DISPLAYING MULTIPLE ROW AND COLUMN HEADER AREAS IN A SUMMARY TABLE
BACKGROUND [0001]A summary table is a data summarization tool that allows detailed, 5
transactional source data to be "rolled-up" or summarized at varying levels of detail. Summary table
functionality, also known as pivot tables, can be found in data visualization and analysis programs

such as spreadshegigsPLOgFANEGANUIatFER R/ tAND TrsLdatanapatysiSEIRogFaTAmaY allow a user
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15 analysis program traditionally displays the data values summarized hierarchically by the
row or column labels based on the order of the data fields specified. The data analysis
program may also allow the user to interactively manipulate the summary table, expanding
and collapsing row labels or column labels in the hierarchy to display more or fewer data
values, depending on the user’s requirements.

20  [0003] Traditional implementations of summary tables are limited to a single set of
row labels, or “row header area,” and single set of column labels, or “column header area.”
As a consequence, a user wishing to have data summarized for two distinct views of data,
for example, two different row headers areas based on different or the same data fields
from the source data summarized across a common set of column labels, may have to

25  build two separate summary tables. This creates a cumbersome process requiring
redundant parameters to be specified as well as redundant displays of the common column
labels. This also limits the ability of the distinct views of data to be manipulated together,
for example, by grouping, expanding, or collapsing column labels or applying table level
filters or other table level operations.

30 [0004] It is with respect to these considerations and others that the disclosure made
herein is presented.

SUMMARY

[0005] Technologies are described herein for displaying multiple row and column

header areas in a summary table. Utilizing the technologies described herein, a data



header areas in a summary table. Utilizing the technologies described herein, a data analysis program
may display multiple row header areas, multiple column header areas, or both in a single summary
table. This may allow a user of the data analysis program to create two or more distinct views of
summarized data that may be expanded or collapsed, sorted, or filtered independently, while allowing
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vertically adjgeenttixonretianeerl pigrihargatiien header areas being displayed horizontally adjacent
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embodimengaqhesented herein;
[0007] It should be appreciated that the above-described subject matter may be
15 implemented as a computer-controlled apparatus, a computer process, a computing
system, or as an article of manufacture such as a computer-readable medium. These and
various other features will be apparent from a reading of the following Detailed
Description and a review of the associated drawings.
[0008] This Summary is provided to introduce a selection of concepts in a
20  simplified form that are 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 that this Summary be used to limit the scope of the
claimed subject matter. Furthermore, the claimed subject matter is not limited to

implementations that solve any or all disadvantages noted in any part of this disclosure.

25 BRIEF DESCRIPTION OF THE DRAWINGS
[0009] FIGURE 1 is a block diagram showing aspects of an illustrative operating
environment and several software components provided by the embodiments presented
herein;
[0010] FIGURE 2 is a data listing showing exemplary source data used in

30  constructing a summary table, according to embodiments described herein;
[0011] FIGURES 3A and 3B are screen diagrams showing one example of
displaying a summary table containing multiple row header areas, according to

embodiments described herein;



[0010]FIGURE 2 is a data listing showing exemplary source data used in 30constructing a summary
table, according to embodiments described herein; [0011] FIGURES 3A and 3B are screen diagrams
showing one example of displaying a summary table containing multiple row header areas, according
to embodiments described herein; [0012]FIGURE 4 is a screen diagram showing another example of
displaying ggommary taliecoRrining Aidiiéele Galam SIRAGRG HeaheResamiiM 4¢ gRpIdIYants
described herein; [0013]FIGURE 5 is a flow diagram showing one method for displaying multiple 5 row
header area8 TSNS I BE CBIIRY G0 MHBYLIRTEARE AEeSindEHEBHh; FoSTHRYSRE S 6A
and 6B are geteepedingi@ms showing an exemplary user interface for specifying data fields for multiple
row and/or column header areas for display in.a summary table, according to embodiments described

herein; and [BR58]FIGURE'S YRE mdeie IS8 SR ABWIRGI IS PR BELBH e IRBIRXIG Sfple

10softvgare gk aedoimcampriiydaistastaapable ehiiopiemeasidescasee tisahthe embodiments
presented herein, DETAILED DESCRIPTION [0016ghe following detailed description is directed to
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computer syStertIHGES %E%&ﬁﬁ%ﬁ@%%ﬂ‘%@%%ﬁ%&%ﬁ@ﬁ?@%Fﬁl&leﬁamanons may be performed
in combinatjooasith other tyRemRef priegrandrneiiyesn Geneiadlyilpsegiesncanagulestacideravdines,
progralrgs, components, data strutctures, and other tg/ges of : :

software architectures for a computing system capable of implementing aspects of the

embodiments presented herein.

DETAILED DESCRIPTION

[0016] The following detailed description is directed to technologies for displaying

multiple data row and column header areas in a summary table. While the subject matter

15  described herein is presented in the general context of program modules that execute in
conjunction with the execution of an operating system and application programs on a
computer system, those skilled in the art will recognize that other implementations may be
performed in combination with other types of program modules. Generally, program
modules include routines, programs, components, data structures, and other types of

20  structures that perform particular tasks or implement particular abstract data types.
Moreover, those skilled in the art will appreciate that the subject matter described herein
may be practiced with other computer system configurations, including hand-held devices,
multiprocessor systems, microprocessor-based or programmable consumer electronics,
minicomputers, mainframe computers, and the like.

25 [0017] In the following detailed description, references are made to the
accompanying drawings that form a part hereof, and that show, by way of illustration,
specific embodiments or examples. In the accompanying drawings, like numerals
represent like elements through the several figures.

[0018] FIGURE 1 shows an illustrative operating environment 100 including

30  several software components for displaying multiple data row and column header areas in
a summary table, according to embodiments provided herein. The environment 100
includes a computer 102. The computer 102 may be a personal computer (‘PC”), a

desktop workstation, a laptop, a notebook, a personal digital assistant (“PDA”), an



20 structures that perform particular tasks or implement particular abstract data types. Moreover, those
skilled in the art will appreciate that the subject matter described herein may be practiced with other
computer system configurations, including hand-held devices, multiprocessor systems,
microprocessor-based or programmable consumer electronics, minicomputers, mainframe computers,

and the likeag5ii@atiaf I 8eiverfod anvingseriai estagonrirpadaielasIfesi arepmaemis beagcomaanying
drawings that form_a part hereof, and that show, by way of illustration, specific embodiments or

examples. IRARBUARKLIRKIGIR] eRafrsE e AP HerHERRSAYAMRSent like elements through the several
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data theugprsgramaoaation functions into a summary table which is displayed to the user 106 on a
display devi 0 connected ta the computer 102. The. display device 110 may be a 20 ¢ uter
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to the compistepdfZivé e dispbe drvicédmOtheagiatdssobeca Yo8bahtbwaesfapplitrtioapnbgsagh or other
application program executing, on a.remote computing, device accessing the cogmputer,102 over a
etwork. T QLaP AU TR e HERiE e TP B E A 6 i LOR RN B LR Dofhputing
device, sucldigslay device 110 connected to the computer 102. The display device 110 may be a
20  computer monitor, a flat-panel display, a digital projector, a printer, a plotter, or any other
output device attached to the computer 102. The display device 110 may also be a Web
browser application program or other application program executing on a remote
computing device accessing the computer 102 over a network. The user may utilize input
devices 112 connected to the computer 102 or remote computing device, such as a
25  keyboard, mouse, touchscreen, stylus, or trackball, to control or manipulate the display of
the summary table on the display device 110.
[0021] FIGURE 2 shows an example of a source data listing 200 that may be
transformed by the data analysis program 104 to the summary table displayed to the user
106 on the display device 110. The source data listing 200 may be contained in a
30  spreadsheet file loaded by the data analysis program 104, or it may be provided by a
database server as the result of a query issued by the data analysis program against the
source data. It will be appreciated that the source data listing may be obtained by the data
analysis program 104 from any number of sources known in the art beyond those

described herein. The source data listing 200 may contain data rows 202A-202E (referred



25keyboard, mouse, touchscreen, stylus, or trackball, to control or manipulate the display of the
summary table on the display device 110. [0021]FIGURE 2 shows an example of a source data listing
200 that may be transformed by the data analysis program 104 to the summary table displayed to the
user 106 on the display device 110. The source data listing 200 may be contained in a 30
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described a in regard tq FIGU . As shown in FIGURE 3A, the s y table 304 tains
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in the summary table. The rows of the first row header area 306A are labeled with values
obtained from the category field 210 and type field 212 provided in the source data listing
200. The rows of the second row header area 306B are labeled with values obtained from
the promotion field 208. The summary table 304 also contains a single set of columns, or

25  “column header area” 308, labeled with the values of the year field 204 and quarter field
206 from the source data listing 200. The data values, such as the data value 310, of the
summary table 304 consist of the summation of the sales field 214 from the source data
listing 200, across the specified category and type or promotion indicated by the row
labels and within the quarter indicated by the column label, as further shown in

30 FIGURE 3A.

[0024] As described above, when multiple fields are selected as row labels or
column labels for a single row or column header area, then the data analysis program 104
may display the row or columns labels for the area as a hierarchy, based upon the order of

the fields specified for the labels. For example, as shown in FIGURE 3A, the first row



column labels for a single row or column header area, then the data analysis program 104 may display
the row or columns labels for the area as a hierarchy, based upon the order of the fields specified for
the labels. For example, as shown in FIGURE 3A, the first row header area 306A comprises row labels
from the category field 210 and the type field 212, respectively. Accordingly, the row labels for the first

row header gRsReA e/l iRRyRdisvRIghisathonviHe taeebm9Ticlalng-aml insajpeifierppestive
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and collapse the levels of a row label or column label hierarchy to allow the user 106 to

manipulate the displayed summary table 304. For example, as shown in FIGURE 3A, the

data analysis program 104 may provide collapse/expand controls 314 adjacent to row and

column labels in their respective hierarchies when data may be rolled up to the level

25  represented by the label. When an individual collapse/expand control 314 is selected by a

user, the rows beneath the selected row in the hierarchy are collapsed, leaving only the

selected row visible, with the associated data values, such as the data value 310,

summarized at the corresponding level.

[0027] For example, if the collapse/expand control 314 adjacent to the aggregate

30 row label “ALL PROMOTIONS” is selected by the user 106, the data analysis program

104 may collapse the second row header area 306B to a single row, as shown in FIGURE

3B. Similarly, if the collapse/expand control 314 adjacent to the column label “2003”is

selected by the user 106, the data analysis program 104 may collapse the “Q1,” “Q2,”

“Q3,” and “Q4” occurring beneath 2003 level in the corresponding hierarchy into a single



5 row header areas in the summary table 304. For example, as shown in FIGURE 3B, collapsing the
rows of the second row header area 306B to a single, aggregate row does not cause the rows of the
first row header area 306A to likewise collapse to a single, aggregate row. Similarly, if the data
analysis program 104 applies a row-level filter, such as the selection of the top ten values, or a

row-level saffighin Seehifinify i Aeagieareacha0té iakoR iea fitienimea e taliectuat v header

area only, while the display of other row header areas in the summary table 304 remain unaltered.
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area 308B. levelhegtacfittetsnontodifivatidimentshe selected data value fields, or application of
summarization functions to the data values, will equally affect all row header areas 306A,
306B of the summary table, according to a further embodiment.

20 [0030] FIGURE 4 shows another example screen display 400 of a window 402
rendered by the data analysis program 104 to the display device 110. The window 402
contains a summary table 404 having two, distinct column header areas 308A and 308B,
displayed horizontally adjacent to each other in the summary table. The columns of the
first column header area 308A are labeled with values obtained from the year field 204

25 and quarter field 206 provided in the source data listing 200. The rows of the second
column header area 308B are labeled with values obtained from the promotion field 208.

The summary table 404 further contains a single row header area 306 labeled with the
values from the category field 210 and type field 212 from the source data listing 200.
The data values, such as the data value 310, of the summary table 404 consist of the

30 summation of the sales field 214 from the source data listing 200, as described above in
regard to FIGURE 3A.

[0031] Just as described above in regard to FIGURES 3A and 3B, when multiple
column header areas 308A, 308B are present in the summary table 404, the data analysis

program 104 may provide aggregate column labels 412A, 412B for each column header



5 operations performed in regard to one column header area 308A, 308B, such as collapsing the
column header area to a single column or applying a column level filter, may be executed without
affecting the display of the other column header areas in the summary table 404. However, operations
performed in regard to the row header area 306, or applied to the summary table 404 as a whole, may

affect all colyrean fraeding eAsROSNLAGRERB incheampraay nbleulfaar]ltanik keagpsagiaied that

additional configurations of summary tables beiond those described above may be utilized, including a

summary tabl&HRGrl AsRREER HURARREL A (hit] tidd-dPmbre rdi ¢i @?%Fgég?aﬁ&}mmary

table having@lsifngle4avy headosalemWih dhhesy Qi BelerOlaa NN eRAer e RASPROVRYMOIRR table
having both_ 15 multiple row header areas and multiple column header areas. In addition different

fields from S SRXEII R SR Y SAMRE RRE @GR 08 R U L B RRE TR HUHRRER R 2 ach of
the muBiplegipatationsgedseas P Incriginn tberdaionismshdbudl eafaubar aoaBesirtesstballdpsingatures
and phqract ristics described herein a ply equally to all such configurations a”f']lt IS intend dthqt this
application MENIL AN e AT Arib1oish SOREH] Qb AP Ho D HREUBHE 1 ek FoaPRetals
will be provigedurdandinaitherRoibroinectith Rie sentecbtirietal ihih auiddreapripraciatesuatdiye logical

operations described with respect to FIGURE 5 are implemented (1) as a s nce of computer
mplomontoTIEE pro AR BT R SR L bR ki S 53 ACTa B ected

machine logiggtiseuitstae cieuitanyodiblesiodthindvenenpisingrysigincabnimadateleinentaten is a
matter, ﬁ.f ché)(éﬁgde endent on thE gerformance and other requirements of the computing system.
Accord aly; Iﬁbﬁi&%ls'(’)rag}g'%ﬁ escribed herein are referred to variously as operations, structural

devices, actgogemodulesit Thgb@&® ppiationtditatuidlidevideso it aishsnofivlaarmay bables
implemented in sqftware, in firmwaye, in special purpgse digital logic, and any combination thereof. It
Should also B A LR DB A U A bl g B Errs (LA TG foirEl the
figures and ctstantibeehti@raina With opemtions mayalseade perdsrmashimardifierenboistpr diagle
described. [0034%FI URE 5 illustrates a routine 500 for rendering a summar a@e aving multiple row
neader arcd ML KRN Cron 0 e HER JGEUE 1720 e oL I e A SR he
routing@ 500 ipagipk abapksadiemnabd?, ant ene ithsl dedduamahesidepragsam| b Gél datwivdisferapefididation of a
data sourcef108 Lom which t%build &?e sTmm(gao%t IedAs de&:rib{gd ‘above in relﬁard to FIGURE 1,
the data for 108's ﬁ%'rrﬁa% rﬁ‘&}/ (R ielee L A g[‘?ré’ c2rh @’896“18? HRCHRR SH file
system acceasiblef Ghay hdtipenpoverhba@eonitasayrbeotamiaineastior adatabasewilhebeatarforn the
data source 108 may be in the format of a source data listing 200, like thatﬁ(escri d abgve in regard
10 FIGURE PGSR T SRS sares sl TR Eogsraed el aBhlY S Gl et
configurations, and it is intended that this application include all such configurations.
20  [0033] Referring now to FIGURE 5, additional details will be provided regarding
the embodiments presented herein. It should be appreciated that the logical operations
described with respect to FIGURE 5 are implemented (1) as a sequence of computer
implemented acts or program modules running on a computing system and/or (2) as
interconnected machine logic circuits or circuit modules within the computing system.
25 The implementation is a matter of choice dependent on the performance and other
requirements of the computing system. Accordingly, the logical operations described
herein are referred to variously as operations, structural devices, acts, or modules. These
operations, structural devices, acts, and modules may be implemented in software, in
firmware, in special purpose digital logic, and any combination thereof. It should also be
30 appreciated that more or fewer operations may be performed than shown in the figures and
described herein. The operations may also be performed in a different order than
described.
[0034] FIGURE 5 illustrates a routine 500 for rendering a summary table having

multiple row header areas to a display device 110, as described above in regard to



data analysis program 104 receives a selection from the user 106 of data fields for the row 10 labels
for each of the multiple row header areas 306A, 306B to be displayed in the summary table 304. For
example, the user 106 may specify that the summary table 304 should have two row header areas
306A, 306B, with the row labels for the first row header area 306A obtained from the category field 210

and type fiejd @URpRZReAdBBe FaEaR AR5 otingG R kR RS0 fakgisrotHb e38 ePaR sRW
header area 306B obtained from the 15promotion field 208. [0036£According to.one embodiment, the

data analysi $HRan?4 JBGHNGSH o SRRSH RGN RE fa date 5Py SRS dTam Whithate tibild ABS 1ist
window 600sgh@ianyinable URE 8e6iBadl fidvioithesysrr &DEIGORIEN fahtheatsestanakimingy

appropriate selections of row labels for each of the multiple row header areas 306A, 306B. The field

20 list wind &P 180B3 o EREEEY A I pab &1 SDEREARREPL IS HNEhEAHIE 958 HISSYTEMIRSSY Mbels are
specifiggl. The selestagueatadielgsimaxbeedaaaipedn daaaiastelutadighROrdriehd gaawdalkel
selection area 602 ir%%r_de to select the data field for a row label. In order tq fagpial'tate multiple row

header aread 30BN, BB EFBIRYIhaE M RAiealSUs0P kAR PESCILRS &R e header

area indicatgy @i miigh shows the current row 25 header area for which field selections may be
made as well as the total number of row header areas avgéitable. The user may select \%row eader

area selecti trol 608 {8ThEPEFALAR G0 ARMENRO0LPFORRT W M ORARIIA R4 tNVREIS THE row
label selectiguizcaaal i2p 0GR Ao axsasnae aasIsbowfionT G IREr 606 dTadusefi¢nryfsetretrtve

noacelredoty T haTrCURIBNE 17 A6 sinbdton bt bl S0l PRl elds for
the second somrhegdebrr L0668 rexsniedisplaged 10aheaspwptaifyl Brlctko mearg(2oiei3ch may
o e e oS SR B e R e B e e e
shown in FIg6iRID6/0beidedE rant e satdyed/hieRirR 10 isndtgpddidithal ihis aigdidatianeinolide all such
oroaram 10 VBSIRL A0 EHLLo P or RS Ko BreamHORGOP o 308 Lol Tl values
310. Ti8s m@wmet_amﬁmalmj“aed using the summary table field Iis_t window 600 shown in F_IGURES 6A
aadittonal sKiCElbns or pAYGHGILR HeLESSRPHY TERGRG BR G ARy Ao-Sod B B artisop.
Next, the roatune b pfacegds o, opashtian theSsunaseythebtatiadalgsisviiogramdOsheatsihe
source dataFf{ngEE% C%)E}iaand 6B, to the user 106 in order for the user to make the appropriate
selections of row labels for each of the multiple row header areas 306A, 306B. The field
20  list window 600 includes a row label selection area 602 where the data fields for the row
labels are specified. The selected data fields may be dragged from a data fields list 604
into the row label selection area 602 in order to select the data field for a row label. In
order to facilitate multiple row header areas 306A, 306B, the row label selection area 602
may further include a current row header area indicator 606, which shows the current row
25  header area for which field selections may be made as well as the total number of row
header areas available. The user may select a row header area selection control 608 to
increment or decrement the current row header area active in the row label selection area
602.
[0037] For example, as shown in FIGURE 6A, the user may select the category
30 field 210 and type field 212 for row labels for the first row header area 306A of two row
header areas. By selecting the increment row header area selection control 608, the
selected fields for the second row header area 306B may be displayed in the row label
selection area 602, which may comprise the promotion field 208, as shown in FIGURE

6B. It will be appreciated that other Uls may be utilized for making selections of data



10source 108 specified in operation 502. This may involve reading a spreadsheet file from a file
system or executing a query on database server, for example. [0039]Next, the routine 500 proceeds
from operation 508 to operation 510, where the data analysis program 104 transforms the source data
from the data source 508 to the summary level data used to build the summary table 304. This may be

accomplisheidigy fpaplMiH@ISUyBHhalERHOMD IV ReHaaSHed ehepstigattataso P HFEGRESBRArY level
data required to render the summary table display, based on the field selections from operations 504

and 506 ab80d &8 anclidescaiRedheLeian It Ay HtaIaH bR o GabahiRelde pbsHERNS operation

510, the roypogdj00 procepsth heREERISNS 17 Ve theodatanilysisperagsansdd4viesteens the
display of the first row header area 306A of the 20 summary table 304 to the display device 110. The
data rows 263FIHAYEE R4"aBLICE 188YRS %ﬁﬁ%@%%ééh’ﬁi% the E?JHWHAQ@%WFQBé%lues for

the ronsheagler fyictSaaA basesi 3onTve Arip eetcdaidpiielis fisimyape atiamna(4asidiriarisy of row
labels for the row header area 306A is also constructed, iffé%%?ﬁ}%%fle. As discussed above in regard to

FIGURE 3AVRECY4RDY ShpsisiB ol HRE 8P o BBPYGa1E $OMATMH1bASE for the
row header g@amay6i8 troarawy tna ke herdesaispdeditoraliedicniand iymmatees nacassirgle row
by the user 106. owEare added to the summag/ table grig containit‘rf&:ach label value, and the data
values 310 H)rereélﬁﬂn{ FiAUN Y Loe 927 A OEIaHAT 13B81s MNepfe Yo BELERIRN AeHR P fields
selected fordp@ zitBog)edies Aeal3acaagiRergrmanpienaidatr. SNRLAddR ronepesation 512,
the roytine 500 proceeds tg.operation 514, where the data analysis program 104 determjnes if there
aro actiion G | et I b bt B S VAR R S QProACheS) E Hobhplished
by determinfig f/stata dietstadugivig bepbrgrecifieshios sstviionsl epambeader areas in the row label
selection ar of the summary tahle field list window 600, according to one emb g'me t. If
dtional 1S Rbadier s/ SREtalEF (P00 GHPEREERTE R RPHG0 DI S SIS B0 S8 Sunere
the data anatgsiatregBrRislibgendacithardiopy dar toeroexarafrdiradedarescdosue tically
adjacent to and belorm/ thF reviougs troY]\éHkLg er area 306A. ng deéj&row he%der area f 6 bs
displayed u§m@néa§¥ it é{%c}ée%ﬁ e'fo ¥t TR E?r 06ASSMRsEFBEEPaROaY é(gard to
operatién 53gplYingestirendisiztiofo fuhetioaxttoomesartes akga B0pBhrS leesuranteyeldy theadata
analysis program 104, the routine 500 returns from operation 516 to gperation 514, where the data
nalyeis proBHUIREIGH TR HCU R BRVCE Ao o Pt P e B ARpIApEA e e
summary tabde 30d 5ieaboveres welleadgroaiensyrediitinaisplestéshstbepatiametartne 500 ends.
[0040] From operation 510, the routine 500 proceeds to operation 512, where the
data analysis program 104 renders the display of the first row header area 306A of the
20  summary table 304 to the display device 110. The data rows 202 from the data source 108
are evaluated to determine the applicable row label values for the row header area 306A
based upon the selected data fields from operation 504. A hierarchy of row labels for the
row header area 306A is also constructed, if applicable. As discussed above in regard to
FIGURE 3A, the data analysis program 104 may also include an aggregate row label 312A
25  for the row header areas 306A to allow the row header area to be rolled up and
summarized in a single row by the user 106. Rows are added to the summary table grid
containing each label value, and the data values 310 are summarized across the various
column labels in the row, based upon the data fields selected for the column header area
308 and the summary level data.
30 [0041] From operation 512, the routine 500 proceeds to operation 514, where the
data analysis program 104 determines if there are additional row header areas to be
displayed in the summary table 304. This may be accomplished by determining if data
fields have been specified for additional row header areas in the row label selection area

602 of the summary table field list window 600, according to one embodiment. If

10



10[0042]It will be appreciated that a similar routine to the routine 500 described above could be utilized
by the data analysis program 104 to display a summary table 404 with multiple column header areas
308A, 308B, wherein each subsequent column header area would be displayed in the summary table
horizontally adjacent to the previous column header area. Similarly, a combined routine could be

utilized by thediaénAndlsHckeld a0 tBediRniRyy eds URRMaIYi i e oVitb bkelds iy biRdeuteyy header
areas and multiple column header areas. It is intended that these routines also be included in this

application. 16BN BRIAEER ARYNRSHY AR LA tdh e VAR IRE the REXbIAPLIERSAS 3 Edpable of
executing trgpsefiwaicalgagRbSR SoterrHBRN hREgiRe{aD cispiRyiasdat RIS e amicalixnpieader

areas in a summary table, in the manneré)resen_ted above. The 20 coml}éuter architecture shown in
A

FIGURE 7 illGeii e 3005 &SR Laveg ey sRlieP s u s dRAPe dlistophierseE aFaRviRRation

device gleskiepriBbits 1ARPLYRrPICSEYEItOABRRIED AGKItRRaYidpay it eRetAcRX eoWta Ay ragpgcts of
the software com ongnts pglgﬁent&% herei%%i%%gaed as executi&? on the computer 102 oy other
computing RIA83AS [BeE{eAHE EB b dREr ¥5He AT MR PR o LB iFAM5

prc:jcessing up%tvm (Sl%u%gp@gai&mmammra% tgmwgﬂga?ﬂgmd@ml qohaS@emﬁmmy ﬁ:]tﬁeﬁc’:é!PAS/I;oz
and a read-on emor , an syste us. that couples t memory to the .
N bcic o SRR o AR AP B BN T BB (ETIEISt O O oo
elements witbiadheresnapiiiehé syt agehutirg slidruBOBsigyed in the ROM 716. The computer
700 alsQ i t 30 device 710 for storj ti 1 8, licati
i 7 e T TR e e (e 1
storage dgvm@r:ielsa)md:oenﬁgt@@htwhﬁe@% arﬁbz;msqugbramglm @t@ﬁeme%arsunﬂﬁar@mgam?) |
connected to the bys 704. The mass storage ic 0 and its asspciated computer-readaple media
ovide mon LTI G S50 SR et 0. SRlFD SRR B S BT e R, AL o
media contairadvirsukinbefeip layadnias shetaragmatgViables ok 2shtaaradgaskrer 1o DR @hdvdoive, it

hould b iated py th killed in th t.that aputer-readabl ' b ilabl
cormmtor <SR R e DA SR SBT3 66 Ao oy ek e o
not lintisatioprapampu®r-teddphly mecianargytabiel wiehwsiatiaanpla onwiodatite, arenscrabieustisle

- bl ia impl di h | f f inf i h
computor UL TR e, DA TSTHARIOE LESE M bARBL- DM R pondiane,
computer-r§adadje medigFiGIURIES] bhibvgsraot kiatepléocdipMte RO EE RO Kby EERRPMerflasHh 10

th lid stat technol CD-ROM, digital tile disks (DVD -DVD,
BLURAY. SPOTHE Bp et DL MOt Bt s et IS NGBt dhgBor oner
magnetic storagandedhenndieadsr ciieas ineaisumthatycablbeinshd tnasttre fhaahtsireatddnéormagion and
that b dbyt ter 70 ing t ' bodi th t
700 me) orTR N <18 R BRA A i ARG e e el RO e Shittg
devices ancPCom)pligiabystkias tivaneyltemmetwindkid? QleVive, cdesitote caiBputeaylapiope o teethier network

720 throgghc(? rrﬁ?&%?.rgﬁgterﬁ%ceo%mﬂt(g% ?C%mecte to the bus 7t04' F apeouléjrtbe %ppremated {Shat the
network interface unit 706 may also be utilize n

FSWBAEN BRHE, BlpdXorTaNE S PER St
computer systsaensedlher aiomgaetéredls axayLdisg andielecamputer 102 or other computing platform.
[0044] The computer architecture shown in FIGURE 7 includes a central
25  processing unit 702 (CPU), a system memory 708, including a random access memory 714
(RAM) and a read-only memory 716 (ROM), and a system bus 704 that couples the
memory to the CPU 702. A basic input/output system containing the basic routines that
help to transfer information between elements within the computer 700, such as during
startup, is stored in the ROM 716. The computer 700 also includes a mass storage
30  device 710 for storing an operating system 718, application programs, and other program
modules, which are described in greater detail herein.
[0045] The mass storage device 710 is connected to the CPU 702 through a mass
storage controller (not shown) connected to the bus 704. The mass storage device 710 and

its associated computer-readable media provide non-volatile storage for the computer 700.
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20 input/output controller 712 for receiving and processing input from a number of input devices 112,
including a keyboard, a mouse, a touchpad, a touch screen, an electronic stylus, or other type of input
device. Similarly, the input/output controller 712 may provide output to a display device 110, such as a
computer monitor, a flat-panel display, a digital projector, a printer, a plotter, or other type of output

device. 25[0QiRlAghmeaiiesathatafyr alaysutarTegaRsTeohapg cmaTedUiRFeaN depatatll@smagy be

stored in the mass storage device 710 and RAM 714 of the computer 700, including an operating

system 7185fiR4BIEFHCEHHEBIRS ARG SHa b -6t R OOMAtKE . Hr RO L6 ABPERALATRA R 98 and

RAM 714 may| RigArstoRe Aherat P RepeaTaoadtar tapddicuipraibRablassoripladestsige 710
and the RAM 714 may store the data analysis 30 rcoz)laram 104, which was described in detail above in

regard to FIBEHEENEL $HLOA JSCCSIERYEIRERIBPHE 4Rl the RAM 714 may also store other types of
prograre mqdpksg or datapln @ag emeREHINENtaHiE REOaNMMatiutempiteerea@sied iedia may

computer-readable media containing instructions that, when execute the CPU 702, perform the
Foutine 200 R R YEGHE 21 ARaNg e FERANELIR AT ST B SVEABE greater
detail aboveuhy regarddo & GeiRFotod 0§ Basegenothearifviegaiod, Ko kerappieoieigshibat
technologies for displayi Iﬁge row and column header areas, in a summary table are provided

m
herein. 5 AFRSTYHIANE < j"eé?r R pPELUAM RIS h a5 BRER B¥8cribgH FAITHIE LR YRR fic to
computer stigieiatiRl taatidasciesbodoidginat aittiteant CRNPItRORAIEPRONSIEEPROM, bitash

o e s B B RO AR s g e
disclosed asiexavpe BrosRAMpleManEndohrdlassaged[RaiNdine salsimaismattendascriped above
's provided %g\g’\(\%}/ig Bflsll%%tt%arggg oornc|>¥her magnetic storage devices, or any other medium that can be
used to store the desired information and that can be accessed by the computer 700.
[0047] According to various embodiments, the computer 700 may operate in a
15 networked environment using logical connections to remote computing devices and
computer systems through a network 720. The computer 700 may connect to the network
720 through a network interface unit 706 connected to the bus 704. It should be
appreciated that the network interface unit 706 may also be utilized to connect to other
types of networks and remote computer systems. The computer 700 may also include an
20  input/output controller 712 for receiving and processing input from a number of input
devices 112, including a keyboard, a mouse, a touchpad, a touch screen, an electronic
stylus, or other type of input device. Similarly, the input/output controller 712 may
provide output to a display device 110, such as a computer monitor, a flat-panel display, a
digital projector, a printer, a plotter, or other type of output device.
25 [0048] As mentioned briefly above, a number of program modules and data files
may be stored in the mass storage device 710 and RAM 714 of the computer 700,
including an operating system 718 suitable for controlling the operation of a computer.
The mass storage device 710 and RAM 714 may also store one or more program modules.
In particular, the mass storage device 710 and the RAM 714 may store the data analysis
30  program 104, which was described in detail above in regard to FIGURE 1. The mass
storage device 710 and the RAM 714 may also store other types of program modules or
data. In one embodiment, the program modules are embodied in computer-readable media

containing instructions that, when executed by the CPU 702, perform the routine 500 for

12



and should not be construed as limiting. Various modifications and changes may be made to the
subject matter described herein without following the example embodiments and applications
illustrated and described, and without departing from the true spirit and scope of the present invention,
which is set forth in the following claims. What is claimed is: 1.A computer-implemented method for
displaying ajespnaiiagy dahimmarnedebsality ehadineeriherdesaseas, the daathpeicrmpEsing:
receiving a selection of one or more data fields associated with a first row header Sarea,; receiving
a selection BFBHARNVR G494 RS H R dated with a second row header area, the selection of the
one or morq@iatg) fields asz@etpies wihfregeme@nd rnwhe asteappeechrainehat leesholagisatpfield
different from the selection of the one or more data fields associated with the first row header area;

10reading dHER FEROIULHD SO RE SRAMTHYWARRE QRS R HHETERhb DI REErRIN SR BeTEHRd with

the firssrowAgasigihaeasapfethenaiter greseidaadinldasabsacigisstineth ithesgeandsspsitieader area;
transforming the data from tl]e data source to sum aré/ level data for rendering the_summarétable;
&%t%ﬁ?il&

and 15rendEPBHE SSHIEILY JEREIHEsHY [SaflBd SHBRHE"SEROAIT NP Haatidt 405 in the

summary taigethiedtrshso b eaderiaredefinddie hecypdion Beaceriarea aecassiNd idistéactosets of
rows labeled with v l§§f§ from the associaaed %alec ion of one or more nd the first row

ta fiel
e e PG BB o ik o R A s ATy B i LB o Aok other
in the summagyrtrdien’zeldischapssexamplefienieofmepiateatiolgine tiaherein an aggregate label

is displayed | first row header area, such that data associated wijth the first row header grea may
e surlinarBEOR a singld T ADIeCt Rt RSB S ALGB TG O AL kit
operations pafehnd itbrégashiaribe i simitimfeadeivasaadoithatiornea yianjesdaaydieaifiadb the
to the subject matter described herein without following the example embodiments and
applications illustrated and described, and without departing from the true spirit and scope

of the present invention, which is set forth in the following claims.
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25display of the second row header area. 4. The computer-implemented method of claim 1,
wherein operations performed regarding a column header area of the summary table affect the display
of both the first and second row header areas. 5. The computer-implemented method of claim 1,
wherein operations 30 performed to an entirety of the summary table affect the display of both the first
and secondymatheardanhaieas. 6. The computer-implemented method of claim 1, wherein the
summary table is rendered to the display device by a spreadsheet program.

| 7. Th ]
computer-implemehted neHYERKTHMPEMFALLMEHOH 108 gﬁﬁl@é’%%ﬁr‘@@?&%%%%@ﬂ@@ta

maintained piRgi SR Eagabeat RERRIRas, th8 retRMBLIRirIsagable medium having computer
executable instructions stored thereon that, when executed kéy a computer, cause the computer to:

Sreceive a first datEFRIAERREIEAQOL R AWMATE A B5dRRrsRekzier YU A Lstimkis iible;

receivesa segeqd data field selection associated with a second column header area of the summary

table, the second data field selection having at least ong da%aﬁjjﬁld diffe_renés erT’ the first data field
selection: 10read d&taIYiGHh & RIESUSLIVe W RLinTHY S SRR WP En B SRR ALESy Wil FiSRESNT "Wansform

the data froredbier data, SOErsslderisnnamee daved daferdodaia i in adst iatsn mady tedkecand row render
to a display device the first column header area .{he second column header area in the summary
s 20 ST S SRR et

table, the firSXSARRHENUS & e2r¥ OB ARG di St RSB BIE SRIRTHE T-Wetet MRrPUANRES from

the first datadielflsatestonatbe withand takuimn herrerarzea comprising a distinct set of columns

labeled with values from th d data field selectian, and the first col the. d
cotamheacir o dZURBAEA LOBLERAITHE T BAELRe (PEAh TRl e iy taole

associated with the first row header area and the one or more data fields associated with
the second row header area;

transforming the data from the data source to summary level data for rendering the
summary table; and

15 rendering to a display device the first row header area and the second row header
area in the summary table, the first row header area and the second row header area
comprising distinct sets of rows labeled with values from the associated selection of one or
more data fields and the first row header area and the second row header area displayed
substantially vertically adjacent to each other in the summary table.

20 2. The computer-implemented method of claim 1, wherein an aggregate label
is displayed in the first row header area, such that data associated with the first row header
area may be summarized in a single row.

3. The computer-implemented method of claim 1, wherein operations
performed in regard to the first row header area in the summary table do not affect the

25  display of the second row header area.

4. The computer-implemented method of claim 1, wherein operations
performed regarding a column header area of the summary table affect the display of both
the first and second row header areas.

5. The computer-implemented method of claim 1, wherein operations

30 performed to an entirety of the summary table affect the display of both the first and
second row header areas.

6. The computer-implemented method of claim 1, wherein the summary table

is rendered to the display device by a spreadsheet program.
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9. The computer-readable medium of claim 8, wherein operations performed 20in regard to the first
column header area in the summary table do not affect the display of the second column header area.
10. The computer-readable medium of claim 8, where operations performed regarding a row header
area of the summary table affects the display of both the first and second column header areas.

2511.The computer-readatpie eoafhufEy hpRiIfMAieyNAEDPREr AR akRsrard e a@nétetyeof the
summary table affect the display of both the first and second column header areas. 12.A system for

displaying &SIRTSEF? CRIRRAGRIGNRIRaleRy HIEHRIEaABRES PO Pareas or column header areas,

the system compriging: 3@a egmiteicaddisilanstRvite Reigbbo sRuReCBGohRe: CIRBLERNS data
source operably connected to the computer: and a data analé/sis program module executing on the

computer, tRREHEEHTIR BahRIgARY B@QIQVO%E?HmHt%t cause fBe SRSt election of data fields

associged with a fiegbpicthefinstiagentiediviara6en ARasi LS M TRadeslanfddeader ERELIYE R second
selection of data fields associated with a second of the adjacent row header areas or column header

areas, the setBRE'Yefion of data fields having at least
receive a second data field selection associated with a second column header area

of the summary table, the second data field selection having at least one data field
different from the first data field selection;

10 read data from a data source containing values for the selected data fields;

transform the data from the data source to summary level data for rendering the
summary table; and

render to a display device the first column header area and the second column
header area in the summary table, the first column header area comprising a distinct set of

15  columns labeled with values from the first data field selection, the second column header
area comprising a distinct set of columns labeled with values from the second data field
selection, and the first column area and the second column header area rendered
substantially horizontally adjacent to each other in the summary table.

9. The computer-readable medium of claim 8, wherein operations performed

20  inregard to the first column header area in the summary table do not affect the display of
the second column header area.

10.  The computer-readable medium of claim 8, where operations performed
regarding a row header area of the summary table affects the display of both the first and
second column header areas.

25 11.  The computer-readable medium of claim 8, wherein operations performed
to an entirety of the summary table affect the display of both the first and second column
header areas.

12. A system for displaying a summary table having a plurality of adjacent row
header areas or column header areas, the system comprising:

30 a computer;

a display device operably connected to the computer;

a data source operably connected to the computer; and

a data analysis program module executing on the computer, the data analysis

program module operable to:

15



5one data field different from the first selection of data fields, read data from the data source
containing values for the data fields, transform the data from the data source to summary level
data for rendering the summary table, and render to the display device each of the adjacent row
header areas or column 10 header areas in the summary table, the first of the adjacent row header

areas or column hegg@fcaseARCoMMiDNG R st Aiel Eebabteasdon RAldNiins labelechujitberalr® from
the first selection of data fields, the second of the adjacent row header areas or column header areas

comprising BeARRNREELLPLFABINY SeadiiATR S Iabeled with values from the second selection of data

fields, and the firstretdhe adiacaitt EewdioAdsr iRchpcalstorieaadrh 4 scatpasdialitgadispkayed
substantially adjacent to each other in the summar% table, wherein operations performed in regard to

the first of theABFRCERATRRY HeaWmA Read e, AERINTHERSSRRY SHIESUMh SRHIR!dR AR Bl &the
secondsof thp@digceiald avffbeat alopieas fiiscallsribhefdaraiers in the summary table.  13. The

system of claim 12, wherein the data analysis program module is 20further operable to display an
aggregate row |abé??djg%{éﬁmﬁ%eﬁﬁ'ﬁc‘éﬁ{?swﬁm@ﬂaY yesHRGtHR Jfé@fé‘ﬂgie column header area
in each of the adjagenéfoaivimhe lieRdrbarens.data ddurtdeosyisiammef Raindkda Ydreritetsydata

analysis pro%ram modu’g cowprises a spreadsheet program, and wherein the data source comprises
a spreadsheBFFRANAREddA%he spreadsheet program.

render to the display device each of the adjacent row header areas or column
10  header areas in the summary table, the first of the adjacent row header areas or column
header areas comprising a distinct set of rows or columns labeled with values from the
first selection of data fields, the second of the adjacent row header areas or column header
areas comprising a distinct set of rows or columns labeled with values from the second
selection of data fields, and the first of the adjacent row header areas or column header
15 areas being displayed substantially adjacent to each other in the summary table, wherein
operations performed in regard to the first of the adjacent row header areas or column
header areas do not affect the display of the second of the adjacent row header areas or
column header areas in the summary table.
13.  The system of claim 12, wherein the data analysis program module is
20  further operable to display an aggregate row label in each of the adjacent row header areas
and an aggregate column header area in each of the adjacent column header areas.
14.  The system of claim 12, wherein the data analysis program module
comprises a spreadsheet program, and wherein the data source comprises a spreadsheet
maintained in the spreadsheet program.

16



