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(57) ABSTRACT 

Systems and methods are provided for navigation user 
interface mechanisms. According to one embodiment, a user 
interface mechanism enables period query generation. A 
period selection dialog con?gured to receive information 
indicative of multiple date groups to be compared is pre 
sented. The period selection dialog displays a graphical 
depiction of a calendar vieW from Which the date groups 
may be selected. lnforrnation identifying one or more days 
representing a period associated With each date group is then 
received With reference to the graphical depiction. Each 
period is capable of being either asymmetrical or symmetri 
cal With respect to the other periods to be compared. Finally, 
a query is generated to create a comparison among the date 
groups based upon the information identifying the period 
associated With each date group. 
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USER INTERFACE FOR A DECISION SUPPORT 
SYSTEM 

[0001] This application is a divisional of US. application 
Ser. No. 10/359,109, ?led Feb. 4, 2003, Which claims the 
bene?t of US. Provisional Application No. 60/354,259, ?led 
Feb. 4, 2002, both of Which are hereby incorporated by 
reference in their entirety for all purposes 

COPYRIGHT NOTICE 

[0002] Contained herein is material that is subject to 
copyright protection. The copyright oWner has no objection 
to the facsimile reproduction of the patent disclosure by any 
person as it appears in the Patent and Trademark O?ice 
patent ?les or records, but otherWise reserves all rights to the 
copyright Whatsoever. Copyright© 2002-2003, VeriPoint, 
LLC. 

BACKGROUND 

[0003] 
[0004] Embodiments of the present invention relate gen 
erally to database applications and associated analytical 
processing of business data. More particularly, embodiments 
of the present invention relate to user interface enhance 
ments and functionality for navigating up and doWn through 
successive layers of detail (on-demand drilling) via pop-up 
menus, for example, and for support of unique comparison 
operators of layers of detail including, elaborate period 
queries (e.g., asymmetric period selection) via a single 
dialog. 
[0005] 2. Description of the Related Art 

1. Field 

[0006] While vast improvements have been made in rela 
tional database management systems (RDBMS) in terms of 
supporting dimensional data analysis, they still suffer from 
performance and scalability issues. Today’s On-Line Ana 
lytical Processing (OLAP) applications have many limita 
tions in terms of storage e?iciency, performance, and usabil 
ity. Notably, navigating across and Within business data 
categories, subsets, groups, departments, organization-Wide, 
etc. typically requires extensive end-user training and 
requires leaving one vieW and creating another. Conse 
quently, existing non-intuitive navigation mechanisms can 
leave users disoriented and confused Wondering Where they 
are Within a given hierarchy. Additionally, built-in assump 
tions regarding underlying data usage and their associated 
brittle architectures unduly constrain user interaction and 
manipulation of the data and thereby reduce ?exibility in 
terms of presenting desired vieWs and/or data comparison 
operations. 
[0007] In general, it Would be desirable to provide users 
With more ?exibility and simplicity in terms of vieW gen 
eration and data manipulations. 

SUMMARY 

[0008] Apparatus and methods are described for providing 
more intuitive and ?exible user interface mechanisms in the 
context of a decision support system front end. According to 
one embodiment, a user interface mechanism enables period 
query generation. A period selection dialog con?gured to 
receive information indicative of multiple date groups to be 
compared is presented. The period selection dialog displays 
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a graphical depiction of a calendar vieW from Which the date 
groups may be selected. Information identifying one or more 
days representing a period associated With each date group 
is then received With reference to the graphical depiction. 
Each period is capable of being either asymmetrical or 
symmetrical With respect to the other periods to be com 
pared. Finally, a query is generated to create a comparison 
among the date groups based upon the information identi 
fying the period associated With each date group. 

[0009] Other features of embodiments of the present 
invention Will be apparent from the accompanying draWings 
and from the detailed description that folloWs. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0010] Embodiments of the present invention are illus 
trated by Way of example, and not by Way of limitation, in 
the ?gures of the accompanying draWings and in Which like 
reference numerals refer to similar elements and in Which: 

[0011] FIGS. 1A and 1B conceptually illustrate a simple 
dimensionally structured database and corresponding hier 
archies. 

[0012] FIG. 2 is a block diagram representing an exem 
plary enterprise architecture in Which an embodiment of the 
present invention may be implemented. 

[0013] FIG. 3 is an example of a computer system upon 
Which one embodiment of the present invention may be 
implemented. 
[0014] FIGS. 4A and 4B are exemplary screen shots 
depicting a user interface mechanism for enabling “What 
Caused This?” functionality in the context of a vieW into 
unstructured, pre-aggregated data forms according to one 
embodiment of the present invention. 

[0015] FIG. 5 is an exemplary screen shot depicting a user 
interface mechanism for enabling “What Is This Part Of?” 
functionality according to one embodiment of the present 
invention. 

[0016] FIGS. 6A-6D are exemplary screen shots depicting 
a user interface mechanism for enabling novel period query 
generation according to one embodiment of the present 
invention. 

DETAILED DESCRIPTION 

[0017] Apparatus and methods are described for providing 
more intuitive and ?exible user interface mechanisms in the 
context of a decision support system front end. Broadly 
stated, embodiments of the present invention seek to support 
more elaborate and ?exible comparison operations and 
provide users With more intuitive mechanisms for navigating 
successive layers of detail. According to one embodiment, 
novel user interface mechanisms are provided that seek to 
facilitate e?icient navigation up and doWn through succes 
sive layers of detail on demand While providing access to 
information regarding context so as to alloW the user to 
understand hoW particular cells of interest ?t Within the 
larger picture. 
[0018] In the folloWing description, for the purposes of 
explanation, numerous speci?c details are set forth in order 
to provide a thorough understanding of the present inven 
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tion. It Will be apparent, however, to one skilled in the art 
that embodiments of the present invention may be practiced 
Without some of these speci?c details. In other instances, 
Well-knoWn structures and devices are shoWn in block 
diagram form. 

[0019] Embodiments of the present invention may include 
various steps, Which Will be described beloW. The steps may 
be performed by hardWare components or may be embodied 
in machine-executable instructions, Which may be used to 
cause a general-purpose or special-purpose processor pro 
grammed With the instructions to perform the steps. Alter 
natively, the steps may be performed by a combination of 
hardWare and softWare. 

[0020] Embodiments of the present invention may be 
provided as a computer program product that may include a 
machine-readable medium having stored thereon instruc 
tions that may be used to program a computer (or other 
electronic devices) to perform a process according to the 
present invention. The machine-readable medium may 
include, but is not limited to, ?oppy diskettes, optical disks, 
CD-ROMs, and magneto-optical disks, ROMs, RAMs, 
EPROMs, EEPROMs, magnetic or optical cards, ?ash 
memory, or other type of media/machine-readable medium 
suitable for storing electronic instructions. Moreover, the 
present invention may also be doWnloaded as a computer 
program product, Wherein the program may be transferred 
from a remote computer to a requesting computer by Way of 
data signals embodied in a carrier Wave or other propagation 
medium via a communication link (e.g., a modem or net 

Work connection). 

[0021] While, for convenience, embodiments of the 
present invention are described With reference to a particular 
type of decision support system front end Where unstruc 
tured pre-aggregated data forms are employed, the present 
invention is equally applicable to various other Business 
Intelligence and Analytical applications in Which fast, ?ex 
ible data summariZation, analysis, and navigation is desir 
able, such as multidimensional data analysis systems, rela 
tional database systems, and the like. 

[0022] FIGS. 1A and 1B conceptually illustrate a simple 
multidimensional database and corresponding hierarchies. 
In the current example, total sales of units of a variety of 
hardWare fasteners, e.g., nails, screWs, nuts and bolts are 
tracked by region, e.g., North, South and Central. As illus 
trated by the hierarchical relationship of FIG. 1B, the region 
total comprises the consolidated total of product sales in the 
North, South and Central regions and the product total is the 
aggregate of unit sales of nails, screWs, nuts and bolts. 

[0023] FIG. 2 is a block diagram representing an exem 
plary enterprise architecture in Which embodiment of the 
present invention may be implemented. Typically, the deci 
sion support system front end and user interface described 
herein Would reside in the data consumption block. HoW 
ever, it is contemplated in alternative embodiments, the 
decision support system front end described herein may be 
provided by an Application Service Provider (ASP) as part 
of a fully integrated outsourced data synthesis, analysis, 
consolidation, and presentation service that Would stream 
query results to an end-user’s broWser, for example. 

[0024] Note that in this exemplary enterprise architecture, 
in order to facilitate understanding, the various functional 
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units are generally depicted as if they Were each a single 
device or process. HoWever, each may actually comprise 
multiple physical and/or logical devices connected in a 
distributed architecture, and the various functions performed 
may actually be distributed among multiple devices and/or 
processes. Additionally, in alternative embodiments, the 
functions performed by the various processes may be con 
solidated and/or distributed differently than as shoWn. For 
example, any function can be implemented on any number 
of machines or on a single machine. Also, any process may 
be divided across multiple machines. 

[0025] An exemplary machine in the form of a computer 
system 300, representing an exemplary server or client 
system, in Which features of the present invention may be 
implemented Will noW be described With reference to FIG. 
3. Computer system 300 comprises a bus or other commu 
nication means 301 for communicating information, and a 
processing means such as processor 302 coupled With bus 
301 for processing information. Computer system 300 fur 
ther comprises a random access memory (RAM) or other 
dynamic storage device 304 (referred to as main memory), 
coupled to bus 301 for storing information and instructions 
to be executed by processor 302. Main memory 304 also 
may be used for storing temporary variables or other inter 
mediate information during execution of instructions by 
processor 302. Computer system 300 also comprises a read 
only memory (ROM) and/or other static storage device 306 
coupled to bus 301 for storing static information and instruc 
tions for processor 302. 

[0026] A data storage device 307 such as a magnetic disk 
or optical disc and its corresponding drive may also be 
coupled to computer system 300 for storing information and 
instructions. Computer system 300 can also be coupled via 
bus 301 to a display device 321, such as a cathode ray tube 
(CRT) or Liquid Crystal Display (LCD), for displaying 
information to a computer user. For example, a GUI may 
facilitate problem or process modeling or results of execut 
ing an automatically generated softWare program may be 
presented on the display device 321. 

[0027] Typically, an alphanumeric input device 322, 
including alphanumeric and other keys, is coupled to bus 
301 for communicating information and/ or command selec 
tions to processor 302. Another type of user input device is 
cursor control 323, such as a mouse, a trackball, or cursor 
direction keys for communicating direction information and 
command selections to processor 302 and for controlling 
cursor movement on display 321. 

[0028] One or more communication ports 325 may also be 
coupled to bus 301 for alloWing communication and 
exchange of information to/from With the computer system 
300 by Way of a Local Area NetWork (LAN), Wide Area 
NetWork (WAN), Metropolitan Area NetWork (MAN), the 
Internet, or the public sWitched telephone netWork (PSTN), 
for example. The communication ports 325 may include 
various combinations of Well-knoWn interfaces, such as one 
or more modems to provide dial up capability, one or more 
10/100 Ethernet ports, one or more Gigabit Ethernet ports 
(?ber and/or copper), or other Well-knoWn interfaces, such 
as Asynchronous Transfer Mode (ATM) ports and other 
interfaces commonly used in existing LAN, WAN, MAN 
netWork environments. In any event, in this manner, the 
computer system 300 may be coupled to a number of other 
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network devices, clients and/or servers via a conventional 
netWork infrastructure, such as a company’s Intranet and/or 
the Internet, for example. 

[0029] Embodiments of the present invention are related 
to the use of computer system 300 to execute a decision 
support system, such as a multidimensional data analysis 
system front end and/or a multidimensional engine, to 
perform calculations across groups of pre-aggregated data. 
As computer system 300 executes the decision support 
system front end, the processor 302 may access active data 
stored in a database of unstructured, pre-aggregated data 
forms on a server that includes data extracted and summa 

riZed from legacy systems, relational databases, transaction 
processing systems, and/or from end-users. Typically, the 
database is stored in Whole or in part on disk associated With 
the client or server, but according to one embodiment, 
RAM-based data structures or caching may be provided for 
greater performance. 

[0030] FIGS. 4A and 4B are exemplary screen shots 
depicting a user interface mechanism for enabling “What 
Caused This?” functionality according to one embodiment 
of the present invention. In this example, any given cell in 
the vieW supports supply of an immediate, directed sum 
mary of the situation that caused the cell’s value in response 
to a user input event, such as a function key, mouse click or 
double click, etc. In general, the “What Caused This?” 
feature alloWs complete or partial hierarchy of “child” vieWs 
to be displayed upon selection. Advantageously, in this 
manner, the end user may easily navigate to Whatever level 
of detail that is desired Without closing the current vieW and 
Waiting for another vieW to be created. For example, in a 
multidimensional database environment, the end user could 
more easily navigate to a given dimension of the multidi 
mensional data Without losing context. According to one 
embodiment, in addition to looking up and presenting the 
“children” of a particular vieW, the children may also be 
sorted for convenience to the end-user. In the example 
illustrated, the children of the particular vieW are ranked in 
increasing order according to their percentage contribution. 
HoWever, it is contemplated that in alternative embodi 
ments, the children may be ranked or sorted in decreasing 
order according to their percentage contribution, according 
to their value, or even alphabetically by the dimension name. 
Additionally, in one embodiment, subsequent navigation to 
loWer tiers in a given hierarchy automatically inherit the 
parent vieW’s settings With regard to one or more of sorting, 
querying, etc. Of course, When users are in a speci?c item in 
a hierarchy, they only see “child” items that relate to Where 
they are. This means that numbers alWays add upielimi 
nating potential for confusion. Finally, since none of these 
vieWs, the hierarchy, or the softWare de?nition are code 
based, the data is alWays dynamic. This means that adding 
a region, market, store (or any other tier) is transparent to 
both current and historical applications already in use 
throughout the enterprise. 

[0031] FIG. 5 is an exemplary screen shot depicting a user 
interface mechanism for enabling “What Is This Part Of?” 
functionality according to one embodiment of the present 
invention. In this example, any given cell in the vieW 
supports supply of an immediate, directed summary of the 
context in Which that cell ?ts into as part of the larger overall 
picture. Advantageously, in this manner, the user can keep 
from becoming lost When they navigate deeply into the 
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hierarchy. Additionally, it alloWs the user to discover the 
path that led them to the vieW that is currently being 
displayed. 
[0032] FIGS. 6A-6D are exemplary screen shots depicting 
a user interface mechanism for enabling novel period query 
generation according to one embodiment of the present 
invention. In FIG. 6A, three date groups have been estab 
lished for comparison, a Week of February 2001, a Week of 
March 2001, and a Week of April 2001 via a simple and 
intuitive period selection dialog that may represent the 
different date groups With different colors or highlighting, 
for example. In FIG. 6B, tWo date groups have been estab 
lished for comparison, the ?scal year of 2002 (February 
2001 to January 2002) and the ?scal year of 2001 (February 
2000 to January 2001). In FIG. 6C, in three mouse clicks a 
request has been expressed for a comparison of February to 
March to April across tWo years. In FIG. 6D, a comparison 
request has been made to compare Wednesdays in February 
and March to Thursdays and Fridays in the same tWo 
months. Advantageously, in this manner users are able to 
specify extremely elaborate period queries. Importantly, 
asymmetric periods may also be selected and even more 
complicated requests like “ten days before Mother’s Day for 
the last three years” are quick and easy in the context of the 
dialog depicted. 
[0033] In the foregoing speci?cation, the invention has 
been described With reference to speci?c embodiments 
thereof. It Will, hoWever, be evident that various modi?ca 
tions and changes may be made thereto Without departing 
from the broader spirit and scope of the invention. The 
speci?cation and draWings are, accordingly, to be regarded 
in an illustrative rather than a restrictive sense. 

What is claimed is: 
1. A method of specifying period queries comprising: 

presenting a period selection dialog con?gured to receive 
information indicative of a plurality of date groups to 
be compared, the period selection dialog displaying a 
graphical depiction of a calendar vieW from Which the 
plurality of date groups may be selected; 

receiving information identifying one or more days rep 
resenting a period associated With each date group of 
the plurality of date groups With reference to the 
graphical depiction, each period of the plurality of 
periods capable of being either asymmetrical or sym 
metrical With respect to one or more other periods of 
the plurality of periods; and 

generating a query to create a comparison among the 
plurality of date groups based upon the information 
identifying the period associated With each date group. 

2. The method of claim 1, Wherein said receiving infor 
mation identifying one or more days representing a period 
associated With each date group of the plurality of date 
groups With reference to the graphical depiction includes an 
end user interactively highlighting portions of the calendar 
vieW With a pointing device. 

3. The method of claim 2, Wherein the graphical depiction 
of the calendar vieW includes a plurality of months. 

4. The method of claim 3, Wherein the plurality of date 
groups comprise at least three date groups. 
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5. The method of claim 3, wherein the plurality of date 
groups comprise tWo asymmetrical date groups in terms of 
number of days being compared to each other. 

6. A system comprising: 

a period selection means for receiving information indica 
tive of a plurality of date groups to be compared, the 
period selection means displaying a graphical depiction 
of a calendar vieW from Which the plurality of date 
groups may be selected; 

a day selection means associated With the calendar vieW 
for receiving information identifying one or more days 
representing a period associated With each date group 
of the plurality of date groups, each period of the 
plurality of periods capable of being either asymmetri 
cal or symmetrical With respect to one or more other 
periods of the plurality of periods; and 
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a query generation means responsive to the period selec 
tion means or the day selection means for generating a 

query, Which creates a comparison among the plurality 
of date groups based upon the information identifying 
the period associated With each date group. 

7. The system of claim 6, Wherein the graphical depiction 
of the calendar vieW includes a graphical depiction of a 
plurality of months. 

8. The system of claim 6, Wherein the plurality of date 
groups comprise at least three date groups. 

9. The system of claim 6, Wherein the plurality of date 
groups comprise tWo asymmetrical date groups in terms of 
number of days being compared to each other. 


