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[0003] After numbers are added or changed, the formulas generally
recalculate the data automatically or at the initiation of the user, e.g., with the press of a
key. This can create a recalculation “ripple” effect throughout multiple cells. Since the
contents of any cell can be calculated with or copied to any other cell, a total of one
column can be used as a detail item in another column. For example, the total from a
column of expense items can be cartied over to a summary column showing all
expenses. If the contents of a cell in the detail column changes, its column total
changes, which is then copied to the summary column, and the summary total changes.

[0004] A powerful tool for bankers, stock brokers, economists, and the like,

such a ripple effect lets a user create a plan or model, plug in different assumptions
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balance is a given part of the model. Moreover, as a mathematical model becomes less

trivial than the growth example given herein, even the creator of the model may have

difficulty remembering which parts of the document are parameters, and which are not.
[0007] Accordingly, currently, a user of a spreadsheet cannot explicitly

designate a cell of a spreadsheet as a parameter. For a similar reason, a user cannot

discover which parts of the spreadsheet are parameters. And still further, for similar



[0007] Accordingly, currently, a user of a spreadsheet
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di scover which parts of the spreadsheet are
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make only certain cells editable, this is a user interface (UI) driven lockdown wherein
there is no mechanism to explicitly designate certain cells as the parameters to a
spreadsheet, or to have that mechanism track cells moving and the workbook changing.
Since there is no way to designate cells as parameters, there is also no way to call a

spreadsheet to query for the available parameters to the spreadsheet. Furthermore, in
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[0015] Figure 1 is a block diagram representing an exemplary non-limiting

computing system environment in which the present invention may be implemented,;
[0016] Figure 2 is a block diagram representing an exemplary network
environment in which the present invention may be implemented,
[0017] Tigures 3A and 3B together illustrate an exemplary client and server
architecture for authoring and viewing spreadsheet documents via standalone

applications and Web rendering services in accordance with various implementations of

the invention;



envi ronnment in which the present invention may be
i npl emrented; [0017] Figures 3A and 3B together
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based spreadsheet servers that enable rendering of spreadsheet documents, it is not

presently possible to edit cells at all. Accordingly, the invention provides the ability to
designate certain cells of spreadsheets as parameters at design time, so that when the
document is viewed via either a standalone application or Web-based spreadsheet
service, the client or server, respectively, is able to discover which cells are parameters,
and to provide alternate U, or object model (OM), to edit the values in those cells

specifically designated as parameters.
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in those cells specifically designated as
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the computer, such as during startup, is stored in the ROM 11. The computer 2 further

includes a mass storage device 14 for storing an operating system 16, application
programs, and other program modules, which will be described in greater detail below.

[0026] The mass storage device 14 is connected to the CPU 5 through a mass
storage controller (not shown) connected to the bus 12. The mass storage device 14
and its associated computer-readable media provide non-volatile storage for the

computer 2. Although the description of computer-readable media contained herein



prograns, and other program nodul es, which wll be

described in greater detail below [0026] The nass
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mass storage controller (not shown) connected to the
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personal computer. The mass storage device 14 and RAM 9 may also store one or more

program modules. In particular, the mass storage device 14 and the RAM 9 may store a
Web browser application program 10. As known to those skilled in the art, the Web
browser application program 10 is operative to request, receive, render, and provide
interactivity with electronic documents, such as a Web page 24 that has been formatted
using HTML. Moreover, the Web browser application program 10 may be operative to

execute scripts contained in the Web page 24, such as scripts expressed utilizing the
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tir?ve';ltigh. %’s showa En irg!(Z,aﬁxg 5‘6&8&%& & c%hr?&:[tead‘?ovg rlleltwgr?( 18. Also

connected to the network 18 is an Application Server 30. The Application Server 30

comprises a server computer which may contain some or all the conventional
computing components described above with respect to Fig. 1. Additionally, the
Application Server 30 is operative to execute a Web server application for receiving
and responding to requests for documents stored at or accessible to the Application
Server 30. Moreover, the Application Server 30 is operative to receive and respond to

requests for pages generated by a Web application 34. It should be appreciated that the



described that illustrates an operating environnment

for the various enbodi nents of the invention. As shown
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document format. As known to those skilled in the art, XML-based formats comprise a

' markup language schema for expressing the contents of a spreadsheet. Once the
spreadsheet calculation server program 40 has converted the requested workbook 44 to
the spreadsheet document format, the spreadsheet document formatted file is returned

to the Web application 34.
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- executed, a response may be transmitted to the application server 30 indicating an
element within the spreadsheet that has been acted upon, to identify the type of
interaction that was made, and to further identify to the Web application 34 the function
that should be performed upon the appropriate element. In response to receiving such a
request, the Web application may make additional requests to the calculation server 32
for an updated workbook 44. In response thereto, the spreadsheet calculation server

program 40 may recalculate the workbook 44 in view of the user action and provide a



version of the spreadsheet in the spreadsheet
application 26, and to perform other functions. [0036]
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invention are implemented (1) as a sequence of computer implemented acts or program

modules running on a computing system and/or (2) as interconnected machine logic
circuits or circuit modules within the computing system. The implementation is a
matter of choice dependent on the performance requirements of the computing system
implementing the invention. Accordingly, the logical operations illustrated in
FIGURES 3 and 6, and making up the embodiments of the present invention described

herein are referred to variously as operations, structural devices, acts or modules. It
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only a portion of the workbook 44 is converted to the XML format. This allows only a
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displayable portion of the spreadsheet to be returned to the computer 2. Additional
portions may be requested through the interface provided by the Web page 24.
Alternatively, the entire workbook 44 may be converted to the XML format and
returned to the application server 30.
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Hpplicatiod 19ds bpdrstivelheendEMheiconietislof fedWeh pege24/éin particular, the

er 10, tq .displ t he cont en of e.r este .
JTRB G eetedshndee B edtia BT B ToeiprbSos EFYIEES Sbstantiaty
b ANsah (RRRVHIAPLRIA bbQréadad bypie 8pléadsheétQppiéioaCb if the same
with the rendered version of the spreadsheet within

twierkbook 4k wersfopehed wilizing baspicadshpstispplicasion 20. Mayeaver, the Web
F t] 4. 1 i Conl |
SaTRPrBRRER 1S ondtfs G bidRE nE3EuSER) LY Rsdr e the computer

t@ay Rferbdtiviitink speadsbstt wittomtidventanpithe Wéb browstrupplication 10.
wor kbook 44. I n particul ar

t he_appl.i cation sﬁr \1?% 30 )
t r ansni0Pd6l hEwmisie Reaglo Big 3B anjlusighiyaiiing 3¢l be described
| . o |. . .
BEL SRS el IR RSB 20kt B i
t werkbéok temdwed withipthiecahieatoftbe WdbMbt6ysedapplitation 10. The routine

g X er{s a% oggr%tiér? gﬂ,\\/av %ret tﬂg con Qntg %9&162‘7%@0 }ogg% 2\% Pncluding the
HTML necessary for displaying the Web page and the scripts necessary for allowing a
user to interact with the spreadsheet are rendered. The routine 320 then continues to
operation 324, where the Web browser application 10 receives user input for interacting
with the displayed spreadsheet. For instance, the Web browser application 10 may
receive from the user input modifying the contents of a pivot table, requesting that
another spreadsheet in a workbook be displayed, for saving any modifications to the

i
spreadsheet, or for performing other functions. It should be appreciated that one or



application 10 is operative to render the contents of
the Wb page 24. In particular, the HTM. is rendered

WO p00oosiss9 t 0 provi de a view of the workbook 44rPCTTEHS2006035168
substantially simlar to that which would be provided
by the spreadsheet applicatiqg 26 if the sane wor kbook
44 were opened utilizing thé - Spreadsheet application .
R6re sviipBansrhe dxeeuted by breowsle broyser anplichidm ﬁ(gtoi rgceive the input

perative to render.the.script 0 th t
Sbstioah b faRp TP eRier TGt PRt n aThe Tl e the
B2 GRALEBE pBifforkitd. Ve browser application 10. [0046]
Turning now to Fig. 3B, an illustrative routipe

0
wi || 9947k s Oncoiwut hasbepn regsived fom a/user aLPsionds: bf

the i ti f or. i ' PRy :
AT 8 e 5 D B o i b it
Betiowaffenaithe G&dria0opetion3S. rAdwperation 208, lkgappdication server 30
operation 322, where the contents of the Wb e.24
Hetenmiigesige PW@CW}VEC"W@G&]%’%’&W% ¢ yserg Quge ES;I rﬁ%uels%g%%?p has been
Iﬂi%gﬁﬁgc{] thd Jb?)ﬁé%(Ldn@e?VeP 86 G3RGhiYs b e MM INGBeRedSLh cbMmand

nteract w e spreadsheet are rendered. The _
rautsting tB20hd peticdardctinm bs taken op dretpiecific Iwrkbage s disraissed

LR 25 PR L AR 2 v

sdeaReaprItRe Web browser application 10 may receive
fromthe user input nodifying the contents of a, pivot
t abl e [0048%judr resnenseriarecsivangibe reqyee fensm therappHoagion server 30 to

kbook be displ ' i fi i
SRR R Al G i AP Lo

phsdhd 409etpfhetheat@itsict atticnm the morkboekrdpFer imatanbe if a user
execut ed q§ the Wb hrowser ap

. ti 10 t i
thReradrpRied ﬁbelﬁaﬁméWﬁﬁht%lalafetﬁ%ﬁi?:b%3?4%%%&&%@0%323&%%?
?Q{Elﬂaﬁ@ﬁ k& et %e?fon:ﬁg ftﬁéea%ﬁﬁﬁ; ?é['a%{rgf}l%n‘:@&' Sfthk REments. Once the

nteraction to ‘be perforned. ] Once input has
eton hasdeew perfémud, thespradshiectopbuiatioo se3guprogtia 40 recalculates

ropriate script anpsmts, d to,the applicati
3B eRoak Feprstpiang te rpalerag) Phedh et T dflees made
tansagt tdtheQBAEALY g&n?@&kbéﬂk 1BRRIgA itheOWeB BBowdehapplication 10.
application server 30 determ nes the particular action

t aken [89491heOugsethe worlghook 44 hagberageeadcuated.oh 3 phdhpeadsnlation
identifie e ' ' r i & .
R e O APRLYSEL LA ARSI AR, Tl ot
pREditedlaBovawith asfeteacd iEp. M Ohee thp eedaldutatedowkikbodk has been
As di scussed_aboye, the appli cagiwo server 30

comierkiddathes X Foriwb theeedlpulpied yoslkhapk s wansprfted fam the
t &?cu?ﬁfoﬁ%érvép k%"c)bsthe Eﬁ%&%ﬁoﬁ Berb &SRO NG8KE ?poﬂligﬁﬁéﬂ §erer30Ethe

request fromthe apptication server 30 erforma
cpner sitbed W ebhrendruer3sntonwertsktho SRVIL vhsicmmf dleishalevlated spreadsheet

Bl R B BT ES BEHLTTR P SR erson o
the recalculated spreadsheet is then transmitted to the Web browser application 10
where it may be rendered and displayed to a user. This process is described above with
reference to Fig. 3A and operations 312-318. Exemplary non-limiting implementation
details for the processes for designating, setting, editing and discovering workbook
parameters in accordance with the invention will now be described in more detail

below.



has requested that elenments within a pivot table be

rearranged, the spreadsheet cal cul ation server 40
w@eoo7osamed t he actual rearrangenent of the el eneCi/BS2006/035168

Once the action has been perforned, the spreadsheet

cal cul ation server program 4Q recal cul ates the

wor kbook at operation 332. THE “r ecal cul at ed wor kbook

Dedibeging, $&ﬁnmhhn@msmnﬂﬂmmbwnnH@NbﬂépokB&ﬁMBU§ﬂrrentIy

open vvork k thr h t he b br. icati 0.
b oaol0BHIE o A ssarihen p srcoasants SR B, GriarBibokgpthor oan
%%élf?’ tO% SRlGHIRE é%%d&%l&?ﬁraﬁ%te@@ V&riér, §.8€ a spreadsheet
recal cul at ed wor kbook to the XM. format. This process

hwlmeism jeeat thasoaraong atherrthings, msi@r& preadsheedocumeats fondisplay

at ed wor book ha e
FED R S e e PR S ER L e Byt erfce
gﬂm afidkigohgd 4 0Bb sefices aghlichtfort ﬂite gx&mihlung adterficesAPIEn one
0. At the application server 30, the spreadsheet \\éb

rioelcafahc BBOREMY éﬁp@a@ql?éetxmn%%beoweéfto pyor an experience for
BRSBTS s
the r {!mﬂl]: u Iﬁmtmmtmeda adthh bmtkgroamﬂhememt Alpphcpatloed;er\@rs do not
| i.cat

E g wser a(ﬁg f&on 10 vvhere it %s e, < for
APy &F-dge na pgﬁ yiépjest oweveE & ereﬁ?rgmbetr% customer scenarios fo
Q23H thb @Ellh%bfbvc@lai’l\%é zt‘sg?@fff%rsﬁﬂ%@t dfReltivalues pa®@rful. This includes,

operations "312- lary non-limting
rfmmxemelet siipde weBidgfined ¢ab¢ulatm m@@e@%@@@gage calculators), and

setiin diti LSC
SR eva 5 Eachiie BE el R R En PR Bl RS SEGRY feaure
lRén Beasaditeatby Bndvhsees Wihiglto bﬁﬂrthvE}Etﬁ's angdri eithe Application
Setting, Editing and D scovery of Wyrkbook Parapeters

epderig graeriench anweb Aty NebparrcesAPT idispoy g retrieve
f [ 1 d/ filt
ggél{\?{attﬁhggge(ﬁﬂ nggramggegxglggscl y cells and/or filters as

araneters server, e.g., a spreadsheet
appl i je@329n Berspesadsheat cheampm;lcaﬂdmein atturdgee witnttle irsvention
spre

eet dacunents for., display vjja a Web browser,
F ?%éﬂe BSEh Sath Vrd g idesighate @h}%ﬁﬁi‘%w& p@: \A@??és can then
ldﬁs%ﬁvér%lﬁﬁﬁ 8a% iréjbiraﬁ&@féﬁ atifd%‘dﬁfi'h@cd@&g?&ﬁﬁf{ é‘e‘?ﬁ While, in one
application progranmng interface In one aspect

embodanéng @étheu igventignsert e e sheer e)mosmarmgte@éwt@@m the

%lzja.%aglé)ﬁrt?{a eﬁgg tﬁ@sﬁ'ﬁ%@?{%ﬁ' \é}?ﬁ aﬁ%k b %gl%?‘ﬁ%}? o%g&lyhshmg workbooks
Ra R ERheE ) the $18&h] inkentigdonaglatedalicheatd aaledinientd, wherein a
current Application Servers do not allow.in-Iline

sgreafshgebslicabapligatiereaxpoprs e/ parametgesas Wl 1 aw Al discovery,
GUS 0L d%gﬁiﬂgo'ffﬁrfa&%[ %Nhl ch the ability to change a
C(i‘elr

speci c su et*o val ues is powerful. This
i ncl udees3]f cHereknadgstihedsirenecknigeds| alldeingnedrkbadblc alithdis dmspecify

no nor t C ulators), and.what-if .

e e ey & rpraesm A0 B R Ghth hie APaicgHoy Seivern tum,

YRBporkLHBALR)E thebitlesdn HRAL IR through either UI or OM. Such functionality
may also be supported by the spreadsheet client.

[0054] There are a variety of ways to expose parameters to a user as may be
appreciated by one of skill in the art. For instance, in one exemplary non-limiting
embodiment, dashboards may be utilized. For instance, today dashboards, such as
business intelligence (BI) dashboards, are built using various data rendering Web parts

(e.g., Office Web Components (OWC), from SQL Server Reporting Services) and it is



can be used both by end-users w shing to change val ues

as part of the Application Server Wb rendering
wexpensence as well as by Web Services APl to PUBHUS006/035168

retrieve and set/edit specific paraneter val ues.

[ 0052] The spreadsheet client. _application in

accordance with the inventi o'nl6p“r ovides the user with

desprable to filtcesl] theali feretti datn dews ;1 syne Tus eanchecachievesd by finking

C then discover which cells are paraneters and edit
ﬁ‘ﬁgie_c\&ﬂ? B ﬁ%@gleé?ﬁ@g%w?‘é‘?- in one embodi nent of

the i [U()ggl | @Brea@ite¥t WHRLESH\RA IRNPR IRDrFRARIRIB Higese dashboards
(wherein 1he paraneter designation functionality of

ithescotdanee witl therinventioniso diat eoyerkbeakg cap AR PR el sinpidar page level

rver t he. pres Ny [ .

BEs At el R g O Rl SRR LR EE sl M fplary
gl?kpﬂ&ﬁﬁmﬁlilfg: B By BEIHF Eﬁd—gsermﬁflith Ui a.n]fl QMah kmesdsheet cggnt ?:,for

i scovery, retrieval and setting of paraneters..
feing cersie pelises PaFASLErEHA) Reraisti5F PBRISEF Pma%{_? it
SR Byt e SORAL W¥oREReh Kol Ein 2k (RISt fhh Ul and
sheppelr sesvickaAB], 3) Désten/thk feure Wltahé setry points to makadirelear to the
ei ther U or OM Such tionaljt ; | so be .
S % feoee SenihiabivTeiebsel CERNSTS pihesios pad @
BBk | ipYic onV@fSerlsBerRiBO SR IR EHBIIHSBE @asBbb@ ushis a filter (or
may be "appreciated by one of skill in the art. For

ishear nWesh, pattrfondaving sieplthooy pametsrpihroush asaprdingrfe pppropriate
dashhoar ds may be i1 i :
RS Dol ot Sl i SRR OBt b fiention ths
dashbaar diser @nfrobthat prouiiengalvey toamnsktdra r enderi ng Vb
parts Se. ., Ofice Wb Conponents ( ), from SQL

Ser ved @@gorﬁqfﬁéa@kﬁ”@ﬁ%e qrnnany igadessidatasng qrepfes spreadsheet
fi ‘ . . : .
sepdrnaBid ot PEnfU 4R S04 Rl s, oL Ao A Bkers and
'rpiailasaheé tHese edpods afeGiEHbutSHvadbls Weebtas WINMbddks AsdhilML files,
&Eus be | ncor({)or ated into,.these das

b ds .i
= SPERPIELY StoHRen TRt 8 WaNap T1 R4y O S5pleLe the data

Giithifl i Bp &t fin 818 oFindBE BndwRY € a bhdihdE §u@fidn. For this reason, the
paraneters, enabling the follow ng scenarios, e

ach of
vieinpany gensratapdearyl mitldomeftheserprdrisdor theiy cheny pejthat should the

end-user,.s.wi t.h Ul i.N..S [ r -
AR TRl Bt A B o R AR HE RO el gfthis i that
PEHIRBELE bf thefrepotitthatompatibesihrae dash gaterdte b 1wed bhalconsistent

plication Server can expose the paraneters through . .
Urasignand; whaengainos gpogifiasiopyre neegled thal ithse porapamies ¢ ot gpticipate,

R F Bl b i pbl G FORAARLY PR Rt e

§msmnjrxg$rme§s.( 4) Enabl e Application Server scenarios
inelu dfoﬂgﬂb UJV\}i%H fhd A%lpligﬁ%rr]l e%lvre(lj and fchlensgre%dgﬂelett Web (P%{"ts of the

invention, such companies will be able to greatly reduce the number of reports that are

generated for their clients, which will both save the company money and make it easier
for clients to find the information for which they are loékjng. Instead of creating all of
the imaginable reports that a client could want, with the invention, the company will be
able to create a base set of reports that pull data from the correct data sources into
spreadsheet workbooks on the server. These reports will be base reports, such as “YTD

Sales,” which clients will be able to easily understand instead of the multitude of



sheer) Web part for driving workbook paraneters
t hrough according to appropriate comunications anong

wo b@7p03076% of the system i one aspect, the i nRENUSING/035168
t hus provides a sheer control that provides values to
paraneters. [0056] For exanpl suppose a conpany
gathers data and creates spr"e1 dsheet reports based on
ﬁ@bﬂi todhy B ED Galea NW[’ > ‘ipanf h@, Ut 8B rodugt,” ‘eBY Product NW,”

| ysts, brokers , th e are
R R DI R R AR T T

%HQJ?)E efl%’c §11€Ht§wﬁ95@£‘tﬁ& &) %s@hﬁké fhese fep@tEaridSAlRe owalye various
ter or explore the data within the rgport

Himensides irt a)rdfm tockee the infoswetion thatdntsteststbens thymest; dirther, if 2
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melboet kave ﬁfafeq@@ﬁ’fﬁéWWe@P%%g%r%t Rty CRBPERE are used

on a SES didHnG@édi@nPeekly sal
are i3y R oA conBli MITR AF AObntRC otk SPeckly sales
agpkty Sor Hvappermidnageras. Taday) Jobn hewa wegdopk wuﬂmmmngctmns to

p}q‘r@%ggg{xlt?@é pg%gjf gtg::e pr‘gﬂ?dﬁesl,;gg g% %&gﬁﬁ@e 9 g a}lggﬁ, {ngpshots of

e \tvgllq( bboW B8 Tor tBY 95}1&@ '?P%’i&hseiﬁ wWHi¢H the¢ walak eHE then pastes these
greatly reduce the nunb reports that are

genggsantednfopraik 4ndi send the ﬁurgmaxmn@lhomﬁmmar@s%me@ave t he

conpa ney and ke it

Che; b oft oo bk e Sorl e ST b loR, hifey, Johm
GESRIkd s Wo&k‘tﬁfoktt@ thakeaghsre béﬁable filgeit /et hHé aBo dnhs aesmgle cell
could want, with the invention, the conp

dbatsaysohe regiereatdhpiepeofdes wepkbpdks dPviing hiy q%mapt lpasgreadsheet
fge?g] E.g%%t% & %im g@ﬁsatosb%lﬂw%ﬁaes BRtdrD b &&5@6@% E‘&%e reg1on cell as a

e server e reports w | base
reqibéck paatabicnsViefibe Satidmok lodds mhtmmmmpstm  Sdrvizohis

abl e to easi I% nda?{fst and i nst ead the llt i t udef1
OPPESBIFR SCERAYCT PF BRI t-con ple regln field

I's’ can cider B BretentN8Eions, BYickIAS Hﬁatndhﬁew theBata and workbook
Pro SW"™ "By Product SE,™ etc. Wth sinple

pmdatedtfaruhzmglmntheylen@mds will be able to custonize

t hese and.filter

(hese R LFoRME R b Atn BN kAL TS e seor
NP in ek b&%ﬁﬁ[zatlbﬁ ad white itito Wsplay Koo peefernaande lﬂdwaﬂcmv(lKPIs)

of a specific report, or a the "Top 10" for

c
pereplife ﬂmi shests of Jatacall awl offia single, easyl to manage, filigr SRSl 'Samantha
hgg\g%ﬂ% ée W Eévefhl hgziﬂoﬁtSe r{, §ORE KM %WalfilteF @dicer) control.

quest report e denerated by t
cSamaiilya thef @by thi-'anghand Iainmns elxefiidravoptrolse doifve tﬁﬂter values for the

|nv ntion, John creates wee sal es orts for his
gqct m%@)égrgmvaneaﬂg%ﬂs OJ’OtEﬁ %zh%eslf 1s\ﬁilpgr5 gwn%atgﬁrs 3 filter by
C%'ﬁ?ﬁéﬂeﬂﬂ}ﬁo}e@ts and see all the parts on the dashboard update accordingly.

[0061] In one non-limiting embodiment, only a subset of cells can be selected

to be parameters How they are selected, when and where the list of available
parameters is stored, and the OM related to the parameter feature are described in more
detail below.

[0062] In one embodiment, in a dialog determined by a user publishing a

document, the UI for specifying workbook parameters includes two dialo gs: a dialog



external data and every week he refreshes the data,
and then several takes snapshots of the workbook
w0 dovesEed f or the various regions in which thepCTo81006/035168
He then pastes these inmages into an email and sends
the sunmary mail onto managengnt. [0059] After
installing spreadsheet software of the invention,
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her organi zati on and wants it to displa
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¢ontTol . Samantha sets up a page with several

Appl i qeodsqm I[BehY exanplesBoRinstingtifthl@ndrithticay, tHegiaemidter list
control. Samant ha then oes throggh and assi gns the
[

fnqlidss a8 RS 61 MPEs o the OoMinE: (A sthﬁélﬁmte they Rejraragter taken
U Rl R o
setermalal stmli@cqmtahs tiencurteat ddshbita vhiclpidiatmemaaefersg pnayl Hrror
5pI6ar) Eoa e resties droDanannee R CHEF T b: o

Selae qieqdmnM@Bn ¥hcnne E)ﬁrahﬁ%r hd Sdsed fcuﬁyﬁw @bér@

paranmeters is stored, and the OMrelated to
par and0@46]f datone sondinitieg embodithenty thmeara@tmalust ﬁb@ltlow like a

Lfgaélgm]&d jSF F%rﬁf% gﬁfg? ; g%ﬁ%l}] {SI P%tsﬁl% o\t sqﬁ%%,t %5% gg {In)foge[e ﬁadaﬁfleters in the
et kpsia Ele%bﬁﬁgbﬁrtﬁe pdt Qﬂn%ﬁ@ln%’% erd i@thRG6w),and multlple selections

di al o oW ngla the existing defined paraneters in

\i6¢ KsdlaRle sHaily tangray ligh @qntral b@@{vwwﬂ&l\ith@ H%F%mlﬂal??é(boafd For
I; n

Bl LA oo PAPRE, R AGIRTR NS by B ey e

mmﬂmné)bcakepteﬂ i} 8dd1‘emdtorany offer phmnetselread9Beldfted, the

The di,al o i, at part of the ubI IS n
JeFarastery t‘%eﬁa C@ﬁéﬂl B ﬂ%mmml%@aﬁaﬂw ?a%?ﬁgﬁ'gg]fi 20 plus the

fpa&mleta%hbasveen trRRRA M Al re%uﬁéw&mﬁ%fd ﬁﬁh&&% can be
havi n%tyor dering capabilities etc. [0064] on

eﬂfftelCSﬁd tedick dragging vpidh t;hmcmsspdmtqrned int he curr ent
wor k bo[ﬁbﬁﬂ In another non-limiting embodlment an “Add” button or function

checks to see if there is at least one valid name and launches an add parameter dialog
and a “Delete” button allows the user to delete one or more parameters that were
previously added. Similarly, pressing the “Delete” button when one or more parameters
are selected will initiate deletion for those parameters (from the list and on save of the
file). When returning from the add parameter dialog, in one exemplary non-limiting
embodiment, the parameters checked are at the bottom of the list sorted according to

the same order as they appeared in the add parameter dialog.



are loaded into a list. If there are no paraneters

defined in the current workbook, the list is enpty. In
we@paoheso7ease, no paraneters are sel ected in theCT/US1006/035168

upon first entering the dialog. [0065] In one

exenpl ary, non-limting inpl errent ation, the paraneter

list includes any one or nord?of the foI | ow ng: (A
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mthe list and on save of the

f i e) O(Wl‘?n Ih%ké'rhﬁlaﬂg nf)fl—q)imlﬁﬁfelﬁg&dlﬂﬁfl@nﬁé @%r\ﬁétlair&ﬁeters
in one exénpl ary non-limting enbodi ment,

pallentionaf Senisdidadetarsat ghe warkbandt levhnegy meﬂadq: thetfollowing from

Sl et i

‘forn& Q68 ment, dr
dropping if paraneters may be |an ern !
of orddring paraneters. [0069] W't h | resuae@n ersrdfithg
par anetjers, any iconventional ly known Namesselected is not a

valid Parameter.

Item | Object iParameters User specifies a number
and it returns the
corresponding Parameter

Count | Property Read-only property that
returns the number of
Parameters

Delete | Method | Name Deletes a Parameter from

the collection. Returns an
error if there are no
Parameters in the




for storing and associating the designated paraneters

Wi th the workbook may be utilized. For an exenplary
wmeew73a164 | ng i npl enent ati on, wor kbook par amet BCHUSEY6/035168
be stored in a docunment property, such as a hidden
docunent property, and/or in tOhe wor kbook file. The
fornmer _allows easy.extracti 6%t _t he paraneters.by. the

Appl i cation Seriver and enabl es qui ckccnlhictlcmddy that name.

&%dé gMﬁ%hgasﬁb“baT'ds wi th sheer congeplsyeddll the
I'tipnal sol utions. Wrkbook para
st-or-edi-when-savi-ng-—of-—publ-i-shi “g & ?Fé'eé'ﬂegg&“ b-n-one-

U]
,&(dﬁbl ary non-llim¢ting enbodinent, the | nfor mat.ion
that is 4StableH-ServeeRaranpetemollectiansofiServaRaeamsterhe
informati on entered for each user, although additional
i nformation may also be stored, i.e., parameter
storage tornats are ‘extensibl'ein accordance with the"
venti-on. The foll 0 ires ma I-so ‘be stored-
€ach BEORRRYer D B SRE e iR 0 P2 Stored:
@rideln t hePrepertyw | ITI‘lﬂJdeerloiﬁthEePaﬂtmhet@tl on Server

Yeléfe ‘M[e@.%é] ') FeSIBRIca! this PaiFrah &iidr ffBm the collection

ermbodrment S, %l‘gf tﬁélr‘;\%mﬁ hﬁk& 6%6ICFMC'HMY§”

Ser ver Par anet er’s I nclude the
followng fromTable |, and the ServerParaneter object
may i nclude the nenbers below in Table I1:The name of
Bdgingal@nattess S:esid viashe Applidasivasetver fr om
the__coiiectlon Table I Ser ver Par

NerbeI a2k TGe et des o5t ooty R ASBIh E4 i
%Eﬁt\éﬁ's of 9?21?— Lia thi ?;Pgﬁ&téﬂoﬁ @eﬁ)@f‘ Qithbd thr G %rStheT)oer Portal Server

a user e ‘contents-of a cell via
t(&BS)Gﬁipdr; araini AppligeticeBerver ¢ dven wotkbool ipamnShataskpane One of

it KB e bRt eRb Rl by frodRinisns fo

ieBitinB ShePédnt &R BT ARSI Bak Bk @mplWe Ve hocobdaate with €lidliaténtion, and
known nechani snms for editing the content of a_cell may

et dipplobgwing impiereentdioncistails mre prasenfadvieniliustiativenyrpases.
the fohdol g, i '%%gg&@%%%@%% h?edaf'b eefaﬁﬁicglgn{aﬁéut bya

il lustratrve purp SOfe grou

ShiBadshettsetlet.0Ths A{iphcta‘ﬁ;@hSeﬁ@f rals desopibtd bye)a:mplary embodiments
spreadsheet server, The Application Server,

desdn e 4V shpaskuhisheangong f ﬂiﬁ%&%§errﬂérseﬁpﬁeadﬁ1geeéwv@¢29°01<s for
TR A g AP k) g FORIALE G IRy S

(@8 isdhe Cf(ICJHﬂMn) engitieg axghanstadltyi compBees/tbe badkSindi ®ntmﬂents ofa
AL o el 08 AU ISR e SR () EBA e fron

facmg components of the spreadsheet server, including: the Application Server,

application programming interfaces (APIs) and proxy.

[0074] As described in the previous section, workbook parameters in
accordance with the invention include a way for a workbook author to select a subset of
cells in their workbook and mark them as editable by the user. These cells may then
saved in the document properties of the workbook and exposed to the end user either
through a taskpane in the Application Server itself, or through an SPS filter. This
section describes a variety of exemplary non-limiting implementations for those

solutions.



spreadsheet server. As described herein, a Wb Front

End (WFE) includes the front facing conponents of the
wa@proeasisbeet server, including: the Applicati oPCBES2006/035168

application progranm ng interfaces (APIs) and proxy.

[0074] As described in the previous section, workbook

paranmeters in accordance w tBlthe invention include a

way f@078] WBigkhAadkusitatdsan exemplefysum-Emiingd scmenélmt ilfpstrating

in the| r . wor kbook and rk .them
3 APPhes ioPOcs U S PrE 18 AU P i By, ich the
{ Qo WO Jab R er8 RSing MROASSlichn ﬁbefvemithmar
t&ﬁcg{n ??ougﬁbgz tO\ggtrkpane ?n tﬁg Appl i t:atloon Servter

retlaﬂinga@mnohpmu@wnmdSPS filter. This section

?ﬁ;?;t@ﬁﬁht Pb | et %rd it gzﬁé%gg% &iogﬁ f%%ﬂi}%}r T':?arametenzatlon

bdehM$ds DB RErs %m b@hplele doatindn taKsi anlohit hamngtmshmn to the
illustrating the Ap 1gllcatlon Server, wWith élgg
stweaisbieh chentise Awertel pTHREARSCOPATATAFEHZAI0E AR, slicer

glzerr\li;aé:P %\EM ﬁ?%%h?d hQefiCin tﬂ?srl‘aéﬂ%ﬁte ing 1H§én“c‘ign tah@w@ﬁﬂ%r% g)adldta]ﬁﬂ

! requiring a“cCco onent downl oad
bavatdeiess we@dtict, Apﬂilﬁ:atlm\l/ Setveioho dsivp pther Veb paatsi ety of

pararret rization scenarios sq.that user

conmo |[100( 4t k? OhFHAD ﬁe%Wﬁ‘an’émrgg ﬁ‘lrjei’?g’irlis 1i% [P BPhHived in
SR CRLSE K8 th A%tha?i@ﬁ@éﬁfeﬁ of fhe inveRfié8 MEetask of building a
paraneterization wll work with an SPS sheer _interface

ass)rktm@krwlﬂe@ﬁlhb}eaeﬂs is| qngifiered o prstance.tHBPS§ el F1sAfes weekly

.1 bt
T
9 ExtSRAEILX BRPEVRTY w@aﬂﬂelrﬂﬂréshélgths detaparidcthent kmferam}zemmapshots
achi eved in accordance with the Appli i on Server.
1o éhei wierkheelofiltered fortthe Karisyus Begiongi iR @]Vhéc%ﬂkﬁ’egﬁ I:‘II(F }l’?n pastes
?Hnlﬁg %gé SQSJolaﬁ 1lca‘ﬁﬁ%}eﬁjc§rtﬁgsun'1:195ry' A1 SM6 Snand ARG E

ORR Creat es es reports“for his upper
managgoeTy]. aneta;astal]hng nhermr@mmsoﬁ@@ke wpwhver, John jumps on the
r nal

t
DerdstieBaranazeniad reRaristunERberh s REET Deliiommtks it more
C}faa&aiafe A &%Oﬁe aldot 1Rk a@ﬁg{&cenhﬁat\éays 186 Sedi TAIANE tdplof his

which they work. He then pastes these inmmges into an
smicbocdm Deirgispetiishde ﬁma«}shnﬁusm@h t @hrrr@ﬁg@%ﬁ’éfﬁthe can set certain

After Jinsta r
aéfﬁ l?e pajgrﬁﬁteTs Vr}% &he d’lﬁ%ﬂl&% %c?% tt(ggﬁ éﬁ%&éi’@lﬂc‘%g 252 workbook
Iﬁréﬁ@étlsls Whén mfwk&ﬁb&m&hdsgn%ﬁppl%han Servaﬁ Kehti is emiteel to see
readabl e then ever. He al so has_a sj nal g C t hat

SHReV taﬁl@pqné@pmﬂr that cordaing an gditahlesregion oh&?pfeﬁbm South’ and
g‘gﬁk{% Zzgpﬂcl %Eil s e%geagiihes Rhtior) 889er ﬁﬁ'leéh%:g %vnfh*}ﬁ& a8 all

Isto paraneters via
| ipdatedi fontha sduttemi rdgisn tNoxs,eIohn lnevar digs wrsené bht tassaiweekly status
wor kbook
mails ever again.

[0079] For another scenario, the invention enables the building of a
dashboard. For instance, Sam is building a dashboard for the senior VPs in his
organization and wants it to display key performance indicators (KPIs), graphs, and
sheets of data all built off a single, easy to manage filter control. In accordance with the
present invention, Sam sets up a page with several ‘naked’ Application Servers, some

KPIs, and an SPS Slicer control. Sam then goes through and assigns the Slicer control



paraneter. \Wen the workbook | oads in the Application
Server, John is excited to see a new taskpane appear

W0 bav/0dond ai ns an editable region field. John BPCL/E8SR06/085168
"South' and clicks "Apply' and watches as the
Application Server refreshesiytr1the data all wupdated
for the southern region. Now,““John never has to send
tuieke meleerwekies fropt alt the varguspary en thegeagh. anfdoesighs weh of them
gyothér“ﬁgqg?rio ﬁhe i nvention enables the building

2 Yngfs SREBYF OBt i nstance, Samis building a

dashbaygd] f Qow, ReheBRIVP goddRs tieiabhtsoatd papri andistlects ameport from
wants it to display key performance indicators (eérl S),
Hredishall ofiiep Shvets: SFaphs, deel BPLIICRIGFY wod3fq toZeflics gheclata i'that
?e?fa{t HePadlB @%Q&%Js L & th€ %E’lfb%l)ks oHIRE 6RLARGRe %I&RT& RBort.
present 1nvention, Sam sets up a page wth severa
" nak e {08Ap p I aatordemeSerithexsmplagneonking ingainglamerBR®ns of the
Sheer. coptrol .. Samthen es through and assigns t
PO SRHkPa?ls BRI SRR 4 AP OWEo A, pfdae CS
i ShARLSto @Mb@&é;%xﬁ &tief6ia aQfriviaREAPL1O the
g&g%dﬁgmeoﬁgﬁe%é‘?tapﬁlgon?%gl. [ 0080] \t/;v when ?VP goes

.t he dashboard page and selects a report firomthe

list, of,_ the sheets raphs.. and KPRl i ndi 0 .
updat 4008317 3p oBE pRBRE T, B inio Baiiss iRt giyes
RaGesS ¢l adtkdnstdi@eir Khpak et Mdfthé Vatedwrs 81 iR thd8licer whenever
sel ected report. [0081] In accordance with exenplary

ilesruser sHomighe AR nent ati ons of the invention.
Wor kb ar
or opol BRI £ cGRR AVEA (RESEESHERNing 2 contrpl of he
dincentjers, it onevexdansety mondpeiting embudimeat pf the anvenhiéih, thouser goes
the CS, [.0082] In one enmhodinent, the inventi . .
SO Feaies RSs for S B AL e AR eton Syl 08 o begins cropping
1P §(‘§rﬁfd|T§fnt(§ e TRRE W H8H 28R, TheudR e theR Rlicl 6A ah hrrow in the

in the Slicer whenever the user submts the page.
[toEght of theseininol,and dmthis diopdovine theyewilk dheoSPGoigiectens, and the

d control ~of the inventig i. e L,ar y . .
el rRRE FRE CRinstifinelaR 4 Raenmifu it TPR: Yoy, which agein
aaeses aflyeubRsiphedibiRtWebRdnderepage that the
Application Server is on and begins dropping filter

cont r dP€841nt ditenike usgrjselgets hep\priicationypever, they aggppmpigd to
t i . i i . .
SORE B g0y AR Rt} SR APl on 3 is exposig. o

Gbtheg attempted tapctup heoddeytiort fromraumblitiovalisinfies tcbminol, they receive a
includes _a " ' al ues_From' option, which

Cet Filte .
TP REcCaliDadhom () HisARricpigh Serugiis By ZBRUAG R pyplti-valued
[2P8AdierAf 4l thEPRiIVES beBIAS sStub RRoARRYILA 8 TR PRACH S Server
they are pronpted to
using that filter control. Assuming that they were attempting to setup a connection
from a single-valued control, the user will then select a parameter from the list, and the
control is then considered setup. In one non-limiting embodiment, if a parameter is
connected to a filter control, and the Workbook Parameters taskpane is visible, it
becomes disabled in the taskpane.
[0085] In one non-limiting embodiment, single cell parameters accept a single
value from the Slicer, and that is why for every parameter, the invention passes a

‘SupportsSingleValue’ flag to the Slicer. This means that the Slicer will only allow the

user to setup connections from single valued filter elements to single celled parameters.



select froma |list of unassigned paraneters that the
Application Server is exposing, or, if they attenpted

WO 20030807 a connection froma nulti- val ued fiPCPEUS2006/035168
control, they receive a nessage telling themthat the
Application Server is not exposing any nulti- valued

parameiers nd they will not le abl e to setup a
connect08A] I enecxemmiary gpn-himittag Gebodimieny velnay arpisentdo the CS

C %M-val@é?éﬁ‘g 89 tHaPAbt aﬁl'}i%)‘a.ﬁf@%‘@ ggéhc% ﬁé"%'ﬁ‘t fGnt %Ssﬁ'dlf]?e[ %der of

connection froma single-va , the user w

t them &k oot matigadppepenteferromhartiéing insty, beapgliedin awondaae with
t.hen cons der e etu In one non-limting

e 6’81Yer%lﬂ?m e&“&é’?é%ﬁ@ﬂ“ H®- connected to a filter

cont r ofoosandid éb@:rﬂfﬁéiﬂy%ﬁl‘imﬁﬁﬁé@ﬁb@dlﬁlehﬁsdf@ﬁ’enﬁvéﬁmn an

VISIb|e it becones disabl ed I'n the taskpane. [0085]
pAnd/Grllapss Rerip ﬁgweciﬁg osidnesre., sitsite gledeg of hgb’rapﬁﬂnet\?é@&book

af&ﬁﬂféte?s t%&lgﬁhg bift out%{a %158{%1' IQE to§ Cl)’lﬁ E%% éraegf)jeg 1vealy) and a‘m’fﬂ%vs the

for every I nven
' Ghep pohitls Sr sigiwe&ialtmpaﬂd dthettGolbendy b&placedldbose BERABe
gat Hlfﬁg rWI|JHOH| all.ow the user to setup
FrrndiGollapse Byrand; thg Wo Lok EaTaTters faskPafent S 1 6
si ngl e[gpgk] eFnP Rk V@élﬁpggﬁgﬁhclhﬂesoﬁleirﬂﬁé?%{tﬁ@e qn whether

non- I|mt|ng errbo I ment ues are sent
niwdasipaneds pellapsed eoexphadedrant tisd 1Imqga isscentezedbath efdrtiaelly and

S o S P b gt (B s s,

“accor dpess] Wdhbkihg %n'tlﬁB’EiBah@/Cdllﬁp§ehﬁar WNRA theRhsiane is visible
mal functi on 008 In exenplary non-limting

et ﬁ%fné?vé‘-’r the IE@P&W@QH&P@@I baragy GESOp'hn dreight aql@e(oBbﬂ edge in
ts to th
R Yo Er s of it nedicifont Servafcen e eff b et ivigation

| edrtgrof it tvidth ek vitespetitkig bi )hemq)aam\mpgehﬁr WHH the
to hide or@ie how t he t askpane. The tool bar may

plegtRgge iy norsmlwén aﬁ%ﬂlegwp%rp%‘éolme hsput Néth it, and
VairRg ale AHAGRE Ea LA IRARE:: nhBREn dhe

Expand/ Col | apse B es an rnmage that depends on
whet hel0090) ﬂ“hs agEa ﬁhoulé also bk ablseal tabrto epBuy@d/Gotidpdeltfar and

[ SisEent e ofh vertically and horizontall In
Ieé%?r%lagtvl% Eﬁ#ﬁﬁ 4§ embodi men%/s t he i mages usgd
are aS[(f09iL0Wﬁe sthfRQ3Ue febiipaké, 'BQ i cEﬁ%sEﬂ( Blgér}gf cf ?s&ﬁ'gservéd

bar when the taskpane is visible hide

t hEouzhpesibads|tp élps@S LHrusoif dre user ¢dilepsearthe uagi{]tane dlgiathém performs
L 08l Ol By AN S8y g ot

bmmagrmllapsedvm dth along with it. dicking on the
Expand@%g# aﬁb(? bar when the taskpane is hidden
reveal NS RPIaEE N HERIME R bedimentp the ngkbm)lt Rarameters

| faskARE sBhS ’vﬁﬁﬁe Eﬂheto"ihéjhghtcﬁeﬂt R fn%dgjnoq" Bt DR the

navi gation bar.
Application Server, except for the toolbar (where it is positioned underneath).

[0093] The parameters to display, and what to display in the corresponding
textbox, are passed to the Application Server by the CS. In various non-limiting
embodiments, in the body of the Workbook Parameters taskpane are the named range
names and the textboxes in which the user can enter the data.

[0094] For illustrative purposes, an exemplary implementation of the UI for
the taskpane is illustrated in Fig. 4B. When a user first opens the Application Server, if



[ 0090] The user should also be able to tab to the

Expand/ Col | apse bar and operate it using the ENTER
wheys/0p0e91l] The state of the taskpane, be it PGI/US2006/035168

col | apsed or expanded, is preserved through postbacks

to the CS. Thus, if the usergaollapses t he taskpane

and t hen perfornB an action requi res a postback

there dre pﬁsmemmefor thie woddeok ehd sy otkireok Bakmaiess wsmane is not

L e RS ah S058k e SRS EOTP RS b B

Visiid Ih?oﬁé]&nﬁ&hfn@ﬁt EHeQﬂ%}anﬁét&E trd dispgediR @&)safife odidr in the

controls in App i cation Server, except for the
Woukiok Harmwtersmskpgnem@éhq ordercian viigle the aterassqdgo i Application

g @ﬁgﬁfrs to display, and what to display in the

Ipl%)b ng textbox, are passed to the Application
Ser ve[0098] t Meoths: ethbodimento e deHcﬂbtlm prioperteissbowmasn b $qoltip
in the bady of the Vbrkbook Par %ers taskpa q?ﬁ h
THE Whem Hherugeigho VEESRYST #hiFOR RET AR D28 SRV gy 4G eThe icon
Hsddm %glge £858he b hafRled in I'Rﬁ!ﬁadgl%et {d ﬁll‘iﬁh’&% tHéeQyser that there is

pur po an exenplary inplenentation of the U for
hhemlrwnkﬁn ttieat icell.i Siheesthe Beswtiptinn Braperts B optioanl, & nesldescription

first o t | icati Serve her

alE B o ghen REed BastShevain e el BLRE Shown. The mouse
RaisarBh e bptidml E’@ﬁﬁn'a%)ﬁﬁér \ﬁlheiﬂiﬂeﬁdp ¥f thid ingageb part
properties, then the r kbook Paraneters taskpane,

st ar t $00%63; Bf there are mose parawicrdhan canid in helasitnans inpae
BB o o g 5 b O By R e
Rbm&a;hataﬁnﬁﬁfs\tﬁé pirymefess £13. thélf)@eﬂﬁés Ifrthetidee is viewing a

enbodi nents, the description pro e IS S
eswkeqak with parametsrs IRdhe KW erRARS, 180 arlgmlng)&ﬁlggle?ﬁ%e user
X hi@br le@W ahoWBId e EE g 1 Ex EH@/C'O“EI UL ATHEY: fRB1atliB® bar has
sanme as that used 1n the Spreéhsheet o indicate to
tthve sta%r ondrabert the pegd is imDesigndidef and aniotiter falwhenShepage is in
% rlptlon property is optional, if no

% on value is provided, then this icon is not

shown [0@9171 NEndtR&! thpdoMakdmAer tEAQAA be Flispoiel Sy thd se@em

may optlonaII%/ remain_a poi nter when overtop of t
ms@@on ioBiap ﬁablql??ep@%ld,éﬂhieh earRecepran@iiplervabies. can

f|t in the taskpane, in one enbodi ment of the

icsw M b Caout Sl S PAL AR RAE:SH Bl SRVASSidatSH s&fasr

SEeT n of the taskpane that contarns tne para
and t Heo98}v aAméescnbéd dtheelis accdrdance evifhribe anventidd) a(ﬂpreadsheet

KBRS ATe K e e s,
‘Ugh B Aﬁﬁlcgﬂ&fi‘%@h&ﬁ@&qhg%ﬂityﬁﬁQeéldéﬁtoi FRoF firaRRterd AR set

their values. As described above, the Application Server includes a Web renderer for

rendering workbooks via the Web. In this regard, parameters enable workbook authors
to create a single template spreadsheet that can quickly change its contents based on the
value of a single or multiple parameters.

[0099] For example, a workbook author designs a mortgage calculator and
creates interest rate, principal, and down payment parameters. The user applies the
parameters and the cells calculate and return the appropriate results. Parameters also

allow the Application Server to participate in business intelligence (BI) Dashboard



two states: one when the page is in Design Mde, and
anot her for when the page is in View node. [0097]
we\@vioar764 ype of parameter that can be support BAI/D§20061635168
present invention is a PivotTabl e Page Field, which
can accept multiple val ues. eration of Cal cul ation
Server and Interaction wth te Application Server )
FRO98B]s iAsvidels a sinpledvabbmage consistaetmnitiptcwemparts thitecan all be in
invgnti on, tﬁ Sgrea shﬁet Server includes the
£i5a5psdiqp the VellE Pk BSBEE to be paraneterized. Calling

appl i gAoPNA Bi BatiRakiibhitéAtd BdnBani¢ek stabes dhdekiveaetion and
ability to request a |list of paranmeters and set their

fratuendly arsa méx of qusatitasive information REPENISd £ BROLBGhats, metrics

. . for . .
eREkBn it LERGELE ARy AOVEIIAG MErARRGK A oo
abthbos _Sor?(jlileﬁfsﬁ)attﬁe Qg?itmfrvetdm{m\gdm. 3 pre a? sheet | t hat f

can |1 C change |Its contents ed on e.yal ue

a si ﬂ@l@lb‘\r/ Ampflf-gbﬁpb Pﬁ@%‘&ﬁ‘ét?%% %@ﬂq%f?o%?m?is W %M?f&&’%‘ that
W 5?&9&)\%%@% ng%% %ﬂﬁnp%hﬁ%{ BegR R BitemaBth parameter is a

creates 1 nterest al , and down paynent
paghnedlaresed Thegaubet haa ppén ‘@sgged?d apapaamictsrs and t he

cells ul at e d refurn-t ropri,a resu

Par am&&gjzi é?%ﬁooﬁﬁ? SWai’ﬂléle g‘fﬁsﬁ‘g‘%ﬁf Sgbaﬁgbey Cta%% Rittered or
RAELD Bk QPO tHeValliéSI Magmsanh d¥rghisih g efeG@icéBdb part). For workbooks that
Dashboardscenarios in which a single web page consists

afe lmrj]mg fepiereddbam AppKcation Servgnthat arepartioh addldashbeaddhe
he. li - 0 i .
?%&tllc?etbo\ﬁca%%%}lgg Z ué&ag% to[rgﬂ'%:(?](cjhef%a?elr% RRARS geéfasglgned to

us an ri‘ve action an
ftheBUPaiHbya, € a m x of quantitative informtion

presented as reports, charts, netrics and ke .
per f ol e Insuderde arcomphigh Hhisa; rfl%ﬁh?’@/‘émdﬁalf%)%qeé in accordance

REBSERISENASN E&W?%g@ﬂ%{hﬁ% WhAYAPEIM:S (S MhdyN®ntain and a

quantitative data p d. [0101] A wworkbook
pacchamis@rfor setiing/teiraklue(sassoci ated wi th a wor kbook

nopl i QR B GRY SRS aR ePyey to Horf Bpat i Fognagio, when a user
Sha8sR -acp%kalma@ﬁ%%. PN SRarb it shas ﬂaﬁeihe'_'gpﬁgﬁfg;g'et #61kdook

par anet er . [010_2 One of the capabliitl es o
dHisaysdrin ¢he Apnlivation Reyertgfedie theivatusrad dheslicst(Fe ed

b d h | . ' i
web pddT01 ey BeasFinRl e LA o RiiE U bifetioh SBhyen), pan ask
Appkdroat fopthe 3Bt yLpariuh dtersaissociesd with aavdskbdoks hbaeexemplary

the Application Server should "update” to, reflect the )
pankadinent, eveaithensh ssimg apasapsterdvalys is gHed]vebacabiigny to setting

Lt&% 8?%\2 g?la %Elggegrg'r'r &eﬁ%\%@yﬁje o381 idd Br 1 JEBCRAURIY fat a
parameter operation failed and not that setting a cell value failed.

[0106] In another aspect of the invention, workbook operations related to
setting parameters are optimized. For example, calculation is suspended regardless of
the calculation mode until all parameter values have been set. Additionally, the
invention ensures that the definition of the parameter (e.g., named range) still meets the
requirements for being a parameter when the workbook is loaded. Additionally, calling
applications (Application Server) can set the value (single) of a parameter.

[0107] Consumers of these dashboards will navigate to the dashboard and be

able to change the “project” parameter in the parameter web part. Once the project
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SetCell() method.

[0112] Optionally, the CS will not implicitly or explicitly change number
formats on the server based on the parameter’s value.

[0113] With respect to suspending calculation and data refresh when a
workbook is opened, the CS of the invention supports the ability to set cell values

before the workbook is calculated or data is refreshed, regardless of the workbook’s



in the workbook (in order for the Application Server
tolist themin the provided order), Current val ue of

wao b@7p3n7earet er and Paraneter description. [011B(T/Tkm06/035168
paraneter's nane is the nane of the named range that
it occupies. The Paraneter order is defines the
paraneter order for display '&ur‘poses, and nmay be
ehgdilaenh modeondatd efiysiodettiveg s Oanel theqrarameters Trresetbshe warkbook
return this, information.tq calli pplications
1eBEps Th@é’P]:GBHmS’émPg?)“?W E‘dﬁ%ffist ?%ﬂo%(g the current val ue
of thmRE] aMRBE emBB&ithcRf kiR BpSlicatlas SaeOfiss@atameters as part
description that the CS can pass to the callin

apwbikbaok open( Wi therstaroslicsesrancthy pags the have fiefﬂg]"a}Pﬁ%
rovi des a..neans, for f. ' [

B R % o oL R SRR S s
tm?@n&h@%ﬁ%,@ak,l to the CS, one or nore paraneters
val'ues can be set. As nentioned, .in one a ct of t
! ovoriTaa] dEine ok osH IR AR AT IS giepns Bt he
%%rlgﬂ)%}(%rot Ylﬂ!illlj}? IRbEirS4qift el a1 &fifidhdte, Grord whEH stald te-user
A I 'ng Vatues 1 or parameters is equivalent to setting
gigaey iﬂi@ih‘felﬁl:aldmldl?libﬁ it otder 10 see theShneds|iOtheew oristioolf @uetiojthe

tiona , e CSwll not inplicitly or explicitl
@H@ﬁ&éﬁrﬂaﬁﬁg’em&mﬁd’@don t he server bgtsed onpt he Y

par aneh ] S 1VRIHAEa rdkdRbntbE A1 88MREk plidnfUEPRIBY RPas a result
cal cul'ati Oon and data refresh when a wor kbook is

of e pedimetdrscifi8g opetatien by theripnlisaliepParers Thigoom peouypif the
e S5 B B3 R i 2 o 1

WRik kR0 e saaltiouhiaiaranetam detherwaRbaokrmiinedhthsirtdefani sell values.
Once t he paraneters are set, the vvorkboolé returns the
t_he[l

cal cull@114dn m@npwmmrbhnmtr}amb%lw%? e BRI, ien 2
ox{z‘c?rk%ﬁ‘i&g LSRG Bg?@e%@% CEFhEAR (56 YofanfAGS B8fined in the

par aneters as ok ope en there are
sk orBosk aill mbet thagitetihadfined \fer tohidgparemetatsud$ this condition is not

TR ety tepamees B s Ssp pruehs ol brsemeits B mprigooks not
‘ggftlgg?gé&amk&ls]{ﬁ]a Néplhi_éﬁ%n"&éﬁyel? fémpted kd\seTBP Y& be appreciated that

Ilati on mode, I's means that the workbook, o
pibt eriterialforybenigd & paremicter maydie vesiousty sat bpsediasrflegired eharacteristics

f which state th L nit [ '
o ale Sl ace Tl a8 RN bV G BB y fae
PA&:APELER Rting@ardeiteg. changed. [0116] It is not a
requi renent for all workbook paraneters to be set_as a

resul t 0848k Withaesrcst toshe s9iHee BpkictisvaIS Afypaappeters by the
A@a%dl&t?otd e%%iﬁ%eorf\fﬁer CS,TtﬂE §etﬁffé'!)fda ﬁ’ﬁﬁl’ﬁ@t& Ehén%@s the value in a cell, and

depending on the calculation mode the workbook is in (manual, automatic), the

workbook either calculates or does not calculate.

Exemplary Non-Limiting Screenshot Sequence

[0119] Figs. 5A to 5K illustrate an exemplary sequence of illustrative (non-
limiting) UI screenshofs that show the power of the invention in connection with a web
publishing experience respecting a workbook that forecasts sales based on variable
called growth (e.g., interest rate of a bank account).

[0120] In Fig. 5A, workbook 500 includes cells B3 and B4 that label “2005”
sales and provide a value $2000 for 2005 sales, respectively. Cells C3 and C4 are cells
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associated assumptions, can get extremely complicated, and may therefore implicate
dozens or more parameters.
[0124] Having selected growth as a parameter at 502¢, as shown at 502f of
Fig. 5G, the user is returned to the main publishing UI wherein growth is shown as
having been designated as a parameter. Finally, as shown in Fig. 5H, at 502g, the user
publishes the document to the spreadsheet server by engaging a corresponding
“Publish” UI element. Having selected an option to display the workbook via the Web,
the workbook 500 created via the client application is displayed as a Web workbook

504, as shown in Fig, 5I. One can see that a list of parameters LP is displayed to the
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edit bﬁ))iZ%B Flagng represserr]r?s\,\g]ﬂow d{:alggam suﬁnlar to the foregoing sequence, but
without certain limiting details. For instance, at 600, a user chooses to author or edit a
workbook, and at 610, the user invokes a user interface component for designating
parameters of the workbook, which may be done at step 620. Optionally, the workbook
may be published to a spreadsheet document Web server for rendering spreadsheet
documents via the Web. In the future, whether the spreadsheet document including the
designated parameters is opened by the client or viewed via a Web renderer, a private

API operates at 630 to discover and extract parameter information from the spreadsheet
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a system capable of communicative coupling to one or more mechanism(s), method(s),
function call(s), module(s), etc. of other component(s). The term “segment of code” in
the preceding sentence is intended to include one or more instructions or lines of code,
and includes, e.g., code modules, objects, subroutines, functions, and so on, regardless

of the terminology applied or whether the code segments are separately compiled, or
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cBE5E Pt St aschre e bl g Brockure ca.
drft dHjec@ MEdRI ( (!(DM? iBERRANArS BhSdmpABIdNeHEINiS khe definition of

functlon call (s), nodu e(s) etc. of other

cmwmnmgsmerfme term "segnment of code" in the

preced e j ]

et r i3 Uh e PoPf et LR Rekalo d Bt e HPhRimod

Cwﬁereﬁjb eh¢| fast codbjseg@hént t@bghid infoiestion (wikdre GinSorn@tidn3 13 used in

ardl ess of the term nol ogy applied or whether :

tﬁ% @eg@t segerand chdss dapao ,cr@wﬁswe%rc ) & Hsesesrd code
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| %Efgg%%g ghilt%gﬁﬁg:\%egébg/ t?é géé:gﬂ@go > %ﬁgﬁtfrhceenéeg Jhe information; and
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RO o SIS B Se D BeranaeT pea Fhcsn 8y Bopnimportant

wWaethb eperahiSn beihe ihtefadd Fethehe aRalet bOWilh@r %ﬁ&r@,@t& a
of code are i | enent ed

combination of both, as long as the information is transported in the manner defined by

the interface. In certain situations, information may not be passed in one or both
directions in the conventional sense, as the information transfer may be either via
énother mechanism (e.g. information placed in a buffer, file, etc. separate from
information flow between the code segments) or non-existent, as when one code

segment simply accesses functionality performed by a second code segment. Any or all



wholly in software, wholly in hardware, or a
conbi nation of hardware and software. [0130]

wORw708E6d y, a programr ng i nterface may be vi POEBEUS2006/035168
genetically, as shown in Figure 14A or Figure 14B.
Figure 14A illustrates an |n§§rface Interface 1 as a
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abcftfrﬁlﬂfﬁabdl indiretidy bisBdaling th‘aﬁ:obﬁm&ﬂmtonsﬁnsmlapm discrete

i ncl udes data, conngnds, re ues th e
comagacHtent. Thitis depicted gchpmat P %6%18 Eddsh RO
S6aERE &S %hﬂ 68 abBbdHnQE MR df%‘wsﬁfédseﬁsrtﬁ’ fﬁtlcrtiéﬁﬁl'ﬁ'ye Thus, the

sequence, syn ax, organi zat | on, sch enm, tim ng a
dotetfect fuottidrabity wfrlﬁgmm i4hand 4B iay hee"gcstmd to ladneve the same

derlyij t t.
B e b B g er B ey P &b R Re ERE
beccbtdifglyOds NStk &Ein Fiflire 35 A OB ifthiod Pré¥fiddidihintedfaice Interfacel
| ong as %”he information is transported in the manner

cmay pregiibdividedetoicaneart the eommynications of the interface o multiple
{e%ra?%gllﬁgerfiag@%/%nﬁtterﬁ%e ?Sﬁl?eq‘facg 18N %hl*fe? %quevmg the same result.

Irec conventi onal séensie,
I Alé Duswited th Figarsifss, thwfiindngrovided by mtafmtie may be subdivided
mechanj sm ( infarmati on placed in a pbuffer,
S Al

elfl@ mglél,séﬁla% g5l [P0l frestts- Sthke| aghieiee ﬁmtané% é@mlaﬂ%
Bd B) ofthe E‘&B gXo& s%glgj] ent@shidh) %eﬁ@? JH tﬁﬁ%ﬂhe first code

np y accesses Functi o Ity perforne a second
csn:gmeﬁtetgayabt factorgd mito mlulthﬂe mtmfaeeaﬁp,eﬁbslmyc b@hen factoring, the

Bt Pt e el SR ) e By BT B LR T mumber of

| pRsRLYs BoMBtERitRhd 278 B&deysegl%éﬂd Bfleither of the cases of Figures 15A and

15B, the functional spirit of interfaces Interfacel and I1 remain the same as with

E

Figures 14A and 14B, respectively. The factoring of interfaces may also follow
associative, commutative, and other mathematical properties such that the factoring
may be difficult to recognize. For instance, ordering of operations may be unimportant,
and consequently, a function carried out by an interface may be carried out well in

advance of reaching the interface, by another piece of code or interface, or performed



configuration, and so this |list should be considered

illustrative and non-limting. [0132] This notion of a
w@e@gnsanmd ng i nterface is known to those skil | BCI/Us20061€35168

art and is clear fromthe foregoing detailed

description of the invention. There are, however,
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out._well in

PUrposes.

C. INLINE CODING

[0135] It may also be feasible to merge some or all of the functionality of two
separate code modules such that the “interface” between them changes form. For
example, the functionality of Figures 14A and 14B may be converted to the
functionality of Figures 17A and 17B, respectively. In Figure 17A, the previous 1% and
2" Code Segments of Figure 14A are merged into a module containing both of them. In



advance of reaching the interface, by another piece of

code or interface, or perfornedby a separate conponent
w@Roovkao7eyst em Moreover, one of ordi nary ski |l PCT/DS100€035168

progranmm ng arts can appreciate that there are a

variety of ways of making dlfgégent function calls

that achieve the sanme result REDEFI NI TI ON [ 0134]

Itlns soepthe asdsseginentsayaybsiliwsewinthenieasing gridy each ather but the

fine spect s af
AR R SRIONE s o LRI} Rleetig)Ppute. Thus,
|fd51t ik, &4l Call BRd Retugn bthlethisah@ohd OnfirdeREestin), but similar
and 16 For exanpl e, assune interface Merfacel  of

rpir‘gr@s%n&qmtesmﬁabmalwhmﬂteeﬁcec@mrfasahmaé 6iil pgdn effect.
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redefined to ignore or araneters

i qememirdeasions.fhas fsalepicted snhe;m@lcﬁily &y Figutse 18 Adeflili§Bd Aashown in
Lﬂél‘ﬁ% 18A° o&gor‘ mB d e%%{(‘@ 1%&1?\90 le 3Dg\g>r1]cecl%?er§a%¥§§) since they

€ Pl
ameters, aﬂ% processe

edis&@ol ﬁﬁﬁtloﬁ'dlﬁy ped hér 1h&ﬁﬁcd Smttiais fioin gRneighas ﬁﬂeﬂace) are
programm ng i nterface may, i ncl ude_aspects, _such
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be converted to
interface, in this case 1nterfaces Interface2 A, Interface2B and Interface2C. The point is

that the original interface used by the 2" Code Segment is changed such that it is no
longer compatible with the interface used by the 1* Code Segment, and so an
intermediary is used to make the old and new interfaces compatible. Similarly, as
shown in Figure 18B, a third code segment can be introduced with divorce interface
DI1 to receive the communications from interface I1 and with divorce interface DI2 to
transmit the interface functionality to, for example, interfaces 12a and 12b, redesigned

to work with DI2, but to provide the same functional result. Similarly, DI1 and DI2



functionality of Figures 17A and 17B, respectively. In
Figure 17A, the previous 1st and 2nd Code Segnents of

Wo-2@ans07dAA are nerged into a nodul e contai ni NBCHUS1V006035168

them Inthis case, the code segnents may still be
comuni cating with each other 3gut the interface may be
adap ted toa formwhich is nore suitable to the single
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t {’b@th@IQHHUﬁgﬁ@I orodiffeiedt P lctoldp segrfl ér?tﬁ 9i€is de cted in Figures 19A
communi catrons. This is depicted schemati ca

FrLE e Asgrandegeasm, Figey eéHAV\ﬂiHS appFagh iesimdlar tocthe Dwvorce scenario

I eware (,Divorce
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conver communi cations on the first interface,
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abase ppplidetiens todbenof impfideodthcneraingisgsted. Ao depicted in Figure

o s RSt el Rt e lsebiels iy hemmliedis

Oppalidly fBSE IbitersREIEEdhd DidiBLe@ M \fv%l? rent
interface, in ‘this case interfaces nter ace2A,

| nt er f WI3BR Hrigalvenpted élmtherbeV@demrlbcct sdehariost fopachieving the

b 2nd Co
CHLf 8 B RS | o RO PR Bl
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di vorce 1 nter
generic scenarios presented in Figures 14A and 14B. It is also noted that, as with most

programming constructs, there are other similar ways of achieving the same or similar
functionality of an interface which may not be described herein, but nonetheless are,
represented by the spirit and scope of the invention, i.e., it is noted that it is at least

partly the functionality represented by, and the advantageous results enabled by, an

interface that underlie the value of an interface.



DIl to receive the communications frominterface I
and with divorce interface DI2 to transmt the

w0 nioeosEee functionality to, for exanple, intePE¢HUSN06/035168
| 2a and | 2b, redesigned to work with DI2, but to
provi de the sane functi onal result S|n1larly, DIl and
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funct [0188] | Theefaré mubipiawegs df 1h1phmmbnllﬁg tie Fesput mv&ntB)n e.g.

to armm/o at i st em mhl |d|n

& ARt AP Pt FES ol SPerBUREAR (sl pagagions br
Wﬁlﬁﬁdabﬂ’@%@o&@ét‘ &8 whish bRabls ml@aaiohy ahi YVt th e the
code to replace the interface functionality with
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(either the original or a different 2nd Code Segnent).

Thiwerk grclideitereadhe nndarlgmge@nqw may b gpplieddo @@mcctmputmg device
seen.in.Fi I Q S, Si
3 B 5 b BRPEHB0E0ok Paindler et fishle, the
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Seeghamstennrf ﬁC%ﬁPWﬁg&eﬁ’H’@ep@V@P@)%% sgparaie, 9th391¢<%1 tbﬁ device, as
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PR o phlr R Ty TR B o S By i R et rom a v, as
tah ‘middimeani’ batween s dﬂmcb loe objlest afndd)lm ndteorky ag aﬂis&dim&sh)bj ect, as
i cations to the new [ nterfag% f the o er\g.hj n%f )
b, IABICRORY- pRAtien i ABY 951e Tergpaing He gremplary
Binfifhd Mn é trlafif3s biCetaMptes 26 %&Bn H@ﬁélrpzfs répRbdnefive of
to dynamcally factor, or otherw se alter the
iviatiens choeses,)thess 1mu|agesg Da®) andiexpmplgh grg ned indehded 4o be Hmiting.
geNari:ng f or. vV he sane. or
R BB A nISE AR Bpir ST o e hr s of
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above no y.
natchégiﬁu 'Asﬁglne d'ﬂﬁ%&hﬁibe gﬁ%%m@?ﬂeqUIS%? rﬁ
Sopieatants ih@otuletion with hardware or software or, where appropriate, with a

combination of both. Thus, the methods and apparatus of the present invention, or
certain aspects or portions thereof, may take the form of program code (i.e.,
instructions) embodied in tangible media, such as floppy diskettes, CD-ROMs, hard
drives, or any other machine-readable storage medium, wherein, when the program
code is loaded into and executed by a machine, such as a computer, the machine
becomes an apparatus for practicing the invention. In the case of program code
execution on programmable computers, the computing device generally includes a

processor, a storage medium readable by the processor (including volatile and non-



generic scenarios presented in Figures 14A and 14B. It
is also noted that, as with nost progranm ng
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"Bl Riol R haliQl¥ERl RdaKd. ce or object and the
network, as a distributed object, as hardware, in

ms rm r I0143]c oWlbiila she rasent 1na*g19k1q;1fha§ heert dasergsicrig, commestion with the

GB{S E{Fg g‘gl ar%%sp oefQﬁ o E%gln%? ggrﬁgg 2’% Pgl@&ﬁ%o@&%t other similar

Verfih gdlitG ek @iag % usé¢ hesBodifiogivhg afd addties madbexadptoshe
are not intended to be limting. One. of ordinary skill

i deseried gpbodiment fprsestorming the saq FaFdomspidhn pFeep davention
‘Q@ﬁﬁoﬂ fdeﬂ%ﬁﬂé BleRGADIFRE [sxé}ﬁ’;q@ e é?(@ &tWo?k Ef¥onments of

i eves the’sane, simlar or equi va unctl onal ity
athhb irercatdobyretdescribad imthe oenhmdmfrmdtwonkéd bﬂn\arqmnkmntsudn as a peer to

[0141] As ntioned, the. vari.ous tec ues scri bed
BRSNS R 16 L AT DR S g regent
Oﬁlvérﬁfotnvi@hgt BhitedMhFefo, 2RP RPHedh&hodd Addelceribed in the present

application may apply to any computing device or environment, such as a gaming

console, handheld computer, portable computer, etc., whether wired or wireless, and
may be applied to any number of such computing devices connected via a
communications network, and interacting across the network. Furthermore, it should be

emphasized that a variety of computer platforms, including handheld device operating



conmbi nati on of both. Thus, the nethods and apparat us

of the present invention, or certain aspects or
w@oooriosnTed t her eof , may take the form of prograreTU8S®06/035168

(i.e., instructions) enbodied in tangi ble nedia, such

as floppy diskettes, CD ROV, _hard drives, or any

ot her machi ne-readabl e stor&é@’nediunl wherein, when

syseenpy androdierapplicadtion speniciopenitingaistems eratosteniplatad, especially

machi ne, such. as a conputer. the machine cones an

AR S OP R AT Chie FORTRIEO IS PIRIERE cage of

progr PIMQPdWﬁl‘@&é&ﬂp%ﬁy CRbBYREhATERb tEu AR he hSeseiitBvention

conmputing device generally includes a processor, a

it e agetexieafipartiouls pxosramming lnegysLe cesigpts( tha énvigatipryis not so

ol. ati.l d nonvo ' ;
truid G Ao Y AR 18480 B bl
Aok itHabk ghataintsters Gnsocordaney with thegnwembion il fomther, ipd Erawemt
or utilize the workbaoqgk paraneters_of the gnesent

iTHgBtien BAY be igplemeRied AT 19SS Gl UL PIPRRorSHRD EURS Pdpvices,
ONa=T
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prasenttigeknpion gharkimoighd limijedtgeny singteremiridimens, buttrather should be

conput er stem However, the praogran(s n.be

Cond in B4 Bad SIS eosoiiRe Rl Pt s,
desired. In any case, the |anguage nmay be a conpil ed
or interpreted | anguage, and conbi ned with hardware

i npl enentations. [0142] The methods and apparat us of
the present invention may al so be practiced via
comuni cations enbodied in the form of program code
that is transmtted over some transm ssion nedi um
such as over electrical wiring or cabling, through
fiber optics, or via any other form of transm ssion,
wherei n, when the program code is received and | oaded
into and executed by a machi ne, such as an EPROM a
gate array, a programmble |ogic device (PLD), a
client conputer, etc., the machi ne becones an
apparatus for practicing the invention. Wen

i npl enented on a general - purpose processor, the
program code conbines wth the processor to provide a
uni que apparatus that operates to invoke the
functionality of the present invention. Additionally,
any storage techniques used in connection with the
present invention may invariably be a conbination of
hardware and software. [0143] Wile the present

i nvention has been described in connection with the
preferred enbodi nents of the various figures, it is to
be understood that other simlar enbodi ments may be
used or nodifications and additions nay be nmade to the
descri bed enbodi nent for performng the same function
of the present invention




wi t hout deviating therefrom For exanple, while

exenpl ary network environnents of the invention are
waele®ciosdded in the context of a networked envi rPCIES1006/035168

such as a peer to peer networked environnment, one

skilled in the art will recogngze that the present

iﬁﬁﬁﬁtiEHfi% not [imted thereto, and that the

nmet 3&3, e ﬁEScribed in the present application my

apply to any conputing device or environnent, such as

al.gam Agnetheds for desipeaticigel bagONBYLIEDS a BREARRLS document
COHFU‘E@%’ etc,, whether wired or wireless, and nmay
PP EIe

) . e
¢ rag@el At ABaRmsersweaeciadhpmethed iveeceisble by at least one
CHOBRGHRH 2ot fatifi (I (Rl Bi NSt vOT K, and

i'nteracting acros he networ k=" Furthernore, it should

be enphiagiuserdntehface eomaumient ass@fatebwith spreadhaét ot iRent authoring

i&) ei;%g .haagdheltf dtevi ce oPerlati ngsystens and ot her

appl i cat T of SPEdt 1Y Ws&rlhof aglusiuy g ligrrgpresented by the

Coprdad st Al @Am A6 REA Sila¥leardnlier M HRELoQ, W I el ess

net wor ked devi ces continues to proliferate. [0144]

Wil e exenpl ary enbodi nents refer to utilizing the

PZ. €S €Nk YR de8ling ol dMEmCIO WHedh LG ;

progranm ng Janguaé%tCongkfucts,y%&%e?%b@ﬁ#%%ﬁmF%aﬁ%¥mng“’

<914 Jesignating tsurof editabler nay be i npl emented in any

| anguage to provi de and enabl e wor kbook paraneters in

accordance with the invention. Still further, the

pt es et methasiaccondingsty ckeemi lyfiréree ooraptiding:or acr oss a

pl ur alj Q rQcessi ng,.chi or devjces, and storage

my Si Slrtn&?ﬁgrl{ayﬁgrﬁ% erelfmfo&%gan Qgtflélggsgeagplgﬁegﬁ?qqneéﬁ including

deforetson EpassediBizahe h18a bESEIM thit 1Y QAL b

gg.linited to any single enbodinent,a%%%ﬂwzggégﬂgﬂgﬁﬁg
SIZBHEE ued i n breadth and scope in accordance with

t he appended clains.Wat is Clained: 1. A nethod for

desi gnating at |east one cell of a spreadsheet
docunehinctiodrasserdingtg cleimdd8irthas cemprasimgret er,  wher ei n

the ngt i eoulahl.ec by at | east . rocessor of

a conp u({l%%téﬁé??g ?’ em eg%rlr%fropﬁ?thodl. St?/rleg Wét?{}g% ?prpq,ﬂsﬁ?qnt degument.
conmponent associ ated with spreadsheet docunent

aut hory f ne, .designati at |l east one cell of a

pl ur alplL ?%t@? aécﬁ?rfhsngrtg ﬁfagggn%’gﬁlgbﬁpl?wl%r eadsheet

docunwitt thasisarrintesfatanepddsha iR RYingfhd HEaiDd i i
mgt hod according to claim1, mﬁe?legy al%g cel finﬁ%rﬁan@hasahst
FEBPEMStEY according to said designating is not

editable. 3. A nethod according to claim11, further

onprising: storing paraneter information with the

pr eadswethod gseqidimgtto clasn ddwhereinrsaist dislaying the parameter
LB R dsRd; st .one cell .that. is designated
accor 4 hg St glsi gf %ﬁélgét?%ﬁégl}lﬁegs ‘1sp1ay1ng a ilst osfparame er names and
user interface controls, whereby each parameter name includes a user interface control

for receiving input that edits a value associated with a cell of the spreadsheet document

represented by the parameter name.

7. A computing device comprising means for performing the method of claim 1.

8. A method for discovering a list of parameters associated with a model
represented by a spreadsheet document, wherein the method is executable by at least

one processor of a computing system, comprising:



4. A method according to claim3, further conprising:

requesting the paraneter information stored with the
wa@progasisbeet document. 5. A nethod accordi ng tPCTIUSI006/035168

4, further conprising: via the user interface

conponent, displaying the pargpeter information as a

list of paranpters. 6. A nethod according to claimb§5,

wher ej W“%é{?%rrfg? gﬁ"l PRFESHS ag5apigied tvath tha madebreprasenied by the

| dpPéadHecP a6 RIRNE Whe ' ' | {

p gf amet er &?1 ames 5 gﬁl de!rﬁlg Igérl&ﬁ%tr %?%%Jc%wg ntn?% Itds‘% E?Alﬁ%f;tg?ﬁpmadsmet

edneHmeat swabtthat avelipfithcipueidsheet dsmmentisodiare waond s@imeter of

f Lecel Vi . npu at edits a value associated with
atﬁ%gﬁocfg’fayatnﬂegergbggeé%t&é%eet docunent represented by the
parameter nanme. 7. A conputing device conprising neans

for pegform the method of claim1l1. 8. A nethod for

d(? sc ov‘é Frfeljilb(’d;a%lc?‘gfn P CF?A’?‘aSrTé"thFeén 36esdl ofttlegisnapadshest document
nid ebsotiaRaesiani foaliteR oS e SRASHREImAAE WER eaih1gT €

the nethod is egecut abl e by at 'l east one preglctxe@gor of

a conputing system conprising:.retrieving the |ist of

P, AMEA @Heth RISROGIdREE WMidlB, LWhE i i

t he spreadsheet docgﬁcggr]tl, Mer%%&zggﬁ%@r?éﬁn@%@gsngcovenngthe
dist pERFHRelsst G2 an epplicatidn prograspniegdistaiade. docunent |

such that a cell of the spreadsheet docunent

associated with a parameter of the |list of paraneters
ild. ediA atsthod @cordingeo kbimas shedimgid mtiddhgfudthemhekded

f. 1h dsheet d t t i ated
ﬁ%ﬁ%&gﬁ%@géﬁ{e ¥at reetf:aIﬁSAa[e?e user gvﬁ:gr n&#&%@? gissggigfilafgg;erally
exdjdcartlthe spl@adsl@edﬁﬁb&tﬁﬂerﬂ%&rﬂﬁ&QtHeQisgbﬂéﬂ%rlﬁ%ttef@gg h&bated.

said retrieving includes discovering t
paraneters via an application progranm ng interface.

12, A Amaickiod sR66ald the148 16! FhekBr th%?e?%kc@rf?c%i fement is
retrieving further includes displaying the Tist oF

Af% ers via a user interface el enent displayed
general ly adj acent the spreadsheet docunment w th which
the list of parameters is associated. 12. A nethod
décor dt Agthod ageeriling1 claith & wheretreidietieviny iehidesrequesting the

j . askpane. .13. A nmethod according to claim
gi,s{s%eraéill%e%gis%glﬁ%trr‘lﬁ‘él\];?cﬁgCOWBP%es requesting the
list of paraneters via a user interface conponent. 14.
nmet ho rdi to claim 13, wherein said, _
g e R UL R —
dlie igplayrof the disvofpadméted Via AN MmEATTTM R of tHE user interface

user interface
component.

15, A method according to claim 8, wherein said retrieving includes displaying the
list of parameters as a list of parameter names and user interface controls, wherein each
parameter name is associated with at least one user interface control for receiving input

that edits a value associated with a cell of the spreadsheet document represented by the

parameter name.

16. A computing device comprising means for performing the method of claim 8.



conponent. 15. A nmethod according to claim8, wherein

said retrieving includes displaying the Iist of
w@ananst’ey s as a |ist of parameter nanes and UBET/US2006/035168

interface controls, wherein each paraneter nanme is

associated with at |east one é interface contro

for receiving input that ediis*a val ue associated with

d7cel A nfethdddos pmiaagjs pe.namasbo ofiartisttofipaysmsiesn assaciptedtwith a model

A oy R et B SRR i I A ER LBl by ot least

ok pesk bk oﬁgbéﬂnﬁ@u@g @@feﬁﬂ@&ﬁﬁnﬂﬁga Ilst of paraneters
associated with a nodel represented by a spreadsheet

docuneit a uedrénierface deenesenoerlitiag ehleastbripasapgiene! the dstof
aone f

a[,n??terﬁ g{:aée%cvgﬁhp %%gﬁéﬁe'l H%I étségﬁtgc? B}r tkfeosggefadﬁ{eggdoc\ﬁhfénﬁ
pﬂlﬁe&tﬁﬁte@dfh pdraibier torsdspoids naaaa]ﬂ?bﬁm‘e sp&adxhleatchxdummh such that a
the nodel represented by the prtSSadsheet doﬁcﬁnf
iLrod e et dorrent topeiued Biille BRI gL h fish f garameters i
sigqdsheet docunment, such that a cell of the
spreadsheet docunent associated with a paraneter of
the list of paranmeters is editable. 18. A nethod

e Y e L e S

associsuspshding dalduleiond ¢he medaindel zdlmfcarmatlbly aa;bcila‘edswith the

one_qf au omati II obt ai ni.ng the ent i nf ormat i on
el & se o Bt Aepeicaitgorung e

| RERRARb Qﬁo&%féﬂ‘vﬁtﬂit?l@ imodePorS8¢ivigg ke dilgrentlﬁforﬁqaﬂﬁﬁ AOth a user
according to claim 18, wherein said suspending further

cdaptilsddinguspendi ng the di splay of the conplete
spreadsheet docunment until all information associ ated
with the nodel is nade current by at |east one of

alf. ormmmahdnq/a@brchng]tor@amhbg onereamsaid ﬁlismmhng further comprises

SRR B bl T S R PP s B Htormation

CRBIALN §ithetHé BRICIONRIAIS ciigerTBFAS 1cheilonB @ hdtoMafigallybtaining the
met hod_of claim 17,
current information associated with the model or receiving the current information from

a user via said editing.

20. A computing device comprising means for performing the method of claim 17.
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