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others that the disclosure nade herein is presented. SUMVA .
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 arca.” 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 build two

25  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.



[ 0005] Technol ogi es are described herein for displaying nultiple row and
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THE DRAWNGHf.0009] FIGURE 1 is a bl ock di agram showi ng aspects of an
illustrative operati P(g envi ronnment and several software conponents provided

by the erB¥i nelit shogledeneprictiatedi hat [tho rbpveEdcagrbed subjest dmatter | 1Y | by
show ng %ﬁ%fg?ﬁe%éﬁ W %‘8@%@«8&?&1&” aﬁp%?ﬁﬁsr, ug téoﬂ%u@er process, a computing
system, or as an article of manufacture such as a computer-readable medium. These and
20  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 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
25 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIGURE 1 is a block diagram showing aspects of an illustrative operating
30  environment and several software components provided by the embodiments presented

herein;

[0010] FIGURE 2 is a data listing showing exemplary source data used in constructing a

summary table, according to embodiments described herein;



summary table, according to enbodi nents descri bed herein;[0011] FI GURES 3A
and 3B are screen diagrans showi ng one exanple of displaying a sunmary
tabl e corweaizniony3smul ti pl e row header areas, accordi ng t@Cemsodiomersss
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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
20  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
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
25  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.
[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
30  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 several
software components for displaying multiple data row and column header areas in a

summary table, according to embodiments provided herein. The environment 100



[0018] FIGURE 1 shows an illustrative operating environnment 100 i ncl uding
several software conponents for displaying multiple data row and col um
header arwa=0iomasisunmary tabl e, accordi ng to enbodi nenPsTaSoMideBsher ei n.
The environnment 100i ncl udes a conputer 102. The conputer 102 nmay be a
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110 connected to the conputer 102." The display device 110 may be a conputer
moni t or, canfpugr-103net ndiysgingam spreadshittadileponptbert data fidesprihet data squrgd W& er

or a ot her .out put vi ce att.ached .to the co ter 102.. T i ay. devi ce
110" By PGS b Bt SR TR ide htns SEPELpres Fvink ephriTE kBt
progr am exaitihddc@llc® ah@PtEmSOARI 409 vigd 6RyaCQRSicd Dyt fhe dapmpmalwis 102
over a network. The user nmay utilize input devices 112 connected to the

conput er Progragrl0erot e conputing device, such as a keyboard, nouse,
ouehsct o 5L XL Bl AL R BTG s LA R IR o0l ©
exanpl e afpemutisoubcetritdtaddta Stomgh@ Qfdtd BadrcereY8band transform the data through
20  summarization functions into a summary table which is displayed to the user 106 on a
display device 110 connected to the computer 102. The display device 110 may be a
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
25  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
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
30  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
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



transforned by the data anal ysis program 104 to the sunmary tabl e displ ayed
to the user 106 on the display device 110. The source data |listing 200 nmay
be cont aiweaoiomasispr eadsheet file | oaded by the data amarysesiopesgs am 104,
or it may be provided by a database server as the result of a query issued
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field 206,568% FIGURE 3A, the summary table 304 contains two distinct sets of rows, or “row

header arcas” 306A and 306B, displayed vertically adjacent to each other 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

25  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 “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,

30  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 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



the source data listing 200. The data val ues, such as the data val ue 310,
of the summary table 304 consist of the summation of the sales field 214
fromthe wounweoaatia | i sting 200, across the specified earagoryoarsdstype or
pronotion indicated by the row | abels and within the quarter indicated by

the colu abel. further shown in FlI GQURE 3 l. As described above,
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by the label. Wen an individual col]lapsel/expand control 314 is selected b
ay 20 [0026] The data analysis program 104 rn%y rthgr provide t%e ability to expand and y

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
sclected 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 row
30 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 “20037is
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



user, the rows beneath the selected rowin the hierarchy are coll apsed,

| eaving only the selected row visible, with the associ ated data val ues,
such as twe 2dser@3sal ue 310, summari zed at the correspon@Cmgshevmbkissf 0027]
For exanple, if the collapse/expand control 314 adjacent to the aggregate
row | abel "ALL

PROMOT " 1s selected by the er 106, the da nal ysi s
pr ogr am TO¥RRPORGINAHEHE ¥ RlECS sEThE W‘ﬁga@@rﬁ?r anmgretsdig the i@gﬁ‘éelf ow,
as shown jsh,mlERGEB B FreitmkEall y, if the coll apse/ expand control 314
adj acent to the colum | abel "2003"is selected by the user 106, the data

anal ysi s [p028Yr afredddingdy anothcnpwbodient, @petatioq perforgBd" inamegard @4 ongcowr r i ng

conta ni Ao 3B 008 R BE BRI Flee i W fitaf L TR 2003
level 5 aschidrtah@Kk i$ fRWANnthr i B4R 43 Bior [cRARSIL, ﬁ%@ﬁvﬂiiﬂmGURE@B,f&@HapsinbgA

enbodi nent, operations perforned in regard to one row header area 30
306B may thereyseefithestoand Koy heaser ase BAGB the siiskpp hegregste tvedesshet causivtiteader

areas in rBQ? ot HH Rl r@%?lhegdé%ea B86A S5 A4 e &ﬁagﬁotgg%ki@gﬁg%é?%aﬁgmw.

col lapsing the rows o Second row header area 3

aggr egat eSimilarlglo€ shendita Sxailists prograh0O W4 gipliche rbwrlstel fidter, Readsy thakelactabA t o
| i kewi se col |l apse to a single, aggregate row, Simlarly, if the data

anal ysi s PriBgfamicroalugppey %@%—W@ﬁ@%@%ﬁ speqitie row digader 2ece HOA 1008 then of
the tigp t I . L Tk 0 306A,
3008, el 1 0F S Qg MO SRS ek bR S RET L PR BRRIEN RFE Ure
di spl ay cfreastilhére suomare sedbde 3G eamin malthedsummary tabl e 304 remain

unal tered. [0029] In contrast, operations performed in regard t col um
noader areB0gieailart Geraapts POl R B eBTE4S SEUAMERC] et AS Sibiar y

tabl e 304:cb0411 RXERRIIEY ardss J04AL BBEB $h MM uhindF) EURE BB, F Rkh@pR! ASrulhe
col ums under the column | abel "2003" affects the display of both the first

row headehownea FROEREaHE, tohlepsieg thedcotwmnshealde theagobamB OdBl 30033 dfetts dh,

| et syar B RPE R HEARP Fouk Ffle? st oRRTRe S ond rd i S W Lo st

appl i cat iqitih, UTeTd 2pkiiong spjticl @) thet fanfohgy el @ 394l Uets as Wbld lefslWRtd Y
affect all row header areas 306A, 306B of the summary table, according to a

further diissdimedificationogDihcrictagre dats neslus Bpldsherr arnligaiore of spaErridMtil ay
200 o JOERAT SRS D SR AP R SRR i e,
di stinct safinem tdbdadedordingasa 808Rr amdodORB;. di spl ayed hori zontal | y adj acent
to eaz((:)h ()[})(?3605 iEIC%IPl%E 3%?3%2 )elmét grl e?(ém-gpeescgeoelnudrirsrl]o?ayojootohfea Jv{nrciggv 4((:)8|rlejn ered
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 areca 308A are labeled with values obtained from the year field 204 and quarter
25  field 206 provided in the source data listing 200. The rows of the second column header
arca 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 summation of the sales
30  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

arca, according to one embodiment. For example, in the summary table 404 shown in



header area 308A are | abeled wth values obtained fromthe year field 204
and quarter field 206 provided in the source data |listing 200. The rows of
t he secormocolunyssimeader area 308B are | abel ed with val res/usbaiaionssds f r om
the pronotion field 208. The summary table 404 further contains a single

head 306 | abeled with I t ¢ field. 210 d
Lype 1 eTGBIEE ¢, shokiigeus Grioamasbd 112 PheabbPATRS GRnar Gk it dish ae
the data a|mehSHOr arf 30818, S TBLYrcbAR Icslulﬁﬁﬂiasamq bBloreh 1 her SMOMRIgNY of

the sales field 214 fromthe source data |isting 200, as descri bed above in
regard t ds BisglgRed Bythe [so@@d]columst hemsledearse B0$B.d Fatiberea¢oordieg tr embadimEBSURES 3A
and 3B, when nulti Pl e 80| umm teader frea §08A %ﬁg rE Fr sent ..in.the
summary tA6T DRI dAFRHHS Qi BILEFA Fo% 33%8 v BgHayitte
col um3 | ahelcslitk?Readdl 4Raf O a 8GR 6L aRAERe A EumACieX dilRg, hRyanRe
enbodi ment. For exanple, in the sunmary table 4%)4 shown i nFl GURE 4, an

aggr egat eexe@itedrivithawiedffegtipg thyf displpy obalregthey eolding dicagasdirgas inKee fYpErycol um
header ar 3P3A - | . 4128 " PROVEN 1 ONS™ is
di spl ayec}g@ﬁ he g@(@%ﬁg{]gggﬁhﬁgﬁégré(g&egméai%g%@ urltrqr%;erh,eﬂaegc%r dirng (?(;I
enbodi mendpplicdpethatsupmsarp el onoeds hrwhodgand, iffecontd olnirhcdiendens a0&a, 308A,
308B, such as col | apsi n(% t he columm header area to a single colum or

appl yi ng J¥8Bdndsuneyay @hlet er, may be executed without affecting the

di spligy '€ RLRAMpE DEAE @SR dRALRSHSITIR fa Aﬁgf"ever,
oper a?i o(rjl[fsmfogr f oﬁﬁedb% %dﬂ#éegg?%?(g to atdﬁelgr ovxé0 elgglgrléar eag%]é%,gg’lor b%géﬂfe to
t he sunmehgsctdrbérébed dboasmay WwhatiBzednmclhafifige surahlaryctablernvingadenglacelasn308A,

308B in the sunmary table. [0032] It will be appreciated that addjtional
Cont 1 gur SERUTETEE SR B de DRy S BELEY 1 08 habiver HayeHES
utilized pehig! 461 REtHALSANTTRIYrd @BuSinNRMIRY aRa$ | FH SuRRlaHTibERLIRRs B6A W th

three or nore row header areas, a summary table having a single row header
area w t mulhipkegopr headereareas andnmhléiptiesolame dsadeparaas s dmaddijion dbffeettdidldsg bot h

| ti,pl d d nul.tipl h . Ln additj
MRS O SR R RS TR S T R A
di spl ayedati gFOfhi: UG EIpQN ray t cag&C Bre@f drhé@lith thdai@ hews herdelll dE emsther

col um header areas. [t will be further appreciated that the features and
char act erdpgractaseddibaicthe hesduise pid phaggieristisy desicrihed berginl applyceruebnte allisesh ons,

and it is_| Ligat] el L gurations.
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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.
The implementation is a matter of choice dependent on the performance and other
25  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
appreciated that more or fewer operations may be performed than shown in the figures and
30  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

FIGURES 3A and 3B. The routine 500 begins at operation 502, where the data analysis



i npl enented acts or program nodul es running on a conputing system and/ or
(2) as interconnected nmachine logic circuits or circuit nodules within the
conmput i ngweystoenyssiThe i npl enentation is a matter of choiPce/use@enadsss on t he
performance and other requirenents of the conputing system Accordingly,

the | ogical operations described herein are referred to varjous]y. as
oper at i onpgs)grg%r Jj@i a?%ﬂweae%nse&f,?ca&efls?f’ 6r‘g‘%8‘ﬂﬂré‘§ .10%1%%1@ WE@FatPi Elﬁ&da the

struct ur alnfien) G8ste. Gt SoscFNY SRAUIIL S IRY (P EIGURECTBMRE @ial for I LRMEry | N
firmvare, in special purpose digital |logic, and any conbination theréof. It

shoul d altskle baydppreeicved Gdmt hepreatohaest Gife dramker daprefilatononisle spstebecpessiblr ned

t han sho in the fi es.and descri.bed. herein. T eratigns, may al so be

por for meci e sOaPweb AU B 4R F R BRCin TP odBa R IR dieT ot s
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areas to a di %ﬁlﬁ% device 110, as described above in regard to Fl GURES 3A
e

and 3B. Th&IE 500 begi ns at operation 502, where the data

anal ysi s a 4 |V 1 ficgati a SQUF 08 from
ahich o BERT & TRE"obRaghy SR, IR GBI AReE PRy R S e e 1
t he dat a dnalysisRoganTbd4y rdcalike amn@lectién fieht trvewdr floomfalagpficldsd shetic il e or

other data file on a file S}/t,stem accessible b e conputer, 102, or it may

h
be cont ailasds ifer sachaplabigsBu rprlrer%t@aflffrowwég@%{ a06R ip e digplaysd, héhs n t he
f f e . \ ; g

or ”%RE g_su?i S 964 apbt éidngﬁe,gtgg :usér' 1R &%}fg%égﬂgggét%g S&H@\Aﬁy {8l fpgard to

Fl GU ] From operati the ro proceeds 't o operation
504, whershotlddadatveo arvahgaslcsarpasaioadm3 008, wile diewew labedefoe tiia finst fomolmatire user

106 of data fjel for the row | abe f each o mul tj pl.e row header
areas 308Kt HREoREBE LR A ORI TR ARy HlbPL2 B AR s, ¢ he
user 106 dﬁ?s)/hs%ilﬁg(z'()f)}’aﬁdhﬁé rdv BbSI THBIY sERBH Sov? %ad%P Qrh B0BB\BANR frMheader
areas 306A, 306B, with the row | abels for the first row header area 306A

obt ai ned rfromatiothBeld@08gory field 210 and type field 212 provided in the

d i sting,20 dth | | t h d d
3065 0bt APl ¢ eieRE tpBhEehbfimb el Bhehe B SR CERd GG ARG 21 o
enmbodi menhterfabte(“UatAs@hadshé Surbh@g! table ¥4d RRYviRISY 606 skowis & FIGURES age

("W"), such as the summuary table field Iist w ndow 600 shown in Fl GURES 6A
and 6B, tadite tadhe usgel Ooningrder for ghe vyre to geaketthe gakeptise salspiivsrafaow

oL oo ol L SPRalRSHhhot A5. b ot RS, 808 GRE2
wher e t hengladla 4 irevdmbélosclédtienr ava loabeliscrartke data fields for the row labels are
20  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
header area for which field selections may be made as well as the total number of row
25  header arecas 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 field
210 and type field 212 for row labels for the first row header area 306A of two row header
30 arcas. By selecting the increment row header area selection control 608, the selected
fields for the second row header areca 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 fields for row



specified. The selected data fields nmay be dragged froma data fields |ist
604 into the row | abel selection area 602 in order to select the data field
for a rowbDabslo93dm order to facilitate nmultiple row headensareas1sSH6A,
306B, the row | abel selection area 602 may further include a current row

header area i dIC 606 |ch shows e current der ea for

whi ch fi éﬁlael%gqréev STONR{CA9ET Ahsad De¥oRg ose Shqvay It Efé@gﬁgré%@n%égr

header arRagiRUALIAD! B is RGP Bht ﬂmvap@ﬁ&ﬁl% iRelh@INgRA®Is ar ea sel ection
control 608 to increnent or decrenent the current row header area active in

the row I[6838] sElostopayaticar &4, dB2routipe 30) pmnee@@mneeanoasﬁ%hwmra ihe Fa@URE
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fields for the second row header area 306B may be displayed in the row

| abel selvwadowH08sbewsopFIGIHRER odagndceiprd desctihed phoyroet somerqtgrd/obhe as

h | d
For naki 5 SHDsree ey (a8 R EREE Eh R RREIRAORE o R PR Ol acier
areas, beayadaddr hbs gumhawn tibi B043Rbberatoasd6.6 BNandthdasatind 600 pesceeds tol t S

i ntended that this application include all such U's. [0038] From operation
504, the WSLIPAO50Y fﬂedé%éa@ Etnalywenragr@@nl%@admr@ufqﬁéia&’aframaﬁhaw&m s

pr ogrigam Ig i f rea 308
B ror CharG 3PENECTIR (pRlAGh 582, Thissh&) ARaheredd £ Ll AR IHE o)
tabl e fi dildsystat ombxu&otin@ﬁ)@uay@mmahadéls@j%%ﬁdkaaqﬂb 6B and descri bed above,

sone o The data sis p ram 104 SO receiv a
S Dl endhI8L; clpro e SR, St &N LaR B maos SO% o5 abFsi S0, Amkrs theap o
304 at O%E@Eﬁﬂyké?ﬁ)gr&‘ﬁxﬁm EHRFIANthO &R0 dﬁfaoﬁgl@ldﬁlet&hté’@@ﬁr@é 5N 0%
where the data analysis program 104 reads the source data fromthe data

sour ce 108mepayilévckdath ruscﬁbwr latildothe 50@maThabladA4. i hlisImey heeaagpmglished by

spreadsheet  file from ide St or executin on dat.abas

sorvar. ropsl St dangpteis b6 Meclo i ik St Bl SRR3R on
508 to opefatddad rénter th%ﬁﬁlﬂlaﬁ'ﬁ&bféadlgolﬁgn%h%ﬁlcﬁl tRE GigIdadlctldnst i@ Dheratiengd he
source data fromthe data source 508 to the sunmary | evel data used to

bui | d t he’0dumaaP§ abens! as vgdlsas anpiiotherayy pdditensd ﬁ@@qt@n@ar ba,ralaptsrsy. ng

Gt n T o0 | HORE bR s ) ino RHERE ARt BaPLOTHER 2 WHIR! the
sel ect i onmalysgnpropenatiDénendid tamdi@(l)e@ abake fﬁt@t m& lheader adiya GOBAT ofaithe
addi tional selections or_ paraneters. £0040] From operati on 510, the routine

500 &po c SEHENYY) tqﬁ)bee}% quhe glleay\%@p%l ¢, eThgadata 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 arcas 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 ecach 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 arca
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 additional rows
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anal ysis program 104 renders the display of the first row header area 306A
of the summary table 304 to the display device 110. The data rows 202 from
t he dat a wounw#9il® are eval uated to determ ne the appl iPcahiseowossabel

val ues for the row header area 306A based upon the selected data fields
from operation 504. A hierarchy of row_|abels for the ro eader area 306A
is also dBALYH AR EEF toje & SR B 583@&9&% O QBRFEOT gﬁé@&ﬁ%tﬁe&aﬁ GURE
3A, the %E@sﬁ’}ﬁb @S 104 SAVD thO4i PR - SRe nPEd ﬂb@@h@d&ie@g&raeﬂ)%%ev&%‘éﬂyabm
312A for thé row header areas 306Ato allow the row header area to be
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cellular phone, communication device, desktop computer, laptop, or server computer and

may be utilized to execute any aspects of the software components presented herein
described as executing on the computer 102 or other computing platform.
[0044] The computer architecture shown in FIGURE 7 includes a central processing
25  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 device 710 for storing an
30 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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[0043] FIGURE 7 shows an exanpl e conputer architecture for a conputer 700
capabl e of executing the software conponents descri bed herein for

di spl ayi mnyoreoioraopdie r ow and col uimm header areas in a suRGRUS201QRBE5 i N t he
manner presented above. The computer architecture shown in Fl GURE 7

illustrates a copventional conputin evice, .PDA, digital cellular phone,
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CD-ROM drive, it should be appreciated by those skilled. in the_ art that
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st ructur é5,VY S%reé%r%r&ﬁ? eSing, logiEal e POTREPons -9, TeIol §OmPULRE ITViGeS iy e
medi a i ncodpRser sPiemi thro@th 4 hdtivoad7200, TIRAMmIEM 708RREMonhESIRM e ddtasik
menory or_ other solid state nmenory technol ogy, CD ROM dﬁi&gital versatile

di sks ( DV3Y, thepabve, nasokanteidiceoter 0 onessieds to iy dus niddnetli chewd s t es,
manct | RS IPAREN. S K FLOLROS BB BUSIG-APLME OB AEE o
can be aagpssEhebyorkhend asipuitt eompOor sys@ddk( ] THcamnsliterg7domuaalseisclude an
enbo%iOn‘eni%Sdt/otu?peut chlrlrtggﬁe?r7 1720 or qggei\(?igg ra‘ﬁﬁ eprioc?esga{ng 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
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net wor ked envi ronment using | ogical connections to renote conputing devices
and conputer systens through a network 720. The conputer 700 nay connect to
t he net wowl 26@983mMough a network interface unit 706 comogatSedooisshe bus

704. It should be appreciated that the network interface unit 706 may al so

be utilized to connect to other. types. of networks and repnot anput er
syst ens. aye%mug}m%da‘ﬁla@a&%%uﬁa?%a%w AR RIE IS0 3t Fs{f}‘f?cr@&ﬁtlmr?aé?r 712
for receiida@0diPl-ps@ss FIGURRERHL froma nunber of input devices 112,

including a keyboard, a nouse, a touchpad, a touch screen, an electronic
styl us, dP0491 heBascygpe thé faregning, deshiook beSinpirécaated/that feehnalggiey foutdpptaying

controller 712 mn rovi de,out put to a displ device 11Q, such a
Comuter TP RIT o QAT P Heas o s BB MO ERK BRIl neRts "afRodly,
plottar, RE s@&j@&fméttép®r&fent@§.ltlllétéﬁn ﬂ@é/bé‘e_%- dds Sk inAangRBE isﬁae@c b &&fqbﬂterﬁbove,
a nunber of program nodul es and data files nmay be stored in the nass

st orage ddevrieeal 7fetuietd Rafipdalagiet! epts. @pdpeaneputqrogadabi ingdliqgitai dpeat i ng
system 7 |t - i e t Lr nMass
T or age digriso bR halniRR Sl UG BREIA T} B AU i TE T PES

| n parti aht apecifihfatRss asth osragedid b bed Woreamn d Rather, RAMspbdfidriytiséaetst he
data anal ysis program 104, which was described in detajl above in regard to

FI GURE 1.angtpeediasasdisclaged aredreawlerioomaalinplemppiimerha clays- al so store ot her

t ypes gof ra ] LEen t | es
are Zr?boa[?%s?gi nﬁlclzorrp tcgﬁ%ggg%ﬁgeérgb I aelcs: ?@Mﬁ%%&#ﬁﬂ@%@gﬁ@%ﬁg% when
execut ed shyulihet GPUoTdRicd pe tifhotimg. t Neriowutb didic&tixéhsfand dhsaqdea ymaygbcamsdumoar y
table having nultiple row header .aregs, as, descrjbed in greater detai

bbove 1 n e guPaet BRIFIRENBST PSS T RE GreBBISET O ERE A be
appr eci atgd|itMhs HRGHNCH 98 8SscfiBEd, Ahe Wiﬁ%h{‘&pﬁﬁin%g'ﬂ?ﬂn@ o Apskicaliuer,header
areas in a summary table are provided herein. A though the subject matter
pr esent ed ey picsenh ayehtean wheshcis s¢sddrth m thadellergeg sleevs.fic to conput er
strug%ural features, nethodol ogical acts, and conputer-readable nedia, it
is to’be understood that the invention defined in the appended clains is
not necessarily limted to the specific features, acts, or nedia described
herein. Rather, the specific features, acts, and nmediuns are disclosed as
exanple fornms of inplementing the clains. [0050] The subject matter

descri bed above is provided by way of illustration only and should not be
construed as limting. Various nodifications and changes nmay be nade to the
subj ect matter described herein without follow ng the exanple enbodi nents
and applications illustrated and described, and w thout departing fromthe
true spirit and scope
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of the present invention, which is set forth in the follow ng cl ai ns. Wat
is clained is: 1. A conputer-inplenented nethod for displaying a sunmary
tabl e (30wQ2d0Mp331aving a plurality of adjacent header aceas2¢1808135 306B,
308A, 308B), the nethod conprising: receiving a selection of one or nore
data fi 6|\§ for the plurality of adjacent header areas (306A, 306B, 308A,
308B); reX8riycdae ¥rom a data source (108) containing val ues for the one

or nore data fj el dsi dobhaRakSfficagntdendaia bf Qﬁ@pq%ggatﬁnﬁ%?%m@l@m, to
summary | evel data for rendering the sumrary table (7304, 404); and

r ender i ngtOgd havidg spilapligess abaqent h@lcearchs GOOARSOEB .UFARA, 1308B), theljneatistt
header areas (306A, 306B, 308A, 308B) in the summary table (304, 404),
wherei n €38 ]ﬂill%sequent header area (306B, 308B) is displayed substantially

adj acgnt to a BERVihOUScREASIEST et rhci0@ha fRAGNor it SIBRLISHEMERS YechBldager( 304,
404). 2. The conput er-éé’g)l enented nethod of claim1, wherein the plurality

of adj acexi¢asider30aBed¥oc¥PB):ises two or nore row header areas, and
wherein the t r ader a t [ devi ce
subst ant i ai 1y udthy BaTrore Y AREARE AN BT AR RSS! i RS
The conpuiedds:i npl enment ed nmet hod of claim11, wherein the plurality of

adj acent header areas caonprises two or nore columm header areas,_ and

wherei n the tvnsiorggie theofdamirona aderdats squrcar@0fke frisr@mary leved difs potay
devi S i i I dj.acent to each other in the sumary

t abl g% 4%%%%%3%%%@%&@%@& )é%zg’rrjé]?ﬁod of claim1l, wherein an aggregate
| abel is di splraydedingrio andispdy titsacel U0aleadhyofothe gdijrakiyndf dugarder hadeaseassuch

t hat dat oclated wit e one of the ur.al i of .adj acent header areas
my be- AR SU S A 08 i Shg s GpminietaBlre 308, 1H° bGP S i Hent
header anRager atea (FUBESCIORBY & dis?ﬁ&@d‘@ﬁﬁs%tim Redcit t6122hyibus WREIB1afea

operations perforned in regard to one of the plurality of adjacent header
ar eas i n (BH@A sii¥any theabimenady tabést G8# f4). t he di spl ay of other of the

2 ol o o 2ccil, DeRet. 15aRE TR STPHYELL IR STERL SR L
af fect t heljdeshcaderofred ton@iristh@wdlod madrk trywdfeader areas, and wherein the two or
more row header areas are rendered to the display device substantially vertically adjacent
to each other in the summary table.

3. The computer-implemented method of claim 1, wherein the plurality of

20  adjacent header areas comprises two or more column header areas, and wherein the two or
more column header areas are rendered to the display device substantially horizontally
adjacent to each other in the summary table.

4. The computer-implemented method of claim 1, wherein an aggregate label
is displayed in one of the plurality of adjacent header areas, such that data associated with

25  the one of the plurality of adjacent header areas may be summarized for an entirety of the
one of the plurality of adjacent header areas.

5. The computer-implemented method of claim 1, wherein operations
performed in regard to one of the plurality of adjacent header areas in the summary table
do not affect the display of other of the plurality of adjacent header areas.

30 6. The computer-implemented method of claim 1, wherein operations
performed to an entirety of the summary table affect the display of all of the plurality of
adjacent header areas.

7. A computer-readable medium having computer executable instructions

stored thereon that, when executed by a computer (102), cause the computer (102) to:

14



adj acent header areas. 7. A conputer-readabl e nmedi um havi ng conput er
execut abl e instructions stored thereon that, when executed by a conputer
(102), caweeotm3sionputer (102) to:receive a data fi el dPseluseiioonstdr each
of a plurality of adjacent header areas (306A, 3068 308A, 308B) of a

summary table (304, 404).; d data froma data ce (108) contajnjng
Values for t havaatt dal i Sligs coglh G P AbS Giseenl Rt o0 0EA
source (H)RBB, 5684 WHRBY %f b SMfha Eglef(%é; q@gﬁerl ng the summary table (304,
404); and render to a display device each of the plurality of

adj acent headeradhdasagor30én SQB@&E{lOSI)@mtal@@g Biluehfar e sclaetedrdata adlle (304,
404), wh 06B, 308B) i
0okl SRS ISR AL 0D, PR S S

sunmagy tta@g@nﬁlg»@zltabléqm 484); Ihe conput er-readabl e nedi um of claim 7,
wherein the plurality of adjacent header areas conprises two or nore row

header areas, rardfrvider disnlay hdeviaro(1P) mesheot B Plardier ohrdiscrirheaddndersed to
the di Sp'@%&%@é‘;ﬁ@é%%@@fg Al e ¥ gﬁ%%@aﬂa{)%l (éﬂh a%@{}t vx;hgre%a% h%d%%q eﬁtet he

sunmary ta er-rea laim erern
pl ural it yheaderadiac3oB, hﬂ)@ﬁens asrREcdCQbPah8AS hadyacadl t(orar greciolis Mdadee ager

areas, and wherein the t nore columm header areas are rendered to the
di spl ay dé%%é@@ﬁé@ﬁﬁtspﬁmwwﬁ B0ty adj acent to each other in the
summglpy tabl e.q gﬂg ngada di {mjpf 7 Akt

oper altbl ons perforrre |n r atdoﬁgnepac}ﬁm{rﬁe% a7l ::‘{v@éro ag},\’ggfentg)header

areas in atdjueelstumdﬂyafeabcbcenp:tmemm/o af fnmre rd)shdledderpireqs, arﬂd othhetin dfe twoeor
plurality of a nt header he co %%1 dabl e dj.um of

Cl i m 8, U BB T o T e B A G SN i Resattive B SUAGR ¢ he
sunmary ttalgg&l@ffl&elﬁtt@e {ingmsi spiay of each of the two or nore row header
areas. 12. The conputer-readabl e nmediumof claim9, where operations

perfor med regd.di ndHE p@mhﬁe&c@daldﬁ elaedlflmt hé aimds ywherbine thef pbealgy t ofe
di sp of eac

acant, (fi r1 qD rn ey eaas t I,
compuer AR o B s T s TURET TR Ay 2T on RO an
enti ret y rﬁéret doBurfit! HeRdeY ol e abfdRedd fohec diispdyade@ée &hﬂsta@flaﬂﬁﬁoﬁidiﬁzﬂly t y of
adj acent header areas.

adjacent to each other in the summary table.

10.  The computer-readable medium of claim 7, wherein operations performed
in regard to one of the plurality of adjacent header areas in the summary table do not affect

20  the display of other of the plurality of adjacent header areas.

11.  The computer-readable medium of claim 8, where operations performed
regarding a column header area of the summary table affects the display of each of the two
or more row header areas.

12.  The computer-readable medium of claim 9, where operations performed

25  regarding a row header area of the summary table affects the display of each of the two or
more column header areas.

13.  The computer-readable medium of claim 7, wherein operations performed
to an entirety of the summary table affect the display of all of the plurality of adjacent
header areas.

30 14. A system for displaying a summary table (304, 404) having a plurality of
row header arcas (306A, 306B) or column header arcas (308A, 308B), the system
comprising:

a computer (102);

a display device (110) operably connected to the computer (102);

15



14. A systemfor displaying a summary table (304, 404) having a plurality
of row header areas (306A, 306B) or column header areas (308A, 308B), the
syst em cowproayaegiila conputer (102); a display device (PCIQS2ap02E885 y

connected to the conputer (102); a data source (108) operably connected to

the conputer (1 and data Si ram nodul e (1Q4) executing on
the conputer, ‘S?ég %)?}?Fasl? Qié?%\tﬁﬁifﬂ)fg‘glcgmp?t@ﬁ&ogbép ble to: receive a
sel ection of dajf, tﬁatys@ss b farr?ﬁ‘t%ﬁul@f(léég%xé’édﬁ'h lohtthe 8fm bR, hRAGR! A RAS
(306A, 306B) or col unn hea er areas 8A 30 , read dafa fromtHe data

source (megram®®lﬁ(hﬂé)vmrm@std or the data fi eI ds, transformthe data from

the data source (108 veI dat nd rin tabl e
(30, 04y - ariiedEnauels RE i BdS mab oo Toe SR R sovetiRRdS | £y
of row hqadex, WeB3sr (A0 hedRB Blea® (3082, BUBB)eader areas (308A, 308B) in the
summary table (304, 404), wherein the pI urality of row header areas (306A,

306B) are di spPadéna Sapsthadetiaapyige (KIS rentriningamuss éonthe datadichisot her in the

sumary table 404 u I A08A,
308B) are di spfaglgfe}) 21% Qfolngh% (Pahoéol%ﬁ%en 8 % S%hr acgrr%%%t11 ggtggéﬁl%ﬁgét er in
t he sumhysamh@teaetsom@), alahd wher ei n oper ations perfornmed in regard to
one of the plurality of row header areas %306A 306B) do not affect the

di spl ay of ot HeRdesfo theediplan davige(169) sashyondicardpratibe YO(WSIG‘@AGY aersEyP 0ethd
oper o] e f reas
(5060 SORART BE COTRH HopAR LRI ADE 3055S BanD by Mo 6P 48R WERAR I B0
header arpasli(y3d8Aw IBA88)arcas (BHGA siaraye timplaged ﬁﬁﬁtantiﬂl@ verfiallyTdigacsyist em
f cl 14, wherein the data al ysj s o) m nodul e i.s further, operable
0o G ool e BEF ah ety Ja0e R gl 88 28 SREGY af Ro bt Rher Rektor
ar eas, a"(@O@A‘ @9@)9%& %159&'319&“&%&%%‘11&5&?20‘11&119' %Aééﬁﬁ%'élcﬁacﬁﬁerofn tihe

pl urallty of col umn header "ar eas.

summary table (304, 404), and wherein operations performed in regard to one of the

15  plurality of row header arcas (306A, 306B) do not affect the display of other of the
plurality of row header areas (306A, 306B) and operations performed regarding one of the
plurality of column header areas (308A, 308B) do not affect the display of other of the
plurality of column header arcas (308A, 308B) in the summary table (304, 404).

15.  The system of claim 14, wherein the data analysis program module is

20  further operable to display an aggregate row label in each of the plurality of row header
arcas, and an aggregate column header area is displayed in each of the plurality of column

header areas.
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