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METHOD AND APPARATUS FOR VIEWING AND INTERACTING WITH A
SPREADSHEET FROM WITHIN A WEB BROWSER BACKGROUND OF
THE INVENTION 5 With the advent and explosion of the Internet, computer
users have grown accustomed to conveniently accessing virtually any kind of
electronic document from virtually any location. In particular, the proliferation
of the World Wide Web (the "Web") and Web browser application programs

has mad]édg&]é%é%rﬁﬂg MR %E%N&Em% I NG

documents WeDHANYPREADSHREINERGS{P W PIPNGR WHHBROWSER
program, a user can access and view many types of electronic documents

without the need for any additional software. For some types of electronic
documents, however, WBRAOIOWBEIE1d i@ OhCBIJENNN YENR#NNg the

documents with h use o f additional software For xam le, for electronic
documents thatc;ys](tat}ﬁoth na%lveeiygrengera ie by a°\§v bfraowsé%l’ %)agpf‘%atlsers have

progya, & heslpenaolr fqohagamﬂlpmigrammm petutilizethinksod Jolihc:lwotrwlmdocument
the,Weh b 8%;?%Ilc?tlon o ena 1cu A\ ?\ﬂ/ 6% ciffthe doc 08(51&]5 b (the

typferoo docd at re requires ]?he use o LR 6 pe V|ew le wi
coriidxbof ar\d/éNebrbvws@eamplnwamnsmmgremstmslarmdmad@mmg many kmds of

do%ument {n the ast eI ctr nlcs |rea(%1 sheet d cuments]greferreid t? herena Web

ds, 'te 0oC men ver 1en I
l}%lpreaids uheets o)r( Wor ave not been viewable within tRUg

COM@WM aﬁwbbathmvpseglapph@amn progregnswithduvithe usepftapsiugdirelectronic
HOH’ e e Wegoal Qﬁ‘ aRLranPelarng: 9k, computer user for a

number of 1easons. if the uséris connecte(ﬁto the Internet via a slow
connection, it mdiptakem dapswefactiwta@nwdpglﬁmwm thaloveioad¥ endirowsers are

ins ﬁ‘ﬂ %E'Li%“ % d[th&fc%?eB E%)Rﬁo%"tetfyepl& '%WQ&E?HI&@fOJoﬁ%@are. For
WI'[ articular brand &f Web browser, a plug-in may e unavailable or
mc@mp&ﬂﬂi@IéQNI@ﬂ\em@MIedObmm theplication natizely bynderapdeby a Web browser
Ad

ol o By B R AT oD iftion wih
dodlecalioh e wsar ahplishiiion to intekdetwatingrief e dhe@me@ds@e@t,smé type of
'”t%f&%lﬁéh?ﬁga@f@&ﬁﬁge%ﬂér QMG B&Q-% %%EWIQ\QEQFG Yithin the context of a Web

browser application is the electronic spreadsheet document.

In the past, electronic spreadsheet documents (referred to herein as
“spreadsheets” or “workbooks”), have not been viewable within the context of a Web
browser application program without the use of a plug-in. However, the use of a plug-
in can be frustrating for a computer user for a number of reasons. First, if the user is
connected to the Internet via a slow connection, it may take a considerable amount of
time to download and install the plug-in. Second, because plug-ins are typically written
for use with a particular brand of Web browser, a plug-in may be unavailable or
incompatible with the Web browser application utilized by the user. Additionally, the
user may also be disappointed that in many cases, the plug-in provides only the ability
to view the spreadsheet, and even when it does allow the user the ability to interact with

and edit the spreadsheet, the interaction and editing environment do not match that of
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the fully functioned spreadsheet application program in which the
spreadsheet was authored. As an alternative to utilizing a Web browser
plug-in, a user could utilize a spreadsheet application program to save a
version of the spreadsheet in the hypertext markup language ("HTML")

forgaat £Tine HaRtEAMH IhrAREEes 3 PRETMLYsssian af SHihensrieagsherheet was

with a Web browser application. However, this method requires a user to

matiBfiFdavatie ehrendirfolt #idizing? HYRILDMRSHoPBREY, didtigaHd utilize a
HTleavShsianph ReanirsieieahifoasiVehs RIawsar &lsR.dgrsaok oM dadhS pertext

ability to interact with or edit the spreadsheet. Furthermore, viewin

an )
HTRATR g Gigné R pMLdsheddisidg presidinkbibep asasehhdt rdbiyersion of
5 a vipbapietaiaee supsiamidiyrdQ simifpliatia sprerdsheet Rt quires a user

program with which the user may he familiar. It is with respect to these

conQifEssaky Bmuredshsrcilans 38 EiMbafHfenMrisprdewie the HTML
inveatiom have peciidhadan BRIEE SIdWMARY @bed hife INOEN THORbiNty to interact

accordance with the present invention, the above and other problems 15 are
soNVEH b"a FHELHEE, KRN apPHRSROMS: SHEBIfg AspredSnadtsting of the
wokskkekihat isrydesane donam saradsiiesisyiie he Wirwe thanf daadibigshtially

within the cantext of a Web browser application program. Accordingto . .
10 a5 HRHbIHRSiARKSADRE P BUHHIOR A SErmLrs N & hLhs HespardiEamER
or "plug-in," is requised v viewaando inkesactvihithaispseasisheré@r that the various
workbook from within the Web browser application, 20 Moreover, when
rer BRI REHS YUl BFSWE&%PYﬁB%‘B’rZ‘&&% &€ WifBe displayed in a manner

that is substantially similar to the spreadsheet when displayed by a

spreadsheet applicatiogﬁ@lg%éeﬁgﬁgdiag PANARARRSN he invention, a

method is provided for viewing and interacting with a spreadsheet from
within the contexinofeandabdsrovitbethe2Bregsplidationtiprogharabevscondinghts problems

15 theame%g%%daﬁgqgeéﬁ%mééf, o §tee‘%§,i"§1‘f‘dt°a§§§§tésSP&Faeql%'Bﬁﬁgd&’%g&%ﬁ&ﬁ@et, or a
the Web browser application program. In reSponse to the request, a o
represkbeatichabfinhderead sheeerdcpuendsitestipablee of beddgpndrtedeidedywithin the
the, el byPYVERL ARRIGALIY &ﬁ?%ﬁﬂ‘gﬁrﬁﬁﬂﬁraﬁc‘éoﬂlﬁgy&5%@85&5‘89&9finvenﬁon,
the spreadsheet document is'then transmitted to the Web browser
applicadibH ra gl aThewlens a helper application or “plug-in,” is required to view and

interact with the spreadsheet or workbook from within the Web browser application.

20  Moreover, when rendered in the Web browser, the spreadsheet will be displayed in a

manner that is substantially similar to the spreadsheet when displayed by a spreadsheet
application program.

According to one aspect of the invention, a method is provided for
viewing and interacting with a spreadsheet from within the context of a Web browser

25  application program. According to the method, a request may be received to open a

spreadsheet document in the Web browser application program. In response to the
request, a representation of the spreadsheet document capable of being rendered by the

Web browser application program is generated. The representation of the spreadsheet

document is then transmitted to the Web browser application program. The Web
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2 browser application program then provides a viewable version of the
spreadsheet document by rendering the representation of the spreadsheet
document. According to other aspects of the invention, the viewable version
of the spreadsheet is rendered so that it appears substantially similar to a

visyalwlisplayphatRyidse bym spagdsbaatanpicaiian prosrash Wrematizeddsheet
to view the spreadsheet document. Moreover, the representation of the

sprigfIerRE Ry dEaAsE N TR SRR tiom AL Pe aPtsad e thdecneide in

rendering the rep(essiiation efiibie.speeadshertitleemnenhalore b &S of the
executable within the context of the Web browser for [)roviding interactivity

witPPIFAdS RS bte RASISH PR pife APRFTESt S YRS AN SIMERPIRY-yispal display

helpeyarilisatipgsraiesiratkppl ienpsavitedntaragibityividedhe ViRwae spreadsheet
version of the spreadsheet within the Web browser. According to other

aspOCHsIhe MERYE o the dePER TR ARy P hdhe sBrgads her hritRfRMsAtasides only

of tharkapeasshegt frany WishindbeiyVehbsawsenhd NrepsRentrita the frqupiadsheet
a script m% be executed in the context of the Web browser tg cause the 15

recfiRéStBGhalRgaNGH tFHBDETETHIRY I BaHI MG WUE iR theVEghdtrowser for
mayrielifle iHrramitinosdaiaidentdfyingetieresuestesRpeifi¢atien tad additional
server Qompugr. The server computer may receive the data and, in, _

resPIYRSEHRE RS ThaPRISAPAR A° rECMIEEatS PEprESISHERT IRl MERt Hitat iewable

reflegtsdho fragugstad Imed oo fheTWeIsBry@ikegomputer may then generate
a representation of the recalculated spreadsheet d@gﬁament 20 capable o

being rendered BYHRUDEELRBIEATRESHIRLHSTOGH M Wb RS e received
represRdi@ian afjfe wehicyaietisverdsheahiogievest todhedVah igpusss to the
application program, where it is rendered. According to o ects of the
VBN hOth i fF S A1 LPAE Ty o PRl ause the
fromequidhisd andtE B darwse rbapicatinm progfimiisl a5 daavided (hoeetsingaioinclude
this method, a request generated from withjn a Web browser application

or PRI e S P B BB STl 1 B rd SprisloghBger- The
In respanserpiing ragyestciecraeesied werkhookissadseteecan)dmay generate a
calcul t?g. The cal thate workb(%oth igt ntcotﬂverted tg) éhe ex n%ible Th

m am%c ﬁt&&asgéegéf‘ sefgociyment that reflects the requested moditication. The server
computer may then generate a representation of the recalculated spreadsheet document
capable of being rendered by the Web browser application program and transmit the
representation of the recalculated spreadsheet document to the Web browser application
program, where it is rendered.

According to other aspects of the invention, another method for viewing
and interacting with a spreadsheet from within a Web browser application program is
provided. According to this method, a request generated from within a Web browser
application program is received for a workbook that includes one or more spreadsheets.
In response to the request, the requested workbook is retrieved and calculated. The
calculated workbook is then converted to the extensible markup language spreadsheet

format (“XMLSS”). The XMLSS version of the workbook is then converted from the

XMLSS format into a renderable document. According to various aspects of the
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format ("XMLSS"). The XMLSS version of the workbook is then converted
from the 30 XMLSS format into a renderable document. According to various
aspects of the 3 invention, the renderable document includes HTML and
scripts capable of being rendered by the Web browser application. The

scripiemieyidméunsiienably iesediing iafddeleraeling wil ieisrRreagshrebs being
from within the context of the Web browser. Once the renderable document

hasBderr ¢ bydhstdlict heapsaRligrdoiae dhe tHns quediofuncs yaip dakediting
by previdingetng renderalis-eeryse Mo NGeRIHINAIR Qthak 3sRRCIT & Hiwser. Once

method, the renderable document may include only markup Iar%%ua e tags

for S SAALARIE RS e PEBRE RetaBoF Bt tHe? FSRADSBRSATE AERMES the request for a

exgestiievBihprdtRiegnirxatithsWabdatawser for providing interactivity
with the viewable versign of the workbook. Moreover, according to other 10

aspects of the in®shaBHNEE heferspietiot iRt Rt ibersadsiabls drevinagt may
browsietcsothatiafiReass gustantially siniaitorandistiad displaypRi@veedn of the

by a spreadsheet a_pglication program when it is utilized to view the

reqieCtBa b STIPTA EXSFUIAB o R BT SupeXtO bR SheR R for providing

systeenagiRieVItRE ¢ alewhng s adshe et dekbeoxiewestavdimrdiidehg to other
from within the context of a Web 15 browser application program. The

sySRRRCH G o DR Qs EOPARET ISR 1o TSREETHE WiBYPalfe Bl browser

foryeaRiiting apesidesitanieRdsiable versionofl aisplendsbertedrom dhereadsheet
Web browser application program. The first segi/er computer iﬁé@ls operative

to ARRISEHADRT LR SHFRENRP LR (ReH SN HISTSHUSARS ¥R eet

expressed using At XML SSyiersiaé: Wependhe firstsaivescompitean iegeivaded for
the %(MLSS versiqu?éf the 20 spread heat, it is also_operatiye to convert the

XMLSE D& &iSRIEHH € la RFs S 2 dnadiissaliamsiyiiniy dh context of a Web

spreadsikeahpiiedtion spanch toTthe seguesinkicthe e Rebrawsaiplith tiRrative to
renderable version of the spreadsheet. The re derablg version of the

spr‘?ﬁ&%ﬁe@?o%%‘ﬂ‘rﬁ%‘?' CIGRFELV SR FRIRE) 18R gUSBECTRYS v 188 of a spreadsheet
rentlefingdhecbpieadshapp dacionenoaach scripiFiestaetiable withier ihenMéetperative

S eE 0B BONEP hEcH AL TEMACL &SRR B e BATRE pggd vsing
préd t. , d r e SprEfusaet dppears
suhstaxNlg Sifnitanto Wivalht displsyryroveagshtey seceives the XMLSS version of the
spreadsheet, it is also operative to convert the XMLSS version of the spreadsheet to a
renderable version of the spreadsheet, and to respond to the request from the Web
browser with the renderable version of the spreadsheet. The renderable version of the
spreadsheet document includes only markup language tags for use in rendering the
spreadsheet document and scripts executable within the Web browser for providing
interactivity with the viewable version of the spreadsheet. Moreover, the renderable
version of the spreadsheet appears substantially similar to a visual display provided by a
spreadsheet application program when utilized to view the native version of the
spreadsheet.
The system also includes a second server computer operative to receive

requests from the first server computer for the XMLSS version of the spreadsheet. In
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spreadsheet application program when utilized to view the native version of
the spreadsheet. The system also includes a second server computer
operative to receive 30 requests from the first server computer for the
XMLSS version of the spreadsheet. In 4 response to such a request, the

SeGRHh BRI (6 SGOIMPHIGNdS fUitheicORE IRLIVE: I Iebieva AfREYO YEIFIRB &f retrieve a
the spreadsheet from a database, to convert the native version of the

sprEdbshuestonant XA sBEsadshaeinfEithe diAbassHEctORKI feRpdI ErtiRn of the
reciiesidsaset thadirehaeswercoPuer MR ML ¥SrsipDHRf {hthe request from

spreadsheet. 5 The invention may be imglemented as a computer process, a

corfiSUtRSESEYStAmBrtss Wi e S M mansraiond thorsadsheshputer

program productfe ¢OrBREGArHRgdRDIe NGt dS: GORMPEIPIRBERES, a computing
product may be a computer storage media readable by a computer system

andsHeBrifly & cBinAtHEIp g PR ERSHIFLEHIThL St ERBRMHIY BreskpuRiduct or

pragaasutthecagnpyias A ITY QIRgUePaeAla0 e ddhRippagatehpigsaktorage
on a carrier readable by a computing system and encoding a computer

progFai BT CHGhE TOPRIGE St S RGOSR B LR Y LB Pariigctions

othgy: ferbdigimgas Wehpsadyaiiages bichnghasagiesmadNpieRreNhay also be a
invention, will be apparent from a reading of the following detailed .
de SERPRRT A RBaA S R B {ﬁrergagga&iﬁzalgg& GPAARGAS $xisp gl encoding a computer

DESCHIRTIONsOc tibhs BEMER A VAR QEr prEeRRAWINGS FIGURE |
is a computer system archjtecture diagram illustrating a computer system

utilized in and proYidéd B hEVSHOUSTBRRb ST ts BF tRe thyhiishantages,  which
FIGhiRE rise thetpiessiaraiviaatone didlymyppastiatifgranitesdiativer 2 following
operating.environment for embodiments of the invention; FIGURES 3 and 6
aredﬁ%&%kéga?éﬂ’ﬁé?ﬁﬁgﬁmﬁbegs% aspogrieted gttt hrocess for enabling

the viewing and editing of a spreadsheet document from within the context of

a Web brayser. B FIGURER 47 7 SR AT SRR AR A SIA DG

display s
FIGURE 1 is a computer system architecture diagram illustrating a

computer system utilized in and provided by the various embodiments of the invention;

FIGURE 2 is a network architecture diagram illustrating an illustrative
operating environment for embodiments of the invention;

FIGURES 3 and 6 are process diagrams showing aspects of an
illustrative process for enabling the viewing and editing of a spreadsheet document from
within the context of a Web browser; and

FIGURES 4-5 and 7-9 are screen diagrams illustrating display screens

provided by the various aspects of the invention.

DETAILED DESCRIPTION OF THE INVENTION
Referring now to the drawings, in which like numerals represent like
elements, various aspects of the present invention will be described. In particular,

FIGURE 1 and the corresponding discussion are intended to provide a brief, general
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25 provided by the various aspects of the invention. DETAILED
DESCRIPTION OF THE INVENTION Referring now to the drawings, in which
like numerals represent like elements, various aspects of the present
invention will be described. In particular, FIGURE | and the corresponding

disgussion G e fatendadlednpvids: 2 brigin SRRk Ridle SaHRIRM AT a SUkRBIR ention

computing environment in which embodiments of the invention may be

impTehaRtEBP IR Ae MRl MrBE e dttdeudrsmbebifar dsitat spntext of

progcnm adiderNRLEXREULE ANSAVELRNELRRIFANBLEAMPYIRESHSINBSe skilled in
those skilled in the art will recognize that the invention may also be

impsrAERtEl fSQsRiBmMEReANGItAY S bemAhRls bPE dmpIGtasEpd Ehromhination with

progiRMypesuiekpRnealite RKOMARFBAMN @S dryde routines, programs,
components, data structures, and other types of structures that perform

particular tasks JrSRTbERre RO R MU FAEHGSAAYHRES, MERSERY, fnsaeonents,
skiligeh intieuast Will EpPe aiRiestbak AR IRVEMIO PRV P RTRElIKEE NI O@lement

computer system configurations, including hand 10 held devices

muEPGREL P Lt Reso Yseecytr-DasealoMptdBriiinARaBIL! Bpgaig hat the

elegivenifsh MiRICRIPRIHEIS] Mai FarieeamRvieistand dAgigietibhs including hand-
invention may also be practiced in distributed computing environments where

tasheldred PAFRSrmBU BIPFRFAIY protleling BUGTERE AT UrRAMRePihrdligFrammable

CornsInigati @M tRROQrknl Ricodliptiibite haapiing @npiremnenid pIRgrake.  The
modules may be lpcated in 15 both |ocal afﬁnéj remote memaory storage
t

g
deVitELURRIAAS00N RIASHSESRE 4ISUIPHISE PAMRN HBIBINEP ARl StliFscrtsks are
a geripued bytitzacti fhayaiiqusienfediments afdkelinkantion avilbhgnunications
described. The computer architecture shown in FIGURE | illustrates a )
corvENaBhal HAKES (’J‘FﬁiQ%BPEB%?HEE%%H%M%%tPé‘P%’r‘c?ééE%?’nBedﬁﬁated n

5 (HohUokah Sybtemonenaiyry stoelgdiag Qs random access memory 9
S TREIC S TR P L
thecbagiatepQtingis-tibinhaipvarisansiabodiarenationtheiweasii elenifinis desbitbed. The
DRt arctec e SHowh T IR RE I rates 4 Conveitionar deRibp of laptop
computer, including a central processing unit 5 ("CPU"), a system memory 7, including
a random access memory 9 ("RAM") and a read-only memory ("ROM") 11, and a
system bus 12 that couples the memory to the CPU 5. A basic input/output system
containing the basic routines that help to transfer information between elements within
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.
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 refers to a mass

storage device, such as a hard disk or CD-ROM drive, it should be appreciated by those
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includes a mass storage device 14 for storing an operating system 16,
application 25 programs, and other program modules, which will be described
in greater detail below. The mass storage device 14 is connected to the CPU
5 through a mass storage controller (not shown) connected to the bus 12.

TheriRasist@aeR dryiesrsuandcis.8rsaraledaompaieraiaadsRlennBsgitat can be
provide non-volatile storage for the computer 2. Although the description of

corfisGisP4 &3 dhBRPHRYET contained herein refers to a mass 30 storage
device, such as ghaydydisk KafaPrR N doveint oyl d-bmprRracRigsldedia may

those 6 skilled in the art that computer-readable media can be any available )
meRPRREE SHTBELeE SYEgE N5 handorABINENiEaBg AR ek QMPHEChHIgTARE media

5 limitadiefsscamputainteasiaig rd @Mbw%ﬂfﬁﬁl%mwﬁre%@ﬁemnted in
and communication media. Computer storage media .5 includes volatile and

noRNoIAE AL AbVEEIRAREN AL rSHEEO R nBEIEMAOR ke aSincqRyputer-readable
methae, o deshmalogy et sQrpas A Ao Brsotirag 6O MPsiiginieAtadbige media

instructions, data structures, program modules or other data. Computer

{ (0]
StoPRERe b R EE B s RN RANN MK MR mermory or other
EERROMaftastiemamesyiobiher GoRGMiedgamonyriaahnaiory (GDvROMor other

digital versatile disks ("DVD"), or other 10 optical storage, m_agnggg
10 caiital Somse tiRIgpE mat et ittt Ko o8P o thRF RS g istic YasRggeor other

devieseat afyphaeadiwh ahicheambgiusedirisiane thaisebiestore the desired
info{rﬁ;)ation and which can be accesse%?){ the comFuter 2. According to
e

variia BB ARk B bR gsrTRS Y the RO SHREES May operate in a

networked envirowyeedinstog legieakadvieeiansdothiefnien ton phieismpbter 2 may
through a network 18, sych as the Internet. The, cgmputer 2 ma¥ connect to

heREtNBK' 1% Pr%vl?é']ﬁe SRHNEPOIRRE RS LISRISH CHEEHRTIIEBQLE 1o puters
15 shahiteup appesites] thah thetnehnorkdntafacempittdmay alsmbe witizedetwork

to connect tqQ other types of networks.and remote computer systems. The
cormouREPBEha AR B HRC iRk ERESIFNED 209 P Yacting bould be
praggssuigddpth o merwsribaiteifatbenadavice alsndeditigzak ey bomidct to other
mouse, or electégjgﬁics lus (not shown in FIGUR é Similarly, an

inpUS RS AFNBRS AL TR AN TS o LIS REIgeh gy also include an

input/output controller 22 for receiving and processing input from a number of other

20  devices, including a keyboard, mouse, or electronic stylus (not shown in FIGURE 1).

Similarly, an input/output controller 22 may provide output to a display screen, a
printer, or other type of output device.

As mentioned briefly above, a number of program modules and data files

may be stored in the mass storage device 14 and RAM 9 of the computer 2, including an

25  operating system 16 suitable for controlling the operation of a networked personal

computer, such as the WINDOWS XP operating system from MICROSOFT

CORPORATION of Redmond, Washington. 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

30  skilled in the art, the Web browser application program 10 is operative to request,
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printer, or other type of output device. As mentioned briefly above, a number
of program modules and data files may be stored in the mass storage device
14 and RAM 9 of the computer 2, including an 25 operating system 16
suitable for controlling the operation of a networked personal computer, such

as R MUNRRINS KB pRRFAENEIRYREAT AMIMIGRERARFoHRRRORAT I8N Web
of Redmond, Washington. The mass stori/?ﬁ:device 14 and RAM 9 may also

stoPagsT dPEhBRe Prerfarmaisdutsna b HicuMprany Thate WePabe tiesagplication
14 pasetdhe 1I8AM PR3y Stere-ad/veBchiowsastaRpHERHEN Arae 36 Badys24, such as

known to those 30 skilled in the art, the Web browser application program 10
is OBEPAtGEREF el Ltz ng dbeilA VAR BT dieige THEr SUNYHHROS Y STEMS,

elepronicAdeermnents, sHelradaiMyeh: BagR2thibatihastheen dprpratiee Upphcation
HTML. Moreover, the Web browser a&plication Ero ram 10 may be operative

to SXREHE dpnReditnihed MHRR NG g Bt R BIFh Lrapiptompiraiiap grogram
utilizisg MEGROFOBERIBR FTaNageNront Sk VKRS YSHEN BoRdNE . that other

According to one embodiment of the invention, the Web browser application .

profrein UfBVEsh FREES HEMNPFRSERIES T ESP LIRERBE HiB S erdpphtatihized
progracu;framn MEROIGTHEARROBATIRN I HhiouldderAppreRiafdEFOX Web

however, that other Web browser application programs from other
mamﬁ?ﬂ@@lm%gmi%m%ﬁﬁmw%%@%spects of the present
invention, such agstheiff| BEdE&WBiabinl Glerowysestaip Biglationiicowbepage 24 may

MOZILLA FOUNDATION. As will be escribgéqé'n greater detail below, the
WS BRGESh RGP LB e e b/ YIS FRAGR BT isp B LT the Web

dogiment. hapaiiiguliy HiTeNVeldprep 4wy, indidalldgiMle g seEipi&eb browser
which, when displayed by the Wep browser. application 10, prqvide a visual .
oD BI D s o aRIONAEY. S e SR P8 TS m O phesripts
24 plloydal usehofh® papprdestovinietsat viithdhoslispiaytooravidedwbytihie display
Web browser application 10 and mqdify. the spreadsheet. From the, yisual
disPTRY TRty AR R STl At I aRLB e S ) akEFe From the
pertigddsprgupsiviiatitive nativeyspreadshecijiltideiapanedis aser may also be

Spreahist applcalon rogram 28,1 [eSPRNSE 14U A SATh P preadshec

application program 26. In response to such a request, the spreadsheet application 26
will be launched and the native spreadsheet file corresponding to the spreadsheet
expressed by the Web page 24 will be loaded by the spreadsheet application program
26. The spreadsheet application program 26 may comprise the EXCEL spreadsheet
application program from MICROSOFT CORPORATION or another spreadsheet
application program from another manufacturer. Additional details regarding the
process for viewing and interacting with a spreadsheet from within the context of the
Web browser application 10 will be provided below with respect to FIGURES 2-9.
Referring now to FIGURE 2, a network architecture diagram will be
described that illustrates an operating environment for the various embodiments of the
invention. As shown in FIGURE 2, the computer 2 is connected to a network 18. Also

connected to the network 18 is an application server 30. The application server 30
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20 will be launched and the native spreadsheet file corresponding to the
spreadsheet expressed by the Web page 24 will be loaded by the
spreadsheet application program 26. The spreadsheet application program
26 may comprise the EXCEL spreadsheet application program from

MIEEpaRs TLCRIRROR Al ok andiharspreadshe /bap PIEadipn REOgERTntional
from another manufacturer. Additional details regarding the 25 process for

vieGARE Hiei AErRE AR S b ek B R oissRERAi hELdREekt offiditionally, the

Weh hrieavrser RPRICIH Wil B eonrouid edab@lonvswitBrraspaciiont i R&wWng and
2-9. Referring now to FIGURE 2, a network architecture,diai‘;am will be

dederRR kAt qITRrSRES TaR SpRIBGAE SIFBihenersFRglgdRdts application server
embpdionertsyef, Hie dpyBOiiRsh A&V RSB i@k FoZetRe 6 AMPEHIE 0AdSto requests

connected to a network 18. Also 30.connected to the network 18 is an

applEARSFIsEIEREY tha dbphanlisdisterisolishanbiearserier that the Web

comypliestwhicn may coniaiRSeR ekallithsl€anYRAUPPALEOMBEIRY 30, executable
components descrihed above with respect to FIGURE 1. Additjonally, the

apSidssh serBralsatnphvIReT SURRRCLsviaE S dnaBgRcistigatss. graphics,

recaiviogidndafaRBOABEHEAIRANRED fdlbdosKMeNts slored at or accessible
to the application server 5 30. Moreover, the application server 30 is

operative to receVE SR PN BPEGLESIE SolysyiY g dhe e BpPLSAtign 34 is
appleaiione 3t hshawddeiappresiatedathakthe\Web appicriion &4 mayact with a
comprise code executable at the application server 30, executable code for

co ROEShPRvithe 8?160%%?%%@? afd yr}ﬁtéwa?é tinplale82giSpflesthe Web
audispfilesicand sthetlcententdepawn dpplivasskibegimifamrt. il iacordingr”) 3s.
to one aspect of the invention, the Web applicatjon 34 is operative to provide

an AREITAES AR EPBP R A TG 0 0t S VR AL riin BRSSP 0 enable

wotshaakmeaassiblielvinsheduehaarkalsulniparicutar3 the Webpapapbisadiamlculation
34 utilizes a server aE‘plication rogramming interface %"APIé) 38. Accordin b. Th
to A5 BrrrodintBREL hérRsttn? cr SRS B SHAU A arae R BRAD ) The
15 gatadhsigaterwativa spieadsheetsalctiatompeareer 2. ckbeussragsbgain for
calculation seryer ]32 'stoperative sg%executéa sBreadégeet Ic atz'mnt 4 in th
Sl BrSg AR A A BB i ERISE B QDB s B e pRAg RO g stored in the
coryiibas ageexdeutablgdptagrapréorated that in the embodiments of the invention
described herein, the spreadsheet calculation server program 40 comprises the EXCEL
CALCULATION SERVER program from MICROSOFT CORPORATION. However,
other programs for calculating a spreadsheet on a server computer may be utilized. It
should also be appreciated that the calculation server 32 may include many of the
conventional hardware and software components discussed above with respect to
FIGURE 1.
As will be discussed in greater detail below, the computer 2 may
transmit a request to the application server 30 to view the workbook 44 within the
context of the Web browser application 10. In response to such a request, the Web

application 34 communicates with the calculation server 32 through the server API 38.

In particular, the Web application 34 requests from the calculation server 32 the
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retrieving and calculating spreadsheets, and such as the workbook 44 stored
in the database 42. It should be appreciated that in the embodiments of the

invention 20 described herein, the spreadsheet calculation server program 40
comprises the EXCEL CALCULATION SERVER program from MICROSOFT

CORPERAL QU:doweyer, QRN PFeRessr fRlsuRiINg.aaeRAshReEGbnse to

a server computer may be utilized. It should also be appreciated that the

calttfhtBrredHedty 3hentalriHatifge sRaSY BFeRE RV distiorvashreiipekhpek 44 and
softyarerkamPRBaISMigaUsse thabave vathrasRe R d@ndR i e WBE dafsdwillthe art,

be discussed in greater detail below, the computer 2 may transmit a request

to 1hE ZPAHCER R GEREH 16 AP IBHIRSACHEMRHRT PeHE o raments of

Web prexaatapplicrtiafcl Shrsd desRonstct0asoehser et pestrahe MyRs converted the
application 34 communicates with the calculation server 32 through the

serraPaBEOBR A AtitUiaF, AN UBRictifort M PegREL e filgys returned to

calgidatiop ssNestbhthe 9 appropriate workbook 44. As will be discussed in
greater detail below, in response to such_a request, the calculation server

program 40 retriéU%S the WHBRRICAUCAN BEhTRSES e TRBYKBOER 2Haiien fifeyer 32

XMh&SXMIIBStrépribmatioto dfase shoHasbikthe ane AppIrtMiodIderN30 utilizes the
comprisii a markup language schema for expressing the contents of 5 a

sprudeufbee ONER fRBdEreatsRetuitiAls RIS U oRTAdsheet into a

conypiéeshtheonasuastganoskbaakA i tbe réMied t9rmatwbe BB application
formatted file is returned to th§ Web apglication 34. Once the Web

appicatlBnPei e e 5 T8 HRe Wale JRRRS S et Oef o3 Ciite 3aMEYESS formatied

repdes@ntaion®hthecwaskip ookt ditithelapplichtiomse BieredQenitizeStlaEWED browser
spreadsheet Web renderer 36 to convert the XMLSS formatted spreadsheet
i i

intGRPHSAHSSe N Ro B S REASRRE th MR Be A8 R 1By TRR ns of the
browseitrpp|ibatigieddshbepavideutanddierspeerdshetidvgboepderes IBTML which,
converts an M%gSé?r ﬁt%ed document into a @ocument C ntainin& HTM

P by 'th

et DR BBy (HE QUEh B R S LA GERLED o ERLHIAD T i o the

spreagsheethdgiradehicacepstiagiéa ecbodimaentscdf theidy imveniianwihikbook 44.

Sprsggg teee tSI\)%% srl?eré:g erb3r%ri e(%gtp gg Iﬁa%fc%lfl}l%vetttie grel_rll-[llgg'nz\évm%hﬁle, it is returned
by the application server 30 to the computer 2 where it may be rendered by the Web
browser application 10.

As will also be discussed in greater detail below, the spreadsheet Web
renderer 36 may also be operative to render into the markup language file one or more
scripts for allowing the user of the computer 2 to interact with the spreadsheet within
the context of the Web browser application 10. In order to provide this functionality,
the spreadsheet Web renderer 36 is operative to render script code that is executable by
the Web browser application 10 into the returned Web page. The scripts may provide
functionality, for instance, for allowing a user to view a larger portion of the
spreadsheet, to modify pivot tables contained within the spreadsheet, to load the native

version of the spreadsheet in the spreadsheet application 26, and to perform other

functions.

10



when rendered by the Web browser application 10, appears substantially
similar to the output of the spreadsheet application 26 when utilized to view
the same workbook 44. Once the spreadsheet Web renderer 36 has
completed rendering the file, it is returned by the application server 30 to the

computer 2 wheng ipraaytbprendermeii ey Melin 20cbyusahacphsalinihbontext

As will also be discussed in greater detail below, the spreadsheet Web

rerffehsr Wethbag uish 4w V8- tthee NGB DR e ARAIGatS TaHY EReg e fifeser input.
ONgOfEpRIRe $6THRISfarANONINasha Rl BEtheipRMRHISE 2tedMerastWitha script is

the spreadsheet within the context of the Web browser application 10. In

ordfetdH iSFbVAdEE TRRMG NN Aty A5 ke St Ah AR FRERT etiure P86l flicating an

5 opelativattavemderCriptcadiecthatis expcutlleabidthp M eRDIaWEER the type of
application 10 into the returned Web page. The scripts may provide

funQiersiign Brtinasmaderdndiisvinier il Wethea Ve arpliaiianorthe function
spradshaat te pretihnpivepianiesopripingd vihvhthespigrashesteteiaad such a

the native version of the spreadsheet in the spreadsheet application 26, and

to pEHSn OthdY CBARRHENCRR MYy IRt aF tISRSViERINGRS DRy itk aHan server 32

spreadshapiyvédivdaebeortaxt ohthapdiek brewssr aprigaindd ddieiyebn server
browser application 10 receives user jnput. In response to certain types of

10y sdr agHi e ayimteaisuiresaankRao ey S&ipt ibedistgiignand provide an

resgonssfoynketrgritiedadoothefappligalioadsebrRb&sk i psligatMa agplication 34.
element withiq%the\&%éeadsheet that has been acted upan, to identify the

pe .
of IterRERSHAk WaR FRAECHHY T hGRREP TRt 15 %W@B@B&fkm&%’@&k into
theafmmneﬁdatm@u!,dtbﬁ %ﬁ@ﬂm%ﬂﬁgﬂmg@ppf)opﬂ&twwk dfion 34 is then
response to receiving.such a request, the Web application may make .

S TRRORRYFob AT T BT LRSS i s SRR D RAIBBR Hamay be
15 In ieggerseingre W e spiendspiietkalaulatitis3eoeEslAProgiapefednaay number

recailculate the workbqok 44 in view of the user a&}%on and proyide an f the Web

XMUSERS A8 P e BT BA b A IR SRISHARP WEPRh SHKB he SRRIsXt of the We

apphoaienapplichtiorspoeanisisaeat Wity enckder abtisd e sppeidiiettofididee Web
the Ué)dated w?rkbook '%to a format renderable bK the Web, browser

apBﬁ WSSH AP HREQR ek 68“‘38 angss, oade, o the spreadsheet may be propagated

through the Web application 34, the calculation server 32, and to the workbook 44
20  stored in the database 42. Additional details regarding these various processes will be
provided below with respect to FIGURES 3-9.

Referring now to FIGURE 3, an illustrative routine 300 will be described
illustrating a process for viewing and interacting with a spreadsheet from within the
context of a Web browser application program. It should be appreciated that although

25  the embodiments of the invention described herein are presented in the context of a
Web browser application program, the invention may be utilized in other types of
application programs that support the rendering of markup language documents. For
instance, the embodiments of the invention described herein may be utilized within a
personal information manager application program, a presentation application program,

30 a drawing or computer-aided design application program, or a database application
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operative to transmit the updated spreadsheet to the computer 2 where it
may be 15 rendered by the Web browser application 10. This process may
be repeated any number of times as the user interacts with the spreadsheet
from within the context of the Web browser application 10. When a user is

finishadadifing.ing sprapsichast wiiintbeoyVali biRwrebanpHEaNeiddEnétywithout

changes made to the spreadsheet may be propagated through the Web
appRsting s4ledieated analicHieBRAOEE M and to the workbook 44 20 stored in

the database 42 wlditiendindelall A fRAMHN D BS e HAIRYHRIQGRES B3 Wi, BE should
provided below with respect to FIGURES 3-9. Referring now to FIGURE 3,

an DfudhBiRetedihatats vineiseldarerbieds iRfsifatALS arbeduashls vidwitgy present

angnivipReting wikl@rspieaddsheeh Kaquanib sy hignsoriaximbaMYel Rawserogram
application program. It should be appreciated that although 25 the . _
emBOAHENT B R e DR UEC ABEEM PRI hAs sEEP R RE L Shehine logic

of airdvel BrowsanvRRIAIO I @y, (bmpurveiptionstaay bendtilizekinehabn is a
types of application pro%rams that support the rendering of markup language

do&RRHEn R FsHCrdERsREcHh AL B ASHOSHNGS HFEHGENHTRSh UdSe fAvaPHERG Y stem
mayrpe-uidized Wikkiniavaersenal kéesnaatian, maBagssieapligignontogiRRrated in
a presentation applicatign program, arE%raWing or computer-aided design

appHcEdh prograrf; S haAtiHalE Opff fBHN PSR AR E B fescribed

thehegviderio gedépdtiniarastion With & ArRementwidlQleyitegUitR®Amodules. Tt will

dedicated application program. When reading the discussion of the routines
pré %Fﬁ%%ﬁﬂ‘&?é%rli{YiP&ﬁc?Hf%{egiI]a\%ﬁr&'ﬁ%t&Eﬁ%ﬁ BRETPLfIBE SpsHtit B cs, acts and

vaninssueaegime itp Ritbetareseotnbaity entitmatednplarsanteafdosasirital logic,
sequence of cqmputer ignple;;penhed aéozts.or. rogram modules rémnin% oEﬁ
cortSutiAY SYRRIRTROROF e A4 TR s f iR hin SPBHiANdSEORE of the present
cirguitentaaiie SovitbdwnRis o UAInG Sysigivd Thretbnplementation is a matter

of choice dependent on the performance requiremenis of the computin
cystorn implemettidHE moBH e TR EbAREN e ot A S UERAUREY computer 2

illustaasadtind Ghk|&pRatod sndd, Hng makingfopthzesemibodimentsTat theuest may
present inventi%nbde cribed herein are referred to variouslé{ as operation
g ﬁ? uest

strO& TR Y, 56 SOMRYE % 1] ygfponse to a user re ng througﬁ’ the Web

browser application 10 that the workbook 44 be opened for viewing and editing within
the Web browser application 10. It should be appreciated that the application server 30
may provide a Web based interface 30 for allowing a user to view the available
workbooks and to select one of the workbooks for viewing and editing.

From operation 302, the routine 300 continues to operation 304, where
the application server 30 transmits a request to the calculation server 32 for the
workbook 44. In particular, the Web application 34 may utilize the server API 38 to
communicate with the spreadsheet calculation server program 40. Through this
communication path, a request may be made for the workbook 44.

From operation 304, the routine 300 continues to operation 306, where
the spreadsheet calculation server program 40 retrieves the requested workbook 44 from

the database 42. The spreadsheet calculation server program 40 then calculates the

12



be recognized by one skilled in the art that these operations, structural
devices, acts and modules may be implemented in software, in firmware, in
special purpose digital logic, and any combination thereof without deviating
from the spirit and scope of the present 15 invention as recited within the

claipstattadiethbersiRbdde 4autingp3PRiBET0S. at IRELAlQN304, ¥YREIBINS08 may
client computer 2 transmits to the application server 30 a request for the

wolREISEK f2lcHRE et seatlandg thestarsioited BY theRiGRIBRREY sppfication 26 when

resReRRA R AUBEWEAMRSINg through the Web browser application 10 that
the workbook 44 be opened for viewing and editing within 20 the We

b
browser applicatdfce0tht AR ERNa3i5VE A d 1t atalfd alsdlichtioncskpoak 44, the
5 30 spraydprevidaRuMabasedripdaag 30 forAloWingaauses Mt e calculated

available workbooks and tg select one of the waorkbooks for viewing and

edifig it O Bisr At B0 Somme rodiifissBired AR ¢he SPErRtRofPHpR, comprises a

wheigkie lapplisatiephsaly doBAdsansmilsi reaueststo the Galcation ser@ould be
32 for the 25 workbook 44. In particular, the Web application 34 may utilize

the BBFGEIRIA 1K tBCEORENRCAIReHIRID tHB S Preice SDBAR-RRIHIGR SEMDgrWorkbook

programcé@vditr@ughithix MoSENtsitatioTpathl aveauBshraay lagamade#abn of the
the workbook 44. From operation 304, the routine 300 continues to operation

10 308PIFRALTRCTHE 5 dSHEASL IR NGB ver ASURANAEFEINRY SR Le Tequested

requesigl wenikkaticd4isore Boytheedatabpse:-42. TARSRIEREISNERS entire workbook
server prograr%40 then calculates the 12 contents of the

calculatio
worHkBBK PCPSBr B S OB MRS dATEUHAABR BRERSHIR Sse hRby i sgeyer 30
calculations similay épdheRe performead byl aispreadsheetagplicationRé refert from

recalculating the workbqQaok 44. On culation seryer 32 has calculate

e N RB eI 28, S T S L B AP S S 300 then
15 opetaiirfiée aooperitioa calcuiatect workhpeaksteéhady t&Idiemiat.cAscuting on the

discussed.above, the XMLSS form rises a markup language schema

o AL, R Lo S B B e e T e BE DR B A s et can be

aceendirgdoaadpdiplafdhetinventionebnbyravortiappdit tii@waikboak Adriscular, the

O G MR T b onnerd e KRM%E ORBYAR' TP R Fatii®a4 that

includes both HTML and scripts. The HTML is utilized by the Web browser 10 to

20  display the contents of the requested workbook 44. The scripts are utilized by the Web

browser application 10 to allow a user to interact with the rendered version of the

spreadsheet within the context of the Web browser application 10.

From operation 314, the routine 300 continues to operation 316, where

the application server responds to the original request from the computer 2 for the

25  workbook 44. In particular, the application server 30 transmits the Web page 24 to the

computer 2 that includes the HTML and scripts necessary to view and interact with the
workbook 44 within the context of the Web browser application 10.

Once the computer 2 has received the Web page 24, the Web browser

application 10 is operative to render the contents of the Web page 24. In particular, the

30 HTML is rendered in order to provide a view of the workbook 44 that is substantially
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10 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 XMLSS format and returned
to the application server 30. At operation 312, the calculation server 32

respARAS 19 e KORIASHHeR LB BPRILAPNREINRAINIRE LSS if the same

formatted workbook. The routine 300 then 15 continues to operation 314,

wheiheoktdavenensdo g dhseresadshric Bl ab Bl Mk ssrethe Web

30 sweitagPRENLSS foupatiadavernsnaekiie acigsmab that §aRB&F the computer 2
rendered and disglaéﬁ%d by the Web_browser application 10. In particular, the .

sproAYREENWEST PSR ESVERE Hhe SOMeE'Oh kBB Y swichplifgdion 10.

24 Mnditibri desRthddd hoa gk SEitgetine WitiVihds sphibizem &t the Weker will be
browser 10 to 20 di,sgglay the contents of the requested workbook 44. The

sy ik bstow i frangssie BIGIEE Spplication 10 to allow a user to
interact with the restelereg veksieF I UeE sprapdrRaativathircthedemegelided by a

the Web browser application 10. From operation 314, the routine 300

cortBFRAESEbpRPLSBHCB I ORRES AP SP AL ARSI S IR Fe¥ BB kot dor Viewing

originpbaesniestifTow dbeaesaputehafRuthe REVRIKRADk WS al0seaitiesate window
theﬁ%plicati,on server 30 transmits the Web page 24 to the computer 2 that

incftitfeLIREHFFMY ah P BERIE T cARBHFIHEiBWHAR imerattShitHtHesd to open a
wotkheekdid withisy thecantexhal ageb mewsahapplicaiomiidence theber of
computer 2 has received the Web page 24, the Web browser application 10 |

is SOBMVERD' rEMUEY thene & SPTRRRE 5aYe 9421108 ﬂkﬁ?arﬁ"i‘ﬂea atting

HTidbIbarsoderediowonderthoJereonilledaribwmf e wenkooal #bildgris/ided by these
substantiallly 13 similar to that whij E)uld be provided by th spread?heet
: s

h
apPHERABIT S 1o MY RkBBNEAY Wete SPetielEitRIfgThrst application 26 to
sprerdshertapplicatian 26 Jridkeagrendihec\plibiavis erapplicasion 10 is
operative to render the scripts so ser of the computer 2. may inte .
it the spreadsSAl AT LG mdra LTSk G A osS havine
Additiopalmieiaits wegaidiogetie intecactiommnsth The spieacshart hyna userwillliar to

AR Tt R t%ﬁ%ﬁ\%‘% SR e g RN SR pace for

the currently selected workbook. As also known to those skilled in the art, each of the
cells defined by a particular row and column combination can be edited with numerical
or text data and commands may be performed on the various cells to perform virtually
unlimited types of analysis operations. The various operations and functions available
through the spreadsheet application program 26 are well known to those skilled in the
art.

The window 400 also includes various user interface elements for
navigating within the currently selected spreadsheet or within other spreadsheets within
the currently selected workbook. For instance, the window 400 shown in FIGURE 4
includes user interface buttons 54A-54C which, when selected by a user, cause the
appropriate spreadsheet to be displayed within the window 400. The other user

interface items within the window 400 for navigating within the current spreadsheet or
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spreadsheet application program 26 when utilized to open a workbook 44 for
viewing and editing will be described. In particular, FIGURE 4 shows a user
interface window 10 400 provided by a spreadsheet application program 26
when utilized to open a workbook 44 for viewing and editing. The window

40QuingiidepRJUdMRE, QhcEoAYVaiIQsa! GRARAIS, INElAIRG ALRAMMANAGIERE 4, are
50, atoolbar 52, and a forma,tting toolbar 56. As known to those skilled in the

art A kreninsta fprcotdlisbindn By tfese e dateraes b IBAI Hiigiblelow, the

utilizeghly aMsediaidhe sPreadsherirRRliGRIONES Werdh 28066 the WHEBUSrowser
features of the spreadsheet application ram_ 26. As also shown in

F DOt d QAR 60 i pHY S, GRS P ior Aovie g display

ONP K MEHELGOMhNPTedRBEO biFpNSai0H MV 1R {aenilia the WaBIS Rbrkbook 44. A
conventional spreadsheet application programs and define the workspace for

theSELTRHPL URHHE RH ok AP PEeITERAPIEC IS L BER g o view the
eaghd therkooek!lssdeiingd hy amasissasiaw apicaldmpeamination Gawindow

be edited with numerical or text data and commands may be performed on
the 0408 BN G HEFofnt UirbsifPefithRely ¥ pad &t isHags e Spedlibn.

The various opergéiafiscan@dupgtignsadvatatieGthraughithe sprgadshesicen display
application program 26 are well known to those skilled in the art. 25 Th
wirfisW aaﬁe)eiPM%%W&?&%@OB&%?%&M%@@M@ﬁ?stfbppﬁaa@%?ﬁ@ook 44. In

withintibel aurentiysele diesl sprerdahedt o WihivRRherigpsaadshartswikindisplay
the currently selected workbook. For instance, the window 400 shown in
F@Eﬂ%@%i ﬁchi}ae‘éf?}éQF%ﬁ%%e?é’é’?bﬂiﬂ%’ﬁs@’ﬂ- zétameﬁ%éfﬁ%é@f@&%@ of the
a UseketaUsedheoapprapdatalspreatshestiieobe displayegaidinihehyirgaadsheet
400. The other user 30 interface items within the window 400 fo igati

T R A R LGB ot TS b e aren 40 G B Sy shoula
inte&xfaggpsticlercbatisasawnrdrel Glilplayt shsevivill KNOWR 0 $hpss ridleslyinhe Web
the art. As will be described in #1 eateritﬂgail below, the_ varjpus embodi

en
of B8 TSR TBRE7HRlelt et VAR 15 OB tHoviRel o RERr PR IgEd By the
prosficta dsvistapglisptayhtbasisn substantiaiRsunilar to the display 5 provided

by the spreads e R A GO & g s B e w0 Aweh browser
application 10 includes a number of conventional components associated with Web
browser application programs. In particular, the window includes a menu bar 60, a tool
bar 62, and an address bar 64. As known to those skilled in the art, these user interface
items provide access to the various functions provided by the Web browser application
10. When utilizing the various aspects of the present invention described herein, the
Web browser application 10 is also operative to provide a screen display that includes a
grid 68. It should be appreciated that the grid 68 shown in FIGURE 5 is substantially
similar to the grid 58 shown in FIGURE 4. In particular, the grid 68 shown in FIGURE
5 defines a number of rows, columns, and corresponding cells. Moreover, the cells
shown in the grid 68 include the same content as the cells shown in the grid 58. The
cells of the grid 68 are also formatted utilizing the same font, color, justification, and

other attributes as the contents of the cells shown in the grid 58 in FIGURE 4.
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screen display provided by the Web browser application 10 when utilized to
view the same workbook as utilized by the spreadsheet application 26 to
generate the window 400 shown in FIGURE 4 will be described below with
reference to FIGURE 5. As discussed briefly above, FIGURE 5 illustrates the

screen display 10QsnRYidREWRY itheYEIR BroveRer@Rmic et dQ wheRUiige drowser

to open a workbook 44. In particular, the screen display illustrated in

FIPRYEas o bt ielidee s avuBheriRbheyT prisitaet Byfians WelbHgwsgdered page for
applisasiannkO whssUilizing th e XafiRUsASRRSISREWIE wRIBSRIIKINVEBEQRstAnce, the

open the same workbook 44 as opened by the spreadsheet application 26

and R QAo T NBIECHRE St I8 HASISI9 AP Shif i RHBUR I A ¥k ke idin the
5 apRpeerdieddhaiphesserees. display shitvnfie & HaldR B Sroredad iR Wekve any

browser application 10 is substantially similar to the display provided b}/gthe

sprosdifiratoap Mmadtion 96 SHERHh tneseREARIROLHS hrin i RE DS tyarkbook

wingpy28 grenddedeRlathn Wekeprovsaidanphealion btiselseesnawvhellized to
of conventional components associated with Web 20 browser application

pragiahile FepisARR AEhGsUTRR b RPSH JEEPA%nu bar 60, a tool bar 62,

and an address bah&dbiokaviy e thasecgkilathinghie BEtwieesselsRil spreadsheets
interface items provide access lfﬁ‘to the variqus functﬁgbs provided by the Web

10 hrRRaBr b eS8 THR AR ngT e USRS Hepuiet BYSHaGSutinp 70A-70C
invedion deseribes hsrein, dhehdMebrobewsss: application 10 if alsoUTOEratHéform a
to provjde a screen display that includes a 25 grid 68. It should be .
apﬁi’é’é!%li HHAIHG dhi SRoAA PG 6@@%@9 éHbFsltgH%ﬁyQ SHillaeipiReto the

gridisglshevenidef 5UREs grelil flaicipplicthin g jeogtshosyn Arl it kMR etails will be

defines ber of rows, colum orresponding cells, Moreover, the .

oSS PP P T S R o T SR A Ghiled by
15 grigh?&nibielieels offtihe gridhdane tisothermabedoutiezingptiesame font,

color, justification, and 30 othe ibutes as the contents of the cells shown .
i the orid 58 in HIEURET S ALIS ol ETAUR K FeC L D deseribed

pravigteidibyrihes WetobrowpectsapplicationedfidndodeBavinimbesaf wseiteract with a
AT 1 520 P o BRI, v
600 begins at operation 602, where the contents of the Web page 24, including the

20  HTML necessary for displaying the Web page and the scripts necessary for allowing a
user to interact with the spreadsheet are rendered. The routine 600 then continues to
operation 604, 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

25  another spreadsheet in a workbook be displayed, for saving any modifications to the
spreadsheet, or for performing other functions. It should be appreciated that one or

more scripts may be executed by the Web browser application 10 to receive the input

and perform the communication with the application server 30 necessary to cause the

interaction to be performed.
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30

button 66A may be selected in order to open the currently selected workbook
within the 5 spreadsheet application 26. The user interface button 66B may
be utilized to save any modifications made to the currently opened workbook
to the version of the workbook 44 stored at the calculation server 32.

Additionally, a buttid 6esunmamdesditizeedn drimtdhe gonientaobii@ation 604, the
currently opened workbook. Other buttons may be utilized to navigate

befWBEIPYatersT B iearsHEe ot drchisanrlisdtiemin s Shglk Weniibdpg. thyparticular
instanes, e sortuedacs: RptanidPB060CA sbpwaivitiosthe capitxhabiherver 30

Web browser application 10 in FIGURE 5 perform a similar function to the

butsIEBIESShe nATIGHIE ASHOB SEmPY RifiespLactothsecarssiss proombas been

by thénsBeRdRb @b RPAlIGRLESH B cOr ah2fitd ddlitienalegtailnedrt8 32 a command
provided below with respect to FIGURES 6-9 regarding the interactivity

provisE e etihcPABiaiierESY Mret iR RIb G RRR e VOB Brbwes discussed

appbeatiomhd Qppueatng Rewdp 5 Gbibdiancl watrative JAuiREGOWIBI through
described that illustrates various aspects of the invention for allowing a user

to iM@PEEYSHitH b3 fvorkbook rendered within the context of the Web browser
application 10. The eyting: &90deering ahopeqatantair, e Hetkentemsr 30 to

of the Web page 24, including the 20 HTML necessary for displaying, the Web
pad& i tHe SARHETE Qs Aty FBFERbWIREBOUse 1D SREAERiin G lgulation server

spreadshaeteperondeitd rdfesadingi 601N cokibsRs49. qReraiem&O4f a user

where the Web browser application 10 receives yser jnput for interacting
with A R b TSt HOF hetaRb iR B r NGNS pnféguaﬂreadsheet

10 ¢oaryildeceiverfianithpertemnphié madilyingriageenients aha pivektable Once the
requesting that 25 angq%he%fp[éeadshe %in a Worlibook be displayed,
1

f
sa AP AR R B S tARS SBreagbReleta i By b iR SHG? 40 recalculates
fungidonsritbsbuldoperappiesiated ibat eneudite orerbbsigits ofieytbehexdauied made

el Rl alon o 0 e i D MRS 1
interac_tion to be ©ﬁéﬁ)th¢e®pﬂlﬁa&k{:e4r}mstﬂs@ﬁ baﬁzﬂlcl:ﬂ@e't\l/,emér_eﬂb_alm 8érver 32
operaion S04, e, a0eropIats S VISR SRARE PRISHO S BLcries
above with reference to FIGURE 3. Once the recalculated workbook has been
converted to the XMLSS format, the recalculated workbook is transmitted from the
calculation server 32 to the application server 30. At the application server 30, the
spreadsheet Web renderer 36 converts the XMLSS version of the recalculated
spreadsheet to a format renderable by the Web browser application 10. The renderable
version of 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 FIGURE 3 and operations 312-318.
Referring now to FIGURES 7-9, additional details will be provided
regarding a user’s ability to interact with a spreadsheet within the context of the Web
browser application 10. In particular, as shown in FIGURE 7, a window 700 generated

by the Web browser application 10 is shown. The window 700 includes a pivot table 72
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action taken by the user at operation 606. At operation 608, the application
server 30 determines the particular action taken by the user. Once the
requested action has been 5 identified, the application server 30 transmits to
the calculation server 32 a command requesting that the particular action be

tak@f'}:ﬁﬁ M%@@Aﬁ%w&rh%%eﬁsw@dﬁﬁuﬁﬁew Bt IGASIONOSEI V&S manner

30 communicates with the calculation server 32 through the server API 38.

In 1sp0he 1BPeceiitg RhOTtRIE st UHAes dppiatier Ger Bt for causing a
pedespasaPmEnans endReIswEeNTNYeikRaak dikg &raadshesat cledladionp of users

server program 40 performs the requested action on the workbook 44. For

insEAMCECiFESsset HAS TRANSSEUtsatcAe NS WithiA 4Ssivébeatioblable 72 will be

reaipRgAcdothgispraasisheetionalculation server 40 performs the actual
rearrangement of the elements. Once the action has been performed, the

spreadsheet caldiiaibR*aamls b‘?ol:glr%% Setha ANUSs /it braitasissicdtto cause
operatia bl herdecrladlatediywikbo ok iaflentsutibeosanapplads by thehe user

user to the currently open workbook through the Web browser application 10.

OnEBYhE PoFRISO NS SEERIRKAICFRe d O e HEURRIGHTBENRS: B3mes. As an

conRxartpihafraralcuiaiadonarhaekdto BN N RS itaiad. of ik PIO6EsHIS 72 will be
described above Wig] r(?éerence to FIGURE 3. Once the recalculated
wolREoK HsS Hubirdbplayrdanstonie P8BS thrmat, the recalculated

workbook is tranginitigs feoractheutalcuirtiaissve i ihigsapplicagionot table 72 in
server 30. At the application server 30, the spreadsheet Web renderer 36
coﬁef&@%ﬁé%%&éf#%?&aﬁ Bﬁﬂ?&rp&cﬁfeaéasodrgaf%&dﬂsﬂbe&&a % foFfifest must be

rengarabienbyitbecéab boavpsesrapplibatigpplitatidie senderablendefsieurRtthey the
recalculated spreadsheet is then transmitted tqQ the Web browse

N 10 NG Sy A Aot B St WS ST Kol s 6. Once the
progessisoldancribesh akonk Witk defieranse e fi4nkiiked andlioperai®n®eb browser
312-318. Referring now.to FIGURES 7-9, addijtional detai i rovided
RGPS ABND 35 TSR LA e RS AR iy manner
thevwrebl o sepapplicriiani 40 naypbstigtidinas] showe iprEadHRE disglayed within
wingow\ﬂgg %enerate .30 .b%{tthe Web_hrowser application 10 is shown. The

ow'? B89 I

Wi MERTHERRBS
Based on the foregoing, it should be appreciated that the various
embodiments of the invention include a method, system, apparatus, and computer-
readable medium for enabling a spreadsheet to be viewed and modified within the
context of a Web browser application program. The above specification, examples and
data provide a complete description of the manufacture and use of the composition of
the invention. Since many embodiments of the invention can be made without

departing from the spirit and scope of the invention, the invention resides in the claims

hereinafter appended.
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as part of a spreadsheet displayed within the Web browser application 10 in

the manner described above. The pivot table 72 includes a user interface

button 74 for causing a dropdown menu to be displayed. Through the

dropdown menu, a user or group of users may be selected. In response to
theypeleqtionef such a user, the pivot table 72 will be 5 updated to reflect

this selection. As an example, in FIGURE 8, the button 74 has been selected

to cause the dropdown menu 76 to be displayed by the Web browser
application.10. Thensbkodrfayihemgeladtifitoractiezdvithdospreatshec 7 fa@nevithin the
the display s. As an_example, if the user selects the name "Blythe",

e R RS DA R S B ] e ayed as
shown in FIGUREE@itmgraecdocsecaloptate smdaddisgldythmauntetits Bfdhédrowser
pivgt t@bl ignz ipo response to the selection of the name from the dropdown

mefiy %a a re%u%s must be sent from the client computer to the application
server 30 and procespedsbytdhbe cadmekitigensenieg 32cpsedesatibed btiovepreadsheet
with reference to FIGLRE 6. Once the rkhook has been recalculated, it
e B e e A S PRl
described abovetwitsnrggpechtorfp@aiR @ Bl o tHis: rspreadshevirtmiyrany typle Web
of i%e\gvascéy%n rﬁé"éﬁf@% r%rfroa{rnng_eaorluci')n the spreadsheet displayed within the

We %rowsgrpapp ica |origprogram 10. Based on the foregoing, it should be
appreciated that pheviding asviz® erttbuedisientd’ didhspriendshtietndinaiogataby rendering
megho tem, apparat r- I lum_ for enabling a
spr@gadg%%egﬁg%g{?/?f\}v% %rr%rar%h(%gl{fl%%(# {\}%ﬁﬁﬁﬁﬂtﬂ%%ﬁg}r%%% Sae eb browser
application program. The above specification, examples and data provide a

complete glescriptign gt thsineanutasiure whduaers tepreQmRasHioT afetBseadsheet
invention. Since many embodiments of the invention can be made without 25

deJaRRFHOPATRE 55 AN Bh 3B e 1 SHREMIASHOR Uise InEHRE RS dasdserprentation
theoglatosphereinadied arpeaethdl Vi ChddMableAWNMBIAAH SR OHRMINGE the Web

and interacting with a spreadsheet from within the )
browser for providing interactivity with the viewable version of the spreadsheet.

3. The method of Claim 2, wherein the viewable version of the spreadsheet
appears substantially similar to a visual display provided by a spreadsheet application

program when utilized to view the spreadsheet document.

4. The method of Claim 3, further comprising:
receiving a user request to modify an aspect of the spreadsheet rendered
within the Web browser; and
in response to the request, executing a one of the scripts to perform the

requested modification.

5. The method of Claim 4, wherein executing a one of the scripts to
perform the requested modification comprises transmitting to a server computer data

identifying the requested modification, and wherein the method further comprises:
19



context of a Web browser application program, the method comprising:
receiving a request to open a spreadsheet document in the Web browser
application program; in response to the request, generating a representation
of the spreadsheet document capable of being rendered by the Web browser

application prograes;ira g itind deg g Rie IR Rt e RIthR sRTeAtheet
document to the Web browser application program; and providing a viewable
version of the spteAERINBEE IO LRty e E R R ah Ao kRSB F d rsipfgadsheet

spréadshant BRGeen iethe WakIQWSeinn! REIREKOHOFGlaitkd modification;

wherein the representation of the spreadsheet document comprises on

ly
markup languag8%3ya188 L SRFEFRIBHAY tetheprestirtiafsr Hirpadshect document
spregdshest slasymaatRAGSGHO W exeeabliapitiinihiesoptex:; ahthe Web

browser for providing interactivity with the viewable version of the

spreadsheet. 3. YABSHEtHSRY ERfraAUAB iR EcsrRGHHI versRstThicf i cument

spreadsheeb BRaarssHiRsiastiplygsimilar to a visual display provided by a
spreadsheet application program when utilized to view the spreadsheet

document. 4. The method of Claim 3, further comprising: receiving a user
request toomodififan asplead afftH{eBpreadstestirezdecedingithimagpesdngdsion of the
browser; %nd [ respanse to hle reg est, executin one o cripts to D

t . ; licat
ARl A0S IESRNP ARG (B AERl: KIS BOOWEE SRR Cappiication
exgeagrignacompnfethe scripts to perform the requested modification

comprises transgrg\i/%%ggia%gt}hgegﬁgé ﬂgo%n%g%%ql gn%t@[, identifying the requested

modification, an ere rther comprises: 19 receiving the
data identifying thenreniiestéd mudifishtigndacuesponse to deceipewf ¢hprdsigd using

9e@Eégﬂh%ﬁtgﬁcﬁﬁﬂ@?ﬂ@ﬁﬁ%@%ﬁﬁ%ﬁ%h‘é%%ﬂﬁ% £§ recalculated

spreadsheet document reflecting the requested modification; generating a

representation of the et culstedsprosaishegrdsedmenng the extensible markup
language spreadsheet format into a representation of the spreadsheet document

expressed using a hypertext markup language and including markup language tags and

scripts capable of being rendered by the Web browser application.

7. A computer-readable medium having computer-executable instructions
stored thereon which, when executed by a computer, will cause the computer to perform

the method of Claim 1.

8. A computer-controlled apparatus capable of performing the method of

Claim 1.

0. A method for viewing and interacting with a spreadsheet from within a
Web browser application program, the method comprising:
receiving a request for a workbook comprising one or more spreadsheets,

the request generated from within the Web browser application program,;
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capable of being rendered by the Web browser application program; and
transmitting the representation of the recalculated spreadsheet document to
the Web browser application program. 6. The method of Claim 5, wherein
generating a representation of the spreadsheet document capable of being

rendered by the \yek RipwserRPRIGRION RICGIRMHCARRIISRY KRINBWHE tatulating
spreadsheet document; converting the spreadsheet document into a

dodBimEIRUEiSHE SERir bRk b eORXALIBR MarktiSHRiEl Ay ek donart extensible

formatk aptheenues ipeishdactement expressed using the extensible markup
language spreadsheet format into a representation of the spreadsheet

document exprei¥B§HGRg By prrtERishakos PergudbRIndindatrgble markup
MapkiidaagiReRithes amSerints Gapahierabieeing ipRderertbyHieW¥eb document

browser application. 7. A computer-readable medium havin

corrfRSI g BYRSHIR SR LIBHd RN SR7e dags ARGSHHHER © Bl Sthaingrpydgred by

CORMRUIEED Wit wasiseh PR fmpatigr to perform the method of Claim 1. 8. A
computer-controlled apparatus capable of performing the method of Claim 1.

9. A method for VRSRARG BAAINTT AEAHE It & SpesisrieBY RERY gty renderable
Webhbigwser application program, the method comprising: receiving a

request for a workbook comprising one or more spreadsheets, the request
generated from within the Web browser application program; 20 in response

to the requist, réthievimghhe réolkste Dworlidyook flualoidtingl¢hd cogqeastedmprises
wor k, and convertin calculate rkbook to an nsipl rk
e e SRR S T8 iRt
extéogibiennanigsripiguagetapreadbie ttdomaxine theeWabrabdevser for providing

doqwgﬁ,vgrlfg\;‘v%ﬂd[ﬁgaﬁ@vgg&uggggénco L’gype%&%g{}ext markup language

tags and scripts capable of being rendere

11. The method of Claim 10, wherein the renderable document appears
substantially similar to a visual display provided by a spreadsheet application program

when utilized to view the requested workbook.

12. The method of Claim 11, further comprising:

receiving a request to modify the workbook, the request including data
identifying a modification to be made to the workbook; and

in response to the request, generating a recalculated workbook, the
recalculated workbook reflecting the requested modification,

generating a renderable document for the recalculated workbook, the
renderable document capable of being rendered by the Web browser application
program, and

transmitting the renderable document for the recalculated workbook to

the Web browser application program.
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the Web browser application; and responding to the request for a workbook
by providing the renderable document. 10. The method of Claim 9, wherein
the renderable document comprises only markup language tags for use in
rendering the representation of the spreadsheet document and scripts

executableawithinthe GpRtexkatiHE WRIIRRVIReTH RIRMIAIR G XteIAREViRétructions
with the viewable version of the spreadsheet. 11. The method of Claim 10,

wheirRgiel therronduhiie dusaLmtesiiap b dr s OBmyseantitligairsithe (o RRALEHpO perform
displaynRtryidsdyim spreadsheet application program when utilized to view

the requested workbook. 12. The method of Claim 11, further comprising:

receiving a request to modify the workbook, the request including data
identifyingl & modificatignutar-sentradedtatharatar kinpoklcanf] parfespans¢hto tieehod of
reoaf:‘%tn generating a recalculated workbook, the recalculated workbook

reflecatlng the requested modification, generating a renderable document for

the recalculated workbook, the renderable document capable of being

rendered by the W%?s@ﬁWrMiﬁgtiQ%p%%m1 ANFLreRIBIIRG thR dified from
renderable document for the recalcu

ere ated workbook to the Web browser
appYichinohrepiarhoba Wb Arersiiep! iexipibkogatutherysigg comprising:
computer-execuiahig:IRSHEIgRPURIP IR BRI RNWAIGH NYOBASXESILesk BYcRiving a

computer, will cause the computer to perform the method of Claim 9. 14. A

corsguest-Ednfrdradeap ety U RAR e BIcAdsh g B en dYRB PETVEsAiAPRIication
15 P ayateMotorAHRWING &SRreastlaat {orbe \iensaand Rad#ied e/ spreadsheet

within the context of a Web browser application program, the zgtem

corfipented 4t dBR/EXEMPIGIERYLEPatRRES Sk sBtRaISPE R drNMbae Foformat, for

recRMINGIf from the second server computer the XMLSS version of the spreadsheet, for

converting the XMLSS version of the spreadsheet to a renderable version of the

spreadsheet, and for responding to the request from the Web browser with the
renderable version of the spreadsheet; and

a second server computer operative to receive the request from the first

server computer for the XMLSS version of the spreadsheet, to retrieve a native version

of the spreadsheet from a database, to convert the native version of the spreadsheet to

the XMLSS version of the spreadsheet, and to respond to the request from the first

server computer with the XMLSS version of the spreadsheet.

16. The system of Claim 15, wherein the renderable version of the
spreadsheet document comprises only markup language tags for use in rendering the
spreadsheet document and scripts executable within the Web browser for providing

interactivity with the viewable version of the spreadsheet.

17. The system of Claim 16, wherein the renderable version of the
spreadsheet appears substantially similar to a visual display provided by a spreadsheet

application program when utilized to view the native version of the spreadsheet.
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request for a renderable version of a spreadsheet from the Web browser
application program, for requesting from a second server computer a version
of the spreadsheet expressed using the extensible markup language
spreadsheet (XMLSS) format, for receiving from the second server computer

the XMLSRversipReafytienspicadsheet, Rieanusiingiie XMbs srywisionpplication

the spreadsheet to a renderable version of the spreadsheet, and for

reSPOREAY QBERE Ye jo e RsinitRE Wit b araxsuaaiicr dhe sragrsablsrgrion of

of i spreRAdRNR kAN BCERFRRLISENEAAR RS AREEBIY OdRiHRCENBIBEreadsheet
request from the first server computer for the XMLSS version of the

spreberRfeesivEs! iere e L H6E GefSIBRYGE the spreadsheet from a
database, to convert the native version of the spreadsheet to the XMLSS
version of the spreadsheet, and to respond to the request from the first
server computer with the XMLSS version of the spreadsheet. 16. The system
of Claim 15, wherein the renderable version of the spreadsheet document
comprises only markup language tags for use in rendering the spreadsheet
document and scripts executable within the Web browser for providing
interactivity with the viewable version of the spreadsheet. 17. The system of
Claim 16, wherein the renderable version of the spreadsheet appears
substantially similar to a visual display provided by a spreadsheet application
program when utilized to view the native version of the spreadsheet. 22 18.
The system of Claim 17, further comprising a Web browser application
program operative to request from the first server computer the renderable
version of the spreadsheet and further operative to render the renderable
version of the spreadsheet when received from the first server computer. 23
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