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MODEL AND METHOD TECHNI CAL FI ELD OF THE I NVENTION This invention relates
generally to the field of analytical data processing, and nore particularly
to a dy(ﬁg},ﬁoﬁy@ry nodel and nethod for perform ng cust onP@EUS®/20692abase
queries. BACKGROUND OF THE I NVENTI ON Busi ness intelligence systens began

| argel y as deci sion support systens (D%S) and executive iwl‘}‘)rjm 208k 10
systens (EI'S). Decision support systens (DSS) and executi* i nformation
systens (EI'S) were val ue added systens that provided additional information
fromexisting on-line transactional processing (OLTP) .systens. As busi ness
)i nt el | i gRYIAME ¢s QR Yd #MRREpddiD tWPQ% i ntegrated decision support system
“/(DSS) functionality with executive information system (EIS) functionality,
and added on-1line anal ytical processing (OLAP) tools and nmanagenent

reporti ngeteReALTFESLINGR iTHR URNVIBEEIONt el | | gence systens were gradual |y
moved froma nmain 20 frame environpent to a_djstrihbut se d top

envi ronnent . . THéSal PB\'X/e&Féé’Perrﬁgg CSaceRss Wt e Llr&ecgﬁtel y%yﬁfg %ent of
central iZ{ﬁ?ng‘i@aWr 8heHsesradsk slaiq sl hagee crpeattddud adrlanmatpc ancr ease
in available"data waiting to be anal yzed, exploited and 25 distributed

Wi thin adynagas zsmeon. mgdeh @ach TRERPBuERE BT IRITIRE t"s‘fSLf%%%/% ., were

t ypi cal Ié ogkigm’ zed foreé nformati on delivery rather than transactional -
processi HgERESE BEWN1%° dat a war ehouses and datamarts offered only |inited

solutions for turning stored data 30 into useful and strategic tactical
i nformation. Duri WO 01] 0976T8 PCT/ US00/ 20692 2 ~~ ~~ JAN 2004 this
pd Wi =_Ill H 1\

IR LYt ems  gai ned promi nence by of fering
sophi sti catedgpalysis toakta1fiegeanal yzdfer dms gebagannt S andgedtyor eds
information to support effectivé planning and decision-npking within an 5
or gani zatleed siBusi seppornt eyt e(RSSE eﬁﬁdar?d‘erﬁ%veanﬂ%/?’rg'&%'fl?{}ol s
typically provide fined r d ssd i cepgsEer sagad ot her
i Kgor mat ?é’ﬁt&‘}}%un&rﬁgfh obt glg#?ﬁéolgr)lf ?r%cg}o‘% %y(?rﬁé;@éat g%as): A probl em
Wi th such, L@ prefef i et ahet yonndeystehsweBLS) | swehey wrbugenadtedand do
not suit specific user needs. To obtai rgicispeci fli cal.l ¥o\%ﬁ£§§8¥¥ i ]fcg{nmati on,
a user nmeystensel fthat hePFOVHARY t e 24T quer; 'ch usualTy requires
advanced dat ghas C g d t pralcleual ddlTelesysaemsl5 able to
obtain s&’ﬁ,}Sﬁ:ﬁfnorfnﬁ?%ﬁgs?ﬁaﬁgﬁggégiﬁﬁgd%uery rmgel S, nost .users are not
abl e to obtai md nflsisbnéss thateltigpacefi s¥FEgMEel €9%ALOPE heﬁf‘.

15 integrated decision support system (DSS) functionality

- with execﬁtive information system (EIS) functionality,

and added on-line analytical proc_essving (OLAP) tools and

management .feportirig' tools. These hybrid business

intelligence systems were gradually moved from a main-

20 frame environment to a distributed server/desktop
environment to allow greater user. access.

More recently, the advent of centralized data

warehouses and datamarts have created a dramatic increase

'in available data waiting to be analyzed, exploited and

25 distributed within an organization. Such data warehouses

and datamarts, however, were typically optimized for

information delivery rather than transactional

processing. As a result, data warehouses and datamarts

offered only limited solutions for turning stored data

30 into useful and strategic tactical information. During




SUMVARY OF THE | NVENTI ON 20 The present invention provides a dynam c query

nodel and net hod that substantially elimnates or reduces di sadvantages: and -

probl ens .associated with previous systens and nethods. In particular,

pr edef i ne @uwer68 nodel s are provided to users for custom zZRAT/USN0/ZDE2s 25
allows users to quickly and easily adapt predefined queries to their
particular needs. In accordance with one enbodi ment of thﬁ.@ﬁﬁ@pqgm;

i nvention, a nmethod for generating database queries includeS storing a
predefined query nodel for querying a 30 database. An accessible portion of
__the predef.i ned _query_nodel .i s .di spl-ayeqd t [ upon,_request .. er edits
" to the g 5sitHE portion <§’fu5[1hnees%r e&%qier%g&a%élurzcre?/ notet “%Fe ga.ln:é}%\/\o

011 0976 RYh/rdS0d 28692 £ Fdring) ADbBAD4t Bcaeed vath ydi ysathd s ggner ate a
user-adapted query_nodel. A query is then initiated based on the

user - ad &Py Zquet y1 abde| aMRBRESs RéciFEERT yintRT AR dPPane® FHPROET

parti cul di f_J4 he se srvsent | . 1t he dj i's
graphicgﬁﬁﬁﬁg%C) ag§§£S|IF% dé?%pelgﬁgﬁingg#ﬁ%$ﬂ%9the%%?ggéfingg query
nmbdel . Argeapliagalowvi ew of accessi bl e data el ements includes accessible
tabl es, colums_ and tablgs 1and Qi ns q§tmeen t blgﬁ. I n thgs and .ot her 10
enbodi rent s, BRSNS RdABERY GIEPy omTeT CPhy T LGB DAt aBRESTFAbT s, |
dat abas @ fe0ldintsp 1 @A ¥ aptevi @ NbBe@bs enédobueRgi itk T4 opbt Aespeedef i ned
query nodel . Techni cal advantages of the present invention include

provi di mPVacs rprevedapdsPrees iRferrpiAie CORHHATA 1RaPPRREBAEIquery
nodel s t. e | nt | gent | ted ard i.f hi . organi zati on
In partitlglljilboa(i"r"glq{JhoeIll bu]g%éﬁdéssgi nte %:Bgéﬁée po?‘t al a 1\(I)(Lév{/‘tsl d‘g gﬁl t %gggry nodel s
to be considaftires amdeny trevdel sisi hgwavegraphiscahey eweofgdataiel emdnts. To

t he extent 20 possible, specified data, within a.query nodel _i.s
autonaH49ﬂW®tF?HREd?pﬁ§l§lFe§ﬁQﬁ RIS es 8n3§} i??eﬁéf%ﬁgalghd | at er

al ter ed Jy gl idfisiatSReECT aki zgdedatabase kipwkedgeorAngeheeltrechni cal
advant age of the present invention 25 includes providing a query nodel and
met hod mxdtteal kowsugsems quemasi Wrisht abAuakd Yanaegué reganpaypraoced
informatj qQn., In rti , r edef i-ned ' del I ovided to
users fgkﬁﬁﬂﬁﬁ?%P?%%wg%%S%Ustg%i%hﬁ%gﬁhﬂis %Y?ééﬁgﬁ,%ﬁ§V?%§egée%§gand ot her
i Bf or matdpIe censwkt$iB30soae alhBsrmatet dres s Isyi predeifiirpad t oelrar  needs.
This facilitates robust data analysis RX all usegs and allows i r . .
VO 011 00 IFGT/ ISSG1 1988yS are hot able to obtain 1anrmatlon :

that is.specifically relevant to them.

SUMMARY OF THE INVENTION

20 The present invention provides a dynamic query model
and method -that substantially eliminates or reduces

disadvantages and problems . associated with previous

systems and methods. In particular, predefined query
models are provided to users for customization. '~ This
25 allows users to quickly and easily adapt predefined

queries to their particular needs.

In accordance with one embodiment of the present
invention, a method for generating database queries
inclﬁdes storing a predefined query model for querying a

30 database. An accessible portion of the predefined query
model is displayed to a user upon request. User edits to

the accessible portion of the predefined‘query model are

|

i
|




4 ~~ 3 JAN 2U04 novice users to effectively use available information to _
i nprove operations within their organization. Oher technical advantages of
the pres i ntion ' wll be readily apparent to one skj j e art
fromb5 tﬁg}?%@?{@w ng figures, description, and clains. BRIEF @S@éﬁf’gﬁﬂ ON OF
THE DRAW NGS For a nore conpl ete understanding of the presedtJANn280% i on and
its advantages, reference is now made 0 10 the foll ow ng description taken
in conjunction with the acconpanyi ng drawi ngs, wherein |like reference
nuneral s represent like parts, in which: FIGURE 1 is a block diagram

i llustraddg vwedusideassed ntel §egenaeepar taer tadapoedagaeryd mbdele

.;vf}enbodi ment of 15 the present.inv n%i on,, FIGRE 2 is a flow diagram

Cil L ustr &t iR et hg?ngl? oﬁ'mrHT‘F%‘ﬁi rRG: RE G0 neserT AtBPErde Al Hort al of
FI GURE ] ddrjaccordance with one enbodi ment of the present invention; 20
FIGURE 3 is a flowdiagramillustrating a nmethod for generating predefined
query nodel s Mara hepeasfheaklynt €1 | gereadpaacal withrlasURETE iicklagcor dance
wi.t h one_enbodi t _of i E i.qn; . FI E 4.] flo i agram
1 ust r STERG I nSd (e HBTERER ; ROk an | B diadad R BT Mons
in the busigigissal ntebvi g€ncacqess bl ef dalt@UREL émentac ade flifmirg withle one

enbodi nent of the present invention; FI 5is.a flow diagra
il lust ré’tﬁe}?bf%ﬁprﬁéﬂc h%eﬂﬁrm_ﬁaﬁgrat i fig %ﬁ%wg%t VA§*a ‘ﬁ%/e??c%ﬁﬁg}’lﬁased on a
30 predefined ueincEdeh i faasCondanse ivith eag1aodid®ERing bhe present

i nvention; WO 01109768 PCT/ USO0I z0692 5 u~ JAN 2004 FIGURE 6 is a bl ock
di agr amtiabdlest r agindg DpeErait betwesn t k@bhsdul ar foeryhesgianrd ofothe®@URE 1 in

accordance wth gne enbodi ment pr i ion,  Fl is aflow
&i%agr amei“?q%r?eé} %Tg oaper%%?ronao%péggheq?% Iar“%cﬁ%;y @ﬁgi ngg ?E ulz—ﬁeGURE 6 in
accor daeg apdde onsalsTddi gt alodséhecplasent, | nvedt i cablEl GJBEng s s a

bl ock diagramillustrating a nul tidi nensignal storage nodel in accordance
with on@bafivdiqemodsiiatk fFQR e | veref dRed1GUSIBURCR s a bl ock |
di agram i I'l usiggidneg £xeqplanydala Qe thgydul G ddmnsi onglyerieicage nmodel
of FI GURE 8; 1%118 is a PI 8%%& agramillust?ati ng a nethod for

gener at iing-Ide nuptodidensi oral  simpageedodélusindgs GURENg &ild igieewedance
V{Isth On%oerng)é)ldlt arxlé gilé&t}g %%%%ntm&c?eisnvggt Iboen’more intelligently

-

generated and used within an organization. In

particulAar, ‘the business intelligence portal allows

' default query models to be constructed and altered using

a graphical view of data elements. To the extent

20 | possible, specified data within a query model 1is

automatically linked. As a result, queries can be easily

defined and later altered by users without specialized
database knowledge.

Another technical advantage of the present invention

25 includes providing a query model and method that allows
users to easily obtain and analyze meaningful
information. In particular, the predefined query models

are provided to users for adaptation and customization.
As a result, novice users and other information consumers
30 can alter queries to suit their particular needs. This

facilitates robust data analysis by all users and allows




FIGURE 11 is a screen diagramillustrating a display of related views in
the portfolio of .FIGURE 1 in accordance w th one enbodi nent of the present . |
invention; and 20 FIGURE 12 is a screen diagramillustrati ng wi ndow tabs ‘
for naviY%48’8et ween rel ated views in accordance w th onB RNt  of g
the present invention. DETAILED DESCRI PTI ON OF THE | NVENTI G\Ivﬁ%FigﬁthE 1 |
illustrates a business intelligence pod#tal 10 in accor danek 3 !
enbodi ment of the present invention. Cenerally described, the business ‘
intelligence portal 10 provides integrated data access and information
.sharingnaehees et ebP e cEsydB) | uds sephiIMb At eAr80mauk bhdieensi onal

- analysis tools. The analysis tools are highly automated and intuitive to

al | ow aiwpgdeveawpe st igyes swibhini thed rspepegiizgtdamt i on i n nmaki ng

strategic 01/ 097 PCTAUSOQl 20692 6 =~ JAN 2004 2 decisions. In this.
way, the busi gs?sr i T %?f%%c%%ﬁaﬁotaﬁgzi% ?r%xi%%eze%r%le%?gi 65%?&568&

benef i twinsens recedyveyf rappdhent dat anevhskelbedi Anzitlge t Bet ¢ somof

i mpl enent i n% and adm nistrating_ the system 5 In the enbodinment illustrated -
by FI GUREe1IotROv3Rg T#% el PRGERLRLEORY aPPFD Gl rent s a three-ti er |
distributed architecture conprising a database tier 12, a server tier 14, 1
and a client tier 16 connected by one or nore networks 18. The server and
client BREEF DESHRIPIFCRND QF eTHEVBRBHINESt 0 support the I'nternet

conmuni cati o rotocol (TCP/IP),.nultiple client and.server platfornmns,
pool ed conne%ﬂl%on? t'0° éwi%%m%%?.t& yu%‘?e ’f%ngﬂiﬂ?ce%t: gtr%be c&rpret
scal abi knt¢nef drheapar tidls 18daenessied), epbeepehse. 14 addi thade the
Java- based server and 15 client tiers_ 14 and | 6 provi de an Q‘Een APl -

aPchi t ebhgr £QMERWIRI hidgRGF RfalRAbLekeRd FnEPRINRICHIGT prbels PRy

Struct uge i fati20356% &S WRldrdith UnSiidICLAUE :

cli ent/égg\?gl?ta%&l% rkh%% cg%)r“l ses zf conpany | nt rangte G?I gﬂ?ﬁgals

server/ depzbasatndtike kaBc$ ncindebi2B:porti ons of public and private
networks. It _w] e underst.opd that the business intelligence portal 10
may b i mpl CRAGURE 1 DG 6t HeToShi RABPECHY orh TR B0 pPOBTETRERG

| anguagesc eand gelntes . pHet 811 1iR0 decdt & irke | withe it ababedineht 13£i ncl udes
25 one or nore databases 20. As described in nore detail below, .the

#5t abastbe2pragsendadinvesiposed: as an alias that contains all the information
necessary to t, to.the a -4 png. the_d e .qgin. The
use of dat abgg[%%zﬁ%fazselss.%rgggﬂt ?ﬁ}ﬁigg% iu]{s]lg“hélg%%gls}égtg tﬂ{]egplgg ﬁsg'(t}i ve

dat abaseniinialderir the Nbashinebe iimtedrliiigence tiertdal abds@IBOREFAr t he
“illustrative enbodi nent, the databases 20 .may each be any Java dat abase
connect t8n 28Ky ?%‘9968“19(5% USBBF206gPqdLmeEnt, ; O?JA’%’%OOE”@?B@&) or
obj ect databhasenconnection (ODBC) conpliant database, as well as a suitable
data warehouse or datamart. The server tier 14 includes one or nore servers
20. 5 The seFI6UREI® ckehachhpii sdagram bflushzabirgdaapgithedt feas t hat
can opera di ff L at f-or d hhed . d Is | ow, the
server s,ge%}‘%r%r@&\% deeéﬁeé;gri%?%ﬁ%gal rIg‘xeecﬁi t@?aég%t rar{]zggﬁgdm%&ﬁ%ékﬁggi on, fast
mul tithiasdedipeelced garaaaccess FIGURBIULt iit mapsbedanck) Witk amel ysis for

t he business .intell ifgen’ce ortal 10. .
embodiment of the ggesent invention;

FIGURE 4 is a flow diagramvillustrating a method for

25 deploying and maintaining client applications in the

business intelligence portal of FIGURE 1 in accordance
with one embodiment of the present invention;
FIGURE 5 is a flow diagram illustrating a method for
generating and executing a query model based on a
30 predefined query model in accordance with one embodiment

of the present invention;




The server 30 includes a catalog 32, a catal og manager 34, a security
manager 36, a query generator 38, a database access system 40, a cache
manager 42, a multidi mensional nodel nanager 44, and a cl EE"?@S\:)I&ZO@ ;
admi ni sWINI7685. The catal og 32 stores all configurations, 'docunents, and
wor k products created by admi nistrators and users of the lésjmsmgl;
intelligence portal 10. This centrali Zes managenent of doétuments,
el i m nat es redundant and out dated copies residing on 20 client systens,
al l ows docunents to be shared across an enterprise, and provides continual
~security for (?ﬁR o] atsy; phecratalLgamnayens84amnnggespeadkit isirar ed
i nformation 13/\% |g t%ﬁggserver 30. ‘It-a‘\%,?:ll be under st ood that%}such
‘confi gusfat ictes, mddodieent gueand angigr 6§uct SCIBEndy b AT WMEESui tabl y
stored and managed, wi.t.hin th 'qg_sess |0t el ligspesnportal 10. The catal og
32 i nclMied one orPRera <t éagfagcglséal | aseés 50, user prgfi les 52, security
groups 54, apflcpredefiineda qfiesy dbdgram56 ldestirgyriey pperafiqremt
adm nistrator: 30 The catal og 32 al so Eg@dess one ar_ | ra%c%orvg@gri os 58
that sthe mebales VIeREY6EHEHER I bf stent Usé&r. previously
descri bed S, Al {138 §Srefb oM @rén@ddn; WO 0l /09768 PCT/ USO0I Z0Gh92
i 8 ~ 1°%éJ§A[EiBO§§|¥n%?ﬁi nformat%] necessa%{. to connect to the databases 20.
The use of theGUREabase alsases SOlprlevetiadfiaect 1hdu8FtFagardhas? access
to maintain data integrity .in the ive 5ol sdababhases 2Qi8nd smkes it
pOSSi bl‘éu?-BFdh@ﬁpF’éeﬁ%]caISt?rua&% spfi%tge\gaf ely access corporate data without
fear of gBEAYREREN o rdldbiéommt theveat abase al i ases 50 also | serve to
pool connections to the physical databases 23 an(%tl{erebye}leng%r%he nunber
Db database EBAHBE i Bns s equiriedit L EIPpoPt * U € Mitbef of- clients. 10
The user, protiles 52 oach; define: anspestbiageangaef of prcvieges for a
user and2bRe*SF Fore security groups 54 to which a user has access. The
user profil esIGYRE elgents aked bowl ddiagraimedl bysaraysnemadhehPStr at or .
The security groups 54 inpl enent, a. hi er j cal LEbY hegaedebswi th
secur it fori gHERSXAF P19 vr@éﬁesm‘éjs%} Jn%%g%gggggh 3?%3&'54 by a system
admi ni Sg&éb%- AN ROREBLSHRALA! wS@BUICHey giiani henprofi the poeakRsw
adm nistrators full access to the system including perm ssions to add,
medi fy, iavenddlogt;e security groups 54 20 and user profiles 52 in the
system The f] ecurity | Jd BNy P Vi1 egesrhbahgaausiespilaerits are
the union | gﬂ%ogfhlé% Fndél'a\fi%%tlﬂgl ?#‘;ghts as defined in the user profiles
52 and e Highitedf eselsseduri thhegr gzt Eo wheEh RECHREshé béfongs. In
this way, exposure of system| 25 features t S LSt COnt/elelieh .t hr ough
the ext @esiarsdange | WaEhp & sSTBAdl Mok prol%vitlcréélgeg%éa/h?%h Are assigned or
and . ,
20 PIGURE 12 is a screen diagram illustrating window

tabs for navigating between related views in accordance

with one embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
25 FIGURE 1 illustrates a business intelligence portal

10 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
30 multidimensional analysis tools. The analysis tools are
highly automated and intuitive to allow a wide range of

users to utilize stored information in making strategic




wi t hhel d from security groups 54 or individual user profiles 52. Thus,

whil e adm ni strators nay have the ability to connect ‘to databases 20 and.
add or delete 30 users, power users mght not have this perm ssion.

| nst ead,wpowee768isers may have access to a full range of d&Cx/asmi2p692s and
col | aboration features, while WO 01/ 09768 Pc~r/ usoono69z :,3 3 JMZOM,
i nformation consuners may only be ableto run and adapt rep() EJ No arts
that were previously defined by an adm nistrator or power user. The
predefined query nodels 56 are self-contained 5 | ogical nodels of

particul ar .dat abases_that.are_establish t Q, _mak ry creatio y | ess
f echni cHeCL SIS eabll g}t‘hﬁdwf‘?ﬁt U?B Fvéug%j'ﬁ‘ee S5 eld'gtf(?q]ggldgﬁﬂg?yp%%@ 56
“furt her 1absidacti £ adée 081ien datippase BOneExpesiniganl yetbose mFafdn ons of
t he database 20 that is_relevant 10 to the group or groups of users who

wi || us&hea sata cuvaileueipinbaengsbheTResSs &fefitiebeyaBEyNFoddIS 56
i ncl ude rc\?r{g’.%t‘i@yri@jﬁ{fstﬂé %gtéi[@t abase, fields within the database tables,
etween t

and |inks e dat abase tables that together define a query. The
psedef i ned 13¥muerhe nodeiciBgeritor mihestadied f oy al FIGUBEI ed ,cr edteed by

users. g)glgt,hi S wa A ttre .8redefi ne uer y ’rr.DdeJr 56 controkﬁ the elements in
any dat EIEHF tgﬁ/ﬁ' glll SRY Sp i aﬁ' sStMRTCTRRYE W | FPRETE Bd&ess. In
addi ti opy slithe HRitede! 4 Red Beef Wr&Ddempr 561 8gt abldathpmehapi eas 1bhata 20 may

restrict the type of queries that can be nmade by any group of users. In
part i culsgryverhes e hbti saBddéf iHd attte 1iedd nlifn EBRPECERLT d2BUPBES OXor

gover nop g, I Al anbe ysed ik RBCHLS die GELhes «;atd, &) oughl @ d of ns
bet ween Ta01 €5 t0 prevent run-away or malicious queries that coul d
1opact the | Jaegr-dasad tte ugppredss itheel |Igseoeetpor tatnmbicBiagrort f ol i os

58 provide a file systemfor staqrin ser creat.ed or obtalne i ews 60. |
ot oRratsaah of PR TPhenmrt S Rt | AB G T 0B85 TS "

i ncl ude o, Jle XU St VbENSE §0a 0f1 MBI JaPh BEGS TMNA AL UBALSesSPIRRT Sheet
docunent's, and web pages. The portfolios 58 are each a conpound file

capabl e coinplen® 0156816DipEFYUSCES Z06G2 . BpOrtal3 JWN 2604928t 0dhg a

col l ection of views 60 of her, rel at et _ T I_ews may be
stored (ﬁrlr’:&ﬁq’i}%/ﬁ’t hi n ]?%e aporlttf:bcfelll’o %g‘ets)r “f?\g%e}gg %deagﬁxﬁe%er a}q% t he
pertfol icq i2%t Access ta tdrd post balovisleSain sogehemrEnedrbyiiteeshatd i shed
security paraneters for users and additionally rlé)'%/%t he creators of -the views

60 in tix@3goriFolhiEinRy Pﬁa@ﬁébéﬁopﬂPﬁirerft‘%nci}?é? . _e\ﬁérr sBEOFEAF Y os 58 to
Vn\g;/cget heY- A9 1l hals ACGESS dRthabhlkedesas! Nwaddi t han, uhBe rReihild os 58

data. The client/server network 18 comprises a . company

Intranet while the server/datébase network 18 includes

20 - portions -of public and private networks. It will be

understood that the business intelligence portal 10 may

be implemented wusing other suitable architectures,
programming languages, and links.

Referring to FIGURE 1, the database tier 12 includes

25 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 the

database 20, including the database login. The use of

database aliases .prevents direct user access to the

30 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




10 custom zed to provide automatic notification to associ ated users when
views 60 within the portfolio 58 have been updated or otherw se nodified.
In this way, security is made integral to the operation of the system which
facilitavee1/8yps aborati on and informati on sharing vT 15 WPPHWQ&M”
enterprise. The views 60 provide data for displaying a m@fg;x@ﬂigmy of
formats, such as, for exanple, tables,7graphs, reports, 5 ots, and web
pages. The views 60 may be either live views representing current data or
snapshot 20 views of data at a particular point intime. In addition, as
_descri bedJjon,nore detail..be LNE Vi y he ibatbe
Q;vpdatedngF%ﬂatfgél?%ﬁg%trégu é?é%%té¥%§¥§?§88ggtéggaﬁgn ?Pbgglgggned, and
‘the |ikelatShapshot as ewseBD ney ba setitebdeer Wata pvavehegssnagdhots or
to create a sequence of snapshot or rollover views 60 for historica
analysi§?tﬂm?é%%wm 60 and portfolios 58 can be saved privately by a user
or may be di stHd s egePrt5bar ed aAMVIGIdHE Stie NBEE MRAGUN é&yvgroup® .54 to
facilitate collaboration and decision making. 30 The security manager 36
manages Tecurs@yVe %S t ha0buSrRBss GMRAIS®ende F&tt al©h0. IPNEHRAEEUl ar, the

securit J-?%%i desn P t8ednS @G W Hd e Ak Pat f¥¢mA1/ 0RE68
PGNSOO%?%?&%%? Al\f‘%lt%~n~ né?%?éggnef]ati ng and rrZén?ai ning user profiles
52 and skeuribedr onpsndre Jaeaskclrdliow mathgers@svarso 3P oPrerdde security
hi erarchy that all ows user .profiles,_62.and .secyri.t roups 54 tQ J.nherit
privil e@’é?qar%ﬁ@ag‘ar éﬁ‘f:ufllgé’ses?eflﬁr?ﬁilge\%ay?gglgglgt é:r#gfrﬁ’ni tsf%rslé"t or can

easi |y eshabldysh Ak Mpdliaian ageuri h¥césk, t henBushakss dimkelsliogence port al
10. The query generator 38 provides graphical views of database elenents to
assi st sladteemnadygisticxn dihe dpimegRwertasdigepsred®ayhialy tthe query

~nodel s 56. TI Pr %de‘?%\je’}ed 3%“eﬁ)ﬁc%@%|s§0?6 gggglq%fsieg% the datgha

connection, the famly of tables an unms exp I fromthe database, the
al | onablxarja@jey t ypesaasecaatihynatarawer nk6 adat uesxecaenenagove3fors, and

al i ases for_the query. 15 Thef)redefi ed uery %el s 56 San fe Iaater
adapt ed BndarSRRIRy FAESFe FPERGETOf 0ser & t FAFET oMAEEE, <6Cur € queri es.

The dat 3hass BGRESS] SYST eMriidInC! wdemdeanct iganal i tandnd 5of et or
accessing and querying the databases 20 20 and for returning query results

16 t he semieriB0rdtoer mar pul at i ofhanal §atalognd 2apor SERFSFy usdrls. For
the illustrated enbodi nment. at abase S ‘ 40..1 d ..oa.
query s&ﬁfﬁl%‘fra???n%h é&k_: anglﬁgr’ator 73’%%%: %géég%ﬁgongﬁ%%gégr@& and a
.l ava dai@hases e tordeciidniele of. thke husipesshedwterl 14Zende i at es

schedul ed queries. As previously discussed, any view 65, 4'pncl uditn$ the data
and cal ®eeRabnd cont allesl IGPHE M Z&F 66‘,“’”@&31;'_ TS etCh o FRFFEEH Fr om t he

dat abas eeﬁqq;ﬁxfr‘&@é{;“ NGe 4G SEYET 3n30 SRLERPEa | Bepydisnd reRaGifrig tonre
schedul es. is allows views 60 to be easily refreshed to reflect the
@orent «lidre: obyshemdat &ldrmvsusépsumensbwdys er I8hdned t RETRESt a1 W O

Oll0976%ﬂﬁ§£&%§8§é?06ggdlzp%obige%ANa%%%inual security for the
documents. The catalog manager 34 manages all shared
information within the server 30. It will be understood
that such configurations, documents, and work products

25 may be otherwise suitably stored and managed within the
business intelligence portal 10.

The catalog 32 includés one or more database aliases .
50, user profiles 52, security groups 54, and predefined
query models 56 configured by a system administrator.

30 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




~hnstructions an

up-to-date information. In addition, snapshot views 60 can be automatically
scheduled to create an historical repository of snapshot views 60 based .on
t he sane query. Thus, for exanple, a view 60 may be schedul ed for updates 5
at 10: 00OW®.4H098Jery Monday, Wednesday, and Friday and aut oRET/USeH/30692
distributed to a group of users via a shared portfolio 58.,, JE@ SQL
generator 74 receives user-adapted or wwadapted query nndé'& n{@Huser
and generates a 10 textual SQ. query for execution by the connection
manager 76. In this way, query nodels which are graphically displayed and

edited hy fssr #ggg' I 1y, € exggut b
it e 5Ef§ﬁe?g% tef;e eéﬁ%eggﬁﬁﬁ%gpa%?bmgﬁ%oJ?%%gﬁgg%g g%g’other

"1 nf or matTlon 1Se c ofs unee sdackbalset tdkiaseso 5P0r quraventnyg Kiawadgesdwo ful |y
use and benefit fromthe business int I n one,
enbodi t,ae’?

SQL par seaddesd® 20 gensy attakde tiaxt yissiBre Thodi g sp@ehfda

generators correspond to the different types of databases 20 accessed by or .

used i n WRHecticonSAEERYt RCBRSE NERIPIXRTE | gfce pathgutiofesne of
di al og-s 1. i,C. ner at.or inclu f l e ecnoybase, DB2,
and Ms @%e%g'r at oirlg. e*clodr.lﬁr:]’ecg' ?lgn %%%%%7%133’:%;\@3 Ot e%(’]?sﬁcgl SQL

query r espiast stbr godhe cB@negemiaTred ok o7 4t leend ptxynmiurilc atias abkkk st o0
dat abases 20 to rform.the requested gueri s thrqugh the Java dat abase
%Bé)e bethr

connect i3 (¥ 8. TRAUCRe 58S | THTPFLL Tt e , TR i on

-manager Jidgaliudes o g aftqaeurg@girﬁﬁ& igtclamidiean intel ligent dataset
82 and a library of data drivers 84. As described in WO 01/ 09768

ROT/ US00/ 2069the ugey ANroddd es3 SPoreacletdefine| awspend fdat aandeye@f 84 each

execut e a predefine ata o] atian. The int i dat aset sel ects
and or déts" al:lteag(i'dsri 58?3583“§e%)m '?{llegk’%brogr Q?O%és] %%‘{::Iélggg&y S ooufesr fsg‘lrzm a
query regpleshichs & ueentl thad delcalzase adtrssuserhqdofirkest gndaixk zed and
t he dataset need_not be custom zed for each application. The cache manager

42 i ncl FRPE TR @R hBNY0 "RAATTY DI BY aPi (57 BreTagd8 925 ERE TR pr ocE¥S t hread
94. The £aqhe ¢RrnagesudL regei Yas1 dakacexhr aghed Hlemdde databasgs 20 10

in response to ‘query requests and feeds theminto the pages 92. The cache
rehager MAelunwiddynekcomdtryl y raghit st hangr gegesvilbgead @dsidghedng-a he cache

90 to feed.data_into tgﬁ pages 92. I; W'E(U be (gnders gog t hat data may be
ot her wi &2 tglflof eceived, ¥st ofed, A% nitf Tﬂ}li B 8€essed t he

server I¥midiestrdiddi Mershanialy nogebupanager pgarrRidat esocanda YW pul at es
mul tidi nensional storage npdels 100. As described in nore detail below, . the
nul ti di ARiRlrateFagelibdel ARESR i 112estBenofYSH&fse atrFt4EUre to 20

mnimz | ; f.&hgggod ; Thegredyced skeég+9 ﬂ)&elsgoo
[ nprove?%ltr%@cszéséﬁl% %’Tr)ngcsi énﬁ-log]]]%(%m'/s effi C|gent plgvot rafrt;’gt(r?f:l oper ati ons
doing daid aserypireofillesadsi2t ion,thdesyabdal. 10Cheiséinad opeeumrtchi tecture

to allow calculations .tqQ.be dynamcally 25 perforned after .the nodel has
been corfst ga?f?dA?réVrlé&%els?/ %é"é sfac;‘r?e(?r e]aﬁl'ée]ﬁ’ew cﬁF?ultgﬂﬁ ofd* b anal yze
dat a i ntey sgeki s h8AL (WRYi& iWla BNtiighpat eds ddeifAgedhe: A ittenabsehef i ni tion
of the nodels 100. This reduces tine and resources needed to support pivot

and dri |IPr@0ilgper 88 gmsl the aliichis aefi ARSHr AFUG-Yr SYPHEs >4 et r al

poi nt fromwWhihed LpesRar bah hyJmnages: fiLeRl aduhposi A 198 system

25 features to users is controlled through the extensive use
of permissions, or privileges, which are assigned or
withheld from security groups 54 or individual wuser
profiles 52. Thus, while administrators may have the
ability to connect to databases 20 and add or delete

30 users, power users might not have this permission.
Instead, power users may have access to a full range of

data analysis and collaboration features, while

I1lige tal , 10. .
3 SRECGEReFSt PP AT HE %&&éggir}gqe%g‘?{srpgc?‘f‘i ERSef@@ S s and an




WO 01/ 09768 14 PCT/ USO0I Z069Z ~ 3 JAN 2004 The client adm nistrator 46
provides a zeroadm nistration architecture that automatically nanages

depl oynment of client applications to maxi m ze user performance and mnimnm ze

net wor KWOr0df0p768, whil e assuring S the latest applicati onsPQESUR%YRs used
by the clients. The client tier 16 includes a plurality 8f %Ne 110. The
clients 110 may be local to or renotesfromeach other an 3 sefWer 30. In
one enbodi nent, the clients 110 provide all access, including system

adm nistration, 10 to the server 30. As previously described, all client

- 110  Ungld % & & COBhEAIa® Diaft bADYShbEEibDE RO Mheei 8RA SRR on (he

$erver . Permssions are granted to both individual users and security
‘groups meportissecy. thanitiss Wapt t HereobeBevioneivordgti9e@df Rhe als busi ness
intelligence portal 10 is ropriately controlled and nmetered out to all
users i‘%%%ﬁa%%’fe?ﬁrngg% ?‘%ggt' seem ng overconpleX to | ess techni cal
users. The aHenprkifintdddemeryc| nedelAPl5d12mnd selZ0 cgnapliineal  user
interface (GQU) 114, In the_illustrated enb%m?lg%, the client 110 is

Fesi gndPIHIH al PBHpdnes &AL i e BEARRSRva s. ¥ F this
enbodi B, 135K6S Crd Dednd e MpseAet didetel s, Bhe 1ddenteekhiicdantifies .
its conponents en establishing a 25 connection with the server 30. This
al | ows wefdrisci ensihgmamidst ¥t ibnive. t h&he irredafne@ddapsr¥gmededs of

addi ti | .fupctionali into ciient 11 lignt AR .2 _conprises
a set %r’f]ea\l 595Q&§ss%§3%¥gftde{fi%gg héo]}v?%{']hé_’l- c ?En?gi%o %@’m@rﬁpgéstjlégcm th the
30 serw1y30:hBesays-tivns! bentt Pl dddzbaséod® artyatlaiva predgrvamtt O
comuni cate with the server 30, an enterprise WO 011.09768 PCT/ USCO 20692
30 ~ JANZOO4LEl5 FEQURT f PE eﬁprpéddoéddPtSFGﬁal whey s grh aps | itM%s for its
client . .Fhe g i I cient er elgllﬂgh" e etpddlels
adm ni ; raollco%lr%%né?g}ﬁg%ogégetssdf uglgke paneIésﬂql{%{lééc?i gugrget ﬁe W zar ds
120, a spleinchodposel ettt & adtenffndrewer databasand fd egdsparitthimspect or
126. The adnjnistrative d user panel,s,116,and 118 provid I | cal
di spl ayd orddfAR Y aﬁﬁgﬂia?t'r a?BBs zﬁﬁkﬁsepgttwﬁret?ugh i eidreat%ébgag%cti ve
oper at i1 0fi$1edl 0 cHhift WirzRfedend0 qlirsirde ar eghbef . pr OCESs epriduies ianal or nore
| ogi cal steps and gui de adm nistrations and users through the creation
1% ocessquchhy snedel st §6ndpe therkashel BPRenllnAYeFES0r TR TSRS Wit hout
detai |l ed_ programi ng kno Qggfi rf 06 ri d gl yzi 15
resul t SS9 thi ?E\Ar/gyéi%l%d user’s vr&k?ﬁ aér?é;%%%rigelg}?e abl e]yt OEQQ
ef fici arddtralse tthe beiemess d niel ldrgendetpbeseal 20 tt@ ewhiabt amani ngf ul
"data and thereby inprove_their are ofhoger ation within andfnct.errpri se.
. a n a i1c1i0on,

particular set of users will € access.

the predefined query models 56 establish mechanisms that
20 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 JoOVeIrnors, that can be

used to execute the queries, and allowable joins between

tables to prevent run-away or malicious queries that

25 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
internally generate views 60, the portfolios 58 may

30 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




The query conposer 122 specifies where data cones 20 from what substantive
data to display, and haw it is to be stored. The query conposer 122

provi des a graphical view of predefined query nodels 56 to allow users to "
intuiti vNQOUPRIEY st and and alter the nodels 56 to suit thePCTIS00/20502 ar
needs. In one enbodi nent, the query 25 conposer 122 allows u.@W hg only
see those data elenents in a nodel 56 t¢ which they have‘;\pBi 2{9 . The
guery conposer 122 saves user edits of a predefined query nodel 56 as a
user - adapted query nodel 128 that can be upl oaded to and executed by the
server 3 The viewer, 124. creates. omhi nati on of data,views for
yabl es, Ig?%ggg}ngegorﬁl%ﬁ%ﬁé,g\%/veﬁl%‘é%eg and ?tﬂ*ée}fi Egt.lafﬁge\ﬁ%%r 124
~al | ows user data.easfHey siewehedr amy D0 HFURAY 6B PETE US0Ri 20697 rite 3 SAN
2004 16 any view 60 of data to any other and to sort and filter data. The

views 60PERTAls8 B8 E¥portEESt §OHPRCT O hSabINe o PFt 5o he® S8rver or
for sharing i cata] o . k Qusl yqdescri b . i € 60 may
be live 5 or ‘gﬁgggﬁotgg \f?:egm% G#SEE%%?%OI iggs glgsr ofgg}:g\j\’gﬁgg\écan e saved
pra vat elgswhbhiahad i ndiedwoity usepagaowtegst al ofoar ea wsensy beand

di stri but ed. and it 4 to facilitat
col | aboratthRenaT ke P o P I ol TEhE W GEP %8S 18 [ b i ever

130 di sphsysEdDi6r NBBI.ON agra Sfid eSerfodiOhdils alge WS nefelrablfoa/i ew
typically serves as a starting point for devel opi ng i deas because it

provi dePAREEL+ P iTfea BP hoWiGHh or FBBYon 9% oPghni Z&ve | n aganessbl e
view, u cadd §jltegs; ca I Lelds, d symrary and
subt ot al |€1¥gr %léon. Col ums %E%Q e rgggr%ggg%bﬁgggeng%ang’g&t herw se
modi f i edcuBooenédcantbe sgmoeddend \@wwernhtatc di fhetfifchevens. Ao eport
viewer 132 displays data in a report 20 format. A [eport view provides a
robust, “‘kﬁﬁﬁl‘ébg?%%oﬁsﬁrcﬁ nﬂpeandplfeé"cﬁ I ?Patwelsnt&'&lﬁ oﬁé?i cp?%%t)?ivlger?ear ation
and di styd-pait been St &AN ' est e A1 SO IRCHI €lida .and 160! tIANS Wk AN
interactive graphical design view of a report while adding cal culations,
subt ot al2ECYF bpi Afs Mags hittrg Al { oot Ehs, operadd oramf gihphisystem gr aph
Vi ewner ]ﬁ# | SR AVs qgn Vi .a_l Wi ety of ,2- d 3-D
formats. cgﬂée Ta%}i%tgc;a may F%c Sgé?g?g?ne%rr?%l el?l%t())\aé%?atpll%} Islhn%elj,gngatter,
amd radarittizphsn dtéepwisking with a graph; users can change the 30 graph

type or contents by filtering data, using a subset of the original data,
and draw mnul FTIE‘J‘? rré%li‘ser"b?lalsoda ZOVIAE ¢ra ‘% Vi GHPRABERR Ghagét® on the
fly, by 8oridng of WBo@hhea768 RET/ISOR 20692 doTe - Bafbls2084 e 1 ecor ds
in adifferent” order, as well as changing the graph properties. A pivot

vi ener ISPPriovi desvsiteot endwswel) splaggisng mithd dviremwsi offll ,may debed, data
al ong mul .t .di_mensj ons his _allows users to.slice and dic

i nfor rratellodn}% ogéggfi s\f)]aérvé erggrl;g,%selr%ﬁ.ggt oC%ra]ferln%i figglaen?r ngsiaﬁ)eSc Nes on
tloe act iwiidwes &hd @etdoraance opaani€nl &r prpsent Thenpi ¥ameli ew supports
hierarchies in the multiple dinmensions which allows users, to performdrill
10 dom,a‘%jr%tf’r‘?_%'p. &rid C.%ﬁﬁcflfn??f? otiBh MFS yi§ta 1 s bgdouiyi b]e{fl"‘f",n."’r’?fr"(eg det ai |
bel ow, te midi didrensionghi ¥§eve, arge gensist &4 féQHb&xQEi_@H'ltléﬂ' RNSi onal
storage nodel “100. A browser viewer.138 provides a built-in, c¢rossplatform
web br owssgulathi sraddomsl sisenpdagedccebsnwof krds mmshed s @t wathebased

I nter netliqge.l nt rsanets}'?o%VI j\’/_ggvrggnts% may be set to overwrite prior

nap
25 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 sharéd among one oOr more security groups
54 to facilitate collaboration and decision making.

30 The security manager 36 manages security in the
business intelligence portal 10; In particular, the

security manager 36 includes predefined security tasks




Reports or objects created in other views can be exported to HTM. for
posting to websites or.display through the browseriinterface. The property
i nspector 126 allows users to change 20 display properties of a particul ar
vi ew. | r'WOrld/08#Bodi nent, the property inspector 126 i s nodITée$0020692t hi s
enbodi ment, the property inspector 126 applies the'changeiégp;he ﬂg t he
screen to allow users to experinment wti different confi glr '%H@ nd '
attributes before 25 closing the property inspector 122. Together, the
client 110 and server 30 of the business intelligence portal 10 add a
Strategigo) aylnd P2 ngNt HAY ! #81hALANTRL OfeRh! UELYE 1Al REOVidRS a
~ pingle point entry for 1 ntegrated query, reporting, and anal ysi s

whi ch arsedunhetrent gyoepsendidl e f dfhe wsedeurange whnagers. 3Becalse® t he
business intelligence portal 1Q may he fully integrated across .an:
onter pr REEVAGRS oy + SRS YEY oFHGE AR T bRbO 0GRS —ioat ) RICEIARSLE 10
facilitajes dreut ke uaiitess pfz;ir@@p\@ desangbysishdlel t Vedi b gdmar ifRgndf
information. As a result, far nore people within an enterprise will be able
t & make RARMAr Chagsgeoduct? vehiiSe Ve d@t aSSYHeM apABABYSEXREPE G0 the 5
?”FerUé%%if}GEBEaﬁﬂfEE*éh&w 'fﬂHEYH'£EH§%5§g'%%EiQﬁéh%%éggéss
initializing the business i1ntelligence porta i n accordance wth one
enbodi manit«fl idenpeepentailniénti on. Referring to FIGURE 2, the nethod
begins at step 200 in 10 which, a system administratar qgfines t he user
profiles 52. RS pABARLSIS OEREPT ool PREVASER SHOHNIGEL SSLEPoyite
per m ssipis ke USCI Smée 8t 1t ZeadLadtir a5y Mdmi idnie iEsf®Brexhg at. step
202, the system administrator defines security groups 54. As previously
ddscri bahwels fusetssettri 69fingngs &he paAvgirYeg®wdeds® &buser Thferits are
the uniqn of his_or Ll ndiyi | gigh S fd.ned in _th r..profiles
52 andiﬁﬁ?é?%hl%gofggggk sgéﬁg??y éﬁou%gg% tggﬁﬁ%%h Egeorﬁgﬁéﬁﬁg%bngs,
Proceedigihrigrisien, 204e flasmidys todfin il ené Séndt coldfingesgpakes & rdat abase

alias 50 for _each of the datfgases 20.. The dat abase aliﬁiFS 5Q prevent
direct J&@ dREdbEsfe (¥ Jat L1BWeBLe| A OGrUeTYRYS ndlft SPAPIRRE 1oRSagrity and

to make n%étm,bl exbenchen s Ush® 4Pi8888! YoRCERES quepor ate data
wi t hout fear of corruption. e 25 database aliases also serve to pool

asnnect itres poethéipedsiqueryanadedss 30 aad bieerldner eddaptede amgnber of
dat abase conngctions _required to _support a._large nunber_of clients 110.
Next , atussﬁngQ'Obéf ?ﬁgggysﬁaer?ﬁ%dﬁ?ni"gster A1 oF O3 JerTerat 23 ?hesﬁrcélggfi ned
query nefedsi&$. using the query generator 38. The predefined query nodels
56 control the elements in a database 20 to which any particul ar, set of
WD 011 09768 FEiT? USBDRDEES2 2cor$s 1SYS BN $00anGuAsswivnatde@adddess. In

can be SRSk UT R R R aat e e P M c e o APEBagbolsY e used
nput’er Tesources that can be used
2O execwrad t Horqueetesnamy t heealyl omablidts to the server 30 for
manipulation, analysis, and reporting by usexrs. For the
illustrated embodiment, the database access system 40
includes. a. quexry scheduler 72, an SQL generator 74, a
connection manager 76, and a Java database
25 connection (JDBC) 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
30 options, including specific time schedules. This allows
views 60 to be easily refreshed to reflect the current

state of the data and users to always work with the most




5 joins between tables to prevent run-away or malicious queries. Step 206

| eads to the end of the process by which the system adm nistrator sets up
t he business intelligence portal 10 for use within an enterprise. As 10
part of wOe®18em8p process, perm ssions and queries for us®CI/UBI0R0EREN
defined in order to control access and distribution of d tél K&t i the
system ' FIGURE 3 is a flow diagrami{jjustrating a nethdd g erating -
t he predefined query nodels 56 in accordance 15 with one enbodi nent of the
present invention. In this enbodi ment, specified data within the nodel is

: automat | calthxidét?ﬁkggpgggggﬁig t_enthgo%%idq:&gjonlln gglg%%hgg f‘glil%t‘%bflgﬁeel enent s |

are gr aphi ca 0 the systémadnmini‘stta

“gener at icam Obet k1t2natisyl IpdelchzdulBef etoi ng-dar & @dRFh3stbhecart hod
begins at step 220 in which the query generator 38 automatically identifies
and di sPERPSItOLY s95t ERPRARPRI YELCHEOCY HATSDI 8 &H¢ WPmIUBEYa dat abase

20 for whieh &HULYahS140 Qev"iiew%ogﬁagr BeederRiiiedleSt thoddes! N
system adm ni strator selects a subset of the tables and col uIr?ms For a
pbedef i aéd HoeP) mpdel BFerr oMendiayg tWedkesdaynalarst eprd@ay t Bedquery

gener at g et er,mi_nes er. the dat abase 20 has f | 30.foreign key

r..38 whet. ul |
(FK)/ pr Fﬁl&ﬂ‘? é’fa( idr%fsorrnlh USiE EQ 1 o?globlﬁ k8§/ pPFﬁﬁ?y F(’é? i fif or mati on
al | ows dahaedn pdirxytsiaie s@bl es to be autonmatical ly |inked. WO 01/ 097G
PCT/ US00/ 20692 1 3 JAN 2344 20 Accordingly, if the database 20 incl udes
full foreignTk&y/ p?@har eREYALRTOr Mkt | oheCehEeYes UieaTadait féci 8Fonal step

224 | ea %gpe' | hi ab) e i inked to
par ent ggﬁh%?%ite?ot h pfr-)gd\g@dr;l%[ 5 é(%enﬁ qu}e%§6%%?ggé%ﬁ%%%?%i g%
koy/ pri mexyuedy 9Q1f oqwmety ofior Sezpcl@lfohebys the tdvererk iobn t henpgeress. At

this point, t def i ned del, 56 can.b di_or f dit
can' b Mde byl hETRR: HRYadrFvF St T L5 SRoP U Pngor 6. (RETEROMAR 14t ep 224,

if full dﬁggqia%dlféﬂ@yé@iw&m k@¥etsl areati@briat 1 By abbabkeretihe No
branch of decisional step 224 Teads to decisional step i 228. At deci sional
step 2280 t hexe@eEgbdenerdattabase a dassrmctdonshet RBA f uthepepfbey key

| T Or MALL A0 AYVAI1APL o] { QN1 G 9L ANRRE 20N PIMS Ol Phchllt b oh' 19
primary Key information allTows parent and chi tables 10
15 consumers with 1little or no programming knowledge to
fully use and benefit from the business inﬁelligence
portal 10.
In one embodiment, the SQL generator 74 includes
dialog specific generators and an SQL parse tree to.
20 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 example, Oracle, Sybase, DB2, and MS SQL
25 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
30 illustrated embodiment, the connection manager includes a
modular query engine 80 including an intelligent dataset

82 and a library of data drivers 84. As described in

|




be determ ned by a database table search. Accordingly, | if full primary

key information is available, the Yes branch of decisional step 228 | eads
to step 226 where the database table search is performed to determ ne.

parent 2Quapdossbs | d tables. After the parent and child tabpesagodoso2
determ ned, they are automatically linked to generate the p{ﬁd@fg{ Qﬁ@' query
nodel 56. The predefined query nodel then be saved or turt ted by
the system adm nistrator. 25 Returning to decisional step 228, if full
primary key information is not available, the No branch of decisional step
. 228 leads to decisjonal step 230. At decisional step 230g the query
“gener at oNCHBt 39 Tes WedOHer ‘E}h‘?q@étiandék’l?’ﬁfférr%‘%i GRupsHesSe a

1 denti fygggé@iﬁ@aema@ma@i blekablies.is ayal | able1fihamdhesgdatabase _ i
20. |If such unique index inforfmation is available, the~Yes branch of
deci si onap sedpc230 archdsrdersstdgrR2brivers §H 61be0 288 PO LSO/ 29692 21

~, ] 3 JAN 2004 step ?e uni_que_index_information,is used to t§earch t he

226
dat abase™FE6FS5ar&nt tanoé%% THt &bl ST ¥he T§IEFY tgener Bfor 2387 TREH

aug omat i gat hyakenksedid thatitb@ar ept lsakireaddi geheaate die gaedeét ned
query nodel 56. The 5 predefined query nodel may then be saved or fu\rther
edi t ed bpeeAenefsbencadtomisefator. eRAARMG G- Rt si onal step 230, if

uni que index iRLOTIBILONLLR.80E avAi §Akh §3EE0M t B Rl abgs§20nd he No
branch of deczrgeona I%éf)eg 2%% %eads to step 232. Atc step 10 232n,9t't he system
adm ni st patealdayualfl pageentdf isgsl androrkss chhrdadn®4par eftetadths to

generate the predefined gquery.nodel 56. In this wa th redefin query
nodel s 5B2DREPET $4 h*ée%%&q‘éerﬁ ABER| SF‘g,raSGteé’lrm‘i’?%| }\{{}‘egéﬁae‘faa?ae%ﬁvi ?ﬁ ni ni nal
aflgn ni st § At OFe s REAC IO Nquéty WiddqutsdsS HAdersdand tdiadmdatrakasengabl es

and ot her elenents nay be otherw se suitably linked. FIGURE 4 is a flow
di agr am papest 9&-i ngrlae neapbe Menages AR NGUARJARAFRIEIANeRE EY | whth

appl i cat .gns _i ccor kLN .enpod f.t e i tion. 20
Tt hi e, EBoRRee e PR ol P A TE BB 7Y S e
mai nt ai nedebr and heages ver .30 siwmglh bki nrkistststodp tiygt elatdanays

initially used to downl oad Java cl asses- . formin he client applications to
the cli e%? 19Bheryigr (fritabiy (FRFeteedt o ?'f'l%’g%‘%'ren?ngof %%Fgaﬁg 25 done

a?:lgomat ggbg)és@édt RS PV er3@URBQN initiation of a new session by the
client . Part of “the installation/update procedure includes downl oadi ng
a mani fest filTke |nwhtidineisivnes aadelemArmmgenf 441 Banritl &S apgd

e it b L R P Mo B 00, e o
110. At gkeprdded t e baetrest Bapadgentbedow,he the multidimensional
sto'rage model 100 utilizes a non-sparse architecture to
20 minimize the size of the model 100. The reduced size of
the model 100 improves processing times and allows
efficient pivot and drill operations during data
analysis. In addition, ‘thev model 100 uses ' an open
architecture to allow célculations to be dynamically
25 performed after the model has been constructed. As a
result, users can create new calculations to analyze data
intersections that were not anticipated during the
original definition of the models 100. This reduces time
and resources needed to support pivot and drill
30 operations. ' ‘
' The client administrator 46 provides a central point

from which the portal 10 manages client administration.
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user's manifest file to the server 30. Proceeding to step 254, the server
30 conpares the versions of all nodules and resources listed in the 5
mani f estwoiole916® current versions of the corresponding filpsriusoodosszser ver
30. At decisional step 256, the server 30 determ nes mhe:]hirwrzm@r all of
t he nodul es or resources are outdated lggsed on the conparison. IT sone or
all of the nodul es or resources are outdated, the 10 Yes branch of :
deci sional step 2S6 |leads to step 258. At step 258, the server 30 generates
an increpental update for, tthe client 110, The increpental update includes
" only thghﬁodul‘é%f?ﬂ’ét nEEPiY e dffat ed € Neﬁlfova]tg% ep 260, 3G server
transm tgindike skbrd s eest @hi tedatheet orhhe Chu@Bhnatli®alAly, St@mRs the
client 110 updates the client side applications based on"the increnental
updat e. dAP1lSEPLINGA, O8 NEWiSuHs| oﬁppglﬁﬁ‘éﬁolﬂéuncthéd nakimi@eupder t o- dat e
client 1l Q. Returnin o] I, S 2 jf. non the cli.ent 20
appl i caﬁegr’?so I§:'il&raer{é(;éut gg?e?ﬂ%%hﬁé%a%?gﬁggkoi q"(fefcgls?’ong*qgg? epasz%hrlarfgSO | eads
t e stepthed liatedt cdppl hear Sessi anei alayschekd by tdties aByentse server 30

determ nes what, if . any, nodul es (oor .Java cl asses) .are out-of-date,
i ssing, or dB%ol %{Léeﬁ\ﬁ/d Gifen L8 gﬂ §° pﬁsk?éé"%ar{leltébr?éctdz’?nrﬁ?dul es to

the useny mMaciide-pi SpgsWED aRyuRdAtRGEIBNE S est. rAfoR el G edidPrs never
have to manual Iy update client software and are able to easily roam between

di f f er ewt-heor larxd athensetyerog On winhowme rempepdimgnt heicheappliierdts ons and
data fil to be.30 rei,nstalled on_e .Station. | n_addit.iqn, the client
170" exeduPed 0T LTy “Ahd 1 ey & G TR & Mo BN R
RCT/ USOR20692 2eFvek 33JAN 28s~ mathtrivsd Tt idesdrabeent rahlly dmigitai ned and
network traffic is mnimzed. FIGJRE. S5 is a flowdiagramillustrating a

met hod 80 adEpRFh§CRAd S&ut FRPEACHLEEY el 2baFPWit a S5ebr e®f i ned

query 56, i c rg‘grace ity one i ggnt - of pd ey cent Jj.nvention.
In thi QB%?B% I r%eérhéa %(r%g efl ng guery nodel s 56 are gener%g(é?lleiglncﬁlqE
mai nt ai gednted heoséordr Bdbyidnaddnissss rahdr sswhuproyi dedupe wser s upon

request and verifjcation of acce privileges, 10 Referring to Fl GURE 5,
the met H§§ Segi ns™ Bt St ¥80i n%%ﬁi ch® Hggseﬁ%?téﬁn?éégﬁegga th&uest

hEOM 2 W$@hreds a pradel 1 1pshgaer yga@dgh 5610Nextis at apiffopaSihtdie server
determ.nes an accessible portion of the predefined query nodel 56 based on
t he usecoatgildiadgexnd THeetSra@ced8tbl ECportilonWSETE pHAUXFF ofthehe query

nodel 5 §1:0 be. vj d fhe usel ar.t i cyla q@ggi- t, the
accessi %Péb%%)rtl on ‘g#?ﬁ}é@prégé%]ir}g%dégégféﬂ‘ﬁg&gﬁa ‘{356 %}%gal S0 be the -por-tion
of the guwems.nodel editable by the user. Determination of the accessible 20
portion of the predefined_quer del 56 may.bhe accopplished by.determ ning
the user's prifif | % tllgré) qggggu%ﬁﬁel aan_élllﬁgﬁ d‘gggrrrﬁlgnga‘_ﬁuea

agcessi %lr%p@xqréauonu!a%eqr&réztmcélsecb&)pr11/4! eges tRedaheryddydied he
accessi bl e portion of the 25 predefined query nodel 56, the. server 30 may
al so deesbedismentpr ot &&eed pbiehdn oflQ he i eddfpasaequer yikbdelalds. The

protective portion is.the i ni ot her Lt orti the
predefi ﬁgalp??t?éarri/tgnngéll%%&5iggd§5%%%eﬂ ionqe»rrgrgggdg%%%gbel 0\%,H t hel%uery
conposeembddidernmy sondeatribedpriot ewireredpoail obedbwt help edefdamed query
nodel or otherw se prohibit edits to the prot %ct ed gort{)gn %f. t he
prédefiﬁé@ qué@?nﬁﬁgéﬁg its component when stablishing a

25 connection with the server 30. This allows efficient
administration of the client 110 and integration of
additional functionality into the client 110.

The client API 112 comprises a set of Java classes
that define how the client 110 communicates with the

30 server 30. Because the client API 112 allows any Java

program to communicate with the server 30, an enterprise
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30 downl oads the predefined query nodel 56 to the client 110. At step 286,
t he query conpaser 122 displays the accessible portion of ' i ned
query nﬁ%@ﬁ"ﬁ 6?0 the user. In 5 one enbodi nent, the querf%ggu gg%?£122

di spl ays a graphical view of accessible data el enents deanﬂA

predefined query nodel 56. In displayiA§ the accessible portion, the query
conposer 122 may conceal the protected portion of the predefined query
nodel 56 to prevent 10 editing and/or view ng of that portion. Proceeding
.to stepmd8B8, efhecleneyyconpdserddizZ areclei vessuser espalsiibtide [foedefined
~guery nodel 56. User_ edits may include the sel ection or desel ection of
 dat abasd tsafile£ntHI ks in the database tables, and 15 joins between the
dat abase tablgg SexbnidhisteReR99ntkheQuery: £00PRSeek22: ggBer difes a
user - adapt ed query nobdel 128 based on user edits to the accessibl-e portion
of the padefistethttpen yparddls 5616At astept 29F wRerusanedapt 248 quéry nodel
128 is uploaded to_the server 3Q f e Lan. ste e SQL

g nerat&%t74°§ut8ﬁ§?F§§II%ﬁgénegatgéeggda§§@éégggue?%2ba§£d%%%jt%%

user - adagtedrgler y2anpdelardd® 8. aThexiaicakase dquepgctorpr i ses. t ext Tale SQL t hat
can be executed by the connection nmanager 76 10 25 performthe ery. At

step 298dmiTE SEFAEr VR0 ?Béei%&?&t&?_ tsibp t i€ quéry®. REPFEF ously
described., hfie LehY spasd Srake Dididy | %astionied it de 8R8VeIse3@ by the
cache nager . ProCeeding to decisional step 298,e if the query 30

i ncl udestmdugiditrhetst onespeanaliysi opetrag ivexss .br anch of deci sional step 298
| eads to step.300 i.n i ch Li.di mensiopal _stqrage del 0

d@ner at ed basef oﬂlza%801}€%g]éjév %/%%%6?%889??s g%o% 53&828@% t he
resul ts.o AtnStep 3§2cat hetdyd ididensi @Pahdai nlageanidels hd iusetrsed to

generate pivot, drill through, and other views as requested by the user.
Ret ur ni rgraanglectBe ofaeadtiqn JBBOCEES5 mARisi ABRLFbAaNCYRSLY 45855 not

| ndi cat g,y the, Nebr angle Endegbal oNBbnsl iR 208 LAAIRHIO Sl alldd n which

requestéﬁk%inéTe views are generated based on the query

resul t s pr¥pammdiy akdodl4édegeac hirl el f orning sqoralest emd3@G1alAtzidexi si ona
step 306, the server 10 .30 determjnes whether,the _user-adapt.ed query nodel
158 wi | TG Dr edIRoF RS &Y elbe: ‘Il?efﬁewbEBFndé‘& e & rslag\?e%rﬁze query

model 128,y 4 he, Yeg rhiansit 0 4861 shenabusieds306nkeads gencst g8 in which
the query nodel is saved to a selected portfolio 58 of the user or a 15

securi t L @r bap 58 naswhinepnipsfyderdata aedesdiemtley 30897TaN8 t4heNo branch
“of decisional ste .each . 'éhﬂgﬁ; step 310. At decisional step
310, t hea%eea} O? e%%?lgg Olllt%q.q] tﬁ?le%%%] e

Ver erm nes whet the "query results are to be stored as
an 20 historiTieé sp@pshotompbseruser2sedmatstios stwiveere hdata comes

20 from, what substantive data to divsplay, and how it is to

be stored. The query 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 needs. In one embodiment, the query
25 composer 122 allows users to only see those data elements
in a model 56 to which they have privileges. The query
composer 122 saves user edits of a predefined query model
56 as a user-adapted query model 128 that can be uploaded
to and executed by the server 30. '
30 The viewer 124 creates a combination of data views
for tables, graphs, ’reports, pivots, web pages, and the

like. The viewer 124 allows users to easily switch from




results as a snapshot, the Yes branch of decisional step 310 leads to 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 25

IS provi Woggwgs user for adaptation and custom zation. Th?d;}rlﬁﬁﬁfzhgﬁd
e Vi ew 0

gquery no I's displayed and altered using a graphi-cal a

el enents. This facilitates robust data analysis by all users] @rﬂé\l‘blﬁé}m
novi ce users to effectively use avail abt® information to 30 i nprove
operations within their organization. FIGJURE 6 is a bl ock di agram
~illustrating details of the query engine 80 in accordance with one

- erbodi neanyofviewAF 019 758-a PCT/ BEY GFher] BndANp2sarty 26di ftileepr esent

I nventi-on. ILn thi.s enbodi hen t he quer ngi ne_80_ i ncl ude i rary of
data dri §8F§'84 é[r%?c? aXllentgel%?gec m 43 3%@%28888?58{% FR ?*E@bgongé’% a
query reguestcheiicdendn fy fepnsebeoeli brarymegrssaly fdatens daiwaiy 84 to

performthe request. The intelligent dataset 82 is further operable to
det er m né2the MecBPESYAPWiderdefCrieedat 428/ vera 460 o mMser floe midie

reguest, .t0 genenalies a dikugs @Aidy CoUPrESi 1t BE Recessary gdatadrivers
84 in the neceg%rary order, and to execute in 1% or de(rict he dat gad?:iaglers 84
in the dbevesasted n.pReVarelyg wotELGURENG, itfddviimhell i geser dat asem 82

gener at es river_chain 320 in respons Q uery. request. The driver
Cha - 208 ERIPRI A S R ater Be B3 RRRanubBel KT BRRERA drily oqiieut ed
query. The dadve 1sediinvidy FZdupse synad cahbylseheet esbf1aBbiReibbrary of
avai l abl e data drivers 84 and ordered by the intelligent dataset 82 based

on the qasfydeedgdon mMakigre- enbodi ment, the data drivers 84 in. the
[{prary are dgiiyvad fEom @ i0aag cl2es Lot YNy alleLntld dgesprLiads 20
cal | , atra

the next driver rnthe chain. In this enbodi nent, "each river has
a chai n pnifermhy ilor pkacenearies aSanmelnahat iared paswisi.on Wt heblehe chain

320. As used herein, the termeach neans every one of_ at | east a_ subset of

the i denVifPedYRIGALLYESEEVEPhAS 13 LBt F R HEC eRBOGBENERE ERECUPPIES chain

320 incl ydegsdatiedhiger sibl, ppdvillds anth Diovaha1 drisviia Dloper hews a
fetch database gperation which returns requested records. The returned
records anfomertisortesl bydamizedri veinDzhgnddbdexwdeby dwmersricasr D3.

P42, 50 QBB AT ek calEshed SR Chalh iy e
st andar dsabdogatesnform® {bh 0976818wns can be rearranged, hidden,
' and otherwise modified. Conteﬁt can be sorted and viewed
at different levels.

A report viewer 132 displays data in a report

20 format. A report view provides a robust, banded report
format and facilitates automatic report generation and
distribution. . Users can freely arrange fields and
columns in an interactive graphical design vigw of a
report while adding calculations, subtotals, groupings,

25 headers, footers, titles, and graphics.

A graph viewe: 134 displays graph views of data in a
wide variety of 2-D and 3-D formats. These formats may
include, for example, bar, pie, line, scatter, and radar
graphs. While working with a graph, users can change the

30 graph type or contents by filtering data, using a subset
of the original data, and draw multidimensional data.

The graph view can also be changed on the fly, by sorting




PCT/ USO0I 20692 al_ 3 SAN 2004 met hods to perform database queries. As a
result, the portal 10 need not be custom zed for particul ar database
gueries and the cost to provide and naintain the business intelligence
portal MOI03/09%8uced. 5 FIGURE 7 is a flow diagram il | ust rRET/HgpOGH62at i on
of the nodul ar query engine 80 in accordance with one enbodi rrer“ Qﬁh t he
present invention. Referring to FIGUREL77, the net hod'beg”n? A lb 340 in
which a query request is received by the intelligent datasel 82. Next, at
step 10 342, the intelligent dataset 82 dynamically selects data drivers 84

~fromthe dd BLALY, JECERSAl UikRBRLOLIILEE Qielye] PUESERRHARPAIAD 10 Step

s "}6,44, the i i gent “dataset eterm nes the order ivers 84

necessargrdpgh frgpeetoiest he request. At step 346, the intelligent dataset

82 dynami cal IH% constructs a dri3ver chai congri sing the necessary data
drivers in tHe R&¥EEsaFILWTHer 3o &SI t ReVGber§t TEquEssSP N at step

348, then it £ddh&ent odat aset pexecuteed?0 theyed i veé{l@ﬁ%i n tRaperdos mthe
query request. Wthin the driver chain, the datasets 82 are executed in
osder widinengireal | i ng BigextahdWeer 82eTd t ke cheiireipoAngonsiids on of
its own .execut ] resyd e Lhe 80 t are
appl i catﬁnétﬁoﬁ]%%%%%ﬁé%? ngn?%acrzftrgébe&%gés%{fggﬁ%d?ﬁ € tlg gﬁ;ﬁ)ﬁ%ﬁe’ﬁ%w
functi onadrdpedyiaddi ngn datlee dracrdrs tidest o ade  Ipelnfaryneance prafr s ng t he
intelligent dataset 82 as to their functionali t\# FIGURE 8 is a bfllock

di agr am8M&IRFEEEng dBSi PEVEE F1GM (FURRRAST oRAET 3L R ABdiR®00 in

accor dange) M 11k 38 ; A6 8 BRdiiEth of11hes Pu8sest dVvsotE8Pm Idx-ihi s

embodi ment, the storage nodel 100 utilizes a non-sparse architecture to
mmi mi zelavre, sdzeéldf uphentdétilbochyough wanglyedres 28sPORYSERED69Z 1 3

JAN Q004 i additiop, t t or age el . n architecture to
al | ow ca?lrbul“ﬁzieonscﬁtoa{)ﬁ }ye%éan"”fq'calr{g% p'é“;’?g%éég‘%é’%gé’?% eq;rrloé(}%% 1 i's
construgeatbrfed@r £+66 theFMEUREdBmehbeontllt sdiorane arale stDO@ge 5 nodel

100 conprises a slot 360 for each_dinension and a_slat 362 for a cal cul ated
di nensi on. THe AuRWESBnAiexest s1380 RN HESS erft r P86 Hmdt s sSERRRY dat a

val ues gxf @f&ﬁﬁ {eym abaserphil &g, calcub-at ¢ digeagion,Ghet s 362
contai n“data cal culate ased on the extracted 10 data. For the illustrated
amodi mprtodwacd dhdensbobasledt I3B@rned] weslapranetyentvoryene3os and a

di mensi on storage 372., The entr torage .370 contai ns_a,set_of nonssparse
entri es FERPT LT ‘Pﬁe’°EéFF§§p5|’f&a%§%dilﬁeg§i}b%{ Bre¥er Gety PeL S X(?ncfzi/nc%%n»- spar se
entries & egirfigl Utled. pHae ieRf ri@swaibéditepr esentiepihiynat hireughnedise onal -

val ues and each identify an associ ated data value 376. In one enbodi nent,
each enthzowyer i heFayéacq -pointer to the associ ated data val ue 376.

AIternativelyThéruingé&ty_ inspector 126 allows users to change
20 display properties of a particular view. In one
‘ embodiment, the property inspector 126 is modeless. In
this embodiment, the property inspector 126 applies the
changes while on the screen to allow users to experiment
with different configurations and attributes Dbefore
25 ~ closing the property inspector 122.

Together, the client 110 and server 30 of the
business intelligence portal 10 add a strategic layer to
an enterprise information structure and provides a single
point of entry for integrated query, reporting, and

30 analysis which are inherently extensible for a wide range
of users. Because the business intelligence portal -10

may be fully integrated across an enterprigse, the portal




20 values 376 can be stored along with the entries 374 in the entry staorage

370. Use of the pointers and separate storage of the -data val ue 376a
however, inproves efficiency and processing speed of the nul ti di rren5| onal

‘storage Ry@looré0. 25 The dinmension storage 372 includes t hues
T

376 associated with entries 374 in the entry storage 370 values
376 represent uni que dinensional valueg for each dinensid

i nterdi nensional |inks 380 is providedfor 30 each non-sparse entry 374.
Each interdinensional link identifies an intersection between non-sparse
entries 374 in different dinensional slots 360. The set of WO 01 /09768
3PCT/USOO¥@0€9211123983 ysNe oepterpaiggensionanalinsds 386livekrydes one

terd I
i ks, 00 o S BT PECpERERE Ao T AR FEIETY: 1t RTRRRR 1 ne

di mensi ombthist otasr 3€MAténpbisit herl Mi lbectabmef roo aakent Fegpdiait - atbe

i nterdi nensjional |inks 380 coIIectlv ntify all |ntersect|ons bet ween
non- sparRECEHiT1ES 3 n ﬁ?ﬂengﬁaﬁal adrsedy3e e xledr of Ayl yEhal |

i g er secdhdiSprigel udi ng non st ored enpty intersections, can be 10

determ ned fromthe non-sparse entries 374 and traversal of the

i nt erdi mensi dMEFURE nksig86. flewpatidaxnarariliuatikktingess euttord béoneen

dat abase; a. st ec is d mned by the

| ack of Jflﬁg cf{altea Has enit]%l elsjtalg(rilnlig 3 %%ﬁgﬁhggacﬁoﬁ 6?5 16°

i nt er di recsoiatcd | wksh38Mhee cmisodimgnt hefeniiy BFésientt henténsiodi mensi on
to the entry in the second di nensjon. Nqn-sparse intersections between

entri es REMETTNG | FPsF IGREs et onngi Mt BES1A6 &% AEBPL\2 QT ab®r si ng
dﬁﬁ i nt gyl SENST QBRk e b NG SR dhe BBGId d ed et Y ekn n%pt% Lirst

mension to the specified entry in the second dinension a en obtalnlng
t he dat é&6%al ue 23576 mmbﬂ wiesctrhbednt r h&74 usen hepsetibbels di B2nsi on.
Dat a and_ i nf.ormation. %é’try traver terdl nensi pnal st orage

nodel | GFT% %tBﬁfm?%?l?UFt 5%t dc ?sﬂﬂigl%%z%le EASEES Y hbPEdet ai |

bel ow. T capstib@t ed NxFENSAONs 868 20, Udgse asyeten LBhinH ot £aryal ues
382. The_cal cul ated val ues 382 are_.val ues derived from predefined

cal cul at%ﬁﬂanseq@@%d%y FTOEPE cBAt enpAtRnEHRYIOWF 1Y tdrscribed,
di h |
tidi @ﬂ%iell ”sa:lo% Oiailgﬁtgo%'d HOviHues WHEE & %s@ilti[ ‘?ﬁt. Oona

orage no an open-architecture to allowc ns after
|ts creaaxe)rt;he:ouneopopinémm or W=01/i001A8i Bkl PCFhUSOAL0H8Pined JAN

2004 ' cal t d py th th the podel | cul at ed
and stordll VBE AR 2 G DLTs g Et or ey ST YLt BT knd (o

i nprove gf&;&r@ﬁ%&fwm&ml Hénaﬂssneabeaaa@ssl S.
Proceedlng to step 204, the system administrator
20 generates a database alias 50 for each of the databases
20. The database aliases 50 prevent direct user access
to the databases in order to maintain data integrity and
to make it possible for non-technical users to safely
access corporate data without fear of corruption. The
25 database aliases also serve to pool connections to the
physical databases 20 and théreby reduce the number of_
database connections required to support a large number
of clients 110.
Next, at step 206, the system administrator
30 generates the predefined query models 56 using the query
generator 38. The predefined query models 56 control the

elements in a database 20 to which any particular set of




FIGURE 9 is a block diagramillustrating exenplary data 400 and an

exenpl ary mul tidi-nensi onal storage nodel 402 for the exenplary data 400.
Referring to FIGURE 9, the exenplary data 400 includes dinensions Cl and C2
and cal owbahgdhesdi nensi on C3. Di nension Cl includes uni quepdBuSsiiioyezval ues
A, B, and C whil e dinension C2 includes unique entry val ues 5) E@F, G and
H. The cal cul ated di nension C3 incl udef cal cul ated data va & Ale ,l‘ 3, 4,

5, and 6 corresponding to different pre%efi ned cal cul ati ons. 15 The
exenpl ary storage nodel 402 includes dinensional slots 404 for dinensions
. Cl and C2 and cal cul ated di nensi onal slot 406 for cal cul ated di nension C3.
¥ n the €EeyPretsidnatast ot2ABRSY- t he 1t nBASHEA&N st Shggeraedeifaprddes |
" uni que dgj Si Iy v a C . St o t.acl udes
entri esg{vl\ng?ﬂ W%%St ?eéjgt}i%]\r/a Begﬁgr gyységoc%:)&at dé%lné p%ﬁ%?eréégt %gt he data
val ues. essermutead! ygnd hde€2ngi nelmsi owadinsinot cdBgutael udesourtagetdata val ues
Db E, F, G .and H i i mensional stprage 414. Entry stora 416_ L ncl udes v
ent ri esSaBsde§ atueschgvi gﬁ tﬁﬁe%‘%&at gﬁ?al ST HAT pacﬂ%t é&’se tgﬁllﬁé{aﬁgfaa val ues.
| gt er di yBREEONBetWeBKS 401 édenid f priditaits eqluirpisvdiet weenmgnt ei8gs and thus
data, in the Cl1 and C2 dinensions. The cal cul ated di nension 406 incl udes
cal cul agegrdafa values 1, 2, 3, 4, 5 and 6 associated with predefined 30

i ntersection i e i pensi,ons t exemml.ary

st orage node%t%%ijﬁ??t i%%ﬁgbe%eggrgm%cg, g?oﬁgkgé;a%gég@tsh;}%enﬁ%hval ues A
and D ivhéhe syWbefill 0SBBini RCFALSO0/ 26682 ~. Zip) AN 2084 3buEinasd C2

di nensi ons igtersect in t@gtjﬂéhgg are connected by interdi nensional |inks
420. | t1BERHEIPDFENEC & =r hY n&8Tt B M T U aPleSTESHRF ¥¥Uo nBSi nt er sect
i§ thatpihey G ecAat faniecheddasd Nt gedhiBRSLRRAl ahd Niguexr AZD. £Eptries are
connect’'ed by interdinensional links. If_any one or a series of

i nt er diweessor@ve i Aksncoiffedied hd erdereso FFAUREC1I0 dacesd | anddi agr am

illustr {%ggiguggggoggf ggt%e%tq;ilpg%%g%}rgwg.t he mul.ti di mensi onal storage

10 node rn-accordance w one ment “of the present invention.
Referring t orEGGRBE31Gs tahef Imeb hddabeginng 1atusstren i44) a nmabhoel fFbe

mul ti di mensi onal stqrage rrgd%l,. eéoo i s generated b% the nmul ti di nensi onal
nodel rIERYERTIRI| FhesPBRSEIEFeY (@Rt r&fﬁﬁ’é’é’_ﬂs anf & pagéa_réﬂnis results
gsli, the gueny JredugaboaTRentduesy EeQuUestesPRE! fiirRe e di mensi opg;and data

mensi ons for the multidi nensional storage nodel Z00. In one enbodi nent,
t he nulembbodemenvnal epdel fiwdagerdatp gerevh e’ t heheul t inddaénsi daal
st orage_nodel . 20 0 by fi f et chi data.records fr t he sourcge. For
each da?lét?'g%tb?ﬁ‘?}?ﬁe élr#e}%és%(jnglo varues 5%&e§§ta 58 ﬁgg'laer'e the‘rrtlgf et ched.
Ther eafi@dit{on, cacht aiamensébomaknyal uered grdphicalegordispheyed to
mul tidi mensi onal: nodel nmanger 44 determines if the dinensional value is
presentth® SHEERM AR RETRTOT &R WATh: Ltk SeRgyFafe Alseet FPet he

%rrensiﬁ,g@i_yv 4g1i ggnot present in the entry storage 370, an entry 374 is
created for®the dinensional value in entry storage 370 and the

correspondi ngeflataingl se FAEWHRBDrad thedimgthsidodestiorsaget 3FRep| A28i t her

case, the 30.dj sions are next traversed from/l.eft.to ri,ght.to create
o di e RaRR T iens  ERRRe B PP v At A, ReRkiETsS0"
Exi sti ngndli rlsspuryd ewsedawhsy et éinkedmi VO 4 0976 & IRGT/Hab30d 28682

columns of a database 20 for which a query is to be

25 generated. Next, at step 222, the system administrator

selects a subsét of the tables and columns for a
predefined query model 56.

Proceeding to decisional step 224, the query

generator 38 determines whether the database 20 has full

30 | foreign key (FK)/primary key (PK) information. Full

foreign key/primary key information allows data in

disparate tables to be automatically linked.




.1 3 JAN ;~~~4 32 that are missing are created. In addition, for the

ri ght-nmost di nension, data values fetched for the record are added by the
mul ti di nensi onal nodel manager 44. It will be understood that the '
mul ti di newsopemabs st orage 5 nodel 100 nay be ot herw se suit pbt/psowIEsAt ed.
After the multidi nmensional storage nodel 100 is generated, q siipdb 2680
proceeds to step 442. At step 442, thepultidinmensional 'del manager 44
receives a view request for a subset of2 t he specified di mensions and/or 10
data di mensi ons. Next, at step 444, the nultidi nensional nodel manager 44

determnes traversals necessary to generate the viewf the storage nodel
400 and ASF%‘? Jc?ﬁhjgyppi O e @ﬁatb%a?\?grgél .lrﬁ‘ﬁéﬁ?%v&[@@ sf&F(?l@éTi ned by
~ the speqgidy goh dhaBPSkYS 127 A2 iUAr ti i des PO cRNoENHEY 148 1LeiT ned
based on how the nbdel 100 is organi zed. In one enbodi ment, the
mul ti di rgrep 03214 nbdalsmarrg@tert eefrikvewhdchi repibdd taless rasord from
the mul ti di nensi o st.qQr, el usj bot t P,..20 ri.ght-rto-left
recur si vae‘%n%r?/%tnlé%%]ﬂq,n'ltqﬁ?{%%egggdipﬁaejr%t ,t t%&tgle Fi gbeotﬁléje Plrregfafrlglggr d, the

mgl ti di rapstwnamodedel fmnageindd pokéti dbBTedghi I Keyipeimaop s&legcted for
display to the first entry storage val ue. Next, al(l%ﬁoarent entries, which
are t hos EQriaelPRit oit§he??frdeasts dif ryeaPBIp&E tHoReBTPESSFei r fi r st

entry st a&‘i’ig%é@ntg:hithl@ SHIdESindl flkBF EnddWBes s Ochhenki ghkef the

sel ected dinmension, are alsO positioned to’their first entry storage val ue.
For the dif risurtleoredithecan| bedmasiesibonghemsyeit emaralgemistndtar ret ri eves
val ues 30 for_di mensi onal ea’grl.es at_.these p(}§|4t|,051§. f‘ll'lol]{e rieve the next

record, the R o hRfsi Sha ﬁﬁﬁé&é‘ral44s%??enpts to " nove th Olrledl%n- nost

aldi | d i kdPpo¥idaky | fréfe inBhitmat Y6h01 H9Het PGIEWIAH120692Hel RoJAN ~~1 04
. 33 y nost child is novable, it is repositioned and the data val ues

f et ched bxtancle efr rdecipbeneiorLem t RARA tiRaGfI EPdidRGisT inal sEdeRge nodel
100. If%_l’ge right- . chi i's bl t ti % al del
manager 44 at {érrpnaf)ésé%%mr)régjé t%ée@%ai%\r?? o] h'tehg?uéc%%l (?q'l e &Ps BtBLne) entry
i mredi atddtetminde | ehetdlert hefwwhl | dprifmariie payentinformatbdr, iits is
reposi ti oney d the data values fetched_at thepr . current sitiqns in the.
nul ti di r‘?éf?s’rd](fﬂg*est%% e hB3el 8?66&"?? tﬁg'pare te¥afnst ;g(%bef ed, an
alst enpt dyS ilde 1Oy MIUehE LRI /fwd Nrdiad eftia ¥hitd taplbe edfry
imredi ately to the left of the first parent, and the process repeated until

no pareis deharminad thy sapsiahabase eAblef seRFchrocedscPydiagdied. It
wi 11 be yndgrghood dhat-t Neod r ausisals a0¢ 13 111801801 thie Vv 1 t he
orage nodel may be of

‘nmul ti di mensional erw se suitably determ. ned.
Pr oceedibitarich st £pdddbsibhelmsitiapdi 2omsientd twdetepraRagewhéset tdneer ses t he

mul ti di nensi onal storage m)deLt 100 from the ent ryd;)e;)i- nt ~across connecting

20 mul t iIHRTARRAFDN&ENLNKECIBEN of He PETHTE St et XA IR B d P6YF ue at a

grbeci fieghd LRISECEEBNesAl SELPeA48net R reukt ididensi DOatabl esageeodel 100
etermnes any value at the specified intersection Next., at step 448, the
mul ti di Metssonttedpdeherarage aupnt kral kst inlkedero 29enggrteofdle

traversals exist for _the nodel -1 | di t] . ve i , the Yes
branch (ﬁreocg%#%?%%alquﬁgp ﬂggerl e?%r'ns t%g%t%lﬁgg%lg%g ti%g%irra%fsrﬁsetnlg :
traver Sazhaﬁy areheer fioe nedaasd | oer seethenal eddakeds bgl cihat edsysttan all

traversal s have been conpleted. The No branch of 30 decisional step 450
then | eAMIBISEERPEA52. At step 452, data and i nformation output fromthe

4 tidi mensi opal 54 9hg9a Jodel 1403 sypBprized and full primary
key information is not available, the No branch of
decisional step 228 leads to decisional step 230. - At
decisional step 230,‘ the query generator determines
whether unique index information capable of identifying

30 parent and child tables is available from the database

. 20. If such unique index information is available, the

Yes branch of decisional step 230 leads to step 226. At




WO 0l /09768 PCT/ USO0I Zz0692 3 4 1~ 3 ,~~N sorted._It will|l be understood that

.the mul tidi nmensi onal storage nodel 100 may be ot herw se configured to
presort and summarize data. However, by separating the traversal operation
fromthe sugwpnd7és ng and sorting operations, 5 processing efficiency is
‘inproved. ' Next, at step 454, information output fromthe. EGWS&%{% onal
storage model 100 is graphically displayed to the user in,h3 dANe@BBid view
by the viewers 124 on the client 110. Préceeding to decisional step 10
456, . if additional views are requested, the Yes branch returns to step 442
lg whi ch the view request and specified dimensions are received and the
piocess rEpERt @@ eunttire auniguguésdes \indwemtanieorbean coapl ale sog-dhspl ayed
to the us i oi branc. .15 of deci sional step 456 | eads
to the en Bgf ﬁ%%g%éséges@rl | @[%ﬁ:}l% \/\%98 t%sltfﬁsit £9-nt el Thger@eepyrtal 10
provi des genmiratdirnedsi anadn shotaget 1odel v 108 s r eduged éhaegg&deﬁgpr oved
processin eeds that support efficient pivot and drill operdtions during
dat a anal g@ﬁg.esl T AdEFPREALS20-he uBERdehined eslue nyewnedRd ul 36 | OnsThe
anatyze dgtagkpigegech t ayer ot i gl pat during the aqriginal
definiti g% of the rmdgeﬁlu.%?hi gaéggﬁclgas}pt itrr}gé};angje?ess%%rec s 9 eetﬁg‘brtﬁbefgupport
pi vot andedited bpethei systeThedaddiisicanabrvi ews may i ncl ude pivot views
and data 25 drké{:hggiggr tp(i)g and .l ow.| evel ang\lﬁysi s. FIGURE 11 is a screen
diagram il | ustTat'Ag a2 di sl & SGFL1PEPAt X SH ndoW 48bEi Hmk@er damdemi th one

enbodi meninbbrmdei phesentndtnaniileml eRefrenl ivhe (G ELGARE 13, the displ ay
wi ndow 480 incl udes .a nenu bar 486 with a variety 30 of pull down nenus 488

di sposed 2F ARG a°t offeEd§é corlt §Eca 210y eRidsddw 480D 320l Bar st i s
digposed jgredi I the . ar. .48 0l 09768 PCT/ US00/ 20692 3
5, ) 3 JAN ZOO‘%{&T)#%% ag;ﬁlvﬁqﬁ%vl\%}éﬁ f&?flhlgr P’ncﬁ%&@gl&%&ﬁ al w ndow
492 and alpoks f chiddwiamdbwpat®entadi abkes tbe gealealade W e ow492.¢ i Hhg; cat al og
wi ndow 492 displ a S;a fide_hi %lrarcgy within the catalog 32. The portfolio 5
wi ndow 49H G5 ATRYS  t RE -vi dis HiTk & vby Hife REQIURRA t ey, maidedisn t he
portfol i ey ndew 4%, tBacheferdthepyisg¥S1é S %%E%En%ttg.'ééldlg%g}ﬁﬁ‘}a'ﬁ%cf‘
Iscrete~tilées Tinked by

di screte view w ndow 496. Storage of the views in
the 10 pofth| iHHeRY spiminbdstraeor el ieeradeivwnwi t hi Btt heipdrt el i o

wizrdow 4 e d t e_easi |y organi zed together and
eflg)idci entq#i/@édﬁl spi acgledﬁ%g gggggrg.ggl Ea%gﬁ' i &0 alp,txf’tel{ege;ajlo‘?‘?ef%?? o‘g‘ﬁk’n 494
provi des <t reomwiore veunitoablyt hiakedngl e data interface (SDI). The 15

di screte vi ew%(gvs 496 are_displ.ayed within the common wi ndow in a

mul tiple data‘i ate* VB %.lol“’t Brape lddystavsdaa atmethed fpges of

rel ated eSS Mynde dhsthielginstored gnd |i iéggg{;ﬁgr fqq, di splay

through a conpound file. 20 FIGURE 12 is a screen diagramillustrating a
di spl ay WGFReWasEEe | witddions \mhwdimerdnof othaapirgseamy bevesenonel at ed

Vib@Ws i n ..ol Loin. rdan Lt h_one. enbodi nrent of "t he present
i E?enti or}‘?.l Ilggﬁt'e}];sri %g‘bf)gl&% RE fg?efl e %ﬁ’%g’rﬁgphﬁ)ﬂﬁoﬁgﬁo ?ﬁEFgai Ya nenu
bar S02 wiepdicye2b amdi ebynafaipeld Sl tROUS3Q4rdi SPposedndl angraitop edge

of the display w ndow 500. Aht ool bar 506_is disposed i nmedi ately bel ow t he
menu bar Eg@)} SHER)i AP LS wFRabwr 80811 hipbd¥s ugedatsl stpwirhedd §883and a

portfol i @leisedan 84@mangPr enkous] Yerdles Gt NGt | PRV Eh; egtal og

110. After this, all upgrades to the client software are

25 done automatically by the server 30 upon initiation of a
new session by - the «client 110. Part of the
installation/update procédure includes downloading a
manifest file. listing all names and versions of all
modules and resources on a client 110.

30 Referring to FIGURE 4, the method begins at step 250
in which a new connection to the server 30 is made by the

client 110. At step 252, the boot strap agent on the




30 wi ndow 492 and portfolio window 494. In the illustrated enbodi nent; view

W ndows 512 are maxim zed with the portfolio window 510 to provide WD
011 09768 PCT/ US00/ 20692 1 3 JAN ~uu~r 36 optim zed viewing. To allow
navi gat i onWbdt/8&®A t he naxi m zed. wi ndows, view buttons S14 ﬁ@ﬂvF&Qﬁkad in
‘response to maximzation of a window 512 and di spl ayed as tabs along a top
edge of the portfolio window S10. The 5 %bem/buttons 514 4r3 dANh28er abl e
to di splay an associ ated wi ndow 512 as the active window in response. to °
activation. This allows users to quickly and easily navigate between the
I ndows. .a _f.es , d to constantly nove, close; open, and
»‘\r,'\gesi ze win _3\%?% o%ibewyffgﬁ%%?ggedt tau%?lf)p%d manyfephr afblei e, the view
butt ons meertverot3ter wi se di spl ayed or generated in response to other
suitabl e events. For exanple, the view buttons nay be generated any tine a
first w ndow b%c?@r?@?déf‘gl =3t S§GPst%t i akhy geidearf ROm chmphagsby N
over | yi ngvwiad 15¢Th as us indi cates .that a w ndow shoul d
be maxim zed, %gfit?gneﬁ?lofﬁﬁgggggyeaﬁgo §%$8P?§%ﬁ n &ﬁFeﬁivPéM/5ﬁ¥%on 514
may>be geRepafestf ofilee twi ndewrentbevasbsed. Jdhe cHeeWw-8pLEARS J_-Al?rmy be
di ng w ndow. _Thus, they may 20 be

positioned.kndependent|ly of a_c espo
di spl ayedgzjigjggceln ?gleors?mfe cE'om aﬂ’éor SHORANRY WiRPW 254 t htbegh t he

present i Beewtirorns ohadetheani SesCvhbetha t veral i S, Maki ous
: o o Tl PR rREREER 55 ¢

changes and nodifications may be suggested to one
i s intend8d tIERCURRESDr@senCUtsAsRd ohasadompassheuchombargesnand 1f

TP R PR EI 9%, KB e N S SO Wy BT et melbes: 1. A
method fo¥egeherathngfdateahiasiomilersesp eoBPrisddy: t&t Qtiepd. 254 a gerver, a
predefi ”egtgge%arfocﬂe fg(rergg%r %IIOnggglngrz:!ige]s-5 an incremental update
for the client 110. The incremental update includes only
the modules that need to be updated. '
| Next, at step 260, the server transmits the
15 incremental update to the client 110. At step 262, gie
client 110 updates the client side applications based on
the incremental updatef 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
20 applications are outdated,v the No branch of decisional
step 256 also leads to step 264 in which a newvsession is
launched. 1In this way, the server 30 determines what, if
any, modules (or Java classes) are out-of-date, missing,
or obsolete and then selectively pushes the correct
25 modules to the user's machine along with an updated
manifest. As a result, users never have to manually
update client software and are able to easily roam
between different work stations to 1log on without
requiring their applications and data files to be
30 reinstalled on each station. In addition, the client 110

executes quickly and is always up-to-date while



20 dat abase; displaying an accessible portion of the predefined guery nodel
to.a user at a client; receiving user edits to the accessible portion of

t he predefined query nodel; generating a user-adapted query nodel at the
client . P& user edits to the accessible portion of tperpieiakined
‘query nodel ; and initiating a query of the database based -gn ﬁkﬁ
user - adapted query nodel. 2. The methodof claim1l, the aad D igWﬂaying
t he accessible portion of the predefined query nodel conprising displaying

a graphical view of accessible data elenents defining the predefined query
raphi cal view of accessible

nodel . 3. IS . of c,aiml erein the,

‘data e|eé%%¥§”%§%%§¥%¥% aéé%ss?%?ggﬁé Yes, "2 hARESAn t3dt aBietsordnd | oi ns
bet ween tHmafifbld eiss winidnidée. nethod of claim 1, further conpri sing:
determning privileges of the user to the predefined query nodel; and

det er m ni ng t Hek s3ibF e2pbiPronligioname pklbeetravinguer pembdel feased on

the user's1dydiHd €98sa 3@ t hod aim further conprising

di spl ayi ng ag{nll'% he accesé%tﬁuglgloé?i %n oé‘uetrr%le p?l%ég%i n&f%ﬁfbrygﬁodé‘l to the

user . E»r,edleéapeﬁr SHEFCYy3 OnaOEQ 2068 ; i3 JANC3RG4nte Theisrt hegheof claim
privileges of the user to the predefined

1, furth rising: .determnin .

query no gﬁga?%%§ﬁué§rﬁ Y %FS?SPEC?@H%&%%?QH\(ﬁntﬁﬁlﬁrQWépﬁﬁg@nﬁuery
nodel bagpeedefiteel usesrg RdAd1L0U8s; A gepeeatkbRg .ed.; portion
of the predefjned queryrﬁrmdel from di spl aygto ?ﬁgbgseérﬁ‘lggggﬁ%tﬁg%get hod of
claiml, Further IVRHRT si3fy: bifet @R niddminpetvategesnd thewisksd t et he

pr edef i ned et o deludial Shill N a: 21 BLLLBR 8¢ BALLLQ" 0f 1 predef i ned
10 - 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 model 56 based on the user's privileges. The
15 accessible portion is a portion of the query model 56
that may be wviewed by the |user. In a particular
embodiment, the accessible portion of the prédefined
query model 56 may also be the portion of the qﬁery model
editable by the user. Determination of the accessible
20 portion of the predefined query model 56 may be
accomplished by determining the user's privileges to the
query model and then determining the accessible portion
based on the user's privileges.
In determining the acéessible_ portion of the
25 predefined query model 56, the server 30 may also
determine a protected portion of the predefined query
model 56. The protective portion is the remaining or
other suitable portion of the predefined query model 56.
As described in more detail below, the query compcser 122
30 may conceal the protective portion of the predefined

query model or otherwise prohibit edits to the protected

portion of the predefined query model.




based on the user's privileges; and 1S prohibiting edits to the protected

_portion of the predefined query nodel by the user. 8. The nethod of craim
"1, wherein the user-adapted query nodel conprises database table joins
nodi fi ed f pwaonidespr edefi ned query 20 nodel. 9. The method of claiml,
wherein the user-adapted query nodel conprises a database taBFEUSH0682 from
the predefined query nodel. 25 10: The nethod of claim1, {0 tARr 2004
conprising: receiving a request fromthe@fser to edit the predefined query
nodel ; and displaying to the user a graphical view of at |east an
accessi bl e portion of data elenments in the database. 30 11. The nethod of

claim 1, furthéfeEonprati reterutditi ogid y sganenat i3y adahakese %@%ry
s~~30DE Q®

‘based on r adap er del ; and  ~~~~~~~~

Q' 3 JAN%O‘%%E% Eni h%%t%gm{!ﬂg?dggabﬁge Hifer jliept At hodrt ostep

gener at i ng 8dat alidse questes ddmpobdsi NESs i Jit Lgenc ortal, copprising:
5 storing_on.a se%éfr a predefined query nnde$#¥%?gqugP§inacgéﬁﬁfggﬁée;
downl oadi RG*& A% Hhe arEedef bredpareiron modetlhe rasef haegdsgger y rapdel t o
a chi ent; ofliespleanbatgi hd8gr accessi bl ti of the predefjned query 10
nodel at the client;lrecelving wygi%g#tsgggp?ﬁgracéggﬂlﬂ%ﬁ&kﬁY$onaof t he

predefinearaeéﬁfaﬁodéiewatﬂih@ccéSemblegenﬁnaténgméné§eEkﬁﬁﬁﬁHﬁ9 gHE"Y
t he

nodel at is b on _yser edits_to the_accessible portion o
predefine%ggggkﬁgﬁ%héﬁiggg gﬁge'nﬁﬁ‘atiﬁﬁ,glﬁeéﬁylég tthe datedasebbased on
the user-pdaptied,quetey qoshe) . cddpodbe MBHNQE,Of | t he act of
di spl ayi ng the accessible 20 por?[on of the g?éﬁ%%?%%d%éﬁ%r%r?ﬁﬁﬁﬁed
conprisihgoﬁFéﬁpayPﬁg fhe predefined query model 56 to prevent

10 editing and/or viewing of that portion.

| Proceeding to step 288, the query 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 database tables, and

15 joins between the database tables. Next, at,step 290,

the query composer 122 generates a user-adapted quéry

model 128 based on user edits to the accessible portion

of the predefined query model 56. At step 292, the user-

. adapted query model 128 is uploaded to the server 30 for
20 execution.

At step 294, the SQL generator 74 automaticaily
generates a database query based on the user-adapted
query model 128. The database query comprises textual
SQL that can be executed by the connection manager 76 to

25 perform the query. At step 296, the server 30 receives
the results of the query. As previously described, the
query results are initially stored in the server 30 by
the cache manager 42.

Proceeding to decisional step 298, if the query

30 -includes multidimensional analysis, the Yes branch of
decisional step 298 leads to step 300 in which a

multidimensional storage model 100 is generated based on




graphi cal view of accessible data elenents defining the predefined query

nodel . 14. The nethod of claim 12, wherein the graphical view of 25

accessi bl e data el ements conprises accessible tables, colums in the

. wher ei n the peEradamsdopery Suegs co0prised @oat abase takd® aksent from’

tabl es, angoi97@$ between the tables. 15. The nethod of cl @Fq},jsémé&&ther

“conprising: determning privileges of the user to the predefined quéry 30

nodel ; and determ ning the accessible q_{ti on of the prg{i¢f jadd20d4ery nodel
based on the user's privileges. Pl :~3~~1~"~ "~~'" SET | 3

3 SAN 2104 16:, The nethod of claiml|2, further conprising displaying only
t he accessible partion of the predefined query nodel at the client. 5 17.

“The net oA ofredAitf 12, AturdtRy 288pr itdiengnubeidimenshgnptli Wiagese of t he

user to 4Bgepr edef i dugga%dmgs erdeLepTiRng A protegled portion of the
predefi ned query nodel based on"the user®s privileges; and 26’ cd al i ng
t he protethed pbevwsonsofregespreeddfyi nde quemry. nodel from display at the

client. 18. TEe net hod of claim 1% furt heg5 conprising: determnin
privileges of “tha*U3BF to t4e predBFitReG Gdery FFSFbdel ;288termi rifhg a

prsot ect eflupoLdivEnsiohhe Rhedeldined Huesy IRdetabased. Al h@egdiﬁaﬁ{c'ﬁ
privileges; and prohibiting edits to the protected portion of the ‘
predefi el odefishoBal aftfRe éPPenteadg 140 THEepet ROE ofircl aimcle,

o 11 od TPAmTha BrEdar Sadeniary ik doi s S8y A et B i m 12,
the predc?e;cizlnggorga rgtg%d%lds .21'Aghgeg§gggga8f sCtlezil)i n?20162,’l Lgét f;eerrv%()rrrpri sing:
10 30 determines whether the user-adapted query model 128
will be stored for latef 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
15 security group 58 to which the user has access. Step 308
and the No branch of decisional step 306 each lead to
decisional step 310.
At decisional step 310, the server 30 determines
whether the query results are to be. stored as an
20 historical snapshot. If a user selects tov store the
results as a snapshot, the Yes branch of decisional step
310 leads to 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 predefinedvquery model 56
25 is provided to 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 users and allows
novice users to effectively use available information to
30 improve operations within their organization.
FIGURE 6 is a block diagram illustrating details of

the query engine 80 in accordance with one embodiment of

0 EC 2003 r1_




receiving a request to edit the predefined query mdel at the 30 client;
and di splaying at the client a graphical view of at |east an accessible

sportion of data elenments in the database. ~PL~C~T~3" ~E~ 3 0 0 E C 2U®B 3
JAN 2004 WD @R9768he net hod of claim 12, further conprising: pgeRR gg at
the server a database query based on the useradapted quer ANI 5

initiating the database query at the sepyer. 10 15 20 25 23 A met hod
for generating database queries in a business intelligence portal,
conprising: storing on a server a predefined query nodel for querying a
dat abase; domnloa ing at |east an a%cessrble rtion of the predefined

g

‘query nodél€ t BTESERTent V%?Eb?ﬁyln Phetitge P@lﬁépﬁvontb¢ thEery

predef i neshcgusy yB@Ddﬁﬂcl@Hefshea Chienhry 6581 WG USEK vBdidt 584 0.hhe 5
accessible partion of the predefined query nodel -at the clien generatrng

a user - adaptedd igearty ApBasebasyy @Eeﬁ§@ﬂeedunsnﬂsp¢msacaﬁssanhqmytron of
the predebeppdauery el dyni taakl NG AUPTXEy! hedaahase Based on the
5 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 driver chain comprising the necessary data
drivers 84 in the necessary order, and to execute in

10 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
request. The driver chain 320 includes data drivers 322
necessary to perform the - requested query. The data

15 drivers 322 are dynamically selected from the library of
available data drlvers 84 and ordered by the intelligent
dataset 82 based on the query request. In one
embodiment, the aata drivers 84 in the 1ibrary areb

, - derived from a base class for which all interface metﬁods

20 call the next driver in the chain. In this embodiment,
each data driver has a chain priority for placement in a
same relative position within the chain 320. As used
herein, the term each means every one of at 1least a
subset of the identified items.

25 For the illustrated embodiment, the driver chain 320
includes data drivers Dl; D2, D3, and D4. Data driver D1
performs a fetch database operation which returns
requested records. The returned records are next sorted
by data driver D2 and indexed by data driver D3. Data

30 driver D4 then performs the requested search on the
sorted and indexed data records. In this way, the

modular gquery engine 80 employs standardized access




downl oadi ng the predefined query nodel to the client; generating the
user - adapted query nodel at the client; uploading the user-adapted query

"model to the server; and initiating the query of the database at the

-

wherein the software i's further operab

server. 2¥WOMNW/& em f or generating dat abase queri es, corrprmsr/nggomﬁ war e
operable to: store on a server a predefined query nodel gr3qMNy2(mg a .
dat abase; display an accessible portionyef the predefined query nodel to a
user at a client; receive user edits to the accessible portion of the
predefi ned query nodel; P~A~~TlI~1'"~" ~~T 3 0 QE C 2Q03 k 1 3 JAN 2004

enerate agd pt}x;gr y I e client pbased on u er edits to
the accesnzel3 Cgésportgl ; hedglragg)afg% CE]‘pquery m)cfté) FandtFH ’Eratté”*ea query

of the datatsk baseededn rtdste bkser:uadamﬁeédS f@ierp/aln@p@ulanga'Eg%a st em of
claim 24, the. act % qup ayi the accessible portion of the predefined
query rmd%‘fe@o%%r?ré ng"8i §Bls£y| Ry P yridshicdl e ipbphn chhevbawisfess

accessi bllmMﬁgaéﬁ@r‘;sér@lsilﬂbngstbsd&é’ gredefined query nodel. 26. The
system of claim24, wherein the graphica ? view of accessible data elements

compri ses accé%%qtm% 1 abfed, fdowusiggnam Hd e st i mmdoperas ibet waen t he

t abl es. 4, erein the software is further
oper abl e to("; eterm ne %ﬁl&l &fﬂ% t a/\/n ?%C?ﬁ‘ia’ﬁfz@de’f”llﬁé’d QRE y
nodel ; arnE iohetrer mjhethéepaeseﬁsl bln@eﬁ@lithn Qieﬁélerﬂﬁ debi @’Q@Lﬁﬁ

4 erein

nodel based t he us rivile 28. The syst em of cI aim 2
the soft C}I‘% B b%%@?ﬁb?% E%Beéh 3fPayNomNiathea ageessi bequestt i on of

the predald RS dyasy ERICknta1ihgelECHar 286 ThE SYSIEN Of ?g'gg'gmgfz‘lt e

udlr to BHe . priduef intdliioent3ciatedat; a?mtgmm;i;r{]n;gtgllt@&it@oablt@n of the
prEde“n%(}iq}égsy ggdelfrbaset gnlt erau:r:syer nséc%rsls\grlyeg%% Sggform the
query request.
Proceeding to step 3'44», the intelligent dataset 82
determine‘s the order of data drivers 84 necessary to
15 perform the request. At step 346, the intelligent
dataset 82 dynamically constructs a driver chain
comprising the necessary data drivers in the necessary
order to perform the query request.
Next, at step 348, the intelligent dataset executes
20 the driver chain to perform the query request. Within
t;he driver chain, the datasets 82 are executed in oxrder
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
25 can be easily modified to support new functionality by
adding data drivers 84 to the library 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
30 one 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
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Pl;t~C~l ~IEl ~ SHEET 3 0 D E 2003' ~1 3 JAN 20't 43 conceal the protected
~portion of the predefined query nodel fromdisplay to the user: 30. The
system of claim 24, wherein the software is further 5 operable to determ ne

privil egewoah/optse user to the predefined query nodel; det ergﬁj/% @b rg)t ected
7 portion of the predefined query nodel based on the user' ?ng oF ’2 and
10 prohibit edits to the protected portéﬁn of the predefi dlANJeﬁ{] k nodel by

the user. 31.. The system of claim 24, erein the user-adapted query nodel
conpri ses database table joins nodified. fromthe predefined query 15 nodel
32. Thedg)ist,em of claim 24, wherein the user-adapted query nodel

Cbrrprl se8 4P add s HF 2B eiedpel oA0Ohaigr e dati apdngaeichitedelure?0 33.
‘The syst e of1 1w PL24 1R8I e ,sof re.is.further_operable to:
receive a request fromthe user {’% é% té%,’\ﬁ%mﬁfgééffyi R freersdneddier and
di spl ay tHet medgdel 08 graplurcstirwiteedof at | east an accessible 25 portion
34. The system of claim 24, wherein the

of data elene Ln.the dat X

software is fg‘rg?ﬁgrgl%)l erabl 29§§.§Ea&'o'n’é}fl?cg}qlflg%#@%%o@abaﬁabmequery
baSed onmbBelus@n3Ccaniopi €dsquaerylsmdebp k- i ahLha dat abase query.
~i, AC1 | ~géé~~ET 3 0 DEC 2003 ~1 3 JAN 2004 35. A s;%@ti%%floo% geier &ting

dat abaseSqBEridR2 i A°F pasiFrLIulated| idjerrrspont al , Thenpdiskbngionafit war e
ggfggggg;slgtss'[j)é@ %ﬁtéfﬁveén@rfégdegzilgeda ggEXagggel dfa%ra qgga%/liers]g as
extracted from a database while the calculated dimension
slots 362 contain data calculated based on the extracted
10 data.
For the illustrated embodiment, each dimension slot
360 includes an entry storage 370 and a dimension storage
372. The entry storage 370 contains a set of non-sparse
entries 374 for the corresponding dimension. Preferably,
15 only non-sparse entries are included. The entrieé 37:1
represent combinatric dimensional values and each
identify an associated data value 37s. In one
embodiment, each entry 374 includes a pointer to the
associated data value 37s. Alternativély, - the data
20 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, hdwever, improves
efficiency and processing speed of the multidimensional
storage model 100.
25 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 values
for each dimension.
A set of interdimensional links 380 is provided for
30 each non-sparse entry 374. Each interdimensional 1link
identifies an intersection between non-sparse entries 3.74

in different dimensional slots 360. The set of




downl oad at | east an accessible portion of the predefined query nodel to a

client; display the accessible portion of the predefined query nodel at the
‘client; 10 receive user edits to the accessible portion of the predefined
query mode¥O80%76& client; generate a user-adapted query modelrB&pLHseN
user edits to the accessible portion of the predefined qugiy Tgﬂeé'qand
initiate a query of the database based t he user-adapte 3% e[w nodel
36. The systemof claim35, wherein the software is' further operable to:
20 generate the user-adapted query nodel ag t he pllent% upl oad tpeth

user --ada L.-to the, server; and initiate the query o e
fdhtabasepgﬁg?ﬂﬁ?é%?gggsa§7. %ﬁgkgystgﬁpof EPSEH@§§, t RBCact O©8f dihepeayi ng

the accestnidred2bepsidbhad of 1iARspredef i ngd qugsy %édfrﬁgﬂ{:iﬁfi ngh%_he_
enents defining

software di splaying a graphical view of accessible data e f

the pr ede*’?%igﬁg{\;"ﬂ%‘gﬁlﬂgaél 1 58ks TRE Gy girem bt -dli aprt3dnaihetei nﬁh@w N
gr aphi cale if £ &hr 30raGeesshbl 16 e .S conprises accessijble tables,
col ums ien t he t abl eg, %% j oi nsg’gée?nmeke:ﬁgfﬁfeln%e yiegal ‘2~9t~~~3~5_~QE~”1 w3 0
DECG 2Q03 §ither YhNroooiion, f46m38n Enersysicemtof clai m 35, wherein the

software is f e rable to: deternine privileges of the user to the
predef i ned qug#};é]Si?rgggfl?mgﬁalH&Fgr r?ﬁﬂr}'&i h%g%cE.@;l).%PSFévﬁéM iigtefifhe
predef i ned lguenyeppdet i onkases: woeh hedisaipS-4U | ¥hLeges. A9, 'm]e ﬁes" em of
claim35;. wherein the software is further 10 operable to conceéal the

non- acceHMARS 15121 0816 St he6 Pr edehtaendinely , noafel aMttelg[secdd:‘emlsé 41. The
syst em ofy j , rei sof is, further operable to:

d)e/t erm né%rl?i\ﬁ]ﬂl%geswg thgt%ggg to&téﬁésprelc%??ﬁ%%cﬁb&j?' nmodef? ddter i ne a
prid ect edlegemmigredf frde phedefdmesbaesyemaelesbased gAdt he Ms8a

el ' nd . . . ‘
pr|V||69%% é%éjlnterdlmen51onal links 380. In particular, a null

intersection between database entries in a- first and a
second dimension is determined by the lack of the
database entries in the model or the lack of
15 interdimensional links 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 detérmined by traveréing the
interdimensional links 380 from the specified entry in
20 the first dimension to the specified entry in the second
dimension and then obtaining the data value 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
25 processihg as described in more detail below.

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

30 storage model 100. Thus, while the multidimensional
storage model 100 provides an open architecture to allow

calculations after its creation, contemporaneous




conceal the protected portion of the predefined query npodel 20 from displ ay

at the client. 42. The systemof claim 35, wherein the software Is further
"operable to: determine privileges of the user to the predefined query 25
nodel ; detwowi/neréa protected portion of the predefined query nodel based on
-the user's privileges; and prohibit edits to the protect edﬁ&ffwmwn he
predefined query nodel at the client. 30 43. The system of ,Bal 2904
wherein the user-adapted query nodel comtises database table joins
nodi fied fromthe predefined query nodel. ~.~.Cll~t"~1T SST 3 QD E C
2003 46 ~ 3 J 2004 44. The system of claim35, wherein the user-adapted
“query noddTohpFeBE FerEieDER@ tabl hebseser f rarsH heh@rqﬁl@é%pe Auery
model . 5 cd m cl al ; Wherein the software iIs further
oper abl e%#%?%gfig r%g%es%%escgdittotﬂb”ﬁf%i PEPCRFEingodditeat t he
client; &RFPAA: ayfat thée mddednt 1a0grafhi eal M | east an 10

N SR 425%%92‘\3& éﬁ]% of

accessi bl rid of data_elenents - in the database.
claim SS,ﬁ\bngzceir(iell[ﬁg?%%og%#tQxﬁ?gyf’ésfurther operabl e to: generate at the
sebver a dat atrssurEeny hmsgd R diheays pted query nodel ; and
initiate the database query at the ser vgir}%é4$.qal S&fﬁqﬁﬂ oPX§ERAAEYI ng

dat abase d3bé&r 420 aBRpETs| dempRanE Mol tstdmiengi oala1a RBVELe AoRLgdef i ned
query nodeb - 20y,gu j at abase; neans for displaying an accessible
~portion of the Tor eggf f‘e:];ée@ qua% (?r%‘g%l 3108'a WReferringclticerRIGUREANS, f Or
recei vi n§h@sexeapitary odahe aooeisidmtﬁiéwr&i@@ngioﬁgecgr %%{ i(?%d g ery
nodel ; Zgaﬂaﬁgs fet?é 8enerati ng a user-adapted query nodel™a e2BHi ent
based on-gser 84S POTEREIGBRCdshi bl DPBRRS bONOFCT hénpl adek nedi guery

noelel ; adfAtry values A, B, and C while dimension ¢2 includes
unique entry values D, E, F, G, and H. The calculated

dimension C3 includes calculated data vaiueS'l 2, 3, 4
r’ 1 ’ ’

5, and 6 correqunding to different predefined
calculations.
15 The exemplary storage model 402 includes dimensional

slots 404 for dimensions C1 and C2 and calculated
dimensional slot 406 for calculated dimension C3. 1In the
Cl dimensional slot 404, the dimensional storage 410
includes unique dimensional values A, B, and C. The
20 entry storage 412 includes entries with which the data
values are associated and pointers to the data values.
Similarly, the C2 dimensional slot 404 includes unique
data values D, E, F, G, and H in dimensional storage 414.
Entry storage 416 includes entries associated with the
25 data values and pointers to the data values.
Interdimensional links 420 identify intersections between
entries, and thus data, in the C1 aﬁd C2 dimensions. The
calculated dimension 406 includes calculated data wvalues
i, 2, 3, 4, 5, and 6 associated with predefined

30 intersections of data in the C1 and C2 dimensions.
From the exemplary storage model 402, it can be

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




means for initiating a query of the database based on the user-adapted
query nodel. 30 48. A system for generating database queries I n a business
intelligence portal, conprising: Pl,~i~~It'"~TT ~~T 3 0 DE O 2QQ03 4 ~ ri
3 JAN CDOAv@agagmior storing on a server a predefined query gq

'querying a database; neans for downl oadi ng at | east an acci ﬁ(}’gag I on
of the . predefined query nodel to a client; 5 neans for

accessi bl e portion of the predefined que}& nodel at the cllent nmeans for
receiving user edits to the .accessible portion of the predefined query

nmodel at the client; nmeans for generating a user-adapted query nodel based
.oh user 181 eﬁP@sC?odﬂm§Qﬁ&9%%l%W%e§%¢¢¢onnothahetpeydaheunbmm&myednda

and TEASHY O LSRR BRICT 1t Bl Ny St aback baged Of e adapted
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5 420. Entries are connected by interdimensional links. if
any one or a series of interdimensional links connect‘the A
entries.
FIGURE 10 is a flow diagram illustrating a method
for generating and using the multidimensional storage
10 model 100 in accordance with one embodiment of the
present invention. Referring to FIGURE 10, the method
begins at step 440 in which the multidimensional storage
model 100 is generated by the multidimensional model
manager 44 in response to a query request and is based on
15 results of the query request. The query request
specifies the dimensions ‘and data dimensions for the
multidimensional storage model 100.
In ‘one embodiment, the nmltidimensional model
manager 44 generates the multidimensional storage model
20 100 by first fetching data records from the source. For
each data record, the dimensional values and data values
are then fetched. Thereafter, for each dimensional value
of a data record the multidimensional. model manager, 44
determines if the dimensional value is present in entry
25 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 for the dimensional wvalue in
entry storage 370 and the corresponding data wvalue 376
stored in dimension storage 372. In either case, the
30 dimensions are next traversed from left to right to
. create interdimensional links 380 for the entries 374 in

entry storage 370. Existing links are reused while links
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4} oMA! 8s$GH10% @ 10%& ()énﬁcgdment, the multidimensional model
manager 44 retrieves a first and a next recérd from theA
‘multidimensional storage model 100 using a bottom-up,

20 right-to-left recursive movement. 1In this embodiment, to
retrieve the first record, the multidimensional model
manager 44 positions a first dimension sélecced for
display to the first entry storage value. Next, all
parent entries, which are those to the left of the first

25 entry, are positioned to their first entry storage value.
Child entries, which are those to the righc 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

30 for dimensional entries at these positions. To retrieve
the next record, the multidimensional manager 44 attempts

to move the right-most child in the view. If the right-
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multidimensional storage model 100. If the right-most
child is not movable, the multidimensional model manager
5 44 attempts to move the parent of that child, which is
the entry immediately to the left of the child. If the

parent is movable, it is repositioned and the data values

fetched  at their current positions in the
multidimensional storage model 100. If the parent cannot
10 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 until no parents

remain. At this point, the end of the process is
reached. It will be understood that.the traversals and
15 starting points within the multidimensional storage model

100 may be otherwise suitably determined.
Proceeding to step 446, the multidimensional model

manager 44 traverses the multidimensional storage model

100 from the entry point across connecting
20 multidimensional 1links 380 to determine the existence
and/or value at a specified intersection. At step 448,

the multidimensional storage model 100 determines any
value at the specified..intersection.. Next, at step 448,
the multidimensional model manager 44 determines whether
25 additional traversals exist for the model 100. If
additional traversals exist, the Yes branch of decisional
step 450 returns‘to step 446 and the remaining traversals
are performed and intersectional values calculated until
all traversals have been completed. The No branch of
30 decisional step 450 then leads to step 452.
At step 452, data and information output from the

multidimensional storage model 100 is summarized and
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dlsplayed to the user in a requested view by the viewers
124 on the client 110. Proceedlng to decisional step

10 456, . if 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 branc;.

15 of decisional step 456 leads to 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 effiéient pivot
and drill operations during data analysis. In addition,

20 a user can create new 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

25 drilling for high and low level analysis.

FIGURE 11 is a screen diagram illustrating a display
of related window 480 in accordance with one embodiment
of the_present invention. Referring to FIGURE 11, the
display window 480 includes a menu bar 486 with a variety

30 of pull down menus 488 disposed along a top edge of the
display window 480. A tool bar 490 1is disposed

immediately below the menu bar 486.
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10 " 10w'indow 494 displays the views linked by the action
portfolio.
Within the portfolio window 494, each of the views
is separately displayed in a.discrete view window 496.
Storage of the wviews in dlscrete files linked by the

10 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. In particular, the portfolio window 494 provides a
common window with a single data interface (SDI) . The

15 discrete view windowé 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 dlsplay through
a compound file.

20 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
12, the display window 500 includes a menu bar 502 with a

25 variety of pull down menus 504 disposed along a top edge
of the.display window 500. A tool bar 506 is disposed
immediately below the menu bar 502. The display window
500 includes a catalog window 508 and a portfolio window
510 as previously described in connection with catalog

30 window 492 and portfolio window 494.

In the illustrated embodiment, view windows 512 are

maximized with the portfolio window 510 to provide
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max1mized_ 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

5 view buttons 514 are each opérable to display an
associated 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

10 related data stored in disparate files. The view buttons
may be otherwise 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.

15 Thus, as soon as a user indicates that a window should be
maximized, 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

20 be displayed adjacent to or remote from a corresponding
window.

Although the present invention has been described
with several embodiments, various changes and
modifications may be suggested to one skilled in the art.

25 It is intended that the present invention encompass such

changes and modifications as fall within the scope of the

appended claims.
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initiating a query of the database based on the user-adapted

query model.
15
2. The method of claim 1, the act of displaying the accessible
portion of the predefined query médel comprising displaying a
graphical view of accessible data elements defining the predefined
guery model.
20
3. The method of c¢laim 1, wherein the graphical view of
accessible data elements comprises accessible tables, columns in
the tables, and joins between the tables.
25 4. The method of claim 1, further comprising:
determining privileges of the user to the predefined query
model; and
determining .the accessible portion of the predefined query
model based on the user's privileges.
30

5. The method of claim 1, further comprising displaying only the

accessible portion of the predefined query model to the user.
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5 determining a protected portlon of the predeflned gquery model
based on the user's privileges; and
concealing the protected portion of the predefined query model

from display to the user.

10 7. The method of claim 1, further comprising:
determining privileges of the user to the predefined query
model; |
determining a protected portion of the predefined query model
‘based on the user's privileges; and
15 prohibiting edits to the protected portion of the predefined
query model by the user.

8. The method of claim 1, wherein the user-adapted query model
comprises database table joins modified from the predefined dquery
20 model.

9. The method of claim 1, wherein the user-adapted query model

comprises a database table absent from the predefined query model.

25 10. The method of claim 1, further comprising:
receiving a request from the user to edit the predefined query
model; and
displaying to the user a graphical view of at least an
accessible portion of data elements in the database.
30
11. The method of claim 1, further comprising:
automatically generating a database query based on the user-

adapted query model; and
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12. A method for generating database queries in a business
intelligence portal, comprising: |
5 storing on a server a predefined query model for querying a
database;
downloading at least an accessible portion of the predefined
query model td a client; |
displaying the accessible portion of the predefined query
% 10 model at the client;
receiving user edits to the accessible portion of the
predefined query model at the client;
generating a user-adapted query model at the client based on
user edits to the accessible portion of the predefined query model;
15 and
initiating a query of the database based on the user-adapted

guery model.

13. The method of claim 12, the act of displaying the accessible
20 portion of the predefined query model comprising displaying a
graphical view of accessible data elements defining the predefined

guery model.

14. The method of claim 12, wherein the graphical view of
25 accessible data elements comprises accessible tables, columns in

the tables, and joins between the tables.

15. The method of claim 12, further comprising:
determining privileges of the user to the predefined query
30 model; and
determining the accessible portion of the predefined query

model based on the user's privileges.
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10 concealing the protected portion of the predefined query model
from display at the client.

18. The method of claim 12, further comprising:
-determining privileges of the user to the predefined query
15 model;
determining a protected portion of the predefined query model
based on the user's privileges; and
prohibiting edits to the protected portion of the predefined
query model at the client.
20
19. The method of claim 12, wherein the usér—adapted query model
comprises database table joins modified from the predefined query

model.

25 20. The method of claim 12, wherein the user-adapted query model

comprises a databasgse table absent from the predefined query model.

21. The method of claim 12, further comprising:
receiving a request to edit the predefined query model at the
30 client; and
displaying at the client a graphical view of at 1least an

accessible portion of data elements in the database.
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. The method of claim 12, further comprising:
generating at the server a database query based on the user-
adapted query model; and

5 initiating the database query at the server.

23. A method for generating database dqueries in a busiﬁess
intelligence portal, comprisging:
storing on a server a predefined query model for querying a
10 database; | A
downloading at least an accessible portion of the predefined
query model to a client;
displaying the accessible portion of the predefined query
model at the client;
15 receiving user edits to the accessible portion of the
predefined query model at the client;
generating a user-adapted query model based on user edits to
the accessible portion of the predefined query model;
initiating a query of the database based on the user-adapted
20 query model;
downloading the predefined query model to the client;
generating the user-adapted query model at the client;
uploading the user-adapted gquery model to the server; and

initiating the query of the database at the server.

25
24. A system for generating database queries, comprising:
software operable to:
store on a server a predefined query model for querying a
database;
30 display an accessible portion of the predefined query model to

a user at a client;
receive user edits to the accessible portion of the predefined

query model;
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initiate a query of the database based on the user-adapted

5 query model.

g

25. The 'system of claim 24, the act of displaying the accessible
portion of the predefined _query model comprising displaying a
graphical a graphical view of accessible data elements defining the

10 predefined query model.

26. The system of claim 24, wherein the graphical view of
accessible data elements comprises accessible tables, columns in

the tables, and joins between the tables.

15
27. The sgystem of claim 24, wherein the software is further
operable to:
determine privileges of the user to the predefined query
model; and
20 determine the accessible portion of the predefined query model

based on the user's privileges.

28. The system of claim 24, wherein the software is further
operable to display only the accessible portion of the predefined

25 query model to the user.

29. The system of claim 24, wherein the software is further
operable to: |
determine privileges of the user to the predefined query
30 model;
determine a protected portion of the predefined query model

based on the user's privileges; and
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30. The system of claim 24, wherein the software is further
5 operable to: . ‘
determine privileges of the user to the predefinéd ‘duery
model;
determine a protected portioh of the predefined query wmodel
based on the user's privileges; and
10 prohibit edits to the protected portion of the predefined
query model by the user.

31. The system of claim 24, wherein the user-adapted query model
comprises database table joins modified. from the predefined query
15 model.

32. The system of claim 24, wherein the user-adapted query model

comprises a database table absent from the predefined query model.

20 33. The sgystem of claim 24, wherein the software is further
operable to:
receive a request from the user to edit the predefined query
model; and
display to the user a graphical view of at least an accessible

25 portion of data elements in the database.

34. The system of c¢laim 24, wherein the software is‘ further
operable to:
automatically generate a database query based on the user-
30 adapted query model; and

initiate the database query.




| $10965& () -, $109%85& () - M #$109%65& () - m #$10965& () - m $109%65& () - m $10985
& () -mMBVQIWUBtRL 15 & $1004 (& ()-!: & $10965& ()-11" %d0%8065& (ol Brppy

%d0965& ()--! 8$10%& ()-! 6$10%#5#5& ()-{|}~oML  !; .

& $10% (1L ' 10% ' & ()-!+1096\*\ & ()-1"0+10% & ()-!+10% (& ()-3 ady%C 280
10((>=)WUSML 16 %A0%\J\ & ()- 'l YH0%E\E\& ()- !6 %A0%\ J} & (AN 280k
%0%\ & ()-1L " 10% ()-!hL " 10% ()-) pwUsML - -

10

15

20

25

30

35. A system for generating database queries in a business

intelligence portal, compfising:

software operable to: _

store on a server a predefined query model for quérying a
database; _ |

download at least an accessible portion of the predefined
query model to a client;

display the accessible portion ofvthe predefined query model
at the client; |

receive user edits to the accessible portion of the prédefined
query model at the client;

geherate a user-adapted query model based on user edits to the
accessible portion of the predefined query model; and

initiate a query of the database based on the user-adapted

query model.

36. The system of c¢laim 35, wherein the software is further
operable to:

generate the user-adapted query model at the client;

upload the user-adapted query model to the server; and

initiate the query of the database at the server.

37. The system of claim 35, the act of displaying the accessible
portion - of the predefined query model comprising the software
displaying a graphical view of accessible data elements defining

the predefined query model.

38. The system of claim 35, wherein the graphical view of
accessible data elements comprises accessible tables, columns in

the tables, and joins between the tables.
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39. The system of ¢laim 35, wherein the softwere is further
operable to: _
determine privileges of the user to the predefined query
5 model; and
. determine the accessible portion of the predefined query model

based on the user's privileges.

40. The system of claim 35, wherein the software is further
10 operable to conceal the non-accessible portion of the predefined

query model at the client.

41. The system of claim 35, wherein the software is further
operable to:
15 determine privileges of the user to the predefined query
model;
determine a protected portion of the predefined query model
based on the user's privileges; and
conceal the protected portion of the predefined query model

20 from display at the client.

42, The system of c¢laim 35, wherein the software is further
operable to:
determine privileges of the user to the predefined query
25 model;
determine a protected portion of the predefined query wmodel
based on the user's privileges; and
prohibit edits to the protected portion of the predefined
‘query model at the client.
30
'43. The system of claim 35, wherein the user-adapted query model
comprises database table joins modified from the predefined query

model.
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-5 45. The system of c¢laim 35, wherein the software
operable to:
blient; and

10 accessible portion of data eleménts in the database.

46. The system of claim 35, wherein the software

operable to:

15 adapted query model; and

initiate the database query at the server.

20 querying a database;

guery model to a user at a client;
means for receiving user edits to the accessible

the predefined query model;

based on user edits to the accessible portion of the

query model; and

user-adapted query model.
30
48. A gystem for generating database queries in

intelligence portal, comprising:

10%.8& ()-!Fss

3] c" "Headin

iQ

1.4 CEMENT SHEE

30 DEC 2003
oAl

query model
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is further

receive a request to edit the predefined query model at the

display at the client a graphical view of at least an

is further

generate at the server a database query based on the user-

47. A system for generating database queries, comprising:

means for storing, at a server, a predefined query model for

means for displaying an accessible portion of the predefined

portion of

25 means for generating a user-adapted query model at the client

predefined

means for initiating a query of the database based on the

a business

T
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means for storing on a server a predefined query model for

gquerying a database;

means for downloading at least an accessible portion of the
predefined guery model to a client; .

means for displaying the accessible portion of the predefined
query model at the client;

means for receiving user edits to the accessible portion of
the predefined query model at the c¢lient;

means ' for generating a user-adapted query model based on user
edits to the accessible portion of the predefined query model; and

means for initiating a query of the database based on the

user-adapted query model.




