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28 *NOV 2005 1 ~ *(@00002* METHOD AND SYSTEM I N AN ELECTRONI C SPREARSHEET
FOR ADDI NG OR REMOVI NG ELEMENTS FROM A CELL NAVED RANGE ACCORDI N& 8TKBY 2005

DI FFERENT MODES Technical field of the invention The present invention
relates to the field of information praocessing by digital conputers,
nore particularly:to a nethod and systénl in an el ectroni c spreadsheet,

spreasheet elenents (like rows, or colums, or .pages)

and

for preserving sonme "summary" information of a cell jmed ra.mﬁmM mhen sone

renoved fromthe cell named range. Background art Befo
nunerical anal yses, particularly financial ones, were usuakhy.prepared on
an accountant's columar pad or spreadsheet, mﬁth pencil and cal cul at or
organi zing data into colunms and rows, spreadsheets afford. the

rapid assimlation of information by a reader. The task
spreadsheet on paper, however, is not quite so fast. W4 WmmHMMEocess

hand. By

tends to

be very slow, as each entry nust be tedlously ca

entered into the spreadsheet. Since all calculations are the
responsibility of the preparer, manually prepared spreadsheets, are al so

prone to
t edi ous,
sol uti on

errors. Hence, preparation of spreadsheets by hand is slow,

cyl.ap,ed and

angios! he ©yYSPENOYN2G8P BLEETRONTT asivREADSHER I pPORNPUL €T S,

YWBHDIRd R "RBOVING ELEMENTS FROM A CELL NAMED RANGE
ACCORDING TO DIFFERENT MODES

Technical field of the invention

The present invention relates to the field of information
processing by digital computers, and more particularly to a
method and system, in an electronic spreadsheet, for
preserving some ‘“summary” information of a cell named range

when some spreasheet elements (like rows, or columns, or

pages) are added or removed from the cell named range.

Background art

Before computers, numerical analyses, particularly financial
ones, were usually prepared on an accountant's columnar pad or.
spreadsheet, with pencil and calculator in hand. By
organizing data into columns and rows, spreadsheets afford the
rapid assimilation of information by a reader. The task of
preparing a spreadsheet on paper, however, is not quite so
fast. Instead, the process tends to be very slow, as each
entry must be tediously calculated and entered into the
spreadsheet. Since all calculations are the responsibility of
the preparer, manually prepared spreadsheets are also prone to
errors. Hence, preparation of spreadsheets by hand is slow,

tedious, and unreliable.

in

a




inithe sormof "electronic spreadsheets.” Better known sinply as
"spreadsheets,” these software prograns provide a conputerized rep?gqmg?mﬁ
for the traditional financial nodelling tools: the accountant's col umm
pad, pencil, and «calculator. In some regards, spreadsheet prograns are to
those tools what word processors are t@ typewiters. Spreadsheets offer
dramatic i nprovenents in ease of creating, editing, and wusing financial
nodel s. A typical spreadsheet program configures the nenory of a conputer
to resenble the colum/row or grid format of an accountant's col umar pad,
t hus providhngna %iaskdt eofahiaddicmputbos, aausetut Because fdithdopady exi sts

dynam cally in the caonputer’'s nenory, however, i iffers fraom er pads
in sevel#l "PRpdPrEnPinafsecotutq eﬁﬁsﬁﬁﬁtﬁiec%?%%]%qQEBV%éﬁgﬁggt, f or
exanpl e, jaust. e compenpicat ed dhaskhe Lomper prodrdner maprwidgh i & can

understand. A comon schene for acconplishing this is to assign,a nunber
to each cowpbhenizepr ezgsheetnery | effer tHeeacHaditimRaland HHRHEL | etter

to each sheel;(or (B398) Ghel MR oRGEAHENeClo1TmL ! BaaNCRAC I pCahbon at

colum A an ow 1 of the second page (i . e , th upper-left hand
corner), chdruézranpl eln tsmeaigegargpessprradsBeat prearahs sfymrfferthosike

spreadsheet, defings an pddressahl.e storage dpgptionor seelldsitlergach
intersection of a row Wt a colum within a given page.” Data entry into
an el ect rdifiee spreadsbettpoocurestisn imuehsthef saaethpnnesdithiatg.i wiher nat i on

woul d be entergd on aq% accountant’ s pad. After a screen cursor is

posi ti onélf*&F 478857 ed 96

ocation, the user can enter al phanuneric
i pformation. 28 NOV 2005 3 Besides hol ding text and nureric information

however , ‘ .

A typical spreadsheet program configures the memory of a
computer to resemble the column/row or grid format of an
accountant's columnar pad, thus providing a visible calculator
for a user. Because this 'pad" exists dynamically in the
computer's memory, however, it differs from paper pads in
several important ways. Locations . in the electronic
spreadsheet, for example, must be communicated to the computer
in a format which it can understandd A common scheme for
accomplishing this is to assign a number to each row in a

spreadsheet, a letter to each column, and another letter to

each sheet (or page) of the spreadsheet. To reference a

{ ? location at column A and row 1 of the second page (i.e., the
upper-left hand corner), for example, the user types in
“B:Al". In this manner, the spreadsheet defines an addressable

storage location or "cell" at each intersection of a row with

a column within a given page.

Data entry into an electronic spreadsheet occurs in much the
gsame manner that information would be entered on an
accountant's pad. After a screen cursor is positioned at a

desired location, the user can enter alphanumeric information.



spreadsheet cells can store special instructions or "fornul as" specifying
calculations to be perforned on the nunbers stored in spreadsheethpngﬂm5
Such spreadsheet cells can also be defined and named as a range as | ong as
they are arranged as a convex set of cells. A typical exanple of such a
named range sinply corresponds to a redular table found in an accountant's
pad. In this fashion, range nanmes can serve as variables in an equation,

t hereby allowi ng precise mathematical relationships to be defined between
cel |'s. THssifeact Brédard operhati & of YA LYt ea @PtﬁPBQragPW?H%¥uding

advanPEdé%%%ghgﬁgétgﬂﬁhsa%anfEB&féQﬁ%c@gg IBEr Qs idhe gpcurdnhadsi-n the
technical, trade, and patent literature. For an overview, see e.g., Cobb,

S., Usi ngr@gatiing Pral@ilaBérhanto eborrslfivEGedwoM the 1oudergngtored| ond, G
and Cobb,. D., Usi 1-2-3 e rp., j+§Gl O es, 1Qf h of the
foregoindrbrgpﬁ%?%%VﬁﬁhCS?%ggatgﬁcgbfﬂ%%%gfgggg. Elggtrgﬁéc%ggpegggheets
of f er mamefdcdeanbagesammuerast herenpapes lawguatethay tare Forramged abeatronic
spreadsheets are nuch Iar?er (i.e,, hold re infor tion%.dthan their
paper colt@EFarts; °TelC8LLF onf e “¥Rt BHusHEER eh&&iﬁﬁcgﬁgug'n S 6r'8Ven

m | 1ions Bfnpicelbsrasgoditd HenNcOrERN] aSpiLAds feehd piognarnscaluseaakl sw users
to perform"what-if" scenarios. After a set of conputati.onal relationships

has been Rt-ef@d tPAf of & Mk s F@BFe RHMTTK 0 S b ettt et Fad?f 57

i nstance,cdi8 1SR e%@he%b;iﬁng@lé@iﬂgorbxfe%ﬁseba\aw@ab@waalt efe usi k@i pEer ent
sets of assunptions, with the results of each recal cul ation appearing
al nost i tirstmtdafases] Petpeet orhify (Thes SEPEF BT Pt IiRE Y 1o%i PR 2paper

and penciApré/&aélh@eee%@c%%aﬁne,cahﬁyi@émg gUGLYced elrahibenshi p dudnt hesnodel
wi't‘h each change nade. us, electronic spreadsheet systems were invented
to sol ve R&aNd¢rnz0@sd macros, are documented in the technical, trade,

and patent literature. For an overview, see e.g., Cobb, S.,
Using Quattro Pro 2, Borland-OsbomeIMcGraw-M1l, 1990; and
LeBlond, G. and Cobb, D., Using 1-2-3, Que corp., 1985. The
disclosures of each of the foregoing are hereby incorporated

by reference.

Electronic spreadsheets offer many advantages over their paper
counterparts. For one, electronic spreadsheets are much larger
(i.e., hold more information) than their paper counterparts;
electronic spreadsheets having thousands or even millions of
cells are not uncommon. Spreadsheet programs also allow users
to perform "what-if“ scenarios. After a set of computational
relationships has been entered into a worksheet, thanks to
imbedded formulas for instance, the spread of information can

be recalculated using different sets of assumptions, with the

results of each recalculation appearing almost
instantaneously. Performing this operation manually, with
paper and pencil, would require recalculating every

relationship in the model with each change made. Thus,

electronic spreadsheet systems were invented to solve



4 "what-if' problens, that is, changing an input and seeing what happens to
an out put. Named ranges used to automate the conputations in a ’sﬂBeMﬂBmﬁbt'
can evolve during the "life" of a spreadsheet just as some entries may be
added to or deleted froma classical table found in an accountant's pad.
Conventional spreadsheet tools offer ome means for automatically

adj usting the content of an existing naned range when new el enents
(typically a new colum, a new,rowcﬁé a.neW/sheeR% are adggggb neen

el ement s" whaFekldy BFePLERRI NP2 ‘the CRARBHRT aHh e "RoF When some” el enent s

(typicalké(p £olym,, autgue or a sheet) already pertaining to the naned
range are deleted. It is common to find in conventional spreadsheets sone
sumary"” i nformation, such as the sumof a given set of cells, or the

average xaue Of.8.c01 VED 8Lt Of GElLiacdNetnSUChou SHITBREY " dinf 04 mati on
is itself Fecorded within an el ement common to the named range it rel ates
to, thenspheadsheit arnceluime duriow dhea“shéet)ofrey smieadshgrfaiyst
information if wthin the delet I nts i r .o f erenced
of a for Al &"Fn “Brdt igr "2l eo?gg%ﬁeggfgﬁeﬁféé?%§p?%g |§ gqxfggﬁ%? inthe
di sappeatapte @buhfi Sni phorarmabunnans’ 4 ogad edCoFumtthonadr erseedsheesunmar y"

(for nstange a7, (he Bar et oo of Ll aareadohesto, A 2USD Beseagy o

transl at ibRg athhexf aetng im0 MRkl @Aah new elements (typically a new
column, a new row or a new sheet) are added between elements

o already pertaining to the named range, or when some elements
(typically a column, a row or a sheet) already pertaining to
the named range are deleted. It is common to find in
conventional spreadsheets some “summary” information, such as
the sum of a given set of cells, or the average value of a
given set of cells. When such a “summary” information 1is
itself recorded within an element common to the named range it
relates to, then the deletion of some elements (typically a
column, a row or a sheet) may result in the disappearance of
the ‘“summary”’ information if this information is located
within the deleted elements. Furthermore such a “summary”
information may be referenced (for instancé as the parametexr
of a formula) in another cell of the spreadsheet. In such a
case, the disappearance of the “summary” information results
in an “ERR” cell, translating the fact that conventional
spreadsheet are not able to resolve the reference of a deleted
cell. This limitation can be quite cumbersome in the frequent
case where elements of a table must follow a predefined format
imposing that such a range “summary” information be défined

within elements shared with the range it relates to.

Summary of the invention



spreadsheet are not able to resolve the reference of a deleted <cell. This
limtation can be quite cunbersone in the frequent case where el ezqmmsv %5
a table nust follow a predefined fornmat inposing that such a rang
“summary"” information be defined w thin elements shared with the range it
relates to. Sunmary of the invention 28./0NOV 2005 -5 The present invention
relates to the field of information processing by digital conputers, and

more part ingy gfi‘és'eﬁ{t lh%ﬁom%a@@g%mé @y@éﬁmonwu&ﬁ@&&%g%? %1&@ mﬁfﬂﬂé{@ﬁeﬁnd for

preserving s sunmar ormat 1 on of name

spr eadsheatore parisnlagy (td> ﬁkﬁethm\snd gysteng o amekectraric pprgadsheey for aodazse:d;r@r sr:)me
renoved fromsaid.c According to a firs the
present i nVERPFBNn l?fﬁg?aémp BrCS@l 3188“ POgRREY SBRe Spﬁ??ﬁ*@é%ﬁi Fﬁﬁgﬁtsr(g Ye™Sutfnar y
cell in acolintds, 6HpaRas wRNAlePRIeMOsdieRim 6406l firidll @ngd ural ity of cells
identified by a cell address along each di nension, sard nethod conpri sing

the steps of. d’@ppqdmgwaa tlidt cpspest iodrhey peesent lbyengp@cxhﬂyum@mwnd@l a atdthod ofa
I SS
(anoe, SRRl | A0SR A0kt AR OUE R IR (OB SRE0ELA o2,

cell r ang&eﬂdﬂ&ﬂﬁkd by deH&ﬁdmmlctng @clualﬁ{enﬁleﬁ],w&ﬁitmétﬁdid esifirighgthe slepLift Ng a

spreadsheet el ement sharing grg)), address al ong at | east one
di mensi on wi t h 9% ’ém%élr‘fngFéWBE‘a‘é’ ap ngtIHatt?'h%e’ range summary cell;

updating in thgrgl@glsgm,ﬂap}ecgp‘{dhre@@nge address of the cell range associ ated
with the range summary cell according to the user request; updating in the

tabl e, the rangech maﬂédr@féllder@ﬂsdm@sasa@cnm(ﬂcqﬂqangﬁ,t he updated cell range
pdat od range gl SuRBRAPERIRHss S5 FRBRE T U BRRET LA M e
el ement accor diimgespenst he auser reqaep €si addmgd@{ deMginigh $pieadsiddk RlenicAe siaging a
range addrcgrsn%o%f ote?l aéd?e%s% Oqll talt ?Qas? I’onez ggne?l(sallogtlefl?hn thoe]c cetllhr%n es ggs%?lgtsegevsltth the
el ement ; & g
range summary cell;
updating in the table, the cell range address of the cell range associated with the range
summary cell according to the user request;
updating in the table, the range summary cell address according to the updated cell
range address;
moving in the spreadsheet, the range summary cell according to the updated range
summary cell address;
adding or deleting the spreadsheet element according to the user request;
updating in the table, the cell range address after the addition or the deletion of the
spreadsheet element;
updating in the table, the range summary cell address according to the updated cell
range address.
According to a second aspect of the present invention there is provided a method of
processing a range summary cell in a multi-dimensional spreadsheet comprising a plurality of

cells identified by a cell address along each dimension, said method comprising the steps of:

defining one or a plurality of range summary cells by specifying in a table for each

range summary cell;

a range summary cell address;

* [RALIBPP]03484.doc: AVC



updating in the table, the range summary cell address according to the
updated cell range address. According to a second aspect of the 9@§§@V5M5
invention there is provided a method of processing a range summar PP N
a mul ti-dinensional spreadsheet conprising a plurality of cells |dent|f|ed
by a cell address along each dinension, .gaid method conprising the steps
of . defining one or a plurality of range summary cells by specifying in a

LR\ L1 BP) 03454 Sar e RBAfSee By bABARET TRk Mol aioTiies gy an

associ at edcdkdddresangeprisehefigictios af tHe BrogiRd LI TREY addieds] address conprises a
function of the, sxg?mfl ed cell range adgress in response to a user request

for adding or o 'CERMEE P %HF%&TB@W@&OT@F{ R8T deleting agpepadshsaielament| shareginess
along at | ggshoR €l gﬁdf@élsdl(ﬂ& :W'l&ﬂt Bﬂed%‘ﬁs@f pﬂhb' o3k fo} b Aﬂlgraﬁfg) df creﬁqgﬁc%ef
associated in the table wth the one or a uraltyo S
whil e pr es@ﬂSWlPigd ithée tabhewith thy QneaslrlathralﬁtyrozﬁmJge sumnnr}ycecﬂelv&mlem@\ﬂvmgSﬂhy

defi ned n shar i address w t h_ sai d
sgrleggshee&g }uraftyé)if6aﬁ1§eg%{9mﬁré’ ﬁgﬁrﬁgo}f%w ﬁt mensi on, updating in the
table the cell foapgh lliRsshaingh@nafdd cdiBgRss @&ﬁ@ﬁh%hﬁ Adstebtb1dnin El%ng
sunmmary cel |l according to the user request; and each range sunmmary

associ at edalF#sh oBaFRMEen Himepsige; undstiag innge table the celhinge aﬂ&l@ssr affthe cell re;rlﬁe
cell addre Ss; nmoving in e
spr eads hee?éo?%g@@hg% Itsdg ég&ﬁlmg%ﬁ%&g@r% 3 tﬁm%g’il%gueﬁgdat ed range summary
cel | address nuandtfar (mchgargepmmmdg{@tlmsmeﬂtenmtmaim&lll ra@eg'él onshi pdbfat }[/veen

t he range surmar .cel | associ ated ce range; addi ng or deleting
the spr gads heet & E%HT th§qd}?J ’d'i%ﬁda‘lg(ﬁ Sﬁ‘ﬂ‘é“‘iﬁ%éiﬂh Fé@fﬁ%gs‘tc"("fdéﬂg @a@ﬁ updatgd celf |
range shartafnge adirésge request a common cell address with said spreadsheet

el enrent al ong at | east one conmon di nension, updating in the table, the

cel | range addhe¥ag dn tls snreadshasti the sangersumivary eblbriandiog to lbe spiaatizheet

el ement;  afghhQy CAGHIEINESNSHTRL Yrede émﬁﬁﬁ%%éla&?aq b %Ib%tvgcselnlthg Angs

summary cell and the associated cell range;

adding or deleting the spreadsheet element according to the user request;

for each said cell range sharing in the request a common cell address with said
spreadsheet element along at least one common dimension, updating in the table, the cell
range address after the addition or the deletion of the spreadsheet element;

and for each range summary cell associated with said cell range;

updating in the table, the range summary cell address according to the updated cell
range address.

According to further aspect of the present invention there is provided a system for
processing a range summary cell in a multi-dimensional spreadsheet comprising a plurality of
cells identified by a cell address along each dimension, said system comprising:

means for defining one or a plurality of range summary cells by specifying in a table

for each range summary cell;
a range summary cell address;

a cell range address identifying an associated cell range, wherein said range summary

cell address comprises a function of the specified cell range address;
in response to a user request for adding or deleting a spreadsheet element means for

sharing a common cell address along at least one dimension with the one or a plurality of cell

[RALIBPP]03484.doc:AVC



updating in the table, the range summary cell address according to,the
updated cell range address. According to further aspect of the prgé%MﬁV2W5
invention there is provided a systemfor processing a range summary cel
in a nulti-dinmensional spreadsheet conprising a plurality of cells
identified by a cell address al ong each gji.nensi on, said system conpri sing:
nmeans for defining one or a plurality of range summary cells by specifying

in a tabl r a |l - r 5 WHTRE | ddress;.;.a

cel | ranggram raesgcg?%i'e eﬁpgﬁyﬁﬁfg@ﬁp{é@%g&g eadg@gﬁ%ltﬂ%’angegé _ \%ﬁ%@%ﬁ%ﬂ&% i‘??m%eange

sunmmary  qeeéderdnigithe sae copipraligas rangeyominagncelit pichuslpalefihéded cel | range

address; in.res onsg glﬁ) a user, request for adding or deleting a spreadsheet
& T

el ement neans f8f%3° ge shaxiggpeamEon cell addrassvigh spigdspipadshert elepgat along
di mensi on aMidabt §iReoRBRorPdinRndb idahd Yorchfpdﬁg%gl in [tﬂ%t tr\e#rllel%ﬁg ];Q?’ﬁﬁge g&ﬁf@%@ﬂ‘?@

r
NOV 2005 - 6a_ ranges associated in the table w the one or a plurality
of range sehwangy aswiiatedwitli the rapge senminygell hecoolieg wrthphser adquest; of range .
summary cells previously defined. for each cell .range sharing a conmon ce
address with saﬁng\f%rpela‘zlb%lgﬁeesé?mg?rgr?ﬁlﬁflss%?l?)tﬁ%“”thtgalfléggfangﬁ’e common di nensi on,
nmeans for updatmé@sifer bp®tih@h ehd BB1S ehd rdn2BFEmAREY Q6IP a@lrebGocof@hg 4 ANOE
associated with the range summary cell according to the user request; and

for each r"é’ﬁ@@dﬁ‘iﬂﬁ?ﬁgﬁya 5, associated with said cell range; neans for

updating in the,tab kcgg?%@gg hahd réa?ﬂm{ YhCiGhde & ag_'é §%1?g&§£‘ﬁ%£g’ '&1? Hécpa?ed

updated cell range a means for foving 1n rea range
summary cehhgeamounaty ugl addredsenaipdiatnech preaegensadpasitiond kdlathasiip b8tween the

mai ntai ning a pre-determned positional relationship between the range

sunmmary cerg?geasﬁﬂmﬁ%C‘gL@‘ggﬁ%ngﬁm@éé ?erfﬁé’?ﬁfe; means for adding or deleting
the spreadsheetm&heRatdiag 60ddlithg thOsprHAsnessleh &l YEhding & the A6H r&fiedl; cel |
range sharing in the request a conmon cell address with said spreadsheet

el enent al ong der Fedhstaidsell cargrorhadngren dhomequetian somaronugrlaeddigssi with reeid
oL Pt 0 58 S IR O0 o, L L1,
cel I rangehe cell range address after the addition or the deletion of the spreadsheet element;
and for each range summary cell associated with said cell range;
means for updating in the table, the range. summary cell address according to the
updated cell range address.
According to a further aspect of the present invention there is provided a computer
readable medium comprising instructions adapted for processing a range summary cell in a
multi-dimensional spreadsheet comprising a plurality of cells identified by a cell address along
each dimension, said computer readable medium comprising:
computer readable means for defining one or a plurality of range summary cells by
specifying in a table for each range summary cell;
a range summary cell address;
a cell range address identifying an associated cell range, wherein éaid range summary
cell address comprises a function of the specified cell range address;
in response to a user request for adding or deleting a spreadsheet element, computer
readable means for sharing a common cell address along at least one dimension with the one

or a plurality of cell ranges associated in the table with the one or a plurality of range summary

cells while preserving the one or plurality of range summary cells previously defined;

[RALIBPP}03484.doc:AVC



means for updating in the table, the range. summary cell|l address agcaow]{j e
to the wupdated cell range address. According to a further aspect Of e
present invention there is provided a conputer readable nmedi um conprising
i nstructions adapted for processing a range summary cell in-a

mul ti-di nensional spreadsheet conprisinggg_ plurality of cells identified by
a cell address along each dinension, said conputer readable nedium

conprising: co t I ans for defining one ar a plurality of
range sumary ce |e§5}b§f’%§§%cﬁ f {/}%1% “yHmgn ¢ ‘g[ﬁ‘@r‘?sg had “Baséﬁ SP%S%’GE‘LH%?’? alogg) ;

a range sustieast aneldommstar difinsién, @8hpued REABaAE HeBSS ok @?@étinf YihNfe &ble the cell
associ ated cell .ra ein said range summary cell agdress conprises a

nge, . Wh |

function of*gRdd ﬁ%sc?ﬁtf’%aglLEalnge peEAgjated dtthethe rangp symmpnnesdl acgomlingstorthe egpuest
for addi ngraedde! eting a spreadsheet el enent, conputer readable means for
sharing a common cell address along at |east one dinension wth the one or
a plurality of eufor eavhgengeasmoniatatidisiaviatddawittodalidcdllitabge; he one or a
plurality of ra umma cells, while preserving the one or plurality of
range summary ce(ﬁﬁpsuﬁ?frr&ﬁi%&smarﬁefm HB‘%F,““E A\t BH]W deaanggsummny ¢l addiés2005
-6b for eaadvoriihg torthOGRladdakl] Pihgd 28RRION cel | address with said spreadsheet
el enrent along at |east one comon di nensi on, conputer readable neans for
updating in theCdHIE tepdablemeany fmgmovidgieghe spreadsbeatelte raapgsumanecicel ed
with the r : I C i e user, . request; and for .each
range surmidr% 3ﬁ(l:e mé)si%(%‘?%itrg evxlléﬁlt;r h%a!s}gf%llp?:%%ss Pgﬁ‘&%ﬂnm@g’nﬁfﬁt‘l&m}l’é’ﬁ@lQB?‘%O%ans
for “updat i retptionshipbetvabr the rarige suramgey cllamwthe a8&klatedddl @65e; according to the
updat ed cel | rapge ddress. co t er, readabl e neans for nmoving in the
spreadsheet, the ra %ée%(% %?ggg rjaddigg o dgletipg the spreadslisetaalerdent apepedisg tarar y
cel | addr eths usairequaitni ng a pre-determ ned positional relationship between
the range summayy cell and the associated cell range; conputer readable
means for addi nigT sActi&tidtqeHgrange skasingaidsthe eequsise menvimmac oeltliaddreto withhaidiser
ggglﬁggg V\;étbﬁeaggi%gt SRLfdnC ?llollg AP St §tt1]eag$mnlgloh r%lir%@r%ic{n,e%ggqgateg reca%gﬁg nmga%L Ifor

updating in the table, the cell range address after the addition or the deletion of the spreadsheet

element;

and for each range summary cell associated with said cell range;

computer readable means for updating in the table, the range summary cell address

according to the updated cell range address.

[RALIBPP]03484.doc:AVC



spreadsheet el enent along at | east one comon di nension, conputer readable
means for wupdating in the table, the cell range- address after the ?@ ﬁM?ﬁE
or the deletion of the spreadsheet elenent; and for each range sunmar

cell associated with said cell range; conputer readabl e neans for updating
in the table, the range sumrmary cell address according to the updated cel
range address. [R\LIBPP]03484. doc: AV C 28 NOV 2005 Brief description of

t he drawi ngs The novel and inventive features believed characteristics of
the invention are set forth in the appended clains. The invention itself,

however ref rr.ed use, further objects and
advantag@§17¥:§%ﬁﬂrlp %h &nggﬁe%stood by reference to the following
detail ed description of an illustrative detailed enbodi mrent when read in

conjunction with_the_agconpanyin rawi ngs r.ei ure; dA s a block
di agr am ‘6#e areBfpufBs? §§§$§E}¥% gﬁékae t%ﬁ”ﬁ%%%ﬁhfﬂfﬁﬁég%?on may be
enbodi edgpe Fi G t1Bni Sae blseek thagr ammof tize sceipeadedsystagmsi.ncFodi ng  an

operating system an applijcation soft and_a ser i_nterfac or
carryi ngloventien prtesddt PAYEREY orfS Wg&rgslﬁ Prfustra eOthengggc

ar chi t ectyre, and ow@&Eé Onaﬁatyaafza@ugj@hl claératster iwir f asest n ki ch the

present invention nay be enbodi ed %ure 2A shows %ﬁﬁP adsheet not ebook
i nt er f acendecoraichgoy toefdnenseefter tbg &RpoAT RNt CBF2Y ﬁﬁ%%%ﬁ? iR¥ent i on.

Figure 2B shows the 15%04 : ANEAEOf dfiR N@BO0kndmt eréace shown in
Fi gure Zﬂf ﬁigures éﬁ'vf ow page identifiers for rapidly accessing

and mani puhathogiémadiivindtak paqggﬁﬁﬂﬂmﬁedﬁévb%@%kV”FﬁFéPface shown in
Figure 2A

« Figure 1A is a block diagram of a computer system in which

the present invention may be embodied.

« Figure 1B is a block diagram of a software system including
an operating system, an application software, and a user

interface for carrying out the present invention.

+ TFigure 1C illustrates the basic architecture and
functionality of a graphical user interface in which the

present invention may be embodied.

+ Figure 2A shows a spreadsheet notebook interface according

to the preferred embodiment of the present invention.

¢+ Figure 2B shows the toolbar component of the notebook

interface shown in Figure 2A.

+ Figures 2C and 2D show page identifiers for rapidly
accessing and manipulating individual pages of the notebook

interface shown in Figure 2A.



2 8 NOV.2005 Figure 3 illustrates four different tables (FIG 3A, 3B, 3C
and 3D) representing exanples of Range Summary cells and conventibﬁéBNUVZW5

cel | s behavi our upon row del etion.
the Associate Range Table according to

pr esent

Figure 4 illustrates the structure of
the preferred enbodi nent of the

invention. Figure 51is a flom1§hart illustrating a preferred
met hod for specifying how a given cell can take advantage of the present

i ti . _Fi 6, fl j.l i
rventon. £haure.e 8.8 (Lo chart Jllustopt Lag,a prgferied st hed for

etion or, 'Introduction of

el enents (LW Ofp)COL &I Lhrshgelekadpterdiofy Raryet heupreeyentel e eand on.
Detail ed description of the Ereferred enbodinegt SYSTEM HARDWARE As shown
e

in FIG 1AconfenpieszhtCqliy
conprising a centra

ERBRLTRYy B edBYd

nouse,

_ eGP a conputer system 100
processor 101, a nmain nmenory 102, an input/out put
controller 103, a keyboard 104, a pointing device 105

track

e.qg,,
bal |, pen fdewiree 4 orlluseripike) tha §¢§Bpéyr%e9ﬁcéhfoéfséﬁagéenﬁ?gggtorage

107 (e.g., M

%ﬁd dis%k%%nédg£F£9 rngQEJ&MEdggdﬂ%%ﬁkc%§,tﬁ@cﬁreéén@

7 (e.0. iaod pal .
printing device 108 y be included 1n the system 100 as desired. As

il lustratednidneivari ous conponents of the system 100 communi cate through
a system bus 110 or simlar architecture. In a preferred enbodi nent,

conputer system8 r 9 100 includes an | BM conpati bl e personal

whi ch is. awajdrablse ikr ant bevemalrtventlos sr{tiing wdiomgfented metihodalfor

-
;

specifying how a given cell can take advantage of the

present invention.
+ Figure 6 is a flow chart illustrating a preferred method for
updating a Range Summary cell upon the deletion or.

introduction of elements (row or column or sheet) according

to the present invention.

Detailed description of the preferred embodiment

SYSTEM HARDWARE

As shown in FIG. 1A, the present invention may be embodied on
a computer system 100 comprising a central processor 101, a
main memory 102, an input/output controller 103, a keyboard
104, a pointing device 105 (e.g., mouse, track ball, pen
device, or the like), a display device 106, and a mass storage
107 (e.g., hard disk). Additional input/output devices, such
as a printing device 108, may be included in the system 100 as
desired. As illustrated, the various components of the system
100 communicate through a system bus 110 or similar

architecture. In a preferred embodiment, the computer system

t he

conput er,



Busfi ness’ Machine - |1 BM Corporation of Arnonk, N Y.). Illustrated in QIBGN V2005
1B, a conputer software system 150 i's "provided for directing the opera 904?
of the computer system 100. Software system 150, which is stored in system
menory 102 and on di sk nmenory 107, includes a kernel or operating system
151 and a shell or interface 153. One or nore application prograns, such

as application software 152, may be "Ioa%ed' (i.e., transferred from
storage 107 into nmenory 102) for execution by the system 100. .The_system
100 receilP8s irrudegonmands aﬁ@lml&fﬂatt’é’ltehr%‘i@?n@éer“?‘?ﬁ/ ace’EE  these

i nputs may.. ;hhen.be caghed WpRRLPY tLBRasYst em dOidiheaccoidance ivhkD
instructions fromoperating nodule 151 and/or application nodule 152. The

i nt er f ac®utB3esphitathine pr BYr @btyoratgeaphf cirmonkseN ¥nt erface (GU), al so

serves to display results, whereupon the user nmay supply additional inputs
or termnate the session. In a preferred enbodi nent, operating system 151

and i nt erflacett5s8ear 6 nM ET®SOLB, WanOSgmpancair| adrd fewarem syMtemosbfd 1s

Corporation aof Re nd,, Wash. | i cation, modul.e 5 e hand,

i ncl udes pefoé’ﬁfiggd%etdﬁ{oetcz%g@% t%éarag%%%elﬁl% itﬁl\%eﬁctolmg%trgg § rssclgrg{nbed in
further detoai lsofeneia bedow USNTEREACE & duttieddint spet dinendrolcyowdRg
description will_ focus on the presently preferred enbodinents of the
present idRferT SH,SKWCERTEr &07 enbdi S B &FFB&YUsREetP HpP i CayshE™
operativedin the MHO90fEr W ADE, £d r 05 ENbRe The PiRSepp Nvamktiban,
however, is not limted to any particular application or any particular 2
8 NOV 2005 TG ROV 2005 1 el HiGmteAR. SPASYREY, 1PhosB3¥KkA% ed 9 the art

M@Tl* find(ﬂ]%ﬁt transferred from storage 107 into memory 102) for
7 execution by the system 100. The system 100 receives user
commands and data through user interface 153; these inputs may
then be acted upon by the system 100 in accordance with
instructions from operating module 151 and/or application
module 152. The interface 153, which is preferably a graphical
user interface (GuI1), also serves to display results,
whereupon the user may supply additional inputs or terminate
the session. In a preferred embodiment, operating system 151
and interface 153 are Microsoft Win95, available from
Microsoft Corporation of Redmond, Wash. Application module
152, on the other hand, includes a spreadsheet notebook of the

present invention as described in further detail herein below.

INTERFACE

A. Introduction

The following description will focus on the presently
preferred embodiments of the present invention,k which are
embodied in spreadsheet applications operative in the
Microsoft Win95 environment. The present invention, however,

is not limited to any particular application or any particular



the system and net hods of the present invention nmay be advantageously
applied to a variety of systemand application software, - including

dat abase managenent systens, word processors, and the like. l\/breove?,8 NGYe2005
present invention nmay be enbodied on a variety of different platforns,
including Macintosh, UNI X, NextStep, and the |ike. Therefore, the
description of the exenplary enbodi mentl® which follows is for purposes of
illustration and not limtation. Referring nowto FIG 1C, the system 100

i ncl udes 3, \Wi-BEAVA NG 1ridHeul aeRoos yoTkKsmace L. awcndoll 160nfisthat

rectangul ar, graphical user interface (GJ) for di Sj?l . Qn %%ree}gel%;

addi t i onghewi adewsmg aenBatRodfay e BREpIRAFEF N VAFFOUS ™ si'2és and

formats i gascaded) vaaSece@shf edystAim ddde dpeniehtwbndow 160
is a rren%%t\)%?ti%&\}\%tﬁﬂ é;gfpa] urality gfa aser-com*rand choi ces, each qQf which
may i nvoke faddirei onalnclsdbrenusiamdasef t W Ie8ERS f ofY & i t hW8PPI i cati on

obj ects. Wndow 160_i nc]udes,.a clj aread80, ffe i Siphavicignandy
mani pul ati"§§EPE&n %%?e%:l%%?ﬁs]%dh Mé’?%?’aphi c ogﬁ) ect 181 and text object
182. I n essea@gsdidie chi entvaarieayi ofa dofispace wratipragporinflyfipie user

to interact with data_objects ich resi W thin t Sopter tem 100.
W ndowi ndlGGit&PFRce T8O nﬁ%{&ggeg’ sca}r(laéenq?luersg?kgi g%nt er 185%¥€§r

sel ect i Nng3cg-1Qf-h8RAWo§ € thavekértel 861 embodbhects wdiich riedrless. ikn frgsponse
to user novenment signals fromthe _pointing device 105, the cursor 185
floats (iPWEROSasesfyil tiger 3R e 1515’1983 P06 to a desired screen

| ocation. During or after cursor novenent, the user nmay generate

user - event signals (e.g., nmouse button "clicks"” and, "drags"), Jor. sel ecting
and’mani pRe feiTigoomioac s, FAS . i 5C knbth 547 HeHe 108r £RCERPe xanitE o Wi¥dow 160
may be Clfﬁ%gkfdé%'sbzeQMHQQpace 160. Window 160 is a rectangular,

graphical user interface (GUI) for display on screen 106;
additional windowing elements may be displayed in wvarious
sizes and formats (e.g.,- tiled or cascaded), as desired. At
the top of window 160 is a menu bar 170 with a plurality of
user-command choices, each of which may invoke additional
submenus and software tools for use with application objects.
Window 160 includes a client area 180 for displaying and
manipulating screen objects, such as graphic object 181 and
text object 182. In essence, the client area is a workspace or
viewport for the user to interact with data objects which

reside within the computer system 100.

Windowing interface 160 includes a screen cCursor or pointer
185 for selecting and otherwise invoking screen objects of
interest. In response to user movement signals from the
pointing device 105, the cursor 185 floats (i.e., freely
moves) across the screen 106 to a desired screen location.
During or after cursor movement, the wuser may generate
user-event signals (e.g., mouse button “clicks" and "drags")
for selecting and manipulating objects, as is known in the

art. For example, Window 160 may be closed, re-sized, or




28 'NOV 2005 11 scrolled by "clicking" (selecting) screen conmponents 172,

174/ 5, and 177/8, respectively. In a preferred enbodi nent, screen cu

;
185 is controlled wth a nouse device. Single-button, double-button,zsfg&[)vm[]5

triple-button nouse devices are available froma variety of

vendor s,

i ncludi ng Appl e Conputer of Cupertino, Calif., Mcrosoft Corporation of
Rednond, Wash., and Logitech Cbrporatidﬂ of Frenont, Calif., respectively.
More preferably, screen cursor control device 105 is a two-button nouse

devi ce,

peed Lbichg byot he ki gltimadnd (Fefectinsis e SBUEED NS OMPPAGHE & NTA Ty

techniqu¢§7@ﬂglgﬁg{gaz?g§|;qé¥ggﬂ§glggvices are well docunented in

programm ng and

I ature;” see e.g., Mcrosoft Muse

t he

Programmer's Reference, Mcrosoft Press, 1989. The general construction

and operation of a GJ

in the

nt-driven system such W ndows, is

|
art: dsgercieried SESGLACRE: | SRFEGP ARG Windovis  SBRbTALL

al so known

ition,

M crosof t wPressa 193@hseThasdiizel oswWieg1ef-nraaehn ar edoier €L deeQr pajrat ed by

ref erence.

B. Preferred interface Shown in FIL.G _2A, a spreadsheet not ebook

i nt er f acetHIPIALUESPEs SSENASTECEA WiEel aYWlBR BedEPIbéd VI o&pr exfdsheet

not ebook QELMOFkDOOK AfucliRg PRABSEOL ¢HMANMdON IMNClPRs 8no N0t €HPOK |
wor kspace 200 for receiving, processing, and presenting information,

i ncl udi ngMarpeeditimer Ferrarafdior asef grgiand nf dfafdt-i-on. amNbt ebeokte®t kspace

200 i ncl
an i nput

UdEspar-IBNY, Rk 240ne @ 00l Dar réégec@i&éw.e%rg%kekgpwﬁzrﬁ

[ine 231, a status line 240, and a not ebook w ndow 250.

230,

r
e nenu

bar 210 despeayscuarrbt weokesl devidesgdhséste teerbutiput gouse devicd.evel of
u%?r CO”“?Hgfudfﬁguﬁo%%or§5§9 Aﬂﬁ”yg%% "mouse buttons."

Programming techniques and operations for mouse devices are
well documented in the programming and hardware literature;
see e.g., Microsoft Mouse Programmer's Reference, Microsoft
Press, 1989. The general construction and operation of a GUI
event-driven system, such as Windows, is also known in the
art: see, e.g., Petzold, ., Programming Windows, Second
Edition, Microsoft Press, 1990. The disclosures of each are

hereby incorporated by reference.

B. Preferred interface

Shown in FIG. 2A, a spreadsheet notebook interface of the
present invention will now be described The spreadsheet
notebook or workbook of the present invention includes a
notebook workspace 200 for receiving, processing, and
presenting information, including alphanumeric as well as
graphic information. Notebook workspace 200 includes a menu
bar 210, a toolbar 220, a current cell indicator 230, an input
line 231, a status line 240, and a notebook window 250. The
menu bar 210 displays and invokes, in response to user inputs,
a main level of user commands. Menu 210 also invokes

additional pull down menus, as 1s known in windowing



addi tiomal pull down nmenus, as is known in w ndow ng 28 NOV 2005 12
applications. Input line 231 accepts user conmmands and i nformation2fgofo\t g
entry and editing of cell contents, which may include data, fornulas,
macros, and the like. Indicator 230 ghsplays an address for the current
cursor (i.e., active cell) position, or the address or nane of a selected
named range (i.e. active selection). At the status line 240, system 100
di splays i nformation about the current state of the workbook; for_exanple,
a " READYapp hik ciaitars .medmeuthall inge 23y st @PFFRET eahPTf oCOIHE S er 219 sel ect

anot her task to be perfornmed. Th o] IMtehtst hgrigetail in
FI G ZB,lﬁgﬂfW?Eﬁﬁ? é%ﬁ(ﬁNeanﬁéVegfé gép?%ﬁfégﬁﬁ§%ﬁmg¥%bfﬁé a qu%ck way for
t he Fseﬁayﬁéﬁgmoaé aeoapnk yruusied  mereroenmands tbe pibpert il@slicpRor an
exenpl ary embodi nent, toolbar 220 includes file ni_pul.at.i on fogns 221,
prlnt!nggBBtﬁﬁﬁglﬁﬁ%,a%naﬂﬂﬂ%ﬁ%u%%%nghizﬁ?r%ﬁlE %ﬁ%%ﬁf gﬁdgﬁésfgggggtons
ﬁﬁfi |n;%%@§;|9Qf@prgp Owkmﬁgwehgg$gaschﬂﬁhn&25ofaana@édctadgeaseﬁection

on , a style copy button , a columm re-sizing.putton 228, and a
sum but t ¥An229 (1 The #ERELS oSt iPReserbutPHnstaw s]dd‘geggtg}ebd SB’)?%Fﬁei r

names. F%\f%)i gl 80LL, s PULEBRRa 224 ClboutOPYhantpashe dedee and obhects to
and from Wndows™ clipboard. The sane actions are al so aval] abl e_as

cor r espomdichigocbnmeinds exemitke. Edi t'RRRRY " (a\PECabPE MRt et baf™910) . The

nOtebOOkSg Eghﬂg*%@ék§ po- i pherface for gnterd nghaidr disd ayé nge
information of interest, includes a plurality of spreadsheet pages. Each
page may pemc¢budedconventi onal w ndow ng features and operations, such as

npving, re-sizing, and deleting. In a preferred enbodi nent, the notebook
i ncl udes

The toolbar 220, shown in further detail in FIG. 2B, comprises
a row or palette of tools which provide a quick way for the
user to choose commonly-used menu commands oOr properties. In
an exemplary embodiment, toolbar 220 includes file
manipulation buttons 221, printing buttons 222, an undo button
223, cut, copy, and paste buttons 224, information pop-up
window buttons tool 225, a named range selection button 226, a
style copy button 227, a column re-sizing button 228, and a
sum button 229. The functions of these buttons are suggested
by their names. For instance, buttons 224 cut, copy and paste
data and objects to and from Windows' clipboard. The same
actions are also available as corresponding commands in the

Edit menu (available from menu bar 210).

The notebook, which provides an interface for entering and
displaying information of interest, includes a plurality of
spreadsheet pages. Each page may include conventional
windowing features and operations, such as moving, re-sizing,
and deleting. In a preferred embodiment, the notebook includes
256 spreadsheet pages, all of which are saved as a single disk
file on the mass storage 107. Workspace 200 may display one or

more notebooks, each sized and positioned (e.g., tiled,



256 spreadsheet pages, all of which are saved as a single disk file on the
mass storage 107. Workspace 200 may display one or nore notebooks, FBW

si zed and positioned (e.g., tiled, 28 NOV 2005 13 overlapping, and the 0V 2005
li ke) according to user-specified condBraints.- Each spreadsheet page of a

not ebook includes a 2-D spread. Page A fromthe notebook 200, for exanple
includes a grid in row and colum format, such as row 3 and colum F. At 1
each row columm intersection, a box or cell (e.g., cell CA i S rovi ded
for enteriergappiogessang, ahd ddsbhaylﬁgcpﬁﬁbﬁ%atF%n UBRY 35 ?ﬁﬁﬁ%%a

onal
manner. Each cell is addressable, with a selector being provided for
|nd|ca1|9Rf%¥ﬁ§}PFéntly active one (i.e., the cell that is currently

selected). As shown in FIGS. 2C-D, individual notebook pages are

identified by page identifiers 260, prefer ocat ed g edge of a
not ebookEadm appeaisiaedd RARSod? refAt HOLS ﬁoga g‘ ki éentl flaﬂe?ﬁl 3 I|Oér}leat hegf orm

of a tabpégfn{:t%?rfx(cﬁn Ghe TRFRBHSK 2648, f&62eacar@63a) 18t udd€da adoind Ja’lto edge
of the notebook. Each tab nenber nmay include repreﬁgntatlve i ndi psucﬁ

as textuedw andgrapwie Fapers, FHA udf ngClsér 98 & ntltléglr%ﬁresentlng

the cont &7 Sl COEE 'E%Hg RAGEox | BrFI&112C(etdie, t 3b11 menheris 260 are
set to thelr respective efau t names. For exanple, the first three tab

menber s prenbbrd R6lentzBlag, PE3AFSAMET r PR IIRIAY1SE {GORNAEOY NG C
Tab ”e”begzé 22l nlcag Iﬁ%anern degcLi PELYE mérraadpégywpéﬂ by drhes user,

however For exanple, the first three tab nenbers
have nowsbeefitsetbding' @&m&édéé"f@rabndembﬁmmﬁGﬂb¥WTenSéMnﬁF91V%t%%ﬁnEnber

Eg%g)érgngefjgnl§hﬁ 3&uéﬂbt lé@%ﬂkent@y seféé@ééy manner , phe remai ni ng

As shown in FIGS. 2C-D, individual notebook pages are
identified by page identifiers 260, preferably located along
~one edge of a notebook. In a preferred embodiment, each page
identifier is in the form of a tab member (e.g., members 26la,
262a, 263a) situated along a top edge of the notebook. Each
tab member may include representative indicia, such as textual
or graphic labels, including user selected titles representing
the contents of a corresponding page. In FIG. 2C, the tab
members 260 are set to their respective default names. For
example, the first three tab members (members 26la, 262a,
263a) are respectively set to A, B, and C. Tab members are
typically given descriptive names provided by the user,
however. As shown in FIG. 2D, for example, the first three tab
members have now been set to “Contents" (tab member 261Db),
"Summary" (tab member 262b), and "Jan" (tab member 263b). In a
similar manner, the remaining tabs are set to subsequent
months of the vyear. In this manner, the user associlates the
page identifiers with familiar tabs from an ordinary paper
notebook. Thus, the user already knows how to select a page or

spread of interest: simply select the tab corresponding to the




nont hs of the year. In this manner, the user associates the page
identifiers with fam'liar tabs froman ordi nary paper -notebook. Thus? 8N 2005
user already knows how to select a page or spread of interest: sinply
select the tab corresponding to the I 14 page (as one would do when

sel ecting a page from a paper notebook)l4 In addition to aiding in the

sel ection of an appropriate page of information, the user-custom zable
page identifiers serve aid in the entry of spreadsheet_ nanmed range

addr esseseageor (aexanpl evoudiferfientBel nGeacFbiiall & RS rfifRy ¢ 8 émﬁgﬁed range
of cell éygggggher page, the user may sinply use the descriptive page
nanme in the named range address, thus nmaking it easier for the user to
understand the relationship of the cell(s) or information being

ref erenced. neral_description_.of e ures._an i | f .t he
spreadshég} %ééﬁ%ﬁ%?ktfnﬁég%ﬁgel%a§h égggﬁ%ggﬁnogpggtggsﬁgéf%%ﬁg1é%?ﬁdoms
(Getting & aiheshmdisen,s B deseanduBubhilzaigle Spreadideeti fAgplsi catrivens) ,
avail abl e fromBorland |International. MANAGENENT OF D RANGEE‘A.

| ntroduct3gh 28 (he gty Jit spp% & SN o %%fEPeaséd since
several ysahsid,! whent edayr 8Os Hoemti0a deyed 00 ngoRPpl exnausd arangpplti cati ons
sol el y based on spreadsheets, as opposed to , applications_deve] oped with

general pREPGSCDEEGERRH PP 1 difudFEE TRXeSEIRYM5¢ ShEI BREF T RTOR

M crosof t, Lol pRLat i 00 tndhhgne@nrbsg@chhgved: t hanks d4kite iSapreadsheet
i thedded tools such as macro | anguages, script |anguages and fornul as
whi ch al fomafiputsre Sprevesreend nghed ¢ @tgesshimab &vele t frSelarmsd

{

{ information being referenced.

A general description of the features and operation of the

spreadsheet notebook interface may be found in Quattro Pro for

Windows (Getting Started, User's Guide and Building
Spreadsheet Applications), available - from Borland
International.

MANAGEMENT OF NAMED RANGES

A. Introduction

As the power of spreadsheet environments has increased since
several years, it is today possible to develop complex custom
applications solely based on spreadsheets, as opposed to
applications developed with general purpose programuing
languages like C++ or VisualBasic from Microsoft Corporation.
This can be achieved thanks to the spreadsheet imbedded tools
such as macro languages, script languages and formulas which
all manipulate spreadsheet named ranges, whatever these named
ranges correspond to single elements of information (a single
cell named range), or to multiple elements of information (a

complex named range) .



raniges correspond to single elenents of information (a single cell naned
range), or to nultiple elements of information (a conplex named raddel0V 205
8 NOV 2005 28 NOV 2005 15 In typical spreadsheet based applications, it is
common to find tables whose content (or1 a subset of it) is declared as a
nanmed range. Defining such naned ranges r?'akes easy the retrieval of
“summary' information fromthe table, for instance by using database
oriented functions able to perform sone conputations (summi ng, averagi ng
for instafte)lyPdeal herreaBrleeent Preed mapehi ot iPrgi-veht sép ofomeont eé¢d a. Such
"sunnary"fih&fgggﬁgé(%% ggycé Q@§|&§§ab§u£98@1§p WBFq%nd%E?QFgésaé ar ed
with the nanmed range i conpliance w th sone predlefl ned torm nust be
ensured, vems@dnprgndeor PDeddhabid i tgugbur pesed Wremwesel emets aasyrerioved from

the naned_range, it happen that__they .conprise n d nge "summary"
i nf or mat i 5%.& %V%iuchor?;y Cgétlg"g‘?r{(?\i s P LR iﬁF8?‘m?H§n ﬁgbg%m@or

dest r oyedinatgh@dyoy exd@ignaatbphee ebeeited tfutictionesublei Boaper &R cel |,
so that all the power of the spreadsheet will be lost. Wth conventi onal
not at i onsSOPet CRBEHRREIMR B WHES nRVFRILRI copantrifdesed dpreadddiheet to

record theapeyeauerfs e chPh@NEheS, o LRknoa Eanas-def igned agufdl, - A D8,
as shown in FIG 3A Wth this table structure, each rowis associated to a
uni que brAReFMEBIRP thRY difsedifesbPgndivestafe wibhivd ebymenumt sared

Fur t her mogecf,hend astnd OWaNgL dsr t Dgyalhde W, den F enenys i s sSUAMEDG Al 1 the
country revenues. The format used in this table asks to record: 1n colum

" A the couRtsy irer encheedr anegh sEwildesfor readability purpose. When

{ elements are removed from the named range, it may happen that

they comprise named range “summary® information. In such a

case, this “summary” information is simply destroyed, and any

external reference to it will result in an “ERR” cell, so that

all the power of the spreadsheet will be lost. With

conventional notations, let assume that an international

company uses a spreadsheet to record the revenue of its

branches within a range defined as A:Al..A:D8, as shown in FIG

3A.

With this table structure, each row is associated to a unique

branch, and the different branches are sorted by country.

Furthermore the last row holds the world-wide revenue by

summing all the country revenues. The format used in this

table asks to record:

* in column A the country where the branch resides,

* in column B the cumulated revenue of all the branches within
a country,

* in column C the branch location, and

* in column D the revenue of the branch.

For readability purpose, the information recorded in column A

and B must appear once per country. Looking more specifically

at the column B, and for instance at the cells A:B2 and A:BS,

the cumulated revenue for USA is evaluated thanks to a formula



in‘columm B the cunul ated revenue of all the branches within a country,

in colum C the branch location, and in colum Dthe revenue of the}g NUV&UUS
branch. For readability purpose, the information recorded in colum A

B nust appear once per country. Looking re specifically at the colum B,
and for instance at the cells A B2 and A°B5, the cumulated revenue for USA
is evaluated thanks to a fornula 2 8 NOV 2005 16 that may take the form
@UM A: D2.. A:D4), and the cunmul ated revenue for United Kingdomis

eval uat edthehamey toalae f ohaulfarmt ESUMAYDE akke: Re fardn EBEMAD3atAd DY) .

Doi ng so, the cell A.B2.and A ESegg %g%ﬁggtgy gr%%ztgugg}@gmala

i nformati oﬁ r%sp@ctl vely asso6e ranges
A: D5. . A BRatFimagl ltpkehehgl abai @emmmhpwea)ﬂl)ngmmngebb AtB8 cedleonputed

as the sum of USA and United Ki ngdgg Rgvenues, Jor nst anc th a fornmul a
of the kifd2" +20B2AxH5" PPEIT addy w THA tﬁ&mﬂ?%ch T B

(recordedcipeboW,dly | 8s6b8sRha Sotbhattany rehgsenca.be. (4. past aha removed
from the revenue spreadsheet. The classical way to update the revenue

tabl e ac@oP8i nfty7i sESiaidly e Cérboe FRESRYRY WPARRY donFedti 8nBP

spreadsheet %omgneeaeéyléheofsuhhbﬁ 0BLT Ad Qi ceQr k@ﬁ&@&ﬁisré\%r{dy’s updat ed
table, as shown in FIG 3B. The country revenue USA has been correctly

updat ed d®sthececelth & B2rnowe hof ddie Kiagmita: Q%aft Brdy take the form
1l ad RUEB. DA DT AL e Haw renge ALDE L ACBSSC A addlt Fan the
gl obal rewermies@dpeard rguatn aplye refasencewthad talwe théen reoovedt Ifyrompdat ed.
Let assur@xenOWe':[fgr?‘&e t %%rggggk(l:ehet()f lI‘Pxnd r![a(s (?L%gﬁdevga3} ntroow 4 ate the
revenue table accordingly is simply to remove the row 4. With
conventional spreadsheets, the result of this operation
corresponds to the updated table, as shown in FIG 3B.
The country revenue for USA has been correctly updated as the
cell A:B2 now holds a formula that may take the form
@SUM (A:D2..A:D3). Indeed the deletion of the row 4 has
transformed the initial range A:D2..A:D4 into the new range
A:D2..A:D3. In addition the global revenue appearing in the
last row hags also been correctly updated.
Let assume now that the branch of London (recorded in row 4)
is closed, so that any reference to it must be removed from
the revenue spreadsheet. The classical way to update the
revenue table accordingly is simply to remove the row 4. With
conventional_ spreadsheets, the result of this operation
corresponds to the updated table, as shown in FIG 3C.
The country revenue for United RKingdom was recorded on the
spreadsheet element (the row 4) which has been deleted to
reflect the London Dbranch close. Thus this “summary”
information is now lost, resulting in an erroneous result in
the cell A:B6 holding the global revenue. Indeed this cell now

comprises a formula of the kind “+A:B2+ERR”, resulting in an

ERR result.



is closed, so that any reference to it nmust be renoved from the rev P V2005
spreadsheet. The c¢lassical way to update the revenue table according 3ﬁi$
sinply to. renove the row 4. Wth conventional spreadsheets, the result of
this operation corresponds to the updayed table, as shown in FIG 3C. The
country revenue for United Kingdom was recorded on the spreadsheet el enent
(the row 4) which has been deleted to reflect the London branch cl ose.

Thus this "summary” information is now |ost, resulting in an erroneous
result i rThe mressnt ATBENSSPH| ﬁéf?ﬁeagwéﬁarf%%fé#e’e.s?ﬁbtéé’d‘t § YT | now

conpri ses, g, e Ki gdy, " tA1B2+ERR ar Jaesal t aNg kah@n shifuresul t.
28 NOV 2383*?%&¢E§?pggééﬂt #nve%tion offerEg.user-friendly.solution to this
probl em binfairvewiing” anyo cebé delsgryddas averRangrerSuiisr y SPERFSFRRET on” to

be preserved, even en the spr heet elenment holding it is renoved. B.
Range Suﬁﬁﬁ?&“ﬁh%ﬁéé@n nl%dﬁﬁggggggo'just-described conventional tools, the

present invention provides a nore powerful, user-friendly and interactive
approach for managi ng the definition and update of "Range Summary
i nf or mat i Bn"RaNgea SHEPAT B33 hTge Sunmary  Manager. The manager

aut omat i cal | Yo 0M5 dhej sr-eadshessa ussiveritd oflefli meoilt, andehpweaesel | nust
behave as a so-called "range summary" cell %as opgosedfto S -calleg
"convent | bRt iGE | )PEORHESS estnt MPRYenPPYRTT YL di r 8GEET fﬁﬁ%é%@th%ﬂ and

SySten1fO{ntéygéﬂﬁvggaﬁBgoQ@@aﬁBfEhéﬂabhhﬂ anspaegdsheein andewptiype of
cells, referred toin the followng as a "Range Summary" cell, as opposed
to cl assi tBdngel Pymnefer fedorsabionCondert | §RAM" OLeM shange Summary

L Manager. The manager automatically allows the spreadsheet user

to define if and how a cell must behave as a so-called “range

summary” cell (as opposed to so-called “conventional” cell).

The present invention is directed to a method and system for
defining and managing within a spreadsheet a new type of
cells, referred to in the following as a “Range Summary” cell,
as opposed to classical cells referred to as "Conventional”

cells.

« Conventional cell: In typical spreadsheet programs organised
as a 3D (three dimensions) structure (the three axis being
the row axis, the column axis and the sheet axis), a
conventional cell can be formally defined as the
intersection of three plans orthogonal to each axis.
Furthermore, there is no required specific relationship
between a conventional cell and any range, even 1f the

content of the conventional cell depends on a range.

+ Range Summary cell: such a cell can also be defined like
conventional cells as the intersection of three plans
orthogonal to each axis, but a Range Summary cell is

uniquely associated to a given range, so that it must “live”



Conventional cell: In typical spreadsheet prograns organised as a 2D
(three di nensions) ‘structure (the three axis being the row axis, tHh& NOV2005
columm axis and the sheet axis), a conventional cell can be formally
defined as the intersection of three_ plans orthogonal to each axis.
Furthernore, there is no required speégfic rel ationship between a
conventional cell and any range, even if the content of the conventional
cell depends on a range. Range Sunmary.cell: such a cell can, al so be
defined |ike 1eenventdhenakngel lisveas (Ihési mear sEeati sheorefhpabipr &ifs

orthogonal to each axis, but a Range Summmry cell is_.upijgyely associ ated
to a gi vendrafbk, 2%0* tHRR9S SUREEY " FRve 2 %@ﬁég&a580§818 as long as the
range |ivese1This peamid hatsgrhaadrténi tlamemf (farcéhlstasca Range Summary

cell is inmportant as soon as this cell is wthin a %Rk§ggggeg%’elenent

(for instanedumnrei BreetdoPlARCdP% RS F28ASr 84 By AHWE Fange 1t is
associated to. On top of the relationship defined between a Range Sunmary
cell and the range it is associated to, another "position" inforpation
must be Spetbbi ef when aeRanenBiEmEdstioEd RLEVeFSt | hef2 YR dEM T AR exanpl e

given in FI.G 3B, the c se. addressesaars, Aafbrand ApR4iatienRange
Summary %%i}sangségfﬁé%%%ﬁigp?hesrange A:D4.. A D6. The position informtion
they haventermesipondsudo bhe sbacifiédt whRese AN hBWEy beslt otdted on
the same row as the upper row of. the. assogiated sfanggeAcePds HhoBE, that
is in thf§ Ex& |gn§%£ Fotw 498G hd™V'e e%%,A and respectively in col urms A
and B. Witbréhiss posdtiomimaf oramet i enBdef fned, Rfge heSWwd | $eAdéf® r enoved

R L
they have corresponds to the fact that these cells have to be
located on the same row as the upper row of the associated
range A:D4..A:D6, that is in this example the row 4, on the
sheet A and respectively in columns A and B. With this
position information defined, if the row 4 is now removed (to
reflect for instance the closure of the London branch), then
the range A:D4..A:D6 1is ﬁpdated and becomes the tange
A:D4..A:D5, with 5000 as the content of the cell A:D4 and with
6000 as the content of the cell A:D5. with this range update,
the upper fow of the range is still the row 4, meaning that
the associated Range summary cells will stay with their
previous positions, respectively A:Ad and A:B4, even if the
row 4 where they were previously contained has been deleted.
The resulting table is shown in FIG 3D which is error free, as
opposed to the table shown in FIG 3C where the global revenue

shown in cell A:B6 is in erxrror.
C. Range Summary Cells
In a preferred embodiment, cells that can be specified as

Range Summary cells belong to an electronic spreadsheet having

a 3D structure, which is organised along three different axis:



A D4..A D5 wth 5000 as the content of the cell A-D4 and with 6000 as t he
content of the cell A-D5. Wth this range update, the upper row of

range is still the row 4, neaning that the associ ated Range sum‘narzy8 N@e\f 1085
will stay with their previous p05|t|ons1 respectively A'A4 and A B4, even
if the row 4 where they were previously cont ai ned has been deleted. The
resulting table |s shown in FIG 3D which is error free, as opposed to the

tabl e Sh({"l‘%a' Dokl G 36 v\/nt%[eﬁ I %Q?u%o%ﬁ revgnye pshawn.dd gg“s AyBni s i n

error. ngé Sunmary na pre erred enbodi ment, cells that can be
speci fi eckeasactaangee&nnmfry teeleks ibel Dien tid izl @hethﬁodmpqu eisiveet

havi ng D structure, whjch is anj s dalon t hr edlfferent axis: | 28
NOV 2005% HE T Gwt gﬁl §’,°r{(h§r?:%l g E igkf ant ‘%‘n "i edt! AGEY RO

sel ect ed,seRlilfs cCav1beacasidut dsdertichi ad anfbhe slt}sfpéacyrdﬁahtce:ollﬁh& Wit hin
the work area 180 of .t he wi ndow 160, by usin ecif] el |

attribut €& RafRraEngd Foiust AE- oﬁl‘i“{\; gtd"d utgp gﬁ’&k %‘hﬁ%? 56

etc... SidHl@fe alidhhyt agvead B0 dedisrd ryoRhtheadys phawodiemieee 106 to
|dent|fy the range associated to the selected Range Summary cell. In a

pr ef erreoFfé%wb%‘éllﬁf@%ﬁd Rarge bBIEerY] (978 lof W sel BERESK FRthge RAiRenF cel | s
set to O%@ﬁﬁLpr W&Pt50%@heé€é&0§§ﬁg&ebhﬁ&anpuée1P addigkion o he

border |ine ected Range Summary cell is i'n blinking node, and
t he backdroishd asolfour Cglflwm@oa@éo@ﬁé?@ée@aci'@elsi s set lﬂoa%qi}wmrhgihﬁaode I n

a_pref erned enbodi MBAL, h@esmsé@% Aa&vgeentgu alc§ yéfﬂ 10 1y, 588p54 1. The

first step occurs when e spreadsheet "user eC|
{ mode, and the background colour of the a58001ated range is set
N

N ¢

to blinking mode.

In a preferred embodiment, the present invention is used in

two steps :

1. The first step occurs when the spreadsheet user decides,
based on some criteria not detailed here, whether a given
cell deserves to take advantage of the Range Summary manager

or not.

+ The user first selects the relevant cell by using the
v pointing device 105 or the keyboard 104 and then invokes
a specific command called “Associate_Range” thanks to
conventional means available in spreadsheet environment,
such as (but not 1limited to) dedicated push-buttons,
keyboard entry short cuts, menu or sub-menu entries. The
user first specifies the range associated to the selected
cell, and then for each of the three axis introduced
above (row, column, éheet), the user specifies the
relative position of the selected cell with respect to
the associated range. At completion of the

Associate_Range command, the selected cell border line is



bas'ed on’ some criteria not detailed here, whether a given cell deserves to
t ake advantage of the Range Summary manager or not. The user first

selects the relevant cell by using the pointing device 105 or the ﬂé@ﬂ%%}®5
104 and then invokes a specific conmand called "Associ ate_Range" thanks to
conventional neans avail able in spreadsh@ét environnment, such as (but not
limted to) dedicated push-buttons, keyboard entry short cuts, nenu or
sub-nenu entries. The _user first specifies the range associ ated to the

sel ected cel ISetant thEHkige dwde ofetche e e kagtionfinrdgite @t d6ve (row,

col um, sheet ) o408 usar SpeLi fies dhie c&elatingngosiddon ehithesel ected
cell with respect to the associated range. At conpletion of the
Associ at e Rangeomsgmdarsdn teHeosdleectsed del |uisttgertie e fiigizgoNOgL2@05 20

set to blinkingno gregﬁ? %ﬁﬁﬁﬁ@%ﬁgéQUQﬁmﬁﬁkp%hmH£E§he associated range is
e. S ‘sane

set to blinking no command can al so be used to update the
definition of a cell already specified as a Range Summary. During the

execution of the ,Assqci ate Range co nd, the. readsheet progr updat es
an internal 't W?ﬁnga&%gdefﬁguggﬂés%gpg?% %@ﬁﬁﬁ%aigbﬁgn?ea?o dﬂF% 3%%%rd t he
rel ati onshi p detasencat RongEramNImIatctelan andeirhsl asaprd ad£x gcangs; and
the relative positign of the Range Summary cell with respect to _the

associ ated. 2.°A%ReieEeoRENEt eFRIEC ur S1MARNCY HELREET L8 ERLAL LRI IR enent s

(rows, or colufdisyecd SIS Skl syEadsheel tHYasyst Mk LNV onal
means. Conventional spreadsheet prograns invokes internal routines ained
to adjust the Hed i e i5Hasive position of the Range Summary cell with

{ ; respect to the associated.

* 2. The second step occurs when the user deletes gome
elements (rows, or columns, or sheets) in the spreadsheet by
using conventional means. Conventional spreadsheet programs
invokes internal routines aimed to adjust the definition of
all the ranges impacted by the deletion of some elements.
During the execution of this conventional routine, all
impacted ranges are updated, as well as any cross-references
to them. With the present invention, the spreadsheet
program invokes in addition a specific internal routine
referenced to as “Update Range Summary Cells” which further
updates the definitions and positions of the range summary
cells according to the impact of their associated ranges.

As justified later, this second step can also Dbe
advantageously invoked 1in the event where the wuser
introduces new elements (rows, or columns, or sheets) in the

spreadsheet by using conventional means.

D. Associate Range Table
The decision to specify which range is associated to a Range
Summary cell, and what is the relative position of the Range

Summary cell, belongs to the spreadsheet application user. A



alr'the'fanges i npacted by the deletion of sone el enents. During‘thg v 2005
execution of this conventional routine, ‘all inpacted ranges are upd @J@

as well as any cross-references to them Wth the present invention, the
spreadsheet programinvokes in addition a specific internal routine
referenced to as "Update Range Summary C@ll s" which further updates the
definitions and positions of the range summary cells according to the

i npact of their assocjated ranges. As justified |ater, this second step can
al 50 be &dUEREafBORABIPIVNY SREHER n AR Biidst RaReeeTehbe seks 43RS ddfuces new

el ements QEQ@@d OEhﬁQ'QﬂH%TmBE égeet@Qu#ag%ggflﬁgéeagggﬁgt pngSI

conventi onal neans. Assocl at e Range ecl Si to spec?#y whi ch
range is ass@ere@k&i$ayeﬁ Range n@ummaracidel memand wWhepidasl vneouteladt ve

t { the Ra 11, bel t dsheet ti
loer. A 2B ROV 5005791 °81 haPE. (SpoSIPERyC et | BiEF ALSOE! At MngBrhbl o'\

i's used tetoregerﬁrmhls information. This Associate Range Table is
preferably saved on a non volatile nmenory (typically but not necessary as
part of the spreadsheet disk file on the mass storage 107). Referring now

to FIG 4Retberfssgocioat eth Range Tapl e hd00ns £oTiespOoNgSndd @abogi cado sinpl e
structure nade of several records 410, each of them associated with a
Range Sunfilf =Rt Each r e&ier] nELTRER FHERCHIRA dsade Tied " moverdd el d 411

is used feechegdrdinng thenr ¢ cnefdinabe; Ofed hgifange uywr ¥, Gell, Such a
coordinate can be an absolute coordinate (i.e. without any re at|5ﬁsh|p

with the §83bci BR & negngd) inokudes doari feekdor di nat e
()

+ The “Row” field 411 is wused for recording the row
coordinate of the Range Summary cell. Such a coordinate can
be an absolute coordinate (i.e. without any relationship
with the associated range), or a relative coordinate
depending on the associated range address. In the later
case, the relative coordinate is defined thanks to a formula
which can take several forms, as illustrated in the
following non exhaustive list.

+ It can be defined as a fixed offset with respect to the
row coordinates of the associated range boundaries, such as
for instance the row coordinate of the top cell of the
associated range, incremented by one (meaning that the Range
Summary cell will be on the row just bellow the upper row of
the associated range).

*It can be defined as a barycenter of the range boundaries
row coordinates, such as for instance standing at the bottom
of the top third of the range.

*It can be a combination of both previous cases, that is a
constant offset to a barycenter of the range boundaries row
coordinates.

In the Case of the Range Summary cell A:A4 in FIG 3B (whose

content is “United Kingdom”), the “Row” field 411 is defined



depéndi n§ on the associated range address. In the later case, the r?@dV:@US
coordinate is defined thanks to a fornmula which can take several
illustrated in the follow ng non exhaustive list. |t can be defi ned as a
fixed offset with respect to the row coordinates of the associated range
boundaries, such as for instance the row2Zoordi nate of the top cell of the
associ ated range, increnented by one (neaning that the Range Sunmary cell
will be on the row just bellow the upper row of the associated range). -1t
can be defi redkesna bampdentiee ocbowﬂsGMnge:hb@uri@arﬁT@s ropowoogdidibhat es,
such as for icnstance st ndi he battom. t he to ir t he range.
it can be a CO%I na?‘lpon%o n%%f %%e@?eouasssggéggedtﬁa? pAth cgnst%ant of f set
to a barycenter of the range boundaries row coordi nat es In the Case of
‘the Range Summary cell A:A4 in FIG 3B (whose content is "United Kingdont),
the "Row'* f {T&€d AZ'Pﬂuimﬁ “deffiigéd 2482 NG@ PG f?ra§e§€irﬁ1@n9 FBRaPEmn
coordinate, JLhakihgtl h@fr% %Q{g%' %%Eﬁar?fcéi‘}? uppal Dboundarny.et the

associ ated range A: D4. Colum" field 412 is used for recording
t he col um beoorwdi ﬁéﬁelwﬁetheommﬁsumy wéFhoulsyehva nedartdionghércan be
an absol ute gogrdipate (i mx‘cééwgfanaey rel.ati,onshi pe s i t h 48 ;assaci at ed
range), or a relative coor |nate éndi ng on “the associ at ed range
address. | ndepenkdahgr oncasles aheocedttead vean@@rdlddaEeSlsI@efth lahanks to a

fornula whigh can %akglsev%g%f)orgar@te as |def§§lg¥1a{tg%i oy t';oheal A9l 1,owing non
e t

exhaustive 15 st Irnéd as a fixe fse resp ect to the
which can take several forms, as 1illustrated in the
(\f following non exhaustive list.

+ It can be defined as a fixed offset with respect to the
column coordinates of the associated range boundaries, such
as for instance the column coordinate of the leftmost cell
of the associated range, incremented by one (meaning that
the Range Summary cell will be on the column just at the
right of the leftmost column of the associated range) .

*It can be defined as a barycenter of the range boundaries
column coordinates, such as for instance standing at the
right of the leftmost third of the range.

It can be a combination of both previous cases, that is a
constant offset to a barycenter of the range boundaries
column coordinates.

In the Case of the Range Summary cell A:A4 in FIG 3B (whose
content 1is “United Kingdom”), the “Column” field 412 is
defined as being an absolute coordinate, whose value is set

to A.

+ The “Sheet” field 413 1is used for recording the sheet
coordinate of the Range Summary cell. Such a coordinate can
be an absolute coordinate (i.e. without any relationship
with the associated range), or a relative coordinate

depending on the associated range address. In the later



col um <¢oordi nates of the associated range boundaries, such as for 2 8.NOV 2005
i nstance the colum coordinate of the |leftnost cell ~of the associated
range, increnented by one (nmeaning that the Range Summary cell will be on
the colum just at the right of the | eftnost colum of the associated
range). -1t can be defined as a baryceﬁ@er of the range boundaries colum
coordi nates, such as for instance standing at the right of the |eftnost
third of the range. -It can be a conbinati on of both previous cases, that
is a constase, offisatelteagizchapgrdiiare ¢f dréipehgeaBindar Pesor®etaim
coordinates, .ln the se of th nge  Siumar y. celql; A LR F} G 3B,{whose
cont ent iswhtlJﬁ}Ht ed Ki nga ont )S,evt%ﬁg%" Cg?urm"' falysel ?lé%f%ta%tégef ibg;edéc}aé bei ng
an absol ut €othowihdai® eshasetvad ueidts set to A The "Sheet" field 413 is
used for recording the sheet coordinate of..the Range_Su ry_cell. Such a
coor di nate*cah Cﬁg B Sssorttedtodr (filﬁﬁgeoﬁ.s%t? Wt holE=BRY- r & a{;lll%nshi p
with the aggeetat-ed A8098s &F ©hd ehaddise teaondingat outiepends ngsasht he
associ ated range address. In the later 28 NOV 2005 23 case, the rel ative
coor di nat e &ss i st arvankae oshedtor PRAEMIICEh TanthakBOsky EPANaFGr ns, as

illustratedchn the ofol lowingaan exgaustinvechisted by 6an haedaihged as a

fixed offset with respect to the sheet coordinates of the associated range
boundar i es thegichheaBafgr JumseancecthavisHede €8oFBF nalteetof Uste PRBIRAS or war d

cell of thﬁh%an%?%g%égg rstq%%eﬁ, oif”Eﬂ&Jg”%Eo%qa@édOPQn&é‘??”i ng that the Range

d \
Summary ce e on sheet just behind the forground sheet of the
associ at ed srangeh. be defined as a barycenter of the range boundaries

(,; sheet coordinates, such as‘for instance standing behind the
forward third of the range.
It can be a combination of both previous cases, that is a
constant offset to a barycenter of the range boundaries
sheet coordinates.
In the Case of the Range Summary cell A:A4 in FIG 3B (whose
content 1is “United Kingdom”), the “Sheet” £field 413 is
defined as being an absolute ccordinate, whose value is set

to A.

+ The “Associated Range® field 415 1s used to identify the

range associlated to the Range summary cell. This

.

identification can be done for instance by using the
coordinates of this range, or by using its name 1f it

corresponds to a named range.

It is important to notice that the present invention mainly
relies on the relation established between the user defined
Range Summary cell and the range it is associated to. Both of
them have the attributes of conventional electronic
spreadsheet objects in the sense that they are automatically
adjusted by conventional means when some elements are deleted,

but in addition the Range Summary cells are kept alive, even



-1t can 'be defined as a barycenter of the range boundaries sheet

coordi nates, such as for instance standing behind the forward thi r & 80M0V; 2085
range. it can be a conbination of both previous cases, that is a constant
offset to a barycenter of the range boundaries sheet coordinates. In the
Case of the Range Summary cell A:A4 in F?4 3B (whose content is "United

Ki ngdonmt'), the "Sheet" field 413 is defined as being an absol ute

coordi nate, whose value is set to A The "Associated Range" field 415 is
used to identhey the widige ddvvciateerd ot fReREnge2 S uARBPy 3el theliThi s

identificalion can 931188”& f.Ql khAstapge by using the coordinates of this
range, or by using its name I1f it corresponds to a naned range. It is

inmportant to notice that the present invention mainly relies on the

rel ati on established. between .t user fined Range Summar |1 .and the
[onge 1t T2 Bt oP et BT oS LTk « FIBYE egapre iF
convent i osabl & iaqtr oincCludepr eddsheetteb) aotahdshekbe fgarRsei tdate, t heye are
automati cal | adj.ust ed b&/ conventi onal nmeans when_sone el enents are

del et ed, CHUET iPEAQYFt FBA! THE RIAGRS Stitra™F FE8A S8 Pkt eS MGePSeven 2 8
NOV 2005 24 if they are within the deleted elenents, as long as their

associated range is not deleted. In the preferred enbodi nent, the Associate
Range TabFe 33508 5E-ErPPG T9fA19Gded within the spreadsheet file itself, but

ot her obviQUS njARLEMERLAtd QRS 168N JNSELABINELY PNgOLHET ARANS o Bake
Associ at e_Range net hod The nethod for enabling or disabling a given cell to
t ake advantage of the present invention is summarized in flowchart
( ] 500 of FIG 5. This method can be geen as the processing of the
"Associate_Range” command. The method comprises the following

steps

* At step 501, the method is in its default state, waiting for
an event to initiate the process.

« At step 502, an event is detected, as a result of a user
action. This action can be for instance a specific
combination of key on the keyboard 104, or the click of the
pointing device 105 on a specific button, or any other
similar means not further specified here.

« At step 503, the coordinates (row, column and sheet) of the

.

currently selected cell are retrieved and memorized.

* At step 504, the Associate Range Table 400 is looked up to
find any record 410 whose fields 411 (Row), 412 (Column) and
413 (Sheet) take the same values as the corresponding
memorized coordinates of the currently selected cell. If
such a matching record 410 is found in the Associate Range
Table 400, then control 1is given to step 505, otherwise
control is given to step 506.

* At step 505, the record 410 found during step 504 is set as
the current record of the Associate Range Table 400. Control

is then given to step 508.



advant age of the present invention is sumarized in flowhart 500 pé Ntﬂ/%%
5. This nethod can he seen as the processing of the "Associate Range
command.  The nmethod conprises the following steps . At step 501, the
method is in its default state, waiting.for an event to initiate the
process. At step 502, an event is detgéted, as a result of a user action.
This action can be for instance a specific conbination of key on the

keyboard 104, or the click of the oi nting device 105 on a specific
button, or Ahyseehe?06siai nay ﬁé%%ff nbt0 fif tHsetepedi i9G HEPBC At st ep

503, the cogrdinabes; {rawo, colimagnd sbestd of the Luregstlyrsehect ed

r
cell are retrieved and nenorized. At step 504, the Associ ate Range Tabl e
400 is | ookeecapl tod thiendls anyiatec fedod10ewodd0fj el ds 411 (Row), 412

(Col umm) an 413 ( et), take th a al ues. asc1 [ eS i

nenori zed cg%rﬁ%%%tes bf&F%éngﬁfpgngfgggél%gfeﬂgb%ﬁﬁﬁxfghtgu?%@ghggtching
record 410 astfomngds.n tthe Asspecefderddangmbodabéet 408 tthen eoetent is

given to step 505, otherwise control is_given.taq.st 506., At p 505,
the record #10°#'oifd &GFiﬂ@fg?%b‘@ﬂﬂeﬁsogéﬂ“%gleﬁﬂé %g}féﬂﬁ F@gogégof t he
Associ at e Rapge,dablhe140QowConé@in ansl thedr giceiebposd efo I vA18eNOV 2005
25 At step 506, a newrecord 410 is created in the Associ ate_  Range Tabl e

400, and thP§ riétor BeFREEE Vs o Pt iciatrentof r EB8r FUBFPheY ASEIEFEPE Range

Table 400. -Af15t@Ra5Q%he thEQuEr @Rtubeeer didlliea df idiledaddridetaul t
attributes. In a preferred enbodi nent of the present _invention, the
defaul t val Begoei thesdh didshpl FooRddnarRe £f3 the previously selected

{ ; range, which can be memorized by classical means.

+ At step 508, the different fields of the current record 410
of the Associate Range Table 400 are displayed to the user
to let him modify them according to his wishes, by using
conventional user-interface means, such as but not 1imi€ed
to navigation with the pointing device 105 within menus and
sub-menus, or some sgpecific combination of keys on the
keyboard 104. During this step, the user can set or update
the range associated to the currently selected cell, the
relationships giving the cell coordinates as a function of
the associated range coordinates, and also an indicator to

have the currently selected cell defined as a Range Summary

cell.

PN

+ At step 509, the attributes of the selected Range Summary
cell, as updated by the user during the step 508, are
retrieved. They corresponds to the range associated to the
currently selected cell, to the coordinates (row, column,
sheet) of the currently selected cell, and to the indicator
to define or not the currently selected cell as a Range
Summary cell.

+ At step 510, a test is done on the above mentioned indicator
to determine if the user wishes or not to set or keep the

currently selected cell as a conventional cell (as opposed



(respectlvely Row, Columm and Sheet) correspond to the value of the
respective coordinates of the currently selected cell, and the def a8 N0V 2005
value of the field 414 (Associated Range) is set to the coordinates of the
previously selected range, which can be nenorized by classical neans. At
step 508, the different fields of the clWrent record 410 of the Associate
Range Table 400 are displayed to the user to let himnodify them according
to his wishes, by using conventional user-interface neans, such as but not
limted totweaw gahgeonswhidryt ke1poi nif ngt devitde @Sew thencomtusl aired

sub- nenus, or, some specific conpination of keys on .t he eyboard 104.
During t hi s %$V&p, t?hg CeRs eXl lcaRt et vise uFasFee fﬁbgﬁgﬁ&etgs% d to the

currently.seltecieg cghl, chbecurebat i anshidpaigi vicnghkhaseetiatoatadigrat es as
a function of the aSSOC|ated range coordi nates, .and al so an |nd|cator to

have the currddel ¢08elecraryas) | aaef theld &t Rartge ISHRAMEPICK i 1the At step
509, the attribubes,ofy tha sebected £ange SHOTRhcebby BSmiptal ed by the

user during the step are retrieved. They corresponds to the range
associ at ed t°¢ tstep émﬁrehh¢yd$ﬁﬂay@nédfcel¢s Qﬁ)QH%&G@@ﬁﬁana@@QIQrQﬁﬂ

colum, ~ShestloQl ALOgeur L afiblr SELEE! g6 Celd -y 2l ko ghgewgatca%

define or not t currently sel%ct e as a Range unnar
step 510, ausst’ si shddne. onhéhecabspondEntbonded fmdl@ai@ll t4ﬂ2kﬂ4ﬁ3n ne i f

t he user mﬁgﬂg g{ oﬁ to set or ‘%ﬁ%”’@e Ipu%rgnélé%selggtﬁﬁ% as a
convert i onal 128 Bppodky °% 5085 *26°t 6° ngé %%ﬁl) CIf
it is the CQﬁKﬂvﬂdﬁﬁgCﬁH&fﬁﬂwId@or@hﬂ&fbtdf &h&pcﬁﬁﬁend]&h&@ﬂbSEedCmmﬁgéﬂ is
gqygn to St%ﬁmg%%y cell, the column coordinate of the currently
selected Range Summary cell, the sheet coordinate of the
currently selected Range Summary cell, and the range
associated with the currently selected Range Summary cell.

Then control is given back to the initial step 501, for

pbrocessing any further new command.

F. Update_Range_Summary Cells method

The method according to the present invention for updating a
Range Summary cell upon the deletion of elements such as
rows, columns and sheets is summarized in flowchart 600 of FIG
6. This method can be seen as an extension of the conventional
methods which are applied to conventional cells, and which

only wupdate their coordinates to reflect the deletion of

elements. This method has to be invoked before the
conventional ones, as it <corresponds to some kind of
“pre-processing” of the Range Summary cells. The method

comprises the following steps

+ At step 601, the method is in its default state, waiting for
an event to initiate the foliowing process.
. At step 602, the event is detected, as a result of a call

to the routine implementing the Update_Range_Summary Cell



At .'step‘'511, the current record 410 of the Associate Range table 40§ffﬁ0V2%5
renoved, and then control "is given back to the initial step 501, fo -
processi ng any further new conmand. At step 512, the different fields of
the current record 410 of the Associate Range table 400 are updated to
reflect the user's choice. They corredpond to the fields 411, 412, 413

and 414 where are respectively recorded the relationships providing the

row coordinate of the currently selected Range Summmary. cell (fhe col um
coor di nat e roéthdib cdﬁﬁ@ﬁ?lynvgéi%QHQQFF%ﬁﬂ%? dhTR yr%%ﬁ%?e%iﬂf ShaBe

coordinate gf the Lt ! £l agled JRange 1 suIvRI ¥t c&l dmeraiid ihheheange
associ at ed gmh? h~% Vee%gﬁprgg%t??/ﬁseﬁg%t ed Range Summary cell. Then control is

gi ven back gerdédusheritti al step 501, for processing any further new
command. F._ Update_Range_ Sumqry, Cel | t,had JEh thad aGeer dispget 0 the
present i‘nvéht ?Bﬁpfgﬁgu Egteimr%r ® ﬁaecgrgeﬂ@ O} é.ce}{gle Sl

p nge Summar upon the del etion of
el ements SUBHLAS 400WS, s6DbLNES add beheres flse swmmentzedcdrd f| owchart 600

of FIG 6. This nethod can be seen, as an extensi.on of th nti_.qnal
net hods whi 8k &tePagfl4-edti® EBﬂ‘?/%Jrﬂartc?na?gcéﬁFs,Asasr? l\%%?%h%%g%%y (ﬁ%date

t heir coor d'%g]@glgsb felilechiihe del aigdnedl tel emenést Thies eetdrod has to
be i nvoked before fhe conventional ones, as it correspogds to some kind of

"pre - processingtonf te heomangeeSuhHdR Cellls . A THE HRETH0GS copitTses t he

foll owi ng seps,oqAleSieR 80%s theaR®tI®diisi ddrdit andef authe state,15Mmi ting
for an event to initiate the follow ng process. At ste

p ,G%é, tge event is
detect ed, asoa lfiesulet dsflesedal thepothheaPsatided Mt sifentisly the S
UE)d'}at e—Rang%‘e‘?lnggr %tcedkle ZganZQQinsZ?step between rows 10 and 17

included.

« At step 605, the coordinates given by the fields 411, 412
and 413 (respectively Row, Column and Sheet) are updated
according to the new value taken by the field 414, as a
result of the step 604. For instance if the row definition
411 specifies to be at the bottom row of the associated
range (it was row 20 as the associated range was defined
between rows 10 and 20 included), then the field 411 takes
now the wvalue 17 because the associated range has been
redefined between rows 10 and 17 included during the step
604 .

' . At step 606, a test is performed to check if the three
fields 411, 412 and 413 (respectively Row, Column and Sheet)
have kept their wvalues unchanged as a result of the step
605. If it is the case, then control is given to step 612.
Otherwise control is given to step 607.

« At step 607, a test is performed to check if the cell whose
three coordinates match the values given by the three fields
411, 412 and 413 (respectively Row, Column and Sheet), is
empty. If it is the case, then control is given to step 611.

Otherwise control is given to step 608.




net hod,” before i nvoking the conventional routines updating the 28 NQV 2005
conventional cells upon the deletion of elenents in the spreadsheet. &Q
step 603, the first record 410 of the Associate Range Table 400 is v

sel ected and becones the current record. At step 604, the coordinate of

the Associated Range (as given by fiel@8414) are updated to reflect the
el-ement deletion to cone. For instance if an associated range is defined
bet ween rows 10 and 20 included, and if the ro 15, to 17 ar ,delfted,

t hen the'a§¥bc?5?%d6péngéhﬁiéFH”ﬂlh5i§“°88F?%e Yat'Sthe VGRS st ep

bet ween rowsschQ i3l rE4cei RednileduchAlasstap 608, 1ihespardinatigscgbyen by
the fields 411, 412 and 413 (respectively Row, Columm and Sheet) are

updated acedidity e inhéngedevidud Pakdhhpy PRV | WY HPrmegygsa °Fesul t of

the step 60540m£0%p&ﬂ§i%nCc%n{bfingtaﬁoﬁ oy dgEL, B LhoRhe4kLyBREFAT 168, tRobe at
the bottomrow of the associated range (it was rom125 as the associ ated
range was dédtiqrednebetfindeny shewsict@pand t2eti nbkuded) emphencehé fhekd 411

takes now t.he val ue .17 because.t he associ at ange S en ..r fined
bet ween r ows 1Y aitd T FRE dnedﬂhﬁﬁfnﬁa he §$§€% 384FQ§AFB§FE518§§? a test

is perfornmegiit o clecknd f4ishe(ddupeetivery dBowiliCoKiid amd £h2efnespeantively

Row, Colu and Sheet% hage %ﬁﬁt their vahfe unghaqgeg as a resgk; of the
step 605. PF PVSFrEthetaly, *therf< 5ﬁPFof)'saﬁfv Ao stBPEi2°% Ot herwi se
control is gMmessdandshgp te0hhe Alurstetp 6QRéora west ofs firr faygmdateacheck if

the cell whose three coordinates match the values given by the three
fields 41173269 Tahd<448%(respectively Row, Columm and Sheet) , is enpty.

If it is.theccase 40N L@BEEOLsi Selfdtefed @nSt@P 6ddr choice. If the
user accepts that the above mentioned cell be overwritten,
then control is given to step 611. Otherwise control 1is
given to step 610.

e At step 610, the current record 410 of the Associate Range
Table 400 is removed. Indeed it corresponds to the case
where the user refuses that a Range Summary cell overwrite
an existing non empty cell: in that case the Range Summary
cell disappears. Control is then given to step 612.

+ At gstep 611, the Range Summary cell is moved from its
current position to the new one specified by the new values
taken by the three coordinate fields 411, 412 and 413

S (respectively Row, Column and Sheet) resulting from the step
605.

+ At step 612, a test is performed to check if all the records
410 of the Associate Range Table 400 have been treated. If
it is the case, then control is given back to the initial
step 601, for processing any further new command. Otherwise
control is given to step 613.

+ At step 613, the next record 410 in the Associate Range
Table 400 is selected so that the current reéord becomes the
one following the previous one. Then control is given back

to step 604 for processing the new current record.



Ctherwi se control is given to step 608. 28 NOV 2005 28 At step 608, the
user is pronpted by using conventional user-interface nmeans, such asl &0V 2005
not limted to navigation wth the pointing device 105 within nmenus and
sub-menus, or sone specific conbinationyef keys on the keyboard 104, to
determne if he/she accepts that the non enpty cell whose three

coordi nates match the values given by the three fields 411, 412 and 413
(respectively Row, Colum and Sheet), can be overwitten by the content of
the Range Summary cell corresponding to the current record 410 of the
Associ at efk Rage,Jal@r4000a Ahast € 60%vidukest gbscPesdOrmaoan ikhe user
choice. If the wuser accepts that the above nentioned cell be overwitten,
t hen cont¥ollawedgitvertbeo copBpnBlanalodierii) séRc 6hEFSE PS5 deffest St ep 610.
At step GgéheJJH% %5&@35&héé¥“€f%ﬂ%%@sQfAéh§ ASSAG %%esﬁéﬂggprggﬁgﬁéeéoo I'S
renmoved. Indeed it corresponds to the case where the user refuses that a
Range Sunsdamerdel tenpredwdongengnoexl snepigpdson drptRangd | Sunmaryvhateldase t he
Range Su .cell_ di sappear.s. ral. i .hen _qgi 0, S 612._. At step
611, then%{nygeess%rﬁ%%eﬁgelals itzlem%\?é%egrsor#i Elgg 8%%%%% é%dos]%at%}og(?h t%ngyt he new
one specideteduiatidie newtraltuehe tpdkersbyft hefvhneei@ootidi natle , fidlBds 411,
412 and 413 spectivel y Row, | u nd Sheet) resulting fromthe step
605. At as?%pQ%%Z‘,Bl%hVésfg‘fosr er‘ﬁgor n%ng ‘?lbe cﬁ%%‘?(c‘%%tealﬁar’tgﬁegrra@&&r (%)% 410 of
t he Assocdad ealRangpddabfie 400 have been treated. If it is the case, then
control is given back to the initial step 601, for processing any further
new command. O herw se

)

ALTERNATE EMBODIMENTS

While the invention has been particularly shown and described
with reference to a preferred embodiment, it will Dbe
understood that various changes in form and detail may be made
therein without departing from the spirit, and scope of the

invention.

The improved Range Summary cell management method and system
according to the present invention may be used advantageously

in those environments where elements of information are

o

organised as multidimensional tables having more than three

dimensions.

The improved Range Summary cell management method and system
according to the present invention may be used advantageously
on a range of cells, as opposed to a single cell. In such a
case, all the individual cells pertaining to a Range Summary

Range, take advantage of the present invention,

The improved Range Summary cell management method and system

according to the present invention may be advantageously




cohntrol’is given to step 613. At step 613, the next record 410 in the
Associ ate Range Table 400 is selected so that the current record beddmdy 2005
the . one.followi ng the previous one. Then control is given back to step
604 for processing the new current recg d. 28 NOV 2005 29 It nust be
understood that the previously describ method is followed by the
canventional one(s) in charge of deleting the relevant spreadsheet

el enents. As a result of such spreadsheet elenment renoval conventi onal

met hods, ®HerRafgey Sinvef\pcdihe HadprbeRange \JEMMagE CHe dftE8s oF its
associ at gq,f . N3y r@ehewpgggﬁgmtéo(ﬁgﬁg,th@l@®§§e§r0%hbgégfnﬁ?bon 411,
412, 413 and 414 w thin records 410 of the Associate Range Table 400 are
al so updaitnedodALFERNAT En ENBEODH IVENTES stfriebéshéet | nyertiadn ehassi§eefbis
particul arl hown and described wm.th refere i o) ef e odi nent
it owill Bréet%ﬁﬁde’?‘%bfooraestuﬁgt Var iugggt%ﬁ%nggehse i Egg%)%lrﬁrgng%de%‘%l %r?glggbe nmade
t her ei n vgdrivaut, depard | Rgoée omskheisped i rangas scepeirgfadtlee hynvéehei on. The
i mproved ,Ran%feﬂl Sur,marg cel | managenent nethod and system according to the
present |iFERERGRIRRYCbe s &G Vabvantagtously in those environments where
el ements of information are organised as nultidi mensional tables having
nmore than three dinensions. The inproved Range Sunmmary cel |l managenent

met hod arfd s ySUAY s dsrdien FUEB2E He CHI-&s BARAY FRHE iWH Ity e Geefem

advant agequsgingn fof ange Qfrceehl S, iA%n@RBASEHay O 12 ShAagher&Rldusikn such a
case, all the individual cells pertaining to a Range Surrmaryf Range, take
[®)

advant age=fended predent i Avbevinh, at step 610 ‘ the
{”; Update_Range_Summary_Cells method, the user to redefine the
attributes of the Range Summary cell, according to the

Associate Range method, so that the cell identified at step

607 be not overwritten.



The i nmproved Range Sunmary cell managenent net hod and system accordin% to
the present invention may be advantageously 28 NOV 2005 30 extended b§ NOV 2005
i nvoki ng the Update Range Summary Cells nethod in the event where new

el ements (Rows, Columms or Sheets) are introduced in an electronic
spreadsheet. In such a case, this nethodgimay result in updating the
position of the Range Sunmmary cells whose associ ated ranges are inpacted
by the introduction of the nem/elenentﬁﬂuﬁhﬁ i mproved Range Summary cel
managenent net hod and system according to the present invention may be
advant ageously extended by allow ng, at step 610 of the

Updat e Rang®h&uismiaimedGdel | s nmet hod, the user to redefine the attributes of

t he Range Summary cell, according to the Associate Range nethod, so that
the cell identified at step 607 be not overwitten. 28 NOV 2005 -31 CLAIMS

What is clai.med A saetod éf E’f&é@ﬁngoef 1d4ig0 Gemelahg cdl iR AGRuBUMRRAY of |§gréa&sh_@et
mul ti di mensional spreadsheet conprising a plurality of cells identified

by a cel | q8wesiae ) Riwglivadicells Wenicdby aeellpddreshelang eashpstimensing, s4ié methods
of * definnﬁgmggég@gﬁnﬂﬁgﬁgry cell by specifying in a table, a range

summary cel ess cell range address identifying an associ ated
cel | range, said rengefiniagmrange sugintarpdell by spdaiflying i aftbbleld RAgObuhMery cell

ol ot ng a. Spr e A0SRBAICRCTUNEEh Y KETESTEDM GofoTifis Ga SR oM SUTES
ol updating L A e A T B o AR e
;g soéi a:l[J gdaW: ? ﬁ ![ Re iria res;?onsee to user request for adc?mg or deleting a spreadsheet element sl?aring
a common cell address along at least one dimension with the cell range associated with
the range summary cell:
* updating in the table, the cell range address of the cell range associated with the
range summary cell according to the user request;
* updating in the table, the range summary cell address according to the updated
cell range address;
* moving in the spreadsheet, the range summary cell according to the updated
range summary cell address;
* adding or deleting the spreadsheet element according to the user request;
¢ updating in the table, the cell range address after the addition or the deletion of
the spreadsheet element; and
* updating in the table, the range summary cell address, according to the updated

cell range address.

2. The method according to the preceding claim wherein each cell address comprises a

row address, a column address and a sheet address of the spreadsheet.

3. The method according to any one of the preceding claims wherein said spreadsheet

element is a cell range of one or a plurality of dimensions.

[RALIBPP)03283.doc:AVC



range summary cell according to the user request; wupdating in the tP@'N@V 2005
the range summary cell address according to the updated cell range
address; noving in the spreadsheet, the range sunmary cell according to

t he updated range sunmmary cell address; adding or deleting the
spreadsheet el enment according to the useg2request; updating in the table,
the cell range address after the addition or the deletion of the
spreadshee}; ele . i i r KRR i
addr ess, a%’cor d?ﬁég;ﬁltegl%? %8003(%%&%@ (l(’:déél (I;fmr%eafr)llgg&gnf délgi?ss. @ggﬁ'lll'ﬁe met ﬁt(‘)gﬁ%hg
accor di ng i thehsprexdeieeti thg ralgai sumnkeey ech aectiing gb | thadgdasd rangepunsesy aellr ow
address, a c¢colum addreﬁs and .a sheet address of the spreadsheet. 3. The
met hod accBiUPHGOTBISEAGHEPSOF t he preceding cl ai ms wherein said
spreadsheet el engnt 4dtSnfni fheoRs | Shbrhdrt ¥elp EJ¥BE BlréadS -

[ R\ LI BPP] 03283. doccziétAVC lzgw@@g%g%&-ﬂéz 4?@$ﬁgﬁl%e§tahodd gcco%(?%dgﬁto an§
one of the precedi ngussHan the spieedsheet ta recordtinformadtionnsndg in the spreadsheet,
t he range summary, cel ccordi t r e sumary cell

address conpri sgﬁh??Pedatse?é?ongo?lgglaé}e)?e]elra%&r#sgg%&géealy ﬁ%%g'or not the updated
range summary cel le agidérgfiging $/hathecadiot thesedrded iifoematjpnanad bbeedrwritten:andr d
information; and if the updated range sunmary cell address is already used:
det er ni ni ng whetifiieq regerdpdmiqraationea Ry eI SPmat i on can be overwritten: and
if the recorded info ' LA | ' ' LA 4 et
the range. sumary corTViEah e Sy esRE I ke Summily bl Bl piang
address. 5. The net hotdgaomongiyrgll addréedse precedi ng cl ai m wherein the step of
determ ning whether or not the recorded information can be overwitten
conprises the step of * pronpting the user to overwite or not to overwite
the recorded i nfrps fRtHoARcoRding REHEDAIREin ClGh iHREEIA thelstsd dideradinify whahdh

wherein the step of pronpting the user i
or not the recorded information can be overwritten comprises the step of:

e prompting the user to overwrite or not to overwrite the recorded information.

6. The method according to the preceding claim wherein the step of prompting the user
not to overwrite or to overwrite the recorded information, comprises the further step of:

e prompting the user to update or not to update the range summary cell address.

7. The method according to any one of the preceding claims comprising the further step
of:
e updating in the table the specifications of the range summary cell previously
defined.
8. The method according to any one of the preceding claims wherein the steps of defining

or updating a range summary cell, comprises the further step of:
¢ modifying one or a plurality of display attributes attached to said range
summary cell, said display attributes comprising border line, colour, font and

background colour.

9. The method according to any one of the preceding claims wherein the steps of defining

or updating a range summary cell, comprises the further step of:

[RALIBPP)03283.doc:AVC



not to overwite or to overwite the recorded information, conprises the
further step of * pronpting the user to update or not to update the rkahd8v 2005
summary cell address. 7. The nmethod according to any one of the preceding
clainms conprising the further step of: updating in the table the
specifications of the range summary ceLB previously defined. 8. The nethod
according to any one of the preceding clgins wherein the steps of defining

or updating a range, sutmary cel |, i ses, the further step of: , nmpdi fying
one or a pluramMyiyge QH‘F§6F‘§£“T%1§WP¥_8GB%¥ afibules e “(Si@éh%lrﬁn&?léﬁo‘”%%&’?ﬂﬂ’y
cell, sai gai@' Pl 8Ysudrhdr beem,essafzioag@@' RS d8Imprisiity b6RIeP Uine, f@Mur 206ht,
background cololr. 9. The method according to any one of the preceding

cl ai s whéadigrourdeoktueps of defining or updating a range summary cell,

conprises the further step of: [R\L.IBPP] 03283.doc: A VC 28 NOV 2005 -33
nodi fying one or a plurality of display attributes attached to the range

associ at edow t i\ syg@inflodn@itBmheSHERE bdapt! thr cad@irh dhit 81 sBeps AF tel dth&@Paccording
conprising border |ine, colour, font, background colour. 10. A system
conpri si ndo awaere efdegrreerdingrelaimsr yi ng out the steps of the method according
to any one of the preceding clainms. 11. A conputer readable nmedi um
conprising instructions adapted for carrying out the steps of the nethod
accordi ng ltlo clAicompdtet ecalabld ZnedAinmebhpdsiog imstractiesi aigpted rfangargngioat yhecel |
in a multi-dingpsional spreadsheet conprising a plurality of cells

i denti fi ed'¥y° th@é‘?q?hoéicfﬁg‘gg’élgé? Blﬁ’jnsela@{?')di mensi on, said method conprising
the steps of: defining one or a plurality of range sunmary cells by '
specifying in a table for each range summary cell; a range summary cell
address; dZcel |A mghleps eldprosessing o sange supgazn celb so @i v biddigensionad rigecadshisel ei n

said rang 0@?%@3{1 pll?rgfitly oq%glrlseﬁgntﬁfég%ry' el a%dlfe‘slpglgﬁé) Qacﬂfdillﬁgﬁsi(ﬁl? ?ﬁhfxﬁe(?lgodc ell

range addre
comprising the steps of:

defining one or a plurality of range summary cells by specifying in a table for each
range summary cell;

a range summary cell address;

a cell range address identifying an associated ceil range, wherein said range summary
cell address comprises a function of the specified cell range address;

in response to a user request for adding or deleting a spreadsheet element sharing a
common cell address along at least one dimension with the one or a plurality of cell ranges
associated in the table with the one or a plurality of range summary cells while preserving the
one or plurality of range summary cells previously defined,;

for each cell range sharing a common cell address with said spreadsheet element along
at least one common»dimension, updating in the table the cell range address of the cell range
associated with the range summary cell according to the user request;

and for each range summary cell associated with said cell range;

updating in the table, the range summary cell address according to the updated cell
range address; |

moving in the spreadsheet, the range summary cell according to the updated range
summary cell address maintaining a pre-determined positional relationship between the range
summary cell and the associated cell range;

adding or deleting the spreadsheet element according to the user request;
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in response to a user request for adding or deleting a spreadsheet ehgwt
sharing a common cell address along at | east one dinension wth the VOZ,UU5
a plurality of cell ranges associated in the table with the one or a
plurality of range summary cells while preserving the one or plurality of
range summary cells previously defi ned;_ép_r each cell range sharing a

comon cell address with said spreadsheet el enent along at |east one

common di mensi o updati.ng,in the table the cell range address of the cell
range associ at Q’& iﬂﬁlfﬁa‘fih I tmge nglﬂﬂga’rnyh@e‘ieﬂ“eé&@o‘r%‘?m@‘tc 1 1addregs ayith said
request ; agfledddliect @RichRBBRg MR ¥nd Bdhmas IRRéRIRY u}é\!attilﬂ S# e €14 he Baf:
updating in the table, the range summary cell addres acgorcfl ng tad e

updat ed cefange addgess afier the additianrribe datetionef $isrsprddsheettelendng r ange sunmary

cell according nge, .summry .cel |, address maintaining a .
pr e- det er ni ned %n?;st?{]i&gﬁg %%gﬁﬁ@%%g}%iagm%&@ PHCHIMEE summary cel | and
the associ at ed wehiling &nge; tablddihe gare siginglry Rell bid@esPicoadaent th@'ugﬂﬁ&l cell
according to the user request; [R\LIBPP]03484. doc: AVC 28 NOV 2005 -34 for
each sai d @BFF29°4%8e sharing in the request a comon cell address with said
spreadsheet el enent al ong at | east one common di nension, updating in the
table, the cell range address after the addition or the deletion of the
spr eadsheel3. el eharmethed scchutingtactnimal2gwheemeacly calbdddrass soprdes dn wildesssfoi d

cell range; ihg in.the table, the.range sugmary cell address according
to the updat g%‘%ﬁ ?fl;tr}\’aépraea%ggeg’s?re%?bﬁﬁ'ﬁgo\%é’ﬁﬁ%ﬁs’ Actooran agdiess #dag gheed
wherei n eacldrssel | address conprises an address for each di nension of the
spreadsheet, preferably a row address, a colunm address and a sheet
address. 14. The nethod according to claim 13, wherein said spreadsheet

el enment is14 cehle th : : p i I | «.15.., The

nmet hod accordi ng toégﬁg?&grldéll%cg{“gﬁr% ’ Mé%isntsted}é %}eaﬁ%ﬂ\%ﬂ%é@%ﬁ%%cen range of
spr eadsheedne of g@lurglifs ofdinzenpions.al i ty of range summary cells according to

t he updated range summary cell address conprises the steps of:

15, The method according to claim 14, wherein the step of moving in the spreadsheet, the

one or a plurality of range summary cells according to the updated range summary cell address

comprises the steps of:

determining whether or not the updated range summary cell address is already used in
the spreadsheet to record information;

determining whether or not the recorded information can be overWﬁtten if the updated
range summary cell address is already used; and

moving in the spreadsheet the one or a plurality of range summary cells according to

the updated range summary cell address if the recorded information can be overwritten.

16.  The method according to claim 15, wherein the step of determining whether or not the

recorded information can be overwritten comprises the step of:

prompting the user to overwrite or not to overwrite the recorded information.
17. The method according to claim 16, wherein the step of prompting the user not to

overwrite or to overwrite the recorded information, comprises the further step of:

prompting the user to update or not to update the range summary cell address.
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determ ni ng whether or not the updated range summary cell address is
already used in the spreadsheet to record information; deternininqqyﬁ gmmg
or not the recorded information can be overwitten if the updated a g
summary cell address is already used; and noving in the spreadsheet the one
or a plurality of range summary cells @gggrding to the updated range
summary cell address if the recorded informati on can be overwitten. 16.
The net hod,accordin o claiml5y,. rein.the. step of determ ning whether
or not thig-regﬁ?Hﬁgmhﬁ?é?%ﬁghﬁﬁmﬂgﬂﬁ6@”6%%9%&?%Y r@ﬁ%ﬁiises the step of:
pronpting the us@fingOnQHE tBId, bfecfcalibis JfAhOYRS ¥ 4 bRIrdINE of 8HQE d@Mmary cells
information. 17. The nmethod according to claim 16, wherein the step of
pronpt i ngprraveougyalefingst to overwite or to overwite the recorded

i nformation, conprises the further step of. pronpting the user to update or
not to update the range summary cell address. [R\LIBPP]03484.doc: A V C 28
NOV 2005 4185 18&he Hethod®if blatn d2Ccwhettinghd ablelhas an dsdocigedrpanigs kable folf epdeifyinger
step of. up atin?, in t@e tabl e, specifjcations of the one or a plurality
of range §G?C1ﬁ%9‘5? pesttian of thespngrmmadefelfed. 19. The method of claim 12,
wherein the table has an associated range table for specifying a

rel ati onal position of the range summary cells. 20. The nethod of claim 12,
wher ei n t B8 defThaimgheat op dlaiel bdewhekeini Hiendefpung tsiep niatludésnflefiniag ipositibnal
position t ar |l s. in relati .0t SQGI at cell range.
D2 The. nl ety PAIRGHe Akt Rty R b IPel Oniafs FRGPRRT IR e o e
the position of the range sunmary cells in relation to the associ ated cel
range when_ at |east one cell of the, associated cell range is added or

del eted. 2% THEe ﬁ”é‘%hr?gd)f ai) 29 whersin hp @pdtipnal somration impgntaing the prsitisgef
defining b : I i i r s at
| east oneal(%I‘O[(a g%é %l%ghsﬁgtcreehgglofrggh{%ﬁgtt%ajaeﬁicig%%érde ezlal'?[ita1 % ﬁ?gﬁo%ﬂg%gﬁg%{%?agé&h%he
met hod of assbeipted 28] rangeiseidded draletiedd. ni ng t he position as the rel ati onal
coordinate includes at |east one of defining the position as a fixed
offset to row coordi nates of an associated range boundary and defining the
position a2 a Wheyednderf chimtilewassicthadefhin@nge includes defining a position of the

one or a plurality of range summary cells as at least one of an absolute coordinate and a

relational coordinate.

23. The method of claim 22, wherein the defining the position as the relational coordinate
includes at least one of defining the position as a fixed offset to row coordinates of an
associated range boundary and defining the position as a barycenter of the associated range

boundaries row coordinates.

24, The method of claim 22, wherein the defining the position as the relational coordinate
includes at least one of defining the position as a fixed offset to column coordinates of an

associated range boundary and defining the position as a barycenter of the associated range

boundaries column coordinates.

25. A system for processing a range summary cell in a multi-dimensional spreadsheet
comprising a plurality of cells identified by a cell address along each dimension, said system

comprising:
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ndaries row coordi nates. 24. The nethod of claim 22, wherein th
3g$ig?ng the position as the relational coordinate includes at IeggqNg%ng
of defining the position as a fixed offset to colum coordinates of an
associ ated range boundary and defining the position as a barycenter of the
associ ated range boundaries colum coor4l nates. 25. A system for
processing a range summary cell in a nulti-dinensional spreadsheet

ising a pluralidt f.cells identifi by a cell ress along each
i mens; on. ea d e (g RS A p kb e Sy a8l boatrec S Row a0
- 36 neans fopeadliehngeisogmapecdy a plurality of range sumary cells by
specifying in a table for each range summary cell; a range summary cell
address; a cel |2 agRmgey eelbaddaessi i fyi ng an assoE! at edIceIhI raggie],c | \émde(r:g: In
sai d range su 3 ]%-%[TB{' o] citt 084 $RES .
range adgr ess%alrrgggéoé\dggg? g&gafs r%sg(gcza}st?d {;ég)ﬂ% a%‘edpV r?% 6'5 ad%lr r%mal Y
spr eadsheetelleddreestompenesa functiorsdfahd spgcified oethmangcaldtesgddr ess al ong at | east
one dinension with the one or a gsltgérazlf'ty of cell ranges associated in the

tabl e with the BAEPEPSCLOM LG OISqehiRE B g @he\ﬁl_hi=lrnaflent!gn@@erfm]i1 ng
i b f : i i " [ ga
L1, o7 craB Lot e Y G RSt L S g
al ong at TPegestasgvéatedsimthe tibleewdthohe omeamsa t)bureginp_dn;dtmm% sumrlg mﬁ#ﬁ?‘;&e
: associated. w e range su
cel | o g e Bhe bORuri o bR R R b Getihmary ool

associ ated wi t Hoseichl celétdnge singiag aremnsonfcell aUHERtfgsdiDsprb@ishbbiRmehiifod@nge
sumary cel updat ed cel|l range address; neans

di toth _
For movi ng 1990% 1S SBPORUCRERTOn rHisnF (RIS ATa Ly Wbl hesdbratkneiress oR g

dated reangmesussBiledGal hadaibe $iniBh R blRIn 2Rk Sude [&Rmned posi ti onal
lrJ(ICa)I at i onshi rpggﬁlegt%weena!t’éhe rangergsun’mary celal 0an tohe g.SSOe?I ggted cell range;

nmeans for addi #§d & cadl wngnymmary sgit emdsited ithlsaitheall rangeor di ng to t he user

. - ' [ comopn cel |
request; for e%f&%n? %rdul&ﬁlihg S ta%he?rtfxenganlgg s%x?nenagye gé’lFsagldr%ss according to the
address with sai

updated cell range address;

means for moving in the spreadsheet, the range summary cell according to the updated
range summary cell address maintaining a pre-determined positional relationship between the
range summary cell and the associated cell range;

. means for adding or deleting the spreadsheet element according to the user request;

for each said cell range sharing in the request a common cell address with said
spreadsheet element along at least one common dimension, means for updating in the table,
the cell range address after the addition or the deletion of the spreadsheet element;

and for each range summary cell associated with said cell range;

means for updating in the table, the range summary cell address according to the

updated cell range address.

26.  The system of claim 25, wherein the table has an associated range table for specifying

a relational position of the range summary cells,

27.  The system of claim 25, wherein the means for defining includes defining positional

information to position the range summary cells in relation to the associated cell range so that
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spreadsheet el enent al ong at | east one common di nension, neans for updating
inthe table, the cell range address after the addition or the del etion of
t he spreadsheet el enent; and for each range summary cell associ at & WY 005
said cell range; neans for updating in the table, the range summary cell
address according to the wupdated cell rgnge address. 26. The system of
claim 25, wherein the table has an -associated range table for specifying a

rel ational, posi.tio f the range summary .cells. 27.., The system o | ai m 25,
wher e -t HE® AR TisRe solf shRa D AT G iy ISP GRS 1 o
posi tion tdugink ABGRoSSNITRS Yr £Rllitlch dfet QLI Wdlin HR LhRiASSRAIARd cel | range

so that [ R \LIBPP] 03484, doc: AV C 28 NOV 2005 -37 the position of the range

summary cells are maintained in relation to the associated cell range

during delsgti onyaf I : ition of new cel.ls wi.thin.the soci.at ed

cel | ?angeﬁ' 28& ﬁgg&g{[}s eCﬁr)ﬁr"cr)lfa?g I‘ngle%"b&‘,e Rﬁﬁﬁ? xéaﬁ dnlﬁ)ﬂgatg)gsrmlpgmﬁﬁ? RPHIMPE on
mai nt ai ns théeangesurthinary &dlls if Pelaticang &hs b¥vEAYd 66l tapgé WheRlflch@bnk Qell RE the
associ ated cell range when at |east one cell of the associated cell range
i s added dFSAgites sl rangs is added opdelelpd.r eadabl e medi um conpri sing i nstructions
adapted for processing a range sunmmary cell in a nmulti-di nensional
spreadsheet conprising a plurality of cells identified by a cell address
al ong each9i mensoropytesrerdabbomediney cangpaisaigl iestruetionsnadepteth forsprocessiag aprah g

readabl e for,defini.ng one or a plurality. of ran S ry cells by
speci fyi ngﬁ ?in%?aéy ?%ltlollnea nf'lglp' IQEWW?L?&%M?V%Q%P u’%ﬁﬁ’d’g%tvjleéiﬂyla _
addr ess; aeltalidressalgey caddiRsssiofaaid dyipi@r AAdAISRElidSnitilsing! ange, wherein
said range summary cell address conprises a function of the specified cell

range address; SPHPHES Fedade merans faadelipmguastorfaoplugdith alreoge demmaiyneslls by

spr eadshe%e&fyﬁ@gta,tatqgm;légg{mn%ee&mr geans for sharing a common cell
address al ong at” | east one di nension th’the one or a plurality of cell

ranges associ atgangesumnery ed)l aldvdss;h t he one or a plurality of range summary
cells while prese cells

previously defi nceg?%?n ratdgr?fésfg%?%%ﬁ?f&iqggﬁ%&géo%%?dﬁ%&rrgg g urr}‘rng%%/q TR FEegaR t h
sai d spr eads hédrtssabripeisds fufdtn oithd pasticdnsl r@&%@"&ﬂﬂreﬁﬂ; nmensi on, conputer
readabl e nmeans .for updating in the table the cell
In response to a user request for adding or deleting a spreadsheet element, computer
readable means for sharing a common cell addresé along at least one dimension with the one
or a plurality of cell ranges associated in the table with the one or a plurality of range summary
cells while preserving the one or plurality of range summary cells previously defined,
for each cell range sharing a common cell address with said spreadsheet element along
at least one common dimension, computer readable means for updating in the table the cell
range address of the cell range associated with the range summary cell according to the user
request,;
and for each range summary cell associated with said cell range;
computer readable means for updating in the table, the range summary cell address
according to the updated cell range address;
computer readable means for moving in the spreadsheet, the range summary cell
according to the updated range summary cell address maintaining a pre-determined positional
relationship between the range summary cell and the associated cell range;
computer readable means for adding or deleting the spreadsheet element according to

the user request;
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range address of the cell range associated wth the range summary cell
according to the user request; and for each range summary cell associ ated
with said cell range; conputer readable means for updating in the 28002005
the range summary cell address according to the updated cell range
address; conputer readable neans for rm_v'gn_g in the spreadsheet, the range
summary cell according to the updated range summary cell address

maintaining a pre-determ ned positional _ relationship between the range
summary cel | ar@f £3f %?é@l&gﬁaff‘ @@F‘Pgrlgn@&re@’cﬁ%ﬁt@m’ﬂ%ﬁéﬁla drggsaiths ssid

addi ng or welaedteBdelbentSNERAES A&t ot ESRAbN 36 ) r t;
[ R\ LI BPP] 03484. doc: AV C 28 NOV 2005 - 38 %’%?ﬁgggsﬁgnégf’%‘ggtgf P&Figﬁgemésﬁ?glr{?ﬁg
in the reddstingindlmigble, therell mage adlsespiafter thanditioporaheldéietixn afltlnspndadsticong
at |east ope common dimension, conputer readable means for updating in the
table, the cell” range address after the addition or the deletion of the
spreadsheet elaadgitcactontgd Simmaghell aReclated WMiAIsHideel haggsoci ated with said
cell range; conmputer readable nmeans for updating in the table, the range
summary cel | adqpguter readeble aeqns o5 undating dathedatle) the ranggesuaaarp el address

[ R\ LI BPPQ348he 40 freMated cell range address.
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