,dhe presest inyei reraée%f@rsdstemm methodajer
beconme so ubi quitous that nobst conpanies provide their
displayicgrdataon i chieatddierface tha elewmebusiotipot fnctionaityewithout
desk toexecute business applications. However, as
requigingaLidatantieMopcal sndraary, w@cesemgn@seur«:emnewoalc bardwidth.
conmputing architectures nore distributed, it has been
i ncreasingly conpl ex and expensive for businesses to
Deswriptian of theeRelatexbAafl | ed sof t ware appl i cati ons.

[0003] Moore’s Law accurately predicted that computational power would
increase exponentially over time, and software companies have been eager to
develop applications that take advantage of the increasing computer power
available. Like processing power, the price and performance of data storage and
bandwidth offered in commercial computing devices has been improving rapidly. At
the same time, software application architectures have transitioned from large
mainframe systems with dumb terminals towards distributed architectures in order to
take advantage of the capability of front end devices, such as personal computers.
[0004] Personal computers have become so ubiquitous that most

companies provide their workers with a dedicated personal computer on their desk to



[ 0005] More recently, advanced networking has all owed

a re-birth of centralized architectures, which have
whe@n/oimond by some to be easier, |ess expensiREI/US2006/040999

adm ni ster, and | ess demandi ng of the end user

devices. lronically, old architectures such as those
eXRQysR BSIReSSARPIBgtiaNS HOWAYRS aake@mputing deyieeshavg keaeaeemore

been reincarnated into today's web server
corgmeRiRlase Anckeempdingvasehitegi ses mptridistriguiesic it hes been
~ functionality fromtheir applications than that which
incepagingly exsmpiExand waeensiver foe bysingssesto thelritaiatheiginstatied

accordi ngly, proposed systens that |ack robust front
sofgyriefapptiational i ty have been rejected by users. [0006]

In response to this problem standard web-application
[0096L hi t ect Moss rerently, relyanesct rertetedkingyhashaloned et bitth of

so-called "smart client', which is capabl e of
cenfedlizedaichijecturasbwhichusee berp éingroyesonW tohbe basismiass

client architecture, a portion of application
exgansiveitoadmirnigter, anddesdddnsariding efittle ead usdededesst oonically, old

execution locally, which takes advantage of the power
arcbiteciur@€ sde's ket diposeShairdctaizedidy rasiafames bdd esurapnteifinals have

easy to depl oy since they often can be adm ni stered
bearerdricathated bta syt wenserpsagtiaitstees Hewdeadadratoday

start up tinme. In theory, new versions of the program

expsenmoee fleptioyity Somnhsir ByplsBEdrsi than GV &6SbasiHing
such applications. However, just making the clients

wa$ Bt @ipaBRaS deflerfiy, WAd BESRHIAGS, [}aﬁobbséiﬁﬂ}s@éfrﬁ? Hat &8 robust
upgrades. [0007] As conputer applications becone nore

froMQpldi fehdtoRbRY hala hdvRFgestBghpdgssh emai n expensi ve
since increasSingly powerful client devices and

[000B] I ast r U faEBorcttotRig dision ! Qahddtt SIERM piiB&H I AShitdBures

because i ncreased nenory consunption, networ

haRAAN b Rchy) @ %%?}ﬁfo?arssgséhé@ ‘%n{aQP&z%LF | DMiest ablo of

and financial ‘industry applications are often desi

delRER g rGb i e é&reﬁ@ﬁﬁé‘é Q@E,” 1h:ei%$r)a}rf:8f£ﬂ9?t%ﬂ&eétn%g a portion of

provides users w'th DI 0 analyze T nf
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programs can be loaded at start up time. In theory, new versions of the program can
be deployed simply by shutting-down and restarting such applications. However, just
making the clients smarter does not solve problems with deployment and upgrades.
[0007] As computer applications become more sophisticated, hardware
upgrades remain expensive since increasingly powerful client devices and

infrastructure are required to implement the programs because increased memory

consumption, network bandwidth and latency are required.



chall enge in designing a thin smart client. Thus,
there is a need for new and i nproved systens and
woreiohod®od hat sol ve t he above probl ens and t haPCT/ES2006/040999
deliver a truly thin, yet smart, client application
i nterface. SUMVARY (]: THE | NVENTI ON [ 0009] The present
qoﬁi/ent i onlnyestment ang fioaneiahindustry @eplicafiong agneiten designed
8rad|ng |ncrea5|ngly conpl ex investnent anal ysis
arosipfl ev@ide(spigadghertdin) cempanest thahprovidesaisedd wittathembilitete
and nore powerful applications because they can not
analjzeintbrinador tsa takiulariaeddvrraghisat faghidn] Sioh gridgare eskd to
upgrade their current infrastructure to provide the
comgiti ancagdrepateonastiveoampunis eSdatagsuchsasudate seldimgaiockdack
by the new applications. The present invention
poiitiotda desnseqnenity, fordnvestinemt fpplicatiochsytha (grich agbécanhetite
delivery and real tinme data anal ysis of server based
biggastaomatimenofostingpding Irésoirces, drd thaerefoty iepreded@lk biggest
According to sone preferred enbodi nents of the present
chalievigairi desigrang hitin@magndliehtt Brdsathers issd aged for peavdnded.
The system includes one or nore interface applications

imgrovgd ebtarhs Bn@megds Biat Ve Bierapele prdtferhditiRd tRe @an deliver a
applications are executed as renote client devices and

trulynigih Ugke sena@f, ciert appRatioh ierfady. ect for conpiling and
aggregating data. The application server dynamcally
generates query requests in order to provide data to

SUMIMARNt@F TaEINVENIHOAhded by the client while [inmting
the anount of data displayed on the interface in the

[0009] d. The@ppbiaaht PResRINVRIvesS Broblehowltedeployihge@idve
notification when data in the database is updated and

upé@dﬂ?ﬁrﬁr@é@t@gl%@ﬁwb%& instrHestanglyafsf Rfthvard. rF\#arfii,ﬁ‘(t)r@an|zat|ons

di splayed in the interface application and, if

car’ﬂﬁét‘ rEf:n@Fi/ ddopt h%@n@%&e%érﬁﬁéﬁ&@alﬁnstﬂ&auwfﬁe? O%H%t

that the grid reflects the data update.

afffGRE BbNGf iR SQIBMBAEIRY B58 reFhRY t@%bﬁadet tﬂ@ur%ﬁﬁéﬁ’tm

may further include an application repository f

mfrﬁ@ﬂrlﬁgt@'er’cbrb%\ﬁ@é{ i4 cﬁ’cfb?laf RAforfiford Er‘o%é&?{firé%@ﬂ de%%‘e'rr%ded

configuration an e dat abase sc e Interface

by ﬂ%%ég\?é%;?lf&gtlbr% C'F’rﬁg Fr%géﬁqn\;ﬁ%ltl% HFF:YMI sucL:éﬁ vel ﬁe@ﬂgﬁ £ for

ay configuration thereo
allowing the efficient delivery and real time data analysis of server based information

onto a client side data grid.

[0010] According to some preferred embodiments of the present invention,
a thin-client interface system is provided. The system includes one or more interface
applications coupled with an application server. The interface applications are
executed as remote client devices and include a grid component or object for
compiling and aggregating data. The application server dynamically generates
query requests in order to provide data to the interface as demanded by the client

while limiting the amount of data displayed on the interface in the grid. The

3



appropriate fornms, and updates the repository to
reflect the user nodifications. The application server
w0 goocosfdgur ed to access the application reposPCDUS20861040999
to generate dynam c queries based on the definitions
of the interface application configuration and of the
appficatipa s VENS SPRBYUrES th taseivatnstifieation whenfdata inathe dgtabase is
with data. [0012] According to sone preferred
Upgaiee anfin fateanine e efherdea tindaie affects the date digniayaskinitiom
_.repository includes a nodel of the database and the
inte(fRsei apaticalionsndy B so analifies theointarigae agplicatide véthe upslatthsuch
a database update affects the current display of the
thait feegricaefedia dhaidaia updetenndel of the dat abase. [0013]
According to sone preferred enbodi nents of the present
[0G1AY ent i onActdrdingdo sbaeereieokddedodimanitatthe sgstetamalp asther
managenent system (RDBMS), and dat abase triggers are
includielanzagpplicationoepbsitorhtor apgittainatg defindiens éor,thé interdsde
time, of updates to the database. Thus, updates to the
applzbtdrasenfgumtiootantliteel databbse setpphd. CEite biterfaee\epblication is
regardl ess of their origination. [0014] According to
corfigmeedotoediiewrseds ez b atidifg tissdigplay BenflyuesnttheROe UL s via
the interface application is configured to allow the
apprepiiate dordes, ane upbigtes W RIpoditory ey e flebitthe TRYr POJFEMRE. The
in menory and displayed in a display grid. The nunber
ap@iicatiovserdéersiplcayflired td Seceds SR @pligatich repofit ahald Yenerate
| ess than the nunber of rows to be storedlocally in

dyriERie bMerids R k@Rt bisthe irXisteth dMic&fH Edtighi@on
di splay of data on the display interface and to cause

andoMB daudia¥e iPoRRr PP UI4tE theheidb e H"é{q]@%iﬁ’?@até?queﬁ
[001 5 ther

n
data not stored in nmenory. ] Fur
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the present invention are discusse

the;aﬁfgﬁ%%%\ﬁ\?ﬁé%sit‘fu%ifggua% BnddPHF B8 daBiRlEE ghﬁgﬁﬁé;;aﬁ’@c%ﬁ

FIG 1 1s a screen

serg‘%rrjbo is %hﬁd&pé? Fée @%t@rrﬂiﬂgivﬂ%naa %{t;é%%.&%%?ﬁﬁtgtf?egcurrent

di ment _ resent 1 nve [ FI
oisfRR 8 PR Parelon PO oA, ot 1 cat i on
[Ooqglchani Srr)According to some preferred embodiments of the present invention,
the database includes a relational database management system (RDBMS), and
database triggers are utilized to notify the application server, in real time, of updates
to the database. Thus, updates to the database are notified to the application server
regardless of their origination.

[0014] According to some preferred embodiments of the present invention,
the interface application is configured to allow the user to define the number of rows

that may be stored in memory and displayed in a display grid. The number of rows

displayed in the display grid is preferably less than the number of rows to be stored



[0018] FIG 3 illustrates a paging algorithm according
to an enbodi nent of the present invention. [0019] FIG
wa@ 20070400 at es a setup screen that coll ects usePCFUS100€040999
configuration paraneters. [0020] FIG 5 is a block
di agram of a system according to an enbodi nent of the
locpyel8dReMP Y e PRGAY aloeTihim EprodssRiorount! te disttay of data on
PREFERRED EMBODI MENTS [ 0021] Wil e the present
thej disrdat ingrifaeg\arsdo sabieria agwi quernminybeadsbingtted wheo timsintexface
nunber of illustrative enbodi nents are descri bed
reqyepicdata wot stotdseinumeeeryt andi ng that the present
di sclosure is to be considered as providing exanpl es
[0046] t he pr Fudhen applicdtionh@nt mdeantages andrisus knivodimueres of the
are not intended to limt the invention to preferred
preseiodverdionsare discusdeeibahar vith refecénoe to tHeudanariceftyures.
herei n.[0022] The invention is referenced throughout
this docunent as a "true"” thin client because, unlike
Aty ONQHTHEDRABEINGShe client interface of
the present invention remains "thin" regardl ess of how
[00dB} t he t BIQet isdesceareshdt of a[c0@R I UIMhierfaceseaving a grid
i nvention can be used to nonitor and anal yze
acarding t@an eynbodingent ddthe mesentiinvestiongl e or nul ti - user
shared dat abase environnents. Unlike traditional
[004Ppr oacheBIG.@ provides ki detdiled) cdmparehtfevel dédeeiptsrestne grid
i nvention supports a rich and responsive user
arcakertuiceneetheluedenging potifebitiorlgmeehanis@r ge data sets
W t hout requiring proportionately |large nenory or
[oohapdwi dt hFI@sDillisteged & phEieg Gldosifim bESsHingne adeymsRliiment of
(e.g. user desktop). [0024] Traditional client/server
theappddri aiviepisn.ar e considered to have 'fat' clients
because the user devices that host the client

[003RP! i cati prG Remfsraied®sbtupfscided tRAIQORSSE Ndel-8GRIH Y
(i.e., on the central processor of the user desktop).

corffiguRAibhipakarAéters! 1 ent/ server applications are |oaded
and executed on a client conputer, and retrieve the

[00%9} a set SFP@.W%FMO%R’&E@};% el ?\)é?ém‘é‘b@c‘;r%i LY RinG#hb ddiment of

osting a Relational Da ase nagenent System
the([JREEMPINvenfibh ents are considered 'fat' when they

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0021] While the present invention may be embodied in many different
forms, a number of illustrative embodiments are described herein with the
understanding that the present disclosure is to be considered as providing examples
of the principles of the invention and such examples are not intended to limit the

invention to preferred embodiments described herein and/or illustrated herein.



need to | oad and maintain substantial (i.e., "big")
client side prograns and/or data sets in order to

w@eeo7os1d hei r functions properly. In the cli eP€T/E8200€040999
wor | d, as program conplexity increases or when data
set sizes_grow, the nenory footprint on the client

[0G22Vi ces i ﬁge ineagon is r@fererg@déhrmgboutftbrs dpcuimeobay a fire” thin
client/server fat-client approach has two critical

cliefyibpeaussi Halkke athersn-tieragrchitastuiesl the client swerfdag of the present

applications are deployed, client devices (user

inveelsat iepansiidin” tegarpiessefdwwaig det largat datet swirik
infrastructure in order to support the increased

[0023bgr am amble gaesens investion cant feeussaiste nodnifoarge analyze arbitrarily
organi zations, this could nmean replacing potentially

largrithataesgts iorsindie os muttsuser sP@ed alskdbmss ensiearonehts evelikei f
the nmenory requirenments for an application are

traditicired @gpbachestovibirscliens architdédigap pthe padsedninventionm fupports a
reconfiguring individual desktops to use the new

riclvend respongice aseli exgleyience whdrs naniputing vegsiargedatakets without
i nformati on technology (1 T) resources could be

requéingi preplortion st fyaatgei rmerdotyi orblapidWRiIgNicBurce8 @2 fle diBAt front-end
popul arity of the Internet web browser pronoted the

devley & gnusentiesitop)-ti er "thin-client' application
architectures (e.g., web enabled applications) as an

[0024] er nat | Yeaditforial él(élntls@ﬂéﬁ applightidhlsi 8 tonH@Sket t8 hb e $at
Such n-tier "thinclient' application architectures

clicrib&seIss Musdr dfes 'Wa’t%‘é@ﬁh@ @heritBpbli&tioh E;‘errform most of the
client/server approach. In the n-tier thin client

pro@@@sﬂr@@%all@{ Qro@ﬁﬁe %éﬁtrQ'p%de's@éﬁlcﬁ%@ﬂger‘-‘o%%kfo%b' ¥ particular,

managed so that only a small portion of

ché?‘ﬁ@éﬂv@ra& ﬁﬁa%@ér@%d@deaﬂd‘@(@@gtea% a??fl%‘ﬁ%@rqgg‘%rt%% Jetrieve

client evi ce. many i nstances, this approac

the?ééf?étagégﬁ e‘boﬁ:%r@ggfveg F&ﬂ Berd @gﬁfﬂl ?’%S@ﬁ:@g 'F\%?étl())gglabl
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nterrtace an as"a res rowser
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[0025] The client/server fat-client approach has two critical shortcomings:
first, as new and more powerful applications are deployed, client devices (user
desktops) must be upgraded as well as network infrastructure in order to support the
increased program and data sizes. In the case of large organizations, this could

mean replacing potentially hundreds or thousands of PC desktops; second, even if

the memory requirements for an application are unchanged, new versions of the



and a client device smart enough to respond to conpl ex
user behaviors. [0027] Attenpts are nade to pass up
wo2a07047980mart client applications as thin cliePtT/US2006/040999
applications by claimng that the client prograns are
smal.l when | oaded onto the desktop at runtine.
aPRESREQR FEAUie racQyWaHRI Ind Ivistuahdesktonsde use the bewyeesien.y
| oaded before the application can do anything. True
Aceqieingly; aﬁHB@ﬁé“ﬁ@iﬂF\{%Eﬂ%rﬁi inferamation gechnilagy (Hitresdueges could
can get as fat as any 'fat' client fromthe
be pquiigg te affgelrin atimely B3PBN. The present invention
rovides a "true" thin-client interface that, unlike
[Oééhvent i omBe Ppptlerityaaf de Interneti web brohisat prosudedittess of
the size of the target dataset of the interface. That
deyeiopragntdé sdiar 1bi-clieot applipation exbitécttiesf(apesvely phatded y
cache the entire target data set for an interface in
applisetivnsresw@inyaliernative do traditipna Vateient mppiidstionsl SGEh n-tier ‘thin-
functionality. As a result, prior art "thin clients”
cligné appticativatatchilectuses addrasyesme atthersthortgorhings e tHer ‘egent
i nvention, a novel system and nmethod are provided that
cliemlt/semwet fgproactenin the netles timglicm dpproakl zsodesis &€ distibuted
froma data target and provide robust GUJ display
and oertttallp nedriabgd sohthateonipa snail BoRPnaf tHdapplicBBsPpdgrams are
footprint for the interface. [0029] The present
loatiey end executedbe esclidheasyied tn AlaRgingffes, ik Mprvad Abws
a multi-tier architecture that includes a client

clistPpide ¢atripdRetits @6 be anrizkdert @bplRa8Yh Siafduy fhEs tidabver, some
functionality, such as a grid that conpiles and

apigafi @ @ah 8y bEBBRI toQisBIFPINIL SIAA, SRt (iKeNo ¥RV draBE LO& interface
server tier that dynami cally generates query requests

and 8s Q&R h WFPd@8et BehaBRYRto %m?’@e@e@%ﬂ%é’@%rﬁ%egﬂ%.

client tier and to provide real-tine updates an

HoRa@Maid Asbrbha ﬁésotheﬁggkgjémq@%tg%%ﬁ@at%ds&@@bé’cﬁ :t@cﬂcally

repositories tier. T ata erver prerera

ser:v‘cigd'il( gb é?%té@i@t‘mrﬁg’j Q&ﬁirst{)ﬁ%@lﬁ%@ﬂ’fegﬁ%%qgn?ﬁn&rm%u!ﬂg !

conmuni cate wt atl on server

bu%%g%{@%li%%ﬁpﬁgeyg‘f i PReMEEVE wEMY 4 S8RE ‘Jo\éluﬁ%ﬁg delfivery

ta have occurred in real-t
ao5: EbE Pl oS, ARtinE kAR BRREL B ol e B 1R
and SrfirTBblER sueh el 8 isdohd o CoBimberPaiiies  ne
[OOE?ISi s of gt)(enr%rrartiscarglrjneardie% p%gsdup n-tier smart client applications as thin
client applications by claiming that the client programs are small when loaded onto
the desktop at runtime. However, a large amount of data must be subsequently
loaded before the application can do anything. True enough, these applications start
out thin, but they can get as fat as any ‘fat’ client from the client/server era.

[0028] The present invention provides a “true” thin-client interface that,

unlike conventional interfaces, remains “thin” regardless of the size of the target data



data update decisions. As a result of the novel
systens and net hods provided by the invention, a
w0 reoaei79ohi n client interface is provided thatPCEYSIVaVE10999
robust GUJ functionality including a grid which
mai ntains a small nenory footprint on the client
set@éiecioterfane. Thatie s deqordiad ahove sprpdious glerdadey tygiedllylcache
in applications that aggregate and anal yze massi ve
theamitentasgad fdatbased forsarcihtestace imanali rabmognipwrdar to provide
appl i cations; however, the invention is not limted to
corsrentiorag) @UI datationality. 0A8 @] reily pridr ard “thinsalieptsh betae &at” dmuse.
exenplary QU interface containing a "grid." This
Howevereaccinding Y thet mrisant inventi A GEREEE stSn dhB(mgthod are
ENTERPRI SE COVPLI ANCE application. Such conpliance
proliaed tieatiatigwalp tiietdto displaglahownblyas degirddddta trohi anata target
set up rules and nonitor trades, either pre-trade or
andppiiderragest GUIrdismapfunatisralin, hild hmintsiheg. a Bhint oighsey
the use of grids in client interfaces is ubiquitous
foommtfdﬂ%@rn@@"%b invention is not neant to be limted
to such financial applications. [0031] The exenpl ary

[oo2d i nterfReprek@ht inFeritidaVMEhicNES RS aﬂdfbtﬁéﬂg'@élsglﬁy rol/Rling a
di spl ay accounts by portfolio manager (PM 10

multofER h@aebt P Bt RRIUJESla Gie 84tiokQr Qgg@w@ @f afo%mg

di spl ayed detail blocks of information 1

robG8f E OFRABES Mt Qu&?‘&i‘a%ﬁ@%ﬂé}tcoﬁ%b& BRd E@Qﬂe@@ie‘s%asswe

manager. Each detail bllock c includes a listing

am8Blints % 4§ ”Hh 'a?ﬁl‘r‘t%gBH |s§||§/eLF%rct[zg?dr%/n%ﬁﬁ?dﬁ?gqengﬁ?esdéﬁé}y

di spl aye et al cl udes” data drawn

reqﬂb]&t@% bitiek %&magagg it R o@'é&t%ﬁi?éy?iﬁ%ﬂ&jtth Hd%

I ated da or exanple

ol TR SF Bl riﬁ%%%%?anz%ga%zag -
ot Y R A L M B s
proBeftRe o . B %%F@'gﬁiswmgﬁﬁgi’i%%ﬂ%qﬁ P
B SEPL L e e SRR 0
or 4 defi M- oL Se PO Eiepantied AP bR et g S0t rtong,
inféjr%%?gn taQ rw%‘ﬁ% da?a source information, to which both the client tier and
application server have access, and which forms the basis of dynamic queries and
data update decisions. As a result of the novel systems and methods provided by
the invention, a “true” thin client interface is provided that may have robust GU!
functionality including a grid which maintains a small memory footprint on the client
device. The present invention is particularly useful in applications that aggregate
and analyze massive amounts of data, such as financial computer applications;

however, the invention is not limited to such applications.



[0033] This particular form 100 allows a user to

expand or contract each detail block by nouse clicking
w@rooriogr9der" or "-" signs. This functionality iBCT/US2006/040999

standard to known grid objects. Such a grid conponent

wi || nornally pre-fetch all the data that can be

[Ooﬁasm aye@- :?rh%FeénSsH%%\eéﬁé%éfnﬁlﬁfy geNRk&tdcBEontaining a
gr egat e F keep theentire data set in

“grid e iy s@Beh @ﬁ V\ﬁvéﬁ&keﬁ g/ MRACRRESOR'S XIP@ RN THRPRISE

I nteraction, can create client applications wth

COI\W?EI%N@E?%%KHC\Q%H b@%ﬂ@orﬁﬁfgﬁ& rﬁ&%ﬁ@%?bﬁh&hoﬁs allow #hding

der to avoid this pr esent

mstl{Jt]igﬁQLd ég%lt@t r'ulészq?él {J]n if hGLe '@ithQP&J%"’lFHo%r%rt sFﬁ’hH‘é gbi

eno ent side to su pport r obust

comIBIJ S&e@&i&fﬁ(ﬁ% AjRsr (ff)f:% g.ls\s@'ec{'flg;%é nh&"é'npﬁht urcteﬁer

he conple I'n menory.

LT D Vﬁ@%@gﬁ&%fan? B RS 05 o

f %red data set nmulti-user environnents. [0034] Fig. 2
AapPPI@UGNEonponent | evel di agram of architecture 200 for

1003500t et rie b dRErnd BT KOO FRlsEStuplar brd o
dispi%y%%c%ﬁﬁ’r}#{ygﬁl glsoﬁggﬁriﬁwqé%aggbéﬁg%n c arho&&qlog' ’
menadai( b ASRIIGE U AISBOHEY 98@8@]0%@*‘5@3% B g
resides locally, for use q%g ﬁ% qug
corrggpeNdyg togprgh %ﬁﬁndtf%rrthe,&ﬁﬁfQ"eé‘ﬂ?ft?ﬁeéo%a? l°§ ac

to access, display and analyze data fraom d%i%g
inclegraalisizgmtiheconpliarcaaies fardhatacepyntalingd sevad i the
and preferably includes a nunber of GUI forns for
detairhlesiioeiudes dhiairayn diactiifzeny sirslatipral dattpassa @ggrﬁgated
the application can include a GU form having standard
or cglouthtédidatai divakkaypleothedmapiedypivg’ B@gﬂ%a@@réaa@stf%?”aﬁ yery
the |ike. The nunber and nmekeup of the GU forns is
largeatata sétt iAsais explairted Irpftéﬁf@ndeiaﬂ\b@m dhe agwegstpd data is
Application server 204 is configured to utilize the
displafear wittidub toaidingagipthe clata losallyeposi t ory 206 and, in
conjunction with application 202, to generate dynamc
[0032ler i es a@Hl msdrfach el O0apaliassingianentep mithi aty rdmker obtools,
application 202 for display and analysis. As is
sucHesoNiNBOWS FORM S end BeEXi GRITe| BurtheapplETceantrofs rmay e used
204

to add functionality to the display. Standard controls can be modified “behind the
scenes” to achieve rich control. Such controls allow data to be manipulated on the
screen, blocks to be expanded and data to be scrolled, paged-through, etc.

[0033] This particular form 100 allows a user to expand or contract each
detail block by mouse clicking on the “+" or “-" signs. This functionality is standard to

known grid objects. Such a grid component will normally pre-fetch all the data that

can be displayed and that is necessary for generating aggregate fields, and keep the



utilizes algorithnms and objects to efficiently deliver
data sets to application 202 so that application 202
wo eqaiosme0 only a small nmenory footprint (i.e.,PGL/EHFR06/040999
“"thin") wi thoutl oss of GU functionality, and to
provi de updates in response to user o t I ons &
entirg gatsl $etinyMemaye o0 hopigphgiede 4o kA Used "bl 59, &SEp gﬁ'%@'o”
in real-tinme. [0037] Application repositor .
whichian cegate cientfapglgasions with peintally wiy Jeég%mﬁvﬁe;ow ootprints
application 202 (e.g., user display settings such as
(i.e.,dfat'aclientsd.i Inordastte aMeid this ipeoklers ethe diressaint ‘ré’tegt"?r] uiffizeg an
base source definitions of the database 208, and the
efficient meckanisidnsdiseinanoughdaeernihesiicniride ictHnpeEsa robust
di splay (e.g., each application and grid object).
dispRgzsiuser gxRoBnEs witb oyt eingi to prexaten aRletetdata set in
application 202 and the application server 204 by an
menedrec Fudhérs triaraseretinvenkion Prayidesfeaomesltarism ey efiectivg deld
in any appropriate fashion. In one enbodinent, three
timeX\datbsdn timntisplay eeveniinshaned dlateheet rayltueet efvironments.
definitions: an application tenplate 206a, a grid
[0034g ! at e FA6Dis dcshmpomand &dveldigraat oft arehitiaturb 206 for the true
schema. O course additional tenplates may be
thin Bligntiitedacd &8 atberdmprib iapantmairaentwd the prbseottnedrdion. A
server 208 and application repository 206 preferably
threb Sigt Q@:hft@é’f@ieﬁnélﬂ@é@ 4 larert labpidatiap ROR ¢abi, dNOY, ROmidte tier
exanpl e, on appropriate server platforns, preferably
apprmbh abhepdos il AdirdaRr ARRRFREsh yp;alcamretemsntmuzocs and a
data network such as a LAN, an open or secure IP

datdhek¥REkes Y6l as the Internet, etc. Communication and
nmessagli ng between the appli cat| on 202, application

[0 %r ver 20 'ilé‘é’(ﬁ‘ﬁﬂezdi%gl@és RRe8inanét S@pgis,ain ®0ser desktop,

pository 2 be i nplenented in any format or

sucﬁ%g%ﬁgr?&d E P%teg.t ﬂEHIﬁ"faﬂon 548 iy @mfibftedHd BRcesd @isplay and

nder stood by one skilled in the

ana%g dtalﬁéaﬁ'%madagb%lég ReRRY 08 VR tﬂS'nﬁdé'HE't@F‘E d;ﬁ}%ﬁhdm? adiven1iGand

resent 1 nvention iIs I ntende

prefﬁwlﬁq%m%jgg LGPk s @Uﬂforﬂ '@Pﬁ%r@%\ﬂle'dﬁﬁ%ﬂand BRalysis. As

clients i's onl mted by the performance
e g?g;nfﬂ}ehez-@fpg%%@gm%nﬂﬁ@gn PGB ot g,
funqt@g?ﬁygéreo? so‘ollaygﬁiﬁ%;ér%g Os%u é@cg h%rllk ej\pr%ﬁwgl.ﬁﬁl?élrg\ﬁ?‘?xg?keup of
the %rlﬂ fgrerrgs\/l%rno crltlca?%%g%?ese%)[ invention.
[0036] Application server 204 is configured to utilize the information in
application repository 206 and, in conjunction with application 202, to generate
dynamic queries against the database 208 to provide data to application 202 for
display and analysis. As is described in further detail below, application server 204
utilizes algorithms and objects to efficiently deliver data sets to application 202 so

that application 202 requires only a small memory footprint (i.e., stays “thin") without
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that manages data retrieval, display, pagination, etc.
and a notification subsystem 202c that identifies
WO e@lA4i9ne updates to data in the dat abase 208PCT/US2006/040999
determines if such updates will affect the current
display on the client, and, if necessary, updates the
losscofi @t funckgradity, iandrte groviderepdates isfrespansetie Uger eperations
updat es. [0041] The dynamic grid subsystem i npl enents
(e.at Feerglling, m@oedugaripabedant) oodatabass uidates Wgealktine
services and client side conponents for the sane.
[003Tese serApmiesti@ompository 806 naitains aogiigieaiian igfdrahatione
conmponent that can be connected to potentially any
relating éo applicatornR02(s/g.s Lger.diitay saitinds sLachi asmgrsursfilstseitings,
provi des real tinme messaging notification regarding
fieldladlactidmasipe)s datacthasg sobreertdefiagiond of g riababasgraos, died the
wi th shared dat abase changes. [0042] Conponents of
intellaRRiens wetveadpstyie tatbass engeatreusdyldispdyf (ecd. eeddhyapplication
di stributed between the client application 202 (client
andSgritegbjectyl RBgosHeR) 20@isi dplee Mool the dieny applisatie) 20and
order to nmake the client application 202 as thin as

the @@ﬁﬁdéﬁbﬁ saRr 204 By darelstitonictdida ABfWdIE FHS irfdingtiah &l yeoe
and easy to maintain. As shown, the application 202

stofeGh ﬁﬂg%pﬁl‘dpﬂﬁfe fasslen.ofm &néjéllﬂacﬁ@hﬁ\eﬁf ittgke€ MO BEEirRerR9 Ake
and and application service i ncl udes a page

maieiRetehat SEROTHefiRRdRs: %ﬁdapﬁalléﬁro‘ﬁecénﬁleﬁ@ 2064, %ﬁ@fénfﬁhte
networ k 204b. [0043] At application start-up,

206#1’& ?ﬁ@ta RO '2@@& bpﬁe?a%?eﬂé%@lé'cﬁér% i0fSolisethddfidAal t\éﬁ'lpﬂeﬂes

e an avai |l abl e program conponent such as wt
mawglw RVE, FLEX GRID, or a .NET control, with data
dat abase 208 accordi ng conf i guration settings

[oo§§fred '”Tl’ié‘s GiRg |6rg%%'\18rr‘2(5@|89§:\'b59é¥ :%Qﬁzoé"@ﬁ?‘éﬁﬁﬁcawﬁ

ent appllc |on does 'not |tse directly query

repgg o?ﬁ?@ﬁ Ip?é}gr Bg 5?&18? %é gren @ns agéo rfﬁrsé%atmple
on éﬁ%ﬁéﬂﬁ% s%&eé%ga%ogjﬂg ﬁcﬂg Iréeb(r?] @l%%ragwpﬁg fa{:(?essed via an
o P A A S S80AE We ugng v

'“t‘%rﬂ?te?fﬁa%g)@@#ﬁ“&?ﬁ% %%wefﬁe@'@q pewegh Ny BpaloHish o

application server 204, database server 208 and application repository 206 may be
implemented in any format or according to any standard, such as IP, HTTP, etc.
[0039] It should be understood by one skilled in the art that, although only a
single client application is shown, the present invention is intended for
implementation with many clients and indeed, the number of clients is only limited by
the performance limitations of the hardware and network used to implement the

present invention.
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View Controller (MWC) framework 202b for controlling
the grid, and a client side notification franmework
wQ@QRme/081900 handl i ng data update notifications. ACEURE/040999
framewor k 202b includes a dynamc grid control (2),
i ch inplements grid functionality and may be based
100 Cormror iﬁ%ﬁvve i BieEeRiJRY§ION s paragisrized by two major
; gt?\/PO\l(FNTO\lE F %@I D ?ont_ rol. The dynamic grid
CaLERT Y NEMIE 9519 sebsYsiaR (Rayinadisnt-eire énd server-sisenpmponents)
; gatter n. The grid preferably hosts one page of data
habA@npaes felpirethieval, display draditationpoetasandrm aotfication sulegyistem
controller (3) is configured to read grid tenplate
20%@% ifaNtfies rapipime HPdaes iegriaiin theydatagisec®ondetermines if such
dynam c grid control (2) to the application server and
upqaieihargst thetcerrepediappy pp yhewtliemt, dedaif secessary epdates she
_The dlynarri c grid controller uses notification
cliepbeaigblag i re@d‘r%”@rid reflct thecdata opdatesmponent proxy (7) of
the notification subsystem 202c for getting
[00AdL i fi cat Tmdypaieicgsid suboEm Thelefmeots the gragingl digeritid)and
is a singleton object in scope of the application 202
congists plsarwrfsidpisardicemand oldnd sidertoapopenialfot thesaaes Tasse
the application conponents. The front controller (4)
serdgeandrobink o bupast agphéntagridoliker unesicat that ST Me tosialead to
services. The front controller (4) |oads the
potemijally @ay idata seempe aft #ny2fifia The retifietioh Gudyyash pablidedicatime
the particular service to its location at run tine.
- me$RnY ndRigatiorareggeiingodat thihjes £ SHRALcHiZRs HeQ HY imiCHrid
cl ass, which comunicates with the page nanager renote
data ontheherdd dfiabsdl chahgéhe page manager 204a of the
application server 204, and acts as a proxy for the
[00p2ge MBanagEmpoREE Bf BREP AN SlibsyStems Tate préfesyy bfficiently
responsi ble for transferring a clientrequest to an

distBp@Rea Retddeh thermé | r i r
° (e.qg., HITP chann@la?)?wdlﬂ)%)ﬁ.jo[b(gg%‘]msgﬁggg%p .‘%ﬂ"?%ﬂrf% Server

204S(€ENEBF sidBini & MEIRalR tﬁ%ﬁe@@%ﬁ[ﬁm%%%gﬁ@% pd3sible and

server side notification fra

in ORI FhAeARE ntiRYS/stdnPEMIaid0 4R d egi’)gﬁqprg%@ﬁﬁ{ é@%ﬂwgﬁ #Hg4a

i ncl udes a page ‘manager renote co

applicEoR TN AciBued BlEt 858 oRARARR ord WhifbrRhR A arlfidhc,
and application service includes a page manager component 204c and a server side
notification network 204b.

[0043] At application start-up, the client application 202 populates its grid
202a, which may be an available program component such as with WINDOWS
FORMS, FLEX GRID, or a .NET control, with data from database 208 according
configuration settings stored in the application repository 206. However, the client

application 202 does not itself directly query database 208 to populate its grid, which

would result in fetching of all data for the grid. Instead, the information regarding

12



dynam c grid. The page manager renote conponent (8)

uses a built-in query generator (9) in order to
w@e@mduemom request for data to the persi st encePCHYS2006/040999

(14) in an executable query format |anguage such as

SQL. Persistence Layer (14) is a set of classes which
howée paridaterive Drikés statastiepwielhi PHely chdnt honfigteation sedfings are

dat abase 208. [0049] As shown in Fig. 2, the page
preferablyeisepe@xigutdle.of the dynamic grid subsystem 202b

communi cates wth the page nmanager conponent 204a of
[0044: appl i ¢he iapplication @02 Aiilden agruwhabvertad masiyless & giidttased

be di splayed. The grid tenplate 206 defines the data
corpponeard 202atwt (dthedtms end abdranterface eantainer fir dse grid, a Model-

(colums), grouping, aggregation and other functions,
Vidw-6bdtrofles i(ANVIC) franeemerio 202y forl ceptralyng thegrricpanda cliditeide

queries that are generated define what data are to be
noffficatibrafrecte(voyoR)2 cafer ahdling slatahepdatarhetificationsoViehd YT

are needed fromthe correspondi ng dataset (range). The
framengek 2@ Minelligesbldynaiyragridcsdntrgl @pnimhig makibeats grid

run-time and allows for the pre-fetching of additional

funcouvaligUdrsd shay beeaebl b dommdrtially a@iaBle odntrel saech HSt S
the client nmenory footprint depending on the anmount of

COMPONENTGNE #RER ORID Béhtl. iTeRtdydibAfs glid&loldnE) @efbdms the
generator dynami cally executes a query agai nst

corﬂﬁill@b%@inaﬂacgﬁaz&%U[mérbrfd"lﬁefe@ém RbSs 4RERaEOLT A8 and

active grid grid conponent 202a di splays the

padiRStd 8 cBhtréIfRRy query. [0051] Additional data may be
prel oaded so that it may be accessed to update the

[ogdsp P! ay V‘"T*ﬁ? ﬁ?né‘rﬁ griEsdnBtoeg () i§ F&!oﬂ@&@&?ﬂéa@@iﬁ?ﬁ@late

as scrolls ough data in the gri Prefera
08B BPLFDR RSN T SRR MU B sy Qi e
oo BRSSO 0 MBI bl edod yees e
oy AR E AR 04 S e
ORGS0 BB T 2 LSRRl e Sb R
oG o1 14 £ B AL b0k Bk PR SR, 0202
application 202 and is configured to provide interoperability across the application
components. The front controller (4) dynamically binds application requests to server
side services. The front controller (4) loads the application template 206a in order to
dynamically bind the particular service to its location at run time.
[0047] Page manager proxy (5) represents a regular C# class, which
communicates with the page manager remote component (8) API of the page

manager 204a of the application server 204, and acts as a proxy for the page

manager remote component (8). This proxy is responsible for transferring a client

13



exanple, if data fetch size has been set to 60 rows,
this includes the rows of data on the | owest
waowregavd on | evel (plain rows) plus all aggrep@r/es2006/040999
rows. Thus, the real anmount of data fetched fromthe
data source may be equal or less than the fetch size
regyeebioSd anPEeRIipAe remote ersvier Wrepaheaieatenmic' mefworke(efg. yHTTP
The set of data that gets displayed is called the
channies(IB)). range" of the client, and the total data
prefetched by the client is called the "actual" range.
[00M8E vi suallhe appkcatian sbeved P04 inchides farpagetrhandgee mealule 2044, a
range" that was fetched based on the generated query.
sefve038¢ natificatiac fraadewoninge4b, iamd aordrsigienadlayet DRMYR0ttePage
grid tenmplate 206b and is the set of data, which
mapagemntodillé Y0daimdielesi sspdrdeemanader uémbiavgéomgpdnent ¢3) diuetr y
data. If the actual range is defined to be equal to
implemenissusthtatensgamddnent, alhichtgrevided datbatadiagiwiitiognAPhéor the
server becones visible in the grid. If any aggregated
dymaicigsid CTid pagemhanbfer reyrtecordoaseni(8) Uset albuilbim query
i ndi vidual rows that conpose this aggregate. The grid
gefirafr 89)In apiHred pERick @WBqlidst Poraiat 1R thBeftendd lagée(14) in
vi sual effect. Thus, coll apsed aggregated rows do not

an @RBSHARe BUSROTBFrhaNahg RRNLEh @ BAL. | PérsRfericBa aykt €AY is a set
side. Additional queries can be generated and executed

of El¥ERBIVAAEH NefMRBIORKAIKESSErDERMNA with uABSI\ESREStabase 208.
row. [ 0054] User-initiated configuration changes can

[oggequi r e npadishb&Atin g@;. Dokl gl YRaHEGEr BHKY Y5) dTadlhe BESIHhiEYrid

in"the current grid content. For exanple, ‘aggregation

sub&¥Rh?203h Edrfiridfichfbciih B TRBINAERR EGHbohaME 2084 e RN

renoved requiring a or up gte at a.
oofloastel 4 e 698k qeal ancclanars ey Hiiee
T AT e
o PSR o T T B DRI BB B ey
e R e R BRI Sl
oD ST Ot Rl 805 e TR 57 oBRb g goose
(ra\éés)\gﬁe %%%%H%%r %l{#[}%maw %\c’)\ﬂﬁg%rgblg %?Fl}r{-t?nqg a‘?ﬁ % 0\?/5’ for
the pre-fetching of additional rows outside the current visual range, which adjusts the
client memory footprint depending on the amount of memory available on the client
side.

[0050] The query generator dynamically executes a query against database

208 based upon the template 206b for the active grid. The grid component 202a

displays the results of the query.
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operations cause the visible range of data to nove.
Data outside the visible range but in the actual range
we2an7oe7orimedi at el y di spl ayed by the grid funce¢DnsS2006/040999
wi t hout accessing the database. However, when GU
operations require display of data outside the actual
[0064hge, a Additignal dgteevay be praldadedstt thatkip mayd= adeessed to
actual range with a new data set based on the request.
updatd 8¢ digslay vban ai useFpgrfords displaypperabidng sreheas sarals through
query set 300 that is the entire target data set for
datalirethgrgridl, Rvkefamalsg,rtbé lamoyintUsf data phetoagiadcbraiospll dgedaytond
the topnost row of the actual range, the Previous Page
sul@htiply exaeddiie datoant ® wedisplayddie/NBan aastoliFagepesdibringquest
dynam ¢ query execution. Likew se, Scrolling DOAN
datbeyatnsindt@eloadéd, thevdpharhieeyridcionibligr dBgecognired wiscleqtiést and
Next Page 306 portion of data and set that to the
corfmunigatesRamehd @age MiHadbr Ttun afche abplicarge sefveda0atd garform
aclient gridis preferably set to be larger than the
a th@rhﬂ@'l@adn@%@@erahd&h ' 1dad thend @ a6t sfatievas daie Thisduiddon is
di splay, the position of the first rowin the result

shWtf afigésdrBed BeRW Wittt FeferEhge aﬂtxgaé. range can be
expressed as anunber of rows e direction of

ol I'i ng n
0082 ac SRR NEp S BBTSId s o

exdAEPF Batalibteh %%%a%'@en%‘%t W\A&r ﬂmﬂn’c%%s %é buiRast dath on

rows as the actual range size and no coll apsed rows to

the%\%ét ﬁg%éﬁ%tl@lﬁ)?erva i r%@ésé AR Qfé:)é‘ggéﬁaqu ﬁ&q/g.@ﬂugv‘ﬁﬁe real

Iron - art i'tion

amggmt o?’%’é&{ e'tcfp%g ﬁ)ﬁﬂl‘?ﬂ%adé?a g@ﬁ?&éﬁﬁaﬂ% %ﬂl%r [R¥%n rPthé%tch size

row coun nge mtop to Pot tom
oo RS i oswﬁéz@%ﬁgaat%gs%x:f*h@gagg'd%%sﬁat Rl
o SO TS el A S5 Bl e o

the\éllgHta}!s cafedRe “actual’ range. The visual range can be different from the

“actual range” that was fetched based on the generated query.

[0053] The “actual range” is configurable through the grid template 206b
and is the set of data, which potentially can be visible without having to re-query
data. If the actual range is defined to be equal to the visual range, then all the data
fetched from the server becomes visible in the grid. If any aggregated row is
collapsed, the system does not fetch the individual rows that compose this
aggregate. The grid displays aggregated rows to provide the appropriate visual
effect. Thus, collapsed aggregated rows do not consume proportional memory
footprint on the client side. Additional queries can be generated and executed

dynamically when the user expands an aggregate row.
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0o Move the rest of Visual Range to top of the grid

area. o Add new Actual Range to the bottom of Visual
wRawge47900 Cut of f rows DOMN after Actual RangePGI/E£200€040999

Vi sual Range starts fromfirst row of Actual Range.

Read previous page - Start position = 1D of first row
[0064] Vi sual USemigiiatedatonfigurRiornyehangse casceqlilel mgdification to the
Operate with two Actual Range (old and new). o Cut off

dyrahiic noevy tEXMBsfiltsimttie cwtentigsid lsbetenb\Wor exampleabgdragatinn
o Move the rest of the Visual Range to the bottom of
levélber Geldd iratheadisay’aidamewlidAs addedRang@oted tdiringadalitional or
Vi sual Range in reverse order. o Cut off rows UP after

upditédiahta RaKiigen suicheused-invisted bomtngstiohi ohiaAgessocuur) tAs idynamic
of Actual Range. Scroll down in Visual Range. o If

grid b@t@lles(3) abmmunichtdsnith RrNgRchebmiyep D0 &stiyrimically update
Vi sual Range than nove Vi sual Range down. o If bottom

theQfuelM] BeBtoTfRINIRe data GRiHRA HYehe\id A6l wetesRang guery eadits.
next page (see above). Scroll up in Visual Range. o If

[0oobBEr e is tRd éa%lﬂg ﬁ%cﬁahlsﬁaiﬂﬁﬁplai@@&%y%a)f dffeXanpRMpyith

Vi sual Range then nove Visual Range up.” o If top of

reffefcdo FgNgeTh é%u@@rﬁt"ﬂﬁg@@@‘?@ r@@éM@lthé:\’Q&QQI ran%’;@@\ddata
previ ous page (see above). Co | apse. o Add coll apse

fet%ﬁaroh?tr%r?éial%ge' RIS §€ﬁ\}e‘Rn|n rRerRSNPYRe @istbld %e of

from Actual Range bel ow col | apsed node. o Load data as
dath 38P% FOL ARSI QW Rt doShlt @ hhd RUAR®A by the grid viewer
configuration. Well known GUI functions such as Scroll UP and Scroll DOWN
operations cause the visible range of data to move. Data outside the visible range
but in the actual range can be immediately displayed by the grid function without
accessing the database. However, when GUI operations require display of data
outside the actual range, a query request is made that replaces the actual range with
a new data set based on the request.
[0056] As shown in Fig. 3, in terms of the entire query set 300 that is the
entire target data set for the grid, when scrolling UP on the grid display beyond the
topmost row of the actual range, the Previous Page 304 portion of data is set to the
Current Page 302 by dynamic query execution. Likewise, Scrolling DOWN beyond
the last row of the actual range will fetch the Next Page 306 portion of data and set
that to the Current Page 306.
[0057] The actual range of data for a client grid is preferably set to be larger
than the visible range. In order to load data to the grid for display, the position of the

first row in the result set must be identified. The actual range can be expressed as a
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0o Add new data to the bottom of Actual Range. It could
requi re col |l apsed node sinulation. The result set has
w@aps/o¥deer e col | apsed data i s supposed to be bRCHUSH®06/040999
Page Manager excludes invisible (collapsed) rows.o Cut
off all rows bel ow Actual Range size. Expand. o
nurikeereef éowsghadiractite efsceollingdroyniug) end thepsdapsdd rovt dajinitions
o Rermove all rows from Actual Range bel ow expanded
(aggegtions)Libappliabke. as fr om expanded row bel ow
(scrolling down). o Add new data to the bottom of
[00B8) ual Rafgie, fa Rampid, fthatdse thasarbekemplAat ciieht dgrichiges 50
size. [0059] In the sinple exanple of a large record
rowsets thi ackiaéertyerstxeoartt nschllrpeed owsutoistare Grichbesratiorfs may be
the record set has 10,000 records, assune that the
probésset asdolidves nunmber 1 and the | ast record has nunber
10,000. In order to fetch the first page of 50 rows,
t he pagi ng system woul d generate a query such as:
SELF€AIiZBE0n 205 thrt reas, AcHRM RaAge WHORE cRMMoE: doWn.
ORDER, BRneWeR dil }Ovbghen a user scrolls down beyond
row Wt @&W@bué&AE@a|ﬁ¥§{ m shoul d fetch a second

pﬁge 8t ddi erﬁthB t§85tto ﬁ%ugqaféad’at@e done by a guery
%o i e%%n_ b st |t| éﬁ%?gel ﬁ\g\%gﬁﬁgg 'é Ectua

t : ,
hene: fgﬁﬁ, Aétﬂéﬂrﬁa%g@ﬂ;%gﬁﬁ%mq;we
system f Nl %A]/Orf
duer Vs, A%*;% ”gici’él s
up ab v RO 35 %‘9 ,} shoul d
(il ok &SE ggsﬁﬁe@%' it ééﬁ(ﬂ% fdes acual
101Range 0, Scrolling

Operate with two Actual Range (old and new).
Cut off all rows DOWN from first visible row in Visual Range.
Move the rest of the Visual Range to the bottom of the grid area.
Add new Actual Range to the top of Visual Range in reverse order.
Cut off rows UP after Actual Range size.

o Visual Range finishes on last row of Actual Range.
e Scroll down in Visual Range.

o Ifthere is data in Actual Range below of last row in Visual Range than

move Visual Range down.

o If bottom of Visual Range “is going below” Actual Range — read next

page (see above).
e Scroll up in Visual Range.

o Ifthere is data in Actual Range above of first row in Visual Range then

move Visual Range up.

o If top of Visual Range “is going above” Actual Range — read previous

page (see above).
e Collapse.

o Add collapse data to grid collapse collection.

o Remove all rows from Actual Range below collapsed node.

o Load data as from collapsed row below (scrolling down).

o Add new data to the bottom of Actual Range. It could require collapsed
node simulation. The result set has gaps where collapsed data is
supposed to be because Page Manager excludes invisible (collapsed)
rOwWs.

O 0O O 0O
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ORDER BY Rowl D DESC [ 0062] Sone Rel ational Database
Systens (such as Mcrosoft SQ Server 2000) do not
w@e@viogmouni que nunbers for generic queries. TPCEUS2006/040999
uni que nunbers nust be provided "on the fly" using
SQ.. Moreover, such nunbering is needed to integrate
two aediGutefzal owsthelay AciyglRerzge size. (gr oupi ng) and
QorExpegd[ 0063] Al the queries in the above exanpl es
show hovRemosetgrmndpicaerdatiatramfgridrootiapse cliectian. but
t hey do Reshovd dlustwsatten Aehdl Ragg®belagon@aatiedindgs.a. | n
“nost  bnvesttaE asifralysipandgpidve bélb@scrofiggtegal.es can
be ar bi tAdaryew dath tbhihks bottdre obggiueRamgE data can not
be si aplGutmffealicoms wWeknlv AbianRanyedired i n the data
source. The system nust extract the necessary
information froma grid configuration tenplate and

[005Oher at e I Bpadhple dxafiie bftalargsaRcidosBiadetd8ach record is
aggregate data "on the fly." For exanple, the GROUP BY

keyddaisEniGEnebes Fdhé Record Satlhak e 0amOr ee&ds dadghdh that the first
(values, rows). Also, the WTH ROLLUP cl ause can be

roWB&Sntraber PEHHE e 1851 1eBofdaWS- nuntieB4b,000. Fﬁ‘@rd@ﬁﬁﬁfe%%@f rst
the data set is supposed to have two | evels

pa%é;@ff&gmsthe padifd systBlwduy ffepatBla G sé&q _econd i's

curity Code, the defined hierarchy has two [evels,
and in order to produce the aggregated data the query

wi | | Qasem%w%bec#dcbm&datbeesg&ééﬁwme ﬁ%%ﬁg d&SO"E

fi el dspHEhEN B Rl poUr ce> P BY Account
Security Code WTH ROLLUP [0065] If the data set

[OdGijl udes @y dé’héé?%c%llyalomrs%go. oA tb n@ﬂ%&ﬁ‘%@%%ﬁmm

correspondi ng port I ons

shogRERA 3 Seeond KBl e déééqtbéﬁ'yc $8B.0g dopginy ey seh =
a hierarchy such as: Accounti o Securityl o Security2

ACCOWM 0T TOP 50 * FROM <data source> WHERE RowiD > 50
ORDER BY RowlID

[0061] Being on page 2 with actual range of rows from 51 to 100, the user
can then scroll down beyond row with number 100, and the system fetches third
page of data using the same query. For example, if the grid has actual range or
rows from 101 to 150 (third page) and the user scrolls up above of row with number
101 the system should fetch second page. This could be done by a query such as:

SELECT TOP 50 * FROM <data source> WHERE RowlID < 101

ORDER BY RowlID DESC

[0062] Some Relational Database Systems (such as Microsoft SQL Server
2000) do not provide unique numbers for generic queries. Thus, unique numbers
must be provided “on the fly” using SQL. Moreover, such numbering is needed to
integrate two additional factors: Aggregation (grouping) and Sorting.
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0 Security3 [0066] Using GROUP BY WTH ROLLUP
generates both | evels (account and security). Using
W koog/oegepr oach it is possible to generate a hi BCHUS1996/040999
for any aggregati on level .[0067] In the case that
every aggregation row can al so be supplied with unique
[0083 D t hat\l Esunueries igdheeatnvedxamptaseshiomyhow to salecimiain data
ortant that the aggregation Row | Ds be sequentially
from(r;%’f%évurﬁﬁ,t bt tesypee nottitustrateehauling ef &ggreyaied date. dn dwst -
to use data in the grid the final record set should
inveagipweat analysie B pleationd\aggeyaiesocaBdmuarbttsdry, ahddbus tthe
Securityl, <primary | D> <sone values> Account"! ,
ag@egatiart gdta carpot basiyndDpre-ctaapmed ahd esintainSd tnthet dala

Accounti , Security2, <primary |ID> <sone val ues>
soukce.Olhet systenSetust Bxtyat tepneesary liddermatiomnfeori al greissonfiguration
Accounti , Security2, <primary |ID> <sone val ues>

tenfiatesmd Y eneBte ardpeyidl qderg tinicdn pRRitice tthey 3ggrepatentity “on the
| D>, <some values> Account2, Security3, <primary |D>,

fly. tf@nexambluem GROGMH BYurausbicad beaxel td Balthiate Qgg?égét@mdata
may be represented by plain records from data source.

(valdes! Ravs)) €886, tths 9V TREROS EOPeMUsalcah WahiRes th Qfocﬁx\éé F3llup rows.
row, the query schenme proposed above can be used

[008dfli Ng sofEthBRwEOWher: theeidid §4ta8 SippRBAYE hld twd @%é'llstof
in the follow ng: Accounti 100000 o Securityl 1010
age§AEe Lifirst 1SRG W Aédunt CoBE bAREYcdrdMs ST ey ?r%>def|ned
hierarchy has two levels, and in order to produce the aggregated data the query will
be constructed like the following:
SELECT <some fields> FROM <data source>
GROUP BY Account Code, Security Code WITH ROLLUP
[0065] If the data set includes portfolios with names Account1 and
Account2, and corresponding portfolio positions like Account1:Security1,
Account1:Security2 and Account2:Security3 then the query above could generate a
hierarchy such as:
e Account1
o Security1
o Security2
e Account2
o Security3
[0066] Using GROUP BY WITH ROLLUP generates both levels (account

and security). Using this approach it is possible to generate a hierarchy for any

aggregation level.
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101010 Account™"! , Securityl , <primary |ID> <sone
val ues> 101020 o Security2 102000 Account"! |,
wE2e@anivyR, <primary | D> <sone val ues> 102030PCT/US2006/040999
Accounti , Security2, <primary | D> <sone val ues>
102040 Accounti , Security2, <primary |D> <sone
[006Z] ues> 10PECase Hinlevery2uQeatoSeawmcan pBolE3applied with
Account 2, Security3, <primary |D> <some val ues>
unigog RewID Ataiconidhe Srenatet w8, the:fly i insropnidaimpagentethat the
val ues> 203070[ 0069] As can be seen, the row codes
agqregalidd) Rbees e gaguentially oomiest withnmdspect teedata sbhete Réw [Ds.
the followi ng query is used: SELECT TOP 50 FROM <dat a
In ardar erse\WHERE tRewriD the 208 0ecRDER! SY6uRDsbER220@s follusvsar e
retur meddazbuetr! row with I D = 2030. [0070] The desired
result shown Sabontg¢1can al so be produced by combi ni ng
two different guent&suntilBchiity$l<gHhedry IDS <805 Palaés>
data from data sopesfint RBéclg1 SQHPREHy YUST Yooned Y&I08s>
aggr egat edo d&eguiftge ouped by). The UNI ON SQL oper at or
can be used to JdynadBus®d |9eciBlyge<grites9 |DWO<JoRSN &i8es>
The fol | owi ng qUenYdIREDSecOIifh N<Risard 995 eernesly slats
usi ng the exanpl eac&HehEf e-l:,@ﬁy?,@ﬂrﬁ%r'%@; s Milues>
e Account2
o Security3
»  Account2, Security3, <primary ID>, <some values>
» Account2, Security3, <primary ID>, <some values>

[0068] The third level in this hierarchy may be represented by plain records
from data source. If the result set has sequential numbers for every row, the query
scheme proposed above can be used. Adding some RowIDs to the hierarchy above

will result in the following:

e Accountl 100000
o Security1 101000
» Account1, Security1, <primary ID>, <some values>
101010
» Account1, Security1, <primary ID>, <some values>
101020
o Security2 102000
= Account1, Security2, <primary ID>, <some values>
102030
» Account1, Security2, <primary ID>, <some values>
102040
= Account1, Security2, <primary ID>, <some values>
102050
e Account2 20000
o Security3 203000
» Account2, Security3, <primary ID>, <some values>
203060
= Account2, Security3, <primary ID> <some values>
203070

20



( SELECT Rowl D, <sone fields> FROM <data source> UNI ON

SELECT Rowl D, <sone fields> FROM <dat a source> GROUP
w@aY0a0emomt Code, Security Code W TH ROLLUP ) PASI/BSIIREIE0999

ORDER BY 1 [0071] Note that the TOP attribute can be

applied to nmerge the query result. Note that the Rowl D
[0068] urm i sAacen betseenyvibd réw codehdRavd D haveisegienttaleorder, and it

Rowl Ds are generated as part of the query through
medin$ fret &ribe &lligwitigt quesy fsarsedvery fiel d. For the query

that returns plain data, the Rowl D was generat ed by

usi SigLEGE TIOR 50 WRQM abgarsoure> IERRERROID 2 3030

i STARDERCBY RdvddXie, OxO)) + CONVERT( bi nary,

i snull (SecurityCode, OxO)) + CONVERT(binary, -1) For

t hecGsmeante qetermed dfter kds witanb =g208e; at ed by t he

follow ng function: CONVERT(bi nary,
[0078hul | ( AcThelakSinsteres (K ShowrrabsMMERTalsd bapyoduced by combining

i snull (SecurityCode, OxO)) + CONVERT(binary, CASE WHEN
twd ARG IR N A0 TRE @ﬁsﬂghew retufidENaibtd bl fromEddRa oGS FatHiEd

GROUPI NG SecurityCode) = 0 THEN 1 ELSE 0 END) [0072]

sedPEQUehNEtiras alg @@’@f&ﬂ da‘emgr@upéd]@y)pmé@MONrB/@nbb@mor%an
key feature of the thin client gridis that it is

be G38RR] &riainiSHRNAEGE MR TBS HifsAT Ne ﬂﬁlb@m%e(ﬁueﬁ‘y‘ thedfdolain
di spl ay configurations including "on the fTly changes”

an(ﬁ)ggé@gaﬂé@qa{a hﬁnélﬂ‘?e PlH§HOt invention, the properties
of "a dynamc grid are determ ned through two el enments:

SELECT TOP 50 [SOURCE].* FROM
SELECT RowlID, <some fields> FROM <data source>
UNION
SELECT RowlD, <some fields> FROM <data source>
GROUP BY Account Code, Security Code WITH ROLLUP
) AS SOURCE
ORDER BY 1
[0071] Note that the TOP attribute can be applied to merge the query result.
Note that the RowlID column is not retrieved from the data source. The RowlDs are
generated as part of the query through different algorithms for every field. For the
query that returns plain data, the RowlID was generated by using the following

algorithm:

CONVERT (binary, isnull(AccountCode, 0x0)) +
CONVERT(binary, isnull(SecurityCode, 0x0Q)) +
CONVERT(binary, -1)

For the second query the IDs were generated by the following function:
CONVERT(binary, isnull{AccountCode, 0x0)) +
CONVERT((binary, isnull(SecurityCode, 0x0)) +

CONVERT(binary,
CASE WHEN GROUPING(AccountCode) = 0 THEN 1
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Data Source and Gid Tenplate. The Data Source
determ nes the contents of the SELECT query (the FROM
w@b@asepno Val i d data sources include any dat abBGEUS2006/040999
tabl e, database view or user defined function which
returns a record set. Al data source types nust be
capabl e BSE@EMNN+Ng (generating) a unique row I D of
type Bl IIXSE HVHIEN &3 ROH PINGE colety Cofl€)0F B]THIE 1f ol | owi ng
s an eXxBH @ EdiD)a dat abase vi ew which joins two
tabl es and generates unique row | D. SELECT
CONVERT( bi nary(15), b. TaxLotl D) AS UKey,
[00Z2Ac count Recteding .t&hnehiaaimert of e mbséht invention, a key feature
b. SecurityCode, b.Quantity FROM Account a I NNER JO N
of thaxtiotlidnt GNdas fet duntdpiee of supportiay anhGeierahyOdhtd kel and grid
this exanple, TaxLotID is the primary key of the

displag eohfigurgtiondXheltdihg@bdrethed@hbhigéss bynhéUseradn @ssprebest
record set. [0075] The Gid Tenplate 206b preferably

invérmtnugeSpropérties of aRidnatve dridl ¢ @I)aterh%fﬁe@lhh FRIGRMRD eRndrite

data source and defines initial columm order, readable

Daa e Bﬁ@@fdsrerﬁ@!aﬂémvw R .Soufdd dAbmSinEs trfég:o%%ts”?laﬁ/the
extra oper at1 ons he syst em has to execute on the y

SELE@? CFIEWJ@}H@BRW cfRgss)evaid @ﬁa%@h&‘ébﬁﬂdlmanﬂ @Qz@se tre]11ble

e syntax of the terrpl ate can be as fol’l ows:

dat‘él@%sré HEwW o}uger ?"éf%%g'ftﬁ\%h oHWhid re lﬁns ? %é’o\lﬂ Q8. All data source

<t abl e Vi ew user I ne uncti on>"

typeé: hitlspse ca c%%}kﬁég %%lqgi??ﬁé%gﬁﬁ%lﬁﬁb R i 510&{)@ Eﬁ\IARY and

pe="<varc functi on="<count
columﬁ\ﬁ%n{a @KQ@/. mn | max>" group="<on>"
[0073] The following is an example of a database view which joins two

tables and generates unique row [D:

SELECT
CONVERT(binary(15), b.TaxLotlD) AS UKey,
a.AccountCode, a.ShortName,
b.TaxLotlD, b.SecurityCode, b.Quantity
FROM Account a
INNER JOIN TaxLot b ON a.AccountCode = b.AccountCode
[0074] In this example, TaxLotID is the primary key of the underlying TaxLot
table, and it is unique across this record set.
[0075] The Grid Template 206b preferably includes well formed XML file(s),
which references the data source and defines initial column order, readable column
headers, column width, initial sorting and any extra operations the system has to

execute on the fly like grouping and aggregation calculations.

[0076] Example syntax of the template can be as follows:
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header =" <col utm header>" wi dth="<width in pixel s>"
t1 b="<obj ect nane>" fl d="<object property>" readq
wokopz/0sfoad se | true>" visible="<fal se | true>"PCT/US2006/040999
sort="<false | true>" /> </Fields> </ GidView Wiere:
The GidView el ement defines the reference to data
sour ol vegior="1.0" gbtedingFietf-8/ 72w nane or function
naneGrigviewtaisliee!dakde ¢ miemt | :dedrideisedhmctai>tibm in t he
Dynani ¢ <Gi¢lds>nane - reference to the field in data
sour ce. type <Fiatdhama=txbhnirypene it datarsobeeahy
recogni zed dat ababpetiqvarchiitihiat | fivatq ..ag'gr egat i on
function. Any onefunttién=Vecagdi agnf $uom | friiminags's:
count, avg, sum graupatbnyix. This attri bute can be
enpty or om tted. hgadeup'<cognoumangrs'l ag. Thi s
attribute can be weidihy'<eidtiom pikelg" header - string
col utm header. Wi tih+'<objebt ridned>"dlal-UBbjeut BEdperty>pi xel s.
tlb - table nane whidOniypadisdesruehe value for this
colum (required oBibe=Femiseditiuabt e colum). fid -
field name which péeviess tthesval ue for this colum
(required only for editable colum). readonly -
editabl e/fikrg> |f this attribute is true, enpty or
om &ieidvidie columm is read only visible - visibility
flag.
Where:
The GridView element defines the reference to data source.
table — table name, view name or function name.
Every Field element defines one column in the Dynamic Grid.
name - reference to the field in data source.
type — column data type. It can be any recognized database type.
function — aggregation function. Any one of five aggregation functions:
count, avg, sum, min and max. This attribute can be empty or omitted.
group — grouping flag. This attribute can be empty or omitted.
header - string column header.
width — initial column width in pixels.
tib — table name which provides the value for this column (required
only for editable column).
fld — field name which provides the value for this column (required only
for editable column).
readOnly — editable flag. If this attribute is true, empty or omitted the
column is read only.
visible — visibility flag.
sort — default sort flag (only one column may have this flag true).

[0077] If a database view is provided, for example, with the name
AccountMonitor, defined by the SQL statements above, then an appropriate Grid
Template may have following form:
<?xml version="1.0" encoding="utf-8"?>
<GridView table="AccountMonitor">
<Fields>

<Field name="AccountCode"
type="varchar" function=""
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sort - default sort flag (only one colum may have

this flag true). [0077] If a database viewis
w@e@viogmo) for exanple, with the name Account MCI/US2006/040999

defined by the SQUL statenents above, then an

appropriate Gid Tenplate may have follow ng form

<?xm ver si on="1. grouprndihageerat AccBuntt visthlewtaleal

t abl e=" Account Monilk®Atcour] fi=dAccotRt@dde" ame-

" Account Code'<Fiejpparheaflexhot!D'f unct i on- " gr oup="on"

header =" Account " WipsFlitefunclied='edurtt! b="Account "

f | d=""Account Code" groxp=Fiheladenrihad oT X LwadibIB~"ttuyeghe="i nt "

function="count" tdlipxdt" fibdAdexl=BtéixXLot | D

vi si b! e="t r ueFidd bathdaidsaulityClode™ TaxLot | D' /> <Fiel d

name=" Secur i t yCodypet'wpeshav'dundtmn="f unct i on=""

group="" header =" Geupri"theatl€="Séecrly K*"Vigible="true"

t1 b="TaxLot" fl| d=HliseTuaxlidtylBd8ecurityGode!/d

name=" Quant i k¥ield yapas=fdwmtity"f uncti on="" group=""

header =" QTY" vi si yhe="floatiglindtibh="TaxLot "

fld="Quantity"/> gfobpel"dpadsi=@raviienwrd e8] The Gid

Tenpl ate 206b pr efierabkiotdfscQubssty oW to show dat a

and what</gialges! ati ons have to be done.

</GridView>
[0078] The Grid Template 206b preferably describes how to show data and
what calculations have to be done.
[0079] There is also preferably a Grids section in the Application Template
206a where one would has to add a new reference to activate the grid component.
Assume that the template above as file AccountMonitor.xml in the application
repository:

<Grids>

<Grid name="AccountMonitorGrid." Then AcountMonitorGrid should

be associated with AccountMonitor .xml in application template (16) as:
"xml="AccountMonitor.xml"/>

</Grids>
Then the method Initialize in the grid component controller will load the template as

follows:
ViewUrl = FrontController.GetGridUrl( "AccountMonitorGrid" );

[0080] Most investment analysis applications must be deployed in a shared
database multi-user environment. In such an environment, different users could be

writing and reading from the same database, often modifying and analyzing
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[0079] There is also preferably a Gids section in the
Application Tenpl ate 206a where one would has to add a
wmew70€fer ence to activate the grid conponent . PEEES2U86/040999
that the tenpl ate above as file AccountMonitor.xm in

the application repository: <Gids> <Gid

oveilappingAtata aels MShich dr@ irtlatesiinen camedrunva viatiety @f ifidnt-end
shoul d be associated with AccountMnitor .xm in

toolgp ghiosdarito prasenys thedntedmdty ofithe analysis provided by the client
"xm =" Account Monitor.xm "/> </ Gids> Then the net hod

intdrfaceiapblicaionnthetsysigni chusoipalnie o whentchahdeartowhd Lindierdthg
the tenplate as follows: Viewrl| =

datBroontiQont affddt ercliGetiGerfdts hplicAtaoamd Mfy thert Gaitidlla) client
[ 0080] Mpst investnent anal ysis applications nust be

inteltaek @pplicationdf siearetsy adtdipdzteetonthéit UndsrBingedeth sef MeBtpresent
In such an environnment, different users could be

invaaitidni rngingenes thedelie§aty fof e édreerga iferedptimbasea nefifidfion
nodi fyi ng and anal yzi ngover| appi ng data sets. Such

sutgt@ntpdates may conme froma variety of front-end
tools. In order to preserve the integrity of the

[008npl ySi s PROVbERALIOY stk sten %Blfudbé‘b%ref @ﬁ@o;@cﬁ@'ah@%‘idd?ﬁhms
the system nust be able to when changes to

thaﬂﬁlﬂﬁfsl é‘mﬁgntdéﬁr%r&%l{ff nbhﬁ’éatl@ﬁ et wﬁer?hhc?éﬂylrigrﬁa% fRS&ts a

application and notify that particular client

cI|e'nf‘ﬁq‘€érfa%%earﬂgﬂbb§gaattésoﬁeﬂoﬁﬁ@mﬁ%aﬁ’%‘%e RS rhoed hei r

underlying data set. The present 1nventlon nalntains

[0053.’? i nt egRbFe)‘e e Sl%/ Et%é]‘réﬁ%?cgg ﬂh#h%@%'gtbﬁw#g%e ‘éir@ctﬂre and

i fication su i cat

opéfﬁ{?&yéﬁtﬁ@[\]dﬁﬁ%{gﬁ% 1St of objects and al gorlthms

at allows efficient generation of notification data

[oo\é’ﬁgn U”deﬁh %Ef&@hﬁégggéﬂ%&&?ﬁt% §Hpm'b@F 6 %oﬁrt?peon%ﬂ%

pagat es ion he ¢
ol Fﬁﬁewa&%‘%%@ o AR o Bl A
COﬂ’H%Hi\;I Y, a%én%gl t%’r?stp%rrrt] subscription and notification messaging.
Notification Component (6) connects the application to the notification system.
Notification Component Proxy (7) implements Notification interface and transfers
client’s calls to remote object.
[0084] Notification Remote Component (10) establishes connection point of
the notification system with clients, on server side. This object may be available, for
example, through .NET REMOTING. Notification Connector (11) implements and
exposes main notification interface. Publisher (12) regular class provides
asynchronous publishing cycle.
[0085] Notification Model 206¢ includes the Subscriptions and Database

notifications snapshot at the time the Publisher was created. It is a set of objects and
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[0083] The Notification System consists of a nunber of

conponents: Notification Franework (202c and 204b)
waledorne®om set of conponents for client connecPCWUS2006/040999

channel transport, subscription and notification

nmessagi ng. Notification Conponent (6) connects the
algappriscthai alowsceffitientrgenifstiontof notifeptore dataNoidi dropaddtemit to the

Component Proxy (7) inplenents Notification interface
sulaedbensamiftifcationl Med!' 206¢ atdfsrably doenmises ahjXadl file[Vi& Hiefines

Notification Renote Conponent (10) establishes
interoatatensibetween Gtid ahdtdatabaet tdblent i on system wi th

clients, on server side. This object may be avail abl e,
[00B6] exanpDetababe publishingEheiaviidhh (ot sNowhY issat blodatabase

Connector ( 11) inplenents and exposes main

tabfest triggert aranstorddegrbeeduretantes keNofiflcdliof Sguted!. ThisASS
provi des asynchronous publishing cycle. [0085]

mebbdni§eibve buldrtedf RifsasetohipdaentsNe bSuHE P hbaIZatNd
Dat abase notifications snapshot at the tinme the
chdfigeki sher was created. It is a set of objects
andal gorithms that allows efficient generation of
[0089] i i cat DakLASE Taelcdt PRGHNAEVd hotiiRalidi through a database
subscribers. Notification Mdel 206c preferably
Tri hieh % RBpdMibIEirbemiMdriRg titehim&s Keloakd 61 Hangas i
etween i dpand dat abascgI abl E()eé I[§,OO 6] Data gge records in
NSPIRLA SRR MRRBLSMAINEbpi SRt S
t abl eg;'e'f1 tri ggers@gnd s?or%gygc\rj@%éﬁ urn%gj ?ag{agc?@‘g to Bssage
tapiotification System This nmechanism allows outside of
at abase conponents to be infornmed about data changes.
87] Datpbass Lelf & b .
[Ookgfi ficat ?-@ér)ls th%s%géﬁ%aabo?%g?rgﬁ%%em rflgﬂéjé]'\}é')r{gefovr\nhq?%h IS
responsible for mrroring the prinary key data of

....... i

3i2ic) e INSMessagel t abl e |08 _havdJnige 1 | owi ng
Adiveat : Whétteas: [00B9] Medsagel D [i0s riessagrewes pigked up
field. by publisher (pending), 1 -
message is waiting for
publish
DbObject Varchar 50 Table name
DbAction Char 1 | —Insert, U — Update, D -
Delete
PrimaryKey | Varchar 2500 Comma separated primary
key (see description)
PublisherID | Char 32 Publisher ID is used by
Publisher instance
Whereas:
[0089] MessagelD is the identity field.
[0090] Active has default a value 1. When the record is created this value

indicates that the message is ready to be published. The Publisher (12) picks up

messages with Active flag equal 1, and updates this flag to 0. This means the
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[0090] Active has default a value 1. Wen the record
is created this value indicates that the nessage is
WO e@dp41900 be publ i shed. The Publisher (12) pi CRGI/US2006/040999
nmessages with Active flag equal 1, and updates this
flag to 0. This nmeans thenessage is pending - in
messagseis peafling ubinisbceshud pBoiishi The Publishee ipespondilde toremove
renmove published primtive notification nessages or
publisbied pamAiveinotifitdtan rhesshges ot festgpe Blctivdfldy CEE $he publish
failed. [0091] DbObject contains database table nane.
prdce®djledbAct i on defi nes what database operation
corresponds to this record. [0093] PrinaryKey contains
[00&dimma s epBb@ibjectpontmnsy/ détayasdattble memezl d Name>, <Fiel d
Type>, <Field Value> [,<Field Nane> <Field Type>,
[0092] el d VaDuazliohGfidks Rubt dfthieideldpgepation cneepbids to this
generated Id which is the Publisher identifier. The
redoedh! | sher i nstance can recognize primtive nessages
that it published. [0095] The Notification Trigger can
[009g] def i nepripfary NeFB AR PELEJdratcdRRinhas kapdatan be
i mpl enented as foll ows: CREATE TRI GGER [ <tabl e
nanme> Notification] ON [<table nanme>] FOR | NSERT,
UPLiBig %ﬁ%ﬁ%l@%@g,%ﬂé%ﬁ%ﬁs for primary key>
[ & ig <i e
trigger ([’l s calrl@anége%’y deildze}f‘yeﬁec%|’oe?%ﬁj gﬁﬁ%&CLARE

t t . . t ¢ 1LF
BB 5 SPARNERTRy DAL Ut AT e KB

_ I's called by Inser
ideHBAL hPPEEIRNLP MRt AR gh R o ARleEmBEIRRs that it published.
[0095] The Notification Trigger can be defined as

INSERT/UPDATE/DELETE type has and can be implemented as follows:

CREATE TRIGGER [<table name>_Notification] ON [<table name>]
FOR INSERT, UPDATE, DELETE
AS
DECLARE
<variables for primary key>

SELECT @action = <define trigger type>

<if the trigger is called by delete operation>
DECLARE Delta_<table name>
CURSOR FOR Select <primary key> FROM deleted

<if the trigger is called by insert or update operation>
DECLARE Delta_<table name>
CURSOR FOR Select <primary key> FROM inserted

OPEN Delta_<table name>
<loop through cursor>
<compose comma separated primary key>
INSERT INTO NSMessage(DbObject, DbAction, PrimaryKey)
values( <table name>, @action, <comma separated primary
key> )
<loop end>
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CURSCR FOR Sel ect <primary key> FROM i nserted OPEN
Del ta_<t abl e nane> <l oop through cursor> <conpose
w@eoimmdi™epar at ed primary key> | NSERT | NTO PCT/US2006/040999
NSMessage( DbChj ect, DbAction, PrimaryKey) val ues(
<tabl e name>, @ction, <comma separated primry key> )
<| 0GbOBRAM3eNlaOREbIBehamext abl e name> DEALLOCATE
Del PBAKLQOAG Erdelte> <fdblO62mEne pur pose of the
Notification Mddel 206c is to generically define the
[0G96] er r el aDinemsirfmskevefdane Nati#datior Malel 266@isdo geneliadlly define
sources. The Notification Mbddel 206c allows one to
thednteaetatibng betveey datdlaisedaisibs psd Hod dataesdardédgd. The Notification
notification elenent. The syntax of the Notification
MobH206cf aliowSiond tdefdaté titoumagnekeondiss xamptad nsfidation
version="1.0" encoding="utf-8" ?> <NotificationSchema
elenraint. fieadynex@Teed Notaiioh iMadd B GreIrdedidition calpebisr ekample:
<NSObj ect nane="<grid data source>"> <DontChbj ect s>
<Dontbj ect ><dat abase t abl e nane></ Donthj ect >
<Doat;bhleetstoriay @b angodindt atfsane></ DomObj ect > .
<DoarphifRefichSche DB RHCh e Sk-PAEKBESS Ferfdd¥BEb] ect >
</ NSObj eq{sOhjects>
<NSObject name="<grid data source>">
<DomObjects>
<DomObject><database
table name></DomOQObject>
<DomObject><database
table name></DomObject>
<DomObject>...</DomObject>
</DomObjects>
</NSObject>
</NSObjects>
</NotificationSchema>

[0097] The NotificationSchema element can define a single attribute of type
integer. It determines what is the period of time (in seconds) the system enforces for
checking primitive database notifications.
[0098] The NSObjects element can define a set of notification objects (Grid)
where every NSObject can define one notification object (Grid). There can be a
nested set of DomObjects for every NSObject, which enumerates collection of
database objects (tables) the grid is related to. Here is example of Notification Model
definition for the example grid:

<?xml version="1.0" encoding="utf-8" 7>

<NotificationSchema notificationCheck="20">

<NSObjects>
<NSObject name="AccountMonitor">

<DomObjects>
<DomObject>Account</DomObject>
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</ NotificationSchema> [ 0097] The Notificati onSchema

el ement can define a single attribute of type integer.
WO poodes®ooni nes what is the period of tinme (in BEDUSSH/040999

the system enforces for checking primtive database

notifications. [0098] The NSObjects el ement can define

a set of notificati on dipreCbecitGakid)t<iilmn@bjecer y

NSOhj ect can def i f®oor@bjactt>fi cati on object (Gid).

There can be<&\3@kjeett set of DonmObjects for every

NSObj ect</N&DbjEetsenuner at es col | ecti on of dat abase

obj eblbtifidatiabbesdmashe grid is related to. Here is

exanpl e of Notification Mdel definition for the

[0098hnpl e gThid:exafmpid defities iaagiiel \Ehic®is [Rzeadnitge Adtduriionior
<NotificationSchema notificati onCheck="20">

datsbisgdoyiewt This gNSWI BE hohfstest chasgayThMam therActount and TaxLot
<Dontbj ect s>

tabfdgonbj ect >Account </ Donbj ect ><Donbj ect >TaxLot </ Dontb
j ect> </ DomObj ect s> </ NSOhj ect > </ NSObj ect s>

[o0t0bPti i caf ananebairnt bPGE PresEnt mvexmIm ke K6fiidafsn
grid which is based on the Account Moni tor database

Co?ﬁ' eMent (B} éargbéQC%ﬁt'Sld%Gndt@lEétfdneﬂqu W@ﬁod WhirAHBsts the
e Account and TaxLot tabl es. I n an

No@ﬁl&té@gh %mpdhfenf ﬂ‘%xﬁ ﬁsﬁ'?é Nbﬁﬁc%"ﬂbh %m&o'ﬂ?n“%;éét' @RlYeON

Conponent e’'a client side notification API

msfa'mét% ttﬁé 'Fﬁdht\(@t I’fr?llé}oa%_t ésh@%tcmptl'hé 'Nb%f)éétf%@&ﬂ?&@%ﬁ% can

I catlon mponent obj ect can

lmd}%@éﬂg{hi ?‘fﬁge BYbdABtisH RBY {r&ﬂ%é BbhBonétt pRirt oP GGt 8Rd also

catiron nponen
provide routing of the incoming notification messages to the final recipient (grid

component).

[00101] Notification Component (6) can also implement a bidirectional client
side multi protocol transport channel. The Notification Component can use a
standard HTTP or TCP channels (IV) in order to connect to the server side party.
[00102] Notification Remote Component (10) can implement a bidirectional
server side multi protocol channel, using standard HTTP or TCP channel protocol.
[00103] Notification Connector (11) can be used by subscribers and
publishers in order to communicate with each other. The Notification Connector (on a
timer basis) instantiates Publisher object (12) to perform publishing cycle. The
Notification Connector is created upon first request to the Notification System, after
the single instance of the Notification Connector exits it is shared by all requests.
Notification Connector loads Notification Model (206¢) using a regular HTTP request

(V).
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i mpl ement client side subscription APl fromthe
conponent point of view, and al so provide routing of
W@ b@7/osmem ng notification nmessages to the fi neCT/US2006/040999
reci pient (grid conponent). [00101] Notification
Conponent (6) can also inplenment a bidirectional
[Oﬁngnt si tletifieation Mads! 626k) may epmptenudraech tHroughhan XML file,
Notification Conponent can use a standard HTTP or TCP
whishaiefiees interglationsbipd detweencdatialeadte thbles lgeriraitive ebjesisiland
party. [00102] Notificati on Renote Conponent (10) can
gridenfblueimess objebisili Thedt otdicaliorsMouelrallswd gormiyinamiqeiigtdefinihg
channel , using standard HTTP or TCP channel protocol.
‘nofifddil® 3bjaxtd infthe alomain Godelect or (11) can be used by
subscri bers and publishers in order to conmunicate
[00406} eachPablietrer (TR)¢s Netdbidot ahiobricfarnmess watificativracycle using
timer basis) instantiates Publisher object (12) to
Nofiftgation BnppshatghsNThe YPebkshef bendvatesimesiaiges whomae ls9stem
is created upon first request to the Notification
hasSysitcetad siidelast tirBe Pubher wagtcanwceﬁp@fbném idNPE tantigRbin
Connector exits it is shared by all requests.

Nof¥rdattibh Cihhestoen AaFidbakRRds oMétr'tcf fé%@é\)eourb&@éieﬂrorﬁ%‘%%@ase
using a regular HTTP request (V).[00104] Notification

thel\mﬂ%héﬂﬂ@t‘éhtlé@é’ PeRsidtaiicarEg Rt 85’Jeétl§r(‘|W)9h an XM file,

whi ch defines interrelationshi ps between dat abase

es (p '
OOPIo gjbject o)’ N_'quﬁéddl’{%tﬁﬁh:élgglﬁt?n 3) %ﬁe&rﬁuﬁ‘l?b&ﬁ%l"méﬁer instance in

°r°‘§gf&‘§fﬁmééb(’%{“8@'f§9¥eé§ﬂi|”§'*' Ronsy Gk Bhafagd
suB’é‘Eh@l‘m @%@bi&‘éﬁjﬂrﬂ? Eyﬁt LHé/CEHe ﬁ?ﬁ%ltﬁ? UL oNRL 4 LG tIlt %Eo

r generates nessages

probﬂlgf%ﬁse?@%rﬁ &%rjrﬁgrtlggtilﬁ%p?%tgéaétatm i {‘étf)la' 3'3%5 pwgﬁ'ng

er IS I NS IC& I on

not%%ﬂcﬁﬁ@%%s%% 30%%@@%{"%’@%&0&# Easjt%r aﬁ%ﬁ%ﬂ? tfeac{ @éSata that
CO@%%%éhé%?&ff‘%@@%@ﬁdﬁlbé LAty L L
t he

defripdp {ELovili Shahg St o RIBLEY eRebese lufite ﬁnee%%@g%s from
anqcilF%rOSI e. tFel%lng correela{'onnPbetvr\]/eeer?H‘n gg gg%a tlanstltlgg |es tﬁwe purpose of the

Notification Snapshot. Persistence Layer (14) loads state updates from the
database (15).

[00107] Fig. 4 is a screen shot of a great configuration setup screen 400,
which allows the use of setup parameters with respect to the display of the grid. For
example, setup screen 400 without the use of general setup configuration 402, field
configuration 404, filtering parameters 406, and account information 408. As shown,
the form includes tab-style navigation to navigate between setup sub-screens 402-

408. The FIELDS sub-screen 404 is shown in Fig. 4. Available fields are listed in
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provides an efficient algorithmfor |oading updated
data from dat abase and pushing notification nessages
wa o00vk€79¢0 | ents. The Notification Snapshot i s Peduk2006/040999
data that comes from Notification Mdel and
subscri pti on snapshot (subscriptions which are defined
blork 404 cary be drggasd andedrepris, toalisplayr han 404ceordatdisptayediock 404b
updat e nessages from anot her side. Finding
Wh'@grai|eWalfd>rchQumieg.MMWidU?ée’éribiaesamyﬂdeta@stéGas ell. Preferably,
pur pose of the Notification Snapshot. Persistence
thelusge corffipdirationddformbtdreis wpmtad eésorie ommblectedatistbagethe15) .
[00107] Fig. 4 is a screen shot of a great
apdicafiorgrepatitay. setup screen 400, which allows the use
of setup paranmeters with respect to the display of the
[00d0BH. For Figxangbojockeliagiamaf aaysttdavddrdiagtto bhemiedingdnt of
general setup configuration 402, field configuration
thedidserttiinvieatiomg Thasgsteinansy hdde aRE oraRPE el ¢lfedt BRALICSR V02
408. As shown, the formincludes tab-style navigation
exdoutingviugar epBIRbNeE Bs SREALY dudbrissd aigse. 4bth F88t 20Bhie coupled
FI ELDS sub-screen 404 is shown in Fig. 4. Avail able

with aflefisetrdhr ddts hetlvdrRbApsilcati@dtdewan e res 88 @) énd a
dropped to di splay box 404c or to display bl'ock 404b

datébhsdnes hewisé @Buylﬂiéépvmh BE -eldciBhi¢i R he@idrik BRY KPR LOMYs

be adj usted as we Preferably, the user

alréRfY deQUFisdd Mo TAE BRIctrBRic iddtaSh&vBk By &I ad¥Bnber of
tenplates in the application repository. [00108] Fig.

secgjrrréta) g[j ?r@ﬁ@fé@ g%tﬁg{e‘f\ﬁbrﬂg, &beﬁ%%‘iﬁ&ké‘%ﬁ@rﬁ_ﬁieﬂﬁte?ﬁet%? combination

nt o e present invention. e system may
theldyg! ude one or nore user client devices 202 executing
a user application as already described above. Each

AP 08T S0 e R BTy cre
o i Bl A ERHEIGH BD FLERLATE SRk B!
T A S T T e e
or RSBl sEBvEln i oSBT IE PR LORERE], S
Cob 02@@{1 gg\ollrﬁg?gr?ﬁx( iecf%l{giﬁ%f]?;/d.egyglfsnos\nlljncrﬁ]et\?vsorkqgg %tagg such as
HTTP messaging, Ethernet protocol, etc. The invention is not intended to be limited
in any fashion to the configuration shown in Fig. 5.

[00110] Thus, a number of preferred embodiments have been fully described
above with reference to the drawing figures. Although the invention has been
described based upon these preferred embodiments, it would be apparent to those
of skill in the art that certain modifications, variations, and alternative constructions

could be made to the described embodiments within the spirit and scope of the

invention.
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stackabl e processing units, server devices, etc.
outfitted with appropriate operating systens and ot her
wa@ odormenoeo f or performng functionality descri bedI/us2006/040999
herei n. Comuni cati on devices may be facilitated by
known networ ki ng nmeans such as HITP nessagi ng,
Et hernet protocol, etc. The invention is not intended
Med in any fashion to the configuration
shown in Fig. 5 . [00110] Thus, a nunber of preferred
enb§i Gt s have been fully described above with
reference to the drawi ng figures. Although the
i nvention has been described based upon these
preferred enbodi nents, it would be apparent to those
1. of AKhindclient uskeinderfacehaemprésingai n nodi fi cati ons,
variations, and alternative constructions could be
mad® t o a beerddsdadaiindt isrdxecitegnh s ciehhdevicehiva\dmg aidisplay, for
and scope of the invention.IN THE CLAIMS: W claim 1.
displayimgrdatd tcesmuserser therdientfdaoiee; conpri sing: a) a user
interface that is executed on a client device having a
di sipl ay,anfapplidatipl servargodpled with saidigssr inrfabeand ivthta
devi ce; b) an application server coupled with said
rernste datablaee fvizcan aledironit Ha netwdkeandadoahgsed\tb eddive a request
el ectronic data network and configured to receive a

fordetaiesh shier udbalitteffa Nt gérbratger qudly esdReEbaded GHEHRH Adfiest
a query request based on said request for data, to

for de e &P asisd sert AR HHY BB daid gichy fEGliast MtB fe&SVo rekOlts
receive results fromsaid database in response to the

frofURAiY dStBBERSh redpbhskQo %@&Uéri/ Ry uRbt, 3Rk %o Bgoridreoflsid results
said user interface. 2. The thin-client user interface

to &%d U8SHihi@ffabd claim 1, wherein said user interface is
configured to display only a first range of data that
is a subset of the portion of data provided by said
application server, and in response to a user

2. OPefrfé el Hgérg' fagra i égk&ige&’ﬁn é\ﬁi% Y1 RS @ user interface
di spl ays a second range o ata that is a subset of

is Jg@ﬁ%@r% td QRpRY A 2Rt PHEH o idd i€ LRBSEES thE Bortion of

data provided by said application server, and in response to a user operation

requesting display of additional data, displays a second range of data that is a

subset of the portion of data provided by said application server.

3. The thin-client user interface as recited in claim 2, wherein said first and

second range of data are contiguous.

4, The thin-client user interface as recited in claim 2, wherein said client
interface is further configured to, in response to a user operation request for display

of data outside of said portion of data provided by said application server, transmit a
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3 . The thin-client user interface as recited in claim
2, wherein said first and second range of data are
weonviogieous. 4 . The thin-client user interfacRPCHES2006/040999
recited in claim2, wherein said client interface is
further configured to, in response to a user operation
requegtifos ddibenalioain taysaist appiicationsesveleand saidiapppeationsarvst is
data provided by said application server, transnt
furiiies gerefigurgchio ganerate errleryiaoaestdasatl dnasd fecaestdar data, to
server, and said application server is further
aceassfsaigliaiabase apshaimibsaid queryyequeashds redmserksalts Saindsaid
request for data, to access said database and submt
datelpek uesponsedadhn query request, \aadrte sudariorf ofosaidasdits to said
dat abase in response to the query request, and to a
usgydnteiface.of said results to said user interface. 5. The
thin-client user interface as recited in claiml,
wherein said client interface is configured to perform
an analysis function on said data and to display
5. r esThd Hirotlienauserdniaifgss as feoitet irmdlainan dwhbelresdid sRdri
application server is configured to identify when
interfabatiesonfiguekat @ porfosdiah dtalyaRamActiin @taig dath 46t display
of said analysis function at the client interface and
resuits ats#¢ anslasid fehatiahagel and resubmt said query
request, to receive results fromsaid database in

r espEIe’R daid HhSlicatien Yere0y @shfigured id i@eﬁtif?_WHein%dees to data
said results to said user interface. 6. The

in daid BatebagNAffdés 8hidirBs BIsf F&8idamalRf fIRGidatTh@ LBk interface
further conprising a renote application repository

an® R adceds Yhiti iatHade @nbieBs Uit &dif 69@@/4@% 1 receive results
application server via said electroni ata network,

froMaafh @J%Qﬂ)éé‘eaihiréébcfn%;ggé '(tzifelpcg)ér)? f@;}@{uig?t;‘%ﬁg td 8 ?ﬁio‘ﬁtcﬁisﬁid results

data relating to sai nt ace co guration,

to A4 dsHatigRase configuration, and interrelations
between said client interface configuration and said

dat abase configuration. 7. A systemfor facilitating a
true thin client graphical user interface, conprising:

I ntgrface f; I Lng. data Er [ enot e
o, VB BE RIS L BR0 (O 58S, LBl o
apyg@?ﬁ% {eﬁéﬂéo?%&&élgd Whth rétaf%!' crfi'eﬂf;’infje'r%@(la Md %g%fép%lﬁcr:gﬁo'nos%rver
via said electronic data network, said application repository configured to maintain
data relating to said client interface configuration, said database configuration, and

interrelations between said client interface configuration and said database

configuration.

7. A system for facilitating a true thin client graphical user interface, comprising:
interface means for displaying data from a remote database onto a display of

a client device;
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and server neans for querying said database and
providing query results to said interface neans
wW@ewondiong to said display configuration defi nPCT/O8206/040999
8. The systemas recited in claim7, wherein said
server means further functions to identify when an
updespesitary detaas ifor reaiotely ata@ifaismgafisSpayt carfigurhtiopldayinitbns;
data on said display device and to notify said
andnterface nmeans of said updates so that said display
may be revised to reflect the update. 9. The system as
r ecsdreet rhaared far quaryingheiicedatasadedarseproeidingequesy fasultd e said
functions to identify when an operation occurs at said
intérfdcr thearts avzarding tedaid aRpiayesnhgldatiorodefhgtionsf rom sai d
dat abase and queries sai d database and provi des query
results to said interface neans according to said
di spl ay configuration definitions and said
8. | demhé By rghidRnetiedd iAddHiii ORMerdlakaid skBver TEars)GiRen f@Sctions
recited in claim?7, wherein said interface neans
to IR WrendRl dbdafe RAGRS irPE4ld WBRBaSE afER 13 Bfspla B¢ 88taSon said
an additional page of data, said server neans further
_ . : Lty said. ' : . _
O R o pP gL il MG AR Qo display
o n cording to said display
”“@3%%Fg§%§?§%%%8§$?ﬁ?9?%%s and said request. 11. The
systemas recited in claim7, wherein said interface
means i ncludes a grid conponent capabl e of aggregating
dat ' : I St ' :
9. %h@%&g@g{ags Pé{:ﬁ{eéf i 93% 9%@8’%@1 %‘é)os S&(’a'a@?% JfoPfﬂePFunctlons

an entl a Se correspondal Sal
o GRS e R B e et
ool 3P 5P S 3o R L8 v s
salg it BepaR o RE Y s iAo RAES dettians ang sqic

. hod for nderi data on a thin client, said
'deﬁg{]‘f?g'ané(?f ﬁ@”ﬁ[;‘?aqg step of providing a client

interface; a step of defining a display configuration
of the interface and storing the

10.  The system as recited in claim 7, wherein said interface means displays data
in pages and when an operator requests an additional page of data, said server
means further functions to identify said request and queries said database and
provides an additional page of data to said interface means according to said display

configuration definitions and said request.

11. The system as recited in claim 7, wherein said interface means includes a
grid component capable of aggregating data and said query results consists of a

portion of an entire data set corresponding to said grid component.
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configuration definitions renote of said client
interface, a step of dynamcally generating a query
w@gairnsooa dat abase based on the confi gurati onPCT/US2006/040999
definitions; and a step of transmtting results of
said dynamc query to the client interface for
12diToplsustemaprerasited sadldingGewlyereiasala repositsy stemnsffurther
subset of an entire data set corresponding to the
funcliprene manteinfdeda relatihg Oluliemedevive casfigwatidres] databakai m
13, further conprising a step of identifying when an
configdisations carthinteriatations detleeabias eliaftfdecics dohfigutataisaandthe
data on said client interface and notifying said
daiabbes tadiguddtiopal d update so that the display of data
may be revised to reflect the update. 15. The nethod
as recited in claim13, further conprising a step of
i dentifying when an operation occurs at said interface
131 hah nietiged foe seraitdingidama diatahih chentsedid niah b eshpadIng:
queryi ng sai d dat abase and prOV|d|ng query results to
sai dlsieptot pfas@ng anmiemaaRides)g to said display
configuration definitions and said identification for

adda bieprtdldefidihg a diShlayl BénfigBEdtiod oﬁfher |ﬁi.“e'rfta§éi ah# sEdridgthe
13, further conprising a step of displaying the query

cotifRRiktioh defintiBAs fdrh&Btorf shlieiEMGRteHBcPages of data and
when a user operation requests an addi ti on page of

dat @ste@'?ﬁ' d?n%%@ll@@ehe@g &ibg&g a?ﬁﬁ‘wsf %\Fa%tasé'?)gsed on the

dynam cal I y queryi ng sal dat e an provi di ng

corditdtioRMcRA@EnSfar@dat @ to said interface according to
sai d display confl guration defl n| t| ons and said

reoé@t% of%rg |nt é(_:{rTPeganéjo lgctl)%gbli]e%’t{nterface for

wher el sal ce |nc udes a
BE ﬁable of aggregating data and sald guery results
Sists of a portion of an entire data set responsive

st oT T Er S ad TR onte e PR TS BT g
Cog%kzgpgggﬁ%mg Qiekl InEHacely Performng operations

14.  The method as recited in claim 13, further comprising a step of identifying
when an update to data in said database affects the display of data on said client
interface and notifying said interface of said update so that the display of data may

be revised to reflect the update.
15.  The method as recited in claim 13, further comprising a step of identifying

when an operation occurs at said interface that requires addition data from said

database and querying said database and providing query results to said interface
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defining a display configuration of the interface and

storing the configuration definitions renote of said
w@bkdioens799mt er f ace, dynam cal ly generati ng a quBCHUS2006/040999

agai nst a dat abase based on the configuration

definitions; and transmtting results of said dynamc
megfe 2gcqrdingHe said dsplay perdiotieation fdefinitiprspary saidfidandification for

said query results consists of a subset of an entire
ad@ﬁﬁﬁﬂgéﬁ-corresponding to the client interface.19. The

conmput er -readabl e nediumas recited in claim18,

further conprising conputer-executable instructions

for identifying when an update to data in said
16 dat Hitraretheidf ascresitedin aiispl B jurtfer damarising aastep of diepitying the

interface and notifying said interface of said update
query residls antibe diistlisterfate mtajages®y dite aneviiseta Liserr &fdratiin

t he update. 20. The conputer-readabl e medi um as
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corresponding to the client interface.
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19. The computer-readable medium as recited in claim 18, further comprising
computer-executable instructions for identifying when an update to data in said
database affects the display of data on said client interface and notifying said
interface of said update so that the display of data may be revised to reflect the

update.

20.  The computer-readable medium as recited in claim 18, further comprising
computer-executable instructions for identifying when an operation occurs at said
interface that requires addition data from said database and querying said database
and providing query results to said interface means according to said display

configuration definitions and said identification for additional data.

21.  The computer-readable medium as recited in claim 18, further comprising
computer-executable instructions for displaying the query results on the client
interface in pages of data and when a user operation requests an addition page of
data, and identifying the request and dynamically querying said database and
providing an addition page of data to said interface according to said display

configuration definitions and said request.
22.  The computer-readable medium as recited in claim 18, wherein said interface

includes a grid component capable of aggregating data and said query results

consists of a portion of an entire data set responsive to said grid component.

37



