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| NTEGRATI NG CHARTS | N DOCUMENTS BACKGROUND As t he

nunber of applications available for perform ng tasks
wW@Rr00d/08Tmput i Nng devi ce i ncreases, the expect at POTUSZNG/834163

seanl ess user experience anong these applications also

i ncreases. When working with objects in one

application, t i he sane
object will f dﬂ?@%@%@?ﬂ%ﬁ %ﬁ&b\%&;ﬁ\qﬁ@e in a
second application. This is espeC|aIIy true for
applications included in the sane software suite.
BACKGREIBYD since many applications provide their own
support for the object, the user experience often
vars te mmthey of mbcaaplpﬁ peaileblofer perderming fgske on 2 gppapyting device
mcrez%%? Eﬁ'iee& 'e&at?ogpf?ﬁ‘\@ sEatlle & té\;\(ﬁ&leﬁ&oérh&%tth&@ ?ﬁhéa{l&%rhlso increases.
orte equi val ent en the user attenpts
Wherc weaktn@ witk objnts ivlvae tapplwata)np therreistaat §xpectqtionghat the same object will
t.
functison qu VQI%VQ%%HQI{ g&gr&é g[kgcot ep%lgcjgecrf gttug’g ?s%g%%l}); ttPl% for gf)phcatlons
umhé@hhﬂeammemﬂhahbsmmobjects fromone or nore of the
ot her applications to be enbedded within the docunents
t Hidwevbie samplrhma/t higicatiopatpesvideF teireovamsiigportafor ah¢ ebject, the user
ener at ed a s adsheegt I ca n e
e iRearpy v gt R RGP 5 GBI AR SRR RO povertul
chaﬂﬁllg%@pl&idtl&y isaofisl mdt mpper%l&qmvalpmly whdni the usdri@aewpts fo freate the same

sol ut i ot .all the fun on
char 3 Preg¥on 1P aamlEp R T B g T g b unable o
creaté ik obfeer HBjl.ect when enbedded in the second
appl i cation. For exanple, one standard for enbeddi ng

arcefajnes d}Splicﬁhcd@CeLllmnbbJ@éts dat bes oﬁpﬂd)rbC(ﬂ’tthenotha applications to be
referre

to. as the Ohject Linkin Enbed
cmbegiiee Wi heciaetments 1S S IRKPoHOL HRT AP ©tebfe geherated by o
spreﬁﬁ'}é@tl ahyaeatioy ﬁl%ebé\/‘efﬁb@cﬁi@ﬁ fd(rEGﬂy@ﬁcﬁ@Etat"ektoﬁi DvolRe dioerdor document
Washi ngt on. enabl es a devel oper tq ¢re

ate qﬁ?
creatgg bha e BIORISPU PP lisstiah dHoHRYer Phect FOliSRe Aok P Rifconaliy tha
was ﬁ%ﬁéméjmafﬂ@hfsg%ﬂh@ﬁlonmﬁﬁisdﬁgﬂﬁ)@é et dbflcBivRer di@iekided in the second
original format and links to the application that
applieatieat ed t hem Accordingly, when the docunent |inked to
the object is edited and updated, the object itself is
al Eso expaple.cene saderdder eraeeina 8n ahiset AEPCHTE A6 apftheg @gplication is

refersi 1§ Qs Ik Cﬁjgéc? ﬂm?ﬁﬂ%ra%ﬁ Erﬁb%d(ﬁﬂ? eS8 deRkacC tOLq?JSls@lnco‘n[ﬁaglﬁi document

creating d objects that can't be edited
standarg] dwebpﬂ?héwm iMicxpsaft” Gpjperetions Qﬁ&@dml@ﬁbIWﬁﬁh&%‘) OLE enables a

deve%}é@ a@lle?t &)z&ltst %vfﬂhnor% %ﬁ){lheﬁfﬁ){ £ fdy é}ﬂka&eanﬁéad them in a second
vant age associ ate each sol uti on. MVARY
appliéetivec Fsbefdetdrdj qgtserstemtth@lnmamtad fmmat sndg e tathe yppl@htmnefbat created
‘chemtS gﬁclggrfgg% al I 81% El%rrsfent ﬂ{ﬂg g(i(g gﬁ&c ec’% Qégltei?lsa?ﬁ% df#&? %heaoéu ect itself
is alsb ipdtdie erwazér m@ lag distimun SLSacF?anmgds sisky it oftbrasto®s the embedded object

i ncluded in cati t,were no irectl . .
o5 ot Brago ot RIEe DGR ADFh TeL ey b Paish BTSE , fpp gty of object
supp6t@BBluE&s Mhilfieatdii@sin Murlet0bf hdhanthgat andetisadvantdgabbsociated with

in a spreadsheet application
each solution.

SUMMARY

Aspects of the present invention are generally related to integrating charts in documents.
One aspect uses a spreadsheet document as the source for chart data used in other host applications.

Previously, charts included in applications that were not directly related to chart generation suffered
1



10

15

20

25

30

that directly supports chart creation are not
avai l able for chart creating in the other host

wapp@iosaté ons. For exanple, certain formulas apdr/us2006/034163
sorting capabilities that may be used in conjunction

wth a chart in the s heet I .
from sespepIedISBTiSHE QHEHEST M of Bd ey leﬁg‘gft)ﬂ" BB7 PR SE%%'%ph"a“"n

that dﬂfectg}h@ﬁ dportt r&"ﬁﬁrt ar&utibR| A8 1168 vaidbled if@hEia0 VREhg @ the other host
te in the spreadsheet application may, be

applicaticog. cEpn example,eeqriain ﬁorglu}@ésqndaWnpg: é’?ﬁ’@ﬂltleﬁ){gata@ﬁgg} used in

Con_]uI{%EOIIrl DR 8RETh thﬂgltﬁ'ggd'sﬁ)é%t %ﬂll@ﬁtﬁ)nté?@ n6h@allshl®fn thehst apphcatlon
cation so t of the charts is obtaine

Also, fccmm etymsr@aet@hteethatd@é uu@bﬁvely Trrighiovayk ta [gesaten dy the ?Hﬁeadsheet

appllcg o% h%; be ?ﬁpelﬁe%a fg&ﬁ[ B A glntahﬁof AichRAL L@ﬁ‘e £Bbct % tIR present

eet application, as well as the
1nventﬁﬁhl dltersgthp ohvets afa hch;e a}g}im@tmssneté@t the gatp ©hitheophayip dyobtained from a

spreadéﬁegg?%ctalrt}l%ﬁtc hlﬁl lows gjésgg :tl?/e’chat | %hh%&lo% tb%a‘%@ ﬁ{e saﬂpg ?ﬁa‘glre set as
a char$ &ﬁd@fea&heapplblwamn (am Well S thy alitthggupiver n@th{e hseregq}ﬁagqt apphcatlon

remai ns the sane,.. providin
e e
embedRH GG @iﬂ)r@ﬁslﬁ&m@p]ﬁﬁaﬁon nsiag sidwalitifel teelcHadremaihsithe sange, providing a
further descr.i bed below in the Detail ed Description.
more WF@SSHWF}?“?@%M intended to identify key features
or_essential features of the [ sub ect
G ROy B 6 5D OO SR ST Al DL g, that are
furthek BEcHERPRIAN intthe D@iaﬂéd@éﬁcﬁpﬁhnﬁ ClthisSiniredry 1sBIRit fkended to 1dent1fy key
DESCRI PTI ON OF THE NC?Non-Iirrit.ir.l[ an Qe
Reaturap - SPATISPINES S SRR CSOIR TN BPrelééﬁPteP%\‘?é%P? gigd as an aid in
deterﬁ%ﬁﬁﬁé&%@ﬁqhé"élﬁlﬁleﬂ@ﬂcllﬁéc@ﬁﬁﬁert o the follow ng figures,
herein |ike reference nunerals refer to like parts

hrou out the var Ws unl ess ot herw se
BRIEE&&SC%JBEI &P&Tﬁ@ffﬁ% ates an exenpl ary conmput i ng

deV| Cﬁlg%lgga%rﬁgxg@‘ Wfs%?%p@g@%%? 1ia tﬁg I%Fe\g% t 1nvenF on are described with

refere%é@mh@foﬂo@&é ER0%E Gihe@in BkeCloRidnce Mahetale dafelf’to dike parts throughout the
presentation application. FIGURE 3 illustrates another
varioesceer wsps SbpEERRERISE a chart included in a
PRESEREAL 110828RRh G p189 combldididedict lal §fak @k @Sedsin accordance with
functional diagram of an exenplary systemfor using a
oneesmlé@rdw@e@lmétthe source of chart data for a chart
NSLURRd) | 1ﬁ|és"i’ra QSin éﬂfﬁ?ts‘c%@mshgﬂ GRECHrt {rchidibd ak @S psentation
functl onal agram of exenplary file structure for
apphmom stence of the chart data; and FI GURE 6
illustrates a logical flow diagram of_ an exenplary
er@@@w F dhusirateseanatitcr srerbplumesieersheieleh S b ué?fbmaa presentation
gst application for providing the data of a chart
appll?angPUded in the host application, in accordance with

g&g@%‘?’&%ﬁm@g f‘lhaﬁmglr‘ﬁég? Dh of BY Sy BsléM EdERsing a spreadsheet

as the source of chart data for a chart included in a host application;

FIGURE 5 illustrates a functional diagram of an exemplary file structure for persistence of

the chart data; and

FIGURE 6 illustrates a logical flow diagram of an exemplary process for interaction
between a spreadsheet and a host application for providing the data of a chart included in the host

application, in accordance with one embodiment of the present invention.
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Enbodi ments of the present invention are described
nmore fully below with reference to the acconpanyi ng
waele@niosmyss whi ch forma part hereof, and whi chP&HUS2006/034163
speci fic exenplary enbodinents for practicing the
i nvention. However, enbodi ments may be inplenented in
DET%%@§)%E$@%¥€%9NfornB and shoul d not be construed as
limted to the enbodi nents se he r at.
t Rt fasRTese BVHIGH P scsftd o fly Bogh Sefttrrapee to the
accmﬂ‘éa'nﬂfmgedrta fg@UQ\h‘ucﬁn torMO AP bat enercdfd ad | Whittul shywC qn:vﬁixt exemplary
he scope of the invention to those skilled jn

embogimentsciap BaFHRA G SV THRD. PREEIRE MROEMPSMaYeRP iplemented in many
dlffergﬁt%ltn'xscﬁlq sﬁ§u15‘ﬁ5ﬂ%%%nst§%§ Lemited todBY LEBSImARS St Q@Mdeln rather,

di ments of present invention g take the f
these dxnbaﬁlmma are lpgpvrdﬁfl dndhas thigdiseloprie i bf ogAPedntndy copyp ete, and will
fully %%k&gﬁeesdo ghéaetn'tlgﬁl t@fho?enskhl'lwl ﬁrfﬁé‘ﬁﬁt 'Hﬁbo@ﬂﬁ@k%ﬂe present
SO war e aspects. The foll ow ng detai

inventiers araiy el pmctlogd ag m@l@ﬁ@r%{stem@pr 1dgv1gq§ t@g@ﬁimg{y,aembodlments of the
preseln! n@l’%‘ltllag n?agncglfe tP% B &%hceﬂjtlre dﬁlér@'ﬂﬁ lglfneﬁtlai‘tﬁ)nv I bﬁ)ch@ly software
enpodi nmen o)

e pr esent venti on e | rrp erren
implefiie)itation ar se dmplnmentdtoncmﬂumw safivysire W@ld’lhié'dIW@l’F @peects. The following

| detai ﬁ ?%S%Igth"ﬁ‘ el%%he dt 2 tXIge %%&%r% se&&) as

TR n the conputing

dél%g Eo ca;{ Q}gerét@ Sﬁﬁg %ﬁ olu? mec?dnﬂel{{?&ttﬁé gen? P@élﬁﬁm are implemented

or nance reqU|rene
(D) agamaquehcegoﬁmmumplemmd |st&gs tuneing mmem@rmwutmg system and/or (2) as

Accor oper at i on o
eGP gro blne o B ATk S ud P Bt ffons mavtrof
choic®l RpéRibR 61€ Chet partahﬁzﬁfcél atquireynta of ciEecahputing ,sysi¢re psipementing the

nodul es. Wth r rence to FI.GURE e,.ex r . .
e Ae A s BB EEG bR HT BSER LR B toset imention
desciRABbein e SEMdSo alfiiivels a& SiRitiohs) Grefedt IB@Iuki0.

Computi ng device 100 may be configured as a client, a

S EWME refefdRbd [16€ MIEUREE], Ofic axempdirh e;ystemnﬁmtlmpgmcéaumg ¢he invention

In a very. basi¢c enb di ment yt i ice.l0
incluGhot CRRPYE N oS e8] QAT G B0 L s CEPUTAA i 100 may be
configidd 2y at&iehdTe 'E@Irvb;‘r 1’(%116 @@ﬁ@eﬂ @t By Bfhet BEMBXiAG tdevice. In a very basic
conflguratlon and conputlng devi ce,

embadimesitycoTPating eV b iy icdigie atdsasiany Pl’O?Féﬁ%/% BRiA1§3 g system
memg?ful?)ti B\gl%é ol tﬁé&améinatﬁﬁl%na tyBE 0B USRS BEVIEY, byRfkm memory

ystem nenory 1 |cal(¥ i ncl udes an
104 mpierbatwomlesgssﬂem RoBD), @%V@ﬁtllﬁdﬂ@ha?é;ﬂ flaghmemgy, etc.) or some

combqgaq ofTBY tﬂentG\Jol E)g(:ySt@ qﬁéxﬁ&‘zq@ﬁ Wﬁy iddhuddB8n %g@%gr@%m 105, one or

I cat I nt egr at | syst em
morelzﬁn@héa(mnns 18, emke gy mgyplude epregram elatacl07t He ope @@éﬁdxmen’t application 106

1nclu8$1s\a/$ nhﬂ‘g irite %d .nt I 1%' %’()’Slfog rle%{?ﬁlglﬁ?rl%t’]?l ]sgzte::nr(afls es ent invention.
Additiondlly GuiBErain tata ﬂ@fbmeludemqﬂzarteiataslm tHiim bwastrebbdllmm is illustrated in
G e BRRe g™ Rl "Brpit i ng devi ce 100
na%?ﬂ?llvglﬁge e&%{%f Oaﬁxglﬁtll}agegga@gglpgﬁ tsegt%{?%gc?r ﬁ@gl(ﬁﬁﬁtg For example,
comlﬂﬁlggl elevice d0G kiy abyptinclade additional duta tsta%e dSucdfs (removable and/or non-

t | t trate
T RTINS -

illusteR8M0 1t EIGTRP 1 agereiRelitie BRYagt 10D lad@ nﬁ@irtﬁﬁddableaﬂttdage 110. Computer
nonvol atile, re Vﬂble a%q non- anabI%
storage media may include volatile an nonvolatl e, removable and non-removable media

implemented in any method or technology for storage of information, such as computer readable
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i npl enented in any nmethod or technol ogy for storage of
i nformati on, such as conputer readabl einstructions,

W@l 2108/03191aict ur es, program nodul es, or ot her daPEr/US2006/034163
System nenory 104, renovabl e storage 109 and

non-renovabl e storage 110 are
st o0 g RS, GO dFOEor S ietha, THETDBETE gmovabe
storag@(ﬁ)9 bidAdnSdmbeabldhddag e}:\)@mareﬁﬂ:ﬁ%bﬁ bﬂﬁiﬂlpﬂi&.lfrﬁﬂbyag@ media. Computer

ot her nenor technolo , di |t satile
storaggi m¢cia e@vtd)egl drut 3% Rek l@ﬁﬁd EOaI Pé)ag ﬁ%%ﬁ%{ sh memory or other
memo‘???e%ﬁltlc;l %, CTRYORN] feitARRrsafIBRARRS (OVD) DK ofleP bpER] Sorage, magnetic
netic stora e devices, or any other nedjum
cassefidsi whgnedn tine, gwencticoligt geregs Pl Otieis MAGISHF 1FBREReleV 57> QR @y other
medni’nxitl1 vﬂp 1°8h Bg RECES Sk By &@m‘iﬂf&%ﬁ@ﬂ 168 VO cA¥e accessed by
nput'er storage nedi a nay part of device 100
compﬁimgpimcn QO@emny euchCOmpalpr sfbroge mache mayhetpatiey dewpes 003 Computing
dev1c?i H1a?/ re}tksﬁ%flgg gut 5&%%@) l%%ﬁch\ég’ %oﬁ@?%u&egéﬁ 3/81ce input device,
touchdnyslit ﬁmhm{ etcs [rae devicqls)i ind SlllC,h agtaclispirgry spehlesos, peinter, etc. may also be
I %%cluded Comput i ng devi ce 100 al so contai ns
incldeSnmuni cati on connections 116 that allow the device to
C nj.ca t her A , :
TSR ST BRI B s THE G e i
to coananmphe wfth mﬁmwnmpaﬂngodevmsmas @ohrms miveiat i netwarkdi Gpmmunication
connqré%é% a {s?)gﬁlg a g %C?Tg{h@]?% gme% Fog Prélrrﬁur%r%g@& 1%ed1a may typically be
embo@feh%fy dabatet i‘baaatﬂ@dl@ﬂrlaitleﬁk dath atredtgag [progsans Imodslea or other data in a
carrier wave or other trangfort nechani

oA oo S bt SF % SR T, g s an

mfoxmﬁmtﬂeﬁ{l nfd8iad The Al “motBaRe d&a Siggdlanetizal sifiabthaites one or more
nmore of its characteristics set or changed.in such a

of itsrepmeterisiis 5¢ & whangad impush FERAIBR FfotRePw;piREpation Myﬁgnal By

way & e gfgp L& n@trlgm'fh‘ﬁbn | dofintiAlda@éh mE@BEMRYNdRR ii@d niBAN Rch as a wired
I nc es wred media such as a wired network or

netwehkrog clireetiwitel eoonersion e, wigaless Wiedis| ek apraeugiics R, infiered and other
w1rel?s%%% tdl Cpne Rem éo g}é&é Féid%%m@&@% ustl h&EBSScIRd bdth sthfe media and

m conput er la as used herein-includes
comingtidatisn oedige nedla and comuni cati on nedia. An
enbodi ment executed by conputing device 100 provides
f okn @sibndjmants pzma@é Heie corpingredevica sl 0P nrowidesy £ ysgig a spreadsheet
documer%c ri data te2ef Ocrhaﬁhaag $24 16! biged 1hﬂu&éaelnd%uﬂ&ﬂﬁl§nt§’fof a host
& ap ICatl on. Char t integration application 120
mmhnﬁmnjdﬂmnﬁﬁmgmhalmmﬂegmaﬂﬁ@nn@ﬂdﬁhbrﬁhaﬁrgﬁhwaOBme&hdemaOfa

et with the, chart re on
a3 SRR B RO (RRECRBTL AR T Bb RS mtosi
providyd by e Spregtisdn &atthe c:harthsl‘laactel’aaallableswﬂani thedwsti dppldation. A user may

e G 2She SRBLFES bR sl el L PR

spreddiRef HlicHtion setheiihanvd Mo limitet ianspseadsheet
application, rather than a nore limted feature set.
Exgepht 1604 bevabéraachaingTRanilogs thealischkirowsd tlens herem to encompass a

di scl osure and cl her 0 enco ass
widey, ygricy 9 plfernatie B TEn S B i RS e Pt ) |h8¥/?4"hagnd throughout the
claints@d1Eengl1y 86%hed @k &illdwand t hr oughout the clains are

generally defined as follows: "Chart" generally refers

t O«@hafl aBfbrally B @ kfaph,& bar RBarg Rlide, chartpa @iecdhartf tabular chart, or
tabul ar chart, or
other pictorial depiction of data that may be included in a document. As used herein, there is no

limitation on the types of charts that may be included in a particular document.
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ot her pictorial depiction of data that may be incl uded
in a docunent. As used herein, there is no limtation
W@ eoorkg79te/ pes of charts t hat may be i ncl uded i PCHUS2006/034163
parti cul ar docunent."Docunment” is generally defined as
page, sheet, form .or other construction of
ol oR EeRellE GriFredsas 2y BAge: %'F%fp BrE oF &6‘}6&&?%5““"“0“ of an
app hcraﬁ&l ekt QaipRis&eleks, gr@;ﬁhl@l h)%jecﬁsy RdfesOllatdadells, or other types of data
representations. Exanples of docunents include vvorgl
represgpighienss dixamples AE APMeRts inehuis ead grocesser dasuments, fpieadsiiggls, charts,

shdespwﬁ a é@owgﬁ@ﬁ&ttss nofdQ)]! e,e-ﬁlall ndiBgks, mms b S BWthgs, schematics,
% raw ngs, SC hemat i CS, ot her

imagesr smdm@mmm@el@ﬁnt@ e&tpxt@n@’/)bgla@v% H‘PJ@%!S ob i ect s.
Feat ure set" is gfner ally defined as the set of
(Retirorat s eeeetelly defingd b haeei P pHIoRS &rieqtegs gpsociated with a
' aforufee adt WreanS §hplRhticiNsupporting chart creation
pamcaﬁp ailpglgajf@g s‘ﬁgggwg ghgret creati o%p [ ncl:l u?juéjgoslg%tcl ?19 o
1ncludea n@tmg) ﬂmbtuqnyhtygsmyp@t of fofmyles puppets of g}@ﬁﬁm@p agfwedlyag pther functions
and a%%g %SI taat% R Jha&ﬁlaﬁfgpﬁﬂoﬁ LG QIS and abi l'ities that

Nart mani pul atton capabilities. "Host

aﬁg‘?ﬂg%{ccagﬁlécﬁa H&Elﬁ)xlegprsr fa8 raﬁlrl Ii(ﬁfc} Qf@ﬁéﬂ ﬁ(ﬁltaft%‘erh&dded or linked.
The lapphpptiadtioorindludss udesuah rapreserddtioneqirths elrrtawithin aofocument of the host
apph%aBBﬁllt g\é\%ttagplhcaglons %nﬁagde %rsgeeggﬁlgg) ﬂph%ﬁg)lgl%ﬁ?%rg ?Ifbgﬁ%@lsépphcatlons
and oWer ﬁbpmbmoﬁsﬁmma;pmbludaa ckmrls and ot her applications

that may include a chart. "Presentation application”

ge‘l?msaitéty)n ragplmasoﬁ”cgeaeraﬁgp;ﬂf@rsm anoapptirgion itlgat dosvhfigured e provide a
presegg%‘gﬁuﬁ? g{splgy 3? F&E%ﬁ at | On ﬁ,ca[ df%!sh(;%&ve}ng %ﬁoﬂ?dgrog Rl mor? rs,]hdes ina
genet@tegepleieﬁfaﬁdn pr"ﬁﬁ@atﬁﬂéwlmréﬁbﬁﬁletcs lindieiguad oddcamptﬂmdor‘bcblced by the

individ cynent s uced e _presenta
presc§PT GHEIBIED. ATGRUMARCof ISPt CBEICOR aBpl Gl JpoverPoint
softvda&cﬂrélg%'@lﬁ pEduacdYanPRIidb{RP Coafolaan ef Rédl@cﬁﬂlnmslﬁﬁlgtcled

the Mcrosoft(r) Cor por ation of Rednond,

V\ﬂgbiea&ih@dﬂ” is dg%ﬂél@ﬂlﬁ gbferl 'as hslop@nart at Utalshed itnethchdesa grid of cells
docunent or abase.  t hat .i ncl udeﬁ i d of
& &

that ¢qipin defat N6 Famale Bre slgv;@gﬁ%p@ns]fu élgaga[tl é,zglilerated in the Excel®

softvx}afkc%ﬂégl%ﬁl FroRicl Yyemt NaRRSHER @Qrﬁbﬁtlblh of @é@lﬁblﬁd )Washington. Another
war e program produced e M crosof iy %‘%

exam@tprcrf@rsmep eifin fro defa g%§?ﬂ¢?ﬁj%%lﬁ therderepe SORYAHBIaSr Bt produced

by t fe Qﬁ)?émét%l HORSInfnd alBsihGh. g%ﬁ@l{ %@ﬁsh&t i &sociated with

ccess r) tware program produced by

functidnelity Sof pr¢dupingerchant ﬁlat leeﬁiquH@t{efQ srdata lvwlﬁdng thersprepdsbpet.

spreadsheet is associated with functionality for

pr'Sereoilshgetapplivation’t deaeralorefes Eﬁb%l@ptl%?ﬂ?ﬁ dhagy 3y gpnfigured to produce a

[ d. " Spr eadsheet application”

Spread&% tug?eﬁ Sf)l@aisgcfg%a%ﬁ%%%ggp)l cation that is configured

t wlﬁméluarasqzsraaadghww p@@sﬁaﬂoslplpelmgwe@neeaéﬁt Hhiat inglgdes a chart.
Presegg 1|o 88?15::%%%1%?5&0& cQrte c%%'ﬂ% ? ?)re@[ﬁu??tglggg%@é }Q‘Es%ﬁﬁm)@%ﬂi@atlon that
handEﬂEISaesnpﬁttri afithap pith dadrhally. PeBercaionepplimatien 2@ iaclpdeshsiidebsting field

0 SR R AT | ot oA

apglideCiasting MieROD10 Hgth tisteslides nulablesbt ngwingehdl 2diGing included in the
slide field nd chart datafleld

] o e e R LS AR s o
contMhVA R8N dr &bl MBichtidl sF@d siide Elieently being viewed. A slide listing is
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35

current presentation file | oaded into presentation
application 200. Slide listing field 210 al so
weonrasied a witten or visual indication of tPer/Ebi0d€034163
currently being viewed. A slide listing iscommon to
com g R R BB £ B R RN St AR oh s et 210

is not@ﬁ@@gg@@ﬁd‘umerﬁgtaﬂh@emdet ai l her ein. Slide field 220
ncl uded the content of the E|Id curr gel bei n

v |S@q<7e deld) 320 lﬁglugﬁde@% ﬁ?nt@%a‘#ﬁ & sli h(éll‘l?}’ﬂi Y 8eipg Yiexyp. In the present

examt)/ﬁ JRCink! @ﬁ&?& St indiided RAAMD2 2 ZRalkt 223 ROWIwA s Bad c}ﬁhaIWhen chart 222
en chart 222 was selected to be inserted into sl

was slegtpditopinsegedinintlide figld 2apprsseriptiorrpbention 260 #150 st ghart data
ﬁeldgfjbart data field 230. Chart data field 230 was

provi ded as a pop-up w ndow overlaid onto the w ndow
ofChert edsiem fieldi 219 wppbiovided s 2peR-umrandsin oyerkd gnipj p gvindow of

presef@@&?rp%%hfég{?n %gg ‘F%ﬂg?ﬁtdgﬁrﬁ%‘fd Q&‘sdpaWonﬁee%%@f)ﬂo%ed b%/ presentation

ata field included data cel
apphc(aaoly 200.26Ryrt dage figkirindwdedrdety delbésle.cA12). sofuaingand r2\3'491bel cells (e.g.,
a |1 rt [
234), cﬁer& at% AR @% :%3?)( gq:ﬁchagia%?%lfa%e??%lnsc(g%ﬁ 23@‘)X "Fhel e%ﬂ%iaﬁon among the
data mnloﬂemlmdhe charthintzcdedls bnditie ahae bkis labelcceilh eesulltmlrltl tl@(fosma‘ftlng of the
dat %{bel rtif# s resulted in the formatting of the data
ata IR char4o4r t 222, W th presentation application 200
Prvith @iddgntation apphicasitip 00 trdviding it ewnrgpedrafdr edeeriag chire data, the

g Q3 eSO a5 ERL T, Sk it

corre§Rndias ROHAHIiGtalfRICI38 Ichnstkakia nbdded chadapihclonpdsitivhlayid sizing depending
needed nmanag |n for . osnﬂ(gn and si zi ng dependi ng on

on the H‘é’“%?ﬁ‘f‘%ﬁra QB bHRE¥EWESL i on bei ng vi ewed. Fl GURE 3

illustrates another exenplary sc ot of

i FAPYBES |11|L}1$gat5§. another g{iermargpsmeplgg %Tﬂa fs]ﬂ?rta%awﬁefgﬁlc% presentation
applivdiibl ANRcSARRAI WRRtone RaIMeAL. | ReRBRIibIC abplwan&oeoa) Sis similar to

simlar to presentatlonagllcatlon 200, sho CEJ do i
preseptatim gapdipation;20A s 1@&{315; FeeiFion faR'icaken flgSfgjde listing

field Bi® %ngi 0 ﬁ@f&ldn%l 'S‘ﬁ@e ﬁél@lﬁo 310 inchldedenatt 2hdvidais @hﬁ&r to chart 222

I nc es chart chis simlar to chart 222 sh
showirin FIGURE 22. Hm%@v @feserﬁﬁ@eawb\%ﬂeﬁ 3apgegsciet insHdg@ov indovw or field

simil a?os ﬁéﬂ dg ggﬁe . W Iﬂgg , Yresehislish %blmclaﬁ‘(gn B0 Ghfbdes spreadsheet

ns ea presentation application 300
application 350 &8 pspidiegiibh et @mﬂor dattid3dd 350 for providing
the chart data for chart 322. Spreadsheet application
3$i>r¢adsheeidwhgamoeéd@ métdesmeqdmst 3 Ncthetdiseludas aararray obgells. The
cells are| Crfs Valﬁl(-)rl.llletylge% n?lu@ilﬁg Id?tf §§% % ﬁzi ﬁ%’S4j N lé&ﬂinﬂ‘? r@%@ label cells

um ‘an
(e.g.,welunm 1aleel §56). AithimtheldatoekllBEE), 35War¢1¢q"hlstdh@nngkwahq;@ta they contain.

cel.l s .defined by..t
in onf Sl e S BB ARV, FER ARk e g one e
of c}ﬁﬂrdaaswﬂndeln@bstwveﬂuephaﬂte chart fe.as valhacell 3Q0). Omeher yype of data cell
oo B Bl e MRS a1 0F PR e cha o, i
1abe1@ssp By2Hr8diditigtihe @taﬁfcbﬁéliarﬂ 310 lauetedingto prdadsheetapblidatian 350, chart 322
| abel s an axis or dlfgﬁntélon of the

is alqleagé|talcg antw atpg osefy &)foéflqneg hbayg %;g'(,a(dsgezE aplgilcatlon 350 for

mamﬁl‘f]ﬁt‘ﬁ{gde%ﬂ:st ®psdAi@RsShHpRiation B5O G2 ﬂoOiﬂe@%} chaha2l a323on s edits or
ble to take advantagfie3 of the fu feature set

mampvl@mngég oyt 397 ek ks ehagifAtd c 4j edqﬁmg proeess for handling edits and
changes to chart data is described in greater detail below with regard to FIGURE 6. By

automatically launching spreadsheet application 350 in response to changes to chart 322, the

6
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mani pul ati ng charts. Spreadsheet application 350 is
provided for chart 322 as soon as edits or

wWOoraov70si9ad i ons to chart 322 affect the chart detEHUS2AN6/034163
exenpl ary process for handling edits and changes to

chart data is described in er detail bel ow wifh .
opersfaig A¥QIRD PRSCUREENG £t Kiabits PRt AER AR 250 15 reatvely

seaml§§§r %9&%%& désl@@lsl ﬁ)aisb QARpR3afihédd apRPSISS th@scﬁiﬂ@ﬂﬁ&ﬁchhﬂs data, the
322, theoperation bet ween. pr esegéat i on

chart a’myld e b 60 awtesipme@wa@éésh% Pl ey gppieh@Vgrsto presentation

t %1%3(!5:() T Yb1O HSavel B SkANSE thd RulUBSAuRR set once in the
apph({aﬁélga &s,‘ﬁ%,leé{ app ﬁgz{l?%ﬁasgs t he s%ur ce of a chart g

host ajnah@atlon et ctearavaileblel i the sereadshaskapnlicatione r Ehgt rgsenh ingntion solves

f r Rdsh lication,

s RIS LR ORL O B4 SRR B i
allowingai flill feated §et tf betprevifiadl for 4 @Jattmlr the hest applicatiom t he host

application that was available in the spreadsheet

apythbwght the nxarﬁlfﬂfe ofIFIEE BYE 3 isrdinspted éma elefirt/iag: rrefssiation application that

tions. £

has t}k?ﬁg%\‘% &ed ]Prowfdr %; ?ﬁ@’géd\éﬁéey%@)ﬁ@a@oﬁ Zgis?épérgaﬁt‘éa Qt ft & combinations o

Spr eadsheet ation ow ng
apph@tlf)lw thayf batsede Téhethostcapbbcapmon@ede@t henessarycheas prepamtatipe application,

appl.i cat i,on h th E
but xaaryr gié}e%g bF oangthgﬁ ahp zglopesg}hteag%ﬁ?da g)fr?c‘egs@‘]%gﬁlﬁza ih or other
appli¢¥@isn inhehicl aliidrts My&epn@wdede d dbyiosallypeeadsiughk the chart data i 1s shown as

ljcation, it ated that .ot her c
bemgof’fp 1? PG Bﬂgaﬁ??ﬁ&pﬁ@é@i THE" eﬁég’faet Eﬁ%ﬂhf%gg i onglnﬁé{e de  other
apphéhﬂbnd“%ﬁ%é‘? Qit¥bal& PpldaEiod Y gfill Oata appicatiati on, but may
i nst ead .be anot her host application such as a word

ph'FPGEREQf 111@%[ﬂtéscaaif1hgtfbnﬁlrd1£gfé¢iﬂ bf ﬁp@feh@&try @y‘stdnnh fontusiof a spreadsheet

charts ma e I1nclu t.1.0na ) ven thnou

a5 1 RAES GRCHIT QUanGh e BT I Pt APBY o B ALk wit one

embd@ﬁﬁ’én‘t C§}tf§té?ﬁ‘ 40 RiuesieRetio lit£idhi40D, WEHY prdessiteapplication 404,
ot her g i cations, such as tabases a

embegflqddow arg%@ 4Oéagl}aétn1§teg4apw igatjqn 408 H%l?lflgge?/tgoireoagshegtr application

410, alﬂ@ Cltulaﬁﬁg oBRALRAM A4, ars R%QdRRétakplI MR I ¢ Qﬁchktﬁals ncglaﬂ data 412
prea et "as the source of chart data for a

corresmumgié@auchara insdisled apphe ofthe best applisadensdadte &0 & tﬁlﬂawéh two host
apphg%gﬁs?@g?,mgﬁ) %%%fl VI 89 nhfI6er YERSt Bp ARSI hla9 be associated with system

processi ng application 404,
400. enbedded obj ect handl er 406, chart integration

appl i cation 408, database/spreadsheet application 410,
arimbyedded oigecd lbplgﬁqr 40alpravides the fapationaldh é@tsugm“mg:%?césrﬂncluded in

host T‘R%’gfa“éfn &ocuﬁt?eg?}sre}ﬁl%: faredﬁgo%ha{l&l%mﬁ‘lq{tlﬁe? ?Wﬁéﬁ glz bRe é}nl%(‘lﬁﬁént embedded

st app ath ons (402,
objechhtiitglo6 toatredposds tampdraghadsi poogsar 4102 prayvides cgqleefog mjmatmg graphics

er of. host applica
oY BT E  SRBL SRR b v
betwédﬂlr&lbﬂt @ﬂi’té@rhﬂic}h dpplicBiopEo8 bndthe (hb;steaq)p]scatlmm (Gdhd40|4)1 Emb@dded object
ppl i catl cunents. t hat ar ssqci,ated with oth
nand Ciion RS dire TETBDI N S BL ol GBfor afpegion 408 oo
1nstr&@gn§lﬂfdéﬁﬁj@? l‘b@&he% Bosd aﬁ;ﬂﬁ@lﬁlﬂn@ 4020 @@@ta‘m trhmpulpnmgnhel gsaphws objects.
code for_ integrating gra J.ect s
In anggnﬁr epbedigentyepbedd gbjecgﬁlﬁ@gq 4361? %?gdleclvh%ﬂ 4 é¥5?% 6100 and instead,

the ficA¥aBiBBoftchfbed b feBCiRin et ABeS e liaed by sHaggiitdErdh application 408.
application 408 and the host applications (402, 404).

Entegdada0be Qﬁplﬁﬁtﬁﬁlﬂ A8 cHRMuhicaBsvah eprehdiRect apphcatlon 410 to obtain
[ nstructl ons provid by chart integrati.on a%%l

and R HR Rt IR eI THEG P GBI P1yOR R ESD 08 S6fesp it to ohrt
integ?%i@h ia?@fc%@&?lfoﬁggwdélﬂﬂ FIGORE MR ihpH i@t drixébnt pOli@kia OES configured
obj ect’s. _
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I n anot her enbodi nent, enbedded object handler 406 is
not included in system 400, and instead, the
wo eovevson@l ity of enbedded obj ect handl er 406 PGI/US2006/034163
provided by chart integration appllcatlon 408 Chart
I ntegration ap Ilcat n 408 nmuni_cat es
to synghromiaSHELAAALE PEAIoR B ARSe4SBoc0 BPReAT A Mt iyt ncluded in

the h&@&@h@ét%n ko2, 209. spRadineBbplicahied 410 dsrgeﬁieetchmmata 412, responds to
application 408 corresponds to chart integrati

requegth frqme Ahp1G NntERBLIRH SOPEFaHoN 1Ok BUREOBIRKEFY chart data 412 to char

1ntengamnez§ﬁ’lpﬁEdtBH 499 E-Hrb@ta! QNoO8M Sitcpitsi(@ny, adt,Qi24). In one embodiment,
syn oni ze chart data 412 provided b spreadsheet

ChartBpieSink £2@Mrintgrfacevi20tenetties sprrafsheetppplicatian fH0 {qeotip ghart integration
appluﬁﬁ&ll '46§tdfq.g)d§té9 2o, cfil¢ )dataSpere%glstbe BhshamBd ﬁﬁda!té%nto4e|llgn integration

gani zes chart data responds to re&uests rom
apphccaham #12.ntle ghtasammelabxmlm@m ContDproursp CQMnirierfaeen &% enables chart

1nteg1%ﬁ<9n %Pgﬁlgét%ndﬁ%g t ?r@ﬁg ts?lje%g%g glgﬂ(lg%&p‘ﬁl é)'z&ﬁz‘rfggghr(f' Q&r actions that

affectodhert elatacid me spiread€lieat a@am@n Ak0.COMriTpeteohee Bactirp COM interface 424
enable%%ggﬁgt?g%r cads F?a%g{x Q aln %H 1rf]§éagfé S igars?ﬂgé EOM interface
422 tHelZs asstidtal ‘piﬂls Ehﬁl’tﬁ)ﬁﬁmlpd@l\/émtdrﬁc@hm tIni mbgildaﬁllthﬂn embodlment a

i B2 a3 IS PR TS ey COM e 422

existd fok @dhaéHafN GHAIR ihegfaiion agiliBation 408ihayabbtzia th Ohadéh&ﬂxrcel:actory

application 410 and forward t hat fect
COM RAFHEHA T 599 vl SaGSn BBl Al i BERGhEdA P AR 410 records
CharfBABKbiBE RSO CRIMCInerfic Uk | int Rhhiag cotjed teblabligs whbmrspreadsheet
i ntegration application 408 to obtain an instance of
appliggn ¢ Bhisdséutieted-coM i nt erface 422 that is associ at ed
with ChartDataSi nk COM.interface 420. In a re

d
f (runpiag obieploablaght is ACHM &isem crumRoRen that ceaples: lgé&%ﬁ‘geﬂwmcems
to OW b ne@iAf ﬁﬁ&fa@gofr@ﬂdorgqgt{ott@@t aREmisE obfM itaHier4flacke used to get

exi sts for each chart. Chart |nt%£fat|on

Cha@@rﬂspera@ﬁaéwrﬂ@@werém A2h feome srepassReoh PRSI Ne Ble t Bstuctions are
prov@&% E;eﬁasfhé‘& %B;glfcﬂtl&{ 219 16 %M{er@qaﬁ@aﬁgeu&@ébﬁ/l fhldface 422 that is then

eet a I catl on records
assootianeﬂrwilha a@wwtlaepatwoﬂ<§20@m4wq11k‘@pkél@é istp dejopenadr{Fing gﬂe file-system,

or a W {ttﬁ%elhga % n \é’ﬁl%gd& 1§ ac?eS ﬂgﬁtaénﬁﬁ@azlbﬁ’@t ('49? £pk9 ﬂlé When the

unni ng 0 S stem
wmkbmﬂqms renbtddelan thertaist whca’u@e’péﬁa@h r4t)4)pﬁlecdwelsteg1@t1@b@mhﬁatlon 408

has tlflrﬁsqogs@il f fffs‘%%%%{gosmeg ?1 %{ O(]:ﬂe 21?&8 E%h%@?ﬁ%ou‘i&%&ory COM
interfatdt efefoac@24h24s f dmmd;prse&eleslheat appijphiioat410n rdgigers an instance of

Instructions ar 0 t 0, spreadsheet D
crr B 0 PR R L30T TGS, PR B i
applitdtioh U3 raBie @B #t EielteyWadeh fildmC btrnhfhgt bbjead peble Witk Kok chaat 1ntegrat10n

ML WSRO TN S —

apphé‘e@f%h 408 %dvOkesS. hétBed th4Qdquebts Uﬁt anVistinde b€ Oh@ﬂk&téﬁdﬁrdeSCOM interface
edded in the host application's (402, 404)_file

422 l@qﬁfﬁqmq‘tfpﬁ Ogr y@ql@epl%l@bqpieggﬂqlg)ﬁ nq;@@erﬁxgspa{aﬁgters The parameters include

1nforﬁ1§§ §dc*?it1h%h%aﬁf)a§15&ﬂ@e oV SRieERGs e to arpbirfaat | |v@ﬂ<book a new
at a art Dat aSour ceFactory COM interface gﬁ@on408€1

workhszdlg thatsts theles popuilatedpridemasiniecdataagypplicddyi dart 4@9&%@ app
f t gt a@g\fﬂhbeﬁlﬁ&fde@% kbook to b
wor 0 005y AL O ARSI L, SBedms ook o
loadadnbyeqpmadsbmtaqpplwatlanl 4. 408ce @baﬁt@taé@urﬁqf@wrﬁt epMpdumerface 424 is
pom rynn e 4 a

obtalge IR 5'%19%8%41 9f54§ gllltloggt Rrggbgfqoé‘ﬂq FhrileR BRALRLIcHMbn between

ChartDataSourceFactory com |§terface 424, chart

i ntegration




10

15

20

25

30

35

application 408 invokes a nethod that requests that an
i nstance of ChartDataSource COMinterface 422 be
was®oosmied to a wor kbook by specifying a nunbRCT/U82006/034163
paraneters. The paraneters include infornmation
associ ating Chart Dat aSource COM i nterface 422 t1 J
spreadghget epmliogkork E’bQJ land ghaibiptesriicBoBRliegion 108 isocogwleted via the COM

mterfa‘aQso{éb@t 9. XM @Hﬁ&%mgﬁbﬁﬁﬂm b ®dlohy I:l)(rﬁhiaé§a more deta11 discussion

gration | cation 408, a workbook identif by
of an gxenigllan messonela@pdﬁp il qormyTHeAtoD Pelgen cla%mtqggat% @pplwaﬂon 408

andspggg%% ‘,1%? 1§€8%< to be | oaded by spreadsheet

Once chartdat asourcefactory COM

?{G%ﬁ%@? qlhﬁ@rﬂtek i ﬁfﬁﬁfﬂia‘f‘ ﬁﬁga&%h'}gelﬁﬂhﬁcﬁle t@knge 4dkdetsistence of

he process oop rther conmuni cati on
the chostdsGensiscedushorith epspinikodimeh A1E parépulas gmbodiment provides a file

structurg:fe ?%ag{eggtezcg%eépigghg E%})Ogna Sin€] HJ& i quré’éeﬁtaﬁcghe @géﬂresentatlon

| scussion of FIGQJ
appllcb’ﬁcbrovﬂ@wmr chetlser axzmxpl@ eyt mc]ud@j [ﬁ@csmglgﬁumq fglf chart data corresponding to

other é‘ﬁ‘é‘ﬁe"?sniégﬁﬁgfl g?} %?B altﬂg%\ %h%%‘i%g]él% Spr eags (lelgtt’al:ew%Uq includes

preser@ftfohi flat0D ﬁlatfl&&resﬁdrﬁtJREa Bresdnitation ik @sesaltatmcappbwabn and external
f an exe file strwuctur r stence
spreadshé e?ﬁze“%ﬁaw °@5?585¥Pdﬁ R T R S o

D lrtl h enbodi nent. pr. K
f Bresefin e BB PORER ARG RS SR el hed aft iy 5y and may
possitiy Q&Q@%&Irﬁbéﬂdd@lf sp@ea@iheﬁeﬁl‘é at.o8lidgspd lIOQad:ludmanyI-mme IOf shdes (e.g.

512, leté? gsrsege)l;t'%gpg\lﬁ rfolP cuhag%g%glg?tgoéggawm cira? gst fﬂaud 1n a shde then a
slide @RP] 410ptdd ReRidtdiakitl Netawaey Ble ORI 522)Filf the dtawing date ccbirﬁﬁponds to a

I ncl udes presentatlon flle 502 that corr onds, to
chart,pthess &t AEPEE (F2-a°39 68 WELSE i2839Caly al Wigh e %‘HR tﬁ de-g 532). In one

emboftleql, AR chil rfﬁ@@%" eBb) fnbhBesaBOtypb af ciadf He@pnRed] Shd Iﬁeﬁntatlon of the
spreadsheet of a spreadsheet application. Presentati.o

chart ihd BrBEDE Tt DRtyens 2OE PRPBALTITEST S1BTESCHing fiR§reRgn @ side. Tn

Liarti € bR @ HBRAgRther file (e.g., 540, 550
this e%rg{leg% ﬁeet a?'{bqéﬁ%ﬁdgg%és’c?@e%%lo |ncleude any r?ﬁr;t?e(eg )

f
assocsltaddreﬁl 4 sprepdshestl but e mesentpsion pprlisaion deferainga heifergahfor display of
that {]eslg B(%fxér &gib()!ilmeq{ "E\L@lcg?rt ‘iii?et g 53%32)“19 lyde grﬂllﬁr 1 aS]LduQ@l and directs

oci‘ated wth a draw ng
the pesérgation. applicafid@ Yo andther Hde dsrgy\,ﬁfﬂg 546 that meludepiha gbart éata In this

embo g)%eéli t]&% %Qﬁs@%‘c dr at1 cge?e]rlginzes ggtg)th%gaﬁéérf{nﬁ%rmat to be used for a
chart,&dl cigH p’f&d&htatlbm@pd:lhafoh rrfelrdlﬁ hz(se‘.hcgrespdi?.lmhty otdispdaéng the chart within a

art S nta (0]
pal'tl(.‘éliéé hgn £35F "ﬁ’E %lrz rﬁ%tiogh%tf {Iﬁ’e gh %‘1 Brege%’gtrtlﬁlg tmaa/ divide the
respohﬁbliﬁh@sd fdrOfoﬁh@tﬁﬁ@tolf e chat dbavetn \mlnet hosm appltatide . antirthe spreadsheet

t hi s enmbodi_ment val ues i clude e.chart
epPlicHPRIAEE SHRTG HOEN R, 71 & giadgions 1oe -fegaodlg%s%cd“ tfbgd above.
Addlﬂ\érfahy,aa RF ﬁ%@?@sen’c@l&fmﬁ heelgution entittho forapihg ofithie presentation or

deternm nes t ormat for display . of that data. In

the fsmaiting pf badaainaiysed lf’tth%sﬂf??élﬁlieetfaﬂpgca(l@n , 532) is nore

simlar to a pointer and djrects e pre .
aph showni 81 dagn Fan G Fhert ey e Qr@w&eé EMSSW@@%}GQE figile.g. 540) that is
embed & Hldﬁé ﬁrQ&nﬁiﬂéﬁ tHld @k Providbdt B & spreb@ghdrefilt, (eighe550) that is stored

spreadsheet applicafion deterrmines both the vgdgtjes dd
exterpadlynaWhatleer e apse@éshfe@frls gorefh dacelly Witk prepeatasion dils3Ug: gr stpred externally

and lgn‘ﬁgc!l Cly ]%rgélén 1)é 0235 & g@ec‘&@ﬁ' RROREPLE hiade BY the user For example, a

art wthin a particular slide
user mey bapresemnaldmrélrﬂ ca@lpgm vondavhhaclews thepseria sglpd %%Vafhedﬁart linked

to an ?%ei,rgalvslg?e%dghla& ﬁg\%ﬂg@?ﬁr@dské& @(?plécp{o {8 rp%%%ﬁtbﬁkgl o, Brhﬁosmbly just

ween t host™ appli ion and 't he spreadsheet
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application along different |lines than, or as

gradati ons of the enbodi nents descri bed above.
w@dairosonal |y, a user may be presented with a BEl/E81000084163

to use the formatting of the presentation or the

SRLCA T R RN MR RTIE t S——
editin@ HRVdhae) dch@ﬁle%z% RF SR hsHieshlichiidnefilé,and the fof@ilityhdthd file.
enbedded in the presentation file, or provided by a
SGBRENE allusirles o BgRal 6@ Wiadriatof ﬁn skefisly process for interaction
external ly. Wet her the spreadsheet stored | oc
betwwaﬁprﬁ?%%qﬁ@%é 3 bopt prnligatisn Jorgrotige g & %@ﬁ%q‘ﬁ ﬁt&ieg in the host

apphclza!tlﬂllf ¢l adcBrdadcePW @S &t attodihehd. | P@o&@s%oosstaﬁlts SleRCd dnan 1§ iagdrted into a
be made by the user. For exanp a user may

host geém elocwinert 2ad @palting RTRSHRRCW § H%?f Ar9csvRne: ?Pé‘“ﬂ%eé with action
wcdég) oot 0 have the chart linked to an externa
Pead eet, have the spreadsheet copied to the

fé&ﬁgﬁ”r&teip@ Bpérhtlld:ﬁ 602 reBR%s it Yoet H&oh & thé ¥RarBEk thERER integration
the chart. Each sel ecti on has advant ages and

appligiition dsrariO8 FEFIGURE $edarae embedimenta ghet st applicationt yggisters the user
aCtIOIfl 54 gk 1%(9 0&0‘543%[111@19 Sk Oﬁlgplln#)l&%hfé) thtd ’cﬂeqdostaaB idai6n and associates that

ty o lustrates a
input] asglema | rekated\to dhfaghaamndhe host @Rldwpm(m roﬁn@@fe s@ngegihe chart integration

apphcatloﬁ rr@(:%tx)e? ﬂot?c%t Hafd uéhy %Qﬁo%aﬂﬁ)t]%g%lg%g?t rtﬁlh Epreadsheet need decision

or providing t
omxmmnﬁm@ed in the host application, in accordance wth
one enbodi nent. Process 600 starts where a chart is
i ripentishdeti meed decikios ppeaptjcdni Oatdetsrmidec whether thespreadahaet isgreeded to

interaction.b Pr | £90
respdgf bR s i PRt kOG5 1T R REMLDATRG Wel Ruiop may change
portiGDaf the ckiry @thdheffaseg the thactniaansuppléedctyatht sptteadsh@t @prdication. For

i ntegrat.j.on licatian (see 408 of
o R BEA RSB, sFL TP, e
to th@€HattaRte AGtich KRYisdtionkes prﬂ&b@ﬁ@ CHlowdver, accest toethe bprpadsheet for making

entry into the host a I.cation d associ.ates that .
e g o o A s oo RER RSB Rhon,pocesing
nmvéﬁ&&bﬁ%kh&ﬁg@@@%ﬂ%%OGChce the chart integration
application receives notice of the user action,
PrCHafSEdndBne Opdrhtivhe 504 Rarlys ahel 362 efctite edthderci ac&bﬁhlg the chart data

operation 604. Spreadsheet need deC|s|on 0 g
I S ORI N a—
for hARPRO A sd Ghah B 14188 fahﬁ@t InQRothdnbalifret @duddien 6418 nadé By the host

certaln scenarl 0s, t he user action may chan e a
appligaionifonhastiling e diserr action f95dn chafts &uice ke v actiorrls addspsged, process

600 éﬁ?ﬁld C}ggce@{né DitsBF ﬂ%@ﬂéﬁ & a&fbﬂ'ok Eéﬁtfnﬁéb wiliPSth& 2R e,

rtron o the chart wthin the docunent nmay
C R Sativ gc Bt 8eC BABLRNTRYs REedb®Ub EdsgoRd tiBEhE NAEL action, processing
i ntegrati oh application for processing. However,
contiauesewith wisittlity dspisaderieesion 688 NViRIHiGY tpcisieh gperations 64 determines
whetp?]read9 gilblel s]igretaﬁs%eg‘t% %@Ql%ﬁ q@rt reép%m‘ﬂﬁ% td! ﬁ%gﬁgr &c‘ﬁoﬁ e%PQl@i@let Preadsheet

roce art hand
may bp emeated (Wheﬁ 0% u€h acttonhawdvens Pgoveiag atel @nr (V) ﬂlrmmjmésmty to change

chartp(? g\? g%lle%;grlt %ger as%%cas d %tﬁg ?ﬁa%tlslkrggldgy 'ieaqgl'fe@t The spreadsheet

may el nedded roadliotwythe aser e Introleed with thehbath dst Wimlplm tetspeadshest format. In
contrgﬁg g{f: X ﬁt“?a%'zg‘?tfﬁrl]i%ﬁg[ atgeglﬂ};ehglgl P?ggléfagélen Pﬁ g&%%dg{leet initiated. In an
addlﬁtﬂ)ﬁl bieBédientf e Visibld insgndehe 16 Gpreadshedd rapblixratibﬂn emd the non-visible

hart. Once e use action is ddre
mstance of ‘the spreaésheet app 1cat10n are assocfaate w?ﬂsq sepalp {e processes When the
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600 ends and processing waits for the next user action
or continues with other tasks. Alternatively, if the
wa@progasdneet is needed to respond to the user BCI/USI906/034163
processing continues with visibility decision
operation 608. V'S|b|I|ty cisionagﬁ tion @ b
interaghéaneVith fesPURRTIRRIAPRIIGHIEY f51 RemgpvtichRthoinon e gropgis the vser

actior ﬁ%P&ﬂfébﬁ&d 192 LB 4 EET dRS hdt@&uirbthak thie Rk& bS RINIGRESI &tbract with the
be needed when the user action involves providin

nay
chart d¢fa Ifaeisiblp snieadphectis BeRdediracyssing CORAHGE todpikia OW%UOI? 610.
fornmul as, or other aspects_of the chart provid

| s creea 610 TGy Kal BB ) oshuasied: thy ation. In one
emboa%rrle‘ﬁy:’ th? réé%lﬁ{eett ﬁ)tph@etti%ﬁ q¢ IthMtetdrhn'd hBe GiRAL tof dat @rééhéﬂe@c application

readsheet format. In contrast, he user
and thiohosheprliceénhate &tiHe ov Paingiteataliystspireed 9 ﬂ% pethcraplitions may be

substérRll {lﬂl %%&/gd i_.nl J]lhlﬂﬁed’aﬂg\k/fgg qpa! Tﬂﬂ%qgé %ﬂgatlohg‘glld@ssdom @ be viewed in
ance t he spreadsheet 't cation and
the drsplay sers¢bheilpbist é)me tlesf SplffhléSh@ptr@@b%léétlS H’(ht[!ﬁtfi’dz RQegyying continues

th separate processes. \Wen
with ?¥mﬁ era@%%gﬁfa%th the spreadsheet application is

bféf% 1n9te§c{ va A 9’ glgle Xst&&g ?ﬁ{é s\ﬁf a&skﬂgé% (H‘L ‘ﬁgﬁ 1§ e < Pl%gﬂsheet is needed,
0 a change’ t 0es no
then pmqassmg cbhtanms fremusssblhbed@;hslmmratmnlﬁ% ép diok dgfetthingtipm operation
d e
612. OBk s EhGichrasRinfhl o7 SeRPRREL PRARG oL B REREpradshct is already
establishiedl.l atdr era@ple) fiki spreabshOeti mayt bats&medauwthsﬁtmlsieapphlsatwnc@e Stored

ey 36 TR S P ARO R o MRS RALL Rl s 1

contrhdh@hé RireAdiERCRby aRP bt G0 differan d)chthﬁ ih estm cayp (Hai (saetsscmmted with the
are "tiled" or CO|nC|dentaII¥ $ ayed 0 .t hat Lo 4 e entirel

spreagsliset RPRIIPRSINE Gre@sh&YLus PEATIMY 7 Seaers oy, gedige entirely:

Howé/\Je{s WHag tlﬂars%@ads_ﬁbéﬂl@&(t&ﬁﬁ adyBt ﬂe(th@td Wit o@lﬂp@ﬁ&ﬁ tcbﬂhé hodt@pplication, a
be 'viewed in the screen avajl apl e.

i sy diae RGO Y s RSV 1R Pl iesieh goplcaton and th
spreag%]%tl e §xamp§eh a bleRibus ﬁ&@ﬁdtﬁﬁ 2D Ba et dsRBlishdd a lihk bétReéeBe chart and

visib Instance of the spreadsheet, only a link
the sproadshest. sfm@ah@ghééhe PusronbesqBaRtion Rexd ¥ sdelish g link again. 1£a link to

. the sﬁx@%ishgbg s hOOMMeddyS b&dh! ihitded Ssrb&s S Qﬁﬁﬁlﬁés' Pfth GEB cletion operation

term nation operation 612. Link determ nation
614.operation 612 determ nes whether a link to the
spreadsheet is already established. For exanmple, th
s p{neladwh‘fe@t ommylobélémh@@s thp link detsst tl@p%mqaéﬁlefztoarpphcaﬂon and the
chart of tﬁe (%tt %{)ﬁ%aﬁcﬂﬁt k&{ o%% \%fn{én{ %lugéth gr}hé Ank hsesﬂ?l‘ﬂ%t whether a visible

cati e sprea et need be
mstamtoef ttikel @l’aadshed:tmas beﬁnrlarmai;ed pheots b eudlen ééllbOdima thedinkds generated
acco%mtgﬁ ﬁ%%\/l érﬁt?r acas lio Of gg%lrr'rg %rx%#n%go pcfot%l%clqg b&h&d between the
chartaag @i spteadbhwdtt @néb me nalr Btcﬁaatedmuctelsn@ azhaaumm vethtﬂenctealtoylpn operation
However, when the spreadsheet is external and/or
616rem)te when conpared to the host application, a link

grﬁtgg ltllrl‘lg a%% ngeglt?c?rbs d ei(!iaqfﬁ‘th gelglglimg hcgas Crrr}x"f1 [ 101;1: %Eérgtgo%% 12, or the

link Gz)iéifmi/l? geferEe¥dcOtditn gUD e ink atdatiom proayss [6ay, a)nes tteehliriksik estaldished, the
h h
e b 1SS AR LS B SBARREEk i sreadshetaplcation
Aftef Seafréibheeh feckivak IR0 AbtiFicatidn, Prddefing! Gortin@ess pr SlRAgH @efermination
has not al ready been initiate processi ng conti nues
opergfjop91Bi nk creation operation 614. Link creation
operation 614 initiates the |ink between the
spreadsheet application and the
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chart of the host application. In one enbodi nent,
initiating the link is simlar whether a visible

w0 p®vasmoes of t he spreadsheet has been initi at ePCDUSI904/034163
I n anot her enbodi nent, the link is generated according
to COM i nterfaces that allow for. a general

B delarRNaHPL PREION 648 BiscqYE dToRL RS aptRg, Bhether Bngper action

affecfe@% hRRad eyt dHAC O hikebd thaktht Shait &AL Qs il RRBEPE LidGiged by the
continues with send action operation 616. Wet her the

user aqtiAR: S CYHTEN, SRRsPr BN MPwbieleoRd danvierrike qbark A ndt fnexample, a
visibi@ Qﬁsrteﬁlgé 8P@ ]sgxi edt Bfpichith We3d BEWMittat eI Afikdvetween the chart and

accor g creation process 614, once the |ink
spreailgheetswetd bs wee@tedtahé thehrguesief peyaEaN Wﬁuléﬁﬁlqom%qt% nIf the data is not

fe HS Bfoc@Sinb AWhith PorlthEnext ti

a8 R ER 00 B 1S o oL ot sin o
contimees @iith@sher teksaot i fi cati on, processing continues at

change determ nation operation 618. Change

ddb exonirast if ghe ufzreraammdoesla@teld ihscehasrdatd, moepessing eangipues with data

nfE Y flopB81 08k DRl Rl 05y AEHERLSY P 1OEE D, imerion
applieetio stlak ;hecila‘artgatgedlyOnctBethu sleta choige oressaEofs reseivep) mpceszh@ continues
er. Jay hav§ _sg#zect ed to viewthe chart data. In this
at up(iei%ﬂc&% R Bt i nstance of the spreadsheet
c %dlatcea}fﬁ&lmgg Pgeratl %‘ig thertl | @et:sg dhe‘%h%g alfl e[ldia{élﬁa Gl%tc%ﬁ 1 ntepe%sary due to

e Crea
the ch@gemitexdcmmanathemhamdmd dIanﬂae cobplimte, the ilpddtl@codﬂ‘sm)ndssto a refresh

not cha the Ser.,ac t rocess 600 end
of th] RSP R e A S 0 B s it 1O RORERY B s rocess 600
ends GAM biddeES g Wit foit ﬂﬁe hestt asdeSactibocantings twith fthérhteskys fowever, if an

action does alter the chart da rocessi.n nti nues
updaigjs Pecgsspy: LRBAGECSSHE PANEGS t%ﬁ?fsateﬁﬁg S‘i:??ﬁf?@@gg%gr ation

620 then relays back to the chart i
o DSttt DR dRr S gt IS CR S fom the spreadsheet
apph@zﬁﬁﬁg% BRS&ABRIithént BE BhdaRkeqUREOS 61 gNEEd T&trb@léeisfoﬁﬂle entire set of
dat e decj sion operation, 622. dat e decisio

chartglsg RIPYIBR By e Faraistss: éEPIWH%‘t%eIP agpt E‘io?:}%l?qéi“{l%’t’t thg update request is
for aﬁ‘!{: @&Itlohssofnﬁg QAR LM A hhR 5hQﬁ‘ge@ hah a86tht RatireQhaM [da@dilb.N Once the
e chart data. In one enbodi nent, the update
updategpquesiinIRls PIASeHINSEPRIEERS Bith PRaterassint SBeTARAN Q%é of t he
chart data within the chart. If an update is

nddrdsizaesRiptPeretes 6 0ecedvsa Sheadatp obRESE, gatvvalilct @pils%the update to
the chi}?mntﬁé(hoéﬂ ?ﬁﬁhc@ﬁéﬂ O oRE emBMYinBME e Wb@eﬁecpxteﬂ@§he§ 88l $hose portions of

However , an update I s necessary t hen processin
the charhtliah ab@ng@d) smp@dﬁechméq\@eéast opratedt oromeasetly . Innosice embodiment, the

updls SRR APSTh} U DANCERMESS (3 HRBLROE 1o e chart ca
provﬂntbudleﬂlmnsq tat the reupdsat ©nce theebbrt isumslotetli pracess! 6@% engs and processing
Waltstﬁqtlﬁe Be)ét uger étg% Oer%lﬁtmue Sv%‘th 8‘[5‘1?1'(‘\{!;]8%'&‘: data provided. by

n anot her enbodi nent,

t h&ltho%%ﬁ%he iheeatd raflas bee f ges gfibed tn? Faﬁgﬁagg %l}a‘reges S%Ecgtr‘ufc Q&?ﬁlgtural features

dat have ange
and/dri thethodohsptcal lsepsyftlat © hfee(mﬂes;tood shateth¢ inentiaedsined in the appended

cant e .updat e receipt. operation 626. e .
cainig @pi<gsay b IER 608" SRS DAL LA B0l hdChg e spect
featugt3tand s app diselssedne fupeabdRinimerhdhing higy tlaintedt 1h?enh01$t Since many

[ ion. In one refresh

emb%ﬁrﬁ%ﬁtg ﬁ%ghg ’[5‘8‘?1111108 fan gF ma%e W1H10ut Eiepart%rg)dta e(%he spirit and scope of the

invention, the invention resides in the claims hereinafter appended.
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the chart that changed since the chart was | ast
updated or created. |In another enbodi nent, the update
WO e@7mgms6 t he exi sting chart with a new chart PEEUS2006/034163
corresponds to the nost recent chart data provided in
response to the request. Once the chart is updated,
CLABYI%cess 600 ends and processing waits for the next
user action or continues with other tasks. Al though
What igglajngsddfit i on has been described in | anguage that is
speci fi c to structural features and/or methodol ogi cal
st eps, is to be understood that the i ntion
deki ned\ Pﬁn?%@-lgwm@é reqthdnfor menaeins ﬁ‘EQ%g g 3 phprt presented in a

host%pﬂ'fbit%ﬂ ﬁl@n{en@dggﬁgﬂlg‘lﬁg features or steps descri bed.
ther, the specific features and steps are discl ose

as f or wEOving rf‘ﬁﬂcélﬁ’%ﬂ A wdimecdatn RYEPSPORE: footke c8pthd c“é a separafe
appl@RIY, SHBRH PRIISRaiRh SMeel LR HRNsHARtDEPIBARN s diStHt from the

depart| ng fromthe spirit and scope of the invention,
presquipgion pljtae ehashinthediogieapplisptiph@nd| ai ns her ei naf t er

append%gmgn{i\} [a éssto aﬂqgat'oécur JtVlt}rﬁl the separate apphcatlon to the

comput er -1 npl enent e managl ng and ‘edi t [?
host eprdicatiopr ebapindll ¢hanges I’q@ﬁle datp @tq r@ﬁftqt@nn thelmemﬁah@mof the chart in the

ing: providing functionality for editing data

ho“%@we&s%ondl ng to the chart in a separate application,

wherein presentation of the data in the separate

apbl i cdtheorrmmitetiimpiemented magthadnel glaém dnifathies reotpriging receiving a

! S | 3L kived when th

notlfgcﬁtgc;]ng%fsepltl t@(ﬁﬂ)ﬁ d&l%l%gi?lﬁlé% ﬁ‘(gg%:ffggtgon\?é}dc {E?Egeﬁogle%)ar alVC when the user
acticapgbiltciatchorges © thhehaltost appl i cati on, wherein the

changes to the data are reflected in the presentation

of3 the ?%m Cat LR 2, 2furth e handling th

con”put eﬁl Q %ﬁﬁﬂgﬁégﬁgg&%ﬂ Olfd ‘? algm T, uft urt Compnsmg anciing He
changortp thieshany witbingha/hastiapplicasion fihemthie changts t ﬂuﬁs@aﬂ d@ npiitect the data.

wherein the notification of the user action is

regei Vel‘i‘le%ﬁfﬂ)ufe ) EnMSREnt@E ik @Bd bE SNt 5, ﬁiﬂh&%ﬂﬂ)@'ﬁlﬂé Qommumcatmg

the chart. 3. Ee conput er - i npl enent ed net h | ai m
the czangﬁuﬁottmhaﬁwﬁneusspamje phiedtion yhemthe changgei® th@)cftaﬁ@ffect the data.
chart within the host application when the changes to
the chapf Ap0RE- nﬁ‘gl&ﬁ&{teé ﬁ@thgcﬁgiaclalﬂ'l 1 mﬁrem rov1d1ng functionality for
conput er - i nplpenent ed nmethod of claim?2 F
editingthp dpigi cagespondiomiccte ichyt furberciompyess lﬂ%arﬁlﬁ@n&:ﬁ ﬁlrstblq igstance of the
sepa]:a fagg &?hﬁ&@g@g Hétét%%g)ﬂ és\émn%d&ttféér??lvﬁphﬁgglg%?ée 3)ftt}neese %QE ;apphcatlon
1snec¢saaryn 1, wherein providing functionality for editing
the data corresponding to the chart further conprises
| ngt ant’f‘h%tdoﬂ'%ﬁér thp?ié AL Red Asthan6e lefcm 5' r\?he?ﬁﬁ Eﬂ'i@{'l?ible instance of the
appl i cation en a determnation Is
sepawatesiiplieationsis arayédedfcoinhislenfelbainathe daqpbm W:ldt acynﬁlbls instance of the host
applggt%%ssary 6. The conputer-inplenented method of claim
wherein the visible instance of the separate
application is provided coincidentally in the display
wi T.h a Rhegiohipetei-inplemenedmethpk ofelaim 1, wherein providing functionality for

editing the data corresponding to the chart further comprises instantiating a non-visible instance of
the separate application when a determination is made that a visible instance of the separate

application is not necessary.
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application. 7. The conputer-inplenented nmethod of
claim1, wherein providing functionality for editing

W0 b@7/d3mos6 corresponding to the chart further CPOPUSRES034163
instantiating a non-visible instance of the separate

appllcatlon when a deternrnatlo de that a. . .
vidsi bl éh¢ FIPRHEamgleneigd %%‘arda?&l %elr GRMpPLSipg, preating a link

betwdéﬁ GRSIRAT dppleatibh Bnd PERYRIte PRtLTTR %16ﬂtol’6%hhhﬁdudafmglbéiwmn the host
1, further conprising creating a Iink between the host

applicggiph prdethe sapatated applicai@har at e application prior to
communi cati ng between the host application and the

separ atrgél cafpltérGaiplediented methtdl TS fvhiersn] tedikedrresponds to at
met hod of claim8, wherein the lin corres onds to at

least pref=@Mpisrfasonpy impsnieating sospmymicsi ‘?‘TY"P‘H’gaPB SRS cat i on

bet ween applications. 10. The conputer-inpl enented

mghhod 1aé cehmitdPithplefiefifed Glethod@ 6PElhiad NJurtivaoghmisidghanging the data

dat a correspondi g to the charf with .the se arate gtd the host
corregopiing 40 it T Ik 1B° asvaretod PPLEAFPR VIR (i &ifibe Sdted in the hos
appli@RiBh htPhQnh&ida wheredih %e@ ﬁ)ra@até@a@ﬂbdtﬁﬁ in the

separated application. he conputer-lnplenented

met hod_of claim], mhereln h te ap Ilcat on

cdires agﬁ Fempersingrchipdagiho iﬁg © a&f’ét P d’fjrle theTheé’arate application

corre%ﬂ@%%%pfeﬁ@h@éfﬁﬁﬁlﬁgtldfﬁt hod of claim1, wherein
connunlcatlng changes to the data that occur within

rate atio ost. application
0B, B S S el BB gones
the d&t@ thAt 64¥aF Withif ftl%@éﬁdrat@ BpARfionaathe ®dst aplicatton further comprises handling
onput er - readabl e nmedi um havi ng stored thereon
the C?%@P?I%W@P&Of‘ilh%to afhar TSN @BP A erent s t he
conmput er-i npl enented method of claim1. 14. A system
conpr i s agapuger h@8hbla pRUiu G stonddeth&bdh inbieudiiosd that when executed
appl i cation includes preseptation of a chart within
lmpl%mr%gsttle %‘Eﬂ‘tteé‘ampldﬁle’é‘ﬁg 5 daighl-eadsheet
appl i cation, wherein the spreadsheet application is
comf i g 8etehnQcsthsBingy a spreadsheet of chart data
correspondj to, the char ed in.t host .
appl i cé‘t}ioéhaFg’dﬁ"EWEnY"herﬁﬁot %B%Sﬁ aPR lciah‘treﬁlrcg’g?s f, presentation of a chart

wnmﬂﬁmbm%@bhﬁﬂm{&ﬁhmb& configured to nanage: |ntegrat|on
of the chart included in the host applicati

docuneit Prepdsheet aprlisatiqn, d‘é’{t%?ﬂb thsy sraeagishest taﬂ 1cat10n is configured to

displ§>p 5%?%&%@& oflchart AR SorbmuRE t6/tRd Bhatdincidaed @ fhetdst application
art integration application communicates with the
dOcuslrgnfrla@R}ﬂsheet application through at | east one COM
i nterfacgy %ﬁe rdtit %%Hﬁ fat fsl C%hﬂ?,’lﬂ’éd tof MAddd€ integration of the chart

conprising a r nni n | ect wherei n one of the
included indlzshosbappli@ivh deguerehtscad threghast @ﬁt'ce@roslde%mtth%\tpr@rdﬁert
COMinterfaces are associ ated with one anot her such a

pafst ' Cl’ﬂh@ dsg&@rﬂrdf dla°1 aps QR Adie %eV\&HaPt ﬁte?ﬁfrbﬂr %Hﬁl%tl&telzommumcates

chart he systemo claim further
with mrsprea@hn@ aamlcemehmah gtpasteneiOMIinterackat i s

16.  The system of claim 15, further comprising a running object table wherein one of the
at least one COM interfaces is stored such that other COM interfaces are associated with one

another such a particular chart is associated with a particular set of chart data.
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configured to handl e displaying the chart separate

fromthe integration of the chart wwth the chart data.
wa200708m16eyst em of claim 14, further conpri si NBCT/US2006/034163

structuring storage of the chart within the host

application to include a |link between th re.a .
LHd spRbadEvRr IR Lnddist SopEwe a%sf%ﬁ@%waﬂ Borgfer that s

configRe®TORAR A sh Rkt Jepdrfite Fteh BB iR¥ERHGHAGS the chart with the chart
Spreadsheet file.” 19. A conputer-readabl e nmedi um

da'ta-having stored thereon instructions that when executed
i npl ements the systemof claim14. 20. A

cqgput ghe spadabl elaive di, Umtha \Comgrisih® s nirhgrsedsge of the chart within
comput er - execut abl e i nstructions for mana

Ler . : ' and
the hesgjapplisgtion orasiide? Haleheween the S%63d By 5?@%3@?%6 W,ﬂeft fhe spreadsheet
belong@TIH: OF EX SRBEIABY HrdaBSHHebUNS bR KRR brbdugheet £I6€T Vi NY
a user action associated with the chart; determ ning

whet her a spreadsheet i s needed accordi ng to..the yser

adfi on? HERSHTEAIARC RSAERIRV 8 gioss ko BptiEanshatpphen excouted
implRhRafsfeRhn dfzldigqyi red to handl e the user action;

generating a link between the host application and the

ey o T ATt TR L S —

instrRAA8nsd & 6h#HaBinB Jandh@fithR a Dhatd REGEREd ii af BSiapplitabias etle computer-
exeCI?chlct: ggtrlfc?iggsg&?ﬁprising:

receiving a user action associated with the chart;

determining whether a spreadsheet is needed according to the user action;

determining whether a visible instance of the spreadsheet is required to handle the
user action;

generating a link between the host application and the spreadsheet;

sending the user action to the spreadsheet;

determining whether chart data changes; and

determining whether an updated is required based on the changes.
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