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(57) ABSTRACT 

A data analysis Workbench enables a user to de?ne a data 
analysis process that includes an extract sub-process to 
obtain transactional data from a source system, a load 
sub-process for providing the extracted data to a data 
Warehouse or data mart, a data mining analysis sub-process 
to use the obtained transactional data, and a deployment 
sub-process to make the data mining results accessible by 
another computer program. Common settings used by each 
of the sub-processes are de?ned, as are specialized settings 
relevant to each of the sub-processes. The invention also 
enables a user to de?ne an order in Which the de?ned 
sub-processes are to be executed. The de?ned data analysis 
process then is able to be performed by one or more 
computer systems. 
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PERFORMING A DATA ANALYSIS PROCESS 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation-in-part of US. 
application Ser. No. 10/423,011, ?led Apr. 25, 2003, and 
titled “Automated Data Mining Runs,” Which is incorpo 
rated by reference in its entirety. 

TECHNICAL FIELD 

[0002] This description relates to loading and using data in 
a data Warehouse on a computer system. 

BACKGROUND 

[0003] Computer systems often are used to manage and 
process business data. To do so, a business enterprise may 
use various application programs running on one or more 

computer systems. Application programs may be used to 
process business transactions, such as taking and ful?lling 
customer orders, providing supply chain and inventory 
management, performing human resource management 
functions, and performing ?nancial management functions. 
Data used in business transactions may be referred to as 
transaction data, transactional data or operational data. 
Often, transaction processing systems provide real-time 
access to data, and such systems may be referred to as 
on-line transaction processing (OLTP) systems. 

[0004] Application programs also may be used for ana 
lyZing data, including analyZing data obtained through trans 
action processing systems. In many cases, the data needed 
for analysis may have been produced by various transaction 
processing systems and may be located in many different 
data management systems. A large volume of data may be 
available to a business enterprise for analysis. 

[0005] When data used for analysis is produced in a 
different computer system than the computer system used 
for analysis or When a large volume of data is used for 
analysis, the use of an analysis data repository separate from 
the transaction computer system may be helpful. An analysis 
data repository may store data obtained from transaction 
processing systems and used for analytical processing. The 
analysis data repository may be referred to as a data Ware 
house or a data mart. The term data mart typically is used 
When an analysis data repository stores data for a portion of 
a business enterprise or stores a subset of data stored in 
another, larger analysis data repository, Which typically is 
referred to as a data Warehouse. For eXample, a business 
enterprise may use a sales data mart for sales data and a 
?nancial data mart for ?nancial data. 

[0006] Analytical processing may be used to analyZe data 
stored in a data Warehouse or other type of analytical data 
repository. When an analytical processing tool accesses the 
data Warehouse on a real-time basis, the analytical process 
ing tool may be referred to as an on-line analytical process 
ing (OLAP) system. An OLAP system may support compleX 
analyses using a large volume of data. An OLAP system may 
produce an information model using a three-dimensional 
presentation, Which may be referred to as an information 
cube or a data cube. 

[0007] One type of analytical processing identi?es rela 
tionships in data stored in a data Warehouse or another type 
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of data repository. The process of identifying data relation 
ships by means of an automated computer process may be 
referred to as data mining. Sometimes a data mining mart 
may be used to store a subset of data eXtracted from a data 
Warehouse. Adata mining process may be performed on data 
in the data mining mart, rather than the data mining process 
being performed on data in the data Warehouse. The results 
of the data mining process then are stored in the data 
Warehouse. The use of a data mining mart that is separate 
from a data Warehouse may help decrease the impact on the 
data Warehouse of a data mining process that requires 
signi?cant system resources, such as processing capacity or 
input/output capacity. Also, data mining marts may be 
optimiZed for access by data mining analyses that provide 
faster and more ?exible access. 

[0008] One type of data relationship that may be identi?ed 
by a data mining process is an associative relationship in 
Which one data value is associated or otherWise occurs in 
conjunction With another data value or event. For eXample, 
an association betWeen tWo or more products that are 
purchased by a customer at the same time may be identi?ed 
by analyZing sales receipts or sales orders. This may be 
referred to as a sales basket analysis or a cross-selling 
analysis. The association of products purchases may be 
based on a pairing of tWo products, such as When a customer 
purchases product A, the customer also purchases product B. 
The analysis may also reveal relationships betWeen three 
products, such as When a customer purchases product A and 
product B, the customer also typically purchases product C. 
The results of a cross-selling analysis may be used to 
promote associated products, such as through a marketing 
campaign that promotes the associated products or by locat 
ing the associated products near one another in a retail store, 
such as by locating the products in the same aisle or shelf. 

[0009] Customers that are at risk of not reneWing a sales 
contract or not purchasing products in the future also may be 
identi?ed by data mining. Such an analysis may be referred 
to as a churn analysis in Which the likelihood of churn refers 
to the likelihood that a customer Will not purchase products 
or services in the future. A customer at risk of churning may 
be identi?ed based on having similar characteristics to 
customers that have already churned. The ability to identify 
a customer at risk of churning may be advantageous, par 
ticularly When steps may be taken to reduce the number of 
customers Who do churn. A churn analysis may also be 
referred to as a customer loyalty analysis. 

[0010] For eXample, in the telecommunications industry a 
customer may be able to sWitch from one telecommunica 
tion provider to another telecommunications provider rela 
tively easily. A telecommunications provider may be able to 
identify, using data mining techniques, particular customers 
that are likely to sWitch to a different telecommunications 
provider. The telecommunications provider may be able to 
provide an incentive to at-risk customers to decrease the 
number of customers Who sWitch. 

[0011] In general, using data for special data analysis, such 
as the application of data mining techniques, involves a ?Xed 
sequence of processes, in Which each process occurs only 
after the completion of a predecessor process. For eXample, 
in a data Warehouse that uses a separate data mining mart for 
the performance of a data mining process, three processes 
may need to be performed in order. First, data must be 
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loaded to a data Warehouse from a transaction data man 
agement system. Second, data from the data Warehouse must 
be copied to a data mining mart and the data mining process 
must be performed. Third, the enriched or neW data that 
results from the data mining process must be loaded to the 
data Warehouse. 

[0012] Computer-aided softWare engineering facilities 
may be used for designing computer programs and modeling 
data. Computer-aided facilities also may be used for de?ning 
data integration application programs and for de?ning hoW 
data from one system is mapped to data in another system. 

SUMMARY 

[0013] Generally, the invention enables a user to de?ne a 
data analysis process that includes an extract sub-process to 
obtain transactional data from a source system, a load 
sub-process for providing the extracted data to a data 
Warehouse or data mart, a data mining analysis sub-process 
to use the obtained transactional data, and a deployment 
sub-process to make the data mining results accessible by 
another computer program, such as a customer relationship 
management system or a business analytics system. Com 
mon settings used by each of the sub-processes are de?ned, 
as are specialiZed settings relevant to each of the sub 
processes. The invention also enables a user to de?ne an 
order in Which the de?ned sub-processes are to be executed. 
The invention also enables the use of a central monitoring 
function that provides a common approach to generating 
messages that provide status information related to each of 
sub-process. 

[0014] In one general aspect, a data analysis process is 
performed by accessing an input identifying a data analysis 
process and sub-process indicators. Each of the sub-process 
indicators identi?es a sub-process associated With the data 
analysis process. At least one identi?ed sub-process is a 
deployment sub-process for storing a data attribute created 
in another one of the identi?ed sub-processes. At least one 
identi?ed sub-process is (1) an extraction sub-process for 
extracting data from a transactional data source, (2) a 
transformation sub-process for transforming data extracted 
from the transaction data source from a data format used by 
the transactional data source to a data format used for 
analytical processing, (3) a loading sub-process for loading 
data into an analytical data source that is used for analytical 
processing, or (4) a data mining sub-process for creating a 
data attribute by performing an analytical process on data 
from the analytical processing data source. The sub-pro 
cesses identi?ed by accessed sub-process indicators are 
performed. 

[0015] Implementations may include one or more of the 
folloWing features. For example, the data source may be a 
transactional data source, and the deployment sub-process 
may store the created data attribute in the transactional data 
source. The 

[0016] deployment sub-process may store the created data 
attribute in one of the data source, a second transactional 
data store other than the transactional data source, or a 
second analytical data store used for analytical processing. 

[0017] One of the accessed sub-process indicators may be 
associated With a computer program that causes the indi 
cated sub-process to be performed. Meta-data elements to be 
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used in the data analysis process may be accessed. Each 
meta-data element may be associated With 1) a correspond 
ing data element in the transactional data source, 2) a 
corresponding data element in the analytical process data 
source, or 3) both a corresponding data element in the 
transactional data source and a corresponding data element 
in the analytical process data source. 

[0018] Each of the identi?ed sub-processes may be 
capable of sending messages that are sent using the same 
message format. One of the identi?ed sub-processes may 
send a message to another of the identi?ed sub-processes. 
The identi?ed sub-process that receives the message may 
perform a process in response to receiving the message. 

[0019] An indication de?ning hoW a particular error is to 
be processed during the data analysis process may be 
accessed. If so, When the particular error is detected during 
the data analysis process, the particular error may be pro 
cessed based on the indication de?ning hoW the particular 
error is to be processed. 

[0020] An indication identifying a computing device or a 
component of a computing device to be used during the 
execution of one of the identi?ed sub-processes may be 
accessed. If so, the identi?ed computing device or the 
component of the computing device may be used during the 
execution of the one of the identi?ed sub-processes based on 
the accessed indication. 

[0021] An indication identifying an order for performing 
the identi?ed sub-processes may be accessed. If so, the order 
of execution of the identi?ed sub-processes may be con 
trolled based on the accessed indication identifying the order 
for performing the identi?ed sub-processes. 

[0022] An indication identifying When the data analysis 
process is to be initiated may be accessed. Initiation of the 
data analysis process may be controlled based on the 
accessed indication. 

[0023] Implementations of the techniques discussed above 
may include a method or process, a system or apparatus, or 
computer softWare on a computer-accessible medium. The 
details of one or more implementations of the invention are 
set forth in the accompanying draWings and the description 
beloW. Other features, objects, and advantages of the inven 
tion Will be apparent from the description and draWings, and 
from the claims. 

DESCRIPTION OF DRAWINGS 

[0024] FIG. 1 is a block diagram of a system incorporat 
ing various aspects of the invention. 

[0025] FIG. 2 is a block diagram illustrating the enrich 
ment of data stored in the data Warehouse based on a data 
analysis process developed using a data analysis Workbench. 

[0026] FIGS. 3 and 4 are How charts of data analysis 
processes developed using a data analysis Workbench. 

[0027] FIG. 5 is a block diagram of the components of a 
softWare architecture for a data analysis process developed 
With a data analysis Workbench. 

[0028] FIG. 6 is a block diagram of a process to use a data 
analysis Workbench to design a data analysis process. 
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[0029] FIGS. 7, 8 and 9 are block diagrams of example 
user interfaces for a data analysis workbench. 

DETAILED DESCRIPTION 

[0030] FIG. 1 shows a block diagram of a system 100 of 
networked computers, including a computer system 110 for 
a data warehouse and transaction computer systems 120 and 
130. Adata analysis process directs and manages the loading 
of new data to the data warehouse 110 from the transaction 
computer systems 120 and 130 and triggers a special analy 
sis to enrich the newly loaded data with new attributes. 

[0031] The system 100 includes a computer system 110 
for a data warehouse, a client computer 115 used to admin 
ister the data warehouse, and transaction computer systems 
120 and 130, all of which are capable of executing instruc 
tions on data. As is conventional, each computer system 110, 
120 or 130 includes a server 140, 142 or 144 and a data 
storage device 145, 146 or 148 associated with each server. 
Each of the data storage devices 145, 146 and 148 includes 
data 150, 152 or 154 and executable instructions 155, 156 or 
158. Aparticular portion of data, here referred to as business 
objects 162 or 164, is stored in computer systems 120 and 
130, respectively. Each of business objects 162 or 164 
includes multiple business objects. Each business object in 
business objects 162 or 164 is a collection of data attribute 
values, and typically is associated with a principal entity 
represented in a computing device or a computing system. 
Examples of a business object include information about a 
customer, an employee, a product, a business partner, a 
product, a sales invoice, and a sales order. Abusiness object 
may be stored as a row in a relational database table, an 
object instance in an object-oriented database, data in an 
extensible mark-up language (XML) ?le, or a record in a 
data ?le. Attributes are associated with a business object. In 
one example, a customer business object may be associated 
with a series of attributes including a customer number 
uniquely identifying the customer, a ?rst name, a last name, 
an electronic mail address, a mailing address, a daytime 
telephone number, an evening telephone number, date of 
?rst purchase by the customer, date of the most recent 
purchase by the customer, birth date or age of customer, and 
the income level of customer. In another example, a sales 
order business object may include a customer number of the 
purchaser, the date on which the sales order was placed, and 
a list of products, services, or both products and services 
purchased. 

[0032] The data warehouse computer system 110 stores a 
particular portion of data, here referred to as data warehouse 
165. The data warehouse 165 is a central repository of data, 
extracted from transaction computer system 120 or 130 such 
as business objects 162 or 164. The data in the data ware 
house 165 is used for special analyses, such as data mining 
analyses used to identify relationships among data. The 
results of the data mining analysis also are stored in the data 
warehouse 165. 

[0033] The data warehouse computer system 110 includes 
a data analysis process 168 having a data extraction sub 
process 169, a data warehouse load sub-process 170 and a 
data mining analysis sub-process 172. The data extraction 
sub-process 169 includes executable instructions for extract 
ing and transmitting data from the transaction computer 
systems 120 and 130 to the data warehouse computer system 
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110. The data warehouse load sub-process 170 includes 
executable instructions for loading data from the transaction 
computer systems 120 and 130 to the data warehouse 
computer system 110. The data mining analysis sub-process 
172 includes executable instructions for performing a data 
mining analysis in the data warehouse computer system 110, 
and enriching the data in the data warehouse 165 with new 
attributes determined by the data mining analysis, as 
described more fully below. 

[0034] In some implementations, the data warehouse com 
puter system 110 also may include a data mining mart 174 
that temporarily stores data from the data warehouse 165 for 
use in data mining. In such a case, the data mining analysis 
sub-process 172 also may extract data from the data ware 
house 165, store the extracted data to the data mining mart 
174, perform a data mining analysis that operates on the data 
from the data mining mart 174, and enrich the data in the 
data warehouse 165 with the new attributes determined by 
the data mining analysis. 

[0035] The data warehouse computer system 110 is 
capable of delivering and exchanging data with the trans 
action computer systems 120 and 130 through a wired or 
wireless communication pathway 176 and 178, respectively. 
The data warehouse computer system 110 also is able to 
communicate with the on-line client 115 that is connected to 
the computer system 110 through a communication pathway 
176. 

[0036] The data warehouse computer system 110, the 
transaction computer systems 120 and 130, and the on-line 
client 115 may be arranged to operate within or in concert 
with one or more other systems, such as, for example, one 

or more LANs (“Local Area Networks”) and/or one or more 
WAN s (“Wide Area Networks”). The on-line client 115 may 
be a general-purpose computer that is capable of operating 
as a client of the application program (e.g., a desktop 
personal computer, a workstation, or a laptop computer 
running an application program), or a more special-purpose 
computer (e.g., a device speci?cally programmed to operate 
as a client of a particular application program). The on-line 
client 115 uses communication pathway 182 to communi 
cate with the data warehouse computer system 110. For 
brevity, FIG. 1 illustrates only a single on-line client 115 for 
system 100. 

[0037] At predetermined times, the data warehouse com 
puter system 110 initiates a data analysis process. This may 
be accomplished, for example, through the use of a task 
scheduler (not shown) that initiates the data analysis process 
at a particular day and time. In general, the data analysis 
process uses the data extraction sub-process 169 to extract 
data from the source systems 120 and 130, uses the data 
warehouse load sub-process 170 to transform and load the 
extracted data to the data warehouse 165, and uses the data 
mining analysis sub-process 172 to perform a data mining 
run that creates new attributes by performing a special 
analysis of the data and loads the new attributes to the data 
warehouse 165. Aparticular data mining run may be sched 
uled as a recurring event based on the occurrence of a 

predetermined time or date (such as the ?rst day of a month, 
every Saturday at one o’clock a.m., or the ?rst day of a 
quarter). Examples of data analysis processes are described 
more fully in FIGS. 3-5. 

[0038] More speci?cally, the data warehouse computer 
system 110 uses the data analysis process 168 to initiate the 
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extraction sub-process 169, Which extracts or copies a 
portion of data, such as all or some of business objects 162, 
from the data storage 146 of the transaction computer 
system 120. The extracted data is transmitted over the 
connection 176 to the data Warehouse computer system 110. 
The data Warehouse computer system 110 then uses the data 
analysis process 168 to initiate the data Warehouse upload 
sub-process 170 to store the extracted data in the data 
Warehouse 165. The data Warehouse computer system 110 
also may transform the extracted data from a format suitable 
to computer system 120 into a different format that is 
suitable for the data Warehouse computer system 110. Simi 
larly, the data Warehouse computer system 110 may extract 
a portion of data from data storage 154 of the computer 
system 130, such as all or some of business objects 164, 
transmit the extracted data over connection 178, store the 
extracted data in the data Warehouse 165, and optionally 
transform the extracted data. 

[0039] After the data have been extracted from the source 
computer systems (here, transaction computer systems 120 
and 130), optionally transformed, and loaded into the data 
Warehouse 165, the data analysis process 168 initiates the 
data mining analysis sub-process 172. The data mining 
analysis sub-process 172 performs a particular data mining 
procedure to analyZe data from the data Warehouse 165, 
enrich the data With neW attributes, and store the enriched 
data in the data Warehouse 165. A particular data mining 
procedure also may be referred to as a data mining run. 
There are different types of data mining runs. Adata mining 
run may be a training run in Which data relationships are 
determined, a prediction run that applies a determined 
relationship to a collection of data relevant to a future event, 
such as a customer failing to reneW a service contract or 

make another purchase, or both a training run and a predic 
tion run. The prediction run results in the creation of a neW 
attribute for each business object in the data Warehouse 165. 
The creation of a neW attribute may be referred to as data 
enrichment. For example, When the data mining run predicts 
the likelihood that each customer Will churn, an attribute for 
the likelihood of churn for each customer is stored in the 
data Warehouse 165. That is, the data Warehouse 165 is 
enriched With the neW attribute. In some implementations, 
the data mining analysis sub-process 172 may be automati 
cally triggered by the presence of neW data in the data 
Warehouse or after the completion of the data Warehouse 
load sub-process 170. 

[0040] The combination of the data Warehouse extraction 
sub-process 169, the data Warehouse load sub-process 170 
and the data mining analysis sub-process 172 in the data 
analysis process 168 may increase the coupling of the 
sub-processes, Which, in turn, may enable the use of the 
same monitoring process to monitor the extraction sub 
process 169, the data Warehouse load sub-process 170 and 
the data mining analysis sub-process 172, Which, in turn, 
may help simplify the monitoring of the data analysis 
process 168. 

[0041] The data Warehouse computer system 110 also 
includes a data analysis monitor 180 that reports on the 
execution of the data analysis process 168. For example, an 
end user of online client 115 is able to vieW When a data 
analysis process is scheduled to next occur, the frequency or 
other basis on Which the data analysis process is scheduled, 
and the status of the data analysis process. For example, the 
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end user may be able to determine that the data analysis 
process 168 is executing. When the data analysis process 
168 is executing, the end user may be able to vieW the 
progress and status of each of the sub-processes. For 
example, the end user may be able to vieW the time that the 
data Warehouse upload process 168 Was initiated. The moni 
toring process returns one of three results for each sub 
process (or step of a sub-process) being monitored: (1) an 
indication that the sub-process (or step of a sub-process) is 
running, (2) an indication that the sub-process (or step of a 
sub-process) has successfully completed, and (3) an indica 
tion that the sub-process (or step of a sub-process) failed to 
successfully complete. When the sub-process (or step of a 
sub-process) has failed, additional information may be avail 
able, such as Whether the sub-process (or step of a sub 
process) unexpectedly terminated or that Warning messages 
are associated With the sub-process (or step of a sub 
process). Examples of a Warning message include messages 
related to data inconsistency. One example of a data incon 
sistency occurs When a gender data element includes a value 
other than permitted values of “male,”“female” or 
“unknoWn.” 

[0042] In some implementations, the monitor process may 
initiate a computer program to try to correct the data. In the 
above example of the gender data element, a computer 
program may set the value of the gender data element to 
“unknoWn” When a value for the gender data element is 
other than “male,”“female” or “unknown.” 

[0043] The ability to monitor the execution of the data 
analysis process may be useful to ensure that the data 
analysis process 168 is operating as desired. In some imple 
mentations, When a problem is detected in the data analysis 
process, a noti?cation of the problem may be sent to an 
administrator for the data Warehouse or other type of end 
user. 

[0044] The use of the data Warehouse monitor 180 With 
the data extraction sub-process 169, the data load sub 
process 170 and the data mining analysis sub-process 172 
may be advantageous. For example, a system administrator 
or another type of user need only access a single monitoring 
process (here, data Warehouse monitor 180) to monitor all of 
the sub-processes (here, the data extraction sub-process 169, 
the data load sub-process 170 and the data mining analysis 
sub-process 172). The use of the same monitoring process 
for different sub-processes may result in consistent process 
behavior across the different sub-processes. For example, 
the monitoring process may enable the use of a consistent 
message format or protocol across sub-processes. This, in 
turn, may enable a sub-process to receive, process, and act 
on messages sent from another sub-process. In one example, 
a load sub-process may detect incomplete data values in 
some attributes to be loaded and, in response, send to a data 
mining sub-process a message indicating the incompleteness 
of the data. The data mining sub-process then may be able 
to, in response to the message, trigger appropriate pre 
processing of the data to complete the necessary data values. 
The use of the same monitoring process also may reduce the 
amount of training required for system administrators to be 
able to use the data Warehouse monitor 180. 

[0045] The data analysis monitor 180 may include a 
variety of mechanisms by Which an alert or other type of 
message may be sent to a user. Examples of such alert 
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mechanisms include electronic mail messages, short mes 
sage service (SMS) text messages or another method of 
sending text messages over a voice or data netWork to a 
mobile telephone, and messages displayed or printed during 
a log-on or sign-on process. In some implementations, a user 
may be able to select one or more alert mechanisms by 
Which the user prefers to receive messages from the data 
analysis monitor 180. 

[0046] The data analysis monitor 180 also may include a 
results-based alerting function in Which the data analysis 
monitor 180 detects Whether results of a data analysis 
process are noteWorthy. For example, a data analysis pro 
cess, on a Weekly basis, may extract and load sales orders 
from a CRM system and analyZed for neW or interesting 
cross-selling rules. The results may be automatically com 
pared overtime in the data analysis process. Amessage may 
be sent by the data analysis monitor 180 When signi?cant 
changes are detected. The data analysis monitor 180 also 
may be capable of automated error handling in Which a user 
is able to de?ne rules for hoW to proceed When particular 
errors are generated. 

[0047] The data analysis monitor 180 also may inform a 
user When a sub-process has been completed and Wait for 
con?rmation by the user before proceeding to initiate the 
next sub-process. By Way of example, the data analysis 
monitor 180 may detect When results of a data analysis 
sub-process fall outside a predetermined threshold and, as a 
result, interrupt the data analysis process after the comple 
tion of the data analysis sub-process that produced the 
results outside of the threshold. The data analysis monitor 
180 may then only proceed With the deployment sub-process 
to provide the results to a transaction computer system after 
receiving con?rmation from a user that the deployment is to 
proceed. 
[0048] The data Warehouse computer system 110 also 
includes a data analysis Workbench 185 for de?ning the data 
extraction sub-process 169, the data Warehouse upload sub 
process 170 and the data mining analysis sub-process 172, 
as described more fully later. The data analysis Workbench 
is a computer program that provides a user interface for 
assisting a user in the development of a data analysis 
process. The data analysis Workbench 195 also enables a 
user to specify the order in Which the extraction sub-process 
169, the data Warehouse load sub-process 170 and the data 
mining analysis sub-process 172 are executed. 

[0049] The data analysis Workbench 185 may use the 
previously-described meta-data across sub-processes, as 
described more fully later. This may help improve the 
consistency of the data analysis process. In addition, the use 
of meta-data in different sub-processes may help enable the 
use of reusable components in different sub-processes. By 
Way of example, currency conversion could be performed 
using the same function in all sub-processes of a data 
analysis process that require a current conversion function. 

[0050] The data analysis Workbench 185 also may be able 
to distribute different sub-processes across various proces 
sors or other types of computer devices or components to 
help balance the Work load across multiple components. In 
some implementations, assignment of particular sub-pro 
cesses, or aspects of sub-processes, to particular computer 
devices or components may be enabled by the data analysis 
Workbench during the de?nition of the data analysis process. 
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[0051] The ability to de?ne the data extraction sub-process 
169, the data Warehouse load sub-process 170 and the data 
mining analysis sub-process 172 in a Workbench may be 
useful. For example, the organiZational training costs, sup 
port costs, and system resource costs may be reduced When 
a single Workbench is used, as compared With the costs 
associated With using separate softWare tools to de?ne the 
sub-processes 169-171. Additionally, the number of errors 
generated during development of sub-processes 169-171 
should be reduced When a user is able to de?ne sub 
processes 169-171 together, at the same time, using the same 
tool, as compared With the number of errors generated 
during the development of separate sub-processes at differ 
ent times using different tools. Also, the data analysis 
Workbench 185 may be able to provide additional error 
checking as compared With the error checking provided by 
using separate softWare tools for de?ning sub-processes 
169-171. For example, the data analysis Workbench may be 
able to provide automated support for the coupling of the 
extraction sub-process 169 and the data Warehouse load 
sub-process 170 With the data mining analysis sub-process 
172. Thus, the data analysis Workbench may help to reduce 
the total cost of oWnership of data analysis applications. 

[0052] In some implementations, the data analysis Work 
bench 185 may be implemented on a computer system that 
is different from a data Warehouse computer system. For 
example, the data analysis Workbench 185 may be imple 
mented on a computer system used for developing computer 
programs. FIG. 2 shoWs the results 200 of enriching the data 
stored in the data Warehouse based on an data analysis 
process. The results 200 are stored in a relational database 
system that logically organiZes data into a database table. 
The database table arranges data associated With an entity 
(here, a customer) in a series of columns 210-216 and roWs 
220-223. Each column 210, 211, 212, 213, 214, 215, or 216 
describes an attribute of the customer for Which data is being 
stored. Each roW 220, 221, 222 or 223 represents a collec 
tion of attribute values for a particular customer number by 
a customer identi?er 210. The attributes 210-215 Were 
extracted from a source system, such as a customer rela 
tionship management system, and loaded into the data 
Warehouse. The attribute 216 represents the likelihood of 
churn for each customer 220, 221, 222 and 223. The 
likelihood-of-churn attribute 216 Was created and loaded 
into the data Warehouse by an data analysis process, such as 
the data analysis process described in FIGS. 1, 3 and 4. 

[0053] FIG. 3 illustrates a data analysis process 300 
developed using a data analysis Workbench. The data analy 
sis process 300 may be performed by a processor on a 
computing system, such as data Warehouse computer system 
110 of FIG. 1. The data analysis processor is directed by a 
method, script, or other type of computer program that 
includes executable instructions for performing the data 
analysis process 300. An example of such a collection of 
executable instructions is the data analysis process 168 of 
FIG. 1. 

[0054] The data analysis process 300 includes a data 
extraction sub-process 310, an optional transform sub-pro 
cess 320, and a load sub-process 330 that, collectively, may 
be referred to as an extraction-transform-load or “ETL” 

sub-process 340. The data analysis process 300 also includes 
a data mining sub-process process 350 and a data enrich 
ment sub-process 360. The data analysis process 300 begins 
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at a predetermined time and date, typically a recurring 
predetermined time and date. In some implementations, a 
system administrator or another type of user may manually 
initiate the data analysis process 300. 

[0055] For example, a churn management data analysis 
process may be associated With a script that includes a 
remote procedure call to extract data from one or more 

source systems in step 310, a computer program to transform 
the extracted data, a database script for loading the data 
Warehouse With the transformed data, and a computer pro 
gram to perform a churn analysis on the customer data in the 
data Warehouse. Thus, once the script for the churn man 
agement data analysis process has been initiated, by a task 
scheduler or other type of computer program, the tasks are 
then automatically triggered based on the completion of the 
previous script component. 

[0056] The data Warehouse processor, in a data extraction 
sub-process, extracts from a source system appropriate data 
and transmits the extracted data to the data Warehouse (step 
310). For example, the data Warehouse processor may 
execute a remote procedure call on the source system to 
trigger the extraction and transmission of data from the 
source system to the computer system on Which the data 
Warehouse resides. 

[0057] Alternatively, the data Warehouse processor may 
connect to a Web service on the source system to request the 
extraction and transmission of the data. Typically, the data to 
be extracted is data from a transaction system, such as an 
OLTP system. The data extracted may be a complete set of 
the appropriate data (such as all sales orders or all custom 
ers) from the source system, or may be only the data that has 
been changed since the last extraction. The processor may 
extract and transmit the data from the source system in a 
series of data groups, such as data blocks. The extraction 
may be performed either as a background process or an 
on-line process, as may the transmission. The ability to 
extract and transmit data in groups, extract and transmit only 
changed data, and extract and transmit as a background 
process may collectively or individually be useful, particu 
larly When a large volume of data is to be extracted and 
transmitted. 

[0058] In some implementations, the extracted data also 
may be transformed, in a transform sub-process, from the 
format used by the source system to a different format used 
by the data Warehouse (step 320). The data transformation 
may include transforming data values representing a par 
ticular attribute to a different ?eld type and length that is 
used by the data Warehouse. The data transformation also 
may include translating a data code used by the source 
system to a corresponding but different data code used by the 
data Warehouse. For example, the source system may store 
a country value using a numeric code (for example, a “1” for 
the United States and a “2” for the United Kingdom) 
Whereas the data Warehouse may store a country value as a 
textual abbreviation (for example, “US.” for the United 
States and “UK.” for the United Kingdom). The data 
transformation also may include translating a proprietary 
key numbering system in Which primary keys are created by 
sequentially allocating numbers Within an allocated number 
range to a corresponding GUID (“globally unique identi 
?er”) key that is produced from a Well-knoWn algorithm and 
is able to be processed by any computer system using the 
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Well-knoWn algorithm. The processor may use a translation 
table or other softWare engineering or programming tech 
niques to perform the transformations required. For 
example, the processor may use a translation table that 
translates the various possible values from one system to 
another system for a particular data attribute (for example, 
translating a country code of “1” to “US.” and “2” to “UK.” 
or translating a particular proprietary key to a corresponding 
GUID key). 

[0059] Other types of data transformation also may be 
performed by the data Warehouse processor. For example, 
the processor may aggregate data or generate additional data 
values based on the extracted data. For example, the pro 
cessor may determine a geographic region for a customer 
based on the customer’s mailing address or may determine 
the total amount of sales to a particular customer that is 
associated With multiple sales orders. 

[0060] The data Warehouse processor, in a load sub 
process, loads the extracted data into data storage associated 
With the data Warehouse, such as the data Warehouse 165 of 
FIG. 1 (step 330). The data Warehouse processor may 
execute a computer program having executable instructions 
for loading the extracted data into the data storage and 
identi?ed by the data analysis method directing the process 
300. For example, a database script may be executed that 
includes database commands to load the data to the data 
Warehouse. The use of a separate computer program for 
loading the data may increase the modularity of the data 
mining method, Which, in turn, may improve the ef?ciency 
of modifying the data analysis process 300. 

[0061] After completing the ETL sub-process 340, the 
data Warehouse processor performs a data mining sub 
process (step 350). To do so, the data Warehouse processor 
may apply a data mining model or another type of collection 
of data mining rules that de?nes the type of analysis to be 
performed. The data mining model may be applied to all or 
a portion of the data in the data Warehouse. In some 
implementations, the data Warehouse processor may store 
the data to be used in the data mining run in transient or 
persistent storage peripheral to the data Warehouse processor 
Where the data is accessed during the data mining run. This 
may be particularly advantageous When the data Warehouse 
includes a very large volume of data and/or the data Ware 
house also is used for OLAP processing. In some cases, the 
storage of the data to transient or persistent storage may be 
referred to as extracting or staging the data to a data mart for 
data mining purposes. 

[0062] The data mining run may be a training run or a 
prediction run. In some implementations, both a training run 
and a prediction run may be performed during process 300. 
The results of the data mining run are stored in temporary 
storage. In one example, in a customer churn analysis data 
mining process, the likelihood of churn for each customer 
may be assessed and stored in a temporary results data 
structure. 

[0063] When the data mining sub-process 350 is com 
pleted, the data Warehouse processor performs a deployment 
sub-process to store, or otherWise make accessible to other 
executable computer programs, the data created by the data 
mining sub-process (step 360). In some implementations, a 
distinction is made betWeen a deployment sub-process that 
makes data mining results accessible to a transaction com 
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puter system and a data enrichment sub-process that makes 
data mining results accessible to a data Warehouse or data 
mart used for analysis purposes. Making the data mining 
results available may require the addition of a neW column 
to a database table or the addition of a neW attribute to a 

object for storage of data mining results. 

[0064] In one example of a data deployment sub-process, 
the data Warehouse processor sends the data mining results 
for storage in a transaction computer system. To do so, in 
one example, a neW column for the data mining results may 
be added to a table in a relational data management system 
being used for thethe transaction computer system. In a 
customer churn analysis data mining process, the likelihood 
of churn for each customer may be added as a neW attribute 
in the data Warehouse and appropriately populated With the 
likelihood data generated When the data mining sub-process 
Was performed in step 350. 

[0065] In one example, the process 300 may be used for an 
automated customer-churn data analysis process. A system 
administrator develops computer programs, each of Which 
are executed to accomplish a portion of the automated 
customer-churn data analysis process. The system adminis 
trator also develops a script that identi?es each of the 
computer programs to be executed and the order in Which 
the computer programs are to be executed to accomplish the 
automated customer-churn data analysis process. The sys 
tem administrator, using a task scheduling program sched 
ules the automated customer-churn data mining script to be 
triggered on a monthly basis, such as on the ?rst Saturday of 
each month and beginning at one o’clock am. 

[0066] At the scheduled time, the task scheduling program 
triggers the data Warehouse processor to execute the auto 
mated customer-churn data mining script. The data Ware 
house processor executes a remote procedure call in a 
customer relationship management system to extract cus 
tomer data and transmit the data to the data Warehouse 
computer system. The data Warehouse computer system 
receives and stores the extracted customer data. The data 
Warehouse processor executes a computer program, as 
directed by the executing automated customer-churn data 
analysis process script, to transform the customer data to a 
format usable by the data Warehouse. 

[0067] The data Warehouse processor continues to execute 
the automated customer-churn data analysis process script, 
Which then triggers a data mining training run to identify 
hidden relationships Within the customer data. Speci?cally, 
the characteristics of customers Who have not reneWed a 
service contract in the last eighteen months are identi?ed. 
The characteristics identi?ed may include, for example, an 
income above or beloW a particular level, a geographic 
region in Which the non-returning customer resides, the 
types of service contract that Were not reneWed, and the 
median age of a non-reneWing customer. 

[0068] The data Warehouse processor then, under the 
continued direction of the automated customer-churn analy 
sis mining process script, triggers a data mining prediction 
run to identify particular customers Who are at risk of not 
reneWing a service contract, the prediction is made based on 
the customer characteristics identi?ed in the data mining 
training run. The data Warehouse processor determines a 
likelihood-of-churn for each customer. The data Warehouse 
is enriched With the likelihood-of-churn for each customer 
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such that a likelihood-of-churn attribute is added to the 
customer data in the data Warehouse and the likelihood-of 
churn value for each value is stored in the neW attribute. 

[0069] In some implementations, When a subsequent like 
lihood-of-churn value for a customer is determined, such as 
a likelihood-of-churn value for a customer that is determined 
in the folloWing month, the likelihood-of-churn value from 
the previous data mining prediction run may be replaced so 
that a customer has only one likelihood-of-churn value at 
any time. In contrast, some implementations may store the 
neW likelihood-of-churn value each month, in addition to a 
previous value for the likelihood-of-churn, to develop a 
time-dependent prediction —that is, a neW prediction for the 
same type of prediction is stored each time a prediction run 
is performed for a customer. The time-dependent prediction 
may help improve the accuracy of the data mining training 
runs because the predicted values may be monitored over 
time and compared With actual customer behavior. 

[0070] In some implementations, the data mining results 
are ?rst sent to a data Warehouse. The data Warehouse then 
sends the data mining results to a transaction computer 
system, such as a customer relationship management sys 
tem. 

[0071] In some implementations, the data mining results 
may include business analysis rules or models that may be 
provided to a transaction computer system or a data Ware 
house. By Way of example, a data mining sub-process may 
generate a scoring function that may be deployed to a CRM 
system for use in an on-line calculation of a customer loyalty 
score or likelihood-to-churn score for a particular customer, 
such as When a customer calls into a call center to place an 
order, make an inquiry or obtain technical support for a 
product. In another example, a data mining sub-process may 
identify a rule to de?ne a target group of customers for a 
marketing campaign, such as customers With a likelihood 
to-churn score loWer than a speci?ed value. A deployment 
sub-process may use the rule to send an electronic mail 
message or other type of text message to each customer With 
scores loWer than the speci?ed value. 

[0072] FIG. 4 illustrates another example of an data 
analysis process 400 developed using a data analysis Work 
bench. In contrast to the data analysis process 300 of FIG. 
3, data analysis process 400 replicates data from a data 
Warehouse, such as data Warehouse 165 in FIG. 1, to a data 
mining mart, such as data mining mart 174 of FIG. 1. The 
data mining process 400 then performs the data mining 
analysis on data in the data mart, and stores the data mining 
results as enriched data in the data Warehouse. 

[0073] The data analysis process 400 may be performed 
by a processor on a computing system, such as data Ware 
house computer system 110 of FIG. 1. The data analysis 
processor is directed by a method, script, or other type of 
computer program that includes executable instructions for 
performing the data analysis process 400. An example of 
such a collection of executable instructions is the data 
analysis process 168 of FIG. 1. 

[0074] The data analysis process 400 includes an extract, 
transform and load (ETL) sub-process 410, a data mining 
sub-process 420 that uses a data mart, and a data enrichment 
sub-process 450 for storing the data mining results. The 
automated mining process 400 begins at a predetermined 
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time and date, typically a recurring predetermined time and 
date. The ETL process 410 extracts data from a transactional 
processing or other type of source system and loads the data 
to a data Warehouse, as described previously With respect to 
ETL sub-process 340 of FIG. 3. 

[0075] After completing the ETL sub-process 410, the 
data Warehouse processor copies data from the data Ware 
house to the data mining mart for use in a data mining run 
(step 430). For example, When the data Warehouse and the 
data mining mart are located on the same computer system, 
the data Warehouse processor may insert into database tables 
of a data mining mart a copy of some of the data roWs stored 
in the data Warehouse. Alternatively, When the data Ware 
house is located on a different computer system than the 
computer system on Which the data mart is located, the data 
Warehouse processor may extract data from the data Ware 
house on a computer system and transmit the data to the data 
mart located on a different computer system. The data 
Warehouse processor then may execute a remote procedure 
call or other collection of executable instructions to load 
data into the data mart. In some implementations, the data 
Warehouse processor may replicate data from the data Ware 
house to the data mining mart —that is, the data Warehouse 
processor copies the data to the data mining mart and 
synchroniZes the data mining mart With the data Warehouse 
such that changes made to one of the data Warehouse or the 
data mining mart are re?ected in all other of the data 
Warehouse or the data mining mart. In some implementa 
tions, the data Warehouse processor may transform the data 
from the data Warehouse before storing the data in the data 
mining mart. 

[0076] The data Warehouse processor then performs a data 
mining run, as described in step 350 in FIG. 3, using data 
in the data mining mart (step 440). The steps 430 and 440 
may be referred to as a data mining sub-process 420. When 
the data mining sub-process 420 is completed, the data 
Warehouse processor stores the data mining results in the 
data Warehouse or a transaction computer system (step 450), 
as described in step 360 in FIG. 3. Alternatively or addi 
tionally, in some implementations, the data Warehouse pro 
cessor may store the data mining results in a transaction 
computer system, such as a customer relationship manage 
ment system. 

[0077] FIG. 5 depicts the components of a softWare archi 
tecture 500 for a data analysis process developed using a 
data analysis Workbench. The softWare architecture 500 may 
be used to implement the data analysis process 300 
described in FIG. 3 or the data analysis process 400 
described in FIG. 4. The softWare architecture 500 may be 
implemented, for example, on computer system 110 of FIG. 
1. FIG. 5 also illustrates a data How and a process How using 
the components of the softWare architecture to implement 
the data analysis process 400 in FIG. 4. 

[0078] The softWare architecture 500 includes an auto 
mated data mining task scheduler 510, a transaction data 
extractor 515, and a data mining extractor 520. The softWare 
architecture also includes a transaction processing data 
management system 525 for a transaction processing sys 
tem, such as transaction computer system 120 or transaction 
computer system 130 in FIG. 1. The softWare architecture 
also includes a data Warehouse 530, such as the data 
Warehouse 165 in FIG. 1, and a data mart 535, such as the 
optional data mart 174 in FIG. 1. 
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[0079] One example of the automated data mining task 
scheduler 510 is a process chain for triggering the transac 
tion data extractor 515 and the data mining extractor 520 at 
a predetermined date and time. In general, a process chain is 
a computer program that de?nes particular tasks that are to 
occur in a particular order at a predetermined date and time. 
For example, a system administrator or another type of user 
may schedule the process chain to occur at regular intervals, 
such as at one o-clock am. the ?rst Saturday of a month, 
every Sunday at eight o’clock a.m., or at tWo o’clock am. 
on the ?rst day and the ?fteenth day of each month. A 
process chain may include dependencies betWeen the 
de?ned tasks in the process chain such that a subsequent task 
is not triggered until a previous task has been successfully 
completed. In this example, the automated data mining task 
scheduler 510 is a process chain that calls tWo extractor 
processes: the transaction data extractor 515 and the data 
mining extractor 520. The data mining extractor 520 is only 
initiated after the successful completion of the transaction 
data extractor 515. 

[0080] The automated data mining task scheduler 510 
starts the transaction data extractor 515 at a predetermined 
date and time, as illustrated by process How 542. In general, 
an extractor is a computer program that performs the extrac 
tion of data from a data source using a set of prede?ned 
settings. Typical settings for an extractor include data selec 
tion settings that identify the particular data attributes and 
data ?lter settings that identify the criteria that identi?es the 
particular records to be extracted. For example, an extractor 
may identify three attributes —customer number, last pur 
chase date, and amount of last purchase —that are to be 
extracted for all customers that are located in a particular 
geographic region. The extractor then reads the attribute 
values for the records that meet the ?lter condition from the 
data source, maps the data to the attributes included in the 
data Warehouse, and loads the data to the data Warehouse. An 
extractor also may be referred to as an upload process. 

[0081] The transaction data extractor 515 extracts, using 
prede?ned settings, data from the transaction processing 
data management system, as indicated by data How line 544, 
and transforms the data as necessary to prepare the data to 
be loaded to the data Warehouse 530. The transaction data 
extractor 515 then loads the extracted data to the data 
Warehouse 530, as indicated by data How 546. After the 
extracted data has been loaded, the transaction data extractor 
515 returns processing control to the automated data mining 
task scheduler 510, as indicated by process How 548. When 
returning processing control, the transaction data extractor 
515 also reports the successful completion of the extraction. 

[0082] Based on the successful completion of the trans 
action data extractor 515, the automated data mining task 
scheduler 510 starts the data mining extractor 520, as 
illustrated by process How 552. In general, the data mining 
extractor initiates a data mining process using the neWly 
loaded transaction data in the data Warehouse 530. The data 
mining process analyZes the data and Writes the results back 
to the data Warehouse. 

[0083] First, the data mining extractor 520 extracts data 
from the data Warehouse 530 (function 555), as illustrated by 
data How 556, and loads the extracted data to the data mart 
535, as illustrated by data How 558, for use by the data 
mining analysis. The data mining extractor 520 then per 
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forms a data mining training analysis (function 560) using 
the data from the data mart 535, as illustrated by data How 
562. The data mining extractor 520 updates the appropriate 
data mining model in data mining model 565 With the results 
of the data mining training analysis, as illustrated by data 
How 564. 

[0084] The data mining extractor 520 uses the results of 
the data mining training analysis from a data mining model 
564, as illustrated by data How 566, to perform a data mining 
prediction analysis (function 568). The data mining extrac 
tor 520 stores the results of the data mining prediction 
analysis in the data mart 535, as illustrated by data How 569. 

[0085] The data mining extractor 520 then performs a data 
enrichment function (function 570) using the results from 
the data mart 535, as illustrated by data How 572, to load the 
data mining results into the data Warehouse 530, as illus 
trated by data How 574. After enriching the data Warehouse 
530 With the data mining analysis results, the data mining 
extractor 520 returns processing control to the automated 
data mining task scheduler 510, as depicted by process How 
576. When returning processing control, the data mining 
extractor 520 also reports to the automated data mining task 
scheduler 510 the successful completion of the data mining 
analyses and enrichment of the data Warehouse. To do so, the 
data mining extractor 520 may report a return code that is 
consistent With a successful process. 

[0086] The use of a task scheduler, here in the form of a 
process chain, to link the task of extracting the transaction 
data from a source system With the task of performing the 
data mining process may be useful. For example, the process 
for loading transaction data to the data Warehouse is com 
bined With an immediate data mining analysis and enrich 
ment of the data Warehouse data With the results of the 
analysis. The linkage of the transactional data availability 
With the automatic performance of the data mining analysis 
may reduce, perhaps even substantially reduce, the lag 
betWeen the time at Which the transaction data ?rst becomes 
available in the data Warehouse and the time at Which the 
data enriched With data mining analysis results becomes 
available in the data Warehouse. 

[0087] There also may be advantages in a type of data 
loading computer program (here, an extractor) for both (1) 
the load of the transaction data to the data Warehouse and (2) 
the performance of the data mining analysis and the enrich 
ment of the data Warehouse data With the data mining 
analysis results. This may be particularly true When a data 
mart is used for temporary storage of data from the data 
Warehouse in Which an extraction is to be performed. For 
example, in some data Warehousing systems, a task sched 
uler may be available only for use With a data loading 
process and may not be available for general use With a data 
mining process. In such a case, Wrapping the data mining 
process Within a data loading process alloWs a data mining 
process to be automatically triggered at a predetermined 
time on a scheduled basis (such as daily, Weekly or monthly 
at a particular time). 

[0088] More generally, the use of the same types of 
techniques, procedures and processes for both a data extrac 
tion process and an analytical process of data mining run 
may be useful. For example, it may enable the use of a 
common softWare tool for administering a data Warehouse 
and a data mining run, particularly When data is extracted 
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from a data Warehouse for use by a data mining run. The use 
of the same techniques, procedures and processes for both a 
data extraction process and an analytical process also may 
make a function available to both processes When the 
function Was previously available only to one of the ana 
lytical process or the data extraction process. It also may 
encourage consistent behavior from a data Warehouse pro 
cess and a data mining analysis, Which may, in turn, reduce 
the amount of training required by a system administrator. 

[0089] FIG. 6 depicts a process 600 supported by a data 
analysis Workbench for de?ning a data analysis process, 
such as data analysis process 300 in FIG. 3 or process 400 
in FIG. 4. The data analysis Workbench presents a user 
interface to guide a user in de?ning a data analysis process. 
In general, the data analysis Workbench receives from a user 
an indication of the sub-processes to be performed in the 
data analysis process, receives user-entered information 
applicable to the data analysis process and settings relevant 
to the sub-processes, receives scheduling information from 
the user, and generates a data analysis process based on the 
received from the user. 

[0090] The process 600 to de?ne a data analysis process 
begins When the data analysis Workbench presents a user 
interface for the user to enter identifying information for the 
data analysis process being de?ned (step 610). For example, 
the user may enter a name or another type of identi?er and 
a description of the data analysis. 

[0091] The data analysis Workbench then presents an 
interface that alloWs a user to identify sub-processes for the 
data analysis process (step 615). Examples of sub-processes 
include (1) an extraction sub-process that extracts from a 
source system appropriate data and transmits the extracted 
data to a data source to be used for the data analysis process, 
(2) a transformation sub-process for changing the data 
format from a format used by the source system to a different 
format used for the data analysis, (3) a loading sub-process 
for storing the data in the data storage accessible to the data 
analysis, (4) a data mining sub-process for performing data 
analysis, and (5) an deployment sub-process for making the 
data mining results available in a data Warehouse, a data 
mart, or through a transaction computer system, such as a 
customer relationship management system. A user may 
identify the steps for the data analysis process by selecting 
sub-processes from a list of predetermined sub-processes 
presented in the user interface. 

[0092] In some implementations, multiple sub-processes 
of the same type may be identi?ed. For example, a user may 
identify a deployment sub-process to provide data mining 
results to a transactional application on a computer system. 
The user also may identi?y another deployment sub-process 
to provide the data mining results to a data Warehouse or 
other type of data store used by an analytical application. In 
some implementations, the deployment sub-processes may 
be performed concurrently or substantially concurrently. 

[0093] The data analysis Workbench then presents an 
interface that alloWs a user to de?ne information for the data 
analysis process (step 620). Such process information may 
include common settings that are to be used across the 
sub-processes in the data analysis process. Typically, the 
common settings identify the data to be used in the data 
analysis process. For example, the user may select from a list 
of meta-data elements that describes data available in mul 
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tiple computer systems for storing data used in the data 
analysis process. In general, each meta-data element is 
associated With corresponding data elements in each com 
puter system that stores a corresponding data element. For 
example, a data dictionary or other type of data mapping 
information may be used that identi?es a meta-data element 
and corresponding data elements in computer systems, as 
illustrated in the table beloW. The correspondence betWeen 
a meta-data element With a transaction data element in a 

transaction computer system (such as a customer relation 
ship management system) and a data Warehouse data ele 
ment is shoWn beloW in Table 1. In some cases, a corre 
sponding data element to a particular meta-data element may 
exist only in one computer system. In other cases, a corre 
sponding data element is not stored in a computer system but 
is derived (that is, calculated) by the computer system based 
on data stored in one of the computer systems. In such a 
case, an indication of the computer program, function or 
method available in the computer system to derive the data 
element may be stored in association With the corresponding 
meta-data element. 

TABLE 1 

Data Warehouse Data 
Meta-data Element Transaction Data Element Element 

BusiPartnerID in Business CustomerID in 
Partner Object Customer Table 
Derived from Business CustomerRegion in 
Partner Address sub-object Customer Table 
of BusinessPartner Object 

Customer Number 

Customer Region 

Likelihood of Churn LikelihoodOfChurn in 
Customer Table 

[0094] In another example, the user may select data to be 
used in the data analysis process from a list of data elements 
for a particular computer system or computer systems. In 
some cases, the user also may have to select the data type to 
be used for the selected data element. This may be particu 
larly true When the data element is stored by more than one 
computer system and the computer systems use different 
data types to represent the same data element. For example, 
as described previously in FIG. 2, one computer system may 
store an attribute value using a numeric code in a data 
element With a numeric data type, Whereas another computer 
system may store the attribute value as a character code in 
a data element With a character data type. In such a case, the 
user identi?es Whether the numeric data type or character 
data type is to be used for the data element in the data 
analysis process. 

[0095] The data analysis Workbench presents an interface 
that alloWs a user to de?ne information relevant to particular 
sub-processes (step 630). This may be accomplished, for 
example, by When the data analysis Workbench branches to 
another computer program that presents a user interface for 
entering information, such as parameters, relevant to a 
particular sub-process. For example, the data analysis Work 
bench may initiate an executable computer program on 
another computer system to display a user interface that is 
associated With another application program and used for 
con?guring or otherWise de?ning a computer program for 
performing a sub-process. The data analysis Workbench also 
may present a user interface that for de?ning a particular 
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sub-process (such as a user interface for de?ning an extrac 
tion, loading, data mining or enrichment sub-process). 

[0096] In one example, the data analysis Workbench pre 
sents an interface that alloWs a user to identify settings for 
a particular data mining analysis sub-process. For example, 
the data analysis Workbench may present a list of data 
mining analysis templates, such as a template for a particular 
type of a customer loyalty analysis or a template for a 
particular type of cross-selling analysis, from Which the user 
selects. 

[0097] Based on the data mining analysis template 
selected, the data analysis Workbench presents an appropri 
ate interface to guide the user through the process of entering 
the user-con?guration data mining information to con?gure 
the template for the particular data mining analysis being 
de?ned. In one example of de?ning a data mining analysis 
for determining the effect of a particular marketing cam 
paign, the user enters an identi?er for the particular mar 
keting campaign to be analyZed, the particular customer 
attributes to be analyZed, the attributes to be measured to 
determine the effect of the marketing campaign (such as 
sales attribute), and the ?lter criteria for selecting the records 
to be analyZed. The data mining analysis template includes 
a portion for the transaction data extraction, such as trans 
action data extractor 515 in FIG. 5, and a portion for data 
mining extraction, such as data mining extractor 520 in FIG. 
5. 

[0098] The user continues de?ning sub-process informa 
tion that is relevant for particular sub-processes until the 
user is ?nished. In some cases, a particular sub-process may 
not require any information to be de?ned. In other cases, 
some sub-process information may be relevant for more than 
one sub-process (but not relevant for all sub-processes). For 
example, in de?ning a data mining template for use in a data 
mining sub-process, information relevant to a deployment 
sub-process also may be de?ned. 

[0099] The user then de?nes the order in Which the 
sub-processes are to be executed (step 640). In general, a 
sub-process is only executed after the successful completion 
of all of its predecessor sub-processes. A sub-process is 
generally executed soon after the completion of the imme 
diately preceding sub-process. Some implementations may 
alloW a user to specify conditions that must be ful?lled 
before a particular sub-process is initiated. In some cases, a 
user may be permitted to indicate that a particular sub 
process is to be executed even if a previous sub-process did 
not successfully execute. 

[0100] The user optionally schedules When the data analy 
sis process should be automatically initiated (step 650). For 
example, the user may identify a recurring pattern of dates 
and times for triggering the data analysis process. This may 
be accomplished through the presentation of a calendar or 
the presentation of a set of schedule options from Which the 
user selects. The ?rst sub-process in the data analysis 
process is initiated based on the scheduled date and time of 
the data analysis process. Subsequent sub-process are gen 
erally implicitly scheduled based on the scheduling of the 
data analysis process. Some implementations, hoWever, may 
permit a user to schedule separately each sub-process in the 
data analysis process. 

[0101] The data mining Workbench then stores the data 
analysis process (step 660). To do so, for example, the data 












