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‘V‘D 2007/ 100518PCT/ US2007/ 004131 1 DYNAM C THRESHOLDS

FOR CONDI TI ONAL FORMATS BACKGROUND Dat a vi sual i zation
techni ques enabl e users of data to scan and quickly 5

c Eﬁ‘tﬁﬁ&%l& arge quantities of information. SugBrusze07/004131
techniques may also aid in alerting users to anorrleﬂles

and other data of interest. Vilsualization tools can

cumr | 20 SRaPSr TARESHIES FOREDREINAT, nilaaTs

meani ngf ul shapes, colors, and patterns. Closer to the
source, data visualization has also included the use
of conditional formatti n&ﬁ%@%pmheet s, which

frequepily vﬁ?ﬁl‘fzeatiaxg ?%aﬁrﬁ@.ge?éﬁg%r‘ez a@érs rgwadat & élc?ny atnﬂ equickly

Condi t1onal T1Tor mat users to no

| cakipreherdblagzei quaplitesef infoangtiong Such teghpepmesamag atsb aid in alerting
i ndi vi dual spreadsheet or table cells. based qn the

CEGIR SnmalRS e piher GRASE IOt oY IYBHAH AR gl can include charts,
igﬁgb&' /1) relpghg':‘thﬁt &ﬁﬁbt‘?tsﬁnﬁla?irzé,ofﬁnc%lt o{l}ﬁﬁﬁi@e Q%m%hhsdata into

11 n a spreadsheet, the cells of whic ave been
c oweaningfuh ahdpgs,falorat andopattelmse, Cloger de ithe sdurge;, defaddsuakination has

Sé@ﬁdc@gﬁaﬁ ﬂ%&ﬁ?"gt‘is i 'ijor%i fcgrﬁg%%g%%gr%g&ﬂe?%fﬁhigﬁ fr%quently serve
Cacéptadday dffal it ted cell, and cell A4 provides an
exanple of a second conditionally formatted cell.

Cel | s fBenditidnglfomaateng basograbledaisens to enalifyeitie deak of data in place,

SR 0 BB P AT S SRR PSS A e comen
f of tnetcellqenstivhd othefldetaeiiningldoagitidR). DEIGIA d¥pidd & prior art range of
certai n ranges have been selected. The two conditions
sells11i0d dn pspisadshaet. tigselleef whick have bpgp sorditierallyfommatied. Here,
f . | i cul ' I

SRS e T e S B Bl MR i@ 4. cen 2

bpioMiRS ad exampid of i difgeohdifiondlty RPmhned celndintlicel Al prbvides an
and 30 for condition 2). The conditions utilized in
c&FmRlE opfala rsesandt songibonally; farmagted ¢ (Rl po&slly| 42 and A4 have

BRI, o 55 05580 GBI e o
appl i eBIG.X dégiets mopritirt drodiakugdelli hiere fatnas esnditordlI§En values
B0t B e BEBL. ot oA ppaer

f QbpTRU b T8 £ABe e cElils‘Tidli) BSm® cbis 24 bakiBuay fishRR! when the value
formats (e.g., font, cell color, borders).

Foorthinedrwithin eaclycelbis evalugted a$ being betwiesn picertdin eahgs (10 and 20 for

maxi jnm er, .af . condi ti agpal,.for .S that can be. 30
TR LB B toF R dianc)e ok SRRl iltred AR formats
PERVIifitBd t& AwdDp&RsibRABosREN PRt TR UBIFBFAINBEN If the condition
evaluating to UE. Additionally, the threshold val ues

uswplied evalpates) 40 (TR then jthee fprniph éss appliedi t Hitthe gendition supplied

LSBT R T o LY,

t ool s. Dialog 201 demonstrates that, while useful, conditional formatting can be
limiting as to certain available formats (e.g., font, cell color, borders). Furthermore, a
given range of cells is provided a maximum number of conditional formats that can be
applied, certainly no more than three conditions, each providing no more than one
possible format when evaluating to TRUE. Additionally, the threshold values used for
evaluation are fixed. These limitations prevent conditionally formatted cells from

fully realizing their potential as analysis and reporting tools.
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WD 2007/ 100518PCT/ US2007/ 004131 2 SUMVARY Thi s
sunmmary is provided to introduce a selection of

w@oneeass in a sinplified formthat are furthePCT/US2007/004131

descri bed below in the Detailed Description. This
summary is not intended to identify key features of
the clai med subject matter, nor is it intended to 5 be
used as an aid in determ ning the scope of the clained
subj ect matter. General |y descri bed,

embodi ments of the present invegntion provide the
ability to utilize dynam c threshol ds and dynam c

t hreshol d val ues when geneEﬁﬂMNg&&HTiable fornatting

rul es i.,ed to,a ran cells. ordln
one aspBiEaigy i iR b el ot b D oA dr simplified
efoaathabie faArPoaeRtibed BElodeeihd Detaled DeFYMAMGIE This summary is
t hreshol d val ues_for variable formatting a range

of
it rgendediogdentely keyeateissd ths clpigird-bischwiigmnor is it intended to

| HiCdsdd @S aA alBinl A rthihiRETRS sx%m'ﬂﬂe QRN EBfoct thatter.
threshol d type conponent and a nam ¢ threshol d val ue

conponEeareralty descibed perabodiments FR$cabinyeniden provide the ability
i
F%nﬂgég@géﬁﬁsﬂgﬁégﬁyﬁ?{dm% gﬁ{esﬂo?d IRRkL %ehcgeﬂeratmg variable

e conponent
|f9ernaﬁtmgelsllft8h tctasmoamlteﬁpés aj mnlggd@fdcﬂis t hccbsdingr foabhe aspect, a

| S usse%gg “1% ln]lé q%rfég&}rﬁy Pes ? %%? ag%e:/?l Z déé%%trﬁrcdetermmmg

tdymesho Ithkestadld s&luels Cﬂorl orerialiatfoanattingta tange tofccells, is prov1ded. The

AePRER- R PRARE 9GS Aetable) Bt CTRTGY cSponent, 2

cmrqsamentypd ebRIpEndMSarid1e dyabmec tHiédhold vhRieRONYSRENAS The variable
nam c threshold value. The value is determ ned

r@and BRMBPRRIY Mayatans|the xamabje frmagihas is applied to a range of

V\fBlIG had@lﬂ?lfhebﬁ)réshﬁld IPYE c%p@ﬁéﬂtsldgﬁtlﬁe%l ﬁ§e§1‘éﬁc§'t9ﬁe st fifeluded in the
range of ce According to another aspect, a

i Waa@@é pilize #gyparaigrihrasholdnredueh ope disshssedibslow, threshold
?"y?é!d fied. uthQ@ d}%ﬁﬁ‘l@cg th@ﬁ&@%ldEQQﬁcghﬁy I8 fe rrﬁ)?)quéﬂéd to, Highest

s for ynamct resho value 1s
dvales, rﬁqvefast amhneewkid@t Yaige,t Precendiles Rereaty anchEdrmulat HEhe dynamic

r f I Ladent.i f v hj
AP0 b AR 1 LTI B o o aman
stresbeldavadise. alloy malne ¢s détermsined drowabalees euntdihed in a plurality of cells,

t h t cor.dan Wi th her
‘béggﬁaggb%%%ra?%ﬁgf?ngfgﬁﬁggéﬂnﬂg?ﬁgﬂﬂ?%7°$8$ tting a
r ange Atcardingstal smdtgexvasrpleablaemfe@:bﬂefos deferiiivg Qedynaﬂiie threshold

ut er - i npl te thod. i des defining .

S #TThy oL 96 iagen GRne pf ellyfer which a
dﬂ‘:}fﬂaﬁﬁd tM&EIﬁc&hﬂ\&hfeDfsthbd aekheiRgd antl varhah tﬁ’@ hAfues contained in
qﬁV|n a8§0 hreshougxt pe. Additionally, t

tQiqentfy & ¥alys agipRing 8%%10(1}1 \ﬁm gequiregient.  The
V@lahlﬁiﬁéd){‘ralhé"ﬁ, del¥cash@l davnaRfie thkBshotly fank ?ortthé &3 dHd type.

value is determ ned based on the threshold type an
based Bh acprdgage st Gmelich erpprel tth sompuis-iofpleraeitsd method for

V@n%@@iygloém;ﬁf)ggr 1 8452001/ Ol%hjtgo’lvanable formats is provided. The

computer-implemented method includes defining a variable format to be applied to a

range of cells. The defined variable format includes a threshold point having a
threshold type. Additionally, the threshold type utilizes a dynamic threshold value as
a value for the threshold type. The dynamic threshold value is determined based on

the threshold type and based on the values contained in the range of cells.
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3 DESCRI PTI ON OF THE DRAW NGS The foregoi ng
aspects and many of the attendant advantages of this
invention will become nore readily appreciated as the

s% JTexel better understood by reference to thGus2007/004131
0 OZ?M ngcha}et ail ed description, when taken in

n
conjunction with the 5 accorrpa%w ng dr aw ngs, wherein:

FI G 1depictsa eof
conditionally for &ﬁi‘fq 'sTina spreaé Eﬁe FIG 2

depi ct Iha fprekoing &E[ﬁecfmﬁimh@ny)éf the Attehdagt ﬁdNantages of this invention
conditionally formatting cells; 10FIG 3A depicts a
r dfifjbespmeemprs fe@ﬁﬂﬁt@e@cwsqdngs sy Mg cbsp@ngttg?rter understood by

tbRREE 1 e tlﬁ) aé‘tﬁl?erddhélgn 10 WheR tak®H fn_conjunction with the
ehgsa b, Fepogiungy

I ments o resent | nv nt| on;
depiomtpmngingidnpuingslivdieeginwi t h whi ch a user may specify

t he varj formatti ng paraneters for .3 )
accor dify @ i geRiﬁé agyio @H&S&’& AEMES OéFO'Fq?EOEﬂlA]é@Bﬂ?aﬁed cells in
g\éﬁa s‘l’lg .15FI G 4A dep| cts a range of cells

formatt Using data bar style variable formatting

accor diFig. 2 dlepints Dprioorae exdopds ok rat dialdlg fonecopditiorally formatting
[ nvgti on; HG 4B depicts an input dialog with
a user may specify the variable formatting

par ametgGS3A Qfech'tsGa A A6£ Q61N ftmafed W8in rco[ﬂi‘rs%ale style variable
enbodi ment s of e present i1nvention; 20FI G

d é@mtmaacpandg@ tofone oF tn@ref ombediments of tm@rescownguyioe,

vat ) 2Dt 95 RO, FESEAAIASLR P Pl secty e vrole
formatting parameters for FIG. 3A according to one or more embodiments of the
present invention;

FIG. 4A depicts a range of cells formatted using data bar style variable
formatting according to one or more embodiments of the present invention;

FIG. 4B depicts an input dialog with which a user may specify the variable
formatting parameters for FIG. 4A according to one or more embodiments of the
present invention;

FIG. 5A depicts a range of cells formatted using icon style variable formatting
according to one or more embodiments of the present invention;

FIG. 5B depicts an input dialog with which a user may specify the variable
formatting parameters for FIG. SA according to one or more embodiments of the
present invention;

| FIG. 6A depicts a range of cells formatted using another form of color scale
style variable formatting according to one or more embodiments of the present
invention;

FIG. 6B depicts an input dialog with which a user may specify the variable
formatting parameters for FIG. 6A according to one or more embodiments of the
present invention;

FIG. 7 is a flow diagram depicting a method for applying a variable format to a

range of cells according to one or more embodiments of the present invention;
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Ha 5B depicts an input dialog with which a user may
specify the variable formatting paraneters for FIG 5A
according to one or nore enbodi nents of the present

[ QN 25F1 G 6A depicts a range of cells
fﬁ%@‘i’@@“&éi ng another form of color scale st)I/’Fgms2007/004131

vari able formatti ng accordi ng‘*o one or nore

enbodi ts. of ot he. present i nventjon. . - .
Gap ct S0 S o AV BBFEE R AR Shald puting folipBlyiR aynamic
t tifeshaldsabl€rahgd BRLElIsNEcPRiBRL 6deSoff Mbrddikboditients of the present
according to one or nore enbodi nents of the 30 present

i HVeRkonsand FIG 7 is a flow diagram depicting a

nmet hod r ' ' . .

e PELQrs AR Ughe B4 L ORRbId 2l fnhoruine o
peefedingi dyantic ahteshdld3 2640 Aitili26 Sal ARAAMICSPA0e /a0 et Hidéshéld value
FIG 8 is a flow di a%ram of a dynam c. threshol d

r BEROFHBE tuPne Qs INQre SEDadimeRisofiths REHIE HYeROh range of
cells according to oqggﬂgﬂﬂﬁjﬁﬁﬁg?ggfﬁﬁ@ts of the

present invention; an I's a flow di agram
of a d¥ommte nedar msthel avatuped wirg) ey TRUE ob FAlitSEhas daderminative

ST A e
g(gé%gilﬂg@}:%g%eoifn tHeecdll egan). Jrovenk fBre Rititd-FRich may be more

. For mat s 'need not be eval uat ed usi ng
omegniTRUE toa et SEomsatsianayrbr applieddo raernpe of celiss tvéhwee a format

cel.l formats applied can vary dependi ng upon an

- Saye iy fr rach Thin e Yareg L Oeror gre iapgets of the format
| 59! Baked BhANE Hbrittht VRIE. TR BRbspI)ial thdToMuden ARed increases, the
meani ngful to a user. Formats nmay be applied to a

r hagkgraynd seldr or shaderie adjusted.nartthe size of As inteelbdatn harigiowis, or the
e cell.in.the range, and . .Qr r ect s, of. t
F AR o7 8 R g, RS IR i FRREL i dlicmay be

t Bgnandit We thad itisRtdrmintadresssn ah RealdawdegsOthedraliek @bnt@ined in a
shade is adjusted, or the size of an in-cell data bar
gFangs of egllstos an gwalugtjanafiadamaslaan i n-cel | icon changes.

Addi ti léAY geéjgt? g{r%i%ge%g c\éﬂL 961 Mrﬁﬁltéd Hﬁ?{% gﬁofjx& .tglﬁevariable

in that 1t ased on an eva on o
v fdrmagingo rRatherettlan beiag rlanigel tof theee | duspud fommte (iad. ,uhtdeaonditions,
of a _fornmul 3A depicts ar

: I G | |
362° ffmﬂa@& s ﬁﬂ{:sc]&?‘@ra Jagtle fpyma PRltpd dfig may produce any
]f RuBEL b Gistiffat Q8T fIrBaR. PEhOLehd Withef! rirdze 301 ARvE Wallk that are

ormats (i.e., three conditions,
ordered from lowest to highest. Here, the value contained in each cell is used to

determine a background fill to be applied to each cell. In this example, three hatching
densities are specified for the two endpoints and the midpoint. The intervening
hatchings are computed for values falling in between. The endpoint values within the
range are held within cells A1 and A15. The background fill for each cell ranges from
dense hatching (A1) to medium-density hatching (A8) to light density hatching (A15).
Cells A2-A7 have background hatching applied by linearly varying the density
between dense hatching and medium-density hatching. Cells A9-Al4 have
background hatching applied by linearly varying the density between medium-density
hatching and light density hatching.

While the examples provided herein for background fill utilize hatching, any

type and format of a background fill may be applied in accordance with one or more
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20 one format each), the cells have a variable format
applied that may produce any nunber of distinct cell
formats. The cells within range 301 have val ues that
angoheilossdsf rom [ owest to highest. Here, the \WR2007/004131
cont al neg In each cell is used_to determne a

background fill to be applied Y0 each cell. In this

e S| i f .
N i g e S e
hmmg |vagm@stmde:mfpmlc&si Imasne\mlampka thel lbwag vialhuehedyeeassigned the

TR % YA L R TS 35 B o
SESGTOLON SRS PORE ) SRRty .

AAllAcYellls axith vdudsfalding between Inhosg rmgpk gt beyassigmeslar Varying shade of

i Aot b Darletonnd il ok G g rekpaciiye Bl the cell

backgr ey BH akepidisng varmik qanﬁm ihpitedialoy 3‘€)§Witlﬁ‘ g;vﬂlae a user may
density between nedi umdensity hatchi ng

depesifyyythépareeiees of a variable ﬂoen@trfer exdhmnes 391 ng@l ingut dialog 302

herein for backaroupd . fill at ¢ an

ﬁ’bayerPrﬁﬁ?nt&fpoég Eﬁll%rl%ﬁrddlla olgr ﬁ@y” B’éeag%% s ‘téhfat, a user
i8N Seffectiat rAn @N6F &lls 301 e Thé@ser may then request or command that a
07/ 100518PCT/ US2007/ 004131 5 enbodi nents of the

p Wé@@i@ fqrmaébn anphedmnsmg am@n@ble beroleg inpuhdiajag 302rfa§z'e désplayed.

SRRk St Ry Bect A oh1P B PHBRF 308 e LERtor 3517 Onee a style 303 is

r @ﬂeﬁsd tthe aP ﬁﬁt@liﬂ utf bdxes allb® ariugid 16 spablg)e theBparB@eters of the
assi. ned ye w as_the background fill t he

hivgidde Qfﬁﬂah@ beeapphied. assi gned green as the background

fill VA

rangeﬁ%é%‘é&éé%%% St BobEoioE sty 1REL MRERaH e Shreshold type
assdde etmgk Joronundltd ¢ellls i awengeof cedlsr eRpeist deve&mmldury using the
of the ¢ Fl 3B depicts a variaple fq Y

i dyoe PHU‘E‘P%‘Q?’%@W% thygshopd 30@5 of "Nagimie &QS)A it %dpomt 305B
p $ a r v

T RhRER Rl pOSC SR Mt Bl sy 300 A ABPBrowR: threshold
I amgec:hmheal iogludige buc netatimitgd aoy Slcovedst & dlas, eN pnﬂ»elu'é ¢Percent,"

Qrm i st select .a,r f.cells 301.. The r_may .
¢ nRAes - ctncl PE GG T MG | Sof SHIPHAAURE ey provide
apirkdnR tﬁi%uéhd?&sam\éﬁﬂin%b'b%t ot Naditddniy t"MildaleOVa®e? tNumber,"
be displ ayed. The user my sel ect a styl e of format

30Bercensy e Pegeeatilegr agt 3Fermulhcdhg Mawrénmom gulldown 305C may

riate in 0
< B T3, R RBPY o NG, PRERL Ao b Valuer
apNumeer," TFelrednt, 2 "Perbetitd," SkpRmbRe | nput boxes al | ow
a user to speC|f t he t hr eshol d type used to assig

f or mat §of oLewpstsValye ' huhieh rigeondy Uéahler gvithrHes’ M@nmum" threshold

O85BS0, U, PRIE RROR AT, 0301 S0 of gt
" Mgxdamioaily 36le6 thEhowdsnivialue sy e iﬂ\rbd}ﬂbmaBGSfbrnMy'mmum For

rovide threshold type choices |nclud|n but not
IO. ghest \SQ i a%bg@gl@aw% Maxigp efhresholdpqipin the'sysigm evaluates

" BRA Qig/ﬁﬁrhlc%ll sefds” Elgrtﬂgllné%t val-[llaeoc{}(lt At B Cli]m fnge of cells as the

pul | may provi t hresh
i totshoidyalud dor ]Ivrlmunhunn tIekbwlsc, fOM Mhddle Weallueg' usable only with the

" er,.n .. Per ent | l.e For, a."” Th .
VSRR ShrESHo Pofot i, iyl Sites, ARG dymane R $placgspbe middie
C R@iu6 @Bntafiel YAl 'tlﬂkgran &lof Rells hd mettﬁfésﬁd]d vaﬂe%?%dpomt Dynamic
VaI ue, Nurrb er cent , "Percentil e,

"For nmul a.
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25For "Lowest Value," which is only usable with the
"M ni munt threshold point, the systemw || evaluate
all of the values in the selected range of cells and

dy@g&?@wsxﬁ sel ect the | owest value as the thrﬁgﬂfa}ﬁnowoousl

ni mum For "Hi ghest Val ue, " usabl e
wi th " Maximunt threshold poi n t he system eval uat es

A napheabiis SEISS! Suthe et XALUE £ORLALISES! Bands,

Maxi mJFi‘)r LNLKIﬁEérS'ethef wer ‘abludly @sYalsUthe thHEASIEVAR Yo be used in
wth the "M dp0| nt" threshold point, the system

eenalusting shemanggyefaedlisal IfythSelISer:tS@thh ‘Nuimbgt.e hgaprughe enters the
cntiedlnteran eIIs s th t eshpl. d val
CBrRP T o B aSRPRRR B8 g Bie ESNuR S thhe user
6se$@k£Wurﬁbbroffoxt 41 ot dumal, uﬁ@'l th% vdﬁfé@ rehi@eesdi I*nBy Bevalidated to,
detall with respect to FIGS. and

" fQui gtsepple, ensar @trthaMmrmm Vahl§|lfg}¢§3 thea thm}«fe@%mtdfalue which is
v S 1R tp%f éﬁ%ﬁaﬂlﬁ ?ﬁo l%fltl ng the range of cells. If
unber

e user ecfts he or she enters the

t hr es hBord"Peaded€" the Wner amy@dtertacsbréant tdassociptet witloxhe background
bel ow the pulldown. If the user 5 selects "Nunber"”

f Bl ofthe rﬁlpﬁeecef cells. uiriernatively, thariysiea) maY CRRPWE @Perrent Yalue based
§+ {hgeﬂlx%gl-lncg(g gmtng gnc?iﬁ%%kj%s c&ﬁ Varf !&gfselte | %E‘/Aﬂl@g%}ﬁﬁklls. Percent

ue Is
t vtlaes| e@espdndntotagoibini tm:lmlellabete/sen the midmuinPedloe add thaximum

DYENG o aes P! O CHEEGRE e CRPPR A eL e iAloptthe values

t REhFVERE SRIERS CATRY bRieR t@ BEERRhe Wad duBRSFGcent for the threshold
point and to determine the background fill to apply to the selected range of cells. For
example, if the values in the selected cells range from 0 to 200, then a value with
"25%" would correspond to the value 50. If this is being evaluated for the Minimum
threshold point, 50 would be the calculated Minimum threshold value and any cells
having values less than 50 are assigned the same background fill as that assigned to
Minimum.

"Percentile” differs from "Percent" in that it doesn't determine percentages
within the range of values. Rather, "Percentile” examines the set of values contained
in the cells, orders them, and uses their ordinality or position within the set of ordered
values to determine their percentile. In a set of ten ordered cells, the 40th percentile
would always be the fourth cell, regardless of the value contained within it. If a user
selects "Percentile” and enters 40, then the cell at the 40th percentile will be assigned
the associated color. Alternatively, the system may dynamically compute a percentile
value based on the threshold point and the values contained in the selected range of
cells. The system may evaluate all of the values within the range of cells, order them,
and use their ordinality or position within the set of ordered values to compute a value
based on the threshold point being considered. For example, if there are ten ordered

cells, the fifth cell will always be the 50th percentile. If the threshold point being
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maxi mum val ue in the range of the selected cells. The

system may evaluate all of the values within the range

of cells in order to determ ne a conputed percent for

the threshold point and to determ ne the background

fill to apply to the selected range of cells. For 15
exanple, if the values in the Sﬁlected cells range

fromO to 200, then a value with "25% would
ce)raheasqﬂbmddtcmoirttetheazlaue f50m thé fifthicsllj ise. pieri@tlepakceadiledwill be the
for tq g% nﬁ threshold poi nt, 50 woul d be the

R E BTN XNt hr eshol d val ue and any cell's

havi ngFitallye SFbraslat dlowe0a alser a6 Sngsred tbhﬁulaam@o the Value input

bac round fill as that assi gfned to Mninu
YR mpacages fis Ivs B IpE fuBigins Fogihigoneand the same as the

d@ﬁﬁ@ it t}@eéeﬁflr NHBR, REWERE ag@ﬁnmw Evalhdted "t@a&%nefne the value to be
val ues. Rat her, “Percentile" exam nes the set of

visedess thenthzgsheld Vﬂut’vheﬂ@%l"ﬁ@e ofr hercgllt isepampased (@ dbe determined
t ﬁ'i‘?és'hoﬁf 9&1@@51’1& Mxe%1199%bﬁﬁé%ﬁd‘%éélldﬁlegﬁ§1 e ASer Hayd, qgt'i’t?cq a formula
val ues to determne their percenti In a set OP
ovileg dinetedriss ceflh eefﬂmnhesp éwethm ior eowtedé dthgl mgs @fe seheted cells),
f e r.d 0
| Bt Sl o TGHA ofide & o REER) VRO NEIAES abhbe) gher types of
th@nest hmd (akgdntlaﬂnstxhey et llmepetoczﬂmw lacusat Itb d3s0casisi goeldl range with

art1 ?I at ﬁd color. Alternatively, the system may

Orrput e a percentil e value based on the

t hr es hOjnde pdaypd 30516k ddiectachfdiaacie onthl thesd thitshdld points of interest, a

ran of cells. The system eval yate al
ofr ot 4t e S0 p e AliAtsChy TkTge S0 € EPAErOURUBN Sehargd:  user may
afiflerdsewithehé variahie abirthi &fmlﬁﬁﬁd td ngplg‘ﬁ B thet Jé@ec‘%&i rédge of cells.
ordered values to conpute a value 3 ased on the

t RetosmarcerHneg the srmmgnd.ghs sydeadnay-validaieiis values entered in order to
t Batufe A€ tHeeMu‘Pi'iﬂﬁﬁ oanest s tﬁéﬂlet#'lg I\Efdlﬂo lvla%l\éﬂ thlch is less than the
al ways be the 50th percent i

bMaxgnum@@mSm@l@sal&mwﬂusamw boOnagiblg uetaalanat bdwcser if values
5 B by 9 e o
Fihmeghlold valees: nul a" al l ows a user to enter a for mul a

woed 1 85 Qe Riue? s P Lms Rt Riper RSB et B Stom may
SVMaiamhethant}tel’Mlmﬁiulm vddae ¢s lebothan dic Madgaititdlge, ivehich is less than the

Iuatedé{’od %%netg alue to be used as the

axipum value. t? e§lécfl Faljjes ape.of.a mpxe t)@)&nﬁﬁprézoal{ fprmulas, the
t bptae nenythatedhlidaty @Sttt Hat He Risiniude vaRkelis I6ss than the Midpoint
for rrattgd accor di ngl%. A user rm)f construct a formula

u¥HHG VIR IsJlses thay fe, Mexiawmewlusy Hovvever whenithge conditions are
t bealia6d Sor0dppich € Sfltlfeeédcﬁ%rouﬁ@ SH1PLOhS ’seﬁ:@@dsrgné@{)f Beils, and the
to arrive at a threshold not ed above
t §5san GPcoMmter g andEStaRRe ‘ah@rsrthft Whpinmy velueus egeater tham the Midpoint
a r t

gé’irﬁg wh&eafé @&f&%ﬁmavﬁﬁé é&%g’@? éﬂ%etﬁe@?{i%h@% %élgghor }Vherem the
tNédpqrmée'ahlhrlesgrcatdr picannths: Mfaxmmrar'easm&, the tsigsteshalay rearrange the

a.ha fill
sﬁiréjseﬁtO gag alﬁ¥s31 ua%gndmg Atet er a F’hlg ?Qfa{f‘??g‘f)gjd‘f%???a‘ire dynarnic
camdrevalubie ambl that tthd (Miinli“rﬁuﬁne{vﬁoé LMidpige valuel ahd Maditnum value

i 0 BT A e YIER Stsiorm et TR (R Mo P 10 5 he

VMinemia vAs§ $has thd eidpoR@i illue/ alndS00WRI BB MexIr®$® value. The
than the Maxi num val ue. Such validati on may not be

possible until later, however, if values are not
i mredi ately known, such as when a fornula is used as
one or nore of the threshold val ues.
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201f the threshold values are all of the sane type,

except fornula, the systemnay validate that the

M ni num value is | ess than the M dpoint val ue, which

iswb%&foﬂﬁg the Maxi mum value. |f the thresholgriis2007/004131
ues are of a mxed type, or_are all formul as, (?1

system rmy not validate to ens®ire that the M ni mum

V%gﬁ( %ugdhﬁ Eﬁ? d|t h e%qpm&rgs OY%&& {rh\lz’lg ogg}xﬁ%}f P{)tgﬁez rearranged

anecotdinggyal uated for appl i cation of the backgr ound
fill to the selected range of cells, and the sy
encountf*&dsmalﬁ ly.nid ttyR s mpkSr dynemic mrﬁhﬁ{ﬂw%%%vaﬂ%ate to the same

I%E Sit iy MR s P@&fl% hﬁtba?\{%(&ﬁld MQ{SSCMQQ Vﬂ;‘ﬂh%f%!ller threshold

ue IS grea I mum va

t Ipelrit/ﬁs:mipﬂllacﬂ tweﬂllls eontainjiigeiht ealubh adtetriad véllxihespsteralmesy, notify the
t he syst rearrange the th eshold alues_in
dser IO e userip A t%rxtaﬁ,shreshoﬂc¥ valpes %114?'%9%@ \yhich dackground

ang {Jyd g 0 and eval uate such that the M ninmum
vaﬁlule, ?ﬁ‘ré oi nt val ue, and Maxi num val ue are 500, 10,
and 50 0Omceapadbble ébrynat isr@phycstrmhmgghangartbah@ealudrsan the selected

val ues so _that, 10 is the_ M ni a

VRRTE 0fc ol Glein B cassbt) Fempite INEOliman otie? coHi®) opgyhich the
2%@4&@@%%&8&?&&&%95&@%&& bae keraatadg ftbl be updated in some
associated with each threshold point may or nay be
r@mbpémg'@@s ad€ or diakugl shanges to bﬁ@nm ithg alewvy lowestt mlua then all

DU ol DB el Heab i Uk Bibull R Rdonal cell i

aSﬁ@ﬁéditrﬁﬁl thd ltahgé Becdlisghtahay HaRge eledpdrcdn@dgas, pescenmes formulas,
applied to cells containing the value. Alternativel

t ntc syusingrtheraystern o fyaledie and pessibhyiadjnstahe barkgravad fﬂé applied to
err thef pr eshol d val ues and/or specify which
ekéllr'l%%?mc il is to be applied. Once a

var i ablFeGf £A r@pictsSa | SfcellFBB1 Hgmedied gt dutd BEr style variable
values in the selected range of cells, or in the case

offormtting. aDatteshmaY @e dgpigted: Wighin cells aad canpigNidern Yipeal cue for
1 I c
; %rsér{g " ﬁ&l r&oﬁi%l‘ iy a{?&eh(f& %allﬁgssﬁlqhe %}ég e ?atta I%?]fs within each cell
v abhve adhﬂgﬂg abattio deeeminedt lhﬁech ew thd: Gmhnstmvthé well “ant the thresholds

AR e fande, OEQee Fareams. oo AT yad AT Foniaft eifportestbars
I 3046 %ﬁhﬁg led fhgr\batl e@"ﬁyan‘ama&gﬁechbaﬁp s 'X@QEFAIS have the longest

percent | : MUl as, et CAUS| g the systemto
e\batsuaOHespnddlpgstelthb wahutp @S tant28 mapﬂcgwdundAithbugil the data bars
| i eg to 1

f h
o SR Bersiarg BispBved 3 feiP aiEL ) bayching Badient RS of data
V%Eifsélhzi}ebé‘ QEpIRYdd, dludip 1B P, PRY Wit pi&%@ta@ﬂ sWifbrth.N

cells and can provide a visual cue for users,

i ndi catlp ﬁédlltlang@lthoaghl horizontelr dafa lbarssare desdribed dieers ottRmetypes of
fa bar neac eII have a length that is

B BefiRhy Modiieh f2cah SRpts BBV e boel e Bl 1, gspect modified

t Imépaiamgdﬁpoaotharf@hm drale fob ﬂqdr@dmgemtm;sleé hfay iff€llide a pie with an

exanple, cells Al and Al contain the shortest bars,
c grioEHEHIb #gu&t@gtshee waediéenl databer. 4nd se ferth. | Bethermore, data bars

oo s W 45 RIS g AL RUBECAI v

dahahmgrc&nst)wﬁa bearchagges bdseﬂrdnahe darﬁs fdirﬁjangalﬁd: |dr @dssibly using a

il r}%ﬁg'vgﬁﬁ%?%g: ?fneﬂgw& | Gondh 03@235%21 (Qudpigrmine ihe ehgth of a
pahierns, and so forth.
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25 In addition, although horizontal data bars are
descri bed here, other types of dynamcally nodified
in-cell shapes may be used, each having an aspect

nDQbfzb&(;lwgﬁgendl ng upon the format value for t BRTAR:2b07/004131

Exanpl es may include a pie vv|t an automatically

adj usting slice, a vertical a bar, and so forth.

Furt he r I . e t

backgr SgiT? SRR AR 2@%‘%&?& SIBCUI R 4P may. specify the
3Pahaatecdts 1of admbleyfarﬁaaa fdraz celh amm(hasﬂdreo Ddtdh Bassah@ve been
f or mat vaI or pos using a different fo t .
varlgeled s the’ toring st ea‘?d%/ % mﬂiehéanéﬁe(’fugfég 408 Whtchr proiides two

t G ediRnEt hSlﬁfrte@t BY® a%gomg&% BPCThy V\?@(ﬁ Q%He?sla Yser to set the

FI'G 411 depicts an 1 nput di al og 402 th which a user
mfigrosp éypels W05 rmadpmhmséf)é rthatoWﬂhbw asédabihen feyalmating the thresholds.

CRATRGTIAR. (i PalOROSPY (i dora e mGIaLEI oL e EClf o hatching

pH@f{élt@Qﬁ)ﬁ&DtﬂehB@éhothWlth 31?516% 862, &sdn eﬁt@ﬁng ltp&'G@fhble format
Bar." "Di al og 402 enables a usef to set the 5 fornat

t ypmmandssomedorm lofigputtGatidation may be pbléommeld when

eval uatd t hreshol d he. di al o .
o Fone FHGIESA cdipial, St dt, SellysOF Bt USine1 bR g variable
dgsreattingd ORofié rﬂd?eosbé’sfs&laté& Wit &b@ét@'o@ ghe3Ehhge WP Qfalues associated

entering the variable format conmmand, sone torm of
i it the aange¢-aficgHs ﬁﬁy k@np@ralydm@dm grpups @Ahtﬁ@pf%‘lﬂsfl%@, or more.

13—&?% % Ct%lg% égv q0 (g:rr]l 318%'}%8% d §r50 gLa a{ne gﬂle %‘n%ol \{a?%lfs within

t i rangoef «fls sal umdaﬁs@@gﬁmmm&@vﬂh@s range of cells
501. lcons_nmay cone in rougs of three, four, five, or

more. FPeIB flepidie @Rsinpal € 2 Wadr Whirhop usep B Apecify the
t |
SRl R b TSI N BmblesGRLOD PR Sy 00

degleatd fancellnfange 50 Bisoyoh G2tswiatlowinlyi the vaeruweselevtyn Icon Set and
speci fy the 15 éhre hol d val ues_ of a v r| bl.e format

f applazanaluerrarragé 0and qyaluatign fype 385 fpreach of the igense dof gach icon in
a [ I e useL k
ol cef ANReE O bt & ponfkfisof PO e 57 <argg ond sclect an
e vadluatianotype pH ENBDber, 'bPPafemlh" dPercmnle ¢ onSForfmila. éahlhthls fashion,
th {
I nléslteglass(linsgr%ng@ of <tﬁregl}(§13 g(ﬁﬁl%é Ié(? 8%‘?1 Corrpar :alsjgrpolgfmn module can
t)éPﬁuﬂE thd\4ebaed ran%:’ REHCElLs: based %hctﬁé‘tthﬂeﬁlold Qflues and display the
"Formul a.™ In thi ashion, 20 the user assigns ranges
ofappmpwh dnetellaicoms Additionsh fostons @fndleadlplo@gmamemblgl & user to

tﬁraqn S Valsb@e 5PE Ltig g%vggﬁegﬁen ﬁréOfde%S% gqg %gdeo cceqtl t& value and

I @)ﬁly diéslaly tHeindrmeﬂtlt&ﬂﬂSl)fAi AR cebséd ﬁlﬂ)vﬁfﬁbf tl@d’lékbil&tlan type 505
user to nodify the icon style 511, to reverse the icon

oitl&lectad; to zlmd Persent’ der PPesgentiles’ {hgl systeah aynevplugies fieagells and
t [ above, if the
eg??‘ﬁ(ge: 2?%(91}1 ype h&%’@ Igl]‘g%ueéélagclt%%at 0 be "Percent" or
" Per ce G| @A " ddplxas sy 3arpe ofceky60ludbendited wsind 3-calodl scale style
provi de a conputed threshold val ue as a sel ected

vé(m@ﬂe formatging;  ghe depleet seale dapigedowors ins typ pame fashion as
f edmLIB séhtd %Slc%it QQ%t @@bﬁ‘n gﬁr)ééh%ld’ ri80d€d. FIG, 6B depicts an

formatting. The epl cte rksmthe
s anmait fladdg @2 with wh&‘ha-uset may speRify theparapetetshzfta vaciable format for

m dge?l ?gngte %BFS hﬂug &iglogra%\é{nd %v%rksl:!c,lgula?ly toeglafog%Oa described for

the 3-color scale, the difference being the lack of a midpoint input.



10

15

20

25

30

30 input dialog 602 with which a user may specify the
paraneters of a variable format for a cell range 601.

This dialog again works simlarly to dialog 302
deﬁ/‘brz'opﬁfﬁﬁl@r the 3-color scale, the di ff er ence33607/004131
thel"ack Ot "a m dpoi nt i nput.

2007/ 100518PCT/ US2007/ 004131 ]1@ FIG 7 is a

fl owch d_f )

oo 6 LRPL e REURE 0GP P Aoy Yol Sormat o
t hengeaf eells. dnitiafly fatse@pde1othe @at:&tﬁonlcﬁfarleﬁ@ ofexélls INaséeivedl. Next,
vari able format command is recel ved at step

Didaya5ighle fopmat qemmaggbis re¢eivedost stapeignt @WP%&Q% 502, and 602
gréégﬁttéé(rgfgfﬁfe% 3¢ ‘éﬁﬁlﬂflg&gﬁ@% tpeﬁ n%’atgje dsg? ?(?Ee%t% arill%tetés threshold
aspsmts admed thyesHold typesi ahhce:laftﬁd rmlth covarasle fdirmbl @olmand. At

{ BBk Dbt g focshel ?4#%'5%%%8%{131@85 "GPe dirgghh points and

t ti'ﬁregio% oS, Rat&EdMd g'cﬁ’eﬁo aﬁoﬁ Y3 %?Héﬂug tNREAE values is
is di scu I n nore etal es ect FIGS. 8
amgbc@ssediin moaqodeiﬂhwlth lrespectrig é’IGS &whd 3 Asstep ﬁDﬁ,athe dange of cells

based,on e variable.f a d. .Onc

I ited Psad piBS Yarigti Ritimal AP Qattopichlly St eviluated, the
e36imafd canbeSHpREd tdEhch el b9 seBEtidg" tﬁg‘fé}n{a@ﬂgﬁl é)fange of formats
formats based on the evaluation, as illustrated

bibessd qrOshe evaluatiop, Ao Blluscatigess blagk (7R5. f At step 061 chomges in the
SE(&%% Egr '%Ig aog?&tﬁ?rom {q_@?eeéa%lfggcz cre;]:'lng%){ 5%(]%21‘&:%}(13%8 to cell

dysahts: t hreshol d eval uation routine for 15

eval uating dynam c threshol ds and dynam c threshold

val ues Flact e i filpwt dliagmam oof apdynamib dbiieshald sevefuatipe routine for
pr ti [ t

a2 ﬁgéﬁﬁ%ﬁrl% H\é](a?rgégﬂreshogcg an dggatmg gxretgg%ldg\?a(l) {:%(E(Iﬁng Q& one or

I et ¥aModifitentt) 6fakie BRRBent dnvehtios. hTFhé*rqulﬂé 800 beglﬁﬁat block 801 and
threshol d point of a variable formatti nggcorrmand to be

agpPlioeki 803 arsslectien eba waee aherllsds reseived, Atblgek &P iarfbepshold type
N O?rdtgtéctﬂﬁ%ﬁ%i? ggfﬁ}/ Bf a L!ﬁ? bﬁJ]fO?ﬁlQ{l)lng cBXﬁ’x%anH%’ b? ﬁPpelFEldtto tie selected

erc percen
hirgiipesf celdd is elctehnmeét Aw disu&sseallnbtﬂleethe alhremoldat}qbe may be, but is not

mul a. At deci sion bl ock 807 det er
mﬁletlt?élrtot ke, ReEGFHE- Persepile; lglgh?% Wﬁﬂypaloweftrvrglqe middle value, and

debsiura.nedt decidRl BlbaDs®!, O ks fidferiiRld WRENENHRS 'fli}lséiloéd type is

type 1s "formula," a fornula entry dialog I's provid
t HErmala. "ovvif uthes determined iat pdeciséonf block 887 tthait thei Hresheld type is

ua e,d term ethethr | d val ue. The .
¢ oft 7,5, hoes proiged Babaliis e wifEto dapa a formula
TTQP{at Wil |Ue%©al\(1§tleé!@é3d&@ﬂﬁlﬂé fRAhieIh&I8 VaRie! Mk rédeBved formula may be
included in the selected range of cells, cells outside

t lagy tmgtf fermdajand madrutéﬁy velyad rordeinethin ¢adlsdhdt are incbided in the

for not b | i dat ed
o R e of B, YR W 2 el pE R Effipuigp pereor. T
| Ak aﬁhﬁﬁﬁlrﬁehﬁ theforsulaiady ﬁit%etv@h@z&edl SE&lalitdelaitil &Rjuested by the
val ues for use in the fornmula may not yet be popul ated

Wluﬁ‘ﬁ b?ﬁfttt&e irpgsTRRs iAoy thocalls dhal prrforbeaised BpFovide values for use in

3h?&t e is not "formula,'

t egfem sion-b g&%lﬁfjb{]ﬁ% igh?%ttgm ned whet her the

thr esh(ﬂedlrtnylgaoldsemmod)bimh 807t kfr ie 3hddterniivied that kter thidshold type is
formy i s deternined. at decisjon

| ock 811 )
t Rgt fl@ﬂeuleﬁ' ra SrgiFigniBjork §1d law%ﬁwrenntwh?fgat the ahigdipld type is a
P9k ARIE Shicthd 18 SypLYRALE thart FSrBRIL! # it is determined at decision block 811

that the threshold type is dynamic, the routine 800 proceeds to the dynamic threshold
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WO 2007/ 100518PCT/ US2007/ 004131 11 type determ nati on
subroutine, as illustrated by subroutine block 815 and

as described in nore detail with respect to FIG 9.
HOMB%B6710bd18i t 1S determi ned at decision bl ock pggdhis2007/004131
t hat tﬁé t{wreshol d type is notudynarri c, at block 813 a
value for the threshold valuei's received fromthe

o i depirlioR oBloiind 3 ARG EREE Ry Shiioh BB R1 Pind as described
S tp rmete | deeaiB Wathh aspeconipl EiGe @, #Howdeet, St dn idbldeekmibitd at tdecision
i s determ ned whet her there are any additional

g dogks

131 Jaat thy theeshod typetie §OF Hmamit 2k LY valng fordhe threshold

CeLILS is debeivid frsmdRt gl ned at deci si on bl ock 817 that
therelsareeeladdftﬁnona threshol ds to be eval uated, the

rout i nAf&dG vate i seceved| ab ditodk(H 3aied aftenthiendygmmic threshold type

! st A5k G B § v
t RFHREHRP hiskr @teUhy RiditfonaP tHGh8IIe11H B aevﬁ‘lherl]t@ll Qﬁnkthg #gllegttsea §ange of

selected cells are eval uated based on the t resho
awells. hY itist deterinined at ldecision| tdooka8 17etbat thewe dveeddjtional dhresholds to

fill cj,ated.w each th int.are lied ... .
t b exefagEr bE Bhittid SREE WRRERE0D AR phbies. ARBVARE if it is
bldeekmihéd .at UB&sioR BldckRB17aRIEHERAE n6 MY dRIoRaldthfd3h&Me For which a
graphically to a 15 user. The routine 800 co&PI etes at

bthyesholsb 3alue is to fieGletermineds ot (biaglcf 18 thansalected aglifaptecevaluated

t hreshol d type term,nati.on .subpouti f.or .
B thel RSh A8} BTG B BEP RSO NCAIREs, The packeround fills
| RsRRRGAIRE @avh tHieshol] pointafeCapplio@db wacH selédted b€ll based on the
present invention. The routine 900 begins at block 901

asyalgatione c At blogk SR bcthe qpplied rrpresemptiensi a8 displaygd graphically to a

' 20 is "L
A R e M

det er mMAIGMI &ta flew ididgpam bf adyn40id thiestiold bypetdetegrmimtion subroutine
tyge is "H ghest value," "Mddle value," or "Lowest |
v aPr determiping threghajd yaluge faredynamie) thresholds, e aceprdansg aith one or

oSBT SO, 1R S00bely Kbl o0 o
val degisiphdlaok08m détbimieatainut madeagshtoowhether thel dyntmit threshold
cells .t identify,t, cel | copt ai,nj. 25 the . l.onest .

v Srmscis' Hrowiest s ¢ BFanest vagShor o Mie vallel\igdv B determined a
V @letiSion Block DEB &kt kitBshold BypeSiStIEBhed: [ValRyalMaddte value," or

the selected cells to identify the cell containing the
m Bewestvedlug” @t blnck998t the eselestedr eedlp case ievaluptedf tooigentify the cell

val .contained.i.n the Lected cell s, I f. kt. 1S,
 SPRFRTRER® BbPERE VB, Tt BEe TPt Seleered tirklheld b is lowest
t Wakie] the Bpdtern Wil R@sluaté @hetLof the EeledvdieBR ty adeneify' the REM containing
the dynamc threshold type is either "Percent" or__ 30

" s lowisst yadue: Likewise iikihe thrpshodditypo s "Middlesvadnet’ oF nilighgst value,”
. il LS. .
D3R WS B TR RE BRIty SOPBIBEN o K8 ondhiPe midar

detke v hteatvatbectespeativdlly ofedm MErvdlinatcontainedpn thedelected cells.
percent or percentjle value is naot to be provided, as

the W Bapgstemunedspderisonddackit{g that the threshold type is not "Highest

value," or "Middle value,” then the dynamic threshold type is either "Percent" or
"Percentile." At decision block 907, it is determined whether a computed percent or
percentile value is to be provided as the threshold value. If it is determined at decision

block 907 that a computed percent or percentile value is not to be provided as the
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12 threshold value, at block 909 a threshold value is
received fromthe user. However, if it is determ ned

at decision block 907 that a conmputed percent or

p ' alue is to be provided, at block 9

tﬁ&égﬁbﬁl 6%| nt being considered is determ ned%x}é}g%omo‘ml
di scussed above, the thresholé2p0|nt i s dependent upon

the selected Far tyl e r .5exanmple,. df the e .
o BBl 5 R thsponnld ol e st ] owerer, i

FltG dét&imihétPariedisRniB6 D 0TAAS Intulal prent oMpditenile Value is to
"M dpoint," and "Mxi num At deci sion bl ock 913,

i be |psova@qde atrblsl A ehey éhreshq:éd phiné Petizdcansiseredois deggmined.  As

t sglfslgpgdr %Dé)&? tﬂé {mgsrllmofc)ﬁ%oqﬁ% de enfl(algtrh?o}l Iﬂ{e s%ﬂa% e(a I‘o¥r?1§t ét?lle For
B@mﬂatlf the useraseltcta EdrﬂﬁkS@l&oﬂ BeCslet Qédlé'ctsébeé £ SFHE.€1B) there

ordered by val ue. At 10 bl ock 917, the selected cells

adte thega thiasheld paintsddMimmyms"h Migpeipbnand Mpdmyan.”

appr ophj 189 L%IIBQ{% %32 "if ?{' ﬁ%:tgrr%’lb@ t\%heﬁ%g tﬁ%e( %ﬁ@ngal')ﬁ/jld it{q)e for the

the thres
| d‘ﬁ@sﬂ‘lbfdypdliites VB¢roent!"hHtthe shrésheld@pé 1qomtc:'eattce1hte' then thehthreshold
val ues of the gelected cells. In the exanple, e,

! B0E Ha  Bempatien rﬁnéeatér&?@wléemesselqcﬁ@ GAls e @54&%? Ragalue. A

| Blobk9 91 ,31,'}9 IE\?e&ﬁde L1l dr ﬁ%ﬁé@t&%&l@%ﬁf@&&%ﬂ%ﬁg vetxlﬁeé appropriate

SIm point Is
1fsyisd thneshald poiken tEof yxa:dmie,a@tl’re theeskald tpoing is/ EMumnam,"t the system

TR S0 B o P T RSB Bt

5%%@%&6 %Mee if there arE QALY cted Lells tthbsvaﬂﬁt @hfifdindhe second
deC|S|on bl ock 3 that the thresh 01 type is

" gadl widhbe 'thes20th Ipomlcmﬂtg Simdadyp| if theethresbbldspaanteis "Maximum," the

CHRLER R i eRy TR BraBRife vy % HE comtouteloyel®, drikgvise for
| threshbIi poiiNof "MigdI€® tiysER M MBY ideRliS tHE DAué Bethe SBth percentile.

val ue as the conputed threshold value. In the case
V\her e Hné/ewrl ifeid is detm@ms‘é lak decigion dldck HArthat the dhreshold type is

c ey d PR ulselefgdenl e ExilBugti kimbyl€ o srepy yue for
t the s'éﬁ:%e\zlahtéeh(ﬂ.ﬂ polif. Cl?bmémilﬁpﬂel ffrtes ﬁﬁbﬂlo‘kﬁb@iﬁt is "Mmlmum " the
Li kewise, if the threshold point is "Maxi mum'" the

syﬁe@mﬁdydqtmq thy 20ffe v#ig9cay she eoraruted dhrevioll valge. In the case

@éhtﬂh%alﬁ%glfﬁ thé Seledtbd gél Bgfg JEB Ctot%fl)sﬁlgﬁléjgalge of "25%"

ues have been conpute
owoukeldm 30=dIfathe ithreshioldH&8int tsh'éoﬂldpomt a o systtnamatyhdentlfy the 50%

t hreshol d val ues for. the shol oi nt .at_ bl
Avala? oftskd‘?ﬁogws%ufhrﬁ%w el urﬂakgwm ibithe f Eolé point is
ERSHSER rﬁé(}aig QHe 7 ag% Joﬁe(ﬁtedgt}nresﬁﬁd value.
yna may

P
dlscussed above, Id val u
aut onafiften Ithwdyxtmg ghr8ghald vablsp rhasee beam eoropitedjat block 905, 917,

cell. values . of th s lected cells or, in responsg tqg a

R O Fetaiied anBloch POLcfhey e 2palid 2 i HEGRR) xelugs for the
UEREshBRYY p&iia a0 Blcek\v2l Ue Ak b1gekaRB! subrsiltink 08D rfefi@nd18¥trol to the
value is a new | owest value for the range. If a

veaynaap¢ thresholdbavialuatjom ppitine §0Q (FIG. 8).

As discussed above, the dynamic threshold values may automatically change
in response to a change in cell values of the selected cells or in response to a change in
the range of selected cells. For example, a user may change a value in a cell such that
the new value is a new lowest value for the range. If a variable formatting applied to

those cells includes a threshold type of Lowest value, the corresponding threshold
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those cells includes a threshold type of Lowest val ue,

the corresponding threshold WO

2007/ 100518PCT/ US2007/ 004131 13 value will be

dy &ﬁ{ b% adjust to the new | owest val ue contl;e 007/004131
he range of cells. Additiqgnally, in response

adJ usting a dynam c threshol d §al ue, the eval uati on of

app ug‘ilalﬁclse &% ea%?gaﬁla} ac'd&ﬁ? ggltt \ggs? vfa 2%?11[631 he Jfange of

t Reds hadditivadllyeh refidateto adjlﬁuhgl@ldyhﬁmﬁl thresiold Ivllue the evaluation
response to receiving a change to a cell value in

s of thetselected gglds J@fupé@atpqi gnd e fpmlatw iBligdotorthe enge ﬁ@ceéls based
Iected cells, the routine
8%%?%“?%#% atm]rg “for the range of cells that

i ncI ud®efdrfing baskge. FIlBhs,tmrrss;i)hsbetooemirmgie%hnge to a cell value in a
corrpl etion at bl ock. 923, thereby dynam cal |y adj u%tl ntg
%1369‘51%8& of Reliss RpinFesRANsR 0 A ViRgthange trhibe number of selected

g:rgl Itﬁ@'rbafmﬁ'sbbel @%ﬁ?esfftsblbélésos 5 ki Hgﬁ d bf s d§ 9{a‘t \ficlude the

odi nents have been illustrated and crl be
wichingee @patr eonitiaé edntimees toacdnopletiarh an ek Oas, there’uydéynarmcally

th reln t.hout. de fro rit and. sco 0
¢ RSt Camic e atsie P s Pa oA D B GBI ippiayed results.
CLAI MSwhile illudtefivedasbiaiBetes hé)tfe B 111157sYx%fgd' 291@ deScrMadcht will be

an exclusive property or privilege is clained are
deppmeidted $hdt yhtiowsschanges can bé made themgin tvathonedapatiing from the spirit

st orage vi ng conputer executabl e conponents
fgpéﬁ‘&pggﬁﬂﬁlﬂ‘ée“g‘%am c threshol d val ues for variable
formatting a range of cells within a spreadsheet,
conpri si ng:



a variable format command conponent maintaining a
variable format for application to the range of cells,

the format applied to at | east one cell in the range

of, i ng dynam cal |y determ ned,; a
tﬂégﬁdgﬁfi&%pe conmponent identifying a threshoFgT/tU%Oé)mMBl
that utilizes a dynamc threshbl d val ue; a

dynam c threshol d val ue corr‘gﬁgﬁgg for determning a
val ue for use as the dynam shol d val ue; wherein

t he vafrheembodlflefisof MRinvERBnvial wiftsh 80 8kdusiedproperdy or privilege
plurality of cells, and wherein the plurality of cells

i s cdgimed peerlefinpdias tollewsange of cel I s; wher ei n
the variable format conmand conponent dynam cally

det er n"i.nes kh @0%2&%?@82 l{lcgrsg%é%é‘ %ecfilnﬁ %fé/iligﬁ ?éé’ﬁgﬁg executable

cell in the rang d upon 't

t yarep@rdtstfbedsamaningiydarier thfdsndld vahikesi éor varidble formatting a range
wherein the threshold type is a | owest value, a
hPlyeedls tvithin & spreadshectAoBinfisinge, a percent, a

per Cengi\}aﬁamg;fk??mgéj B&thidfd cog}p%ent?mg{ﬁﬂﬁninia variable format for

conput er-rea e storage nmedium o alm ereln
t hgplidytiamioctht nangs b lcellsy heufermat apptied i atdeasbyne cell in the range of

ev ating values contained in the plurality of cells
b%‘ggg’e. ﬂM@ﬁ@éFtQHmlnﬁaesholq type and based on a
conpar j gg8shefd @b@ _cl_%xﬁbéifcﬁt feR §1nESLthtd3nb1aty el tHa@ltiliz¥s #Hynamic

cells. e conput er “r eadabl e storage nedi um
ofhresheldmalye; wherei n the threshold type that utilizes a

dynam c t hreshol d lueg is the Lg t. val ue threshold

Cyper &amannis (hreghl? el GommRG IO S FIFEIEH & V0E G pi as the
dgyindlt ARestHol PALS WIRMES ithe/ P14 isCidraiRdfrédm VialiRs contained in a
plurali t%/ of cells. WD 2007/ 100518PCT/ US2007/004131

1plurality of eplls;Tand wheigin the plaesditioef] cslls isglidferentthan therange of cells;
claiml, wherein.the.threshold e fhat .utilizes .
cynam EneREEESReAgE fordhar it ¥Rebitl ay i bARE dlemines the
t y@tabledfdfimat for the at least one cell in the range of cells based upon the threshold
type and the determined threshold value; and
wherein the threshold type is a lowest value, a highest value, a middle value, a

percent, a percentile, or a function.

2. The computer-readable storage medium of claim 1, wherein the
dynamic threshold value is determined by evaluating values contained in the plurality
of cells based on the selected threshold type and based on a comparison of the values

contained in the plurality of cells.

3. The computer-readable storage medium of claim 1, wherein the
threshold type that utilizes a dynamic threshold value is the Lowest value threshold
type; and

wherein the dynamic threshold value is determined to be a lowest value

contained in the plurality of cells.



wherein the dynamc threshold value is determned to

be a highest value contained in the plurality of

cells. 5. The conput er-readabl e storage nmedi um

of | wherein the threshold type that utipbiZR800%004131
dyvylglrzn@dgHP freshol d val ue is the M ddl e val ue thr esho P
type; and wherein the dy Am c threshold val ue is

det er myned b e al 0 69 of Ne1ds herein th
o ural 1y of tsofpipfb Atk En? U ROMAAE of LAREL, wherein the
sthoeshghl typelithanudtizes adynaiic whrestrild valoe ig theddighesd vialyeethreshold
that utilizes a dynamc threshold value is the Percent

t hiPesHW d type; and wherein the dynanic threshold

val ue | 'pﬁﬂni h isV BbtdfniAEd WS & highest val
m ni num%\?%ﬁjgye{rﬁ t ekgr%?a@fi?‘)%l%e?lsce% s and a maxi ﬁ%rﬁs vae
vedniginedhint the pluralitg bf teflsof cel | s. 7. The

comput er - r eadabl e storage medi um of claim 1, wherein

the thpesho type that {lizes a dypam c.t hr.eshol .
varue Dot p it tdimbcttadible ofRec oA, §1ccthiER ] Wherein the
WiHRESBOI fyDe tieht RAlzEs 4 QbRahie! threY®1d &alue isleheeMiddIedafue threshold

be a val ue selected fromthe plurality of data cells
t b@e; ansl a percentile of the val ues contained in the

pl ural i of .data cells. 8, .The . .

conput 8’%%585% F&naé’i“éirtﬁﬁ’éh?%%d%?ﬁ bt H‘Eﬁeg?‘r‘he‘i,mv%ee gpiidle value
t BenthiReEmnae Pluralng of bdls. Util i zes a dynamic threshol d

value is the Function threshold type; and wher ei n

the dypnam c_threshold value is determ ned based on a .
conput 8t i onThS eomRuserrTaedabicy staragsn megdigmyof |Glaigsl, wherein the

v irsihsid {ygéntl'id? Gty é"dbrﬁéim‘efth%%l& value is the PelcefthfShbId type;
i npl'enent’ed on a conputer-readabl e storage nediumfor
desdr m ning a dynam c threshol d val ue, conpri sing:

wherein the dynamic threshold value is determined to be a delta value between
a minimum value in the plurality of cells and a maximum value in the plurality of

cells.

7. The computer-readable storage medium of claim 1, wherein the
threshold type that utilizes a dynamic threshold value is the Percentile value threshold
type; and

wherein the dynamic threshold value is determined to be a value selected from
the plurality of data cells that is a percentile of the values contained in the plurality of

data cells.

8. The computer-readable storage medium of claim 1, wherein the
threshold type that utilizes a dynamic threshold value is the Function threshold type;
and

wherein the dynamic threshold value is determined based on a computation of
a provided function that utilizes values from the plurality of cells.

9. A method implemented on a computer-readable storage medium for

determining a dynamic threshold value, comprising:
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variable format for application to a range of cells
within a spreadsheet, the format applied to at | east

ORPOSHITHodsig t e range of cells being dynam cal bygrus2007/004131
detersrg ned:{i identifying a thr?ghol d type that utilizes

a dynam c threshol d val ue; determ ning a val ue

for usﬁlaﬁg%i%l@gmﬁjﬁfgg%lg &Hﬁﬁ%?ga‘ﬁgﬁ@ﬂti%ﬁ;tov‘ﬁlﬁ'ﬁr‘?ggnof R8s within a

value I's rom val ue ontalned in
pbpreadsheet, die fmrhias applictl whet deast tdne ¢alluimlithe yange cofektlts being

i di f.f%[cygcpt than the range of cells; wher ei n
t AENAPAFAGALCTIIRGPat i s dynanical |y determined for the

at | ea?&en&ﬂ@nga?ihlr%shﬁlﬁgﬂ)ﬁe th@ & Rized a ﬁﬁr}dnﬁc RRSGIIdPRe; L he

t hreshol d t'ype an determ ned threshol d val ue; and
wher ei deteimaininigraeedied fortugpas the dynanigebteshaltl ivelueawherein the value

hi st .val ue m ddl e val ue, a.percent, . .
pbsrg‘gng]i"?e ’frqp? vgluP%?ﬂpttaruaeﬁfm a plurahgocgﬁpﬁ%, )?P& alhgrem the plurality of
Pte1rsak Hirderét tzlthSrange oflligh a dynam c threshol d val ue

is to be determ ned, the plurality of cells including

a r angwhereircie vgriable formag sadymamicad]ytdetsrminiedder the at least one cell
cont ai ned i.n e range pof .cells to identify a val.u .
o S 5 Pl Ene T BL FEnR e e Wbl gl vatue

thedi dentified value as the dynam c threshold val ue

for the threshold type; and usi ng the dynam c
t hr es h@thereimihg hreghold type is # boveest walnes) haghiest valie, @gnigdle value, a

Z?Qféﬁg%ﬁ%ﬁéﬁﬁe ro?g?ﬁncglﬁngel s, the format applied to

e Ccél €’ range of cells being

dynam dehlifyinteh eluralwdof cdiierfer whichea Ainumsit ithiyestadld aalukss to be
is different than the ran%le_of cells, 10. The
nestrmRingd, the plrality of gells chidinga mpgeaf ¢ellshr eshol d val ue

icf)n?git ﬁ%&gﬁ#ﬁgt ffl;xg {agﬁéggg@ﬁaiég} fi‘%f‘tﬂé‘f}&?gei Br Relfek Sdentify a value
matching a threshold type requirement;
selecting the identified value as the dynamic threshold value for the threshold
type; and
using the dynamic threshold value to determine a variable format to be applied
to the range of cells, the format applied to at least one cell in the range of cells being
dynamically determined,

wherein the plurality of cells is different than the range of cells.

10.  The method of claim9, wherein the dynamic threshold value is

determined in response to a change in a value contained in the range of cells.

11. The method of claim 9, wherein the dynamic threshold value is
determined in response to a change in a number of cells contained in the range of

cells.

12.  The method of claim 9, wherein the format applied to at least one cell
in the range of cells is based on values contained in the range of cells compared to the

value of the dynamic threshold value.



11. The nmethod of claim9, wherein the dynamc
threshold value is determ ned in response to a change
in a nunber of cells contained in the range of cells.

1 T hod of claim9, wherein the fornat '
t@%%or&‘f/é(g)g{s one cell in the range of cells is %«g@@gﬁgﬁmﬂsl
val ues contained in the rangel®f cells conpared to the

val ue t dynam c_.t hreshol d val ue .

2007/ 51%@%%8@2689?‘6%?3‘111‘1@1“%35“ on %gdy?ﬁ%“%é‘f%%‘d value,
of fo?ﬂn@ﬂtiﬂg% apyﬁ% & @pl‘%ﬁﬁi@jﬂopﬂﬁe "rih%e‘%y pary ¢ threshold

value, a formatting is applied to a plurality of the
range of cells. ] 14. A nmethod inplenmented on a _
conput ¥k - r eAdugthed dmplemgatedeeli armomputerveadablei sigrage medium for

r . cells within. a spreadsheet usi vard ab|
(APAGEE «cRbbeat Al BifpSPURRGSRAT ) ARURTGARAE e metro
Pdomipdsidgy of cells conprising three or nore cells, at

| east two cells of the plurality of cells confri si ng

a
range igentifgings pleaality ofwells pemprigeng irrpeorgnorg SEIls ahlegstiyyo cells

. ;  defini . _
s TR F S comprising 1°ichfe 29 QUL RabFRHE id g B cels
flavirgta numdricdbealae;f i r st t hreshol d point having a

threshol d type, a second threshold poin

pe, . | d t havii;ﬁw% } he )
t hr esHstiging parigble foumatifg hey ppplisd to; the Targe; ofi Figlsq Wherein the
fJ C ' fii f [ ond
pRbieCRingy MEARETS, Mt b SiolP Bbint HAENE ko B0 Asccond
stbresiald patrit daving elresthtesholdrtgpes affastnpdck gioyhe fitlefefining first color
graphi cal .representation of data; determning,a
cRyiRE Ty RSE RERTR Grapibe 2 8ecand PeckerpuNd [HeSeliigs A gegond color
t ; I N n [ u cegll i
iy of oSS A Ak, P ToltRi SR, PAGRECE roptical
appresendgoored datat ue based on the threshold type, the

ot RSP RBR B e i bl R GEBBL RS
t hr esh@lathafifg fe:numeric value of each cell in the range of cells and determining
a first value and a second value based on the threshold type, the first value
corresponding to the first threshold point and the second value corresponding to the
second threshold point;

applying the first background fill to a first cell in the range of cells
corresponding to the first value and applying the second background fill to a second
cell in the range of cells corresponding to the second value, the first background fill
and the second background fill having the format style defined by the variable format;
and

applying additional background fill to each cell having a value between the
first value and the second value so that the additional background fill varies in a linear
manner for each cell in the range of cells from the cell having the first value to the cell
having the second value, the additional background fill having the format style
defined by the variable format, the additional background fill being applied without
being selected by a user,

wherein the plurality of cells is different than the range of cells; and



applying the first background fill to a first cell in

the range of cells corresponding to the first val ue

and appl ying the second background fill to a second

c j range of cells corresponding to th 004131
vg%%é{)da{lﬁgi‘?l rst background fl#na and the secongC§ﬁJ§% 100413
background fill haV|ng the fol%mt styl e defined by the
variable fo [ [ .
background Ti %Qg%rg Old )&gﬁééll%weswglh% %H%ie}?s\}\é'élﬁle’am“le
the fi mne,\aqiemnaraqnetdeﬂtﬂaewﬁmmdme so that the

addi ti onal background fill varies in a |inear manner

for ea a e I1s fromthe cell )
havi ng ehe. s gretholf s lam b SBeeih, e dypatnis Surstalg valve is
Vaétb'l%nnécpﬁas@&i gh Vhlﬁ@%on@ﬁﬁ%ﬁﬁmﬂ%‘f bt cef@vi ng the

format style defined by the variable tormat, the

addi tional background fill being applied wthout being .
sel ect 8@ byThe unethod wifiedlaimnl i, hehereur el dynashic cdirdsholds value is

di.fferent t.hap the ran f [1s; and WO

bRt A0S b HROBr e d Be™ ™ uperei n the

threshold type is a | owest val ue, a highest value, a

m ddl e1v.al UBhe andtidd BN claim 14E MR Ithe vaﬁalﬂe ffuﬁﬁdu@muates the

15. The nmethod of claim 14, wherein the dy

t Ftlaehermiaived i thes range ctfnselle baeds e the dyaara@sthreshold value and
od
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further determ ned based on the threshol d type.

17. The8.met Thel nethodl ofichaihdl4, wherein thetd}aamar thadsheld value may be

format .eyal uat es.the val ues contain int aqge of .

c%‘FtP@a‘é‘é’lléf 3%63 2 ERFRRISF &0 # RhangR it e\f%.‘i‘%?é’ éfﬁﬁis ora change in the

t (166N hthidedns tlfér}‘angfe%ﬁde% a background fill

representative of the evaluation. 18. The

nmet hod of claim 14, wherein the dynam c threshol d

val ue nmay be automatically updated in a response to a

change in the range of cells or a change in the val ues

contained in the range of cells.




