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BACKGROUND OF THE INVENTION

Business intelligence systems began largely as

decision support systems (DSS) and executive information

10 systems (EIS) . Decision support systems (DsS) and
executive information systems (EIS) were value added
systems that provided additional information from existing
on-line transactional processing (OLTP) systems.

As business intelligence systems developed, they

15 integrated decision support system (DSS) functionality with
executive information system (EIS) functionality, and added
on-line analytical processing (OLAP) tools and management
reporting tools. These hybrid business intelligence
systems were gradually moved from a main-frame environment

20 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.
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and other data views 1in a graphical user interface.
10 Typically, graphical wuser interfaces use a single data
interface (SDI) to allow related data to be stored and
viewed together. Single data interfaces, however, do not
support contemporaneously viewing and manipulation of data
in separate files. For this, graphical user interfaces
15 employ a multiple data interface (MDI) format. During
viewing of disparate files in a wmultiple data interface
(MDI), however, windows are often maximized to provide
optimal viewing. This leads to constant opening, closing,
and resizing of windows by a user to view the disparate
20 files, which 1limits the'ability of the user to effectively
compare and contrast data in the files. In addition, the
multiple data interface (MDI) fails to allow related sets

of data to be stored and associated with each other.

25 SUMMARY OF THE INVENTION

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

problems associated with previous systems and methods. In
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10 to each other. A common window for the combined file 1is
displayed in the graphical user interface. A discrete

window for each discrete file is displayed within the
common window.
More specifically, in accordance with a particular
15 embodiment of the present invention, each of the discrete
files may be separately stored in the compound file. In
another embodiment, the compound file may store a link to
each of the discrete files. In these and other
embodiments, the common window may be displayed in a single
20 data interface (SDI) and the discrete -windows may be
displayed within the common window in a multiple data
interface (MDI).
In accordance with another aspect of. the present
invention, a method for displaying discrete windows in a
25 graphical user interface includes generating a view button
for a first window in response to the first window becoming
at least substantially hidden from display by overlay of a
second window. The view button is displayed outside the

second window along an edge of the second window or in
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i nventiope easily organized together and efficiently displayed to a

10 user. In addition, elements of the usexr interface are
highly intuitive to minimize the need for training and
support.

Another technical advantage of the present invention
includes providing a method and system for navigating

15 between windows in a graphical user interface. In
particular, view buttons are provided for hidden windows
along an edge of an overlaying window or elsewhere to allow
users to quickly and easily navigate between the windows.
As a result, users need not constantly move, close, open,

20 and resize windows to view related data stored in disparate
files.

Other technical advantages of the present invention
will be readily apparent to one skilled in the art from the
following figures, description, and claims.

25
BRIEF DESCRIPTION OF THE DRAWINGS

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

following description taken in conjunction with the
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wherein |like reference nunerals represent like parts, in which: FIGURE 1
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FIGURE 4 1s a ow diagramillustrating a method for deploying and
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executi ngnatcqueiyimedethdabegitess pnedelinetcguepyromdelof nFacGUBEdance
wi th one enbodi nrent of 20 the present inventiop;
in accordance with one embodiment of the present invention;
FIGURE 3 is a flow diagram illustrating a method for
10 generating predefined query models in the  business
intelligence portal of FIGURE 1 in accordance with one
embodiment of the present invention;

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

15 business intelligence portal of FIGURE 1 in accordance with
one embodiment of the present invention;

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

20 the present invention;

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

FIGURE 7 is a flow diagram illustrating operation of

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

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

embodiment of the present invention;
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embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

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

provides integrated data access and information sharing

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

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

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

server tier 14, and a client tier 16 connected by one or
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architectures, progranm ng | anguages, and links, 15 Referring to FI GURE 1,
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cont ai ns T or mat i on necessary to connect to't dat abase 2
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server/database network 18 includes portions of public and
private networks. It will be understood that the business
intelligence portal 10 may be implemented using other
suitable architectures, programming languages, and links.

15 Referring to FIGURE 1, the database tier 12 includes
one or more databases 20. As described in more detail
below, the databases 20 are each exposed as an alias that
contains all the information necessary to connect to the
database 20, including the database login. The use of

20 database aliases prevents direct user access to the native
database in order to maintain the integrity in the database
20. For the illustrative embodiment, the databases 20 wmay
each be any Java -database connection (JDBC) or. object
database connection (ODBC) compliant database, as well as a

25 suitable data warehouse or datamart.

The server tier 14 includes one or more servers 30.
The servers 30 each comprise a set of Java-based
applications that can operate on different platforms. As

described in more detail below, the servers 30 provide
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one or nore servers 30. The servers 30 each conprise a set of Java-based
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products created by administrators and vusers of the

10 business intelligence portal 10. This centralizes

| management of documents, eliminates redundant and outdated

copies residing on client systems, allows documents to be

shared across an enterprise, and provides continual

security for the documents. The catalog manager 34 manages

15 all shared information within the server 30. It will be

understood that such configurations, documents, and work

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

The catalog 32 includes one or more database aliases

20 50, user profiles 52, security groups 54, and predefined:

query models 56 configured by a system administrator. The

catalog 32 also includes one or more portfolios 58 that

store related views 60 created by a system user. As

previously described, the database aliases 50 contain all

25 information necessary to connect to the databases 20. The

use of the database aliases 50 prevents direct wuser

database access to maintain data integrity in the native

databases 20 and makes it possible for non-technical users

to safely access corporate data without fear of corruption.
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user -profiles 52, security groups 54, and predefined query nodels 56
configured by a systemadm nistrator. The gcatalog 32 al so includes one or
nore portfolios 58 that store related views 60 created by a system user.
As previously described, the database aliases 50 contain all 25

i nformati on necessary to connect to the databases 2Q. The use of the
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non-technrcal users access corporate data w thout feéar of
corrupti obhhel rarddélr 2@FE t ANERDAS€ 9 et 14306/ 2683 18=d n taddstpportt ke
dat abase i\l i ases 50 al sq. serve to pool connections to the physical
dat abases+2859&nt elRF rcgdl?&?s't he number of database connections

reggired to suppertyder! piagitdBben adaghi QalfSned AN@Peserf i orbhge 22F each
define a specific range of privileges for a user and one or nore security

groups 54pradvinkoes £arer wRer ardsene Tht moge HeFUY by S5areups féndrat ed
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54, gnd usgE pr Jd di8Si 32 F0ghPE and privileges assigned to each group
54 by a system administrator. An administrator security
group is provided to allow administrators full access to
the system, including permissions to add, modify, and
delete security groups 54 and user profiles 52 in the
15 system. The final security rights and privileges that a
user inherits are the union of his or her individual rights
as defined in the user profiles 52 and the rights of each
security group 54 to which he or she belongs. In this way,
exposure of system features to users is controlled through
20 the extensive use of permissions, or privileges, which are
assigned or withheld from security groups 54 oxr individual
user profiles 52. Thus, while administrators may have the
ability to connect to databases 20 and add or delete users,
power users might not have this permission. Instead, power
25 users may have access to a full range of data analysis and
collaboration features, while information consumers may
only be able to run and adapt reports or charts that were

previously defined by an administrator or power user.
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The predefined query models 56 form the basis for all
queries created by users. In this way, the predefined
query model 56 controls the elements in any database 20 to
which any particular set of users will have access. In

15 addition, the predefined query models 56 establish
mechanisms that may restrict the type of queries that can
be made by any group of users. In particular, the
mechanisms define the maximum computer resources, or
governors, that can be used to execute the queries, and

20 allowable Jjoins between tables to prevent run-away or
malicious queries that could impact the integrity of the
business intelligence portal 10.

The portfolios 58 provide a file system for storing
user created or obtained views 60. In addition, to

25 internally generate views 60, the portfolios 58 may
include, for example, views 60 of word ©processing
documents, spread sheet documents, and web pages. The
portfolios 58 are each a compound file capable of restoring

a collection of views 60 or other related sets of data.
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between tables to prevent run-away or nal nai ous queries that could inpact
the integrity of the business intelligence portal 10. The portfolios 58
provide a file systemfor storing user created or obtained views 60. In
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10 been updated or otherwise modified. In this way, security
is made integral to the operation of the system which
facilitates collaboration and information sharing within an
enterprise.
The views 60 provide data for displaying a wide
15 variety of formats, such as, for example, tables, graphs,
reports, pivots, and web pages. The views 60 may be either
live views representing current data or snapshot views of
data at a particular point in time. In addition, as
described in more detail below, 1live views 60 may be
20 scheduled to be updated automatically at regular intervals,
updated when first opened, and the like. Snapshot views 60
may be set to overwrite prior snapshots or to create a
sequence of snapshot or rollover views 60 for historical
analysis. The views 60 and portfolios 58 can be saved
25 privately by a user or may be distributed or shared among
one or more security groups 54 to facilitate collabora_tion
and decision making.
The security manager 36 manages security in the

business intelligence portal 10. In particular, the
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nore detail below, Iive views 60 may be 20,schedul ed to be updated
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| i ke. Snapshot views 60 may be set to overwite prior snapshots or to
create a sequence of snapshot ,or._raqllover views 60 for historical
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portal 10. e query generator provi des graphi cal” vi ews™ of 't atabase
el enent s inteddsiigeincsy et atnloi.strators and power users in defining the
gquery nodel s 56. The predefined clﬁuer){3 nodel s 56 each define the database
connecti on, t fate query gJenerato 3 provides graphical views of
10 database elements to assist system administrators and power
users in defining the query models 56. The predefined
query models 56 each define the database connection, the
family of tables and columns exposed from the database, the
allowable join types and combinations, metadata, execution
15 governors, and aliases for the query. The predefined query
models 56 can be later adapted and used by a large range of
users to perform safe, secure queries.
The database access system 40 includes functionality

and software for accessing and querying the databases 20

20 and for returning dquery results to the server 30 for
manipulation, analysis, and reporting by users. For the
illustrated embodiment, the database access system 40

includes a query scheduler 72, an SQL generator 74, a
connection manager 76, and a Java database connection (JDBC)

25 78.
The query scheduler 72 initiates scheduled queries.
As previously discussed, any view 60, including the data
and calculations contained in the view 60, can be set to

refresh from the database 20 according to several options,
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10 The SQL.  generator 74 receives user-adapted or
unadapted query models from a user and generates a textual
SQL query for execution by the connection manager 76. In
this way, query models which are graphically displayed and
edited by users are automatically converted to executable
15 database instructions and thereafter executed. This allows
novice users and other information consumers with little or
no programming knowledge to fully use and benefit from the
business intelligence portal 10.
In one embodiment, the SQL generator 74 includes
20 dialog specific generators and an SQL parse tree to
generate the textual SQL. The dialog specific generators
correspond to the different types of databases 20 accessed
by or used in connection with the business intelligence
portal 10. The dialog-specific generators may include, for
25 example, Oracle, Sybase, DB2, and MS SQL generétors.

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 illustrated
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thereafter executed. This allows novice users and other information
consuners with little or no programm ng knpy edge to fully use and benefit
fromthe business intelligence portal 10. In one enbodi nent, the SQ
generator 74 includes 20 dialog specific generators and an SQL parse tree
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dat abase access t hods are standardi zed and the dataset need not be
custom ze%aﬁ?%ra nﬁhca b?PCati on. 10 The cache manager 42 includes a cache

901daving a The cache manager 42 includes a cache 90 having a
plurality of pages 92 and a process thread 94. The cache
manager 42 receives data extracted from the databases 20 in
response to query requests and feeds them into the pages
92. The cache manager 42 runs asynchronously with the

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

The multidimensional model manager 44 generates and

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

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

new calculations to analyze data intersections that were
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10 applications are always used by the clients.

plurality of pages 92 and a process thread 94. The cache nﬁg%gﬁéﬁi%ﬂﬁ
A

The client tier 16 includes a plurality of clients
110. The clients 110 may be local to or remote from each
other and the server 30. In one embodiment, the clients
110 provide all access, including system administration, to
15 the server 30. As previously described, all client 110
functions are controlled by a robust set of permissions
stored on the server 30. Permissions are granted to both
individual users and security groups of users. In this
way, the robust functionality of the business intelligence
20 portal 10 is appropriately controlled and metered out to
all users across the enterprise without seeming overcomplex

to less technical users.

The client 110 includes a client API 112 and a

graphical user interface (GUI) 114. In the illustrated
25 embodiment, the client 110 is designed with all components
being Java pieces, or Java beans. In this embodiment, as

described in more detail below, the client 110 identifies
its components when establishing a connection with the

server 30. This allows efficient administration of the



10 applications are always used by the clients. The client tigr JAS now) udes °
a plurality of clients 110. The clients 110 may be local to dr “rendte from
each ot herWQA#097%68 server 30. In one enbodi ment, the clientspciiB0gna068s de
all access, including systemadmnistration, to 15 the server 30. As
previously described, all client 110 functigns are controlled by a robust
set of perm ssions stored on the server 30 Perm ssions are granted to
both individual users and security groups of users. In this way, the
robust fungt.i onalj of .the business intelligence 20 portal 10_is

appr opri at< Vr{:{or#tt'%l?gg AR SR E ’e%f‘oﬂt% Féidqéllqus]ergi%?bgga%héy into
enterpri sehd tdigEntseem ng overconplex to |ess technical users. The client
110 includes a client APl 112 and a graphical user interface (GUJ) 114. In
the illustratedhe5céiesdi nBRE, 1h2 cldnpridd® s desi gnbd Jevh albsses
conponent i V. Lec or, Java ns. In this enmbodi ment, as
deggribed%P%Ehgg3%§5$aﬁ#$bgﬁgmc%%ﬁp%IfgﬁtC?T@“Pd&ﬁﬁ?ﬁe¥9t¢t§h€oﬁﬁ6ﬁéﬁts
whes est abloi.shiBgecausentdet i@ eht habhe 113er Yl owd- a;;gi STAH O@j_,glinc'tgnt
adm nistration of the 1 3 JAN 2004 WO 01/09769 PCT/ US00120693 16 client 110
and i nt egFRMMBRIGRLRIdI Widhal E£hecti8RBVEFY 3o tde ckhnéetrpiliGe Theay

110" Communteatae ath R s orver 1 oMP, ClR8ksn | baPTLiRiRE 153 af bue.
any Java pldgmam fld cconmuni cate with the server 30, an enterprise may
efficiently addyadditloRdl. CURker CERRBL LS {87 LiS1uGet® s S ott” o
10 administration panels 116, a set of user panels 118, a set
of wizards 120, a query composer 122, a set of viewers 124,
and a property inspector 126. The administrative and user
panels 116 and 118 provide graphical displays for guiding
administrators and users through their respective
15 operations.

The wizards 120 divide creation processes into one or
more 1logical steps and guide administrations and users
through the creation process. This assists novice users
and other information consumers without detailed

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

25 The query composer 122 specifies where data comes
from,-what substantive data to display, and how it is to be
stored. The 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



The graphical user interface 114 includes a set of 10-adm pigstjma{t e
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conposer 1w 0149%8t of viewers 124, and a property inspect oPCL/PS00/20683
adm ni strative and user panels 116 and 118 provi de graphical displays for
guiding admnistrators and users through at)ei r respective 15 operations.
The w zards 120 divide creation processes into one or nore |ogical steps
and guide admi nistrations and users through the creation process. This
assi sts novice users and other  information consunmers w thout detailed 20
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query nodablesf agraphser -welppied, 5pinests nodeb P8gédat agdn dies upiraded to
and executed by the server. 30. The viewer 124 creates a conbination of
dat a vi eldef giiewer 124 allows users to easily switch from any view
10 60 of data to any other and to sort and filter data. The
views 60 can also be exported to HTML for publication on a
web server or for sharing in the catalog 32. As previously
described, data views 60 may be live or snapshots. Views
60 or portfolios 58 of views 60 can be saved privately
15 within an individual user's own catalog area or may be
distributed and shared among one or more security groups 54
to facilitate collaboration and decision making.
Within the viewer 124, a table viewer 130 displays
information as a series of columns and rows. A table view
20 typically serves as a starting point for developing ideas
because it provides an overall idea of how information is
organized. In the table view, users can add filters, add
calculated fields, and add’ summary - and: subtotal
information. Columns can be rearranged, hidden, and
25 otherwise modified. Content can be sorted and viewed at
different levels.
A report viewer 132 displays data in a report format.

A report view provides a robust, banded report format and

facilitates automatic report generation and distribution.
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10 the original data, and draw multidimensional data. The

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

records in a different order, as well as changing the graph
properties.

A pivot wviewer 136 provides pivot views displaying

15 multidimensional, or cubed, data along multiple dimensions.

This allows users to slice and dice information along

disparate dimensions to gain different perspectives on the

activities and performance of an enterprise. The pivot

view supports hierarchies in the multiple dimensions which

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

multidimensional storage model 100.
A browser viewer 138 provides a built-in, cross-
25 platform web browser. This allows users to access work
products and web-based Internet or Intranet environments.
Reports or objects created in other views can be exported
to HTML for posting tc websites or display through the

browser interface.



include, for exanple, bar, pie, line, scatter, and radar griaghsANWiike
working with a %raph, users can change the graph type or contents b
filtering WU/ ng a subset of 10 the original data, and BER{}S0020693
mul ti di nensi onal data. The graph view can al so be changed on the fly, by
sorting the records in a different order,1as well as changing the graph
properties. A pivot viewer 136 provides pivot views displaying 15

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

users to sliceyand (i G50 1P Orirﬁé'?&é{cpnﬂzediéf%gtse fLapasi @ps 'c?la%gie“_
di fferent perspécti'ves on the attrvities and pertrornmance of an enterprise.
The pi voidistleay supn@perties ar olfi esa i n plalye: il tdpl e vdiesmnsi onsImhi oime?20
allows users to performdrill-down, drill-up and drill- throt:é;h anal )ﬁll S.

As descr i SFRPIHIRE e det@i PHRTHEY t hBSPRAOTdi féfsi bhal™HehsSare
gener at e%g{ei;sogetbn%qu% di nipsi MaQ%V%g%%OQOQ-z#\ %@fﬁl s Viegyer

138 provi -1n, cross- 25 platformweb browser. Thi's allows users
t 0 saccesschaordes pwbdlet soand-hwebsbased [ow erhébworusersartet enperomenit s.

Reports or, qbjec created in other, views can, be.exported _to HIM f.or
oot ng ve-aleLes F BsSERE e A ARF (7eY BrOREEAR dresee TT5oiRA 2usa
WO 01/ 09¢6% I%gaéggzggﬁgﬁeéao}'hgzgnoperty i nspector 126 allows users to
change display properties of a particular view. In one enbodinent, the

property inspete@sthes, | shepgdliesnt 14D and ssenvedi #dntof tHeepbupéneps
| nspect o, 20 ARPLAES tRe-taahangps YRk! e 0n Sheapepeen Al owpysers, to

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

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

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

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

security rights and privileges that a user inherits are the



with different configurations and attributes before closing ]tqumrqg@qty
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far nore“Ppespl eogwi i n"°&n &t e (%s 1%113? UEQ%JBW% &5 r‘rgg%l?‘&&ul P dfe
producti vgedsprff ddéa bhatarad r eddy £x4EEs forr éhen @Rl PegréfplddRE 2
is aflowdiagramillustrating a nmethod for initializing the bBusiness

i ntel i géRc@hasht Be p¥ ishe JeebpBdfice with one enbodi nent of the present
invention. R rring-. 1o QJ 2, . he t hod;. heqgi ns_at .st.ep.. .20.0 in
whi ch a syst e%&ggr%e%sn# attgé dgf"::ieﬁes %?1%’ usg?lepr osu‘}ﬁq:e%nSZf"lgﬁgn & ousl y

descri bedenehatesea plafabbese531p6eVisie reer vhesi O digs dsebbakedutid i ze
features withjn the sg_stt_em Next, at step 202, the system adm nistrator
defines €B€udabARASRIpeLIEASCRs PP e MG RL d8d&EBedISET nAIccarg uEPL \Ehe ght s
and privighegesskhati 2 Usabd MMET s AL 4 ha L8 o) ggﬁ % 1£09

pCT/ DS007S0R5a"50 i on” aF *hi 'S ol éﬁgﬁaﬁ\}%%& ’flsgbés\ég‘ecfi %gdz‘}%ﬁ‘et he
user profitl epos2idie t Heor i ghbs-tledacicakcunseysgr aup Sdafédywhiacdcdss or
she bel ogg%p Pr ggeeéiégg twcitsﬁoe&)tz 4, the system adm ni strator

ora ear of “corruption. The database

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

110.



5 generates a database alias 50 for each of the databases 20 a 'I\'ﬁﬁ dm};*abase
aliases 50 prevent direct user access to the databases in ofder ot

mai ntai n F¥PAaPW6Rgrity and to make it possible for non-tecRETEAPVIETY s to
safely access corporate data w thout fear of corruption. The database 10
al i ases al so serve to pool connections to the physical databases 20 and

t hereby reduce the nunber of database connections required to support a

| ar ge nunber of cli ents 110. WD 01/09769 21 JAM 2004 PCTI USOCO 20693 Next,
at step 206, e sys dm n ratgr generates, th f| ned

nodel s 56 usi NG tHe eryed)en ?gt’ort%%fy‘? 2 glgé 8Fy9n€%

control the ghesBaFsned qudeiabasee2d t@smmsamganyh@ar@@warge&ﬁraﬁomsers
will 5 have access. In addition, the predefined query nodels 56 restrict
the typedBof @qhe iRECERAENESh BiewK ePaOEd Sarkp et Felt hben@liememtEonput er

resour ces LAMaRR0eD0 SR {gnitxecuht Uhe-aueni ey andk e Abeeble ol ns

bet ween 0 prevent run-awa I CloUS querr es. tep eads
t o5t he ehdvef até\@e@socessnbyaddmtchxhhetkmyspeadeﬂmnadstqﬁm motielap Sehe
busi ness intellig %& ortal 1Q for use V\ntg&n an enterprise. As_part. of

e

the set Eﬁsﬁlr&c?é:ss r i BSFonStanGUGléFi%es HEt usePs Rev SRt eYeMied in

order toge@RhEo! 1 REC RS G dbshputd OEeQBu%%% ERatd i B@eugxat &8
FIGURE 3 is a flow diagramillustrating a method for generating the

pr edef i nedequéey mhaelelsie38 € andortdencal lawablend ®ibodbatweenf tield es

present {:nventelv%r}lt I1[]urt1 haway or malicious queries.

10 Step 206 leads to the end of the process by which the
system administrator sets up the business intelligence
portal 10 for use within an enterprise. As part of the
setup process, permissions and queries for users have been
defined in order to control access and distribution of data

15 within the system.

FIGURE 3 is a flow diagram illustrating a method for

generating the predefined query models 56 in accordance

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

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

56.
Referring to FIGURE 3, the method begins at step 220
25 in which the query generator 38 automatically identifies
and displays to a system administrator the tables and
columns of a database 20 for which a query is to be

generated. Next, at step 222, the system administrator



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

di spl ayed P PHW76Ystem administrator to facilitate gener at iP6T/@I00RHE3
gquery nodel 56. Referring to FIGURE 3, the nethod begins at step 220 25
in which the query generator 38 automaticaldy identifies and displays to a
system adm ni strator the tables and colums of a database 20 for which a
query is to be generated. Next, at step 222, the systemadm nistrator 1 3

JAN W ~ 7_;2ur 69 PCI/ US0Q/-20693 22 sel ects_a_subset of _the
t abl es anﬁe%gFErgrn\sgofsglr%sgég%rggeﬁgﬁe aq)qlzueesf yarr‘%dcé?f%%{‘s PF8Ee@di9ﬁe‘¥%fmed
deci si onafruekrgpmddél ©@ee query generator 38 determ nes whether the

dat abase 20 has full foreign key 5 (FK)/primary key (PK) information. Full

forei gn key/ pr PRRFFSRPT for AaFisdcaalogt et n Hhepapary (ISNLRLeH be
t ti VN i agl i f O L el ful |
automat | c3b| ¥eleRtfthe SGALERBY! Yond falPErdaLabesta POl ! HdSR | K 204

foreign key/primary key i1 nfornmation, ranc deci sron
| edtds to $FEp/P2Emamyl0 Weych chPkl tabhésrmmneiant omati catlly | i nikeckign

parent tabl ZS iLn_the redef%ned guery del 56 using the foreign
key/ pri maFGYKBY1MAEYr FtY ot QFBRL29F | § A&t BhaddFPaERE HriRIRs At

this pointe the predrhitnediaveryiArdsl. 56Ac@§PdPﬁg§?qufortlf15.r tcihﬂafalféjéés

can be nmade by the system 15 admnistrator. Returning to decisional step
224, if 20| ingrleidgs Keylprfeneygkeykenfprimairpnkey nmfewvaatabhe, the No
br anch Yes branch of decisional step 224 leads to step 226 in
10 which child tables are automatically 1linked to parent
tables in the predefined query model 56 using the foreign
key/primary key information. Step 226 leads to the end of
the process. At this point, the predefined query model 56
can be saved or further edits can be made by the system
15 administrator.

Returning to decisional step 224, if full foreign
key/primary key information is not available, the No branch
of decisional step 224 leads to decisional step 228. At
decisional step 228, the dquery generator 38 determines

20 whether full primary key information is available from the
database 20. Provision of full primary key information
allows parent and child tables to be determined by a
database table search. Accordingly, if full primary key

information is available, the Yes branch of decisional step

25 228 leads to step 226 where the database table search is
performed to determine parent and child tables. After the
parent and child tables are determined, they are

automatically linked to generate the predefined query model



of decisional step 224 |eads to decisional step 228. At~ deci. ioz N s%%p
228, the query generator 38 determ nes -20 whether full prinari3k @ Ly

i nformati orwOe1/00789 | abl e from the database 20. Provision of pictitisoprbémary
key information allows parent and child tables to be determ ned by a

dat abase tabl e search. Accordingly, if fulé primary key information is
avai l abl e, the Yes branch of decisional st 8 25 228 | eads to step 226 where
t he dat abase table search is perfornmed to determ ne parent and child
tables. After the parent and child tables are determ ned, they are

automati cafty | iTed PEegehérsfie T¥RIYr dtRdehednajliertinemddie 1 e 2004
WO 01/ 097 usoQ/ i ry nodel may then be
saved or gﬁﬁrﬁﬁr{ér ég |t%§g%ﬁ€%$sg%m%%ﬁﬁﬁ% 3F W0 01/ 09769 24 1 3 .1

AN?r'! 04 PCTIUSOO 20693 Returning to decisional step 228, if ful
primary key information is not available, the No branch of deci sional
step 228 |l eads to decisional step 230. At decisional step 230, the query
generator determ nes whether unique index 5 infornmation capabl e of
identifying parent and child tables is available fromthe database 20. |f
such unique index information is available, the Yes branch of decisional
step 230 leads to step 226. At step 226, the unique index information is
used to search the database for parent and 10 child tables. The query
generator 38 then automatically links child and parent tables to generate
t he predefined



qhery model 56. The predefined query nodel may then Be saveq gﬂjﬂ&”ﬁM?}

edi ted by e %é;?en1adninistrator. Returni ng to deci si onal stéR§230,|f
uni que i nd®P M8 nformation is not available fromthe dat abBSE/USBI286R% No
branch of decisional step 230 |eads to step 232. At step 232, the system
adm ni strator manually identifies and linksa child and parent tables to
generate the predefined query nodel 56. In this way, the predefined query
nodel s 56, are 20 to the extent possible, automatically generated with

m ni mal  adm nipgkighahg Heraetieiondl Wtipbe Jgndel st god 1 ?@im%t@%
tables and other elenents may be otherwi se suitably linked. FlI 47is a
fl ow di agndermataons ats njosd mvabdbdabde, IheleProybhrngnahd afai degisingadl i ent

appl i catigns, i cor dan wi t.h one_ enbodi of the present inpnvention.
In this S@%&).é@%ﬁgégiéﬁtQﬁﬁ)%%%R?§n§98P§3§9nra%Fy4ﬁﬁﬂ%®%%a§n8 ep

mai nt ai ned of,r ophé heneaniveged@riddidl detkirmikea SiHedhe@PRlqUdat ndex
initially used to downl oad Java c|lasses 1 3 JAN 26004 WO 01/09769
PCF/ USOOAPEEFTas5 oRoGARRP Y he Of| i denkbbyiedt itsiento #hd Ghikd tableafter

this, allicUParates o ERenClindt SIS 368 dod¢ QuLomaLlcald Y iRuekne
server 30 upon initiation of a new session by thé clieént . Pairt of the
i nst al | atindoropdabe 5 spreoceilalel enclthee Yedovimkaadhngfa deanidbshali beep

listing all ga s and versions of all nodul es and resources on a_cl.ient

110. Ref éP0i n§3F FINCURELEP t Ré Orret hdtf b&HSR £2&%t efRES0UNAAUGhT éR98Xnew

connect i p rl@mhRgonerierudal Sdmdealk¥ht ehd 0 gelia@lsel 1PorAlpSt&t 2344 t he
boot strap agent on the
10 child tables. The query generator 38 then automatically

links child and parent tables to generate the predefined
query model 56. The predefined query model may then be
saved or further edited by the system administrator.
Returning to decisional step 230, if unique index
15 information is not available from the database 20, the No
branch of decisional step 230 leads to step 232. At step
232, the system administrator manually identifies and links
child and parent tables to generate the predefined query
model 56. In this way, the predefined query models 56, are
20 to the extent possible, automatically generated with
minimal administrator interaction. It will Dbe understood
that database tables and other elements may be otherwise
suitably linked.
FIGURE 4 is a flow diagram illustrating a method for
25 deploying and wmaintaining client applications in accordance
with one embodiment of the present invention. In this
embodiment, client applications are centrally deployed and
maintained from the server 30 using a thin boot strap

applet that is initially used to download Java classes



client 110 transnmits the user's manifest file to the sexver {3D.JAFr 9ggedi ng
to step 254, the server 30 conpares the versions of all nodules an

resour ces Wcstied7é9n the 15 manifest file to current versi ons pefraAiSHe20603
corresponding files in the server 30. At decisional step 256, the server
30 determ nes whether sonme or all of the nmodul es or resources are outdated
based on the conparison. If sonme or all of2 he modul es or resources are
outdated, the Yes 20 branch of decisional step 256 |eads to step 258. At
step 258, the server 30 generates an increnental update for the «client
110. The fornir@ntdle ypbibenti ronidesabitpst ke heulcds enitat 1heed tAL e

dated. , t its th 5 t dat
e ol TER s (ST Rk l® BBV Slne (APATRY | MoeRa il BTRN: S ™" ©

appl i cat i psotasEdadhy tihe ity egertvdlr updat €@poAl it aPi 26fona JFWa S sy ON
is then |aunched for the update-to-date client 110. Returning to

deci si ona¥eSTEPP 2B, the ket LhE-cl iBa¥t apbl Fhat iewradlation/medarsy, 2,
WO 01/ 097 £ LSO 6 h I h egi;sl t-ep
256§al o) e%(géa-u%% gnégqg%ﬁi %Bﬁggﬁggnr?tewgs E@ glg (])S%rél(ts f%%%cﬁe%ltq?'? taﬁllls
way, the sanezraid’q setrelmnwesofhall mbdanlyes raxilll esséarcedava G adsiesit are
out-of-date, mssing, or obsolete and 5 then sel ectively pushes the correct
modul es tbtihe user's rmachine al ong with an updated manifest. As a result,

users never h@é@e{renirrgpgr%el ¥1upgat & cl eat ﬁ&éﬁa@rse@a%sa[]&a@k@ PN

easily roam between d nt work stations to log on™ without requiring
t hei r appin cehiohs aamewacenhiecdsiaro be the server 30 is made by the

10 client 110. At step 252, the boot strap agent on the
client 110 transmits the user's manifest file to the server
30.
Proceeding to step 254, the server 30 compares the
versions of all wodules and resources listed in the
15 manifest file to current versions of the corresponding
files in the server 30. At decisional step 256, the server
30 determines whether some or all of the modules or
resources are outdated based on the comparison. If some or
all of the modules or resources are outdated, the Yes
20 branch of decisional step 256 leads to step 258. At step
258, the server 30 generates an incremental update for the
client 110. " The incremental update includes only the
modules that need to be updated.
Next, at step 260, the server transmits the
25 incremental update to the client 110. At step 262, the
client 110 updates the client side applications based on
the incremental update. At step 264, a new session is then
launched for the update-to-date client 110. Returning to

decisional step 256, if none of the client applications are



10 reinstall ed on each station. In addition, the client 110 ¢gxgclAMesidijk
quickly and is always up-to-date while administration is centrally

mai nt ai ned WMOFeork traffic is mnimzed. FIGURE 5 is a fpowubbasssn
illustrating a nmethod for 15 adapting and executing a query nodel based on
a predefined query nodel 56 in accordance w_th one enbodi nent of the
present invention. In this enbodi nent, pred@ﬁined query nodels 56 are
generated and naintai ned on the server 30 by an adm nistrator and provi ded

to users upon request and 20 verification of access privileges. Referring
to FI GURESHtdatedet kb Q)i R¥amchsteh degisipnali citeme256r wdrs301eadei ves

a request (fro u f . defi uery nodel 56. xt, at_step, 282,
t he serve}x;d%%an?ﬁ%% gﬁ §%€§§§i Iéﬂﬁgr ?%%Y%? ﬁﬁa%ﬂ%ﬂéﬁ%#ed dUbr?ﬁéﬁ
model 56 ayed ohet hgewser' 3 pridddeageined hahaeGesst blagy PObERA dsS for

portion of_the gﬁer model 56 that may be viewed by the user. In a
parti cul aP3fbodi r‘?‘%e,s)t h@TSc Q&SSO €t ¢ | Bissiindghe predebsnédtgqueand

nods! 56 when as8Pebe itRe vPaktd of e - itabl e.by the
031 00765 THET AT 9555 1B BeePs Odls SoSHELY: TRERIRE LED Sty (e YE

accessi bl Bagdimicorabeng heithr edefipdat edienynibelet . 56asaY hea000Mhsshed by

determ ni the ,user's _privil s to.the ery nodel and then determ ning

t he accesgggﬁg[ﬁ%Y?oﬁobggﬁyéiﬁyhﬂpﬁggﬁ'gHQ?ﬁ5¢§R§¥¥R£§ fRddetrs il g

the accessbble€a®DI{i arbf béeweléfned&ifﬂéQeHHer@bx‘"ﬁ)dg{:aéﬁontshetéelrl‘éég gl_%hrray
: e

al so determne a protected portion of the predefined query node
without requiring their applications and data files to be

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

FIGURE 5 is a flow diagram illustrating a method for

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

20 verification of access privileges.

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

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

also be the portion of the query model editable by the



protective portion is the renmaining or other suitable 10 por‘ti,_allj Qf ﬁ@e
predefinedg&yery nodel 56. As described in 15 nore detail A hg uery
conposer 1WPO #8P7¢bnceal the protective portion of the predeCTAISH0/2068Y y
nodel or otherw se prohibit edits to the protected portion of the
predefined query nodel. Next, at step 284, ,the server 30 downl oads the
predefined query nodel 56 to the client 115. At step 286, the query
conposer 122 displays the accessible portion of the predefined query nodel
56 to the user. In . one enbodinent, the query conposer 122 displays a

gr aphi cal"S%F vi ewq%%t%%%gg?bpg d8fa Eggrreﬁfjgeﬂéggg?ngppﬁglﬁned i né&e
query nmodgtedhdEihdadi sdphay{ Ng hd@eacc I bl or tJ=0n, o] er
122 may gg%ceal.the p?%#e%?ed portionqﬁ? tﬁ%ﬂpprgﬁéfiﬁ%gegﬁgﬁsﬁﬁggermgg to
prevent &HtSHRiRbETorthe eWsRT ' sof Privilpoesi ore 2bePrgeerdi mpdel sted 288,

h : | . edi .th fined del
6. User CHEH Qe R hERLPECISE ot BT BetBabhy HBeon f Hafanabs &

t abl es, etinmisedest he dat abase tables, and joins between the database
tabl es. Next, at step 290, the query conposer WO 01/09769 28 1 3 JAN 2U94
PCTI USOQ 2069351122 Hen@¥ Bt Bing uskPeadapreasgibiy noBerties basdd obfheser

202, "t he Fieni it ed Shry el o6 1S SHEvERaaq HEY il derspthsy
executi o rétested pottitde ) thengraidefibduodryi fiddel 56. The
protective portion is the remaining or other suitable

10 portion of the predefined query model 56. As described in
more detail below, the query composer 122 may conceal the
protective portion of the predefined query wmodel or
otherwise prohibit edits to the protected portion of the
predefined query model.

15 Next, at step 284, the server 30 downloads the
predefined query model 56 to the client 110. At step 286,
the query composer 122 displays the accessible portion of
the predefined query model 656 to the user. In one
embodiment, the query composer 122 displays a graphical

20 view of accessible data elements defining the predefined
query model 56. In displaying the accessible portion, the
query composer 122 may conceal the protected portion of the
predefined query model 56 to prevent editing and/or viewing
of that portion.

25 | 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 joins between

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



generates a dat abase query based on the user-adapted -query nP el A&Jzaﬁal’The
dat abase query conPri ses textual SQ. that can be executed by thé Ly
connection ‘HQN&’@@F 76 to performthe query. At step 296, thePGEHUSEV208D
receives the results of 10 the query. As previously described, the query
results are initially stored in the server,g30 by the cache nanager 42.
Proceeding to decisional step 298, if the query includes nultidi nmensional
anal ysis, the Yes branch of decisional step 298 |eads to step 300 in which

a 15 mul t Ldi nensi_onal . st orage del 0 i s generated based on the results.
At step 3 39 lrén%élerlrﬁrltlsdianeﬁ?gﬁﬁﬁ a?tt(?;bgg@ue d8PAEdo 128 ubagedo rnBFare

pi vot, drédlitshresightheandcceblebld ews 23 e dpest eff by#@&e!di%d %Eggp' ng

to decisional _step 298, if multidinmensional 20 analysis IS not | ed,
the No brBAERloPEdeciSi ditP s2%p. Pbe lswds adepted G04ryn mddesh 12RUESt ed

single di L | + Vi e ed based, on the query results. Steps
BP0 FentRrsBEn e ottt otk Che

302 and 4 eac eci sional™s 1R - deci si onal step 306,

server 30 det eAtri nesephetisar, t hehelsesoadapicate 2ot sHer Y408l hd: Wedi g be
stored for later reuse, If the wuser desires to save the query nodel 128,
the Yes BYENER3LFS Gedidhffe sEUBTR0PITRMsON0 theepuseg -rdaptiech qheryguery

model is madel hega serget g, |} 0 . r.or.a _securit roup

58 to which the user has accebgqgi.atgse'?egaggg 1éﬁ$§gﬁ§%ng?xW€1%g%76%h§t

PCT! USOO'x89Be 2exantteHe bio threanxdnnécdeons neinalgest eps 306 d9R- ko
310, the server 30 determ nes

AT L T MR R R
10 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, 1if the query
includes multidimensional analysis, the Yes branch of
decisional step 298 1leads to step 300 in which a
15 multidimensional storage model 100 is generated based on
the results. At step 302, the multidimensional storage
model 100 is used to generate pivot, drill through, and

other views as requested by the user.

Returning to decisional step 298, if multidimensional
20 analysis is not indicated, the No branch of decisional step
298 leads to step 304 in which requested single dimensional
views are generated based on the gquery results. Steps 302
and 304 each lead to decisional step 306. At decisional
step 306, the server 30 determines whether the user-adapted
25 query model 128 will be stored for later reuse. If the
user desires to save the query model 128, the Yes branch of
decisional step 306 1leads to step 308 in which thé.query
model is saved to a selected portfolio 58 of the user or a

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



5 snapshot. If a user selects to store the results as aysnapshgt JANhgGMes
branch of apgggfonal step 310 leads to step 312 in which thecgyer results
are stored™0"@?’%e| ected portfolio 58. Step 312 |eads to t h®AAPOBRIR e
process by which a predefined query nodel 56 is provided to 10 a user for
adaptati on and custom zation. The predefinexb query nodel 56 is displayed
and altered using a graphical view of data elenents. This facilitates
robust data analysis by all users and allows novice users to effectively

use avai l ghhe dyf okRt LA AL | BRY O ration i ei
organi zation. FIGURE 6 isna bl ock %?Sgggﬁﬂﬁﬁ u%ffé?igg%de S%Ps o?adth%o
guery englewisional astepdadfe with one enbodi nent of the present

invention. In this. enbodi negt, the quer engi ne 80 includes a library of
data drivers gt an‘?ie%hséﬁnlaﬂt el¥5Fent Joao/\t asEEGBZSSSéﬁE‘ébI 89 n JGIIHRES 0 a

query T agusgled Ochdeglihy WIS ALOT R0y MecessAey 8! AnfliAlcy S Lo
performthe request. The intelligent dataset 82 Is urther operable to
det®r ni nesnarshritessat§ ot deysest shdectst atdr i yerse8sthe pe=sditm the a

request, at ripver_chain c [ising.the necessary data
drivers éﬁ?gﬁlﬁpﬁ’e ﬁ'g%eg%gy bolfea ec?r,l S%d ‘?%Béié(? ¢ iﬁt%PdgarlO[ hieaaﬁa to
drivers &tdm tdwe drirverwithethn. tiref equibRy t @eRhQWRE Gird hesddd | igsnty
dataset 82 _ generates a driver chain 320 in response to a query WO 01/ 09769
30 1 3 JASLHYLd pRPrEEed o068 - r eqBesP. M drpdsr Ehathe32nd nefudde dat a

drivers 32%cdecassaiiibh RErdUdRE Nfe b CQUes P SHel Vue THE YRR Wl arS
10 a user for adaptation and customization. The predefined
gquery 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 improve operations

15 within their organization.

FIGURE 6 is a block diagram illustrating details of
the query engine 80 in accordance with one embodiment of
the present invention. In this embodiment, the query
engine 80 includes a library of data drivers 84 and an

20 intelligent dataset 82 operable in response to a query
request to identify from the library necessary data drivers
84 to perform the request. The intelligent dataset 82 is
further operable to determine the necessary order of the
data drivers 84 to perform the request, to generate a

25 driver chain comprising the necessary data drivers 84 in
the necessary order, and to execute in order the data
drivers 84 in the driver chain.

Referring to FIGURE 6, the intelligent dataset 82

generates a driver chain 320 in response to a query



322 are dynamcally selected fromthe library of available data drivers 84"
and ordered by the intelligent dataset 82 5 based on the query fAHugllh. In
one enbodi \ data drivers 84 in the library are deri f base
class for |1(/:9r7all interface nmethods call the next driver ;ﬁ]&{%@%@@gi n.
In this enbodi nent, each data driver has a chain priority for placenent in
a sane relative position within 10 the chai%0320. As used herein, the, term
.each neans every one of at |east a subset of the identified itenms. For the
illhustrated enbodi nent, the driver chain 320 includes data drivers D1, D2,

D3, and Ddeqiese.dri vee Ririperf ammia fhetchidalabase @pes ali Qi choo
returns requested 15 records. The returned records are next sorted by data
driver DRMRFRSFANEXEP RPHRENdEhGeraBiesiad duever DThe Hiatpedfbvesst he

t ; d I d ds. In this, th
odul Gty gL Ae B Bl oy & YA B TTd ARl OREEKodE 1DV HITBIR 20

dat abase dpteai éxivAy=a 8esulrtd bldeperd dby 1@ heeethtwll bgentust@riszad §or
parti cul ar database gueries and the cost to provide and maintain the

busi ness RFeR | CFentBEpFUSHTY 1655R e Seducdd PREURMPOGNENE | olvhe @ taan
i | lustratd i 2b; i 8Q. i
i |l ustratang,opsr aui QB &he ﬁlgbsﬁo%w@rd&ﬁé%gfgbmﬁa %as%%g@ag?ﬁ he

with one enbodi nent of the prese i nvention. erring to
met hod begiish atalst epr840 fiacevhimetlodpiecp ldequbet neést r endivead by ttiee

(ynam cal TS0l oot £ dAPH 1 STHAR TSGR P 05POSTHR PTAUGR0/B08 ST ver s
84 from theidrbEpr ¥drecgsaaemen® PeAf & sdMe YAt ive position within
10 the chain 320. As used herein, the term each means every
one of at least a subset of the identified items.

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

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

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

FIGURE 7 is a flow diagram illustrating operation of

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

342, the intelligent dataset 82 dynamically selects data



request. Proceeding to step 344, the intelligent dataset 82 cletl&\gm'é gs the
order of data drivers 84 necessary to 5 performthe requestl. JAPTSt @‘%346,
the intelliyoMa/ogmpaset 82 dynami cally constructs a driver chaciusesivsssi ng
the necessary data drivers in the necessary order to perform the query
request. Next, at step 348, the intelligent _dataset executes 10 the driver
chain to performthe query request. Wthin Bhe driver chain, the datasets
82 are executed in order with each calling a next driver 84 in the chain
upon completion of its own execution. As a result, the query engine 80 and
dat aset 88TdVErFHR4 cArPBn thflebthdeny drtessabe tesiderfdrmothti ethety
support newfuretionality by adding data drivers 84 to the library and

pr ogr ami ng e Intelligent dataset 82 as to their functionality. FIGURE 8
is a block di agrameddius] r atd ngtegt aizl4st 0f the MikttiedilNRAShONH S AUAIR2
nodel 100 jn accordance with one 2Q enbpodi nent of the present invention.
In this ef6SETHERES t H'St FPEYRY noREl BOGFaut idHiera ndA- spacsssary  to

ar chi t ect peg fodm ML M-2gukhe .Si 28 Ok tldhe amgel 100, 1. P g%%%?{‘dakﬁget

storage nodel 100 uses _an open architecture’ to allow ca ons {0 be
dynam cal B¢ peynamiealant eronsé mmsded 2254100 drs chmsitr uctethr iRefrey rithe t o

FI GURE 8, j dj Si I or.age, ,.nodel 100 conprises a slot 360 for
each di mﬁ%?gﬁgéw aaggigoté)g%ﬁe)fs%r largcglhc?ulﬁ?‘éasa?ﬁé'ns‘?ﬁ ETTH dPRERSEBnal
slots 36@heonuenry eriqueast and associ ated data val ues extracted 1 JAS 2U WO

01/ 09769 PCTI USOO 20693 32
Next, at step 348, the intelligent dataset executes

10 the driver chain to perform the query request. Within the
driver chain, the datasets 82 are executed in order with
each calling a next driver 84 in the chain upon completion
of its own execution. As a result, the quéry engine 80 and
dataset 82 are application independent and can be easily

15 modified to support new functionality by adding data
drivers 84 to the 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 one

20 embodiment of the present invention. In this embodiment,
the storage model 100 utilizes a non-sparse architecture to
minimize the "size of the model 100. In addition, the
storage model 100 uses an open architecture to allow
calculations to be dynamically performed after the model

25 100 is constructed.

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

360 contain entries and associated data values extracted



from a dat abase while the cal cul ated di mension slots 362 cdnfal&N ik

cal cul at ed g)rs]e& on the extracted data. For the illustrated enbodi nent, .
each di mens!"S""1P%° 360 incl udes an entry storage 370 and a RETHHY286P3
storage 5 372. The entry storage 370 contains a set of non-sparse entries
374 for the corresponding dinension. PreferaBly, only non-sparse entries
are included. The entries 374 represent conbinatric dinensional val ues and
each identify an associated data value 376. In one enbodi nent, each 10

entry 374 4 udes Lnter h ssqoci.at ed data.val ue, 376.

Al ternati vﬂe y, t edggtg g)la\%ta?l u‘%}téP%%G%c}gen E@lﬁuﬁfa&?% FURGRFLPR (HeP et Pibds

374 in theentainstatageal¢l aderl Mefsddeopoiid esst Anee SgpaLaLe storage of

t he data val ue 376, homiéf]& i mproves efficiency and processing speed of

the 15 mul tidi’h@hsidHal %tgfg)%%eler&%dlmfetdi Al odisemsdgm 3820t

i ncl udes tFIup dahalvidedeSard 7Bnt i Wi ies 374 in the entr
e TR Al I, A § e s Bebeor

storage 370. The data values 376 repreSent unique
each di nefdsion. Zhe\ satrof $theeadens®®l onahthinks 8388et s qff oMbaedpheke

each non- e entry 374, E ch interdinensional link identifies an
i nt er sect %gﬁ:rlﬁle?ﬁeér?%npﬁggp_ e BATFPERORPANG imeretent di FeAsesRRILYs ot s
360. The seilyof no-esghrensicanatidd NksrS80; AdGI4ES Onepar QRES; o€ 37
interdimensional links. In one enbodinment, the interdinmensional 1inks 380
are bi - di FERETHIL t 6CRPLART reT | dimansionedr swluet werd teeehli iéastofigl
slots 3604y aglbhandid eghiran {LogeanssRtry ol nt ! 3 JAN.2G w4 VO
01/ 09769 PCT/ US00/ 20695 33 N29BLTY  Tone® EnBodinehlt  Ehon
10 entry 374 includes a pointer to the associated data value
376. Alternatively, the data values 376 can be stored
along with the entries 374 in the entry storage 370. Use
of the pointers and separate storage of the data value 376,
however, improves efficiency and processing speed of the
15 multidimensional storage model 100.

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

20 _ A set of interdimensional links 380 is provided for

each non-sparse entry 374. Each interdimensional 1link

identifies an intersection between non-sparse entries 374

in different dimensional slots 360. The set of
interdimensiopal links 380 includes oné or more
25 interdimensional links. In one embodiment, the

interdimensional 1links 380 are bi-directional to allow
efficient traversal between the dimensional slots 360 in

either direction from an entry point.



The interdimensional |inks 380 collectively identify all i n{%rzg ti.ons
bet ween non-sparse entries 374 in the dinensional slots 3601 JActdr ditgl y,

all interseid @ | Ncl udi ng non stored enpty intersections, P&ﬂfﬂsaﬁz%%
determined 5 fromthe non-sparse entries 374 and traversal of the

i nterdi mensional links 380. In particular, a null intersection between

dat abase entries in a first and a second dBAension is determ ned by the

| ack of the database entries in the nodel or the | ack of interdinensional

| inks 10 380 connecting the entry 374 in the first dinension to the entry
in the second dThensinmerfibmenpapseli ni Alsectlisanscobdkwedrednt riidendi4yin a

first and second di nension are,_ determ ned by traversing the )
i nt erdi nen%fﬁna’tmr‘?ﬁ(%c%é@nsf r}B‘FrF’f’ﬁEnsp%?:ri"fﬂg?F%?lt SRR ehe 374 stETdi FBY§si on

to.the 15 gpaehbi6HagNt EYokB tb@oseconﬁcé&@fﬁw? ang i hep eg&agewansﬁhe
data val ue 376 associated with the entry 374 in the seconla I mensi on. Data

and i nf or riR¢bnddpganedd dfored ageptul ioterbectabtasdi meETsilbaalestomaged
nmodel 100 j ouf put r. further pracessin described in nore detail 20
bel géw. Thefi?:% cupz?ﬁgedp1 mé s"i":)%'rﬁa 362" chisudesﬁg saé?éoftr%’é?ﬁﬁggt ef valgk?(?s '
382. The chhtetdiednvabned 382iake waloues demnvedsifremrargdefined null

cal cul ati ons requested bg a user contenporaneously with the
nul ti di menstoRaFest 6PRgeP2EVRERel dabBbaFRusENRife the raul thiksensinshak

I e S i b e e i S
with the merieseipr édet cobdedd candlst ofack t of1 inthAMd i il oN¥) 01AQRKE69
PCE%PSOO/%QQ?chﬁneCting the entry 374 in the first dimension to the
' entry in the second dimension. Non-sparse intersections
between entries 374 in a first and second dimension are
determined by traversing the interdimensional 1links 380
from the specified entry in the first dimension to the
15 . specified entry in the second dimension and then obtaining
the data wvalue 376 associated with the entry 374 in the
second dimension. Data and information obtained by
traversal of the interdimensional storage model 100 is
output for further processing as described in more detail
20 beiow.
The calculated dimension 362 includes a set of
calculated values 382. The calculated wvalues 382 are
values derived from predefined calculations requested by a
user contemporaneously with the multidimensional storage
25 model 100. Thus, while the multidimensional storage model
100 provides an open architecture to allow calculations
after its creation, contemporaneous calculations requested

by the user with the model are precalculated and stored to



m ni m ze processing after creation of the nodel 100 and to , i Venat he
speed of nultidinensional analysis. FIGURE 9 is a bl ock di algr’mﬁ ﬁﬂii
illustratingveeswieodpdoary data 400 and an exenplary nul tidi menspepgdsodrigeboe
nodel 5 402 for the exenplary data 400. Referring to FIGURE 9, the
exenpl ary data 400 includes dinensions Cl and C2 and cal cul at ed di nensi on
C3. Dinension Cl includes unique entry val tés A, B, and C whil e dinension
C2. includes unique entry values DL E, F, G and H The cal cul ated

di mension 10 C3 includes calculated data values 1, 2, 3, 4, 5, and 6

cor r espondMhihdzeli PreFeReipPeddiiaredcraptiipat iadhsthehmodednpl &0 yastortage

nodel 402 j Syl L9n S f.or__di nensions Cl and C2 and

cal cul at edirﬁﬁd#%%s?}g%g%gés%gt850‘86?%?8%?1\%2}1&1%%&31 ??r%%gﬂbﬁ' C3..* In the 15
C di mensi onal BIGYREOA tilse di nehstknadliagpamgei #1Qstiraehindesesenplary

di nensi on% val uis A E and C. The entrg1 staorage 412 includes entries
with whi cidh2 330a 9BAuD aPECTRISSY aPBd taddMeRighenal | Staragat Aodalues.

Si nig arl y, 4 §hefof2e gbneRshpnakysbale £ d ncl i ugs R,
20 F, G and Hin di nensi ogal !r%’t orage 414. Eﬁtg?%rgltao ag:eéjﬁgcy?%c tﬁdgshe
entri es asxXmptady widata het@@t ainaludesandinpuisiens tolt hendat &2valames.

I nt er di mensj | hks.A420 identify intersections tween_entries, .and
t hus dat a,c%ﬁgﬁ#'eé 1 %ﬂ%?@%ﬁ HECIT"I:IS'I ons.ﬁllrﬁ%n%h?gul g?edl’aw@ §fon VHGESS
i ncl udes oty aretueat A, val uandl c vhBle 4dikendnbd cASSOSi abied Wnkikue

predefined intersections of data in the CL and C2 dinmensions. Fromthe
exenpl ary SorageahBagl 240E, i ¥/ cSn RN dBt er nfhed calsulacead| dimemstiomt ry

vahies A and Bnipuhhe o3 IANCSH140Q 03493489 f,CT/2L,JSOQ{ 2046,935, and 6

corresponding to different predefined calculations.
The exemplary storage model 402 includes dimensional

slots 404 for dimensions Ci and c2 and calculated

dimensional slot 406 for calculated dimension C3.  In the
15 Cl dimensional slot 404, the 'dimensional storage 410
includes unique dimensional values A, B, and C. The entry

storage 412 includes entries with which the data values are
associated and pointers to the data wvalues. Similarly, the
C2 dimensional slot 404 includes unique data values D, E,
20 F, G, and H in dimensional storage 414. Entry storage 416
- includes entries associated with the data values and
pointers to the data values. Interdimensional links 420
identify intersections between entrieé, and thus data, in
the Cl1 and C2 dimensions. The calculated dimension 406
25 includes. calculated data values 1, 2, 3, 4, 5, and 6
associated with predefined intersections of data in the C1

and C2 dimensions.
From the exemplary storage model 402, it can be

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



35 C1 and C2 dinensions intersect in that they are connected{ ByJAN 2004

i nterdi nensional |inks 420. It can be further determ ned that entry val ues
C and D do WP ¥MP&Isect in that they are not connected by i nPETESAKHSPDNal
| inks 420. 5 Entries are connected by interdinensional |links if any one or
a series of interdinensional links connect the entries. FIGURE 10 is a
flow diagramillustrating a nmethod for generating and using the

nul ti di mensi onal storage nodel 100 in accordance with one enbodi nent of

t he prese i nvention.. 10 Referr.i to FIGJURE 10, the nmethod begi ns_ at
Step 440 (0 wRGn CPna HOF PP 4P RGBS 25 br aG TOHE! C6Y | S GeRenared coby
the multi dyenshosaliimedelioflageridksi N 4Asponse 1 acagueryer eguesheand
is based on results of the query request. The query request specifies the
di nensi onSefRrHaied tHad nBREFEnsvdbres h&€ mandi dP nsiesi BRal intersee: nodel

100. In o Arboiegte s mublhdiuehsiapal - del; JIBAGSLS) 44 fEDetates

the mul tidi nensional storage np 1'rst ta“records from
t he Sour c&Enthgresaghe dabaneceat doyt hetdirdinseonbbnadl 1enkandi flahayvahees
are then 20 fetched. Thereafter, for eac i rensi onal value of a data
record th®mf (G Ihs? bnaPtFodeMeREHL He? T RRBSti £het RBLERRENsi onal

value is preserdduRENLbY ist A aPoR 7 @i ddranhi Ehueasa ity RerHS8d £okf
the dinmensional value is not present in the entry storage 370, an entry
374 is cr @aneraEnprandeugiipenditgnanuibideémensdomal sstuonage 3Modand 10Re

Cor 1 25POnd, 0 SANALL LR, S S RSN L30T
i ntigy di nerEfadidg nks JBAGURE 1bhe €ér R hd begeRlY Yast @tage 846. in
Existing links are 1 3 JAN 2004 .
- which the multidimensional storage model 100 is generated
by the multidimensional model manager 44 in response to a
query request and is based on results of the query request.
The query request specifies the dimensions and data
15 dimensions for the multidimensional storage model 100.
In one embodiment, the multidimensional model manager
44 generates the multidimensional storage wmodel 100 by
first fetching data records from the source. For each data ,
record, the dimensional wvalues and data values are then
20 fetched. Thereafter, for each dimensional wvalue of a data
record the multidimensional model manager 44 determines if
the dimensional value is present in entry storage 370, in
which case it may be used. If the dimensional value is not
present in the entry storage 370, an entry 374 is created
25 for the dimensional value in entry storage 370 and the
corresponding data value 376 stored in dimension storage
372. In either case, the dimensions are next traversed

from left to right to create interdimensional links 380 for

the entries 374 in entry storage 370. Existing 1links are



WO 01/ 09769 PCT/ USO0/ 20693 36 reused while links that are m §s) n_mNarng]q
created. In addition, for the right-nost dinension, data values fetched
for the receodimpwmoadded by the nultidi nensional nodel managearr/¥<$oor2béoswi | |
be understood that the 5 nultidinmensional storage nodel 100 nay be

otherw se suitably generated. After the nultidi nensional storage nodel 100
is generated, step 440 proceeds to step 4427 At step 442, the

mul ti di nensi onal nodel manager 44 receives a view request 10 for a subset
of the specified dinensions and/or data dinensions. Next, at step 444, the
mul ti di nenevessl wadele rebdgRr WRHet2¥®i MeESsingerates aeeeabedry toln

generate Ml ew f . ek . a rtj i
each travélra;aéltfio e %?gqv%gga%gkgc%gnﬁi Jrille‘ﬁgg?lgpﬂé f%ttgpé}ca}q’fq}e[egg f(]%tn%%s?ons
and the sfarrti theporetoanl entrey addedr nbpedthasedubnidomehstonatelmddl i s

organi zed. I n one enbpodi nent, _the nu)tjdi nensi onal_ nodel manager

44
retri eves™@PAEESt artfa next rdcor ¥¥rbm the  nirdedishers ondihad or dgee

model  100,usikAg ML L OMA LD, AQFdGN! - gl t 166U She NBUEMESMhe by 4 S
enbodinent, to retrieve the first record, the nmultidinensional nodel
manager 4gupteblivorgererated. di mension selected for display to the first

entry storage | ue. t, all,.parent entries, which are those_tqo the |eft
of the first ez&rtﬁr 2’5:|€§ree &)%Jitfjic(gﬁl%%n?ﬁo?ﬁ ir sftic?rsﬁgeent?‘?éiforégg) vat Te.
Chil d ent geasraskidcch stept heseprocekals itghtsépt heasel aet edegdigmEnsivme are

also positioned to their first entry storage value: For the first record,
the nulti BRASASigeRsSIRRR] ™MPdedgePeBaAIERert 4 eEEFEINE Sy A u¥d Sporrequest

dipgnsiongentri egiet of the specified dimensions and/or data

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

manager 44 determines traversals necessary to generate the

view from the storage model 100 and a starting point for

each traversal. The traversals are defined by the

i5 . specified dimensions and the starting point on entry
determined based on how the model 100 is organized.

In one embodiment, the multidimensional model manager

44 retrieves a first and a next record from the

multidimensional storage model 100 wusing a bottom-up,

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

retrieve the first record, the multidimensional model

manager 44 positions a first dimension selected for display

to the first entry storage value. Next, all parent

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

25 are positionéd to their first entry storage value. Child

entries, which are those to the right of the selected

dimension, are also positioned to their first entry storage

value. For the first record, the multidimensional model

manager 44 then retrieves values for dimensional entries at



1 1 JAN 2004 WD 01/09769 PCT/ US00/ 20693 37 t hese posi tions Jo,glﬁggneve t he
next record, the nultidinmensional manager 44 attenpts to ADVe

ri ght - nost WQHAEI n the view If the ri ght-nost child i s noP@bU8Y0/20693 | s
repositioned and the data values fetched at the current 5 positions within
the nul tidi mensional storage model 100. |f;the right-nmost child is not
novabl e, the nmultidi nensional nodel rranager 44 attenpts to nove the

parent of that child, which is the entry-imediately to the left of the
child. If the parent, is novabl e, is 10 repos%lti oned and the ata al ues

fetched atPERSi r RAFHER™S posi ti 6’ns TR eV Ul £R8 mtRetonaF €SPER age tRGdel

100. If &ﬁ?t@éﬁ%@hs@.@h’&q{ ReniGeLeds 1aR REMRAR! dS MBEEe EReMYGhthRogRAr ent
of that parent, which is the entry immediately to the left of "the first

par ent , apldiide ipy dd@svlebeat ek 115h©nﬂ-’i1|9hﬁom9§f5emh§-hderm$ nmo¥abi @i s igoi nt,

t he end of the races eached und to d

traversal s°ah talrttl ng po?lﬁl s%viﬁet hlaht?h #ﬁﬂ?? 5 |on H}E gﬁge%del
106G may beosibebwssewsthiabl uhéetmmmﬂme&p@eeﬂl rrg:dﬂa@é emcttl, tbe.
mul tidi nensi onal. nodel . 20 nmanager 44 traverses the mnultidi mensional

storage nblel K frEABbemaRty pehaddacr dss coRfkct i MPYARPLE di mefidFonal
l1 nks 38%&&9 § REMSAS %@ ‘?rﬁ! 19”9% OF gsal %%t%hp%s SRECT othe
i ntersection. t step the nul ti nsi onal age nodel .

sto
determ nqsaaaxytvalfueira{t tchml:@ecwhned 4 itMeereyanty cimmdkateay sbephé48,

the nul tidi pensi pnal nager 44 det erm nes whet her additional
traversalzg £]Exi% FoPet gh?'rga I'%’%dd?aﬁedﬁal 15 a ey exitdt , 1St he

Yas brancfbpésﬂefibﬁb@nadnét@.IPle45ﬂalf£t Walselk0 fdephddbat their current
positions in the multidimensional storage model 100. If
the parent cannot be moved, an attempt is made.to move the
parent of that parent, which is the entry immediately to

L the 1left of the first parent, and the process repeated

15 until no parents remain. At this point, the end of the

process 1is reached. It will be wunderstood that the

traversals and'starting peints within the multidimensional
storage model 100 may be otherwise suitably determined.

Proceeding to step 446, the multidimensional model

20 manager 44 traverses the multidimensional storage model 100

from the entry point across connecting multidimensional

links 380 to determine the existence and/or wvalue at a

specified intersection. At step 448, the multidimensional

storage model 100 determines any value at the specified

25 intersection. Next, at step 448, the multidimensional

model manager 44 determines whether additional traversals

exist for the model 100. If additional traversals exist,

the Yes branch of decisional step 450 returns to step 446

and the remaining traversals are performed and



and the remai ni ng traversals are perforned and 3 JAN 2004 WO 01&82{08;
PCT/ US00/ 20693 38 intersectional values calculated until alll 3té | s

have beenweinleked. The No branch of decisional step 450 t 636kt O
step 452. At step 452, data and information output fromthe QEQnﬁo 3

mul ti di nensi onal storage nodel 100 is summarized and sorted. It wll be
under stood that the nultidimensional storad$e nodel 100 may be ot herwi se
canfigured to presort and summarize data. However, by separating the
traversal operation fromthe summarizing and sorting operations, 10

pr ocessi ngnekfriseiceionals vapieyedalbetiatedl Shep145A1 | Bl-areaidaqrn Opdpelt
fromthe nmnultidi nensiopal stor%%e nodel 100 is graphically displayed to

the user PReR FRISQGEE vi eW By NondXARGRr T 188 GE1qnal cprer 4510, then

Proceedi ng.Lasdeg sirRpalysstep 456, if 15 additional views are requested,
t he Yes brancﬁ returns to step 442 in which the view request and specified
di mensi ons ar &trestepedd 2dd tdetpr cuess ivepeatadi omt | duaplitr efjnest eche

Vi e have en.conpl.eted and displayed tqQq the user. At this point, the No
br ahch ofm}iggil@ilg‘ﬁg 18085 4 ‘?-‘é%i% t5‘°§6’qt hel @Ad s t hBuUpPaEd2ed | naﬁi s
way, the bystsass irataliipenee RRALAL:LBAPIONALeS R MHLLIAIEBRSI NG a1

storage nodel 100 of reduced size and i nproved processing speeds that
support efEPERrERt TRt 3484 dray| bspephbeowd s¢ur cagfigaradanaby pmesdrt

o100 U R Bl on BB COLEL B ORI B Broony, o
t he nodelopefhtionedfices tithe astmmesdurices neededsbetsuppordpatatotomand
10 processing efficiency is improved.

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

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

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

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

views and data drilling for high and low level analysis.



drill operations. The additional views may include pivot wvi g\%é%&d 29’@ a
drilling for high and | ow | evel analysis. 3 JAN 2004 WO 01/0

PCTI USOQ 208931/8T6%1 GURE 11 is a screen diagramillustrati ng RCTHUSN0I26693 of
rel ated wi ndow 480 in accordance with one enbodi ment of the present
invention. Referring to FIGURE. 11, the displ@ay W ndow 480 includes a nenu
bar 486 with a variety of pull 5 down nenus 488 di sposed al ong a top edge
of the display w ndow 480. A tool bar 490 is disposed i nmedi ately bel ow

t he nenu bar 486, e di splay wi ndow 480. furt her, .i.ncl udes, a catal og . wi ndow
492 and a port?gﬁug%m ﬁdoals4§‘4 aﬁfﬁggntgjﬁ%r%'ﬁ_t &Il&dls’:ﬂ)a%%oﬁ Af?gpll%
cat al og wopdewi142dliwhans ashi ligy NAEE3F&ANCH With t BRe CRIBIA mdht The
portfolio wi ndow 494 displays the views |linked by the action portfolio.

Wt hi n t hehgopPresens Wesww 4oy, eBehestinge bd MEGVRE - ddpartdieeldi 29 3Y ayed
in a discye [ i OO, cg o] e t iews _Ln.dpscr i]{es
i nked by&?hgo}p{)’o%ﬁdﬁ 10 an%g%i 8p|“3?/’§%f E?%e 4?(; apgaxv%evxgégmlgkﬁn Oﬁ]?‘jﬂ
pors f ol i odwwndawerfitd alBlBovéispbatdd dbsnurent stbp hedgasidfy thegahi gebhy
together and efficiently displayed to a user. In particular, the portfolio
wi ndow 49%1BEBYi d&P 4 cé 2%%@6%)9 wBhdd SHARRE 4mrgdiaterdtade k)
The discrehe méhewpai-ndaws 496 are displayed within the common windowin a
multiple data interface (MJl) It will be understood that other types of

rel ated conpon&hes, daaplape dWindprwt ekP0 storédeand driqiketes$ oget heatdlorg

i spl ay_t0reudh 3-Lommound p39.fedi%o R, 14 ° £aPSEESR LT AN arog
10 window 4952. The catalog window 492 displays a file
hierarchy within the catalog 32. The portfolio window 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.
15 Storage of the views 1in discrete files 1linked by the
portfolio and display of the related views within the
portfolio window 494 allows related documents to be easily
organized together and efficiently displayed to a user. 1In
particular, the portfolio window 494 provides a common
20 window with a single data interface (SDI). The discrete
view windows 496 are displayed within the common window in
a multiple data interface (MDI). - It will be understood
that —other types of related components. may. be discretely
stored and linked together for display through a compound

25 file.

FIGURE 12 1s 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



wi ndow 500 i ncluding view buttons for navigating between rélated iijgihs in
a portfolio in accordance with one enbodi nent of the present invention.
Referring tmOBI/GIRE AN 2004 WO 01/ 09769 PCT/ US00/ 20693 40 12, pdtresodizs@Bay
wi ndow 500 includes a nenu bar 502 with a variety of pull down nenus 504
di sposed along a top edge of the display V\A'Z(pdow 500. A tool bar 506 is

di sposed immedi ately bel ow t he nenu bar 5027 The display w ndow 500 5

i ncl udes a catal og wi ndow 508 and a portfolio wi ndow 510 as previously

described_in connection with catal glg w ndow 492 and portfolio w ndow 494.
In the illést fACe eFBOAYNERMAMN RPN idEWIdRD ar aervaxbadr 2BQ2wiwilkh he
portfoli i-nd 55191 r Qi He g L £ o_all ow ' ion
bet ween 'ﬁ{é&:n&g m'%%g w%d@e\fg{? meé%sgﬁqgnéfgq%égr&‘eggﬁjg i3e§°3)n r és%g%se
to maxi m zhei odieplayw mdowddd2 . di sph ayesbhs baabss@ ongs a diypesge  of
the portfolio.,window 510. The view byttons 514 are each operable to

di spl ay aﬁmﬂggbefﬁgé’d%plw R g‘f?“fag’at’ﬁes%%ti vg_h\ﬁi fdeRiay respine e
actd vati ofnc1dBes al |vEsa Us§r wihBoWlisyd Yadida easidht 13y JatRIdety e gt he
wi ndows. As a result, users need to constantly nove, close, open, and
resi ze winpHeWSOUElY| cipseribed dat acerpeetionn wiitdtpacataldgl esndihe 492w

buttons nmayibe ot berwi se 20 dis gyed or generated in response to ot her
Ps. “For C}e,

sui tabl e “éve exanp e 'view buttons may be generated any tine
a first w ndowrhecadmes illuseasstsdbsdmindd aheyt hi ddbdw fwie@dispbay ran

overlying w ndow. Thus, as soon as a _user indicates that a w ndow shoul d
be maxi mBR¥IMEeH0siWbhRed thst dPSRItdPdd G o ¥APEPYa wiHowECa \RERY IR t on

10 optimized viewing. To allow navigation between the
maximized windows, <view buttons 514 are provided in
response to maximization of a window 512 and displayed as
tabs along a top edge of the portfolio window 510. The
view buttons 514 are each operable to display an associated

15 window 512 as the active window in response to activation.
This allows users to quickly and easily navigate between
the windows. As a result, users need to constantly move,

close, open, and resize windows to view related data stored

in disparate files. The view buttons may be otherwise
20 displayed or generated in response to other suitable
events. For example, the view buttons may be generated any

time a first window becomes at least substantially hidden
from display by an overlying window. Thus, as soon as a
user indicates that a window should be maximized,
25 positioned, or displayed to cover a window, a view button
514 may be generated for the window to be covered. The
view buttons 514 may be positioned independently of a
corresponding window. Thus, they may be displayed adjacent

to or remote from a corresponding window.



514 maiy be generated for the window to be covered. The view Butndngimld
may be positjoned_independently of a correspondi ng wi ndow. Thus, they may
be di spl aye&'oa(ﬁfog&gnt to or renote froma corresponding wi ndmmiooézoé’RN L'
63 J- i WD 01/09769 PCTI USOQ 20693 41 Al though the present invention has
been described with several enbodi ments, various changes and nodifications
may be suggested to one skilled in the art. It is intended that the
present invention enconpass such changes and 5 nodifications as fall within
the scope of thgiappergedns! gi-as EC%V)Q%-”(R N | bed2 wi YHAT
IS CLAIMED IS: 1. A rre@?ﬁpd folf61 ma%ggi ng an 4 |s;?%as;i%%é$\eij§?§§lb|8§f Sfrat i on
in a graphseeerasecnbpdinanes, cymprigisngchéngeer iangl eachi Hf cat pbos akiaty of

related d S j discrete fil.e;. storing .a conpound_file linking the
di screte ?%?e%h%é(?%etac (T):tqne?r;ledisgﬁolﬁﬁﬁ%glpn Yr Aphiiccal LhsersS i A d a
common  10chandovhéor presernnpaitiebdtien aafcghpabayi Bacw t Bhanbhe camppn
wi ndow a discrete w ndow for each discrete file. 2. The method of O aim 1,
further cdMFIsIARtiPssst 88 nredchwdEhife Bhscregepei ek sdisar appepded t he
compound fi]£ims. The nethod of Claim1, further conprising



storing a link to each of the discrete files in the conpound 20 file. 4.
The method of Claim1, further conprising displaying the con’rn)?r‘FT\//\A“ﬁE’i(‘%\’vzrsi"(ﬁc“s
a single data interface (SDI) and the discrete windows in a mjl §i JAN @ha
interface 25 (MDI). DA LAl :610922.1 PLImM a01206013 1 3 JAN 2u; u9 - 43

5. A nethod for managi ng and di spl aying ,.di sparate data views to a user in
a business intelligence portal, conpri s4i2hg_: 5 storing each of a plurality
of related data views in a discrete file; storing a conpound file |inking
the di scr BEATt IPe SLAIMED, WS ot her; displaying in a graphical user interface
a common 10 wi ndow for the conmpound file; and displaying within the common
wi ndow a di screte Wi.ndov freetleadhfdrsorebgifnid end.dildel apthgdreiatkdi m 5,
further conpri si ng 15 stori n%?gach of the .discrete files segaratel y in the
conpound FPFEFMAEIRE MbthodF BPPEFal nP8 STt di et A impri TR S58Br i ng a | i nk
to eagh of the di scrig fid asaéh bheacemeund t2Q 1 it&l adeq TAS ABEPQ; gf
Claim5, further conprising displaying the common window in a single data
interfacea @sbryredsd filHee di screte windows in a nultiple data interface 25
(MDI).

storing a compound file linking the discrete files
to each other;

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

window for each discrete file.

2. The method of Claim 1, further comprising
15 storing each of the discrete files separately in the

compound file.

3. The method of Claim 1, further comprising
storing a link to each of the discrete files in the compound

20 file.

4. The method of Claim 1, further comprising
displaying the common window in a single data interface
(SDI) and the discrete windows in a multiple data interface

25 (MDI) .

DALO1:610922.1



9. A nmethod for displaying discrete windows in a graphical user interface,
conprising: generating a view button for a first windowin 30 r ESpénde (263
the first wi ndow becom ng at |east substantially hidden from dijspl by,
overlay of a second w ndow, displaying the view button; and dis Igyﬁ%b g-‘h‘%
first wwndow in response to activation %f the view button. DALO :610922.1
VQi/ins C 012 b~i 3 3 JAN 2004 - 44 5163 The nethod of Caim9, further
conprising displaying the view button outside of the second wi ndow. 11.

The nethod of Claim9, further conprising displaying the view button

out’si de of the secorgd W r}g%tﬁé@ngognm§gggégé Epﬁ %%%#g%dow. 12. The

met hod of Claim9, further conprising nerating t button for
the first Misp@dewuten daasponisevs ocdhe heest ini adbwsheems ngtediplesreley hi dden
fromdisplay by overlay of the second wi ndow. 13. The net hod of C aim9,
t he secon®owitddow COMPRIGHIY 5i ng an active window. 14. The nmethod of daim

9, further conprisi rating.th } at.ton f t i Fndaw in
respon%e to the fi ;%O%%o%%}gc%%i %gggg%?gFgI ;E/th?rg earhlceefd; odrﬁ%(?i \él}p]l ay 20
by maxi m zaf izomiGfcrdre second wi ndow. 15. A nethod for supporting efficient
navi gation between a plurality of windows in a_display, c,ongpri Si nfg1
generating a vi ew blRYUTDra 2RAPEENENE1oF Adpk1ng the discrete files

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

window for each discrete file.

6. The method of Claim 5, further comprising
15 storing each of the discrete files separately in the

compound file.

7. The method of Claim 5, further comprising
storing a link to each of the discrete files in the compound

20 file.

8. The method of Claim 5, further comprising
displaying the common window in a single data interface
(SDI) and the discrete windows in a multiple data interface

25 (MDI) .

9. A method for displaying discrete windows in a
graphical user interface, comprising:

generating a view button for a first window in

30 response to the first window becoming at least substantially

hidden from display by overlay of a second window;

displaying the view button; and

displaying the first window in response to
activation of the view button.

DALO01:610922.1



25 wi ndows hi dden from di spl ay under an active wi ndow, and in response to
activation of a view button, displaying the correspondi ng wi ndow as the-
active wi ndow. 16. The nethod of C aim 15, further conprising 30 20443
di spl ayi ng. the wiew buttons as clickable tabs along an edge of thePBt4 R *

wi ndow. PcT/L4S 00/ 2 6 1 3 JAN 2004 - 44 5 10. The nethod of (C,aim9,
further conprising displaying the view button outside of the setdn 2004

wi ndow. 11. The nmethod of Caim9, further conprising displaying the view
button outside of the second wi ndow al “an edge of the second wi ndow.

12. The method of A aim9, further conprising 10 generating the view

button for the first windowin response to the first w ndow becom ng

conpl etely hidden fr di a % a . 1 hey se j.nd o
met hod of Claim?9, t]}?{en se%(%ldxnﬁ%%v ec.SL%S >cbol(r)rc{plr“:i si%n'g E%Qggﬁﬁe%vwﬁmﬁ&gﬁﬂ:%:
The net hodiieipl@vdimy T hd uwriderbeonpni suhgidgendr ahiengadmnd/ iveimdoiw t on f or
the first wwndow in response to the first w ndow becom ng conpletely

hi dden from display 20 by maxi m zation of the second wi ndow. 15. A nethod

for supporting efficient Ayl galdipdy ket weery Ay plur ald iy yady MRS di%h
di spl ay, conprising: generating a view button for 'each of one or nore
wi ndows hiddagr dyriony ditdyel ayiemdebushoact ouesidrdoof artte i rse@mpbnsa rdpw

ZgH zgt :M_on of ga avrll eé’é/igbeu% nﬁhedlsgglo?i i an%%%.correspondl ng wi ndow as the

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

by overlay of the second window.

13. The method of Claim 9, the second window

15 comprising an active window.

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

20 by maximization of the second window.

15. A method for supporting efficient navigation

between a plurality of windows in a display, comprising:
generating a view button for each of one or more

25 windows hidden from display under an active window; and
in response to activation of a view Dbutton,

displaying'the corresponding window as the active window.

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

of the active window.




16. The nethod of C aim 15, further conprisin 30 displaying the i 20643
buttons as clickable tabs al ong an edgtrarp of tge acti vepvm' %dogv. DALgﬂ?WS colzr e
1610922.1 1 3 JAN 2004 - 45 5 10 17. A display w ndow of a graghjcgin UBgk
interface, conprising: a first wndow, a second w ndow at | east )
substantially hidden from display undegsthe first wi ndow, and a view

button positioned i ndependently of the second wi ndow, the view button
operable to display the second window in response to activation. 18. The

di spl ay wi ndow of Caim17, further conprising the view button displayed

as'g tabf aICIon_g a27ed@ﬁ fqmet heeftiiegt  adt | vdadimdow. f6rtBerTheoubypbang

wi ndow of Claim 17, the first active w ndqQw c ising a maxin zed wi ndow.
20. A syseémpiaingnidieny &t %%‘iﬂ’%yﬁ’%@s}g?a?ggg FnFSE’ﬁﬁ‘fii S

graphi cal user interface conprising: 20 neans for storing each of a

plurality of related datasets in a discrete file; neans for storing a
conpound file |inking.thehdi setéted f idfes Qlaiencld, ot fierthewansomprising

di splaying in_a graphical user interface 25 a co wi ndow for th
conpound gilﬁ@;laéfﬁdlgrreéh§ f%eYi sprayPhg W‘Eﬁ?‘%‘et h%@gg-‘rﬁ?bn svﬁcr?dléiw gl%dow

discrete yl%@l%\’vafnoredfg%crb@itﬁ'?é eé@cé)ﬁaewindow.

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

by overlay of the second window.

13. The method of Claim 9, the second window

15 comprising an active window.

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

20 by maximization of the second window.

15. A method for supporting efficient navigation

between a plurality of windows in é display, comprising:
generating a view button for each of one or more

25 windows hidden from display under an active window; and
in response to activation of a view Dbutton,

displaying-the corresponding window as the active window.
16. The method of Claim 15, further comprising

30 displaying the view buttons as clickable tabs along an edge

of the active window.

DALO1:610922.1



DA LA 1:610922. | Pc7/ uS~ v ; obt' .1 3 JAN2uu') - 46 5 21. A si?s'f/emav!?%%-
for rmanagi'ng and displaying disparate data views to a user in a business
intelligence portal conprising: neans for storing each of a pluprality, of
related data views in a discrete file; means for storing a conﬁ&uﬂé“f LU
linking the discrete files to each othep; -neans for displaying in a
graphi cal user interface 10 a common w ndow for the conpound file; and
means for displaying within the cormon wi ndow a discrete wi ndow for each
di screte file. 22. A method for nmanagi ng and-di splaying related 15
information in a graphical udéspilayerf atedogonpei si miy: grepirgadachuskra
plurality of related datasets in a discrete file; 20 storing a conpound
file IinkiiR§erhécsi sCOBF¥9INE to each other; storing each of the

discrete files separatglpgd Ryghasenpound file; displaying in a graphical
user interface a coomon w ndow for the conpound file; displaying within
the o®moON wi ndow & diesorred ewinddewatord egsch sibsatrastteidl }y: haddenpsfrom

di spl ayi ng .t he common window. in a single dag interface (SDI) and the
di screte %ilﬁ@ iur?cg?l?nﬁr}ﬁ \Sﬁ]er%rat‘élnﬁg%‘f'ér face (MDI).

a view button positioned independently of the
second window, the view button operable to display the
second window in response to activation.

10

18. The display window of Claim 17, further

comprising the view button displayed as a tab along an edge

of the first active window.

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

active window comprising a maximized window.

20. A system for managing and displaying related
information in a graphical user interface comprising:
20 means for storing each of a plurality of related
datasets in a discrete file;
means for storing a compound file 1linking the
discrete files to each other;
means for displaying in a graphical user interface
25 a common window for the compound file; and
means for displaying within the common window a

discrete window for each discrete file.

DALO1:610922.1




DA LA 1:610922.1 ~(-[)USoo~20&4 1 3 JAN 2004 - 47 23. A systen1fopthﬁagﬁw5ﬁ%
managi ng and displaying related information in a graphical user iq& r&Q?e,
conprising: software operable to: store each of a plurality of T Iétgdﬂw*
datasets in a 5 discrete file; store a conpound file linking the discrete
files to each other; display in a grapQ%cql user interface a common

wi ndow for the conpound file; and 10 display wthin the common w ndow a
discrete window for each discrete file. 24. A system for nmanaging and

di splaying disparate data views to a user in a business intelligence 15

portal, conprising:2§qft@@resﬁggﬂ§ple £0r StRiga&888 Of 3a4p! uralkiplyydh
related data views in a discrete file; store aagon%oung file IiﬁEigg Fhe
di screte flikparage tdatackiemsertodiasphagri i gr dpHicwsuséntedldgeace a
common wi ndow for the conpound file; and display within the comon w ndow
a di scr et BOWAYoRO™PS S84l discrete file. 25 25. A systemfor managing and

di splaying rel ated iy MBSLORtIOY ihdPr aaBhCAf Ugeplurtarifiac eof Camgliatsidng:
data views in a discrete file;
means for storing a compound file 1linking the
digcrete files to each other;
means for displaying in a graphical user interface
10 a common window for the compound file; and
means for displaying within the common window a

discrete window for each discrete file.

22. A method for managing and -displaying related
15 information in a graphical user interface, comprising:
storing each of a plurality of related datasets in
a.discrete file;
storing a compound file linking the discrete files
to each other;
20 , storing each of the discrete files separately in a
compound file;
displaying in a graphical user interface a common
window for the compound file; displaying within the
common window a discrete window for each discrete file; and
25 displaying the common window in a single data
interface (SDI) and the discrete windows in a multiple data

interface (MDI).

DALO1:610922.1



a discrete file operable to store each of a plurality of related Pset 2
30 a-conpound file operable to link the discrete files to eac ﬁ%‘“oﬂgbbq
a graphical user interface operable to display a cormmon w ndo 3fdA BEM
conpound file and operable to display within the-comon w ndow a di screte

wi ndow for each discrete file. DALO I 610922.1 PG lu 00~ 20bel 1 3 JAN c
jut - 48 26. A systemfor nanaging ané dlsplaylng di sparate data views

to a user in a bu3|ness i ntell t 5 d
operabl e to store edch of? agyﬁkgenﬁﬁqugén$%F39e& ég%h% an%I%%%p%e g
file operg glf%rtnpaé &E {hey %f&ﬁﬁi@alfhéésﬁ? t ar82¢h cat hebmpand iaicgyr aphi cal

user interface operable to display a 10 conmon wi ndow for the conpound

file and operabl e t safittyaagy operabmet he:common wi ndow a di screte w ndow

for each discrete file. DAL X :
store eac oglggggu%ality of related datasets in a

5 discrete file; -
store a compound file linking the discrete files
to each other;
display in a graphical user interface a common
window for the compound file; and
10 display within the common window a discrete window

for each discrete file.

24. A system for managing and displaying
disparate data views to a user in a business intelligence
15 portal, comprising:
software operable to:
store each of a plurality of related data views in
a discrete file;
store a compound file linking the discrete files
20 to each other;
display in a graphical user interface a common
window for the compound file; and
display within the common window a discrete window

for each discrete file.

25
25. A system for managing and displaying related
information in a graphical user interface, comprising:
 a discrete file operable to store each of a plurality
of related datasets;
30 a compound file operable to link the discrete files to

each other; and
a graphical user interface operable to display a common
window for the compound file and operable to display within

the common window a discrete window for each discrete file.

DALO01:610922.1
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26. A system for managing and displaying
disparate data views to a user in a business intelligence
portal, comprising:

a discrete file operable to store each of a
plurality of related data views;

a compound file operable to link the discrete
files to each other; and

a graphical user interface operable to display a
common window for the compound file and operable to display
within the common window a discrete window for each discrete

file.

DALO1:610922.1



