\' WD 01/09769 PCT/US00/ 20693 1 METHOD AND SYSTEM FOR DI SPLAYI NG A
%URALI TY OF DI SCRETE FILES IN A COVPOUND FI LE TECHN CAL FI ELD OF THE -
I | ON Ty 8174 ntion relates generally to the field o j.cal data
my ng%ﬁldm?r&gree particularly to a nmethod and system}%%%%#sayi ng a
plurality of discrete 5 files in a conpound file. BACKGROUND OF THE
| NVENTI ON -Busi ness intelligence systtens began |largely as decision support
systens (DSS) and executive information 10 systens (EI'S). Decision support-
systens (DSS). and executive information systens (EI'S) were val ue added
syst ens t hat METHOD Do SYSTEMNECR | DESHLAMINGN Af POURBLKITYi®E) on-line
transactional proce®SERETELFHES yEN ACOMROUNDUBIRBSS intel | i gence systens -
devel oped, they. 15 integrated decision support system (DSS) functionality
with executive information system (EI'S) functionality, and added on-line
anal yt i c JEGENICAIs FAELDODRPTHE oINVENTI®ONEnagenent: reporting tools. These
-hybri d busi negg, ;i_nt Lgence systens were gradual ly ved, fr.om a
mai n-f r ame en-\%iﬁgn.nghbeg P8 oSS b@te@&rgé!i er&‘aes dp Bfh% offent to
al l ow gromilgticsdr datessprddwssingcenahd, nidie gdvedtulapiycewral ized.
dat a. vvar%gl% ses (?nd d tarrgrtsér,av created a: dramatic _increase in
avai | abl & Vi RYSEEMpeO%n Yipgn % Pturahttysofi Si5957ated wit hin
an or ganifidlelsOin Suebmgatadveirmhouses -and datamarts, however, were
typically optimzed for information delivery rather than transacti onal
pr ocessi ng. : -

BACKGROUND OF THE INVENTION

Business intelligence systems began largely as

decision support systems (DSS) and executive information
10 systems (EIS). Decision support systems (DSS) . -and
executive information systems (EIS) were value added
systems that provided additional information from existing
on-line transac;tional ‘processing (OLTP) systems.
_As  business intelligence 'syétems developed, they.
15 integrated decision support system (DSS) functionality with
executive information system (EIS) functionality, and added
on-line analytical processing (OLAP) tools and management
reporting tools. These hybrid business intelligence
systems were gradually moved from a main-frame envifonment
20 to a distributed server/desktop environment to allow
greater user access.
_  More recently, the advent. of centralized data,
- waretiouses and’ datamarts “have "i:'i'eiéli:é_d- a dramatn.c '.inc'::;"'e'alse
in available data waiting to be analyzed, exploifed aﬁd
25 distributed within an organization. Such data warehouses
and datamarts, however, were typically optimized for

information delivery rather than transactional processing.



WD 01/ 09769 PCT/ US00/ 20693 2 As a result, data warehouses and datamarts
offered only limted solutions for turning stored data into useful and

strategi c twobisabe i Nformation. During this sanme tine, bupdResiereses
intelligence systens gai ned prom nence by offering 5 sophisticated anal ysis

tools for analyzing large amounts of stored information to support
ef fective planning and deci sion-nmaking thin an organi zati on. Busi ness
intelligence systens display nultidinmensional and other data views in a

gr aphi cal _user interface 10 Typjcally, graphical user interfaces use a
singl e daf® it &ErYdE( S‘Eﬁ‘ﬁatyaég%b\??%l ég’éd datamartse offered LRLY vi ewed
toget her. 1§matk8 GE1utiidher ffEe StutoMRY estokkd N@hta SUPRS' tugeful and

cont enpor aneously view ng and pani pul ation of data in separateée files. For

this, graftrekPguser LRAEEFIhceNEFMARIODy aDHHLRgp| Ehda: aSPREcrfd®® (M DI )
format. . pldhihags ¥ g‘é’ﬂ.ﬂggeﬁcg' spetéhs dhissa L%&&nﬂ&_ﬂé@lﬁyd@ffeffﬁger face

(MDI), however, w ndows are often maxim zed rovide optinmal vi'ew ng.

Thi $ | eadsopPbisbhsahad 8pakydis €PeLs nfor anrlyzngilarads amewwws ofy a user

to viewt baParRrltibhes « vvhi?;j? Lt ol i ; thrﬁ{ to
effective?&ogggrrpalre gﬁ% contras?t- a oﬁ\p th%g%ﬁtgge I?ﬁaag’g}lﬁégn, t he

mul ti pl e decasinnemtkinag (within fan loxrgapizekdenrel ated sets of data to be
stored and assggij s eL. U%ﬁY . BN The
present invent ?@%%?gﬁﬁ}e‘gegﬁré?‘%% é%%%%st em O?Fﬁggg}%y?(ng %o P 1ur ality
of di screwadfi bthern datenpwviedsfiie ahagraplvscaht iasey einventedae.or

redyce di5a8(an) 29eS QAR RIA° -SSRl AL UBPT 81 QU5 SIEIR, and

- interface (SDI) to allow related data to be stored and
viewed together. Single data interfaces, however, do not
support contemporaneously wviewing and manipulation of data

in separate files. For this, graphical wuser interfaces

15 employ a multiple -data interface (MDI) format. = During
viewing of disparate files in a multiple data interface

(MDI), however, windows are often maximized to provide
optimal viewing. This leads to constant opening, closing,

and resizing of windows by a user to view the disparate

20 files, which limits the ability of the user to effectively
compare and contrast data in the files. In addition, the
multiple data interface (MDI) fails to allow related sets

of data to be stored and associated with each other.

25 SUMMARY OF THE INVENTION

The present invention provides a method and system for
displaying a plurality of discrete files in a compound file
that substantially eliminate or reduce disadvantages and

problems associated with previous systems and methods. In



WO 01/ 09769 PCT/ US00/ 20693 3 particular, the nethod and system provides a
graphical .user interface that' |inks and displays discrete but related
files toge that allows for efficient navigation ch
di spl ays ihﬁgé ér to facilitate data analysis. 5 In.accorgghﬁgﬁ@?é' one
enbodi nent of the present invention, a nethod for managi ng and di spl ayi ng
related information in a graphical user 3interface includes storing each

of a plurality of related datasets in a discrete file. A conpound file is"-

stored linking the discrete data files 10 to each other. A common w ndow
for the cpabthewldr) echs metingd andd systehe pyoapdesak graphigadrfiaes. A
discrete ,w or, chydisgcr fid.e i S 1 0] nmon

Wi ndow. Nb¥%§%§%§§fiﬁ§%ély}g#%gag%g}dg%%giaygh gi%%? |%ﬂﬂ4¥£1 %Eiagﬁﬁodinent
.of the prétkes itogetheon,amiclthat tadkblassciere effietemny nbwigepaent el y

stored in_the conpound,.file. In._ angther embodi.ent he conpound file may
store a |PRRYSS rg;“hcg}l%dfspltlﬁé’sdllgc? ?ér P eggcﬁ%r?#ééséita&ﬁda wﬁgﬁls'

- enbsgdi nent s, tire  cuoardancedowithy dore di enphaddimbritn  afsi nhlee pPedaha
interface, (SDI), and the di.screte w ndows, may_b j spl ayed wi thi he
cormon i HIRPY I il (AP diafar ARG pRE) S TS dshoabet

anot-her agpEstmadidheinr&sgpaphicaenuben, iataethod faciddep! syopgngi screte

wi ndows in a 25 graphical user. interface includes %fﬁgratin a view

‘button fdP2eh 9k A REMRA G e Zsdated datpsete, ip awrsegbﬁ%@- at

| east subgt aBhbabhd Ritdensl RordasNlidkiny RHY | dsdfete §RELNFivésdow. The

-view button is displayed outside the )
10 to each othet. A common window for the combined file is

displayed in the graphical user interface. A discrete
window for each discrete file. is displayed within i:he
common window.

More specifically, in accordance with a particular

15 embodiment of the present invention, each of the discrete

| files -'rhay be separételf stored in the. compound file. In

anéther, embodim'ent,' the compound fj.le may store a link to

each of the discrete files.  In these and other

embodiments, the common window may be displayed in a. .single

20 data interface (SDI) and the discrete windows may be

| displayed within the common window in a multiple: data
interface (MDI). _

In accordance -with aﬁother aspect of the present

invention, a method for displaying discrete windows in a

25 graphical user interface inc_ludes gerier'a_.'ting:.,:a view button

for a first window in response to the first window becoming

at least substantiélly hiddén. from display by overlay of a

second window. The view button is displayed outside the

second window along an edge of the second window or in

O ME it .



second wi ndow al ong an edge of the second w ndow or
PCT/ USO0/ 20693 4 other suitable locations. In response to activation of
the view Wﬁ&l 60! he first w ndow is displayed by the grw(l&,gﬁm%{,ser
interface. Te ude

provi ding an i nproved business intelligence portal that allows users to

chnical advant'ages of the present invention inc

in nonu WO 01/ 09769

easily access and anal yze data. In part fcul ar, the business intelli gence

port al

i ncludes a graphical user interface that allows rel ated docunents
to be easily organized together and efficiently displayed to a 10 user.

In

addi t i on,ottheresititalfl e Hoqaddonent edfpdesprasehitghdFtiivationy £t $b8i ni mi ze

the need $Qr, thaivigng £ ISP Yilna oAl i o

. alakc : .
invention 1ncludes providing a neth 3 2%51 system for "navi gati ng
15 bet weewses ridderfiagea graphical user interface. In particular, view

JeAP SU9ENREAN 1AKILLRYI NT

pr esent

buttons are pryud g8

3y qgya jehat he

fHor ﬂ:q:‘%% ]
w ndow or el se ereqzta(:)l a‘ﬁ‘éw se\égr s@f\(,)\@%%?‘%lggy and easi |y navigate between

t heSwi ndgmsevidisicn mesufinprowved s heddesst ivhelbngeycepuymridloséhabpen,

20

and resize W nsdovvs etr% vit%w Eg%ggggtggégsét _oa[l%i Lé]qﬁl%zséaard%}%'yfi I g3 O her

t echni cal*adt4ht ages of the
one ski | | gt ircullzer ,ar ther cdonsgimesd olinreilidgbnger esoreal crimtlwies aad

cl ai nB.
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rnvention

Zgra%%i%ngEussCeRé PLl'lge\lr ac;r H'Eha@ Véqu%%s related documents to

be easily organized together and efficiently displayed to a
user. In addition, elements of the user interface  are
highly intuitive to minimize the need for training and
support.

Another technical advantage of the present invention
includes providing a method and system for mnavigating
between windows in a graphical user interface. In
particular, view buttons are provided for hidden windows
along an edge of an overlaying window or elsewhere to allow
users to quickly and easily navigate between the windows.
As a result, users need not constantly move, close, open,
and resize windows to view related data stored in disparate
files.

Other technical advantages of the present invention
will be readily apparent to one skilled in the art from the

following figures, description, and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present
invention and its advantages, reference is now made to the

following description taken in conjunction with the

€ readi apparent to



For a nore conplete understanding of the present invention and its

advant ages, reference is now nade to the follow ng description taken in
conj unct i ogQ. Wi he WO 01/09769 PCT/ US00/ 20693 5 acco ' W ngs,
wher ei n I?&g\%}g#]’g;rence nunerals represent |ike parts, W%& GURE 1
Is a block diagramillustrating a business intelligence portal in
accordance with one enbodinent of 5 thebpresent invention; FIGURE 2 is a
flow diagramillustrating a nethod for initializing the business
intelligence portal of FIGURE 1 in accordance with one enbodi nent of the
present iaccompaoyingl GOREwSNgs, a Wheweii agkdre i | Teferendang numestdded for 10
generatin r i . |5 . p . the business intelligence portal of -
FI GURE 1I|%ﬁ>gae§%§£:dg§g%q€m§{‘%s’gﬁfe§ v'g'lr;rbd’(;ldi ment of the present invention;
FIGURE 4 i s aFfGUREdilagisimai |blusik adiagram nélhodtfatinglepl dusigesmsd.

mai nt ai ni,ng client applications in th 15 business intell.igence portal of.
FraRe 1iAhertigPheRtpoiay, I8, blcbifance, ¥k 0% | SnfouifERe ot
i n\gent i ogheFpCeBEND inventieny di agramillustrating a method for generating
and executing_a_gquery nodel sed.on a predefjned, query nmpdel. in
accor dance w t hCHRE énﬁ(?dianegfm'éf dl?%r?’ﬁelgf‘é?é’ﬁ?t*‘%?/eﬁt F“Snﬁ,goél ERE 6 is a
bl ock di aghaihilibisgr dhbnpuiieledt dhtdllibeacedBdraldust YFeagree10f Fl GURE

1 in accordance with one  enbodi nent, of th% Eresent i nvention;, FIGURE 7 is
a flow dABgPSRPFRRRSE rt $h PrsH & Roddmepr of the present invention;

FIGURE 3 is a flow diagram illustrating a method for

10 generating predefined query models in the business
intelligence portal of FIGURE 1 in accordance with one
embodiment of the present invention;

FIGURE 4 is a flow diagram illustrating a method for
deploying and: maintaining client applications in the

15 business intelligence portal of FIGURE 1 in accordance with
cone embodiment of the present invention; . _

- FIGURE 5 is a flow diagram illustrating a method for .
generating and executing a query model based on a
predefined query model in accordance with one embodiment of

20 the present invention; _ _

FIGURE 6 is a block diagram illustrating operation of
the modular gquery engine of FIGURE 1 in accordance with one
embodiment of the present invention; _

FIGURE 7 is a flow diagram illustrating operation of

25 the modular query engine of FIGURE 6 in accordance with one
embodiment of the present invention; :

FIGURE 8 is a Dblock diagram illustrating a
multidimensional storage model in accordance with one

embodiment of the present invention;

L]




25 the nodul ar query engine of FIGURE 6 in accordance with one enbodi nent
of the present invention; FIGURE 8 is a block diagramillustrating a

mul ti di "ensyeppeeréd Or age nodel in. accordance with one enhefl;SRBbeos’ t he
present invention; WO 01/09769 PGI/USOQO 20693 6 FIGURE 9 Is a bl ock
diagramillustrating exenplary data for the nultidinensional storage nodel
of FIGURE 8; FIGURE 10 is a flow di agranfi | lustrating a nethod for
generating the rultidimensional storage nodel of FIGURE 8 5 in accordance
with one enbodinent of the present invention, FIGJRE 11 is a screen

di agram i | | ust FACPRE &2 dilshl &y Riocke| diagramevisl Tuptaat-ing  PSPMBLBYY FI GURE

1 in accorgaacEorvchl fltt eabRchdPHalstddiagy arpiall b?verbbrE: gand . FI GURE
12 is a screen _diagramillustrati ng.wi ndow tabs 10 for navi gating between

rel ated views FACHREoR@aride aifiPwrftlagmamdi et arting preeehedi foBnti on.
DETAI LED [fesfeRaRlh e Tr?ﬁdﬁiﬁ@ﬂﬂ&n@l%ﬂaéé 'H?T%éf‘_t oF FIUHACES

intelligence portall 10 15 in accordance wth done enbodi nent of. the
pres®nt | ifedcicondancenwith| gnelererodimenty Iof irhei presenkt dnvegbher; port al
10 provides i gphpgrat 94 t _ Laf or.nat | r an
enterprise, aslil'wglg‘l(2 agqsofpj)%i %t ?%gtggﬁ %glﬁg [ #enjﬁlys%rr%ﬁiq%#a%sggg{)g%?s. The
anal ysi s tdolrelated2@ikivghip sheopertfiohid ofit BIGURE 1oiml howoadande .range

of users J.Q.UtL.LI [ ' i ing.strateqic decisions. In
this way, ‘Jt:%g Eh%l %@é&?ﬁgﬁl%g{n@tﬂﬁﬁeﬁg %e < i z88%eci si on support
benefits usersFIGUBEvVa2fiena sheeenddiagrani iklustiratinggwihéow osabef

! n‘pida ment 'FoF %g%igating between related views in accordance with one

embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

FIGURE 1 illustrates a business intelligence portal 10
15 in accordance with one embodiment of the present invention.
Generally described, the business intelligence portal 10

provides integrated data access and information sharing

across an enterprise, as well as sophisticated
multidimensional analysis tools. The analysis tools are
20 highly automated and intuitive to allow a wide range of

users to utilize stored information in making strategic
decisions. In this way, the business intelligence portal
10 maximizes decision support benefits users receive from
their data, while minimizing the cost of implementing and
25 administrating the system.

In the embodiment illustrated by FIGURE 1, the
business intelligence portal 10 implements a three-tier
distributed architecture comprising a database tier 12, a

server tier 14, and a client tier 16 connected by one or



25 administrating the system. In the enbodinment illustrated by FlI GURE 1,
the business intelligence portal 10 inplenents a three-tier distributed

architect uﬁ‘ﬁ)@?"%i sing a database tier 12, a server tier 14 and a client
tier 16 comme by one or WD 01/ 09769 PGT/ US00/ 20693 7PFHPEE¥30r ks 18.

The server and client. tiers 14 and 16 are Java-based to support the

| nt ernet communi cation protocol (TCP/IP), nultiple client and server

pl atforns, pooled connections to a wide variety of data sources, and 5
conplete scalability of the portal 10 across an enterprise.. |In addition,
t he Java-masednetvorksané.cl B séxver landndliéftprtderse lan apdnidP|

architecture t L kgh | e,.and f tiogpal for processing

structuré%n%at§g§% ﬁ%%%%baéés §§S§%?P aEﬁﬁnsfﬁggfﬁng éﬁ?gygfﬁéglon

cli ent/ sepmmtockil ndT@BYRPL8 auiipies @l bempaayndl ndemrat pliakfotrhe,

server/dat ahase network. 18 incl udes gort i onz of 5“,,_gucg)l ic and_privat

net wor ks. PIRL&H | FORRSTRI% 1 1D a2t WAES: R BEEYn & d347 FPPESTRe $¥Ftal 10
Imays be i rﬁﬂnmﬁjee(hkdﬂia‘bj.ldit?ebf thei p&bh&auohhbeﬁbu& a8, .Eﬂtégpﬁﬂﬁé .ng _
anguages, an i nks. 15 Referrin o FIGURE 1, the datapase fier 1

i ncl udes irbr1‘i'5,‘§j‘31’rt1—‘?'Fb"r eéb%t‘ii%'éﬁa L SRRt @b i d SRt e TRt M 1 20 %e ow,

the dat abgsesprévide each sp@wselPRS afchitéstird@t tkant aigs Bighipe
i nformati on necessary_to connect to. the database 20, inc]uding the

dat abase 39RLRPIM, AN, SEHRFt innad, Lo Rrefesaing Fnghured (dakd iy

access. tahddMaged! P wélbl o Sendtrmdtdffed Q4 Nt arRet BeibAEPBEIYeL I N the
dat abase 20. For the illustrative enbodi nent, the databases 20 nmay each

bel@iny JReEWPHKabal® cGORPELFBR ( FOBCTOWPARHj edptranet while  the
server/database network 18 includes portions of public and

private networks. It will be understood that the business
intelligence portal 10 may be implemented using other
suitable architectures, programming languages, and links. .
15 : Referring to FIGURE 1, the database tier 12 includes
one or -more databases 20. As described in. more detail
below, the databases 20 are each exposed as an alias that
- contains all the information necessary to connect to .tl;é
database 20, including the database 1login. The . use of
20 database aliases prevents direct user access to the native
database in order to maintain the integrity in the database
20. For the illustrative embodiment, the databases 20 may
each be any Java database connection (JDBC) oxr object
database connection (ODBC) compliant database, as well as.a
25 suitable data warehouse or datamart.
The server tier 14 includes one or more servers 30.
The servers 30 each comprise a  set of Java-based
applications that can operate on different platforms. . As

described in more detail below, the servers 30 provide




dat abase connection (ODBC) conpliant database, as well as.a 25 suitable
dat a war ehouse or datamart. The server tier 14 includes one or nore servers

30. The s 0 each conprise a set of Java-based ap d‘lzﬁ’%o | t hat
can oper at g%ﬁ{ﬂél’éf erent platforns. . As described in rmﬁle e gl el ow,

the servers 30 provide film; WO 01/09769 PCTI USOQ' Z0693 8 hi erarchi cal
security, centralized admnistration, fat nultithreaded pool ed data
access, and nul tidi nensional data analysis for the business intelligence
portal 10. The server 30 includes a catalog 32, a catalog nanager 5 34, a
security hhesgechiml a seeuyiygenercerniraigized dadmnistratdess syiasém 40, a

cache man . | 11 ' el : cl4.ent

adm ni st rg'ggﬁl%eﬁée&l %%@aﬁ%%%%?%’aﬁ@on% | gluérlf"fell‘%elrgslr}"gfﬁ%1 OCdl?%%nt' s, and
wor k  pr odualgsis efxbedly hrinesst iateld igadcespoxtal The 10 busi ness
intelligence pgrtal 10. This, alize n t ocC {

el i mi nates redtmdant and %%Jtlcfzgfg&aéescoapi eastarn%ﬁa%%ong%aﬁggr@%s grlfs',-

al | ews doBaypeat setarbey mimsagpsh a36 0Ss quentgerEramr B8, @ ddtidaseont i nual
security for the docunents. The catal o mRnages 34 mn@gﬂgg. 15 all ﬁhared

i nf or mat i BACWPE hPYSERE sEhvef 56°€ 399 *<unfert B ERE
confi gur ainb@8S, wiaigENt 84, ankhdwiak cpieftiCtAinimi dvragidrer g6se stheabl y

stored and aged withint busi pess intelligence portal 1Q. The catal og
32 | ncl UAEECRIRE oP2mSEOTER Ak cCaPF LAt iana0, SACHPERTB( | PBE 9 Rsecur ty

groups S4praatcws edetéaesd OBgryadRdflstPabordnf 48T edsbysa YS!t €he
adm nistrator.. The :

10 business intelligence ©portal 10. This centralizes
management of documents, eliminates redundant and outdated
copies residing on client systems, allows documents to be
shared across an enterprise, and provides continual
security for the documents. The catalog manager 34 manages

i5 all shared information within the server 30. It will be
understood that such configurations, documents, and work _
products may be otherwise suitably stored and managed
within the business intelligence portal 10.

The catalog 32 includes one or more database aliases

20 50, user profiles 52, security groups 54, and predefined
query models 56 configured by a system administrator. The
catalog 32 also includes one or more portfolios 58 that
store related views 60 created by a system user. As
previously described, the database aliases 50 contain. all

25 information necessary to connect to the databases 20. The
use of the database aliases 50 prevents direct user
database access to maintain - data integrity in the native
databases 20 and makes it possible for non-technical users

to safely access corporate data without fear of corruption.



catal og 32 al so includes one or nore portfolios 58 that store related
views 60 created by a systemuser. As previously described, the database
aliases 50 contain. all 25 information necessary to connect to the

dat abases MWOO0IWI6Y use of the database aliases 50 prevent PAITUSEUL069%er

dat abase access to maintain data integrity in the native databases 20 and
makes it possible for non-technical usersg to safely access corporate data

wi t hout fear of corruption. WO 01/09769 PCT/USOO 20693 9 In addition, the-

dat abase aliases 50 also serve to pool connections to the physical
dat abases 120 2k i, ebyné e@agabable d14as 050 dal abasesANNest il

required to supEort a large nunber_of clients. 5 The user profiles 52 each

define a ?68@?? ¢orgnge BFe BFY%‘F%’Q&‘?'?%&%%% andy therely medicecurity

groups 54.hg mb@} aofsarataaaséce%aecwsngs%requeu' % Sguppsrt ggner at ed
and nmaintained by a systemadm nistrator. The security groups 54 inplenent
a hi er ar cRazge punbert9f MOERANLED Wit h securi ty rights ‘and privil eges
assiesgned to e g rat d t tor
Seotrity orousirauadl e3orlich B AR (8 ShecfpiTRALE, b2

system i privilegepefor sai th@ldme rextlinfoxe aﬁ&tunié‘-biemoypsuﬁﬁt yOQr oups

54 and USGraDROTY| o302 ihd NackResyst emd N, paloasiidd ¥ 5o dliks and

privileges user erits are the uni I ndivi dual
rights agedeftabved iandt hmxm:ennpdofby es Eysheth tadminigtmatolr.eacfhe

Syt om | cHPAVELSY ShelPe°Pe " dnRieRif oS RiATancsthhe HRkEher, BORL T

penmi ssi owsthosepurityegéght®hand priévileges assigned to each group

54 by a system administrator. An administrator security
group is provided to allow administrators full access to
the system, including permissions to add, mociify, and
delete security groups 54 and user profiles 52 in the
15 system. The final security rights and privileges that a
user inherits are the union of his or her individual rights
‘as defined in the user profiles ‘52 and the rights of each.
'security group 54  to which he or she belongs. In this way,
éxposure of system features to users is controlled through
20 the extensive use of permissions, or privileges, which are
assigned or withheld from security groups 54 or individual
user profiles 52. Thus, while administrators may have the
ability to connect to databases 20 and add or delete users,
power users might not have this permission. Instead, power
25 ‘users may have access to a full range of data analysis and
collaboration features, while information consumers may
only be able to run and adapt reports or charts that were

previously defined by an administrator or power user.

nEE .




assigned or withheld fromsecurity groups 54 or individual wuser profiles
52. Thus, while adm nistrators nay have the ability to connect to

dat abases dd or delete users, power users mght not have this
perni§sion%9?ﬁgﬁggﬁ; power 25 users may have access to a fﬂ??“gﬁﬁﬂ§3of dat a
anal ysis and collaboration features, while information consuners may only
be able to run and adapt reports or chart¥0that were previously defined by
an adm ni strator or power user. nom WO 01/09769 PCT/ US00/20693 10 The
predefined query nodels 56 are self-contained |ogical nodels of particular
dat abases t hat Thee prxedéfinddd quexryralmedgler y 56r eareonsby £l esstatuddi cal

users eashly. i Ltiye. The predefipned query nodels 56 _further
abst r act oééggffpgﬁ]egédgfa gggl Bia%xﬂ%g?e?}%s Ig}’?thoiﬁe pﬁ?F?ﬁ%’s&(ﬁd t he
dat abase 26 trakk iquemt covedtion thye Jessptechgliedps udlersusedsimhoand | | use

th ti . del 5@ _Th def | . del s 56 i ncl ud
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governors, that can be used to execute the queries,. and
10 between the database tables that together define a query.
The predefined query models 56 form the basis for all
queries created by users. In this way, the predefined
query model 56 controls the elements in any database 20 to
which any particular set of users will have access. In
15 addition, the predefined query models 56 establish
’ " mechanisms that may restrict the type of queries that can
be made by any group of users. In particular, the
mechanisms define the maximum computer resources, or
governors, that can be used to execute the queries,  and
20 allowable joins between tables to prevent run-away or
malicious queries that could impact the integrity of the
business intelligence portal 10.
The portfolios 58 provide a file system for storing
user created or obtained views 60. In addition, to
25 internally generate views 60, the portfolios 58 may
include, for example, views 60 of word processing
documents, spread sheet documents, and web pages. The
portfolios 58 are each a compound file capable of restoring

a collection of views 60 or other related sets of data.
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ﬂéé&“%%&éégh,é§ otherwise modified. 1In this way, security

is made integral to the operation of the system which

facilitates collaboration and information sharing within an

enterprise.

The views 60. provide data for displaying a wide
variety of formats,  such as, for example, tables, graphs,
reports, pivots, and web pages. The views 60 may be either
live wviews representing current déta_or snapshot views of
data at a particul;r point in timg, In addition, as
described in more detail below, live views 60 may  be
scheduled to be updated automatically at regular intervals,
updated when first Qpened, and the like. Snapshot views. 60
may be set to overwrite prior snapshots or to create a
sequence of snapshot or rollover views 60 for historical
analysis. The views 60 and portfolios 58 can be saved
privately by a user or may be distributed.or shared among
one or more security groups 54 to facilitate collaboration
and decision making.

The security manager 36 manages security in the

business intelligence portal 10. In particular, the

busi ness intelligence portal

Ication to

nem




described in nore detail below, l|ive views 60 may be 20 scheduled to be
updated automatically at regular intervals, updated when first opened, and

the like. am ~views 60 nmay be set to overwite prior or to
Create a sequé’%&é of snapshot or rollover views 60 for hipﬁ'@%@%%ss

anal ysis. The views 60 and portfolios 58 can be saved 25 privately by a
user or may be distributed or shared anpdg one or nore security groups 54
to facilitate coll aboration and decision making. The security nanager 36
manages security in the business intelligence portal .10. In particular,

t he nnnu SEOAYQO Menddel UBDOLRCEYRes 1fredefinded secagity 36asks| fides

predefined secyrity tasks _f.or .generating and I ntai,ni hg.user_ profiles 52
and secur??li‘/er%r%{%sa%% “?ﬁ'é’t?égﬁfl?t ler%ﬂaﬁ’é?f%%l 38 p?‘g%i (fgfug‘lggecuri ty
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privileges fromparent classes. .In this way, a syste dm nistratqQr can
easily e%?%‘bﬁ’irp@ﬁ FRETAT YA Fhak urd AP YSRY bu%’f"ﬁg]% esi nfeél | REnce
porsal 10sedi€itgtiergroymizer 340r 38 Amierdes @raphlegbsvi Ewomof pakendat abase
el ements to assist system adm nistrators and  power users in defining the

query modeteSERE- ThdPpr i VY FuPEeByAITE st Fat e FRAR - €RELAYt abase

connect i adstdB¥E st aMahnid Of mhaht&snandss@lrigls exprsed dhiedm Hhaidakabase,
the allowable join types and conbi nati ons, netadata, execution 15

gover nor stnERd igengec®orsalt A8- query. The predefined query nodels 56 can
be later adapt@ft agferyeddneratcd 988" FRrifes graphical views of

10 database elements to assist system administrators and power
users in defining the query models 56. The predefined
gquery models 56 eaéli define the database connection, the
.family of tables and columns exposed from the database, the
allowable join types and combinations, metadata, execution

15 governors, and aliases for the query. The predefined query

) models 56 can be later adapted and used by a large range of
users to perform safe, secure queries.

The database access system 40 includes functionality
and software for accessing and querying the databases 20

20 and for returning query results to the server 30 for
manipulation, analysis, and reporting by users. For the
illustrated embodiment, the database access system 40
includes a query scheduler 72, an SQL generator 74, a
connection manager 76, and a Java database connection (JDBC)

25 78. ' '

The query scheduler 72 initiates scheduled queries.
As previously discussed, any view 60, including the data
and calculations contained in the view 60, can be set to

refresh from the database 20 according to several options,



users to performsafe, secure queries. The database access system 40
I ncl udes functionality and software for. accessing and querying the

dat abases 3 d for returning query results to the s sigﬂ?ﬂl or
mani pul ati?g?oéér}gl ysis, and reporting by users. For the ?ﬁf}a{s aPJgd

enbodi ment, the database access system 40 includes a query schedul er 72,
an SQL generator 74, a connection nmanagé® 76, and a Java dat abase
connection(JDBC) 25 78. The query scheduler 72 initiates schedul ed
gqueries. As previously discussed, any view 60, including the data and
cal cul at i bheleding | srerifiq Hdmg aghedulesn b&hdet aldowseviewa £Pohet he
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- work with;the mmst . up-topgdates.iinfor mti ip addifon.,sn hoi._vi ews 60
can be 5 %ﬁau Shatl tal | yOIsrghe l?[lé-'go o crggggg?lbgan- g%gsv%orf‘-galzé%ngis’?tory of
snapshot autswmatBicdidyedscreddledde coeate  Fhudistboicadxaepbeitaryi ew 60

o) day artE lPORBRTEalEgab GR bR ot o Pl MRV s VR B e
portfol i cexdnplld) Taevielw gonensyt obe 7/4chedeleds foxerupdiapisecator 10 voadapt ed
By he. e cEYEH ey eSEeadyy e PRy anlaltomieifaLfe e "
gr aphi cal disthidhltade dcarad grsupedf t esedly visers shared poreEbIabl y8 convert ed
tolgxecut abl eThe ‘SQL generator 74 <receives user-adapted or
unadapted query models from a user and generates a textual
SQL gquery for execution by the. connection manager 76. In
this way, query models which are graphically displayed and
edited by users are automatically converted to executable
15 , database instructions and thereafter executed. This allows
novice users and other information consumers with little or
no programming knowledge to fully use and benefit from the
- business intelligence portal 10. _
- In one embodiment, the SQL generator _74 includes
20 dialog specific generators and an SQL parse treé to
generate the textual SQL. The dialog specific generators
correspond to the different types of databases 20 accessed
by or used in connection with the business intelligence
portal 10. The dialog-specific generators may include, for
25 example, Oracle, Sybase, DB2, and MS SQL generators.

The connection manager 76 receives textual SQL query
requests from the SQL generator 74 and communicates with
the databases 20 to perform the requested queries through
the Java database connection (JDBC) 78. In the illu.strated

HEEn -



15 . database instructions and thereafter executed. This allows novice
users. and other information consuners with little or no programn' ng
know edge twWo rré) use and. benefit fromthe business |n0‘§'¢,ill portal
10. 1. In one enbodi ment, the SQL generator 74 includes | g speC|f|c
generators and an SQL parse tree to generate the textual SQ.. The dial og
specific generators correspond to the di¥terent types of databases 20
accessed by or used in connection with the business intelligence portal
10. The dial og-specific generators may include, for 25 exanple, Oacle,
Sybase, Demhpodnueivs, Qbegenenacbi@n wamagen niotl edesroaageduY8r r ggeryes
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executeapre I,ne ta 5.operation. The inte ent dataset 82
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10 The ca&ﬁénﬁﬁﬁgbé? 420 cHige darasethenert hAftngPa Maromiized ofohages 92
and a prog@ss hLppeadalfonThe cache

10 The cache manager 42 includes a cache 90 having a
plurality of pages 92 and a process thread 94. The cache
manager 42 receives data extracted from the databases 20 in
response to query requests and feeds them into the pages
92. The cache manager 42 runs asynchronously with the

15 process thread 94 driving the cache 90 to feed data into
the pages 92, It will be understood that data may be
otherwise suitably received, stored, and initially
processed by the server 30.

The multidimensional model manager 44 generates and

20 manipulates multidimensional storage models 100. - As
described in more detail below, the multidimensional
storage model 100 utilizes a non-sparse architecture to
minimize the size of the model 100. The reduced size of
the model 100 improves processing times and allows

25 efficient pivot and drill operations during data analysis.
In addition, the model 100 uses an open architecture to
allow calculations to be dynamically performed after the
model has been constructed. As a result, users can create

new calculations to analyze data intersections that were
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c! :Il.(()a nts. applications are always used by the clients..

The client tier 16 includes a plurality of clients
110. The clients 110 may be local to or remote from each
other and the server 30. In one embodiment, the. clients
110 provide all access, including system administration, to
15 = ° the server  30. As previously described, all client 110

functions are controlled by a robust set. of permissions
stored on the server 30. Permissions are granted to both
individual users and security groups of users. In this
way, the robust functionality of the business intelligence
20 portal 10 is appropriately controlled and metered out to
all users across the enterprise without seeming overcomplex

to less technical users. ,
The client. 110 includes a client API 112 and a
graphical user interface (GUI) 114. - In the illustrated
25 embodiment, the client 110 is designed with all components
being Java pieces, or Java beans. In this embodiment, as
described in more detail below, the client 110 identifies
its components when establishing a .connection with the

server 30. This allows efficient administration of the
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The client tier 16 includes a plurality of clients 110. The clients 110
may be local to or renbote fromeach other and the server 30. In one

enbodi ment, the. clients 110 provide all access,, including system
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110 functions are controlled by a robust set. of perm ssions stored on
the server 30. Permissions are granted.toiboth individual users and
security groups of users. In this way, the robust functionality of the
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10 administration panels 116, a set of user panels 118, a set
of wizards 120, a query composer 122, a set of viewers 124,
arid a property inspector 126. The administrative and user
panels 116 and 118 provide graphical displays for guiding
administrators and users  through their respective

15 operations.

The wizards 120 divide creation processes into one or
more logical steps and guide administrations and users
through the creation process. This assists novice users
and other information consumers without detailed

20 programming knowledge in performing queries and analyzing
results. In this way, all users within an enterprise are
able to efficiently use the business intelligence portal 10
to extract meaningful data and thereby improve their area
of operation within an enterprise.

25 The query composer 122 specifies where data comes
from, what substantive data to display, and how it is to be
stored. The gquery composer 122 provides a graphical view
of predefined query models 56 to allow users to intuitively

understand and alter the models 56 to suit their particular



10 adm ni stration panels 116, a set of user panels 118, a set of w zards
120, a query conposer 122, a set of viewers 124, and a property inspector
126. The administrative and user ‘panels 116 and 118 prow de graphi cal
di spl ays f6POYW® ng “administrators and users through t Sg U6Vt i ve 15
operations. The w zards 120 divide creation processes |nto one or nore

| ogi cal steps and gui de adm ni strationsiand users through the creation
process. This assists novice users and other infornmation consunmers w thout
detail ed 20 progranm ng know edge in perform ng queries and anal yzi ng
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10 60 of data to any other and to sort and filter data. The
views 60 can also be exported to HTML for publication on a
web server or for sharing in the catalog 32. As previously
described, data views 60 may be live or snapshots. Views
60 or portfolios 58 of wviews 60 can be saved privately
15 within an individual user's own catalog area or may be

distributed and shared among one or more security groups 54

to facilitate collaboration and decision making. .
Within the viewer 124, a table viewer 130 displays
information as a series of columns and rows. A table view

20 typically serves as a starting point for developing ideas

because it provides an overall idea of how information is

organized. In the table view, users can add filters, . add

calculated fields, and add summary and  subtotal

information. Columns can be rearranged, hidden, .and

25 otherwise modified. Content can be sorted and viewed at
different levels.

A report viewer 132 displays data in a report format.

A report view provides a robust, banded report format and

facilitates automatic report generation and distribution.



The viewer 124 allows users to easily switch fromany view 10 60 of data to
any other and to sort and filter data. The views 60 can al so be exported

to HTM. f orwpuyhdsti on on a web server or for sharing i npébgssRogsogd 32.
As previously described, data views 60 may be |live or snapshots. Views 60
or portfolios 58 of views 60 can be saved grivately 15 within an individual
user's own catalog area or may be distri B8t ed and shared anong one or nore
security groups 54 to facilitate collaboration and decision making. Wthin
the viewer_124, a table viewer 130 displays . information as a series of
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organi zed. In the table view., users can add filters, ;add calculafed
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. rearrangqb jiddeng %quggcgt_herwi se nodi fied. Content can be sorted and
viewed at different levels.. A report viewer 132 displays data in a report
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PR L e e o o IR
vari ety ofgraph aype3o fcomtents Dyefdlterimgsdats, using a subset of
10 the original data, and draw multidimensional data. The
graph view can also be changed on the fly, by sorting the
records in a different order, as well as changing the graph
properties.
A pivot viewer 136 provides pivot views displaying
15 multidimensional, or cubed, data along multiple dimensions.
This allows users to slice and dice information  along
disparate dimensions to gain different perspectives on the
activities and performance of an enterprise. The pivot

view supports hierarchies in the multiple dimensions which

20 allows users to perform drill-down, drill-up and drill-
through analysis. As described in more detail below, the
multidimensional views are generated from the

multidimensional storage model 100.

' A browser viewer 138 provides a built-in, cross-
25 platform web browser. This allows users to access work

products and web-based Internet or Intranet environments.

Reports or objects created in other views can be exported .

to HIML for posting to websites or display through the

browser interface.



i nclude, for exanple, bar, pie, line, scatter, and radar graphs. Wile
working with. a graph, users can change the graph type or contents by

filtering , ing a subset of 10 the original data, a

mul ti di men oﬂg?ﬂéata.. The graph view can al so be_changgngﬁa%%ngly, by
sorting the records in a different order, as well as changing the graph
properties. A pivot viewer 136 provides pgiSvot views displaying 15

mul ti di nensional, or cubed, data along nmultiple dinmensions. This allows

users to slice and dice information along disparate dinensions to gain
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10 enterprise information structure and provides a single.
point of entry for integrated query, reporting, and
analysis which are inherently extensible for a wide range
of users. Because the business intelligence portal 10 may
be fully : integrated across an enterprise, the portal 10

i5 facilitates routine enterprise-wide analysis delivery and.
sharing of information. As a result, far more people
within an  enterprise will be able to make regular and.
productive use of data that already exists for the.
enterprise. S :

20 FIGURE 2 is a flow diagram illustrating a method for.
initializing the business intelligence portal 10 in.
accordance with one embodiment of the present invention.
Referring to FIGURE 2, the method begins at step 200 in
which a system administrator defines the user profiles 52.

25 As previously described, the user profiles 52 provide
permissions for users to utilize features within the.
system. Next, at step 202, the system administrator
defines security groups 54. As previously described, final

security rights and privileges that a user inherits are the



with different configurations and attributes before .closing: the property
i nspector 122. Together, the client 110 and server 30 of the business.

intel ligenggypRdol@ 10 add a strategic layer to an 10 entfél?ﬁgﬁ/i“”
information structure and provides a single. point:of entry for 1ntegrated
query, reporting, and analysis which are inherently extensible for a w de
range of users. Because the business int21igence portal 10 may be fully
integrated across an enterprise, the portal 10 15 facilitates routine
enterprise-wi de analysis delivery and.. sharing of information. As a

resul t, fariemrefpduid eor wheni ringiwidualor right@ | pspadefined oinnkder equl ar
and. pr [ f cgdata st g [ f epterprise. 20

I GURE 2 TREL PRobFiRd s27hAn th TR X Jdn  BbohRfeyPBEBLE % 0
busi ness tatwhidhdreeopeheabelonga. accordance wit-h one enbodi nent of the
present inventd ferring FI 2,..the thod begi.ns gt . _step 200 in
whi ch a systen%’g%n%erﬁs rategr cfté:% nes e l}:gleer pS o%tﬁ?“es a&'u. atEsa%SFEVi ously
desBri bedgehdmnteera plafadase 22 ijaso\6iod € oxp @arths sifothel @atisdbaeest @outili ze
features Wt hi ntéhe.e system xt, at %t%rdx_ 202, the system adm nistrator
defines sedtr PEY2BPETIpe %ﬁ?e%ﬁr BFEYGOEy BEECH HRET 137SFSS s 8urtilhfy ri ghts
and pri vidsgasaddmtim osééri bemaintaia tdita lingedd3tdd/ &Rd680 make

PCT/ USOQ 20693 2Q uni on of his or _her ilndi vidual rights as defined in the
user profttesPess t P | JIA SR ls e UERTEy §PouFoERLYE 0 3RFESR he or

she bel ongsrporate data without fear of corruption. The database

10 aliases also serve to pool connections to the physical
databases 20 and thereby reduce the number of database
connections required to support a large number of clients
110.



Proceeding to step 204, the systemadm nistrator 5 generates a database
alias 50 for each of the databases 20. The database aliases 50 prevent

di rect use%v@ﬁfo@?@ to the databases in order to nmintai “»G?Iuﬁod}z%ﬁg” ty
and to make "1t poOssible for non-technical users to .safely access

corporate data wi thout fear of corruption. The database 10 aliases al so
serve to pool connections to the physical?l databases 20 and thereby reduce
t he nunber of database connections required to support a |arge nunber of
clients 110. WO 01/09769 PUf/US00/20693 21 Next, at. step 206,. the
system adni niNeXtat oat g8hePaR8s, the syveyem mdpigpistyagogeloensgatseng t he
query ge t : e _f'&f{j ULE Y I ja) o) nments in
a dat abagg‘E OBtE gdé %g%aar??’e%g?tr?cu as(r:I géet d(%?ggsztr}g@w "%% %gvhggggégss. I n
addi ti on,38 he Prederedebi rquemyiaioded® S6esomtaol the elpments dberies
t hat can be d def.i t rﬁgf@#} er cegs{hat can
be used. odgégggégeﬁgt%ugpkgg and the a oﬁrgg}:oior?se%%%véeﬁl%gbl es to
pre¥ent rhaveawsgcess nal iln ;wElidqueon, edhel PSidgf 26681 | quelsy nwodele 86d of the

el gdnart i o Bfie, P 880 Gl CRndf Bt bE° HEGRRY pug

set up praifine pehien askbmsm aodmpueetr esebourcesr shhaveancde wedd ned in
order to control gccess and distrjbuti of, data .15 i thin_t system
l GRe 3 PG R a (1R | abladmRfd Toias, befihdh pphfes e ©
predef i nasb @ieventodensawbyi orasabicionese queédiesane enbodi nent of the
pr]%s ent. _I nv.eréttle%n.zolsn ]:[ergdss_- to the end of the process by which the

system administrator sets up the business intelligence
portal 10 for use within an enterprise. As part of the
setup process, permissions and queries for users have been
defined in order to control access and distribution of data

15 : within the system. : o
FIGURE 3 is a flow diagram illustrating a method for

generating the predefined query models 56 in accordance

with one embodiment of the present invention. . In this
embodiment, specified data within the model . is
20 automatically linked to the extent possible. In addition,

database elements are graphically displayed to the system
administrator to facilitate generation of the query model

56. _
Referring to FIGURE 3, the method begins at step 220

25 in which the query generator 38 automatically identifies
and displays to a system administrator the tables and
columns of a database 20 for which a query is to be

generated. Next, at step 222, the system administrator




enbodi ment, specified data within the nodel is 20 automatically linked to
the extent possible. In addition, . database elenents are graphically

di spl ayed ystem adm nistrator to facilitate gener t he
query rmdel%&(}al@.g%é%ef erring to FI GURE 3, the nethod"begi nspgttr S éigk?ZO- 25

i n which the query generator 38 automatically identifies and displays to a
system admi ni strator the tables and col &ns of a database 20 for which a
gquery is to be generated. Next, at step 222, the system adm nistrator WO
01/ 09769 PCTI USO0/ 20693 22 selects a subset of the tables and columms for
a predefi setectpica ysulrRll 6. the dadalda @nd apdsingisofar &t qregefinede query

gener at or maes whet her the database 20 has full foreign key 5
(FK)/ pri n%?%cet;%éﬂ)%snfornat ion. Full foreign key/primary key information

al | ows data i nPxbesrating: ticaiessisionalie sepo 2R, c dhey dueriye gentsesodi ngl y,
L e S80S lrdf AR Uk | Be S PR R Ko b g P
t abbes ar ¢rrUimnimamal | kelyi nkd®K) o pantatmatidmes in thalpr ederedgd query
rodel €0 Beh Dol K Yhe SHAT AR IhOIIR P 2R oS Lo
be saved o6 bur automaditallan liakedde cdhelingigm ifSthdmdatabaseor .
ALY SO TIG T N MR AT ETESR 0 Y TN, TS R
to deci sipagl b¥a@Rh2%5¥ ABbkcisional step 224 leads to step 226 in
10 which child tables are automatically 1linked to parent
tables in the predefined query model 56 using the foreign
key/primary key information. Step 226 leads to the end of
the process. At this point, the predefinéd query model 56
can be saved or further edits can be nmde.by-the system
15 administrator.
Returning to decisional step 224, if full foreign
key/primary key information is not available, the No branch
of decisional step 224 leads to decisional step 228. At
decisional step 228, the dquery generator 38 determines
20 whether full primary key information is available from the
database 20. Provision of full primary key information
allows parent and child tables to be determined by a
database table search. Accoxrdingly, if £full primary key
information is available, the Yes branch of decisional step
25 228 leads to step 226 where the database table search is
performed to determine parent and child tables. After the
parent and child tables arxre determined, they are

automatically linked to generate the predefined query model



deci sional step 228, the query generator 38 determ nes 20 whet her ful
primary key information is available fromthe database 20. Provision of
full primary key information allows parent and child tables t§#$§§

det er mi nedV@Y1P76%Hat abase tabl e search. Accordingly, if fRATUS y key
information is available, the Yes branch of decisional step 25 228 |leads to
step 226 where the database table searcl23s perforned to determ ne parent_
and child tables. After the parent and child tables are determ ned, they
are automatically linked to generate the predefined query nodel WO

01/ 09769 sBCT/ US@Xd 206%3e£f2Re86.quty pmedeli nesl qudren nbdelsawsd t loen be
saved or further edited by the system.adm,njstyator. 1191li WO 01/09769
PCT/ USOQEfR@EbeT edlkéﬁklﬁi%et%’%éﬁ §f‘8‘hﬁi‘5{§%’% 528, if full primry key
information is not available, the No branch of decisional step 228 |eads
to decisional step 230. At decisional step 230, the query generator

det er mi nes whet her unique index 5 information capable of identifying parent
and child tables is available fromthe database 20. If such unique index
information is available, the Yes branch of decisional step 230 leads to
step 226. At step 226, the unique index information is used to search the
dat abase for parent and 10 child tables. The query generator 38 then
automatically links child and parent tables to generate the predefined
query nodel 56. The predefined query nodel may then be saved or further
edited by the system adm nistrator. Returni.ng to deci-sional step 230, if
uni que i ndex

HaE:
. i



15 information is not available fromthe database 20, the No branch of
dgc! sional step 230 leads to step 232. At step 232, the system

adm nistrator manually identifies and links child and par to
generate t PRt i ned query nodel 56. In this way, tﬁe %r)‘temcje;l rfg%l query
nodel s 56, are 20 to the extent possible, automatically generated with

m ni mal administrator interaction. It wiR? be understood that database
t'abl es and other elenents may be otherwise suitably linked. FIGURE 4 is a
flow diagramillustrating a method for 25 deploying and mai ntaiﬁﬂiFS’g client

appl i cati ons iRetapudmdnrtse dedigional cHtRRIi 2 F THALpRIIREY Kfhti on.

In this enbodiment, £LiGoL aRBLhGRLLONTIRA S eBEARLLY ofe iy Rs dild
mai nt ai net 170 the server 30 Usi ng a thin boot strap applet that is
initiallysteed22® Heads ovd decvistdtnsbest&P 83009784 MErisHemalocdeP 25

formng the client, applicati o]  l t,]:ile]é}, f : hi I
upgr ades $30¢ hé?%(?l i%h%)l%’so??%‘?%é%{r\edt&%%gﬁﬁg% omat | czﬁ]ﬁyhﬁ‘&q#%e %%adr(%éer 30
upog i nit i aftbammtifora cepablsessf ondbytifiping i parent 0anfachidid t4ables

install ation/update.5 procedure Lncl.udes wnl [ i fest: fi
listing atf &N Frng%tﬁd 58!“5%% %‘7“:%1?‘.1‘8% gresﬁdggcégo?;@ %onngdéc i ent
110. Ref effidemi®idd QRRavalldbdle i ddie Prencit ot eje@ifional witieth a new

oot st r o830 5geRESrEe hEteR cite 110 AbarthiR s2Phe ot oAgREr e 1o

the servefpr3fnat¥diceesi 08ef0 to efeadich the aetabas80foemparentt fend
10 child tables. The query generator 38 then automatically
links child and parent tables to generate the predefined
query model 56. The predefined query model may then be

saved or further edited by the system administrator.
Returning to decisional step 230, if wunigue index
15 information is not available from the database 20, the No
branch of decisional step 230 leads to step 232. At step
232, the system administrator manually identifies and links
child and parent tables to generate the predefined query
model 56. In this way, the predefined query models 56, are
20 to the extent possible, automatically generated with
minimal administrator interaction. It will be understood
that database tables and other elements may be otherwise

suitably linked.

FIGURE 4 is a flow diagram illustrating a method for
25 deploying and maintaining client applications in accordance
with one embodiment of the present invention. In this
embodiment, client applications are centrally deployed and
maintained from the server 30 using a thin boot strap

applet that is initially used to download Java classes



versions of all nodules and resources listed in., the 15 manifest file to
current versions of the corresponding files in the server 30. At deci sional
step 256, the server 30 determ nes whether sonme or all of the nodul es or
resour ces WP eVMIat ed based on the conparison. |f some dCTAR20693 { he
nodul es or resources are outdated, .the Yes 20 branch of decisional step
256 | eads to step 258. At step 258, thezserver 30 generates an increnental
update for the <client 110. The increnental update includes only the
nodul es that need to be updated. Next, at step 260, the server transmts
the 25 ifpemenBnidle updadt t4pglivatliicant thlOchdt csient2620.t haaftedd ent 110
updates the clirent side applications based on the increnental update. At

step 264thisnewaddssiupgriagieshe’o | Hafchesd gt t ROTIYRRCe- 33 Sdatdond i ent

110. Returappdet 01 86CHY 0pRd $keRe25B0 | fipHANaA M ibReohl iciNt aapRhi cations

are !l ~ %&?8@?897%9ggc7 U$00/20693e 26 out%ated,dtﬁe Ng branch of =

deci si onakssiep byotheselientisilfo sPapt2el Fhewhnekrablaeipnipdase s

| aunchedy, bRolliks 1#RYuaklC adthYBaa Ry Ia! Rallifesc Midle Ifisiing Eadul es (or

Java cl a ses? are out-of-date, mssing, or obsolete and 5 then selectively

pushes t hemesr asdt vavdibns ¢f aht medwles andHremouncnfy B tth Fdemfdat ed

mani f est %ﬁs a result, users . never have to nmanually update client software
é

and are é to easily roam between different work stations to | og on

wi t hout requi Refigrtimgr tapFIGUREI dns thed mettlzod i begin® bt BOepei2®dtal | ed on -

up-t o- dat-B
10 client 110. At step 252, the boot strap agent on the -

each statiofnith A%dw Bonddl st Y8 cHd EXFEH155 T Gk YT chd Al WS
client 110 transmits the user's manifest file to the server
30. '
Proceeding to step 254, the server 30 compares the
versions of all modules and resources listed in., the
15 manifest file to current versions of the corresponding
o files in the server 30. At decisional step 256, the server
30 determines whether some or all of  the modules or
résources are outdated based on the comparison. If some or
all of the modules or resources are outdated, .the Yes
20 branch of decisional step 256 leads to step 258. At step
258, the server 30 generates an incremental update for the
client 110. ‘The incremental update includes only the
modulee that need to be updated.
Next, at step 260, the server transmits the
25 incremental update to the client 110. At step 262, the
client 110 updates the client side applications based on
the incremental update. At step 264, a new session is then
launched for the update-to-date client 110. Returning to

decisional step 256, if none of the client applications are

e




adm nistration is centrally maintained and network traffic is mnimzed.
FIGURE 5 is a flow diagramillustrating a nethod for 15 adapting and

execut i ng del based on a predefined query nodel | or dance
wi th one eﬁ%@ﬁﬁ@%ﬁgnof the present invention. In.this eangﬁﬁéﬂF@&ﬁ
predefined query nodels 56 are generated and nmai ntai ned on the server 30
by an adm nistrator and provided to user86éupon request and 20
verification of access privileges. Referring to FIGURE 5, the nethod begins
at step 280 in which the server 30 receives a request froma user for a
predefi necbtrpsﬂatysdnndﬂieaﬁo hleamg:habfstiepiésanalhetepr\ws aledcer beads an

accessi bl ortlon the flned guery. 25 pod 56. based on the user's
privil egegtoo pac%gsm MBI & lﬁorﬁ o Sseols%:b 7T | i')ﬁ uflﬁge Uery10 Ht8 56 t hat

may be viwawegd ﬂyet tsemeer 3d ndateeminesi| arhaerrqua nafy, mMiRulaecesstbl e

portion of__the predefi u al so be the portion of t he

query nod&i®Y &legﬁ?% % taFF V\ﬂgﬁ'l?g'g;i%tf 8868820693 °§F°§§ &p. and

Det &5 ni natuheh Gfeldtt iae0gs pubiesOrlid OBoptedtiemoBhiBdS! ety chyertslel 56
' I Ni the user's privileges to the query

may be acco Llshgﬂ bﬁ\ de ern1n|ng

nmodel and Rl &t e 'HFﬁb fReuRE E%@lﬂ?%#%ﬁﬁ§1onA%aéeﬁe§H1¥heu%E%ﬁ s 5
privil egenevel HiRlLHS MidifhdlNg I8 RN tddHtwiire! g péféieéﬁfl@d query
nodel 56, the server 30 nay also determne a rotected. ortion of the

redeflnedﬁﬁ[ﬁ?ﬁ%ﬁkﬂ§Dﬁ%d@FtBGenTﬁéffﬁFspécﬁpm¥;ﬁﬁ%ﬁkﬂnsst©héosem§1nlng or
ot her sui takheut requiring their applications and data files to be

10 reinstalled on each station. In addition, the client 110
executes quickly and is always up-to-date while
administration is centrally maintained and network traffic
is minimized.

FIGURE 5 is a flow diagram illustrating a method for

15 adapting and executing a query model based on a predefined
query model 56 in accordance with one embodiment of the
present invention. In this embodiment, - predefined query
models 56 are generated and maintained on the server 30 by
an administrator and provided to users upon request and

20 verification of access privileges.

Referring to FIGURE 5, the method begins at step 280
in which the server 30 receives a request from a user for a
predefined query model 56. Next, at step 282, the server
determines an accessible portion of the predefined query

25 model 56 based on the user's privileges. The accessible
portion is a portion of the query model 56 that may be
viewed by the user. In a particular embodiment, the-
accessible portion of the predefined query model 56 may

also be the portion of the query model editable by the



10 portion of the predefined query nodel 56. As described in nore detail
bel ow, the query conposer 122 may conceal the protective portion of the

pr edef i ned del or otherw se prohibit edits to th d
portion, oﬁﬂ¥ﬁ@%ﬂ%3edefined gquery nodel .. 15 Next, at stegcgéﬁ%ﬁﬁﬁé server
30 downl oads the predefined query nodel 56 to the client 110. At step 286,
t he query conposer 122 displays the acce@dible portion of the predefined
guery nodel 56 to the user. In one enbodinment, the query conposer 122 :

di spl ays a graphical 20 view of accessible data el ements defining the

pr edef i ne@sexuer yDesgamination dipithe ngoechesible s partdgyor efonthe he

query co(r]%[oé‘g dady ma ce ep teqﬁa%;j paLti redef.i ned
query nodel 6flto preé‘é‘%tgpedﬂﬁéﬁg an%?or Vi evvi'%é %Eﬁ“ﬁﬂ%&eﬁ on.” 25

Pr oceedi rdetermsiramep 88he t heeylier privipeges 12Y thecguesy. nximl eamds to the

o nh it s i Soofl bt B RS R L b0

desel ecti on of arms=rn ase | €S, and j oi ns
bet Seen pikevidsgssase tabl es. Next, at step 290, the query conposer |l D

1,01 09165 G oL A058 57, 1R TCREBLE RS U O SRS
nodel 56.pr¥deflieed? dReriyheodedr sadaphedsgreey BOdrRhy laBsosdetiprmised to the
gener at o FIRROHRREL BREAP Q6 F i RRISHRet dabeda Y SSroddibaze.  The
dat abase gpitiectavepr poesibextigl tHd itdeMaining or other suitable _
10 portion of the predefined query model 56. As described in
moxre detail below, the query composer 122 may conceal the
protective portion of the predefined query model or
otherwise prohibit edits to the protected portion of the
predefined query model. - L
15 . Next, at step 284, the server 30 _downloads the
predefined query model 56 to the cliént 110. At step 286,
the guery composer 122 displays the accessible portion of
the predefined query model 56 to the wuser. ~In one
embodiment, the query composer 122 displays a - graphical
20 view of accessible data elements defining the predefined
query model 56. In displaying the accessible portion, the
query composer 122 may conceal the protected portion of the
predefined query model 56 to prevent editing and/or viewing
of that portion. _ . _
25 o Proceeding to step 288, the guery composer 122
receives. user edits to the predefined query model 56. User
edits may include the selection or deselection of database
tables, columns in the datébase tables, and joins between

the database tables. Next, at step 290, the query composer




can be executed by the connection nmanager 76 to performthe query. At step
296, the server 30 receives the results of 10 the query. As previously
descri bed, WwB91g¢4gsy results are initially stored in the ﬁ@f‘/ﬁﬁlﬁuﬁ&%by t he
cache manager 42. Proceeding to decisional step 298, if the query includes
mul tidi nensional analysis, the Yes branch of decisional step 298 leads to
step 300 in which a 15 nultidinensional §§orage nodel 100 is generated
based on the results. At step 302, the nultidinmensional storage nodel 100
is used tgﬁgenerate pivot, drill_through, and other views as requested by

the user. 1% GEMSTFLES deltasXnasiantedy BEY model (12 fRARSO R user
anal ysi s ieaiR8t {90kt efooddibibie bpaRERoA! dlecthbonHedifihed 9gubspds 10

step 304 in which requested single dinmensio Vi ews are gegergée based
¢bnikR8siep 306.

on the qu@odeleSEl-t sAtSEsep 302 &he vesrcadapteddquerycnd
At decisi%%%éﬁd%gggaf?ﬁe égfvéfg%frfég)ékaﬁﬂEQEBQS whet her the user-adapted

25 query be stor for later reuse. If the wuser desires to
saveéd t he quer yAbpdskep2829¢he ¥be bB@hchgeherdbeorsi @dal astepaBiéallnds to

step 308 i ' the lJ S..SAV 0.2 SelLecte rtfolio 58 of
the user genitefds 3 et dikey BB IO ol PEEE B Gt 305 w0
01/ 09769 moBelSA2/82069Bhe 28atabasde ghlerir aniprdbede desitaadl .SQIst epat306 each
|l ead. to _decisional step,310, At decisional step 310, the sgrver 30

dot e mi neS P RB, REFCEREa R PP SAMRECE 80, TRPRSSE (Toct AP erERT the cal 5
snapshot . gukrg.usat IMepct2ne6,t alnd Weridie IESHldSivedS tthe Bgliis dhe Yes

branch of decisional step 310 | eaqds (o
10 the cquery. . As[£reviou§iy &escribed, the query results are

initially stored in the server 30 by the cache manager 42.
Proceeding to decisional step 298, if the query
includes multidimensional analysis, the Yes branch of
decisional step 298 leads to step 300 in which . a
15 multidimensional storage model 100 is generated based on
the results. At step 302, the multidimensional storage
model 100 is used to generate pivot, drill through, .and
other views as requested by the user.
Returning to decisional step 298, if multidimensiocnal
20 analysis is not indicated, the No branch of decisional step
298 leads to step 304 in which requested single dimensional
views are generated based on the query results. Steps 302
and 304 each lead to decisional step 306. At decisional
step 306, the server 30 determines whether the user-adapted
25 query model 128 will be stored for later reuse. If the
user desires to save the query model 128, the Yes branch of
decisional step 306 leads to step 308 in which the query
model is saved to a selected portfolio 58 of the user or a

security group 58 to which the user has access. Step 308



step 312 in which the query results are stored. to a selected portfolio
58. Step 312 leads to the end of the process by which a predefined query

nodel 56 i%y&&;%\éj,é;ed to 10 a user for adaptation and custqm

The

predefined " query nodel 56 is displayed and altered using a graphical view
of . data elenents. This facilitates robust data analysis. by all users and
all ows novice users to effectively use @#filable information to inprove
operations 15 within.their organization. FIGURE 6 is a block diagram
illustrating details of the query engine 80 in accordance with one
enbodi nenandf theheNpr deeanch neéntdesisionalhi stepb@Nareracht Heeaguekp engi ne
80 i ncl Ud&écfszl.&péfré't% a¢pta drivers 84 and an 20 intelligent dataset 82-
0 a:

operabl e I'n. response.

gquery request to identify fromthe library

necessary dataAUridﬂnksiQnai'iétpprfalﬁwtheheeqmwswer'ﬂiﬂi deglerimgvas dat-aset

drivers apten W W) BAflRd R FadiCRENA o 4 plarkifeal™ ©

conpri si ngpapstotnecessar § datear dselexrtss 84oi rstddee. thecaesalysoradera and to

execute in order, th data .Jdrivers 8.4 in the.driyer i ferring to
e 6. SRARRTOt o/ Fhg o AERo dEAnE ot feiriemal s skeh, MY Mesdotoi 1
response step @12 Y ihTMvd@ch 1/ €19y 6 Yl UPBB1h206893ars0 stesedst toThe dri ver
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10 a user for adaptation and customization. The predefined

query model 56 is displayed and altered using a graphical

view of data elements. This facilitates robust data

analysis by all wusers and allows novice users to

effectively use available information to improve operations

15 within their organization.

'FIGURE 6 is a block diagram illustrating details of

the query engine 80 in accordance with one embodiment of .

the present invention. In this embodiment, the query
engine 80 includes a 1library of data drivers 84 and an
20 intelligent dataset 82 operable in response to a  query

request to identify from the library necessary data drivers

84 to perform the request. The intelligent dataset 82 is

further operable to determine the necessary order

of the

data drivers 84 to perform the request, to generate a

25 driver chain comprising the necessary data drivers 84 in

the necessary order, and to execute in order the data

drivers 84 in the driver chain.

Referring to FIGURE 6, the intelligent dataset 82

generates a driver chain 320 in response to a query

TTAMEE .



5 based on the query request. In one enbodinent, the data drivers 84 in
the library are derived froma base class for which all interface nethods
call the next driver in the <chain. In this enbodinent, each data driver
has a chai YOBMBM ty for placenent in a same relative posPETEIPORPERi n 10
the chain 320. As used herein, the termeach neans every one of at |east a
subset of the identified itenms. For the igbustrated enbodi nent, the driver
chain 320 includes data drivers DI, D2, D3, and D4. Data driver D1
perforns a fetch database operation which returns requested 15 records. The

returned neemedt.ar e'rnexarS(téted:Haundaaﬁo dhtyeded? qand |dipyess byzslat a
driver D3. Data driver rforms the requested search _on the sorted

e
and i ndePEFFELEYr §8098§f°r‘ﬁ th roayested @eRkY ar Toergatangrieen®
enpl oys stzandaind ZBhaaEeall y et ko M WHE 20 whalapase QU&iiéﬁleAS a

result, the portal 10 need not be custom zed for particul ar database
queri es af@tendwyers; $4 Rrfi aedered nbyntdien %ﬂ?@l&me(ﬁssiatrﬂﬂﬁﬂ |%jénce

portsal 10pagedr &SHICERe GhEREréqhast.f! oy dibagr lH‘ghl:._atl ation of

25 the nodul ar query engine_ 80 i'n accordance Wit one itbo rren of the
present i AFANErEn84RENeFRenibTAFY QURE derived feomoal lbesﬁnslass stemp 340 | n

e SRS sk Leice ehielol (01 TLep) LG SeLige! oML oL
PC | USOO Zb838- 311nir this s egbofiiment he eaichr aiqﬂ:awed:emyhas @erélain t he
query  reguegli e’ ¥o2e U1 ehlnt! Gh 344 5ahle et %llvegentsﬂzaito%s ekt
10 the chain 320. As used herein, the term each means every
one of at least a subset of the identified items.

For the illustrated embodiment, the driver chain 320
includes data drivers D1, D2, D3, and D4. Data driver D1
performs a fetch database operation which returns requested

15 records. The returned records are next sorted by data
driver D2 and indexed by data driver D3. Data driver D4
then performs the requested search on the sorted and
indexed data records. in -this way, the modular query
engine 80 employs standardized access methods to perform

20 database queries. As a result, the portal 10 need not be
customized for particular database queries and the cost to
provide and maintain the business intelligence portal 10 is
reduced.

FIGURE 7 is a flow diagram illustrating operation of

25 the modular query engine 80 in accordance with one
embodiment of the present invention. Referring to FIGURE
7, the method begins at step 340 in which a' query request
is received by the intelligent dataset 82. Next, at step
342, the intelligent dataset 82 dynamically selects data



determ nes the order of data drivers 84 necessary to 5 performthe
request. At step 346, the intelligent dataset 82 dynamcally constructs a
driver chain conprising the necessary data drivers in the_ne sary order
to perfor WOOH®76uery request.. Next, at step 348, the irﬁgll‘lléi’@i"r??g dat aset
executes 10 the driver chain to performthe query request. Wthin the
driver chain, the datasets 82 are execut®rd in order wwith each calling a
next driver 84 in the chain upon conpletion of its own execution. As a
result, the query engine 80 and dataset 82 are application independent and
can be.. ggagbh¥. 84S frbm MY flidddrg TeRReshriewd WaticrialtiHey duerddi ng

dat a drlvers 84 to the library and programming the intelligent dataset 82°

as to tha&egueghetionality. FIGURE 8 is a block diagramillustrating details

of a .multidi @ﬁéé@ﬁfﬁ g Sty ageegvcgeu 109hkN AKCYTRRGR: - WhtAsepe 820

enbodi nent of e present 1nven In this enbodinment, the storage nodel
100 uti | de¢ermines- sphae scordesni fct dagat odrAVAFRi 284t HBSGESAH 9 nodel
10 I n
calq‘scul at %ons 0 be dy 25 100 is

cally performed after the nod

const rucsed. dﬁwmcalrigr t GORBCOREL S, & hérmaﬂ-”l dthaeiisi §ﬁ§lpr§§bﬁagé'-hermdel 100

conprises a_slot 360 .forg4 fﬁ?{ksf gﬁ l?é}%éasaz? Obr382 péx it ul at ed

di mensi o< 7ﬁ3a5¥man3| ona cont aln entries an assom ated data
val ues exheaghesdyi regué¥x 01/ 09769 ... PCT/ US00/ 20693 - 32 from a dat abase

while the cal ﬁggcgs edat:di s é‘Bi %'18%' C-El?e 3§ﬁtelligent dataset executes
10 the driver chain to perform the query request. Within the
driver chain, the datasets 82 are executed in order with
each calling a next driver 84 in the chain upon completion
of its own execution. As a result, the query engine 80 and
dataset 82 are application independent and can be . easily .
15 modified to support new" functionality by adding data
drivers 84 to the libtary and programming the intelligent
dataset 82 as to their functionality.

FIGURE 8 is a block diagram illustrating details of a -
multidimensional storage model 100 in accordance with one
20 embodiment of the present invention. - In this embodiment, .
the storage model 100 utilizes a non-sparse architecture to
minimize - the size of the model 100. In addition, the
storage model 100 uses an open architecture to .allow
calculations to be dynamically performed after the ‘model

25 100 is constructed.. '
' Referring to FIGURE 8, the multidimensional storage
model 100 comprises a slot 360 for each dimension and a
slot 362 for a calculated dimension. The dimensional slots

360 contain entries and associated data values extracted

ddie bl an e nkhge %EQEageA@%ePl%%éls% nla@@mg{&m tlddet to al | ow




contain data cal cul ated based on the extracted data.. For the illustrated
enbodi nent, each dinension slot 360 includes an entry storage 370 and a
di mensi on stor 5 372. The entry storage 370 contai ns
non-sparse“@HPﬁggg 374 for ‘the correspondi ng di nensi on. P?g?er% 0&? only
non-sparse entries are included. The entries 374 represent conbinatric

di mensi onal val ues and each identify an 3&ssociated data value 376. In one
enbodi ment, each 10 entry 374 includes a pointer to the associ ated data
value 376. Alternatively, the data values 376 can be stored along wth.
the entri fso74 idatalmamnt while othge SVulated odimenmsinn nsédptsafb2separ at e
storage of the.da val ue 376, er. Lapr h Ci y and processing
speed of Fﬁ@pai% é{%f?ic :ﬁ'n%u‘:j‘sa?:gr?a?%\é%éﬁr 88e£%d§¥€€%‘8€ééfh%§%hensi on storage
372 includes therdaihe ydlustsratdd esbodiment, wWddtlentdimens3drd isidthe entry
storage 370. The gata vaIu%f 376 reores%ﬂ; un%que I mensi onal_val ues for
each di neR€PoANCIYIRES AR HRUTY FYRTIAIRI B4l 2PRnRs SO0 RAUSPS or
each non-spalse Y renty. stegligé nBendidomionala | ek ofdaidnfdpaarsen _

i ntersecti on between non-sparse entries_ 374 _.in different_dimensional slots
360, The SBETLRS Priflcrfinechiit oRQFTPPRREAHID AIBPRRLSRone BRSTRAAPLAS

i nterdi ”eﬁﬁi?néﬂodidﬁé&‘-se' Neptgi&dbadidrenheltibed. i Nt endi nepcrpeal 37anks 380.
are bi-directional to allow  efficient traversal between the di nensional

sl ot s 360TFRTERSREFORPIRRETHR FiBARSIORAY r Vabiest andpegrhogidrntify

PCT/ US00/ 2Q6%eced atla | b€ diviane o896, | i nks 33 cambeatifty e ify

10 entry 374 includes a pointer to the associated data value

376. Alternatively, the data values 376 can be stored
along with the entries 374 in the entry storage 370. Use
of the pointers and separate storage of the data wvalue 376,
however, improves efficiency and processing speed of the

1s multidimensional storage model 100.

The dimension storage 372 includes the data values 376
associated with entries 374 in the entry storage 370. The
data values 376 represent unique dimensional wvalues for
each dimension.

20 A set of interdimensional links 380 is provided for
each non-sparse entry 374. Each interdimensional link
identifies an intersection between non-sparse entries 374
in different dimensional slots  360. The set of
interdimensional links 380 includes one or - more

25 interdimensional links. In one embodiment, the
interdimensional 1links 380 are bi-directional to allow
efficient traversal between the dimensional slots 360 in

either direction from an entry point.



all intersections between non-sparse entries 374 in the dinensional slots

360. Accordingly, all intersecti.ons, including non stored enpty
i ntersections, can be deternmned 5 fromthe non-sparse entries 374 and
traversal SYOP276% nterdi mensional - |inks 380. In-particECEAUSIZ63 |

I ntersection between database entries in a first and a second di nension
Is. determned by the lack of the databaga entries in the nodel or the

| ack of interdinensional. links 10 380, connecting the entry 374 in the
first dinension to the entry in the. second di nensi on. Non-sparse

i ntersecti ons Thet iekerdimehesogdy Qinksf iIsy - aolleeconsli¢i T@eatppyare
determ ned, by traversing the interdinensional |inks 380 fromthe specified
entry in ?H%'f’iqtﬁrs(ﬁcﬁé?@?orp‘?‘?‘ﬁ?ﬂ hBORSSRAERE f SAFTdSsr y374 3 EBGond

~di mensi ongfhéhd e ObtaAIGEsNg36H e dakeo¥alinglp/6 ABE0Gntee@devtiBnkhe entry
374 in the second dinension., Data and information obtained by  traversal
of the i ntRPHIHEIE| R SERTRG IR dinteFgectiongyt fan Psr degermined

- progessi Ngr@s dgse’ iR dfarmer Centlpisl! 3720 haloW.e BRRahCUbRt eghdi mensi on
362 includes a set ..of “calculated values 382. The cal cul ated val ues 382
are  val irtextinanaimadm pkistked | N80 cal cultat i arrrtiepdasted y Bulliser

cont enpor i NoeBelH! (dSLARRY ODAL-ELOT 308 25 Ille! 210 o Tus,
‘while the nultidi nmensional storage. node 00 provides an open architecture
to al |l ow sedongd adimgnsic tig detexmined dy Wwntbagjorohebbe databasei ons:

req%ste%%ﬁ‘ﬁgﬁéﬁ%‘é@é&ei Ngx MPRE! 18LK BECGALE UL ThEs 208a Pt PLREs 1O T '.m

WO 01/ 09
10 - 380 connecting the entry 374 in the first dimension to the

entry in the second dimension. Non-sparse intersections
between entries 374 in a first and second dimension are
determined by traversing the interdimensional links 380
‘from the specified entry in the first dimension .to the
15 : specified entry in the second dimension and then obtaining
the "data wvalue 376 associated with the entry 374 in the
- second dimension. Data and information obtained @ by
traversal of the interdimensional ' storage model  100: is
output for further processing as described in more: detail

20 ‘below. _

The calculated dimension 362 includes a set .of
calculated - values 382. The calculated wvalues 382 are
values derived from predefined calculations requested by a
user contemporaneously with the multidimensional storage

25 model 100. Thus, while the multidimensional storage model
100 provides an open architecture to  allow calculations
after its creation, contemporaneous calculations requested

by the user with the model are precalculated and stored to

il



34 mnimze processing after creation of the nodel 100 and to inprove the
speed of multidinmensional analysis. FIGURE 9 is a block diagram

illustrati Rgo@edg) ary data 400 and an exenplary mul tidi nEasiqRabest OF age
nodel 5 402 for the exenplary data 400. Referring to FIGURE 9, the

exenpl ary data 400 includes dinensions CL and C2 and cal cul ated di nensi on
CG3. Dinension O includes unique entry Vtues A B, and C while di nension
C2 includes unique entry values D, E, F, G and H The cal cul at ed

di mensi on 10 .C3 includes cal culated data, val ues 4, 5 and 6

cor r esponSiRgMizedPrPERERI NG aERET negerbien afi SHE “‘Pﬁ@i Apiand, &9 or age

nodel 4021&n5&‘:~b’dgeéh§'%é&%@'mulﬁ:’ﬂﬁ%eﬁ%oﬁ% QhHEQEiQnS Cl and C2 and
cal cul ated “di mensional slot 406 for calculated dinension C3. In the 15 C

di mensi onal s| BIGURE, % hdsdiaredicsial dirg¥ame i4lgstrasingesexempiary
dimensi onghe}al 4R AndBarfExémplidty, eﬂhwédﬂ@ﬁéﬂ&né‘ﬂ? sh;%EJag;@ S fies

with which the data values are ™ assoclated and pointers to ata val ues.
Si mS ar | y,‘!O?héorCEhQi pEAEPLRYY data 40N | RefgiosingitpFHRURE & Udhe D, E,

20 F, G @ng 5 'OM %.tzfyl%%sd'lélm EigngtOéfg 14&6 Cin &&ies
at e WI

entries assoc the data . values an p0|nters 0 the data val ues.
| nt er di nregailondatednidim@EiondefBi.fy iDhkmarssicn ofd benmkedeentunnme and

e oot gl YRSy 1 DA T WHELE, cibbnithe 2! SRR D 20

pr edef i nednteyyevadaesons ¢, d‘e,t &) nahdeHC  Thed @cﬂﬂmmﬁi odibmertgion t he

Sgﬁ@glsa;\ygﬁéar %ﬁ.ﬁdlgogeéalcu ated C(faﬂ:a va S(tagr III,nezd', E(’)r 4e’xa£"|:)l g.’ndt hGat en'F ry
corresponding to different predefined calculations.

The exemplary storage model 402 includes dimensional
slots 404 for dimensions Cl1 and €2 and calculated
dimensional slot 406 for calculated dimension C3. In the

is Cl1 dimensional slot 404, the dimensional storage 410
includes unique dimensional values A, B, and C. .The entry .
storage 412 includes entries with which the data wvalues are
associated and pointers to the data wvalues. Similarly, the
C2 dimensional ‘slot 404 includes unique data values D, E,

20 F, G, and H in dimensional storage 414. Entry storage 416
includes entries associated with the data . values and
pointers to the data wvalues. Interdimensional 1links 420
identify intersections between entries, and thus data, in
the Ci1 and C2 dimensions. The calculated dimension 406

25 inéludes calculated data wvalues 1, 2, 3, 4, 5, and 6
associated with predefined intersections of data in the Ci
and C2 dimensions.

From the exemplary storage model 402, it can be

determined, for example, that entry values A and D in the



WO 01/ 09769 PCT/ US00I 20693. 35 C1 and C2 di nensions intersect in that they

are connected by interdinensional |links 420. ..It can be further

det erm ned, try values C and D do no intersect in H@ éya?aare not
connect ed gbp@%?ggdinensional i nks 420. 5 Entries-are co% épé f

i nterdi nensional links if any one or a series of interdinensional |inks

connect the entries. FIGURE 10 is a fl ow5di agramillustrating a nmethod for
generating and using the nultidinensional storage nodel.100 in accordance-
wi th one enbodi nent of the present invention. 10 Referring to FI GURE 10,

t he met ho@l bagd n€2adigemsiong iimtwhriseltt Ha nihat dthensavealkosnectgé node
100 is g raigge &@héﬁgaé?gficﬁ iqg nnde&tnaqgggr é4 i@u#gﬁggnse to a
query request And 15 based on resiTis of the guery reques?..' e query
request sismErmiged hehalt mensrgnsradn@sdal aand5 Ii densiconinfersdde in

mul ti di si.onal storage del 100. .11 one. _enhodi nent he',

mul ti di mEndonalSYoHET ﬂ%ﬁgaaneﬁge%eﬁgréPﬁgr ﬁ@eﬁﬁf??%#niﬁ§$%né?03torage
nodel .. Hitriks dre sdonmdatad doylaintertinettsiformad thimkou £eanyrooneach dat a

ord, the di ' | ,val d, dat al t hen 20 _f et ched.
Ther eat t & 3 GEZa8n ohi HBREFORIFIRFHAL JHinKE, GORnecro Ehg PETISE-

mul ti di mensi opgicuRkEdalo nanagefldd dbdgprdm NEFludtrdthihdgli arenetiosdml fo@l ue is
present in entry stogﬁge 370, bgtn$ﬂica,case,it na; be used. _If the

di nensi o/RANSFALIET; anfousigged tifdmeneignal opEgEaay onodel %y 374 is
created 4% faicdrid@nden®ithodrle “abobEimEn€NbEY thbOpRE8eR¥ 0iAvEnt 6h.
correspondi ng data value 376 stored in dinension storage 372. In either

. g .
cak®, thReFFEATHoRS F ECPRKt 101 aFBFs RPTHAORISHRS 1 8L BERP 1% crht e
i nterdi ngASicANalnd | fBe 88fndMional storage model 100 is generated

by the multidimensional model manager 44 in response to a
query request and is based on results of the query request.
The query  request specifies the dimensions and data.
15 ‘dimensions for the:multidimensional storage model 100.
In one embodiment, the multidimensional model manager
44 - generates the multidimensional storage model 100 by

first fetching data records from the source. For each data

record, the dimensional wvalues and data wvalues are then

20 fetched. Thereafter, for each dimensional wvalue of a data

record the multidimensional wmodel manager 44 determines if
the dimensional value is present in entry storage 370, in
which case it may be used. If the dimensional value is not
present in the entry storage 370, an entry 374 is created
25 for the dimensional wvalue in entry storage 370 and the
corresponding data wvalue 376 stored  in dimension storage

372. In either case, the dimensions are next traversed

from left to right to create interdimensional links 380 for

the entries 374 in entry storage 370.  Existing links are

amim



the entries 374 in entry storage 370. Existing links are nsiui WO 01/ 09769
PCT/ USOQ' 20693 36 reused while links that-are mssing are created. In

addi tion, f\Qpeihdes i ght-nmost di nension, data val ues fetche{d?r,bgdmhgyg record
are added by the multidinmensional nodel rmanager 44. it w be under st ood
that the 5 nultidinmensional storage nodel_100 may be otherw se suitably
generated. After the nultidi nensional sto?%ge nodel 100 is generated, step
440 proceeds to step 442. At step 442, the nmulti.dinensional nodel manager

44 receives a view request 10 for a subset, of the specified di nensions
and/ or daFgUsgfne¥Riths 1iGke  thatsidpe4Misging ndre dFKeAtPEnal nddel

manager 445detebH] Nesrt LAXCEEGhE -NESESEBh¥nd Lo NELd BvdI\fes VESVEREPM t he
storage nodel 100 and a starting point for each traversal. The traversals

are def i n€@rbythe e TEFOIFecAFe e@AfafenBYonshanalitdddmensingapoimedeh entry
determ neg,Raged onghow. the gpdel  4PP | SergaHﬁg?@Pstééh ong.enbodiggpnt,, the
a

mul ti di mensi onal nodel manager 44 retrieves Irst and a next record from

t he5 nmul t uikddimenaionabr ageonagel MoGedsi PG bwayombgp, Qtherwire to-|eft
recursi vesgwggﬁ;t %‘11%5&& enbodinent, to retrieve the first record, the
a n% e

mul tidi nension manager 44 positions a first di nension selected for
di splay to thafterstthatrypudtddigensabnal Nekbragél medeht 1&0triiss, which

o 0SCobBebhERA e hedl 16 frdalediIN a0l W PN AR 4 LIRIE 1

sel ected multidimensional model manager 44 receives a view request

10 for a subset of the specified dimensions and/or data

dimensions. Next, at step 444, the multidimensional-model

manager 44 determines traversals necessary to generate the

view from the storage model 100 and a starting point for

each traversal. The traversals are defined by the

15 specified dimensions and the starting point on entry
determined based on how the model 100 is organized.

In one embodiment, the multidimensional model manager

44 retrieves a first and a next record from the

multidimensional storage model 100 using a bottom-up,

20 right-to-left recursive movement. In this embodiment, to

retrieve the first record, the multidimensional model

manager 44 positions a first dimension selected for display

to the first entry storage value. Next, all parent

entries, which are those to the left of the first entry,

25 are positioned to their first entry storage wvalue. Child

entries, which are those to the zright of the selected

dimension, are also positioned to their first entry storage

value. For the first record, the multidimensional model

manager 44 then retrieves values for dimensional entries at



di rension, are also positioned to their first entry storage value. For the
first record, the nmultidinensional nodel manager 44 then retrieves val ues

for di rrensm{}ﬁ}“gﬁpt ries at WO 01/ 09769 PCT/ US00/ 20693 375%{3/8%@22@? tions.
e e r

To retriev next. record,. the nultidinmensional nana enpts to
nove the right-nost child in the view If the right-nost child is novabl e,
it is repositioned and the data values B@tched at the current 5 positions
within the nultidinensional storage nodel 100.. if the right-nost child is
not novable, the nultidinmensional nodel manager 44 attenpts to nove the
parent ofthesg @egitionsch i sTe heretrieve mighi ateeéyt . t pecoed, | efhe of the

hild. [f t- . i L] . I -
Fot chod S Rerreicnay Weadofr 1t REcotlptETED hotdTEnd GibAC HA0E Dol

100. |If chidddrentheaniew. belfiovkhe, rightitnestptchildeiles novable, tie parent

of that parent jch is 1 try . lately .t he left of the first
par ent, and ]ﬁ%osplr olc""é'lsesd'S a.‘AHraetS{;eatgeac}: Waﬁr% %%t‘%her&e n?ets f%?ra?ﬁ?rﬂet this

poi;t, thmsignidnef whehipr chessmibt idiamedonal wstordge umdeedt opab t hat t he
and startin oints wt the,.mul tidine

aggvﬁ;jalb'% ot heR%i seréa?gé'ﬂ?i’/t det Egil“rf‘?'ied. 1Br oc &K ngs_"li‘%’n%]ﬁpsz?lgtﬁ%ehgodel -
nul ti di medfitdddmetiddohal 2fodehagahagér! r 44 erfengts Mebt | dbvensitnal
PLor20e ool 100 SR TRIS LY cROL I R S35 ColeCt] 1Ly st ona
i ntersectlie®t. OF stid 441d.he nif tiveneparenel ist aicvaslendeit 16 -
determ nes any value at the specified 25 intersection. Next, at. step 448,
t P mul t iXEPeSisigrse and the data values fetched at their current o
positions in. the multidimensional storage model 100. I1f
the parent cannot be moved,. an attempt is made to move the
parent of that parent, which is the entry immediately to
the left of the first parent, and the process .repeated
15 - - until no parents remain. At this point, the end -of the
process 1is reached. It will be ‘understood that the
- traversals and starting points within the multidimensional
storage model 100 may be otherwise suitably determined.
Proceeding - to step 446, the multidimensional K model
20 manager 44 traverses the multidimensional storage model 100
from the entry point across connecting multidimensional
links 380 to determine the existence and/or wvalue at a
specified intersection. At step 448, the multidimensional
storage model 100 determines any value at the specified
25 intersection. Next, at. step 448, the multidimensional
model manager 44 determines whether additional traversals
exist for the model 100. If additional traversals exist,
"the Yes branch of decisicnal step 450 returns to step 446

and the remaining traversals = are  performed and

el




model nanager 44 deternines whet her addi tional traversals. exist for the
nodel 100. if additional traversals“exist,. the Yes branch of deci sional

step 450 r o step 446 and the remaining traversal %c‘?ﬁ%rm or med
andeI M WO W@%Q PCTPUSOOwOGQB 38 intersectional values calcu g{ ed
until all traversals have been conpleted. The No branch of decisional step
450 then leads to step 452. At step 452,3%ata and i nformation output from
the 5 multidinmensional storage nodel 100 is sunmarized and sorted. It

wi || be understood that the nultidinensional .stO'r'age nodel 100 may be
ot her wi seinberseckieonab palues t calrdlateduuntdldald. tiamensalsbyhastepar at i ng

the trave Lan f e rizi ti 0 tj,.qns, 10
pr ocessi ngég#f Fgﬁé%%é?s [ &‘n%rg]oygd.lﬁheﬁga, Cat r%tcg%q&%%& |Sjrt}% &r %gslft’o?odr?%o%ut put
fromthe leadsith meep Akd. st orage nodel 100 is graphically displayed to

the user in a fgq ed,yiew th lewegs 124 on th lignt 110.
Proceedi ng to %gc:é?‘lse naflggtepé)%&, gf‘ﬁ 1N T A %%gbbg afﬁo e ted,

t he5Yes bwabtidimg¢nsiondlo stemgkl? medethi chooheiwi e\uulirﬁﬁl:tlﬁ&bdanduﬁjgm fied
di rensionsg__are received,and the process. repeated unti] all requeste

Vi ews hav%oﬁlé%‘ﬁ‘ co% ef’égjfa § HEFFERRAPY othRE & r.m‘ﬂt“{ﬂ‘i‘?s&ﬂw, the No
branch of stiecage onablielt apoliofiay ebds dtthedvildee €O Dutd® PHOGRESBorN this

way, the business intelligence portal 10 provides, a mnultidi nmensi onal
stgr age %‘geﬁu‘ﬂ'}ﬁrﬁer gﬁﬁged HOEVETe illl“ﬁbr 8GRATRF SRS s $hRy taversalt hat

support eppéfateitn pifsdm anthedr sulmaREEShG ONENAUr4d¥ing operations,

10 processing efficiency is improved.

Next, at step 454, information output from the
multidimensional storage model 100 is graphically displayed
to the user in a requested view by the viewers 124 on the
client 110. Proceeding to decisional step 456, if

15 additional views are requested, the Yes branch returns to
step 442 in which the view request and specified dimensions
are received and the process repeated until all requested
views have been completed and displayed to the user. At
this point, the No branch of decisional step 456 leads to

20 the end of the process. In this way, the business
intelligence portal 10 provides a multidimensional storage
model 100 of reduced size and improved processing speeds
that support efficient pivot and drill operations during
data analysis. In addition, a user can create new

25 calculations to analyze data intersections that were not
anticipated during the original definition of the model.
This reduces time and resources needed to support pivot and
drill operations. The additional views may include pivot

views and data drilling for high and low level analysis.



data analysis. In addition, a user can create new 25 calculations to
anal yze data intersections that were not anticipated during the original

definition_of the nodel. This reduces tine and resources support
pi vot and v@’r‘f’?"ﬁ%er ations. The additional views may i ncf’g’g@g@%%? Vi ews
and data drilling for high and | ow | evel analysis. WD 01709769

PCT/ US00/ 20693 39 FIGURE 11 is a screen38iagramillustrating a display of
rel ated wi ndow 480 in accordance with one enbodi nent of the present )

i nvention. Referring to. FIGURE 11,. the display w ndow 480 includes a
menu bar 486 WIGWRE ik i &% yaofscreen Slidgwamenidust8@tdingpasedisgpbary a top
edge of t |- W 0, . | s.di s g_‘[Eed tely

bel ow tk?te}enrgénlu e:‘%/ s #eébgiisrbf%%/g%dn ow j@%ﬂf u?rg%eg&?%%% 'es.aﬁ cat al og
wi ndow 4%heamtresepdr tinyiens inhndoRedzdr oy acenFIGURE chl al tige dOspilaydow 492.

The catal ag w n 492 displays a file higrarchy wthin the catal.ag 32. The
portfoli @l%dﬁ o%%%ancc#us%%as% T%éu v#%ﬁvsh% nf?ég%bfl‘ N Lt o%ap%‘fjtchf olio.

W tshi n t kiowporémis 0488ndhwpd3éd, anly 04 the \edys of tirpadbémlay

di spl ayed .in a discret e i ndow,. ..496.. 15 orage,, of the views in

di screte PP-'@? 48%ked %y\é?ﬁg E’%Ft #gloi &sarf%ilqﬁ%sgﬂ%ay“ﬁedr’t‘?é:er]é’i;?ee]t?“(/i ews

W thin thkte penplif Bakro4dbndow 494 all ows' rel ated docunents to be easily
organi zed together _and efficiently displa %%to .a uyser. In partjcular, the

portfolio wndBf 484SRl qedoy 6fhont hddRowgRSa i ff@IPR a
I nterf acgingbly) 49Bh@nd S e £o1liW whinadva 40 Gy -elitsS 1y eshpaidy n t he

" Mindow "a93. ™ 'ihe © dltalog' Window (403 aisplays a file o 0%
hierarchy within the catalog 32. The portfolio window 494
displays the views linked by the action -portfolid_.

Within the portfolio window 494, each of the views is
separately displayed in a - discrete viéw window . 496.
15 Storage of the views in discrete files linked by .the
portfolio and display of the related views within the
portfolio window 494 allows related documents to be easily
organized together and efficiently displayed to a user. 1In
particular, the portfolio window 494 provides .a - common
20 window with a single data interface (SDI). The discrete
view windows 496 are displayed within the common window in
a multiple data interface (MDI). It will be understood
that other types of related components may be discretely
stored and linked together for display through a compound

25 file. | .
FIGURE 12 is a screen diagram illustrating a display
window 500 including view buttons for navigating between
related views in a portfolio in accordance with one

embodiment of the present invention. Referring to FIGURE




that other types of related conponents nmay be discretely stored and |inked

toget her for display through a conpound 25 file. . FIGJRE 12 is a screen
di agrami | ijng a display w ndow 500 including view r
navi gati ng e{){’v\@ré&r?. related views in a portfolio in accor ar’n%éewl\?\?sgﬁ one

enbodi nent of the present invention. Referring to FI GURE nent WO 01/ 09769
PCT/ USOQ 20693 40 12, the display wi ndo®#®%00 includes a nenu bar 50.2 with
a variety of pull down nenus 504 di sposed along .a top edge of the display
wi ndow 500. A tool bar 506 is disposed immediately below the nenu bar 502.
The di spl 49, wehdo@wibpdag wiotoweS08 cacdludgswianderbOgamnd0d pokhf @l i o

wi ndow 5 r eyi y, ' ddh C i Lt.h_catal ' w 492
and portﬂ??%e#n%m.d%?ﬁ%&%jléus r%%%gé%o%&%na %\? e\%%\ﬂyng%a/s 512
are naxi theedimsplay heripdowf 0600. wi ndowtiotd t bapr ovd6le i 0 dimposeded

viewi ng. Jo allow nawui gati bet ween_th xi m,zed, wi_ndows,. vi ew _huttons
514 are prBYF %It?# \iFefa;]‘zopwo%'rs}ée tt%e%;}?a}ﬁ %a({%a'on@&e gh\ﬁqqﬂé’w“g‘fffoa’n gi spl ayed
as 5t abs ahoehgdes ta@peathiog fwintow @dd aid aVpudmidiio wihdowvisaw gt t ons
ow 512 as the active

514 are each pperable to display an associ ated 15 win
wi ndow i npjfﬁgzb%‘h% t‘ge%%fﬂ?ﬁéfi b‘x CORAPETLPR oAt sE?EagﬁgqﬂﬁBF@PV 474 easily
navi gat e aedweercfdlie Wihdows 494s a result, users need to constantly nove,

cl ose, open, and resize windows to viewrelated data stored _in disparate
files. The vi &Fbﬁ&pﬁé%rﬁ&e& h%‘m‘igé“%'digbﬁ&yé‘&ww&n@%t &drei n
response hmigxhi¥dd SubieR! ethe portfolio window 510 to provide

10 optimized <viewing. To allow navigation between the

maximized windows, view buttons 514 are provided in
response to maximization of a window 512 and displayed as
tabs along a top edge of the portfolio window 510. The
view buttons 514 are each operable to display an associated
15 window 512 as the active window in response to activation.
This allows users to quickly and easily navigate between
the windows. As a result, users need to constantly move,
close, open, and resize windows to view related data stored
in disparate £files. The wview buttons may be otherwise
20 displayed or generated in response to other suitable
events. For example, the view buttons may be generated any
time a first window becomes at least substantially hidden
from display by an overlying window. Thus, as soon as a
user indicates that a window should be wmaximized,
25 positioned, or displayed to cover a window, a view .button
514 may be generated for the window to be covered. The
view buttons 514 may be positioned independently of a
corresponding window. Thus, they may be displayed adjacent

to or remote from a corresponding window.



events. For exanple, the view buttons nmay be generated any tine a first

w ndow becones at | east substantially hidden fromdisplay by an overlying
W ndow. Th‘!@ / oon as a user indicates that a w ndow sdyauEool2086s

maxi m zed 91 E%gl tioned, or displayed to cover a window, a view button

514 may be generated for the wi ndow to be covered. The view buttons 514
may be positioned i ndependently of a coftesponding wi ndow. Thus, they may,
be displayed adjacent to or renote froma correspondi ng wi ndow. WO
01/09769 PCT/ US0O0/ 20693 4]. Although the present invention has been

descri bed wi t Althovshathenbsessnht §hvepkiQushamaRges. dgRATHIRA (X i ons may
be suggestafl g Oé{ﬁ)o%ﬁn#rﬁ% | Rreddi®u garctha s Sadd'{ R04LE cddind hypr esent.

i nventi on encomnpass such changes an Ifications as fall within the
scope of behesWM tel Sines. skmllqd |in| thev\@r@l/ 09769 FCTivkerdedh693 42 ~
LY. |Ij 11} m%laéNE t for
managi-ng sp a%’f%é?‘g a H’a&uw%matl r% anq‘ng %ggﬁgﬁge%t erface,
conpri si mngodifhfcartiiogseaat dfald pwithint hef sebpeedfatiheet appended 5

di scretegllal X storlng a conpound file linking the discrete files to each
ot her; o ' N




di splaying in a graphical user interface a coomon w ndow for the conpound

file; and 10 di splaying within the common wi ndow a di screte wi ndow for

each di scraygoidrey 2. The nethod of Claim1l, further conppdFiusaredo®’ i N9

each of the discrete files separately in the conpound file. 15 3. The

met hod of Caim1l, further conprising stofing a link to each of the

discrete files in the conpound file. 4. e net hod of

conprising 20 di splaying the comobn wi ndow in a single mlﬂmmmﬁmmml

(SDI) and_the discrete windows in a multiple data interfacé ¢VDIF).S769 |
WHRAT, IS, CLAINED 1395

FETErnn | 1 111 PCT/US00/ 20693 WD 02/09 c 43 5. A
net hod for manggi nga angethdd! BENJ nidnsBant eandatalypfwlﬁg ardiSleg I N. A
busi ness intelligence portal, conprising: storing each of a plurality of

rel ated dARBOTRRLACR nin a mxAnhicedle UBRKe InEEEERAY, aCRBRBLRHRE: fil e | i nki ng
the discrete fitesin® e8@Rhoet %e;plxﬁtaﬁm@ww kélé‘t&ﬁaﬁghﬁglet 58k 'aﬂterf ace

a common w ndow for the conpound file; and 10 displaying wt
confon: whhBereke dfskeete window for each discrete file. 6. The nethod of

claims, [urtnSoroiprasEBipshRd! B91e 2t Hkohg! @ﬁed'cﬁ% cFetel ifidRsSqRAr At ely
in the conpogndtglle
each other;

displaying in a graphical wuser interface a common
window for the compound file; and
10 displaying within the common window a discrete window

for each discrete file.

2, The method of Claim 1, further comprising storing

each of the discrete files separately in the compound file.

15
3. The method of Claim 1, further comprising storing
a link to each of the discrete files in the compound file.
4, The method of Claim 1, further comprising
20 displaying the common window in a single data interface

(SDI) and the discrete windows in a multiple data interface
{MDI).



7. The nethod of Caimb5,.further corrprisi'/ﬁ%ftorlng a link to each of the

di screte files in the corrpourlmmum“\“mu thod of daim. 5, further
conprisin 3’1@#@ I ayi ng the a singl e daj@pisthRscoRnce

(SDI) and trete windows* i rf atmulftipl e data |nterface (MD). ii~~i
[rrrrerr reerrr vierr ottt 11 IF W 01/09769 ¢ L n PCT/US0O0/ 20693 * 44 9.
A nethod for displaying. discrete window&3in a graphical user interface, ,
conprising: generating a view button for a first wwndowin response to the
first wi ndow becom ng. at least 5 substantially hidden fromdisplay by
overl ay of -a Second methisly fdrsmanagiga hang| ézmm}ﬁwens HPRAERNR®AYI ng the
first w WI p se t ti;yatio e . The

nmet hod o a| fgrgt ﬁaer&E’:%l(';rrprl;ﬁs|érllgB le%g l\ﬂ 12%%}1%\% but tt(J;a(n1 out si de
of the smpd:.mng@w 11. The method of C aim 9 further corrprl sing 15

di spl ayi ng the_view button i 9_?‘9 Al 13 sedge of
the second wi REGHI® gzea‘fﬁ ogre% gg‘?rﬁﬁﬁﬁg Sf %er conpri si r:1"31
gergrat i @gsthretei gnleptton for the first window in response 20 to the

first wi ndow becom ng_conpl etel h dd I (0)V7:Y f the
second w ndovvst?§m3ﬂ8 TR (1::15 5& ?‘ﬁe%%gc‘)f\i 8 2R

each other;

displaying in a graphical user interface a common
window for the compound file; and
10 - displaying within the common window a discrete window

for each discrete file.

6. The method of Claim 5, further comprising storing

each of the discrete files separately in the compound file.

18 ¢
7. . The method of Claim 5, further comprising storing
a link to each of the discrete files in the compound file.
8. The method of Claim = 5, further comprising
20 displaying the common window in a single data interface

{(SsDI) and the discrete windows in a multiple data interface

(MDI) .

nam



conprising an active window. 25 14. The nethod of Claim9, further

conprising generating the view w,wmlmmu]ﬂnﬂuulrst wi ndow i n response to
the first w econi ng conpl e di spl ay Segrkegdx at i on
of the seco &%gow. 11112 1110 Tofnh P dsodr 20693 V\opb%l/ 09769 |
et 111t 45 150 A -nethod for supporting efficient navigation between
a plurality of wwndows in a display, co sing: generating a view button
for each of one or nore w ndows hidden fromdisplay under an active

wi ndow; and 5 in response to activation of a view button, displaying the
correspondi ng i nddwv B&thRe Fvé‘lﬁpﬁaﬁwglélsﬂ'@trﬁat W&Bd8WsC i ma15,

further cg,gg)%ﬁﬁ.glg uddS Bimrtackhecsngyi Bihgons as clickable tabs along an
edge 10 of the active window. 17. A displ afy wi ndow of a graphical, user
&

interface, CcOIRIATIRG a Fi Wi RISKONL5 £8Ts e@ond IRstdowWiadovea s
subst ant i aliyoduddend r omppedi sehi\fxtundﬁinaaﬁ fiBsdopdAglowatand 13 a4rew

button positioned i ndependently of the second w ndow,” the view button
opebabl e swbsiiantigd vhehiddemd Eramndisplay deyposyerisya@f vat iggeongy 18.
The di spl gy yipdow of Caim 17, further conprising the view button
di spl ayed as a tab along an edge of the first active w ndow.

displaying the view button; and

displaying the first window in response to activation

of the view button.

10
10. The method of Claim 9, further comprising
displaying the view button outside of the second window.
11. The method of Claim 9, further comprising
15 displaying the view button outside of the second window
along an edge of the second window.
12. The method of Claim 9, further comprising
generating the view button for the first window in response
20 to the first window becoming completely hidden from display
by overlay of the second window.
13. The method of Claim 9, the second window
comprising an active window.
25

14. The method of Claim 9, further comprising
generating the view button for the first window in response
to the first window becoming completely hidden from display

by maximization of the second window.



25 19. The display wi ndow of COarm17, the first active w ndow conpri sing

WO 01/09769

2 maximzed wndow n(rym | |IND I RO O
* ¢ L M s PCT/US00/20693
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15, - A ~methqd--for1 supporting efficient mnavigation

. between a plurality of windows in a display, comprising:

generating a view button for each of one or more
windows hidden from display under an active window; and
in response to activation of a view button, displaying

the corresponding window as the active window.

16. The method of Claim 15, further comprising
displaying the view buttons as clickable tabs along an edge

of the active window.

17. A display window of a graphical user interface,

comprising:
a first window;
a second window at least substantially hidden from

display under the first window; and
a view button positioned independently of the second
window; the view button operable to display the second

window in response to activation.

18. The display window of Claim 17,  further
comprisiﬁg the view button displayed as a tab along an edge

of the first active window.

19. The display window of Claim 17, the first active

window comprising a maximized window.




