FILTERING USER INTERFACE FOR A DATA SUMMARY TABLE RELA I'ED APPLICATIONS

This application is a continuation of U.S. Patent Application Serial No. 11/223,631, filed September 9,
2005 and entitled "Filtering User Interface for a Data Summary Table," now Patent 5 No. 8,095,866.
This application is also related to U.S. Patent Application Serial No. 11/222,660, filed September 9,
2005 and entitled "Automated Placement of Fields in a Data Summary Table," now Patent No.
7,480,675 and US| PeEiNGp psaRoMIERFNCELEQREODA TR G SRINGARE BABRLES and entitled
"User Interface for Creating a Spreadsheet Data Summary Table," now Patent No. 8,601,383, the
entireties of which are hereby incorporated by reference. 10 BACKGROUND Data summary tables
can beypsechioanapiqdagegounts of data. One example of a data summary table is PIVOTTABLE
dynamic views that can be generated using Microsoft Corporation's EXCEL slﬁg)zadsheet software. A
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fields. ﬁ@&?‘gﬁ&fb%@@%m&?@rﬁﬁl&Jeﬂﬁﬁm@@dmlﬁﬁﬁéﬁr&aﬂﬁﬂ%efrpéqgm@ﬁﬁﬁf al@b‘-!ﬂé*,et data
including lists, can be analyzed in a data summary table. 20Although a data summary table is
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user in creathr)l‘f a data summary table, While these wizards mae% be helpful in creating an initial data

summbl9 &80, 388, s SRIE LRSS USRI GERRY tHGARHL YIS SRce it is created. Other

programs allow users to drag and 25 drop desired fields directly onto the data summary table. While
these pag@R@UNMIe the user with greater flexibility when creating the display, such programs can

be less intuitive for a novic use. SUMMARY This Summary is proyided tg.introduce, a selectjon of
cancents in SRS A P LGS B AU A6 etele BELE A T
Summeanmnsangt iaténdied POVEENTIABIEY fdgharei orzssentiat features ofdherattal mesingu bjgicr osetter,
nor is it. intended to d as ap,aid in determinjng the scope of the claimed subject matter.
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summedisptaplenthsiumimagriaeptiataliyadifisigpliatd a dilietahgspammegpaog arntiaed o apfaiy fiittrgtofilems in
the fields of the data summary table, the filtering pape.including a field selector control, wherein the
P e T A e e e R G T A
table tregiehsefitterjafourtinadiglthble aktcandingpte paatheteespett antecumputeiasysteouhiaamt a
graphical yser interface for a data summary,table, a method includes; allowing selection of a field from
e R Rt e X e e g T
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summg\l%%lg)le.t%%% According to another aspect, a computer-readable medium has
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computer-ex@éu le instructions for performing steps including: allowing selection of a field from a
[darality of fiefdthqurgisendiatg filbewimyyo idessfalesion éielsh dsmodatdingrsbieeféidiéifityirgdvitiuitiodlgld;

o AN S RS B L G Y kiR e
example, some programs provide wizards that assist the user in creating a data summary table.
While these wizards may be helpful in creating an initial data summary table, the wizards cannot
easily be used to modify the display once it is created. Other programs allow users to drag and

25  drop desired fields directly onto the data summary table. While these programs provide the user
with greater flexibility when creating the display, such programs can be less intuitive for a novice

to use.

SUMMARY
This Summary is provided to introduce a selection of concepts in a simplified form that are
30  further described below in the Detailed Description. This Summary is not intended to identify key
features or essential features of the claimed subject matter, nor is it intended to be used as an aid in

determining the scope of the claimed subject matter.
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15Reference will now be made to the accompanying drawings, which are not necessarily drawn to
scale, and wherein: Figure 1 illustrates an example general purpose computing system; Figure 2

illustrates an example sheet of a spreadsheet program; Figure 3 illustrates an example data
summary table and task pane of the spreadsheet 20 program; Figure 4 illustrates the example task

pane of FiguracdoFdigad dhestsies anajhgihrednible inskrReseorigreRiRgllysieriesupthexa iR menu
for replacement of a field in a layout pane of a task pane; 25Figure 7 illustrates an example method for

placerREN G AR PRI BHHEL A RIBAN P IFIde And a HItRIH%SPHIR RHRELIRR Snple

data spspmafidadte aeehiaskiranriel opuie daittumirly assleditr thedamepane indiiging & fikigtrates
the example data summaré_ table and task pane of Figure 3 with multiple 30fields added to the table;

FigureS3 G GIRISTARER! tHEng5 F‘ef't?é@aS%'GFﬁgﬁéﬂm%l' AFRPIAYNSEE B MlAeselspR HadiPéhAbnged

ors thettalwiel dsigitiee Whidl yatnatas/ansIgy @FaBpiRdasy PN fitgyre 12 illustrates an example menu
for modifying a Iﬁe}gout of the task pane of Figure 11; Figgjre 13 illystrates tqﬁ e amEI,e task pane of

Figure 11 in A'GHFEIN FQyBANEICASRE Gta 1S AR R SYRE IR AR F‘?—ﬁé‘a‘? PieftAECaifefent

layoutdata summary table, a method includes: allowing selection of a field from a plurality of fields;
presenting filtering options for the field; associating selected filtering with the field; and thereafter,
applying the selected filtering to items in the field when the field is added to a data summary table.

10 According to another aspect, a computer-readable medium has computer-executable
instructions for performing steps including: allowing selection of a field from a plurality of fields;
presenting filtering options for the field; associating selected filtering with the field; and thereafter,

applying the selected filtering to items in the field when the field is added to a data summary table.

BRIEF DESCRIPTION OF THE DRAWINGS
15 Reference will now be made to the accompanying drawings, which are not necessarily
drawn to scale, and wherein:
Figure 1 illustrates an example general purpose computing system;
Figure 2 illustrates an example sheet of a spreadsheet program;
Figure 3 illustrates an example data summary table and task pane of the spreadsheet
20  program;
Figure 4 illustrates the example task pane of Figure 3;
Figure 5 illustrates another example task pane;
Figure 6 illustrates an example menu for replacement of a field in a layout pane of a task
pane;
25 Figure 7 illustrates an example method for placement of a field in a layout pane of the task
pane of Figure 4;
Figure 8 illustrates the example data summary table and task pane of Figure 3 with a field
added to the table;
Figure 9 illustrates the example data summary table and task pane of Figure 3 with multiple
30 fields added to the table;
Figure 10 illustrates the example data summary table and task pane of Figure 9 with a field
rearranged on the table;
Figure 11 illustrates another example task pane;

Figure 12 illustrates an example menu for modifying a layout of the task pane of Figure 11,



Figure 15 illustrates the example task pane of Figure 11 in a different layout; Figure 16 illustrates the
example task pane of Figure 11 in a different layout; 5Figure 17 illustrates an example method for
placement of a field in a layout pane of the task pane of Figure 4; Figure 18 illustrates another
example method for placement of a field in a layout pane of the task pane of Figure 4; Figure 19

illustrates angigarexampieramathiadienmiacerieiref o feddina lnyodifrase: afybe;10task pane of
Figure 4; Figure 20 illustrates an example filtering task [Q,ane; Figure 21 illustrates an example manual

filter area for AABIRSAIES YR ME SXADPJask BRna oGHowE 4h BaHPRISH-BYPHenu for the filtering

task pane of Figure 120 lnigritesdBdluetirsargihes ekaimme fiyiputdiresteniaaieetiltering task pane of
Figure 20; 15Figure 24 jllustrates an example diaI% box for the filterin& task pane of Figure 20; Figure

25 illustrates HBFRSOAULFHGHESHIE g TRk tBsthBaRG QUi ! DE SIS PR TIRT R AR B fly-out menu for the

filgering task paef Fituseabs MoadidiivstiateoppRiGiehexampiRclask Raag Utignre darluatiates
an examrgple%éool-ti for the task pane of Figure 27. 20 DETAILED DESCRIPTION Embodiments

will nof e 48RSt more fully hereinafter with reference to the accompanying drawings.

Embodimentsigiselassilingrgss aneespsxalaplantkatveLior peideeneansta eidiasnimidngitieiheoftiese

embodiments ar% rovided so that this disclosure will be thorough and complete. Like numbers refer to
like el&HERADSHRBUIINSLE: 25Embodiments described herein relate to data summary tables used to

analyze datamigureCOmfuteagEsifother exBeisiingthoavite Fligieracht an£Hampeadayoptipahsystem 100
ij)dllustr ed. Thetlégogréng)u er system 100 illustrated in Figure 1 can take a variety of forms such as, for
amﬁ?é, YLK ;5 Mputer, a laptop computer, and a hand-held computer. In addition, although

computer systejore 20 illustrates an example filtering task pane;
Figure 21 illustrates an example manual filter area for another filtering task pane;
Figure 22 illustrates an example fly-out menu for the filtering task pane of Figure 20;
Figure 23 illustrates another example fly-out menu for the filtering task pane of Figure 20;
15 Figure 24 illustrates an example dialog box for the filtering task pane of Figure 20;
Figure 25 illustrates another example filtering task pane;
Figure 26 illustrates an example fly-out menu for the filtering task pane of Figure 25;
Figure 27 illustrates another example task pane;

Figure 28 illustrates an example tool-tip for the task pane of Figure 27,

20 DETAILED DESCRIPTION

Embodiments will now be described more fully hereinafter with reference to the
accompanying drawings. Embodiments disclosed herein are examples and should not be construed
as limiting; rather, these embodiments are provided so that this disclosure will be thorough and
complete. Like numbers refer to like elements throughout.

25 Embodiments described herein relate to data summary tables used to analyze data on a
computer system.

Referring now to Figure 1, an example computer system 100 is illustrated. The computer
system 100 illustrated in Figure 1 can take a variety of forms such as, for example, a desktop
computer, a laptop computer, and a hand-held computer. In addition, although computer system

30 100 is illustrated, the systems and methods disclosed herein can be implemented in various
alternative computer systems as well.

The system 100 includes a processor unit 102, a system memory 104, and a system bus 106
that couples various system components including the system memory 104 to the processor unit

102. The system bus 106 can be any of several types of bus structures including a memory bus, a



30100 is illustrated, the systems and methods disclosed herein can be implemented in various
alternative computer systems as well. The system 100 includes a processor unit 102, a system
memory 104, and a system bus 106 that couples various system components including the system
memory 104 to the processor unit 102. The system bus 106 can be any of several types of bus

structiy@spinidbng ananenesyl s, @spgriaie st Hyaraig afloea! bupitstdeanyrek ayasetyrehivig
architectures. The system memory includes read only memory (ROM) 108 and random access
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computer system 100 further includes a hard disk drive 112 far reading from and writing to a hard disk,
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e BB o\ S P o AL L 2 Kb R o WL BB 05, et
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toolbar, meny, touch screen, microphone, tick, ame n, 25 satellite djsh, and.scanner.
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|c include ot I out (not,shown), such s speakers printe
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computer sysAem a server a router a ne tao[% bn % ﬁblCe or 0 her 3 TH&O{F]I’ V%Ofk nPde

and typically méi rxéeir]r)t/e(r)rcg 0 he SIEmEmET escrr eo%oemr%lllaet' fRe compu?gr sygtem

100. Téesivetveark eenfcarommpmclm ﬁewwmﬂaremdﬁﬁ(mmym&mndr@ welécareBxaatpleskofWWAN)

150. S ﬁh netw enw% e commor%gu[ ﬁesln offices enherﬁ)rlse -wide computer,networks,
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meand o B e e e Bl A AT 4053 B MR hRe o,
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speakers and printers.

The computer system 100 may operate in a networked environment using logical

connections to one or more remote computers, such as a remote computer 146. The remote

computer 146 may be a computer system, a server, a router, a network PC, a peer device or other

35 common network node, and typically includes many or all of the elements described above relative
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The embodiments described herein can be implemented as logical operations in a computing system.
The logical operations can be implemented (1) as a sequence of computer 15 implemented steps or
program modules running on a computer system and (2) as interconnected logic or hardware modules
running within the computing system. This implementation is a matter of choice dependent on the

perforpaaneedr i Rdmofahe PReati® 6AtBHHAE SNSRI udCadseinabsathenRaic ol APSrali9ARd
making up the embodiments described herein are referred tQ as operations, steps, or modules. It will

be recodHPeA B9 BRVVSHOIMAN) skafdin BHEMREIMA RS SDA SFBFAIRLAKE SHEPRCARETRJAIENGE Ry be

impleragiRtpe Ja-aedvayiapiidimewaigsiNmpecal phirrsentiaial logic, and any combination thereof
without deviating from the s;iﬂt and scape of the present invention as recited within the clajms

attached herdtBIeRHEEddR e NiRFYRFE NG M R Qe K BIPULRh SYRIE N QRIS RAR0GRieY Fathe

encodri Anisiorrd 4P ey GRINRURIVSA Alte fateragadieeiurp 2N/ May 3P he AN edtwikng
carrier-wave signal for transmission between cor_npi.glir:%ﬂevices. 25 Referring now to Fi%ure Egan
heet

exam&HIRIERERT 2615 iSXRBWHAT HYHRE kit PRI BIBGRmUsED & MRIBYoHRERCRPL M

softwasedpIegiag domnine i o4tidreosVeL iRE SYRIE MreaUGAS ROIBPUEEIS istee Laeraescripechalieve.
Program 200 includes a spreadsheet 205 with an exam&f‘{”ﬁéﬁd data 210. A user can creatf a data
o) f

summany tBICT FANoBEa! BEDE G SRTBRL, RrEPRREF TS RS AW (B SHitalARE 302
of pro@ngitfat@0Ls030IrsRavetwbiRed inteifanmait? produslesmaodunisiatisaiacsu rormay tabiee 3in(slata
summary table ’0320 is blank i Figuie 3). Data sugma%table 320 can be created from dftg{lfio%

iou g[?unllc&. 48%&%@9&&%&%% QL SRV RIGEAD 3NFHEMRI BRI S88 G5 clelitiYom
data frgupreieted hererdatahases casmdesonbenoivriaes bripnplds atdestaenbneimestsstaiAshingmary
table 320 can be crea‘tﬁiggm datg in aasb@eadsheet, such as data 210 shown in Figure 2. User

interfa%%ngaﬁné?aﬁ'r%'& BRI %Séy%ﬁﬂéﬁs k pane 450 that can be used to create and
modify data stenempdahted20deRriesampieitagkmane #aplencdudses aslidvgictie digddsibimmidata 210.
The user can. select and deselect fields from task pane.450 to cregte data summary tahle 320, as
et e R T L e A e
sownimipsk@aee 46k genen@jiynnchodeiea figinipgoe 450 apdtarlaystohpams @J4s TiastqoanectsD is
used tp create and modi ta summary. table 320, as described further.below. 10Field. pane 452
S S e i oS Ml e A
Figureo? athous). dependirhandSihis pesfodadnoecaemdrtnechss 483 ticfisioktifidorgapltany thyspace
provided by fiel ne 452. In some embagdiments, field pane 452 (and layqut pane 454 as well) can
i T R E g o SR N G e i
field "Ppedhititioeustepsa ohewdubes 400 wilsibemecbgnlizet bi/tortbefLbrtialdrgaiiibnin \bemt el thasdist

3is addegd to I%i/?out an%ﬁgﬂas desclgibed[ﬁelow the che,rﬁkbox associated with the.field is

e ckQBCTRHP B3 R, A0 ATER S0P P TR R i s TRRT e dTh LLLNNALS: KL SNSEIAh BR8eto
layoutdigital 4diic, andLanyocdmpbimatitsvtirecbofl @dthquitdaliiyt pigzivoestleapiep eesescbpspé tite pfdsenidata
summaré/t ble 320 tr}aé is.%ea}g d lIISin t‘?tSth% e 4?0. JFﬁ)r eXﬁmgIe,ia outreane 454 includes a row
zone 20 Egag?%%soﬁﬁ%ﬁ Z0Nhe 458, & Valid zone ﬂ% cahd & fitsr Yone Eé‘."\é@owozrosr'@' B dEIheS the
row labélsofopile esinliitigradateay e eragydtabie S 20r iolpom coonau s 6 adafiblesstbmge metiuabatd for

data summary table 320, Value zone 457 identifies the data that is summarized (e.d., regation,
vt DAY BRI Ao g R O TSl S R Ry RS Tt
aplied to all Referifigldsw & igtiver2 ameexdbp| € péogram (204. iasheldrcamnbenplaged plefileo@dzone
458 a ne gt mare. it sociated,with the field can be selected to create a filter to show,onl
those H e P A T A LB D TR A S e
field inctirgutemsy<ted) 100 desueibechabyaf thodicitns200rmiilkideparsp adsheetdtibedit anexanmpire of
the zopes of | pape 454 to creat ify d mmary.t E 320. In the example shown, the
user CE{%Q dgﬁ:%l,i%r:é],U%%C?bggeg%g‘lg%%%%i?%gs%@iﬁ%gng 2 lgto one of the zones of layout
pane 454 to &dd extelgleo téferdag sumtndrigtab|d, 3d0examfeuesamigidacs dibahprofigurdd®), the
rc ver Qve i r.-field inc i J ch.as " * i 66. As

't@ee user %er{éggl{/e{??ﬁwﬁgégeﬁ%{ﬂ%@%%iéﬂﬁ%%@l@g QW%%QE] é%égﬁ#aé@u@%%gﬁﬁ%&r&g |!:%1t%56 tﬁat the
user chlakidck Bigdrdrd)y thetaslevteary table 320 can be created from data from various sources. In one

example as shown in Figure 3, data summary table 320 can be created from data from one or more

databases, as described further below. In other embodiments, data summary table 320 can be

created from data in a spreadsheet, such as data 210 shown in Figure 2.



35field from the field pane 452 to one of the zones of the layout pane 454. Once the user selects the
field, the cross-hair cursor 472 returns to a normal cursor, and the "Store Sales" field 466 can be
dragged and dropped into the value zone 457, as shown. A field can similarly be removed from layout
pane 454 by selecting and dragging the field out of layout pane 454. In another example, the user can

check the chegishpx@saacsuedmiidpaparitniasdinielined dieixanpr 4ak paaddshebetdipByau pane

454. For example, if the user selects checkbox 460 associated with the "Profit” field shown in task

pane 486'6RIEIGNATMOHAX R SRR LRRIE 3Vallier 3Rl WskPAdt4R0ingkeena Hasafita

furtherriaeleVirapiogHan2 290 Tae hepradrssiteshty @Ralyeefidsiase thekselretesofielcdiasdd data
appropriate zone of layout pane 454. The user can similarly unselect a checked field to remove the

field frofEPRUERSRAE53 BaSPUREEBILNGE BRI16 user unselects checkbox 460, the "Profit” field 462 is

regnoved from layout pane 454. In an optional example, if a user clicks on a given field to select the

field without dra?ggfl)%g the field to one of the zones of drop zone 454, the user can be presented with a
menu te.g., ST &hat of menu 482 shown in Figure 6) that allows the user to select which zone to

TN A ke o
to. zon ayout pane is shown. At operation . the user selects a field lisied in fie
e AR G AT o B P SRR AR 05k (B0 AR A0 i Qa0 UGB he
user sglesiethtighRhepkhedassusidthatmatbereparticular field. If the user selected the checkbox,

trol i ed t ' 03, ) 20 t tically determi hich fl t
i A 2 N e A RN R AN e v B e
zr?neh@bleuosﬁa@aaes?@%howrif (ija ARjereindiive)is made)mmmsatiisrpﬁgadéwmms@emdﬂa% matssﬁeé:ted
the checkbox, control is passed to operation 5Q4. At operation 504, a determination js made regardin
B el v e TR e S R L
454. Iftine tseubpsndreppesiiied field beteesizedadthreanees Badayiuld patist 453,inointied isobasieskio

25 ti 07,. field | to tf; €. If a determinafion i de at tjon 504
UL VAR GG GaENa N ISG P REAISS 35 A oh L RRRNP e e Heoulh to
aperatiipidSOaptiesauyehidre afirlthas dafedssl ihaddd wothasepaatingbthasldesttioetdobelow, the
dragging/dropping the field int ong.of the layo ne 454. At operati 05, prpgram,200 present
tho LaBTRROY FTSTORIS D HE (IR o Cae oD L e SENY o RIS R s s o
operaithacke bbvaussdt iseddets tha e sir by amsandtsperation 507, the field is added to the zone.
o] the field h dtot fl t 454 trol i tion 509, and
orogram 200 CURES T Ga SRR IS 450 A00Er LA e Bas LIt RAraH TG Yain o
Figuretahlord2® shhield srecitedutiey" ReéfipafieldbborrdhexXaeipipaleyetizmn83addad tdasre rofntemones

I 454 th kb 0., checkbox 46Q; iat ith that field in field 452 i

kAR RGILERD RE A e 6 s LU e 25, e D e Rt
label dabeksiditedhwyitesinarieithtn Sigichpaneabts 32MholdelinSimdaely56/tefisesiehe lcakinot kabilsefon

d t of dat t 320 ) : theref the.checkb jated with
the el T 1O B 2 T Rra e A T e A e S e R
for indicaiatigrihetdi¢lois datt arapary tdtda@26urhitiary dablés820lcan fisthbaalestthn of fscfirigishate

added.and remaqved,from | t pane 454 of task e 450, esulti ta summary table 320 is
e RO R Gl b T e el g R T

[2&ne 45Aea458hawirnire Bigone SitRefcastogiabeB igutte t8e Vil Ehcdmrehessal exdiet to create a filter to show
only those items for all other fields in layout pane 454 that are associated with the item(s) selected
for the field in filter zone 458).
One or more of the fields from field pane 452 are added to one or more of the zones of
layout pane 454 to create and modify data summary table 320. In the example shown, the user can
30 click, drag, and drop a field from list 453 of field pane 452 to one of the zones of layout pane 454
to add a field to the data summary table 320.
For example, as shown in Figure 5, the user can hover over a particular field included in
field pane 452, such as the "Store Sales"” field 466. As the user hovers over the field, the user is
presented with a cross-hair cursor 472 that indicates that the user can click and drag the selected

35  field from the field pane 452 to one of the zones of the layout pane 454. Once the user selects the
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10 the "Profit" field to value zone 457 of layout pane 454, a sum of the data associated with the "Profit"
field is automatically added to data summary table 320. Referring to Figure 9, the user can add
additional fields (e.g., "Sales Average," "Customers," "Gender") to zones of layout pane 454, and data
summary table 320 is updated to include data related to the added fields. Referring to Figure 10, the

user cgal@lspemeye finldedrost ane zeNeIARRAORRARSEr 1intareut DRRe Hdsoffiaskisanad &, and
data summary table 320 is updated accordinglg. For example, the user can move the "Gender" field

from cHIAHRC AR HOBREA BHP BeVakis 2008 dara &%mOWR, hniietbeak simiarvibairgpeddiem
accordyyaivt isnreflest tyesbamasaddersgsinganeaispiroover igjdstpihiuagiven zone 455, 456, 457,

458 to change the order in which the fields are displayed in data summary table 320, For example, the

user can moJ8 BHEEAEAPPIRIANSHEGE BB S IGGRRGORN RSForidiedonE B Pad gy iarhelEBn der
figd iSf@I@\ﬁvah]?rﬁslztmta@c{j%@sr@maﬁ'l régldjirpaﬁéﬁsumﬁmw@mgeﬁ%he uﬁﬁﬁ@[éh@:dm@%l | Ei@s%e_& in
one example If the user clicks and releases a field such as "Product Categories" fie cated In
o SR QAR AT TERATTE [k ABD, AT S o 1k CPAPEIREAE Licr
to manigiueeibapragepesfitofikie feld withiesc?héayRidtheanel 4 pfogk £ 20P e prodehatiews the
user to char‘lge theqpoggiio of tt]%%adgf_evﬁgin a given zone (i.e., "Move Up," "Move Down," "Move to
Beginfthd 2 ¥ad R tPERE Y156 IR et SBRTIBHAE F¥e-Rnda¥ty RYY Cabeld ReN3ReSa)
ValueSi'fﬁiMﬂyajmgeﬂumcrqbak@liiéIaﬁmvmﬁ?o%mtfﬁi:ﬁegfdr}ramamr@l ng:gkénfr@?dﬁtﬂ@,uma@e 454
I.e., "Remove Field"). those opfions.that are available for a particular fie shown as active
o B B P R RS R ov DR e ot basauses
field 481 isdalr@aixob?(imw 2@ ABSI a #sﬁ%ﬂ%m’mrﬁ@@wﬁn ﬁlcawlthe éelmkmafgﬂdﬂrmtm@ amygdfgs a
manual u e checkhox 469. When chec 469 is selected, the resulting data summary tahle 320
o ot e e PHE AL . D S 3 oL b R A of
task panth4odT. rrenessypey s il Hgurse) salediswsane abemndaiscchedkbox s @prhdhemnditds. a field
to row zone of layout pape 454, data summary tabl iS not aut tically updated tg reflect
o ey s RELETATH TS GHiA D SR B 020, 2 LB A L B LS 175 ot
kecomezoastvfelaymee paobarigeihaisobaen/Aaperatichacoianb@luspdsskraan hielpdittetipdfidldupand
updates can be used to increase efficiency when working with layge amounts of data that requijre
Significn oA NGB D55, 4280 A RPN B2y SR VRAAE 58 T AT the
desiredstekiteated filtetheckboxbessslmttedaitinthieo mueatitar dietevisfahelishe sdidetelithenehyctadale, 320,
which occurs upon selection of.the manual update byiton 471, thereby enhancing efficiency.
gl R ek el g Tk b g e e R
procedaynut (@ahARbLy e pliceahtrastedtes fidgddts siexy im figderpaoe 862, ithd Fiklguseddee tf the
gﬁn-OLAP té/rp ésometitme re;err(nad lg s relational fields.) OLAP is a category of tools that provides
ays?ng)rP HEr&Bred ”J1ag%u HBHESE OLAP tools allow users to analyze different dimensions of

multidimensidhal dettamaféhdatentieédst aopeeatiangeaP ithat htles arsdri draks shotcsale it Hiee moeekibyf
levels EOr SXATRLE. 415 Sales fach1 O disldindludes supifilds o Saleere Al Salzand
"Store GO " SHERES K BE Atdesse clicking orthe drill LR At {?plusgmlnug W Sign) 556
to exptmreduasrches|tepexeth el mggditldsd Qtoppeddte ¢etdbatarcmegedhatooden efidayostvwithdsérclies
and mgasures. n the embodiment shown, each field listed in field pa
e serAh 1S lgrggﬁeboee t clagﬁﬁé%lél&ob?/ W85 Z6nes otfepa ot H?'ﬁ)eﬁe

452 includes a plyrality of
componenL{s. overing over or clicking the r)'%IA.'’Fcoornri,\r><o;alljrr'1spI ?Sggltci:h?ield,

5ch axpnatitrbdiichdiehd Bbline dddedytor¢hd Zaneludes selection areas 558 and 559 that 20 allow a

user to select and drag the.field. Each field also in s checkbox 560 that can used to
edromove (L aaEPAITATR AR b e e ol R B the
includéield|l imdic o @B ehatadiosat contsgdas ghasaedcollaparatibe S0b-Hieddssadbecistedagiteltdutetield.

In addjii h. field ingl r nare 2 . siltering options escribed
o el JLAEAS R B ) Y AR B g e R o AT BTN e
user tpanedidy thatlapeationhtalk, paogra6R0Bqresamtajhe, ther vadh gameselertbdomitbb4iertty aetsess a
lgyout.me , in Figure 12 oyt 724 rn a d 454. For
o PR BRSO N B CS iE DRI L A
positicrpedatioo e Taylaifipkanis ddiedtedbk peme 450 to form a single integrated pane, as shown in

Once the field has been added to the zone of layout pane 454, control is passed to operation

509, and program 200 updates the data summary table 320 accordingly, as described below.
Referring again to Figure 4, once a field such as the "Profit" field from the field pane 452 is

35 added to one of the zones of layout pane 454, the checkbox (e.g., checkbox 460) associated with
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30 Figure 4. If the user selects "Fields and Layout side by side" 574 in control 470, field pane 452 is
positioned along side layout pane 454 in task pane 450 to form a single integrated pane, as shown in
Figure 13. If the user selects "Fields only" 575 in control 470, field pane 452 is shown in isolation, as
shown in Figure 14. If the user selects "Layout only 2 by 2" 576 in control 470, layout pane 454 is

shownigtifelatiamieltipzenes2isehéSiedd indfeatatranardrisl@ig pad SHdaies@RrRasyablia 3agung 15. If
the user selects "Layout only 1 by 4" 577 in contro] 470, layout pane 454 is shown in isolation with

zones #1975 dha sont Adhe fgld dabe] astociated,udre s Uelgum fifieigane 482 Is bolface Staily.
shownyRenigumeld the figdtis it firlshpanget pararsrligkes snmtahabeiisial grde(oFPrYistedActefiog:PLAP

type data such as that shown in Figure 4, the meagures are shown 5 first, and the dimensions are

showrHRT&IEHAbetEaF B QRN Hh HE dREHISIES S HB T TifteARTo Mo RRIAS raG¥hHYin

expangdedrislrrathéih talrothsit fieths. sShowerinmellrpserbforngi tihgr eenfigiiatinasearpais@peatged.
Automated Placement of a Field in Layout Pane 10Referring again to Figure 4, if a user selects a field

by chetRIAN AN kB ERHa8EMF With the field, program 200 is programmed to automatically place
the selected gldidideneeaidhed zoiveePblamibrangdthpans desoihesk prieuso, theenrentiyg datds of a

155 oPUBI BASeASE0 Pl BRI REIEY o PR PeTE (0 15 BAFSEI Fe hre
typicarggpedatactipndile fantefopeaplseachinnveigere aneRéfefrindie Figlde of ainantininerisdype
i B R e AR IR 2 80 0 B e R Do
field to'prgivfisr 10ae® kit ke thdata shawaryable3aloRettitheteiseguselectseaielddn 20
e s B R L S SRR EoR B
controkil pagseshioayenalos2008 updetétediric isadstedelattuey ale @dduefitds for aggregation. If the
the fild 5 addRE 4 Midr oot e 268, GBS BBH MG, GIRIGS Ak R pEtefBe Kt
alsalyzlaﬁqt_ztiqjatte aMn@ftt_&lﬁqjdn@ nhe,vahdedemgtﬂﬁmw_ydalﬁimze_ifsaLcﬂit_fa&hhcdanﬁmﬁy.t irFyout _
ypo. SETR IR e AR e LR A Al TR A S ah P e DO R
For thisuremaoy 1tedS20f isLavteneaticad e datttesceoadiglg to seffectehebeidingentd hisingideda also
R T S T BB S s RS S e
455 radiepidiechivalote somenddytabiBed. Feldkypp®irthg dden\catuaove the "Gender" field above the
20  "Customer" field in row zone 455 so that the "Gender" field is shown prior to the "Customer™ field

in data summary table 320.

Referring now to Figure 6, in one example if the user clicks and releases a field such as

"Product Categories” field 481 located in layout pane 454 without dragging the field, the user is

presented with a menu 482 that allows the user to manipulate the placement of the field within
25 layout pane 454. For example, menu 482 allows the user to change the position of the field within

a given zone (i.e., "Move Up," "Move Down," "Move to Beginning," "Move to End"), move the

field between zones (i.e., "Move to Row Labels,” "Move to Values," "Move to Column Labels,"”

"Move to Report Filter"), and remove the field from layout pane 454 (i.e., "Remove Field"). Only

those options that are available for a particular field are shown as active choices in menu 482 (e.g.,
30 "Move to Row Labels" is shown as inactive in the example because field 481 is already in row zone

455).

Referring again to Figure 4, task pane 450 also includes a manual update checkbox 469.
When checkbox 469 is selected, the resulting data summary table 320 is not automatically updated
as fields are added, rearranged, and removed from layout pane 454 of task pane 450. For example,

35 if the user selects manual update checkbox 469 and then adds a field to row zone 455 of layout
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pane 454, data summary table 320 is not automatically updated to reflect the newly added field.
Instead, update occurs after the user selects a manual update button 471 that becomes active once a
change has been made and a manual update can be performed. Manual updates can be used to
increase efficiency when working with large amounts of data that require significant retrieval and
processing time to create the data summary table 320. In this manner, the desired fields and
filtering can be selected prior to creation or revision of the data summary table 320, which occurs
upon selection of the manual update button 471, thereby enhancing efficiency.

Referring to Figure 11, the fields shown in field pane 452 represent data fields of the
"online analysis processing” (OLAP) type. (In contrast, the fields shown in field pane 452 in
Figure 5 are of non-OLAP type, sometime referred to as relational fields.) OLAP is a category of
tools that provides analysis of data stored in a database. OLAP tools allow users to analyze
different dimensions of multidimensional data. OLAP data fields are arranged in a hierarchical
structure with a plurality of levels. For example, the "Sales Fact 1991" field includes sub-fields
"Store Sales,” "Unit Sales," and "Store Cost." Sub-fields can be accessed by clicking on the drill
indicator (plus/minus +/- sign) 556 to expand and collapse the sub-fields. OLAP data can be
arranged into dimensions with hierarchies and measures.

In the embodiment shown, each field listed in field pane 452 includes a plurality of
components. A field can be highlighted by hovering over or clicking the field. For example, each
field, such as the "Product” field shown in Figure 11 includes selection areas 558 and 559 that
allow a user to select and drag the field. Each field also includes checkbox 560 that can be used to
add/remove the field from data summary table 320. In addition, each field of OLAP data type can
include drill indicator 556 that is used to expand and collapse the sub-fields associated with the
field. In addition, each field includes a drop down area 562 used to access filtering options, as
described further below.

Referring again to Figure 4, task pane 450 also includes a control 470 that allows the user to
modify the layout of task pane 450. For example, the user can select control 470 to access a layout
menu 572, as shown in Figure 12. Layout menu 572 is used to arrange panes 452 and 454. For
example, if the user selects "Fields and Layout stacked™ 573 in control 470, field pane 452 is
positioned above layout pane 454 in task pane 450 to form a single integrated pane, as shown in
Figure 4. If the user selects "Fields and Layout side by side™ 574 in control 470, field pane 452 is
positioned along side layout pane 454 in task pane 450 to form a single integrated pane, as shown
in Figure 13. If the user selects "Fields only” 575 in control 470, field pane 452 is shown in
isolation, as shown in Figure 14. If the user selects "Layout only 2 by 2" 576 in control 470, layout

pane 454 is shown in isolation with zones 455, 456, 457, 458 arranged in a 2 x 2 square, as shown
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in Figure 15. If the user selects "Layout only 1 by 4" 577 in control 470, layout pane 454 is shown
in isolation with zones 455, 456, 457, 458 arranged in a 1 x 4 square, as shown in Figure 16.

In the example shown in Figure 5, the fields in field pane 452 are listed in alphabetical
order. For lists including OLAP type data such as that shown in Figure 4, the measures are shown
first, and the dimensions are shown in alphabetical order thereafter. In the examples shown, the
dimension folders are shown in expanded form, with all other fields shown in collapsed form.

Other configurations can also be used.

Il. Automated Placement of a Field in Layout Pane

Referring again to Figure 4, if a user selects a field by checking the checkbox associated
with the field, program 200 is programmed to automatically place the selected field in one of the
zones of layout pane 454, as described below.

Generally, fields of a numeric type are added to value zone 457, and fields of a non-numeric
type are added to row zone 455 of layout pane 454. For example, fields of a numeric type (e.g.,
monetary sales figures) are typically aggregated and are therefore placed in value zone 457, while
fields of a non-numeric type (e.g., product names) are typically used as row labels and are therefore
automatically placed in row zone 455.

Referring now to Figure 17, an example method 600 for automatically adding a selected
field to one of the zones of layout pane 454 is shown. At operation 601, the user selects a field in
field pane 452 using, for example, the checkbox associated with the field. Next, at operation 602, a
determination is made regarding whether the field is of a numeric type. If the field is of numeric
type, control is passed to operation 603, and the field is added to the value zone 457 for
aggregation. If the field is determined to not be of numeric type at operation 602, control is passed
to operation 604, and the field is added to the row zone 455.

In some embodiments, a field of numeric type can be further analyzed prior to adding the
field to the value zone 457 to determine if a different placement in layout pane 454 is more
appropriate. For example, a field including a plurality of zip code values is of numeric type, but it
is typically desirable to place such a field in row zone 455, rather than in value zone 457. For this
reason, fields of numeric type are further analyzed in some embodiments using data semantics to
identify desired placement in layout pane 454.

In one embodiment, a lookup table, such as example Table 1 below, is used to identify
fields of numeric type that are added to row zone 455 rather than value zone 457.
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In Table 1, the column "FieldTypeString" includes text strings that are compared to the caption for the
selected field, as described further below. In the example shown, the caption for the selected 5 field is
compared against each string in the FieldTypeString column of Table 1 to identify any case-insensitive
matches. If a match is made between a text string in the FieldTypeString column and the caption

for thetsglected field, numeric items in the field are further analyzed using the values in the "MinValue"
and "MaxValue" columns of Table 1. The value in the MinVValue column specifies the 10 minimum

value of any of the H@HIWQ@E'Han FlpIdTvnp‘aMHhVi@]Hg The val IMMWL’@HX\/HhJe column
specifies the max{méif value of any of the itemg of the given FieldTypeString type. If no MinValue is
defined in Table 1 fofeArparticular FleIdTypeStrlrg type, a determination is made regarding whether the
numeric items are ifBY&PE below the MaxValue| ¥ no MaxValue is défined for a particular
FieldTypeString typ@!ld determination is made redarding whether theé*numeric items [I5 are integers
above the MinValuémgmbither a MinValue nor a|MaxValue is defingdfor a particular FieldTypeString
type, a determinatiowéskiiade regarding whether the numeric items| &2 integers. For example, if a
selected field includdsythe caption "Month," Tablell is parsed and a @htch is identified with
FieldTypeString valué™'month." Next, the numerjc values associated with the field are parsed to
determine if the nufmarridedlues fall within the minimum and maximym values 20 "1" and "12"
(representing JanuasycihtceglriBDanentkee’). In one embodiment, all numeric items for the field are
tested. In other embgagiments, such as when there are a significantly large number ofinumeric items,
only a sample of thephuneetignbef1s is tested against the minimum gnd maximum values in Table 1. If
all of the values falkwgtbrm the minimum and maximum values, thenithe field is added|to the row zone
455, rather than the value zone 457, as described further below. The text strings and minimum and
maximum values sho nin Table 1 are examples only, and differ tstrln s and values can_be used.
For el e R L R TRRS g e A e B Bl
geogrm@:]m?@lmm W@U&E%ﬁbe@ﬁ%ﬂ%@%ﬂleddﬁ@ eRADPR: @h?\‘vhﬁ?rm@tjgstrl]@arl@hffﬁé @gfa@dlng
on ge phic location). In other embodi ifferent types of s tic che can be used.
o1 ool COBRAAHaR B GRS BITHCIP HR e LHRE S MR P 1 &l AR b ADOFAEE of
checkingetimtiaetpalistadsies for the numeric items. For example, if a caption for a field matches the text
string "zip" (i. des), the number of di ts for th ms in the fleld n be examined to
o6 1 the oA ARG FRARER R SPGB LB HE QLS LIS S, AR AT of
ten (e e "SHIEkEd1BiRRY, incindes teerdddigithl fielRejferrhginawainlyigdreudBgathexaayye inethed 610
is sho utgmatic Ia ent a sele leld i an thod 610 is simjilar to
methor R AE AR A B VR DB, munle (PR dnE MR ARAR DO SEEBEEAG 611,
the usmnsmhemhs@meldfimf}ew tharies dlsiagifon a@lmglpeﬁmw@pkbwhamatemwmmwd
Next, at eratlonn612 a 15 determl ation is m%‘d% ardln}g‘;| hether held isof n merlc &y\ﬁ)e If
the f.ch? ”6? RBFERLS &’?c”ﬂ%@‘%%\’ HisPaLe b%?éﬁB ¢ ‘i@,“é‘?ﬁ‘d %%l ®%o 150 %one
455. Mil\fakieatedafinatian ataomuaﬁon Hpariscthat memﬂzmm@ rtypeeracdwanmmtml is pasized to
operation 615. At o on 615 t tlon for the field is 16, the.caption
o contSapEAINg R R AP A el ey M e ! SRRt HREER
betweégr thpacaqtlan lﬁetﬂiﬁﬁwﬁtsﬁnmg@ rmdetadana]trmpasanade&le@amngmmstlpaaﬁem tmepenaemm 619,
d the field is added t eration tween tion a text
FPing B G PG el R S B A Wi B R R S T e
the fiekiedd ypoSethgatyde ad deteratmatlﬁﬂléis thedeahmomghmntlmeme namlsrmr&emmnaratégershe
minimum anq:mammu vzi'glues o Tg?leﬁdllnglsuo Eﬁgca tpon "Month," Table 1 is parsed and a match

or example, 1T a Sélecte
is identified with FieldTypeString value "month." Next, the numeric values associated with the

field are parsed to determine if the numeric values fall within the minimum and maximum values
20  "1"and "12" (representing January through December). In one embodiment, all numeric items for
the field are tested. In other embodiments, such as when there are a significantly large number of
numeric items, only a sample of the numeric items is tested against the minimum and maximum
values in Table 1. If all of the values fall within the minimum and maximum values, then the field

is added to the row zone 455, rather than the value zone 457, as described further below.
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25 the text string. If the numeric items fall outside the minimum and maximum values as described
above, control is passed to operation 619, and the field is added to value zone 457. If the numeric

items fall within the minimum and maximum values at operation 618, control is passed to operation
613, and the field is added to row zone 455. In this manner, specific fields of numeric type can

automaticallythe identfiaehaaddoraRamim Jadhesam aanaked srRiarithaacieel Getaskarpe 8aRe 457.

If a field is automatically placed by program 200 in a particular zone of layout pane 454 and the user

wants 3hg HEIBr R iRl dTaeciN A UsReaR e ASRE, Y GXamelh Uie i taldngr A tHR RLTHB/ (R HBY e d
zone. valueércafhe oI pEsdiiRidshansafiaipsbich statsoin tarisiantRr edetentiiak and glaged in

column zone 456, rather than row. zone 455 or value zone 457. For example, method 630 shown in

35FigHPR® USRI AT 30 BHIS"dECRFIISHATA 0By ECHERRAING BiRIdons'8 12H1ES . RIRRPSUBENG:

R e L
Operatlon VAto erat|0r] a etermlnat on is ma _a.St whether e Ssa ate_ 1elq. n the
e BT Gt D RN R AP IE BIPGH P SRECHNG W AR YA e MGt

examéftar l&iamm%pﬂ;ml gépt‘il?jﬂ ﬁ@:clctl(ijﬁélud%atﬁh@fst%ré 'E@%tef;riﬁgd'?ﬁpz@i@hfﬂlp/\dﬁvébp I'[Eet%ﬁﬁtbﬁglgf'date"
in Ta 1, then the field.is.identjfied as ate field. If the field is ate field, control is passed to
operatisl 39" e P HIRSHS SIS T el o Re AT 1 568 Hale Lois ARENKesR AiRIBLE

passedftéiaperationeaR andl tueditie igigigsieshtoarmadanenddioen (el alBTEINOZIMhadimentss Meta
ta associated with a particular field can be used to identify attributes about the field. For example,
ta §4%4¥an be used to identify if a field is a 10numeric and/or a date field. In some

embodimentRéheriniawingo Wiemrres)sacwdnen aniahatical ioshding fofieldddenidypgePeitbtiata to
o acSH e A IRUCH IR ol o S S oIS R GRS FPRIEvet ime
3.for hikgafiiwsovitomevitipiéeaelsutive nighBstteveltigidrigidis play atdnisbesdhictssa sy fadle and
the user can drill to seF lower level fields B.OLAP measeures/ P _KP] expressions 1r if at Jeast one
Mt A o R e S R AR e o e
2 5addifegtherseionnid mersteaioingduceher Datfidiels (Ferinteriexppop!, the FeltiesOffiedd-inuRigtice 10)
displagUlF L R 2o BB R T o R ROMGE 1 Y ddiicizone
If the determination at operation 612 is that the field is of a numeric type, control is passed
to operation 615. At operation 615, the caption for the field is parsed, and, at operation 616, the
caption is compared to a lookup table of text strings such as that shown in Table 1 above. If a
20  match between the caption and a text string is not made in operation 616, control is passed to
operation 619, and the field is added to value zone 457. If a match in operation 616 between the
caption and a text string in Table 1 is made, control is passed to operation 617.
At operation 617, numeric items of the field are parsed, and, at operation 618, the values of
the numeric items are compared to the minimum and maximum values in Table 1 associated with
25  the text string. If the numeric items fall outside the minimum and maximum values as described
above, control is passed to operation 619, and the field is added to value zone 457. If the numeric
items fall within the minimum and maximum values at operation 618, control is passed to operation
613, and the field is added to row zone 455.
In this manner, specific fields of numeric type can automatically be identified and placed in
30 the row zone 455, rather than the default value zone 457. If a field is automatically placed by
program 200 in a particular zone of layout pane 454 and the user wants the field to be placed in a
different zone, the user can select and drag the field to the desired zone.
In some embodiments, fields associated with date information are identified and placed in
column zone 456, rather than row zone 455 or value zone 457. For example, method 630 shown in

35  Figure 19 is similar to method 610 described above, including operations 61-619. However, at
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253.when added, the Data field is nested on the inside of all other fields in the column zone 4.the Data

field resides in either the row or column zones In some embodiments, the following additional
rules are used when automatically adding a field identifying non-OLAP data, or relational field, to
layout pane 454 and data summary table 30320: A. for non-numeric fields, the field is added to the

row zaiieraiftm B2kl is thesieaai thenosipvatah elbenifigidaintaaiaaniansalued cimrnmerassiglds,

the field is added to the value zone 1.if at least one field is alread%/ in the value zone, this field will be

added PoOPREABNELAL - A ORI FHRAL & ASIRIBUTRERN IS AeRfiR G3AR Yigthendng tisldvamdagfield
introdygegéhexaaindiskbitnthenlayguepanationdshadaats field iseRtasemd theveaiimRezeaiby default

3. when added, the Data field is nested on the inside_of all other fields in the column zone 54.the Data

field rdBRiEEHh it aBAEW e SRRHAT EHSRGHIRM RFHYeR BE iRt "Driteanthes ALairieg wilidgera,
ome OnERPEEriltETateNiReraplelieditertemsiton & nashaied tisld dardmilthelnfiesmiakipR thakis fghided
in the data summary table 320, For example, the user 10can use drop down area 562 fqr a particular
el 1T o A4 RIS T s O (B EB R 01T e IR P to
Figuredafs fanuoleridiasipgstaskoamneation s1shavathintriItapeaddigenevallyriadssles a field selector
drop down contrql 705, a manugl filter area 7OJ, and a fjltegn\%_control area 709.
In alternative embodiments, Meta data associated with a particular field can be used to
identify attributes about the field. For example, Meta data can be used to identify if a field is a
10  numeric and/or a date field.
In some embodiments, the following rules are used when automatically adding a field
identifying OLAP data to layout pane 454 and data summary table 320:

A. OLAP hierarchies/OLAP named sets

1. the hierarchy is added to the row zone
15 2. the hierarchy is nested on the inside of all other fields in the row zone
3. for hierarchies with multiple levels, the highest level field is displayed in the

data summary table and the user can drill to see lower level fields
B. OLAP measures/OLAP KPI expressions

1. if at least one measure is already added, the measure is added to the same
20 zone as the already added measures
2. adding the second measure introduces a Data field (see, for example, "X

Values" field in Figure 10) in the layout pane, and the Data field is placed in
the column zone by default - the Data field is displayed in the layout zone

when there are two or more fields in the value zone

25 3. when added, the Data field is nested on the inside of all other fields in the
column zone
4. the Data field resides in either the row or column zones

In some embodiments, the following additional rules are used when automatically adding a
field identifying non-OLAP data, or relational field, to layout pane 454 and data summary table

30 320:
A for non-numeric fields, the field is added to the row zone - the field is nested on the

inside of all other fields in the row zone

B. for numeric fields, the field is added to the value zone
1. if at least one field is already in the value zone, this field will be added to the
35 same zone as the already added field
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15Selector drop down control 705 can be used to select different fields for filtering. For OLAP data, the
fields in selector drop down control 705 can be displayed in a hierarchical arrangement, and drop
down control 705 can be used to select different levels of OLAP data for filtering. In the example
shown, the field selected is the "Country" field. Manual filter area 707 lists all of the items associated

with the field showngn selegigingrme Zfcmun eaRt OhKRS2dnbeskbaXES @ie PAEPAELEMH Withigaah item
listed in manual filter area 707 to allow the user to manually select which items are included in the

filter. Referring to Figure 2P2R6r B0 AR P2 Tield-ieasediil e £olwnazPns RYideiay!bn the drill

indicator plus/minus3(+/-) sighetP ®xeanthamheolRREesthgstiensn ansaaidebVih eaeh fielddiriefidn
manual filter area 707. For example, the "Drink" and "Food" items are shown in expanded form.

Checkbox 713 is selected f‘é)rlu #H¥'®Food" item, which results in the selection of each sub-item of

"Fpod” as well. For the "Drink'Dteaig0 iesidesiiariticerabovtr erages;deeselected, and checkbox
712 associated with the "Drink" item is provided with a mix indicator to show that only a portion of

sub-items of the "Drink" item are selected. A "select all" checkbox 711 can be selected to
selectidpselerigyriy Tigk Rdrrll levels shown in filter area 707. 30Referring again to Figure 20, when
the user uses Sflector dro.P[ down control 705 to seleclk_@ different field, .méfxnual filter area 707 ii
updated accdt8IRGRIIPHANHE FAMHEEALL RSN Wiarerhb s §Xh oG ARR! EAdR P To b AR USRS 705.
If tlhe ff&ﬂéﬁl}tcsﬁlﬂﬂtﬁﬁbfiﬁfdr':ﬂdfmﬂﬂ mapm?fﬁlemeuth@ aanmgjhhema;rylrﬁbeesmbqﬁgi@aampl%l,emiedsﬁeld in
selector drop down, control 7 anual filter area 707 remains,unc ed because all levels of items
L A e A R Ao S0P 707 AP HLUSIE T FTE A 7oK B AR thadhies
controlsfthetiagesakitmelzdor application to the selected field shown in selector drop down control 705.
Controls 710 allow the user to change_the order in which filtered ite re listed. For example, the
et R R R R (e
from Zgerersligniinoludks isfitse ddlrdiprairisie dudditicomtsioribgaoptinng, filishaaea fro7exampléileairing by
a particul r%]ield. The user can select control 720 to remove all filtering for the field in drop down
selectSP% EGh{Bls 725 and 730 allow the user to select particular filters to apply to the field in drop
dewn selectogelb&ioFaraxaimpte cdritrel UEES setedts asatnal ¢elbctthiiffisentSiplesdotefiliwring flgaout
menu 740, shown in Figure 22. Menu 740 listg a plurality pf_filters that can be applied to.the 10
oot R e o TG IR ACRERL, SR RS SEMNl o Aot IS e s LS HEhs
Thesedfiitengemetidenavittoputi ivaitabatrol BeginanNbehsed ae sedot Biffren/iknel$Eafde WA datées Not

End With,"."Contajns,” and "Does Not Contain. " The.user ¢an select.a filter from menu 740 to apply
that e R ARl S B Rl e ey o et 1930 to accose fy.out e 745,
shown in Figivier@l KiesraredSy 0cliste alfilbéthdhtanesiasbec mpqliedthl thécfietdush detd in Sdlesefites

include, without limitation,.'Equals,” "Does Not Equal." "Greater Than," "Greater norE [ To,"
s Go Rl bkt Res 30 s E vy R et TR I b e 24
when tilwshe sekdts radiltat] freateone it bhigeftys avdd nedld etk trefilter IR¢feedagtedrigthe2dialog box
such as,djalog hox 76Q to build the desired filter. In.dialog,, 20 box.760, a field selectio X.772 is
s iRt et oo TN X T TR
box 7 &&pamtexpbpolédpst vifid ifeentiltessakeeted ftto reatlly-tiatdr JiGted4. Taauaddiltanasedetda difmrent
field by selecting the drop down- menu. in field selection box 77 for example ess other fields
Corro DEATIRTE At DA SN Aa b SR B B4 rit CHRTRG: AEsios et ek
P&nu thefitterosk @etiomihaoh 722 liwhinctne2B Ipctivit e eadisiniy- témallofi tEsdVadatdd fdrahthel aBrityide. A
criteria,box 776 allows the.user,to,place the value for filterjing therein, For mple, if the user selects
WAt o Tt of e cpl el et BT S Bbl t e
745, did)ogloxren 3sppoeskedtedto shenxserdiCheuseisbaw ehaerotily wahoetiGOHGUbiteiteriafbibe 776

to set .f'ger.t filter all Store Sales that,ar erﬂ'ﬁn , Referri Figure 25,
controlljgﬁfé 5%93“7%% %%éﬁ%eec{mgdi??j%&(tj%‘éerc%d]gég@%on Cea%?%%egé:“g ﬁ§ ts%%gvl;/ér(iq#lj %%Yééfg}/%?%ﬁeﬁéwn
controh7glblevelsshamiple, fidisk paa&F0O0 includes a field of the date type and therefore includes control
5 that allo filter a h] Il f (ﬁj r y. . r

B montrol S NEAREHRG SRE 06, SO X L A IRl B S
pluralitlifééréhe féeld atresnudl efidiiep lisent 3CY fieldpobttata@brgdegly to list the items associated with the

field shown in selector drop down control 705. If the newly selected field is from another level of

the same hierarchy as the originally selected field in selector drop down control 705, manual filter

area 707 remains unchanged because all levels of items are shown in manual filter area 707 for
35 OLAP data.
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In some embodiments, the user is presented with only those controls that are applicable to a selected
field. For example, if the user selects a field of non-date and non-numeric type, control 725 is active to
provide fly-out menu 740 with filters applicable to such a field. If the user selects a date field, control
725 is active to provide fly-out menu 760 with filters applicable to date fields. If 5 the user selects a

field of numerifidpierdaifrbiPgeaOrsooli¢8Qie antreckhpenyigRillroularB 7o wiphiieis appisable
to numeric data fields. _In some embodiments, filters can be associated with a given field before the

field isSSGEH ISR SURSIRSHT IR 4 $RRNAOR CRIMIR)Sa Bl WhEs HRe"JQARANSE ABf i

addeddishendatechUimenedy tredAsia. tismerample, the asepuar sfldaterddat soagcRSEEs aMve
summarized 10 on data summary table 320 can be reduced, thereb increasing efficiency. If a filter is

appliet o THHREE RIS igtechdy AleGaetci Psa M Man A5 88P0Zaath sGARHRly thp s 4p8ddo
updatesloviyeewdfisnaIiEeting spaYnONchEs fitaredhHRIRS sortinfy ¢ ignatiegi@igeiggarding the

application of the selected filters to the data is found in U.S. Patent Application Serial No. 11/157,634,
Attorney DockBE NEEr e $e16€b8el /420 i scoromacll Hbesingdaethe frldanaripl qipyey selector

"Dynamjsally dritierineaagiegstedisraiic Basad snéalasdueruliingsitemdpRe e tRdatelf igvipss!y

Applied Filters," the_entirety of which is hereby incorporated by reference. A checkbox indicator

d
752 (SERNAGEIRCE) Rpfilfet iy HARE 70§ YRRIcLPak 4eBHE b 4y Ttd?eI tsRERMCH M b Hiveput

Referringhnomdo dnewreid frigire 2filtendaapabasto 2 givemielt Midd thar arhe Hpphicheyvhe
zitagcent to the field in field éane 452 of task pane 450 to indicate that a filter is applied to the field. In
|

e SlsB@Hekts, BnGiitarsiHaieddn BE o 48536 dhasewHiFEaHIRtiRET dYPeat NrPRBIsG: Palds4

and infgiag, surpsearsiitaklans?@e, with@ddiieatidnenBagiRONMLnY davise hayeregiye (e, Pagtiqyar
field with filter icon 810, a tool-tip 830 is provided, as shown in Fi%u_re 28. Tool-tip 830 lists the filtered

fields WBRe oPPFeNBFaENGRY, mantia e daiiersniel SRAWGHN e fiRerdsefdaikiteiesh HilBests
the filteigd fiRlds mthe iy shaVvRlteationnyitkeme ity Be diditer iarplies, iy {ilarsanitelengentadels, a

portion of the label can be truncated as required to fit within the tool-tip. Far each filter, tool-tip 830

shows/tHaARERUEY i MERRS A oWt thEI0WiE 43 i MERYr Aechised M6 thahe3n bearPUsH
A804. fhoekiiie FBNdITAtes Hialra reubEeKRRbEN IFAREGENC theudRyodusidyanee Hirld, rew kg the

text 30 "ab." Additional filtering Is also shown in tool-tip 830. In this manner, the user can identi

which filt¥hs af@"s#ipiid338:4h MBT&HHS?@TzEBIé"éﬂeﬁsérT&‘%ﬁ’hEﬂ%e?Rif'y"tlﬁ%t‘U?&Br"iﬁ'\%'i'é'fg}{the

filters g@vagaplied by examining tool-tip 830. In the example shown, the user can use drop down
area 562 (see Figure 11) for a particular field listed in tfiSk pane 450 to access fiItTring task pane 700.

If the user acBSg‘%ré'é‘WQWa@e%ﬁ%%ﬁd’W%‘Qeéﬂﬁ%ﬁ%ﬁﬂ%\BI@I?ﬁf‘iﬂb%‘@fﬁﬁ?hﬁé Y-SHEWA 9 lector
drop dgwngeenirpteéohdd therigldidngy rYUety galegteoxTemta Buimmeelitahtel Jatdr The digkigcan

select another field using selector drop down control 705. In other embodiments, filtering task pane
T o5 L8008 HEKLSBeha0, A i e QAR A S 5) T8 SElrr el T ErACI-ChB i
data sgownaontedll e G dngeefiigusel &tionoborr an hoginipotsldttel vsen aanfiegessciteringriaglpane
700 by selecting one_or 5 more fields in datg summary table 320.and right-clicking on the selected
Mo w7 bt SRt i b et gt e
excludisigdhensetecad fieldsriramaiouat ddteroticfitriidg dvecpeie Gietlitietdmuging thentahst, date, or
value filters describe apgve. If filtering task pane 7Q0 is accessed from data summary table 320, the
Mt e oy S A T A AR S (M T M
760. Fomekanpléisifrifetiadrfiedects/dilapl d domtias einB6E/feo meaditiaiinxov e fatlatassina nxaryttable
320, all fields currently on.rows are shown_If the user instead selects drop down area 862 .from.a field
i a clth P QRS R LIS BAHIDEEN all L ERER ety B LIRS B SO e S B
shownntiiesinGl infarsact@marsdsticne debdtts the partiaelar fild fitevifiomitig-clh 248 didldgdrioxx<@ronse, if
filtering is applied to a field that is not part of data summar le 320, the filterpg information is
Bt o T b AR oV T e A kol A 1 S
field wiihen dilkStoserSatesibdifanery chatarsbianrdaoy0Ehle 320, the filter information is retained with the field
that if the field is later added back to data ar le 320, the filter is reapplied. As noted

v, iterm PO R 5, Sy Betgatiy 120 cat be Hgditied SefenBy Gpon e e

of field shown in selector drop down control 705. For example, task pane 700 includes a field of

the date type and therefore includes control 725 that allows for filtering by date, and control 730

that allows for filtering by value. The user can select control 725 to access fly-out menu 760 shown

in Figure 26. Fly-out menu 760 includes a plurality of filters that can be applied to a field of data
35  type.
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20the field and then selecting control 720 (see Figure 20). The various embodiments described
above are provided by way of illustration only and should not be construed as limiting. Those skilled in
the art will readily recognize various modifications and changes that may be made without following
the example embodiments and applications illustrated and described herein, and without departing

from the true gpipirRnenERARA DT MRQUREREVeiRVERTIANNVIAG IS Ret datidlinTRefel ppinan@aims. The

claimed invention is: 1. A method, comprising: creating, by a computing device, a graphical user

interfat@leStashTighbi CZRIoR A RISL FhiRS R ELRES thd'Rfrh BRI (el A RABEBIRIAFiAMG: S0RL

summapg {ghl&ivad provide fljasit prne 320ARIETTER 4pIHASWBMRATY fRie, IfhBdaskRanrets a
comprisingf_a Iayou'waane includ_i}ré}? a row zone, a column zone, a value zone and a filter zone;

receivifita €M EABRDI £ TitSAALNE FORTY IS By RULDRSH;ABRLILR THiRR aRRkcaple IRt daliig U

seglectipi gfar SeRictitereplion avalab)eta-hadingidielsh eamsaingce i 3b itevesk vijusubared gnzhe
first filter o%'on; reci-::ivi a selection of t?e Hrst field for inclusion in the row zone; and in

resporfSt A FRAUSHNEPREMRECHAA HEIAR row zone, displaying the first 15filtered value as a row
label in the datasshianeraliydahiets filteesroginndaed s ritedw fth thegiheanfiplisiberore the field is added

to the data summary table 320. The filter is actually applied when the particular field is added to
the data summary table 320. In this manner, the amount of data that is accessed and summarized
10  on data summary table 320 can be reduced, thereby increasing efficiency. If a filter is applied to a
field that is already included in data summary table 320, data summary table 320 is updated in view
of the filter to show only the filtered items.
Additional details regarding the application of the selected filters to the data is found in U.S.
Patent Application Serial No. 11/157,634, Attorney Docket No. 14917.0108US01/311178.01, filed
15 on June 21, 2005 and entitled "Dynamically Filtering Aggregate Reports Based on Values
Resulting from One or More Previously Applied Filters,” the entirety of which is hereby
incorporated by reference.
A checkbox indicator 752 (see Figure 25) in filtering pane 700 is placed adjacent to any
filters that have been applied. Referring now to Figure 27, once a filter is applied to a given field, a
20  filter icon 810 is shown adjacent to the field in field pane 452 of task pane 450 to indicate that a
filter is applied to the field. In some embodiments, a similar filter icon is also associated with each
filtered field in layout pane 454 and in data summary table 320.
In addition, when the pointing device hovers over the particular field with filter icon 810, a
tool-tip 830 is provided, as shown in Figure 28. Tool-tip 830 lists the filtered fields in one of three
25  sections, manual filters, label filters, and value filters. Tool-tip 830 also lists the filtered fields in
the order of evaluation with the type of filter applied. For filters with longer labels, a portion of the
label can be truncated as required to fit within the tool-tip. For each filter, tool-tip 830 shows that a
manual filter is first applied to the "Year" field for years 2000, 2001, 2002, 2003, and 2004. Tool-
tip 830 indicates that a text filter is then applied to the "Product Name" field, requiring the text
30 "ab." Additional filtering is also shown in tool-tip 830. In this manner, the user can identify which
filters are applied for the data summary table 320, and can also identify the order in which the
filters are applied by examining tool-tip 830.
In the example shown, the user can use drop down area 562 (see Figure 11) for a particular
field listed in task pane 450 to access filtering task pane 700. If the user accesses interface 700

35  from data summary table 320, the default field shown in selector drop down control 705 is the field
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receiving a selection of a second field from the list of fields for inclusion in the filter zone; receiving a
selection of a second filter option available to the second field; 20generating a second filtered value

based on the second filter option; receiving a selection of the second field for inclusion in the column
zone; and in response to the inclusion of the second field in the column zone, displaying the

seconghitesech mahif aprEeHMNdARSIMMa yataisugpoary feblgeednT slettedhethal e@imudirfyrther

comprising: receiving a selection of a third field from the list of fields for inclusion in the filter zone;

receivit S UeeR SO WP SARHA! s JpRiReAFIRadimeN e tHEiNGdRPK e A 2R alseeErtaRsstdalues
basedfeshihgithimciEttcsppiany teseigr B, selecting abhadiidfivldde? incHauMmibE tabie Zme;

and 30in response to the inclusion of the third field in the value zone, displa¥in a summary of the set

of filterR&] GAIHES hs'A PHATIETAALIMERE (a4 FNAR S IL A1 LA A (OCRing 8RB Othe

steps afatispiantoetsirsifilieigdiei e 25 aiorgiabsicking theth@irpupanpeydtatleaandgisriaying
the second jﬁer_ed value as a column label in the data 35sum ar_}/]t ble occur prior tot?&i‘i%@%/in the
result PA(felIHGHRARRE Lsm {ORHANS 3R INCIWREHIRT BXATRIR 3¢ eorxhing A

selectifigldo iiemevadhiEritéid diefitéion the cMuRadRRls using tRsRoBselik e vemeYidepd theci field
from the value zone, removing the result value 5from the data summary table while maintaining the

gener Set of filtered values based on the third filter option; receiving a subsequent selection to
include the thifdifietthyvttkio pheevAloaszastesadirom data summary table 320, the fields listed in drop

10  down control 705 can be selected based on where the user accesses interface 700. For example, if
the user selects drop down area 862 from a field in a row of data summary table 320, all fields
currently on rows are shown. If the user instead selects drop down area 862 from a field in a
column of data summary table 320, all fields currently on columns are shown.

In the example shown, filtering information is stored with the particular field to which it is

15 applied. For example, if filtering is applied to a field that is not part of data summary table 320, the
filtering information is associated with the field and applied when the field is added to data
summary table 320. Likewise, if a field with a filter is removed from data summary table 320, the
filter information is retained with the field so that if the field is later added back to data summary
table 320, the filter is reapplied. As noted above, filtering for a field can be removed by selecting

20  the field and then selecting control 720 (see Figure 20).

The various embodiments described above are provided by way of illustration only and
should not be construed as limiting. Those skilled in the art will readily recognize various
modifications and changes that may be made without following the example embodiments and
applications illustrated and described herein, and without departing from the true spirit and scope of

25  the present invention, which is set forth in the following claims.
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in response to the subsequent inclusion of the third field within the value zone, redisplaying the result
value in the data summary table summarizing the generated set of filtered values. 10 6. The method of
claim 1, further comprising: receiving an indication that the first field is dragged from the row zone
and dropped in the column zone; and in response to the indication that the first field is dropped
within e eRlen #RatiRMeVving 15the display of the row label in the data summary table and adding
a display of the first filtered value as a column label in the data summary table. 7. The method of claim
1, wherein the row zone, the column zone, the value zone and the filter zone are arranged in a 1 by 4
rectangle witimib@dayesthpeRig20 8. The method of claim 1, wherein the task pane further includes
a fields pane for selecting one or more fields for inclusion within at least one of the row zone, the

column zone StREHDLIuEY, of SN HIDGitEPYShe. o sBaRUEH lReT-ABLRTEASR Qbraledrilifial?dARg

instruclipnainaiyuinen exegristidy aeranesaes bompeRURe the processor unit to create a graphical
user interface of an agglication for summarizing data, the graphical user interface comprising: a data

m
summary table; and? data SURIENLRRIE AR rate from the data summary table, the task pane

comprising a layout peRR géHackistirged s the i Asupuiary Zasle, thy ddve garccampasiiltes 19ymit
wherein the aw!ication is confi%urid to: receive selectiongf ? irst field from a list of fields; receive a

selectif'of ¥ IRFYpABREaT APAHI M e FiME e FRNG AL AN § 7P %iitered value based on the first
filter option; 35receiug@nimpicatieottbatdhe fiist fRid irassadistast WilishR coldsiaone tandilter

10 zone;
receiving a selection of a first filter option available to the first field,;
generating a first filtered value based on the first filter option;
receiving a selection of the first field for inclusion in the row zone; and
in response to the inclusion of the first field in the row zone, displaying the first

15  filtered value as a row label in the data summary table.

2. The method of claim 1, further comprising:
receiving a selection of a second field from the list of fields for inclusion in the filter zone;
receiving a selection of a second filter option available to the second field;
20 generating a second filtered value based on the second filter option;
receiving a selection of the second field for inclusion in the column zone; and
in response to the inclusion of the second field in the column zone, displaying the second

filtered value as a column label in the data summary table.

25 3. The method of claim 2, further comprising:
receiving a selection of a third field from the list of fields for inclusion in the filter zone;
receiving a selection of a third filter option available to the third field,
generating a set of filtered values based on the third filter option;
receiving a selection of the third field for inclusion in the value zone; and
30 in response to the inclusion of the third field in the value zone, displaying a summary of the

set of filtered values as a result value in the data summary table.

4, The method of claim 3, wherein the steps of displaying the first filtered value as a row label
in the data summary table and displaying the second filtered value as a column label in the data

35 summary table occur prior to displaying the result value in the data summary table.
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in response to the association of the first field with the column zone, display the first filtered value as a
column label in the data summary table. 10. The computer-readable storage medium of claim 9,
wherein the application is further 5configured to: receive a selection of a second field from the list of
fields; receive a selection of a second filter option available to the second field; generate a second
filtered value based on the second filter option; receive an indication that the second field is associated
with the row zone; and 10in response to the association of the second field with the row zone, display

the sedond filRARMARECLSIAB v BBHISHCOBRISA%ummary table. 11. The computer-readable

storage medigsae f Gdpdrse lddtioh e eEirib\e aRptivadien i fivih elecrniigusad; to: 15receive a selection of a
third field from the list of fie|lds for incjusion in the filter zone; receive a selection_of a third filter option

available to e #PATREIP Jnieranyd SLiRs HHEYEULIRD Tyl dhasreviRatYian Sptistulyalye an

inglicatiqyirthpé thadhiichiield isapRsagintemaitiaiiing eldeyematcanttt of filiré@spOnsei@éaeon the
assockg}:;li%&ﬁf the third field in the value zone, display a summary of the 20set of filtered values as a

result tPIHPURRA summary table. 12. The computer-readable storage medium of claim 11,

wherein the apgdiv@ipa salfsetuencandigivie totinclisgayic e fir siclidtevrni v ahees as@zopkimmndlabel in the
data summar%/ table and di@play the seconc] fiI_terec%avaIue_ aﬁ& row label in the data sumd*naig table
occur prior to4IESRYIHGY hESEYREALCARCHYAR QLR é‘?!}?t%‘i Inthe value zone, redisplaying

the result value in the data summary table summarizing the generated set of filtered values.
10
6. The method of claim 1, further comprising:
receiving an indication that the first field is dragged from the row zone and dropped in the
column zone; and
in response to the indication that the first field is dropped within the column zone, removing
15 the display of the row label in the data summary table and adding a display of the first filtered value
as a column label in the data summary table.

7. The method of claim 1, wherein the row zone, the column zone, the value zone and the filter

zone are arranged in a 1 by 4 rectangle within the layout zone.

20
8. The method of claim 1, wherein the task pane further includes a fields pane for selecting
one or more fields for inclusion within at least one of the row zone, the column zone, the value
zone and the filter zone.

25 0. A computer-readable storage medium storing instructions that, when executed by a

processor unit, cause the processor unit to create a graphical user interface of an application for
summarizing data, the graphical user interface comprising:
a data summary table; and
a task pane separate from the data summary table, the task pane comprising a layout pane
30 including a row zone, a column zone, a value zone and a filter zone;
wherein the application is configured to:
receive a selection of a first field from a list of fields;
receive a selection of a first filter option available to the first field;
generate a first filtered value based on the first filter option;

35 receive an indication that the first field is associated with the column zone; and
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13. The computer-readable storage medium of claim 11, wherein the application is further configured
to: receive a selection to remove the third field from the value zone; 30in response to the removal of
the third field from the value zone, remove the result value from the data summary table while
maintaining the generated set of filtered values based on the third filter option; receive a subsequent

selection to include fhectipisadéats tnathisddiativ e #erraisareld with iReesRANPedietRspIsPaURSE
inclusign of the third field within the value zone, redisplay the 35result value in the data summary table

summHsIRg YaL'e ahecaliinadebeifdie ol s MY ARG omputer-readable storage medium of claim
9, wherein the application is further configured to: receive an indication that the first field is
dragged from the column zone and droﬁgEﬁed in the 5 row zone; and in res(gonse to the indication

that thiSfirst fidlg (EORBRISEARRRTRIF TG JBRRUURRMEEAR dis 59%%4@% RRHAAARR T tHE"GAta

symmasyifighlecred add a display of the first filtered value as a row label in the data summary table.

1015.The computer-readahle storage mediym of claim 9, wherein the task pane further includes a
fields pane fdre%%réf‘cﬁﬁ%‘%@%Pﬁ%ﬁ%ﬂ%ﬁ%ﬂ#ﬁ?ﬂﬁ%&h%ﬂh 1eWSeast one of the row zone, the column

zone, the valpge@iona sslectivhfifer seord HfcAdpedhedaflapmtising sdsmiediéng, by a computing device,

a graphical user interface of ﬁ apg(gca}io%for um arizinﬁ (f a, the#raphical user interface
comprising: &ﬁ?ﬁ?ﬁﬁﬁﬁ?gﬂﬂﬁt‘ fifiked yglue based pRe Seqo ﬁétgfaﬁ@t Bm the data summary table, the

task pane corapgisingndraimatiopans thelssbiogdefiedviz assciarad wih genewszséabjedne and a filter
ne; . L . , .
Z1 in response to the association of the second field with the row zone, display the second

filtered value as a row label in the data summary table.

11.  The computer-readable storage medium of claim 10, wherein the application is further
configured to:
15 receive a selection of a third field from the list of fields for inclusion in the filter zone;
receive a selection of a third filter option available to the third field,
generate a set of filtered values based on the third filter option;
receive an indication that the third field is associated with the value zone; and
in response to the association of the third field in the value zone, display a summary of the

20  set of filtered values as a result value in the data summary table.

12.  The computer-readable storage medium of claim 11, wherein the application is further
configured to display the first filtered value as a column label in the data summary table and display
the second filtered value as a row label in the data summary table occur prior to displaying the

25  result value in the data summary table.

13.  The computer-readable storage medium of claim 11, wherein the application is further
configured to:
receive a selection to remove the third field from the value zone;

30 in response to the removal of the third field from the value zone, remove the result value
from the data summary table while maintaining the generated set of filtered values based on the
third filter option;

receive a subsequent selection to include the third field within the value zone; and
in response to the subsequent inclusion of the third field within the value zone, redisplay the

35  result value in the data summary table summarizing the generated set of filtered values.

20



20receiving a selection of a first field from a list of fields for inclusion in the filter zone; receiving a
selection of a first filter option available to the first field; generating a first set of filtered values based
on the first filter option; receiving a selection of a second field from the list of fields; 25receiving a
selection of a second filter option available to the second field; generating a second set of filtered
values based on the second filter option; receiving an indication that the second field is placed within
the row zone; in response to the indication that the second field is placed within the row zone,

displayihg the ScHBPUR AP Saraee SRR R ISBUIL & HEHEKR LrmARRHFIURI; STt ing

an indigfRjutédtdhe first field is placed within the value zone; and in response to the indication that
the first field iSﬁ)Iaced within the value zone, diﬁﬁ%%n a summary of the first set of filtered values as

a result valud SRENE HuIAUCAHATLINAIARRTIFSY i B I8 e &0 HIRh 2P R ARG oRPeSE R Giving
aselegh@yeia thtd field from the list of fields; receiving a selection of a third filter option available to

the third field; generating a third set of filtered values based on the third filter option; receiving an
inication thelt (ESRETEE TELENE BUICEAPR i o il R Jo ORI Wheh 0N A Gk RO YECREBon

that theispisg Helddsplaemdapihin the Reisumzangtabiriayingiihspiy seheffiiiefiiealveiiass

column label ir] the data summar ta}g)lle.
a row label in the data summary table.

10 15.  The computer-readable storage medium of claim 9, wherein the task pane further includes a
fields pane for selecting one or more fields for inclusion within at least one of the row zone, the

column zone, the value zone and the filter zone.

16. A method, comprising:
15 creating, by a computing device, a graphical user interface of an application for
summarizing data, the graphical user interface comprising:
a data summary table; and
a task pane separate from the data summary table, the task pane comprising a layout
pane including a row zone, a column zone, a value zone and a filter zone;
20 receiving a selection of a first field from a list of fields for inclusion in the filter
zone;
receiving a selection of a first filter option available to the first field,;
generating a first set of filtered values based on the first filter option;
receiving a selection of a second field from the list of fields;
25 receiving a selection of a second filter option available to the second field;
generating a second set of filtered values based on the second filter option;
receiving an indication that the second field is placed within the row zone;
in response to the indication that the second field is placed within the row zone,
displaying the second set of filtered values as first row labels in the data summary table;
30 receiving an indication that the first field is placed within the value zone; and
in response to the indication that the first field is placed within the value zone,
displaying a summary of the first set of filtered values as a result value in the data summary table.

17.  The method of claim 16, further comprising:

35 receiving a selection of a third field from the list of fields;
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18. The method of claim 17, further comprising: receiving a selection of a fourth field from the list of
fields; receiving a selection of a fourth filter option available to the fourth field; 10generating a fourth
set of filtered values based on the fourth filter option; receiving an indication that the fourth field is

placed within the row zone; and in response to the indication that the fourth field is placed within

the row zoneyddisininyingdhetionish 56t ef filtlereptisiuraintbReeOInd faivd lABRIS in the data summary
table below the first row labels. 15 19. The method of claim 16, further comprising: receiving a

selection to r8RERIASAHRLEdisstiaf SHiated valves Pared on theihisd SEIREQRY e removal of the first field

from the valuggQiRgremmadiogtibietrase Bl He et catasmma EdRI wolke shgintaining the
generated first set of filtered values based on 20the first filter option; receiving a subsequent selection

to include the TiFEERRIEERARR tRE ALIAR Yighihethird field P%QE&ﬁgéNﬂg‘fHée AR Bfthe

first fielsk WithdrsdhervalkeecdeatuseisidRyind 4bely esuie \Rike iminergaiplsummary table summarizing
the generated first set of filtered values. 25 20. The method of claim 16, further comprising:

receiving an indication that the second field is dragged from the row zone and dropped in the column
zone; @8d  Thimiespanseigiiheintiaatptoinptitiegsecond field is dropped within the column zone,

e S s T LT o Gy e o e a dsply of e
receiving a selection of a fourth filter option available to the fourth field,;
10 generating a fourth set of filtered values based on the fourth filter option;
receiving an indication that the fourth field is placed within the row zone; and
in response to the indication that the fourth field is placed within the row zone, displaying
the fourth set of filtered values as second row labels in the data summary table below the first row
labels.
15
19.  The method of claim 16, further comprising:
receiving a selection to remove the first field from the value zone;
in response to the removal of the first field from the value zone, removing the result value
from the data summary table while maintaining the generated first set of filtered values based on
20  the first filter option;
receiving a subsequent selection to include the first field within the value zone; and
in response to the subsequent inclusion of the first field within the value zone, redisplaying

the result value in the data summary table summarizing the generated first set of filtered values.

25
20.  The method of claim 16, further comprising:
receiving an indication that the second field is dragged from the row zone and dropped in
the column zone; and
in response to the indication that the second field is dropped within the column zone,
30 removing the display of the first row labels in the data summary table and adding a display of the

second set of filtered values as column labels in the data summary table.
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