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(57) ABSTRACT 

A method and program product for automatically generating 
reports matching user interests represented in a dynamically 
adjusted user interest analytic model (UIAM). A Multidimen 
sional Expressions (MDX) query is generated based on a user 
visit to a business intelligence application. Based on initial 
user visit(s), a cube-based UIAM is constructed by including 
a representation of a ?rst set of user interest(s) in a ?rst set of 
UIAM item(s). The cube-based UIAM is transformed into a 
data Warehouse-based UIAM. Based on subsequent user visit 
(s), UIAM items are updated to represent a second set of user 
interest(s) and UIAM item scores are adjusted to specify hoW 
frequently and recently user interests are indicated by the user 
visits. An update of data in the data Warehouse is detected. 
Reports representative of user interest(s) represented by the 
updated UIAM items having the top k scores are generated. 
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AUTOMATICALLY GENERATING REPORTS 
MATCHING USER INTERESTS 

REPRESENTED IN A DYNAMICALLY 
ADJUSTED USER INTEREST ANALYTIC 

MODEL 

TECHNICAL FIELD 

[0001] The present invention relates to a data processing 
method and system for automatically generating and deliver 
ing reports that match user interests, and more particularly to 
a technique for generating and delivering reports matching 
user interests retrieved from queries that are changed for each 
user visit to a business intelligence application. 

BACKGROUND 

[0002] Although Business Intelligence (BI) applications 
are helping an increasing number of people to make deci 
sions, running the BI applications to do business analysis 
often results in performance problems. Too much time and 
system resources are spent on the large amount of data in a 
data Warehouse prepared for running a report. Further, 
because there are too many reports and data, an excessive 
amount of time and system resources are spent on analyZing 
and ?nding out information that has value. In knoWn report 
delivery systems, users may log onto a portal and run reports 
and then analyZe data in the reports, or a timer may be speci 
?ed to run a speci?c report template at a scheduled time. 
Static pre-fetch technology such as MaterialiZed Query Table 
is used for acceleration in a BI system, Which is based on the 
assumption of data popularity and the pre-fetched data is 
alWays ?xed summary data for speci?c metrics. Static pre 
fetch technology is built along With the data Warehouse 
schema and is not changed frequently, thereby leading to 
out-dated reports that do not match updated user interests 
(e. g., user interests that may change over period of time due to 
a user role change or market trend and other external factors). 
The aforementioned techniques are causing performance 
issues if there are many users logged onto the portal and 
running reports at the same time. Running reports at a speci?c 
scheduled time may also be sloW because of the tendency to 
schedule reports to run at night. Thus, there exists a need to 
overcome at least one of the preceding de?ciencies and limi 
tations of the related art. 

BRIEF SUMMARY 

[0003] First embodiments of the present invention provide 
a computer-implemented method of automatically generating 
reports matching user interests represented in a dynamically 
adjusted user interest analytic model. The method comprises: 
[0004] a computer system constructing a ?rst user interest 
analytic model (cube-based UIAM) by including in a ?rst set 
of one or more UIAM items a representation of a ?rst set of 

one or more interests (?rst set of user interest(s)) of a user, the 
constructing the cube-based UIAM being based on one or 
more initial visits (initial user visit(s)) of the user to a business 
intelligence (BI) application; 
[0005] the computer system storing the cube-based UIAM 
in a data structure that is an online analytical processing 
(OLAP) multidimensional cube; 
[0006] the computer system transforming the cube-based 
UIAM stored in the cube into a second UIAM (data Ware 
house-based UIAM) stored in a data Warehouse based on 
tables in the data Warehouse; 
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[0007] the computer system storing the data Warehouse 
based UIAM in the tables in the data Warehouse; 
[0008] the computer system detecting one or more subse 
quent visits (subsequent user visit(s)) of the user to the BI 
application; 
[0009] responsive to detecting the subsequent user visit(s), 
the computer system updating the cube-based UIAM and the 
data Warehouse-based UIAM With a representation of a sec 
ond set of one or more interests (second set of user interest(s)) 
of the user, Wherein the second set of user interest(s) is dif 
ferent from the ?rst set of user interest(s), Wherein updating 
the cube-based UIAM and the data Warehouse-based UIAM 
includes generating a second set of one or more UIAM items 
based on the subsequent user visit(s), and adjusting scores of 
multiple UIAM items that include the ?rst set of one or more 
UIAM items and the second set of one or more UIAM items; 

[0010] subsequent to updating the cube-based UIAM and 
the data Warehouse-based UIAM, the computer system 
detecting an update of data in the data Warehouse; and 
[0011] responsive to detecting the update of the data in the 
data Warehouse, based on top k scores of the adjusted scores 
of the multiple UIAM items, and further based on the updated 
cube-based UIAM and the updated data Warehouse-based 
UIAM, the computer system automatically generating one or 
more reports representative of user interest(s) in the ?rst and 
second sets of user interest(s) corresponding to the top k 
scores instead of user interest(s) only in the ?rst set of user 
interest(s), Wherein k is a positive integer. 
[0012] In one aspect of the ?rst embodiments described 
above, adjusting the scores of the multiple UIAM items 
includes adjusting a score of a UIAM item of the second set of 
one or more UIAM items, the score of the UIAM item indi 
cating a latest interest of the user. The step of adjusting the 
score includes: 

[0013] the computer system adding M to a score of the 
UIAM item of the second set of one or more UIAM items if 
the UIAM item is already included in the cube-based UIAM; 
[0014] the computer system adding the UIAM item of the 
second set of one or more UIAM items as a neW record in the 

cube-based UIAM and assigning a default score of N as the 
score of the UIAM item if the UIAM item does not already 
exist in the cube-based UIAM; and 
[0015] the computer system subtracting W from score(s) of 
one or more other UIAM item of the multiple UIAM items in 
the cube-based UIAM, Wherein the one or more other UIAM 
items are other than the UIAM item, Wherein subtracting W 
from the score(s) of the one or more other UIAM items 
includes subtracting W from a score of at least one UIAM 
item of the ?rst set of one or more UIAM items that is 
different from the UIAM item of the second set of one or more 
UIAM items. 

[0016] A result of adjusting the score of the UIAM item of 
the second set of the one or more UIAM items is the score of 
the UIAM item being included in the top k scores. The step of 
automatically generating the one or more reports is based in 
part on the score of the UIAM item of the second set of one or 
more UIAM items being included in the top k scores. 

[0017] In another aspect of the ?rst embodiments described 
above, the method further comprises: 
[0018] prior to constructing the cube-based UIAM, the 
computer system generating a ?rst set of one or more Multi 
dimensional Expressions (MDX) queries from the BI appli 
cation based on the initial user visit(s), Wherein constructing 
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the cube-based UIAM is further based on information 
included in the ?rst set of one or more MDX queries; and 

[0019] in response to detecting the subsequent user visit(s), 
generating a second set of one or more MDX queries, Wherein 
generating the second set of one or more UIAM items based 
on the sub sequent user visit(s) is further based on information 
included in the second set of one or more MDX queries. 

[0020] A program product and a process for supporting 
computing infrastructure Where the process provides at least 
one support service are also described and claimed herein, 
Where the program product and the process correspond to the 
above- summarized method. 
[0021] Second embodiments of the present invention pro 
vide a method of representing user interests in a cube-based 
user interest analytic model. The method comprises: 
[0022] a computer system representing the user interests of 
a user With a speci?cation of a sub-cube of a cube, an analysis 
of the sub -cube, user information, and user group information 
in the cube-based user interest analytic model (UIAM), 
[0023] Wherein the sub-cube describes a data set associated 
With behavior of the user of a business intelligence (Bl) appli 
cation, the behavior indicating the user interests, Wherein the 
speci?cation of the sub-cube includes an axis of the cube, 
levels and member sets of the axis, calculations on the axis, an 
identi?cation of the cube, and an analysis of properties for 
each pair of a metric in Which the user is interested and a 
dimension in Which the user is interested, Wherein the prop 
erties include a maximum value of the metric in Which the 
user is interested, a maximum deviation that indicates a sig 
ni?cant deviation from an average of the metric in Which the 
user is interested, a minimum value of the metric in Which the 
user is interested, a deviation that is signi?cant based on a 
comparison of metrics, and a speci?c data value set of the 
dimension, 
[0024] Wherein the analysis of the sub-cube includes a data 
level change of the axis in the sub-cube that indicates the user 
has drilled up or drilled doWn from an axis to vieW additional 
detail or conclusion data, 
[0025] Wherein the analysis of the sub-cube further 
includes a member set change of the axis in the sub-cube that 
indicates the user has used ?lters to ?lter out data in the cube, 
[0026] Wherein the analysis of the sub-cube further 
includes calculation changes of axes of the cube that indicate 
the user has changed a calculation of the cube, 
[0027] Wherein the user information includes a user iden 
ti?cation that identi?es the user based on a logon to the BI 
application by the user, and 
[0028] Wherein the user group information includes a user 
group identi?cation that identi?es a group that includes the 
user Who logged onto the BI application; 
[0029] the computer system receiving a Multidimensional 
Expressions (MDX) query from the BI application based on a 
visit (user visit) of a user to the BI application; 
[0030] the computer system extracting the speci?cation of 
the sub-cube, the analysis of the sub-cube, the user informa 
tion, and the user group information from the MDX query; 
and 

[0031] storing the speci?cation of the sub-cube, the analy 
sis of the sub-cube, the user information, and the user group 
information in the cube-based UIAM; and 
[0032] automatically generating one or more reports repre 
sentative of interests of the user, the interests based on the 
cube-based UIAM. 
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[0033] Third embodiments of the present invention provide 
a method of representing user interests in a data Warehouse 
based user interest analytic model. The method comprises: 

[0034] a computer system representing, in the data Ware 
house-based user interest analytic model (UIAM), the user 
interests With a fact table having fact table columns, a dimen 
sion table having dimension table columns, combinations of 
dimension table columns, combinations of fact table col 
umns, an analysis of properties forpairs of columns, scores of 
UIAM items included in the data Warehouse-based UIAM, 
and matching level values, Wherein each pair of columns 
includes a fact table column of the fact table columns and a 
dimension table column of the dimension table columns, the 
user interests being interests of a user of a business intelli 

gence (Bl) application, 
[0035] Wherein the fact table columns indicate the user 

interests, 
[0036] Wherein the dimension table columns indicate met 
rics associated With the user interests, 

[0037] Wherein the combinations of dimension table col 
umns indicate other metrics associated With the user interests, 

[0038] Wherein the combinations of fact table columns 
indicate a comparison among the metrics associated With the 
user interests, 

[0039] Wherein properties for each pair of columns 
includes a maximum value of data in Which the user is inter 
ested, a maximum deviation that indicates a signi?cant devia 
tion from an average of the data in Which the user is interested, 
a minimum value of the data in Which the user is interested, a 
deviation that is signi?cant based on a comparison betWeen 
tWo fact table columns of the fact table columns, and a spe 
ci?c data value set of the dimension table, 

[0040] Wherein each score of the scores is assigned to a 
corresponding UIAM item of the UIAM items and indicates 
a level of interest of the user, the interest of the user being 
represented by the corresponding UIAM item, and the level of 
interest being dynamically adjusted based on visits to the BI 
application by the user, and 
[0041] Wherein a matching level value of the matching level 
values for the metrics associated With the user interests indi 
cates Whether a user interest of the user interests of the user is 

common among other users included in a group that includes 

the user; and 

[0042] automatically generating one or more reports repre 
sentative of the user interests as represented in the data Ware 
house-based UIAM. 

[0043] Embodiments of the present invention provide a 
technique for generating reports that match user interests 
automatically in response to data being refreshed in a data 
Warehouse. The generation of the reports uses a user (or user 
group) interest analytic model that represents each user’s (or 
user group’s) interests and habits. The user and user group 
interest analytic models may be implemented in a data Ware 
house and in a cube. The user interest analytic model and the 
user group interest analytic models may dynamically adjust 
based on a frequency of users’ visits to a business intelligence 
application. The dynamic adjustment of the user interest ana 
lytic model and the user group interest analytic models alloWs 
for a representation of updated user interests that have 
changed over a period of time (e.g., due to a change in a user’s 
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role, a market trend, or other external factors) and provides 
up-to-date reports that match updated user interests. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0044] FIG. 1 is a block diagram of a system for automati 
cally generating reports matching user interests represented 
in a dynamically adjusted user interest analytic model, in 
accordance with embodiments of the present invention. 
[0045] FIG. 2 is a ?owchart of a process for automatically 
generating reports matching user interests represented in a 
dynamically adjusted user interest analytic model, where the 
process is implemented by the system of FIG. 1, in accor 
dance with embodiments of the present invention. 
[0046] FIG. 3 is a ?owchart of a process for creating and 
adjusting a user interest analytic model and a user group 
interest analytic model in the process ofFIG. 2, in accordance 
with embodiments of the present invention. 
[0047] FIG. 4 depicts a process for generating a user inter 
est analytic model from a Multidimensional Expressions 
query in the process of FIG. 2, in accordance with embodi 
ments of the present invention. 
[0048] FIG. 5 is an example of obtaining information from 
a Multidimensional Expressions query in the process of FIG. 
2, in accordance with embodiments of the present invention. 
[0049] FIG. 6 is an example of obtaining information from 
a Multidimensional Expressions query based on a sub-cube in 
the process of FIG. 2, in accordance with embodiments of the 
present invention. 
[0050] FIG. 7 is a ?owchart of a process of generating a data 
warehouse-based user interest analytic model, in accordance 
with embodiments of the present invention. 
[0051] FIG. 8 is a ?owchart of a process of generating 
reports in the process of FIG. 2, in accordance with embodi 
ments of the present invention. 
[0052] FIG. 9 is a block diagram of a computer system that 
is included in the system of FIG. 1 and that implements the 
process of FIG. 2, in accordance with embodiments of the 
present invention. 

DETAILED DESCRIPTION 

1. Overview 
[0053] Embodiments of the present invention provide a 
system and method to retrieve user interest information 
directly from Multidimensional Expressions (MDX) queries, 
where the user interest information may be changed for every 
user visit to a business intelligence (BI) application. The user 
interest information may be used to develop a User Interest 
Analytic Model (UIAM). A user may change her or his inter 
ests over time according to business needs. The changes in a 
user’s interests may be provided by MDX queries. Embodi 
ments of the present invention may also detect user group 
interest information (i.e., information about activities, inter 
ests, and habits of a group of users) using information 
retrieved from MDX queries. The user group interest infor 
mation may be used to develop a User Group Interest Analytic 
Model (UGIAM). 
[0054] Using the UIAM (or UGIAM), embodiments dis 
closed herein may generate reports matched with different 
user (or user group) interests immediately after data is 
refreshed (i.e., updated) in a data warehouse. Embodiments 
may also provide a report description. If a user is interested in 
one or more of the immediately generated reports, the user 
may open and view the report(s) and in response, one or more 
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MDX queries are generated. The system disclosed herein 
may perform analysis on the MDX query and adjust the 
UIAM and/ or UGIAM accordingly. If no user is interested in 
opening and viewing the immediately generated report(s), 
then the users ignore the immediately generated report(s) and 
run other reports they are interested in viewing. In response to 
running the other reports, another set of MDX queries is 
generated, the UIAM and/or UGIAM are adjusted accord 
ingly, and new reports are generated. 

2. System for Automatically Generating Reports Matching 
User Interests Represented in a UIAM 

[0055] FIG. 1 is a block diagram of a system for automati 
cally generating reports matching user interests represented 
in a dynamically adjusted user interest analytic model, in 
accordance with embodiments of the present invention. Sys 
tem 100 includes a computer system 101 that runs a software 
based BI application 102. System 100 also includes a multi 
dimensional cube data structure 104 speci?ed by online 
analytical processing (OLAP). Cube 104 includes a ?rst 
(cube-based) UIAM 106 and may include a ?rst (cube-based) 
UGIAM (not shown). UIAM 106 includes items (a.k.a. 
UIAM items) that represent user interests 108 (i.e., interests 
of a user who utiliZes BI application 102). The cube-based 
UGIAM includes items (a.k.a. UGIAM items) that represent 
interests (a.k.a. user group interests) of a group of users of BI 
application 102. 
[0056] Furthermore, system 100 includes a data warehouse 
110 which includes a second (data warehouse-based) UIAM 
112, which also includes UIAM items that represent user 
interests 108. Data warehouse 110 may also include a second 

(data warehouse-based) UGIAM (not shown) that includes 
UGIAM items that represent user group interests. 

[0057] In response to users’ visits to the BI application 102, 
the BI application 102 generates MDX queries that include 
information that is used to construct or update cube-based 
UIAM 106 to represent the user interests 108 that are indi 
cated by the users’ visits to the BI application. The informa 
tion in the MDX queries may also be used to construct or 
update the cube-based UGIAM (not shown) to represent user 
group interests that are indicated by the users’ visits to the BI 
application. As used herein, a user visit (a.k.a. user’s visit) to 
an application is de?ned as a user accessing and viewing data 
(e.g., a report) provided by the application. 
[0058] Data warehouse 110 receives information from 
cube 104 via a database computer language such as SQL. 
Cube-based UIAM 106 is transformed into data warehouse 
based UIAM 112 by, for example, SQL statements. The cube 
based UGIAM is transformed into the data warehouse-based 
UGIAM. The functionality of the components of system 100 
is further described below with respect to the processes 
depicted in FIG. 2 and FIG. 3. 

3 . Automatically Generating Reports Matching User Interests 
Represented in a UIAM 

[0059] FIG. 2 is a ?owchart of a process for automatically 
generating reports matching user interests represented in a 
dynamically adjusted user interest analytic model, where the 
process is implemented by the system of FIG. 1, in accor 
dance with embodiments of the present invention. The pro 
cess of automatically generating reports matching user inter 
ests that are represented in a dynamically updated UIAM 
begins at step 200. Prior to step 202, a user visits BI applica 
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tion 102 (see FIG. 1). In step 202, BI application 102 (see 
FIG. 1) generates a ?rst set of one or more MDX queries 
based on an initial set of one or more visits (a.k.a. initial user 
visit(s)) by the user to the BI application. BetWeen steps 202 
and 204, computer system 101 (see FIG. 1) extracts informa 
tion from the MDX queries generated in step 202. The 
extracted information may be used to derive interests of the 
user based on the initial user visit(s) to the BI application. 
[0060] In step 204, computer system 101 (see FIG. 1) con 
structs or updates UIAM 106 (see FIG. 1) by generating 
UIAM item(s) for the initial user visit(s), each initial user visit 
resulting in the generation of exactly one corresponding 
UIAM item. Also in step 204, the computer system 101 (see 
FIG. 1) inserts into UIAM 106 (see FIG. 1) the generated 
UIAM item(s) that represent the user’s interests based on the 
initial user visit(s) to BI application 102 (see FIG. 1) and the 
information extracted from the MDX queries generated in 
step 202. Furthermore, each generated UIAM item includes a 
score that indicates hoW frequently and hoW recently the user 
demonstrated the user interest represented by the UIAM item. 
The discussion presented beloW relative to FIG. 3 includes 
details of hoW the UIAM is updated in step 204. In step 206, 
computer system 101 (see FIG. 1) stores UIAM 106 (see FIG. 
1) in cube 104 (see FIG. 1). 
[0061] In the UIAM 106 (see FIG. 1), the folloWing items 
are included: 

[0062] Metrics of interest: the metric in Which the user is 
interested the most. For example, metrics of interest may 
include head count, hires count, etc. 

[0063] Dimensions of interest associated With each metric 
of interest: Dimensions in Which the user is most inter 
ested. For each metric of interest, there is a corresponding 
different dimension of interest. The dimensions of interest 
are a list of dimensions of interest for all metrics of interest. 

[0064] Dimensions used in each metric: the dimensions 
used together most often for a particular metric of interest. 

[0065] Metrics of interest comparison: identi?es the met 
rics of interest most likely to be used in the same report so 
that the user may compare the identi?ed metrics of interest. 

[0066] For each pair of [Metric, Dimension], Where Metric 
is a metric of interest and Dimension is a dimension of inter 
est, the UIAM includes a detail data analysis of data proper 
ties of the metric of interest. The detail data analysis includes: 
[0067] Maximum metric data: maximum value of data in 
Which the user is interested. For example, maximum metric 
data may include a maximum head count number among 
different departments. 

[0068] Maximum standard deviation: identi?es a signi? 
cant deviation from an average of the data in Which the user 
is interested. For example, a maximum standard deviation 
is the head count number Which is a signi?cant deviation 
from the average head count. 

[0069] Minimum metric data: a minimum value of the data 
in Which the user is interested. For example, minimum 
metric data may include a minimum head count number 
among different departments. 

[0070] Signi?cant deviation from metrics comparison: a 
deviation that is signi?cant based on a comparison betWeen 
metrics of interest. 

[0071] Speci?c dimension value set: a set of data values in 
a particular dimension. 

[0072] The computer system 101 (see FIG. 1) assigns or 
adjusts a score for each of the UIAM items listed above. Each 
score indicates a level of user interest in the UIAM item to 
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Which the score is assigned. The level of user interest may 
indicate hoW frequently and/ or hoW recently a user demon 
strates the user interest (e.g., by accessing a particular report 
of the BI application 102 (see FIG. 1)). The scores are 
adjusted based on data collected in response to user visits to 
the BI application 102 (see FIG. 1). For example, the scores 
are adjusted based on information extracted from MDX que 
ries that are generated in response to each user visit to the BI 
application. Each user visit to the BI application 102 (see FIG. 
1) generates only one UIAM item and this UIAM item may be 
already existing in the UIAM or it may be a neW UIAM item 
that does not already exist in the UIAM. 
[0073] The computer system 101 (see FIG. 1) assigns a 
matching level value to each of the UIAM items listed above. 
The matching level assigned to a UIAM item indicates 
Whether an interest of a user corresponding to the UIAM item 
is common among a group of users that includes the user. 

[0074] In step 208, computer system 101 (see FIG. 1) trans 
forms UIAM 106 (see FIG. 1) into UIAM 112 (see FIG. 1) 
based on data Warehouse tables. In step 210, computer system 
101 (see FIG. 1) stores UIAM 112 (see FIG. 1) in data Ware 
house 110 (see FIG. 1). 
[0075] After step 210 andbefore step 212, computer system 
101 (see FIG. 1) detects one or more subsequent visits by the 
user to the BI application 102 (see FIG. 1) (i.e., the user visits 
the BI application 102 (see FIG. 1) again one or more times) 
and in response to the subsequent user visit(s), a second set of 
one or more MDX queries is generated by the BI application. 
The subsequent user visit(s) are the basis for the generation of 
the second set of one or more MDX queries. The computer 
system 101 (see FIG. 1) extracts information from the second 
set of one or more MDX queries that indicates updated inter 
ests of the user. In step 212, computer system 101 (see FIG. 1) 
updates UIAM 106 (see FIG. 1) by generating one or more 
UIAM items that are based on the updated user interests 
indicated by the subsequent user visit(s) and the information 
extracted from the second set of one or more MDX queries. 
Furthermore, scores of the UIAM items in the UIAM 106 (see 
FIG. 1) are adjusted in step 212, Where each adjusted score 
indicates hoW frequently and hoW recently the user interest 
indicated by the corresponding UIAM item has been demon 
strated by the user visits, including the subsequent user visit 
(s). The discussion presented beloW relative to FIG. 3 
includes details of hoW the UIAM is updated in step 212. The 
computer system 101 (see FIG. 1) may transform the updated 
UIAM 106 (see FIG. 1) to anupdated UIAM 112 (see FIG. 1). 
The updated UIAM 112 (see FIG. 1) is also based on the 
updated user interests indicated by the subsequent user visit 
(S) 
[0076] In step 214, computer system 101 (see FIG. 1) 
detects an update of data in data Warehouse 110 (see FIG. 1). 
The update of data detected in step 214 is data from Which 
report(s) may be derived, Where the report(s) are representa 
tive of the aforementioned updated user interests. 

[0077] In step 216, in response to the update detected in 
step 214 and based on the top k scores of the UIAM items in 
the updated UIAM 106 (see FIG. 1), computer system 101 
(see FIG. 1) automatically generates report(s) representative 
of the user’s interests, including the updated user interests 
based on the updated UIAM 106 (see FIG. 1) and/or the 
updated UIAM 112 (see FIG. 1), rather than report(s) that are 
representative of only user interests represented in the UIAM 
106 (see FIG. 1) prior to the update in step 212. The value of 
k is a positive integer that is con?gurable (e.g., by an admin 
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istrator of the computer system) and de?ned prior to step 216. 
The process of FIG. 2 ends at step 218. 

4. Automatically Generating Reports Matching User Group 
Interests Represented in a UGIAM 

[0078] Although not shoWn in FIG. 2, steps analogous to 
the steps of the process depicted in FIG. 2 may automatically 
generate reports matching user group interests represented in 
a dynamically adjusted user group interest analytic model. 
The process of automatically generating reports matching 
user group interests represented in a UGIAM includes: (1) the 
computer system 101 (see FIG. 1) constructing and storing a 
UGIAM by including UIAM items associated With multiple 
users Who utiliZe the BI application 102 (see FIG. 1) and 
belong to the same user group that groups users according to 
shared characteristics (e.g., shared roles), Where the UIAM 
items are generated in step 204 (see FIG. 2); (2) computer 
system 101 (see FIG. 1) updating the UGIAM based on 
updates of the UIAM items (see step 212 in FIG. 2) associated 
With the multiple users belonging to the user group, Where the 
updates of the UIAM items Were based on the subsequent 
visits of the multiple users to the BI application; (3) computer 
system 101 (see FIG. 1) adjusting scores of the UIAM items 
based on the subsequent user visits; (4) the computer system 
101 (see FIG. 1) determining matching levels of the UIAM 
items, each matching level indicating Whether the user inter 
est represented by the corresponding UIAM item is common 
among interests of the multiple users belonging to the user 
group according to prede?ned criteria; (5) the computer sys 
tem 101 (see FIG. 1) automatically generating reports based 
on top K scores of the UIAM items in the updated UGIAM, 
Where K is a con?gurable positive integer, and Where K may 
be the same or different from the value of k described above 
relative to step 216 in FIG. 2; and (6) based on the matching 
levels, the computer system 101 (see FIG. 1) distributing the 
automatically generated reports to one or more users of the 
multiple users. 

5. Creating and Adjusting the UIAM 

[0079] FIG. 3 is a ?owchart of a process for creating and 
adjusting a user interest analytic model and a user group 
interest analytic model in the process of FIG. 2, in accordance 
With embodiments of the present invention. The process for 
creating and adjusting (i.e., updating) a UIAM begins at step 
300. In step 302, computer system 101 (see FIG. 1) generates 
UIAM items derived from information in MDX queries (i.e., 
the ?rst set of one or more MDX queries generated in step 202 
in FIG. 2 and the second set of one or more MDX queries 
generated betWeen steps 210 and 212 in FIG. 2). 
[0080] Step 304 begins a loop in the process of FIG. 3. In 
step 304, computer system 101 (see FIG. 1) merges into 
UIAM 106 (see FIG. 1) a ?rst UIAM item of the UIAM items 
generated in step 302 (if step 304 is occurring in the ?rst 
iteration of the aforementioned loop), or a next UIAM item of 
the UIAM items generated in step 302 (if step 304 is occur 
ring in a subsequent iteration of the aforementioned loop). 
Step 304 also includes computer system 101 (see FIG. 1) 
assigning and/or adjusting a score of the UIAM item being 
merged. The score of the UIAM item may also be stored in 
UIAM 106 (see FIG. 1). If the UIAM item being merged 
already exists in UIAM 106 (see FIG. 1), then step 304 
includes computer system 101 (see FIG. 1) adding the value 
M to the score of the UIAM item. If the UIAM item being 
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merged does not already exist in UIAM 106 (see FIG. 1), then 
step 304 includes computer system 101 (see FIG. 1) inserting 
into UIAM 106 (see FIG. 1) a neW record that includes a 
default score of the UIAM item, Where the default score has a 
value of N. Step 304 also includes the computer system 101 
(see FIG. 1) subtracting the value W from score(s) in existing 
records of UIAM 106 (see FIG. 1) Whose UIAM item(s) are 
different from the UIAM item being merged. In one embodi 
ment, the aforementioned scores are natural numbers. In one 

embodiment, the values of M, N and W used in step 304 are 
positive integers. In another embodiment, the values M, N 
and W are positive integers, Where N>M and M>W. The M, N 
and W values may be con?gurable (e.g., by a system admin 
istrator). 
[0081] It should be noted that the process of FIG. 3 assumes 
that system 100 (see FIG. 1) includes a (cube-based) UGIAM 
in cube 104 (see FIG. 1) and a UGIAM in data Warehouse 110 
(see FIG. 1). In step 306, computer system 101 (see FIG. 1) 
merges into the cube-based UGIAM the UIAM item and the 
score of the UIAM item determined in step 304. In step 308, 
computer system 101 (see FIG. 1) cleans up out-of-date items 
in the UIAM 106 (see FIG. 1) and the UGIAM. If the score of 
a UIAM item in UIAM 106 (see FIG. 1) becomes less than or 
equal to Zero after the aforementioned subtraction of the W 
value, then the user’s interest in the UIAM item is considered 
to be outdated and step 308 includes the computer system 101 
(see FIG. 1) deleting the UIAM item from the cube-based 
UIAM 106 (see FIG. 1) (or indicating that the UIAM item is 
deactivated). The computer system also deletes the UIAM 
item Whose score is less than or equal to Zero from the cube 
based UGIAM (or indicates that the UIAM item is deacti 
vated in the UGIAM). 
[0082] In step 310, computer system 101 (see FIG. 1) 
adjusts a matching level value of the UIAM item in the UIAM 
and a common level in the UGIAM. The matching level 
compared to a prede?ned threshold value indicates Whether 
the user’s interest indicated by the UIAM item is common 
among users Who belong to the same user group as the user 
Whose interest is indicated by the UIAM item. 

[0083] In inquiry step 312, if computer system 101 (see 
FIG. 1) determines that at least one UIAM item generated in 
step 302 remains to be merged in the loop starting at step 304, 
then the process of FIG. 3 loops back to step 304, Which 
processes the next UIAM item of the UIAM items generated 
in step 302. If computer system 101 (see FIG. 1) determines 
in step 312 that no UIAM items remain to be processed by the 
loop starting at step 304, then the process of FIG. 3 ends at 
step 314. 
6. Generating a UIAM from a MDX Query 

[0084] FIG. 4 depicts a process for generating a user inter 
est analytic model from a Multidimensional Expressions 
query in the process of FIG. 2, in accordance With embodi 
ments of the present invention. Process 400 includes cube 
based user interest and user group interest analytic models 
402 that include UIAM 106 and UGIAM 406. Models 402 
also include a sub-cube 408 that is speci?ed by user interest 
information retrieved from MDX queries 410. Models 402 
further include an analysis 412 that is performed on the sub 
cube 408 after the user interest information is retrieved from 
the MDX queries 410. The analysis 412 retrieves user interest 
information from an MDX analysis 414, Which is performed 
on the sub-cube speci?ed by the information retrieved from 
the MDX queries 410. Computer system 101 (see FIG. 1) 
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utilizes user interest information in sub-cube 408 and in the 
analysis on sub-cube 412 to generate UIAM 106 and to gen 
erate UGIAM 406. 
7. Obtaining Information from MDX Query 
[0085] The information extracted from the MDX queries 
generated in the process of FIG. 2 includes sub-cube, user, 
user group, metric and dimension related information. The 
sub-cube related information that describes a data set of user 
behavior that indicates user interests includes: 
[0086] Axis of the cube identi?ed in the MDX query 
[0087] Levels and member set of the axis, Where the level 
and member set is restricted in the MDX query 

[0088] Calculations performed on the axis 
[0089] Original cube (i.e., an identi?cation of the cube on 
Which the MDX query Was performed) 

[0090] Analysis of the aforementioned sub-cube related 
information includes: 
[0091] Data level change of the axis in the sub-cube indi 

cates the user has drilled up or drilled doWn from an axis to 
see more detail or conclusion data 

[0092] Member set change of the axis in the sub-cube indi 
cates the user has used ?lters to ?lter out data in the cube 

[0093] Calculation changes for each axis indicates the user 
has changed the calculation of the cube 

[0094] Other same level sub-cube analysis 
[0095] The aforementioned user and user group informa 
tion includes: 
[0096] User identi?er (ID) for the MDX query and analysis 

(e.g., user logon ID to log onto BI application 102 in FIG. 
1) 

[0097] User group ID for the MDX query and analysis (e.g., 
user group of the user Who logged onto the BI application 
102 in FIG. 1) 

[0098] The computer system 101 (see FIG. 1) may also 
determine the frequency of data in the cube visited by users by 
using the aforementioned information extracted from the 
MDX queries generated in the process of FIG. 2. 
8. Retrieving Information from MDX Query and Analysis 
[0099] FIG. 5 is an example of retrieving information from 
a Multidimensional Expressions query in the process of FIG. 
2, in accordance With embodiments of the present invention. 
Example 500 includes an example of a MDX query 502 
generated in the process ofFIG. 2 (e.g., in step 202 in FIG. 2), 
and items 504, 506, 508, 510, 512 and 514 in cube 104 (see 
FIG. 1) that are used to construct cube-based UIAM 106 (see 
FIG. 1). QueryID 504 identi?es the MDX query 502. Dimen 
sion [m] 506 indicates the level of the axis of cube 104 (see 
FIG. 1) that is to be included in the sub-cube resulting from 
the MDX query 502. DimOperation [m] 508 (and other cube 
operations not shoWn, such as Sum( ) Ave( ) Operation 
Expression, etc.) indicate the operation performed on the 
axis. CubeName 510 identi?es the cube that includes the 
resulting sub-cube. MembersOfDimension [m] 512 indicates 
the member collection on all the axes of the cube. PresentWay 
[n] 514 indicates hoW (e.g., by ordering and/or grouping) to 
present the data in the resulting sub-cube. For example, item 
514 indicates an ordering by a particular dimension, a group 
ing by a particular dimension, topcount, topcount on a par 
ticular measure dimension, etc. 
[0100] FIG. 6 is an example of retrieving information from 
a Multidimensional Expressions query based on a sub-cube in 
the process of FIG. 2, in accordance With embodiments of the 
present invention. Example 600 includes an example of a 
MDX query 602 generated in the process of FIG. 2 (e.g., in 
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step 202 in FIG. 2), and items 604, 606, 608, 610 and 612 that 
are used to perform an analysis on a sub-cube retrieved from 
cube 104 (see FIG. 1) (i.e., as a result ofan MDX query such 
as MDX query 502 in FIG. 5), and the result of the analysis on 
the sub-cube is used to construct cube-based UIAM 106 (see 
FIG. 1). AnalysisID 604 identi?es the aforementioned analy 
sis performed on the sub-cube. QueryID 606 identi?es the 
sub-cube retrieved from cube 104 (see FIG. 1). Ana 
lyZeMethod[m] 608 identi?es the axis level on Which the 
analysis is performed (e.g., on an upper level or a detail level 
of the axis dimension). DimMembersAnalyZeOn[m] 610 
identi?es members of the axis on Which the analysis is per 
formed. DimMembersAfterAnalysis[m] 612 indicates a neW 
member collection on all the axes of the cube. 

9. Data Warehouse-Based UIAM 

[0101] In one embodiment, the cube 104 (see FIG. 1) may 
not be necessary, but the data Warehouse 110 (see FIG. 1) is 
mandatory for a BI solution. For example, in Relational 
Online Analytical Processing (ROLAP) solutions, the cube is 
merely a meta-data description and the MDX query is trans 
ferred to SQL using an OLAP model. After the UIAM is 
constructed, it may be transferred to a model description in 
the data Warehouse 110 (see FIG. 1) using an OLAP model. 
[0102] In the data Warehouse-based UIAM 112 (see FIG. 
1), a description of a data set representing user behavior is 
provided by the folloWing data collection from star-schema 
tables of the data Warehouse: 
[01 03] Dimension table 
[0104] Fact table and calculation of items in the fact table 
[0105] Member collection at each level the dimension table 
[0106] Levels of each dimension in the dimension table 
[0107] The folloWing analyses are performed on the results 
of the above-listed data collection from star-schema tables of 
the data Warehouse: 
[0108] Member changes for each level of the dimension 

table 
[0109] Level changes for each dimension 
[0110] Calculation changes in each item of the fact table 
[0111] Another star-schema linked to during analysis 
[0112] The UIAM 112 (see FIG. 1) based on tables of data 
Warehouse 110 (see FIG. 1) includes the folloWing UIAM 
items: 
[0113] Fact table column indicating metrics of interest 
[0114] Dimension table columns indicating each metric of 

interest 
[0115] Dimension table columns indicating combinations 

of metrics of interest 
[0116] Fact table columns indicating a comparison of com 

binations of metrics of interest 
[0117] Detail data analysis of metrics of interest of fact 

table data properties for each interested [Fact table column, 
Dimension table column] pair: 
[0118] a. Maximum data: maximum value of data in 
Which the user is interested. For example, maximum 
metric data may include a maximum head count number 
among different departments. 

[0119] b. Maximum standard deviation: identi?es a sig 
ni?cant deviation from an average of the data in Which 
the user is interested. For example, a maximum standard 
deviation is the head count number Which is a signi?cant 
deviation from the average head count. 

[0120] c. Minimum data: a minimum value of the data in 
Which the user is interested. For example, minimum 
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metric data may include a minimum head count number 
among different departments. 

[0121] d. Signi?cant deviation from comparison 
betWeen fact table columns: a deviation that is signi? 
cant based on a comparison betWeen fact table columns 
that identify metrics of interest. 

[0122] e. Speci?c dimension table data value set: a set of 
data values in a particular dimension of the dimension 
table. 

[0123] The computer system 101 (see FIG. 1) assigns a 
score to each of the UIAM items listed above. Each score 
indicates a level of user interest in the UIAM item to Which 
the score is assigned. The scores are adjusted based on data 
collected in response to user visits to the BI application 102 
(see FIG. 1). 
[0124] The computer system 101 (see FIG. 1) assigns a 
matching level value to each of the UIAM items listed above. 
The matching level assigned to a UIAM item indicates 
Whether an interest of a user corresponding to the UIAM item 
is common among a group of users that includes the user. 

[0125] All of the above-listed items except for the matching 
level are also included in a data Warehouse-based UGIAM 
included in the data Warehouse 110 (see FIG. 1). 
[0126] FIG. 7 is a ?owchart of a process of generating a data 
Warehouse-based user interest analytic model, in accordance 
With embodiments of the present invention. A computer sys 
tem transforms cube-based UIAM 106 to data Warehouse 
based UIAM 112 via an OLAP model 702. 

10. Generating Immediate Reports 

[0127] In response to data being refreshed in the data Ware 
house 110 (see FIG. 1), computer system 101 (see FIG. 1) 
immediately and automatically generates and displays links 
to reports that match With users’ interests (see FIG. 8). The 
computer system also generates the data to populate the 
reports Whose links are displayed. If the user has an interest in 
vieWing the reports, he or she Will open the links to vieW the 
reports. Because the reports already have data populated in 
them, the reports are opened and displayed quickly. Mean 
While, BI application 102 (see FIG. 1) generates another 
MDX query and sends the MDX query back to the cube 104 
(see FIG. 1). The generated MDX query is used to update the 
UIAM to indicate the user’s interest in vieWing the reports. If 
the user ignores the displayed links to the reports, and instead 
vieWs other reports or data from the reports server, then a neW 
MDX query is generated and is used to adjust the cube-based 
UIAM and the data Warehouse-based UIAM accordingly 
(i.e., to indicate the user’s lack of interest in vieWing the 
reports Whose links Were automatically generated and dis 
played, and to indicate the user’s interest in vieWing the other 
reports or data from the reports server). 
[0128] FIG. 8 depicts a process of generating reports in the 
process of FIG. 2, in accordance With embodiments of the 
present invention. Data Warehouse 110 includes refreshed 
data 802, an immediate report generator (IRG) 804, and user 
interest and user group interest analysis 806. In response to 
data being refreshed to become refreshed data 802, the IRG 
804 is started and generates immediate reports based on 
analysis 806. Via OLAP model 808 and the sub-cube 408 
included in cube 104, immediate reports 810 generated by 
IRG 804 are delivered to a user of BI application 102 (see 
FIG. 1). 
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[0129] The logic of the IRG 804 includes the folloWing 
steps: 
[0130] 1. In response to data in data Warehouse 110 (see 

FIG. 1) being refreshed to become refreshed data 802, the 
IRG 804 is started. 

[0131] 2. Based on the highest scores, IRG 804 selects the 
metrics of interest that most interest the user and the dimen 
sion that most interests the user, and relates the selected 
dimension to the selected metrics of interest. 

[0132] 3. The IRG 804 selects metrics of interest that are 
used together frequently by users in the same dimension (if 
such metrics of interest exist). 

[0133] 4. The IRG 804 calculates a report and checks the 
detail information of the data of the metrics of interest that 
users are most likely to visit 

[0134] 5. The IRG 804 generates the sub-cube and creates 
reports automatically matching the user interests. 

[0135] Steps analogous to steps 1-5 listed above are per 
formed for UGIAM reports generation. 

11. Computer System 

[0136] FIG. 9 is a block diagram of a computer system that 
is included in the system of FIG. 1 and that implements the 
process of FIG. 2, in accordance With embodiments of the 
present invention. Computer system 101 generally comprises 
a central processing unit (CPU) 902, a memory 904, an input/ 
output (I/O) interface 906, and a bus 908. Further, computer 
system 101 is coupled to I/O devices 910 and a computer data 
storage unit 912. CPU 902 performs computation and control 
functions of computer system 101. CPU 902 may comprise a 
single processing unit, or be distributed across one or more 
processing units in one or more locations (e.g., on a client and 

server). 
[0137] Memory 904 may comprise any knoWn computer 
readable storage medium, Which is described beloW. In one 
embodiment, cache memory elements of memory 904 pro 
vide temporary storage of at least some program code (e.g., 
program code 102, 914 and 916) in order to reduce the num 
ber of times code must be retrieved from bulk storage While 
instructions of the program code are carried out. Moreover, 
similar to CPU 902, memory 904 may reside at a single 
physical location, comprising one or more types of data stor 
age, or be distributed across a plurality of physical systems in 
various forms. Further, memory 904 can include data distrib 
uted across, for example, a local area netWork (LAN) or a 
Wide area netWork (WAN). 
[0138] I/O interface 906 comprises any system for 
exchanging information to or from an external source. I/O 
devices 910 comprise any knoWn type of external device, 
including a display device (e.g., monitor), keyboard, mouse, 
printer, speakers, handheld device, facsimile, etc. Bus 908 
provides a communication link betWeen each of the compo 
nents in computer system 101, and may comprise any type of 
transmission link, including electrical, optical, Wireless, etc. 
[0139] I/O interface 906 also alloWs computer system 101 
to store and retrieve information (e. g., data or program 
instructions such as program code 102, 914 and 916) from an 
auxiliary storage device such as computer data storage unit 
912 or another computer data storage unit (not shoWn). Com 
puter data storage unit 912 may comprise any knoWn com 
puter readable storage medium, Which is described beloW. For 
example, computer data storage unit 912 may be a non-vola 
tile data storage device, such as a magnetic disk drive (i.e., 
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hard disk drive) or an optical disc drive (e.g., a CD-ROM 
drive which receives a CD-ROM disk). 

[0140] Memory 904 may store computer program code 
102, 914 and 916 that provides the logic for representing user 
interests in a dynamically adjusted cube-based and/or data 
warehouse-based UIAM, representing user group interests in 
a dynamically adjusted cube-based and/or data warehouse 
based UGIAM, and automatically generating reports match 
ing user interests represented in a dynamically adjusted 
UIAM and/or matching user group interests represented in a 
dynamically adjusted UGIAM. 
[0141] Carrying out the instructions inuser interest analytic 
model generator & updater 914 may perform steps 204 and 
212 (see FIG. 2), the merging of UIAM items into existing 
UIAM and UGIAM in steps 304 and 306 (see FIG. 3), the 
cleaning up outdated items in UIAM and UGIAM in step 306 
(see FIG. 3), the process depicted in FIG. 4 and the process 
depicted in FIG. 7. Running report delivery module 916 may 
deliver the immediate reports 810 (see FIG. 8) to user(s) of BI 
application 102. Further, memory 904 may include other 
systems not shown in FIG. 9, such as an operating system 
(e.g., Linux) that runs on CPU 902 and provides control of 
various components within and/or connected to computer 
system 101. 
[0142] Storage unit 912 and/ or one or more other computer 
data storage units (not shown) that are coupled to computer 
system 101 may store the cube 104 (see FIG. 1) and/or the 
data warehouse 110 (see FIG. 1). 
[0143] As will be appreciated by one skilled in the art, the 
present invention may be embodied as a system, method or 
computer program product. Accordingly, an aspect of an 
embodiment of the present invention may take the form of an 
entirely hardware aspect, an entirely software aspect (includ 
ing ?rmware, resident software, micro-code, etc.) or an aspect 
combining software and hardware aspects that may all gen 
erally be referred to herein as a “module”. Furthermore, an 
embodiment of the present invention may take the form of a 
computer program product embodied in one or more com 
puter readable medium(s) (e.g., memory 904 and/or com 
puter data storage unit 912) having computer readable pro 
gram code (e.g., program code 102, 914 and 916) embodied 
or stored thereon. 

[0144] Any combination of one or more computer readable 
medium(s) (e. g., memory 904 and computer data storage unit 
912) may be utiliZed. The computer readable medium may be 
a computer readable signal medium or a computer readable 
storage medium. In one embodiment the computer readable 
storage medium is a computer readable storage device or 
computer readable storage apparatus. A computer readable 
storage medium may be, for example, but not limited to, an 
electronic, magnetic, optical, electromagnetic, infrared or 
semiconductor system, apparatus, device or any suitable 
combination of the foregoing. A non-exhaustive list of more 
speci?c examples of the computer-readable storage medium 
includes: an electrical connection having one or more wires, 
a portable computer diskette, a hard disk, a random access 
memory (RAM), a read-only memory (ROM), an erasable 
programmable read-only memory (EPROM or Flash 
memory), an optical ?ber, a portable compact disc read-only 
memory (CD-ROM), an optical storage device, a magnetic 
storage device, or any suitable combination of the foregoing. 
In the context of this document, a computer readable storage 
medium may be any tangible medium that can contain or store 
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a program (e.g., program 102, 914 and 916) for use by or in 
connection with a system, apparatus, or device for carrying 
out instructions. 

[0145] A computer readable signal medium may include a 
propagated data signal with computer readable program code 
embodied therein, for example, in baseband or as part of a 
carrier wave. Such a propagated signal may take any of a 
variety of forms, including, but not limited to, electromag 
netic, optical, or any suitable combination thereof. A com 
puter readable signal medium may be any computer readable 
medium that is not a computer readable storage medium and 
that can communicate, propagate, or transport a program for 
use by or in connection with a system, apparatus, or device for 
carrying out instructions. 
[0146] Program code (e.g., program code 102, 914 and 
916) embodied on a computer readable medium may be trans 
mitted using any appropriate medium, including but not lim 
ited to wireless, wireline, optical ?ber cable, RF, etc., or any 
suitable combination of the foregoing. 
[0147] Computer program code (e.g., program code 102, 
914 and 916) for carrying out operations for aspects of the 
present invention may be written in any combination of one or 
more programming languages, including an object oriented 
programming language such as Java®, Smalltalk, C++ or the 
like and conventional procedural programming languages, 
such as the “C” programming language or similar program 
ming languages. Instructions of the program code may be 
carried out entirely on a user’s computer, partly on the user’s 
computer, as a stand-alone software package, partly on the 
user’s computer and partly on a remote computer or entirely 
on the remote computer or server, where the aforementioned 
user’s computer, remote computer and server may be, for 
example, computer system 101 or another computer system 
(not shown) having components analogous to the components 
of computer system 101 included in FIG. 9. In the latter 
scenario, the remote computer may be connected to the user’s 
computer through any type of network (not shown), including 
a LAN or a WAN, or the connection may be made to an 
external computer (e. g., through the Internet using an Internet 
Service Provider). 
[0148] Aspects of the present invention are described 
herein with reference to ?owchart illustrations (e.g., FIG. 2 
and FIG. 3) and/or block diagrams of methods, apparatus 
(systems) (e.g., FIG. 1, FIG. 4, FIG. 7, FIG. 8 and FIG. 9), and 
computer program products according to embodiments of the 
invention. It will be understood that each block of the ?ow 
chart illustrations and/or block diagrams, and combinations 
of blocks in the ?owchart illustrations and/or block diagrams, 
can be implemented by computer program instructions (e. g., 
program code 102, 914 and 916). These computer program 
instructions may be provided to a processor (e.g., CPU 902) 
of a general purpose computer, special purpose computer, or 
other programmable data processing apparatus to produce a 
machine, such that the instructions, which are carried out via 
the processor of the computer or other programmable data 
processing apparatus, create means for implementing the 
functions/ acts speci?ed in the ?owchart and/ or block diagram 
block or blocks. 

[0149] These computer program instructions may also be 
stored in a computer readable medium (e.g., memory 904 or 
computer data storage unit 912) that can direct a computer 
(e.g., computer system 101), other programmable data pro 
cessing apparatus, or other devices to function in a particular 
manner, such that the instructions (e.g., program 102, 914 and 
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916) stored in the computer readable medium produce an 
article of manufacture including instructions which imple 
ment the function/ act speci?ed in the ?owchart and/or block 
diagram block or blocks. 

[0150] The computer program instructions may also be 
loaded onto a computer (e.g., computer system 101), other 
programmable data processing apparatus, or other devices to 
cause a series of operational steps to be performed on the 
computer, other programmable apparatus, or other devices to 
produce a computer implemented process such that the 
instructions (e.g., program 102, 914 and 916) which are car 
ried out on the computer, other programmable apparatus, or 
other devices provide processes for implementing the func 
tions/acts speci?ed in the ?owchart and/or block diagram 
block or blocks. 

[0151] Any of the components of an embodiment of the 
present invention can be deployed, managed, serviced, etc. by 
a service provider that offers to deploy or integrate computing 
infrastructure with respect to the processes of representing 
user interests in a dynamically adjusted cube-based and/or 
data warehouse-based UIAM, representing user group inter 
ests in a dynamically adjusted cube-based and/or data ware 
house-based UGIAM, and automatically generating reports 
matching user interests represented in a dynamically adjusted 
UIAM and/or matching user group interests represented in a 
dynamically adjusted UGIAM. Thus, an embodiment of the 
present invention discloses a process for supporting computer 
infrastructure, wherein the process comprises providing at 
least one support service for at least one of integrating, host 
ing, maintaining and deploying computer-readable code 
(e.g., program code 102, 914 and 916) in a computer system 
(e. g., computer system 101) comprising a processor, wherein 
the processor carries out instructions contained in the code 
causing the computer system to perform a method of repre 
senting user interests in a dynamically adjusted cube-based 
and/ or data warehouse-based UIAM, representing user group 
interests in a dynamically adjusted cube-based and/or data 
warehouse-based UGIAM, and automatically generating 
reports matching user interests represented in a dynamically 
adjusted UIAM and/or matching user group interests repre 
sented in a dynamically adjusted UGIAM. 
[0152] In another embodiment, the invention provides a 
method that performs the process steps of the invention on a 
subscription, advertising and/or fee basis. That is, a service 
provider, such as a Solution Integrator, can offer to create, 
maintain, support, etc. a process of representing user interests 
in a dynamically adjusted cube-based and/or data warehouse 
based UIAM, representing user group interests in a dynami 
cally adjusted cube-based and/or data warehouse-based 
UGIAM, and automatically generating reports matching user 
interests represented in a dynamically adjusted UIAM and/or 
matching user group interests represented in a dynamically 
adjusted UGIAM. In this case, the service provider can cre 
ate, maintain, support, etc. a computer infrastructure that 
performs the process steps of the invention for one or more 
customers. In return, the service provider can receive pay 
ment from the customer(s) under a subscription and/or fee 
agreement, and/or the service provider can receive payment 
from the sale of advertising content to one or more third 
parties. 
[0153] The ?owcharts in FIG. 2 and FIG. 3 and the block 
diagrams in FIG. 1, FIG. 4, FIG. 7, FIG. 8 and FIG. 9 illustrate 
the architecture, functionality, and operation of possible 
implementations of systems, methods, and computer pro 
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gram products according to various embodiments of the 
present invention. In this regard, each block in the ?owchart 
or block diagrams may represent a module, segment, or por 
tion of code (e.g., program code 102, 914 and 916), which 
comprises one or more executable instructions for imple 
menting the speci?ed logical function(s). It should also be 
noted that, in some alternative implementations, the functions 
noted in the block may occur out of the order noted in the 
?gures. For example, two blocks shown in succession may, in 
fact, be performed substantially concurrently, or the blocks 
may sometimes be performed in reverse order, depending 
upon the functionality involved. It will also be noted that each 
block of the block diagrams and/or ?owchart illustrations, 
and combinations of blocks in the block diagrams and/or 
?owchart illustrations, can be implemented by special pur 
pose hardware-based systems that perform the speci?ed func 
tions or acts, or combinations of special purpose hardware 
and computer instructions. 
[0154] While embodiments of the present invention have 
been described herein for purposes of illustration, many 
modi?cations and changes will become apparent to those 
skilled in the art. Accordingly, the appended claims are 
intended to encompass all such modi?cations and changes as 
fall within the true spirit and scope of this invention. 

What is claimed is: 
1. A computer-implemented method of automatically gen 

erating reports matching user interests represented in a 
dynamically adjusted user interest analytic model, said 
method comprising: 

a computer system constructing a ?rst user interest analytic 
model (cube-based UIAM) by including in a ?rst set of 
one or more UIAM items a representation of a ?rst set of 

one or more interests (?rst set of user interest(s)) of a 
user, said constructing said cube-based UIAM being 
based on one or more initial visits (initial user visit(s)) of 
said user to a business intelligence (BI) application; 

said computer system storing said cube-based UIAM in a 
data structure that is an online analytical processing 
(OLAP) multidimensional cube; 

said computer system transforming said cube-based UIAM 
stored in said cube into a second UIAM (data ware 
house-based UIAM) stored in a data warehouse based 
on tables in said data warehouse; 

said computer system storing said data warehouse-based 
UIAM in said tables in said data warehouse; 

said computer system detecting one or more subsequent 
visits (subsequent user visit(s)) of said user to said BI 
application; 

responsive to said detecting said subsequent user visit(s), 
said computer system updating said cube-based UIAM 
and said data warehouse-based UIAM with a represen 
tation of a second set of one or more interests (second set 
of user interest(s)) of said user, wherein said second set 
of user interest(s) is different from said ?rst set of user 
interest(s), wherein said updating said cube-based 
UIAM and said data warehouse-based UIAM includes 
generating a second set of one or more UIAM items 

based on said subsequent user visit(s), and adjusting 
scores of multiple UIAM items that include said ?rst set 
of one or more UIAM items and said second set of one or 

more UIAM items; 



US 2012/0169713 A1 

subsequent to said updating said cube-based UIAM and 
said data Warehouse-based UIAM, said computer sys 
tem detecting an update of data in said data Warehouse; 
and 

responsive to said detecting said update of said data in said 
data Warehouse, based on top k scores of said adjusted 
scores of said multiple UIAM items, and further based 
on said updated cube-based UIAM and said updated 
data Warehouse-based UIAM, said computer system 
automatically generating one or more reports represen 
tative of user interest(s) in said ?rst and second sets of 
user interest(s) corresponding to said top k scores 
instead of user interest(s) only in said ?rst set of user 
interest(s), Wherein k is a positive integer. 

2. The method of claim 1, Wherein said adjusting said 
scores of said multiple UIAM items includes adjusting a 
score of a UIAM item of said second set of one or more UIAM 

items, said score of said UIAM item indicating a latest inter 
est of said user, Wherein said adjusting said score includes: 

said computer system adding M to a score of said UIAM 
item of said second set of one or more UIAM items if 
said UIAM item is already included in said cube-based 
UIAM; 

said computer system adding said UIAM item of said sec 
ond set of one or more UIAM items as a neW record in 

said cube-based UIAM and assigning a default score of 
N as said score of said UIAM item if said UIAM item 
does not already exist in said cube-based UIAM; and 

said computer system subtracting W from score(s) of one 
or more other UIAM item of said multiple UIAM items 
in said cube-based UIAM, Wherein said one or more 
other UIAM items are other than said UIAM item, 
Wherein said subtracting W from said score(s) of said 
one or more other UIAM items includes subtracting W 
from a score of at least one UIAM item of said ?rst set of 
one or more UIAM items that is different from said 
UIAM item of said second set of one or more UIAM 

items, 
Wherein a result of said adjusting said score of said UIAM 

item of said second set of said one or more UIAM items 
is said score of said UIAM item being included in said 
top k scores, and Wherein said automatically generating 
said one or more reports is based in part on said score of 
said UIAM item of said second set of one or more UIAM 
items being included in said top k scores. 

3. The method of claim 2, further comprising: 
determining a score of another UIAM item of said one or 
more other UIAM items is a predetermined value indi 
cating an outdated UIAM item that represents an out 
dated interest of said user; and 

in response to said determining said score of said another 
UIAM item of said one or more other UIAM items is 
said predetermined value indicating said outdated 
UIAM item, said computer system deleting said another 
UIAM item of said one or more other UIAM items from 
said cube-based UIAM. 

4. The method of claim 2, Wherein said M, N and W are 
positive integers, Wherein N>M, and Wherein M>W. 

5. The method of claim 1, further comprising: 
prior to said constructing said cube-based UIAM, said 

computer system generating a ?rst set of one or more 
Multidimensional Expressions (MDX) queries from 
said Bl application based on said initial user visit(s), 
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Wherein said constructing said cube-based UIAM is fur 
therbased on information included in said ?rst set of one 
or more MDX queries; and 

in response to said detecting said subsequent user visit(s), 
generating a second set of one or more MDX queries, 
Wherein said generating said second set of one or more 
UIAM items based on said subsequent user visit(s) is 
further based on information included in said second set 
of one or more MDX queries. 

6. The method of claim 1, further comprising: 
subsequent to said automatically generating one or more 

reports representative of said user interest(s) in said ?rst 
and second sets of user interest(s) corresponding to said 
top k scores instead of user interest(s) only in said ?rst 
set of user interest(s), said computer system receiving a 
selection by said user of a report of said one or more 
reports, said report associated With a UIAM item of said 
multiple UIAM items included in said updated cube 
based UIAM; 

based on said receiving said selection of said report, said 
computer system generating a MDX query based on said 
selection of said report; and 

responsive to said generating said MDX query, said com 
puter system updating said cube-based UIAM again by 
adding M to said score of said UIAM item of said mul 
tiple UIAM items and subtracting W from one or more 
scores of one or more UIAM items of said multiple 
UIAM items that are other than said UIAM item. 

7. The method of claim 1, further comprising: 
subsequent to said automatically generating one or more 

reports representative of said user interest(s) in said ?rst 
and second sets of user interest(s) corresponding to said 
top k scores instead of user interest(s) only in said ?rst 
set of user interest(s), said computer system receiving a 
selection by said user of another report not included in 
said one or more reports; 

based on said receiving said selection of said another 
report, said computer system generating a MDX query 
based on said selection of said another report; and 

responsive to said generating said another MDX query, 
said computer system updating said cube-based UIAM 
by adding M to a score of a UIAM item representing an 
interest of said user in said report if said UIAM item is 
already in said cube-based UIAM or assigning a default 
score of N to said UIAM item if said UIAM item is not 
already in said cube-based UIAM, and by subtracting W 
from score(s) of one or more UIAM items of said mul 
tiple UIAM items that are different from said UIAM 
item. 

8. The method of claim 1, further comprising: 
said computer system constructing and storing a user group 

interest analytic model (UGIAM) by including UIAM 
items associated With multiple users Who utiliZe said Bl 
application and belong to a user group, said UIAM items 
based on initial visits of said multiple users to said Bl 
application, Wherein said multiple users includes said 
user, and Wherein said UIAM items include said ?rst set 
of one or more UIAM items; 

said computer system updating said UGIAM based on 
updates of said UIAM items associated With said mul 
tiple users belonging to said user group, said updates of 
said UIAM items based on subsequent visits of said 
multiple users to said Bl application, Wherein said 
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updating said UGIAM includes adjusting scores of said 
UIAM items associated With said multiple users belong 
ing to said user group; and 

said computer system automatically generating reports 
based on top K scores of said adjusted scores of said 
UIAM items associated With said multiple users belong 
ing to said user group, Wherein K is a positive integer. 

9. The method of claim 8, further comprising: 
said computer system determining matching levels of said 
UIAM items, each matching level indicating Whether an 
interest represented by a corresponding UIAM item of 
said UIAM items is common among interests of said 
multiple users belonging to said user group according to 
prede?ned criteria; and 

said computer system distributing said generated reports to 
one or more users of said multiple users, said distribut 
ing based on said matching levels. 

10. A computer program product, comprising a computer 
readable storage medium having a computer readable pro 
gram code stored therein, said computer readable program 
code containing instructions that are carried out by a proces 
sor of a computer system to implement a method of automati 
cally generating reports matching user interests represented 
in a dynamically adjusted user interest analytic model, said 
method comprising: 

constructing a ?rst user interest analytic model (cube 
based UIAM) by including in a ?rst set of one or more 
UIAM items a representation of a ?rst set of one or more 

interests (?rst set of user interest(s)) of a user, said con 
structing said cube-based UIAM being based on one or 
more initial visits (initial user visit(s)) of said user to a 
business intelligence (Bl) application; 

storing said cube-based UIAM in a data structure that is an 
online analytical processing (OLAP) multidimensional 
cube; 

transforming said cube-based UIAM stored in said cube 
into a second UIAM (data Warehouse-based UIAM) 
stored in a data Warehouse based on tables in said data 

Warehouse; 
storing said data Warehouse-based UIAM in said tables in 

said data Warehouse; 
detecting one or more subsequent visits (subsequent user 

visit(s)) of said user to said Bl application; 
responsive to said detecting said subsequent user visit(s), 

updating said cube-based UIAM and said data Ware 
house-based UIAM With a representation of a second set 
of one or more interests (second set of user interest(s)) of 
said user, Wherein said second set of user interest(s) is 
different from said ?rst set of user interest(s), Wherein 
said updating said cube-based UIAM and said data 
Warehouse-based UIAM includes generating a second 
set of one or more UIAM items based on said subsequent 
user visit(s), and adjusting scores of multiple UIAM 
items that include said ?rst set of one or more UIAM 
items and said second set of one or more UIAM items; 

subsequent to said updating said cube-based UIAM and 
said data Warehouse-based UIAM, detecting an update 
of data in said data Warehouse; and 

responsive to said detecting said update of said data in said 
data Warehouse, based on top k scores of said adjusted 
scores of said multiple UIAM items, and further based 
on said updated cube-based UIAM and said updated 
data Warehouse-based UIAM, automatically generating 
one or more reports representative of user interest(s) in 
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said ?rst and second sets of user interest(s) correspond 
ing to said top k scores instead of user interest(s) only in 
said ?rst set of user interest(s), Wherein k is a positive 
integer. 

11. The program product of claim 10, Wherein said adjust 
ing said scores of said multiple UIAM items includes adjust 
ing a score of a UIAM item of said second set of one or more 

UIAM items, said score of said UIAM item indicating a latest 
interest of said user, Wherein said adjusting said score 
includes: 

adding M to a score of said UIAM item of said second set 
of one or more UIAM items if saidUlAM item is already 
included in said cube-based UIAM; 

adding said UIAM item of said second set of one or more 
UIAM items as a neW record in said cube-based UIAM 
and assigning a default score of N as said score of said 
UIAM item if said UIAM item does not already exist in 
said cube-based UIAM; and 

subtracting W from score(s) of one or more other UIAM 
item of said multiple UIAM items in said cube-based 
UIAM, Wherein said one or more other UIAM items are 
other than said UIAM item, Wherein said subtracting W 
from said score(s) of said one or more other UIAM items 
includes subtracting W from a score of at least one 
UIAM item of said ?rst set of one or more UIAM items 
that is different from said UIAM item of said second set 
of one or more UIAM items, 

Wherein a result of said adjusting said score of said UIAM 
item of said second set of said one or more UIAM items 
is said score of said UIAM item being included in said 
top k scores, and Wherein said automatically generating 
said one or more reports is based in part on said score of 
said UIAM item of said second set of one or more UIAM 
items being included in said top k scores. 

12. The program product of claim 11, Wherein said method 
further comprises: 

determining a score of another UIAM item of said one or 
more other UIAM items is a predetermined value indi 
cating an outdated UIAM item that represents an out 
dated interest of said user; and 

in response to said determining said score of said another 
UIAM item of said one or more other UIAM items is 
said predetermined value indicating said outdated 
UIAM item, deleting said another UIAM item of said 
one or more other UIAM items from said cube-based 
UIAM. 

13. The program product of claim 11, Wherein said M, N 
and W are positive integers, Wherein N>M, and Wherein 
M>W. 

14. The program product of claim 10, Wherein said method 
further comprises: 

prior to said constructing said cube-based UIAM, generat 
ing a ?rst set of one or more Multidimensional Expres 
sions (MDX) queries from said Bl application based on 
said initial user visit(s), Wherein said constructing said 
cube-based UIAM is further based on information 
included in said ?rst set of one or more MDX queries; 
and 

in response to said detecting said subsequent user visit(s), 
generating a second set of one or more MDX queries, 
Wherein said generating said second set of one or more 
UIAM items based on said subsequent user visit(s) is 
further based on information included in said second set 
of one or more MDX queries. 
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