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About This Guide

The MineSet User’s Guide describes the features and capabilities of this suite of four
database mining and nine visualization tools. Current information about the MineSet
product can be found on the World Wide Web at

http:/ /www.sgi.com /Products/software/MineSet

Audience for This Guide

If you are using the Tool Manager to extract data from a database into the MineSet tools,
you should understand database structures. It also would be helpful to know SQL.

If you are configuring the tools directly (through the configuration files, or through the
command line in the case of the association rules), you should have some knowledge of
UNIX as well as some programming experience.

Once the data has been loaded into the various visualization tools, you will not need a

database or programming background, although you will be able to interpret the
displays more easily if you have an understanding of the data and what it represents.
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Structure of This Document

XXXIV

In addition to this preface, the documentation for MineSet consists of the following
chapters:

Chapter 1, “Getting Started”
This provides a brief overview of each MineSet tool and describes the processes that
occur when invoking and using a tool.

Chapter 2, “Setting Up MineSet”
This chapter describes how to set up MineSet by configuring the DataMover.

Chapter 3, “The Tool Manager”
This chapter describes the menus and functions of the initial interface for invoking tools
and tells how to produce their respective configuration files.

Chapter 4, “Using the Statistics Visualizer”
This chapter provides a description of the Statistics Visualizer. This tool is valuable for
comprehending variations in statistics by comparing box plots and histograms.

Chapter 5, “Using the Tree Visualizer”
This chapter provides a complete description of the Tree Visualizer tool interface. This
tool is valuable for visualizing hierarchical data.

Chapter 6, “Using the Map Visualizer”
This chapter provides a complete description of the Map Visualizer interface. This tool is
valuable for visualizing data that is connected with a geographical location.

Chapter 7, “Using the Scatter Visualizer”
This chapter provides a complete description of the Scatter Visualizer interface. This tool
is valuable for visualizing multidimensional data.

Chapter 8, “Using the Splat Visualizer”

This chapter provides a complete description of the Splat Visualizer. This tool, which is
particularly well suited for application to very large datasets, lets you visually analyze
relationships among several variables, either statically or by animation.

Chapter 9, “Using the Rules Visualizer”
This chapter provides a complete description of the Rules Visualizer. This tool is valuable
for mining large datasets and visualizing correlations in that data.



About This Guide

Chapter 10, “MineSet Inducers and Classifiers”

This chapter provides a brief introduction to classifiers and regressors, and the
algorithms that generate them, called inducers. Specifically, it introduces the three
MineSet classifiers: Decision Tree, Option Tree and Evidence.

Chapter 11, “Inducing and Visualizing the Decision Tree Classifier”

This chapter describes how to generate and use the Decision Tree Classifier. This tool is
valuable for classifying data according to a set of attributes by making a series of
decisions based on those attributes.

Chapter 12, “Inducing and Visualizing the Option Tree Classifier”

This chapter describes how to generate and use the Option Tree Classifier. This tool
assigns each record to a class. Option trees can contain special option nodes that allow
the classifier to consider the influence of splitting on multiple attributes simultaneously.

Chapter 13, “Inducing and Visualizing the Evidence Classifier”

This chapter describes how to generate and use the Evidence Classifier. This tool is
valuable for classifying data by examining the probabilities of a specified result
occurring based on a given attribute.

Chapter 14, “Inducing and Visualizing the Decision Table”
This chapter describes how to generate and use the Decision Table Classifier. This tool is
useful for examining data and visualizing correlations between pairs of attributes.

Chapter 15, “Inducing and Visualizing the Regression Tree”
This chapter describes how to generate and use the Regression Tree Classifier. This tool
is useful for predicting attributes based on continuous values, such as occur in real life.

Chapter 16, “Inducing and Visualizing Clustering”
This chapter describes how to generate and use clustering to explore data. This tool is
useful to detect groups of records that have similar characteristics.

Chapter 17, “Column Importance”

This chapter provides a complete description of the column importance tool. It also
describes the relationship between column importance and the importance ranking in
the other data mining tools.

Chapter 18, “Selection and Drill-Through”

This chapter describes the how to use multiple selection in the MineSet tools, as well as
the concept of drill-through.
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Chapter 19, “File Exchange Between MineSet and SAS”
This chapter describes the support for file exchanges between the MineSet and SAS
formats.

Chapter 20, “MineSet Web Extensions”
This chapter describes the MineSet extensions that are provided to let you create or view
visualizations and/or interact with MineSet over the web.

Appendix A, “Flat File Support for MineSet”
This appendix describes the .schema and the .data files that are required for MineSet to
read flat files.

Appendix B, “Creating Data and Configuration Files for the Tree Visualizer”
This appendix explains the required formats of the Tree Visualizer data and
configuration files.

Appendix C, “Creating Data, Configuration, Hierarchy, and GFX Files for the Map
Visualizer”

This appendix explains the required formats of the Map Visualizer data, configuration,
hierarchy, and .gfx files.

Appendix D, “Creating Data and Configuration Files for the Scatter Visualizer”
This appendix explains the required formats of the Scatter Visualizer data and
configuration files.

Appendix E, “Creating Data and Configuration Files for the Splat Visualizer”
This appendix describes the format of the Splat Visualizer’s data file.

Appendix F, “Creating Data and Configuration Files for the Rules Visualizer”
This appendix explains the required formats of the Rules Visualizer data and
configuration files.

Appendix G, “Format of the Evidence Visualizer’s Data File”
This appendix describes the format of the Evidence Visualizer’s data file.

Appendix H, “Creating Data and Configuration Files for the Decision Table Visualizer”
This appendix describes the format of the Decision Table’s data file.
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Appendix I, “Command-Line Interface to MIndUtil: Analytical Data Mining
Algorithms”

This appendix describes how the server side of the MineSet images handles classifiers,
regressors, discretization, column importance, file conversions, and their options.

Appendix J, “Nulls in MineSet”
This appendix describes how MineSet supports nulls in the data access tools, the mining
tools, and the visualization tools.

Appendix K, “Further Reading and Acknowledgments”
This appendix lists reference sources for further reading about concepts and their
implementations used in the MineSet tools. It also lists acknowledgments for data
sources used in the examples provided with these tools.

Illustration in This Guide

The hard copy of this documentation provides all screen shots and illustrations in black
and white. The online version, however, provides these visuals in full, original color.
Thus, if you are reading the hard copy version and find a particular graphic or screen
shot difficult to see, go to the respective page of the online version for greater clarity.

Typographical Conventions

The following type conventions and symbols are used in this guide:

Italics Executable names, filenames, program variables, tools, utilities, variable
command-line arguments, and variables to be supplied by the user in
examples, code, and syntax statements.

Bold Keywords

Fi xed-wi dth type
On-screen command-line text and prompts.

Bol d fixed-wi dth type
User input, including keyboard keys (printing and non-printing);
literals supplied by the user in examples, code, and syntax statements.

[] Syntax statement arguments surrounded by square brackets denote that
these arguments are optional.
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Chapter 1

Getting Started

™

This introduction provides an overview of MineSet™, an integrated suite of data mining
and visualization tools, and describes the basic tool execution scenario.

Note: Before using any of the MineSet tools, follow the installation and licensing
instructions in the MineSet release notes. Then your system administrator must set up
the DataMover configuration file. You also can choose to set up various options. The
setup details are described in Chapter 2.

MineSet Tools Suite

The MineSet suite of tools lets you mine and graphically display quantitative
information in ways that can help you better visualize, explore, and understand your
data. This suite of data mining and analysis tools can help you organize and examine
your data in new and meaningful ways. The mining tools automatically find patterns
and build models that can be viewed using the visualization tools. The visualization
tools can also be applied directly to the data for further insights. These tools provide an
enabling power that lets you gain a deeper, intuitive understanding of your data, and
helps you discover hidden patterns and important trends.

These tools provide a highly interactive, three-dimensional (3D) visual interface that lets
you manipulate visual objects on the screen, as well as search, filter and perform
animations. This ability to visualize and survey complex data patterns can prove
invaluable for decision support, in business intelligence and knowledge management.

39



Chapter 1: Getting Started

The MineSet suite consists of three basic components:

* acentralized control module, consisting of a graphical user interface tool called the
Tool Manager, and a process called the DataMover, which runs on the server part of
MineSet’s client/server architecture.

¢ analytical data mining, with nine data mining tools:
— Association Rules Generator
— Automatic Binning
—  Cluster Generator
- Column Importance
— Decision Table Inducer and Classifier
— Decision Tree Inducer and Classifier
— Evidence Inducer and Classifier
- Option Tree Inducer and Classifier
— Regression Tree Inducer and Regressor

* visualization tools, which let you view your data using ten different visual
metaphors:

—  Cluster Visualizer

—  Decision Table Visualizer
— Evidence Visualizer

— Map Visualizer

— Record Viewer

— Rules Visualizer

—  Scatter Visualizer

- Splat Visualizer

—  Statistics Visualizer

—  Tree Visualizer

The following sections provide a brief description of each of the above-mentioned
components.
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Tool Manager

Each of the mining and visualization tools described below can be configured and started
via a consistent graphical user interface known as the Tool Manager. The Tool Manager

e connects you to the server on which the analytical mining and transformations are
performed

e lets you access, query and transform data

e creates configuration files for each tool

DataMover

The DataMover is a process that runs on the server on behalf of the user. The DataMover
* connects to databases, flat files (ASCII or binary), and retrieves the data

¢ invokes the mining tools

¢ performs additional data manipulation such as binning and aggregation

* returns the data to the Tool Manager for distribution to the visualization tools

* can store the data in files on the server or client for future operations.

Association Rules Generator

The Association Rules Generator processes an input file, then generates an output file
consisting of rules. These rules indicate the frequency with which one item occurs in a
record along with another item. The strength of the association is quantified by three
numbers.

* The first number, the predictability of the rule, quantifies how often an item X and an
item Y occur together as a fraction of the number of records in which X occurs. For
example, given that someone has bought milk, how often do they also buy eggs.

® The second number, the prevalence of the rule, quantifies how often X and Y occur
together in the file as a fraction of the total number of records. For example, how
often were milk and eggs bought together.

® The third number is expected predictability. This gives an indication of what the
predictability would be if there were no relationship between the items in the
record. For example, how often were eggs bought, regardless of whether milk was
bought as well.
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Automatic Binning

Automatic Binning groups together closely spaced numerical data into discrete
categories. Some data mining algorithms, such as the Decision Tree Inducer, require
some discrete (categorical) data; similarly, visualization tools such as the Splat Visualizer
may need data categorized in this way.

MineSet can automatically determine these categories, or you can determine how you
need it done. Requirements can be as simple as dividing the data into three equal ranges;
or as complex as having MineSet choose ranges differentiated according to some chosen
attribute, at the same time discarding the outer five percent of the data as outliers.

Clustering

Clustering segments data into similar groups or clusters. For example, you can ask
MineSet to suggest a segmentation of customers into five distinct groups, without giving
any further parameters. Once the clustering operation has been run, you can view the
results in the Cluster Visualizer; or apply the clustering model to the current data, then
analyze the resulting clusters in any MineSet visualization or mining tool.

Column Importance

Column Importance determines how important various attributes are for determining
the value of a given label attribute. For example, you can ask MineSet to select
automatically the best three attributes that help determine whether someone is a good
credit risk. The system might select income, own-house, and car-cost. These attributes
can then be used to configure various visualizers.

Column Importance has an advanced mode that provides additional capabilities. First, it
lets you determine how important each of the attributes is. (For example, you could
determine that both income and salary are similar in importance in determining credit
risk. Although income might be slightly better in determining importance, you might
prefer to use salary because it is easier to obtain.) Second, once you explicitly choose an
attribute, you can determine what other attributes are important in conjunction with it.
(For example, if you have chosen salary rather than income, house-cost might become
more important than own-house, and income would have a very low importance.)
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Decision Table Inducer and Classifier

The Decision Table Classifier classifies data by making a series of consecutive decisions
leading to the classification based on a record’s attributes. It can be used to predict events
such as whether a bank customer is likely to default on a loan, or a homeowner is likely
to refinance their mortgage.

The Decision Table Inducer creates a Decision Table Classifier from the data. Attributes
are tested to classify the data, and you have the option to set the order in which the tests
are run as well. The resulting Decision Table Classifier can be viewed using the Decision
Table Visualizer, so you can simultaneously explore multiple attribute tests, two at a
time.

Decision Tree Inducer and Classifier

The Decision Tree Classifier classifies data according to a set of attributes by making a
series of decisions based on those attributes. Applying this classifier to determine the
profile of someone with credit worthiness, for example, a decision tree might determine
if someone who owns a home, owns a car that cost between $15,000 and $23,000, and has
two children, is a good credit risk.

The Decision Tree Inducer generates a Decision Tree Classifier, the structure of which is
displayed using the Tree Visualizer, each decision being represented by a node of the tree.
The graphical representation helps you understand the model, as well as gives valuable
insight into the data, by using visual searching and filtering.

Evidence Inducer and Classifier

The Evidence Classifier classifies data by examining the probabilities of a specified result
occurring based on a given attribute. For example, it might determine that someone who
owns a car that cost between $15,000 and $23,000 has a 70% chance of being a good credit
risk, and a 30% chance of being a bad credit risk. The classifier predicts the class with the
highest probability based on a simple probabilistic model.

The model is displayed using the Evidence Visualizer, which shows pie charts
illustrating the different probabilities. This graphical representation can help the user
understand the classification algorithm, as well as providing valuable insights into the
data and answering “what if” questions.

43



Chapter 1: Getting Started

44

Option Tree Inducer and Classifier

The Option Tree Classifier classifies data using a technique similar to the Decision Tree
Classifier. Unlike decision trees, option trees can contain special option nodes, which
allow the classifier to consider the influence of splitting on multiple attributes
simultaneously. For example, an option node in an option tree built to identify a car's
country of origin might choose miles per gallon, horsepower, number of cylinders, and
weight as informative attributes. In a decision tree, a node can choose at most one
attribute for consideration at a time. In an option tree, the results of all options are
“voted” when performing classification. Option trees are often more accurate than
decision trees; however, they generally are much larger.

The Option Tree Inducer generates an Option Tree Classifier from a training set in much
the same way that the Decision Tree inducer generates a Decision Tree. The induced
option tree is displayed using the Tree Visualizer. This visualization helps you
understand the classifier, and provides insight into which attributes are important in
determining the value of the label.

Regression Tree Inducer and Regressor

The Regression Tree Regressor predicts continuous attributes, in the same the way that
the Decision Tree and Option Tree Classifiers predict discrete attributes. While a classifier
predicts an event, such as whether a customer will churn (leave you) or not, a regressor
predicts specific numerical values, such as the profit margin for a business for the next
financial quarter.

The Regression Tree Inducer builds a Regression Tree Regressor model from your data.
As with Decision and Option Trees, this model can be viewed and analyzed using the
Tree Visualizer, so you can understand the basis from which its predictions are made.

Cluster Visualizer

The Cluster Visualizer displays statistics about the clusters or groups that are generated
by the clustering mining tool. It places these statistics side-by-side with those for the
entire data set, so that you can see which features make each cluster unique.

The Cluster Visualizer places the attributes in the display in the order of importance for
understanding the clustering. When you select one particular cluster, Cluster Visualizer
produces an ordering which is the most useful for discriminating between that cluster
and the remainder of the data set.
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Decision Table Visualizer

The Decision Table Visualizer allows you to view the distribution of data from a discrete
column at multiple levels of a hierarchy. For example, you can examine the profitability
of a business along dimensions of product class, geography, sales promotions and
sales-representative compensation plan. The Decision Table Visualizer distributes the
data two attributes at a time, allowing you to drill-down to further pairs of attributes at
each level.

The Decision Table Visualizer explores the results of the Decision Table Inducer, so that
the discrete column you examine is the label that the inducer classifies. When this is
done, the Decision Table Inducer arranges the attributes to determine which pair to
display first, and how to drill down from that top level to subsequent levels.

Evidence Visualizer

The Evidence Visualizer visually represents the model generated by the Evidence
Classifier. It initially shows cake charts that represent how the various attributes
contribute to the decision, and allow “what-if” analysis.

Map Visualizer

The Map Visualizer lets you visualize data relationships that exist across geographically
meaningful areas. For example, you can visualize different areas of a country, showing
the relative impact of a marketing program. The Map Visualizer’s drill-down capabilities
let you focus on designated regions and perform a more detailed analysis in smaller
geographical elements. One application might be analyzing how one or more products
are being sold across different geographies. A powerful animation feature, coupled with
a capability to connect different views of the same or related data, permits fast
comparisons and difference analyses. This tool lets you visually examine patterns in your
data that are difficult to detect when that data is shown in a tabular, two-dimensional
form.
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Record Viewer

The Record Viewer lets you view the data in the current table in a row /column
spreadsheet-like tool.

Rules Visualizer

The Rules Visualizer visually represents the model of the Association Rules Generator
mining tool. It provides detailed data analysis that lets you examine relationships across
data elements in new ways. In doing so, you might discover relationships that
significantly differ from what you might have expected; this, in turn, can lead to
important discoveries about your data or the processes behind that data. This tool’s
visualization capabilities let you discover additional patterns of co-occurrence between
these data elements. For example, you can use the analysis of products sold during the
last sales promotion to guide your advertising campaign for the next sales period. The
Rules Visualizer’s high performance would let you analyze the results from today’s sales
data in time to alter the advertising campaign for the future.

Scatter Visualizer

The Scatter Visualizer lets you examine the behavior of data across eight different
dimensions. The data is shown in a grid representing up to three dimensions. Extra
dimensions can map to the size, color, and label of each displayed entity. Two further
independent dimensions can be assigned as dynamic dimensions. A slider can be used
to select specific values along those dimensions, or a path can be traced through those
dimensions, for animation. During the path traversal, the display changes automatically
to reflect the change in the independent variables.
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Splat Visualizer

The Splat Visualizer produces 3D plots of very large data sets. Instead of showing
individual data points, it renders the density of data using varying opacity. It has many
of the same features as the Scatter Visualizer.

Statistics Visualizer

The Statistics Visualizer computes and displays summary information for the current
dataset (maximum, minimum, median, standard deviation, distinct values, and
quartiles).

Tree Visualizer

The Tree Visualizer helps you analyze data that has hierarchical relationships. It provides
an interactive “fly-through” capability for examining relationships among data at
different hierarchical levels. For example, the Tree Visualizer can be used to examine a
company’s product line, graphically displaying each product’s contribution to the
company’s total revenue. Each branch of the hierarchy displays information at increasing
levels of detail, breaking revenues down by product lines and, eventually, individual
products. Another example of using the Tree Visualizer is to show company sales
revenue, displaying a company-wide total as well as sub-totals at regional and other
levels. The fly-through capability in the Tree Visualizer lets you rapidly reposition your
view of the data. The Tree Visualizer’s filtering and searching capabilities let you focus
on specific data elements and queries.

The Tree Visualizer is also used to view the resulting models of the Decision Tree and
Option Tree Classifiers, and the Regression Tree Regressor; with each decision being
represented by a separate node in the tree. Each node also contains bars showing how the
data is modeled based on the decisions up to that point (for example, 73% of people who
own a home and have two children are good credit risks, while 27% are not).
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Basic Tool Execution Scenario

Each of the MineSet tools is started, configured, and run in a consistent manner. The
sequence of actions you follow at your MineSet client and at the MineSet server is shown
schematically in Figure 1-1. A description of the steps inherent in this figure follows.

MineSet client MineSet server

[ ]
Configuration
-—) -—) file > E——=
User Tool \ DataMover User's
manager data
source

[
Configuration Data

file \ file

\ ./

T

Visual ind
g nducer
Visualization =S (MIndUtil)
tool ‘
|
— I l
[
' ‘
\ MODEL

Information & statistics
(error estimate)

Figure 1-1 Tool Execution Sequence
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The following steps describe a “typical” interaction with a MineSet tool, and the
sequence of the tool’s actions. Depending on your requirements, some steps might be
skipped (for instance, if the data and configuration files have been generated in a
previous work session).

1.

Start the Tool Manager, which is the graphical interface for generating and
specifying the configuration file, data file, and tools to be used. The Tool Manager
runs on your MineSet client.

The Tool Manager opens a network connection to the DataMover, which runs on the
MineSet server, which in some cases may be the same as your client workstation,
and in others is a separate machine.

Use the Tool Manager to specify

¢ the database and table, or a binary or ASCII flat file containing the data on
either the client or the server

* which mining or visualization tools are to be applied
* how that data is to be displayed, through tool options
* asession file to save the history of your work

Information retrieved via the DataMover is used to guide this interaction. As a
result, the Tool Manager generates a configuration file. This file contains the
user-defined parameters that determine the execution of the following steps.

The Tool Manager transmits a copy of the configuration file from step 3 to the
DataMover. The DataMover processes the file by

® accessing the database or flat file

e performing the specified data transformations

¢ running the mining tools when requested

* generating the visualization files when requested

These visualization files consist of your data in a specific format readable by the
MineSet tool. Then a copy of these visualization files is transferred to the MineSet
client.

The Tool Manager invokes the appropriate MineSet visualization tool.
The tool accesses the visualization files and displays the data.

If you generated a model, that model can be applied to additional data (see
Figure 10-5).
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Note: The MineSet client and server can run on different machines, using a network to
communicate. Because network bandwidth is often scarce, you should be cautious about
transferring large files between client and server regularly. If you are doing mining
operations on a large database or file, you can achieve greater efficiency by storing that
file on the server, where the DataMover runs, rather than on the client.
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Setting Up MineSet

This chapter describes how to set up MineSet, which requires configuring the
DataMover. The configuration has two parts:

* configuring the user’s account on the server (optional), and

* aglobal configuration, which usually is done by the system administrator

Parallelization is offered through the multiprocessor (n32) version of MineSet only. The
DataMover is a process that runs on the server, although it is not directly accessible to
users. The DataMover provides access to databases and data stored in flat files, and
transforms data for the mining and visualization tools. The last section of this chapter
describes how to load sample datasets into the supported relational databases.

Configuring the DataMover Server

In order to use the MineSet tools, two configuration files must be created on the server:
one by you, the other by the system administrator.

The User Configuration File

Note: You must have a UNIX account on every server you want to access.

The DataMover creates files on the server machine on behalf of each user. The
DataMover configuration file, .datamove, lets you control where these files are created and
whether different classes of files are saved or discarded. This file is located on the server,

in your home directory. A sample .datamove file called datamove.sample is located on the
server, in the /usr/lib/MineSet/datamove directory.
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If the .datamove file is absent, or if a particular entry is not present in the .datamove file, the
DataMover uses a default value for that entry.

Each entry in the DataMover’s configuration file must be on a separate line. For example:

file_cache = directory_nane

where file_cache specifies the location in which the DataMover stores its output data files
and models resulting from mining algorithms. If the file_cache directory does not exist,
the DataMover attempts to create it on its first invocation. The default file_cache directory
is ./mineset_files/%U. The %U is a wildcard that is filled in with the user’s login name on
the client machine. This is useful in reducing contention if many users want to log in to
a common account on the server. If multiple sessions were simultaneously connected to
the same file_cache directory, they could overwrite each other’s server files, causing
incorrect and unexpected results. To prevent this, DataMover maintains a lock at the
file_cache directory level. The second and later attempts to connect to a particular
file_cache directory result in failure and an error message. The user can recover from such
a failure by killing one of the DataMover’s attempts to connect to a given file in the cache
directory.

The file_cache should be a directory in a file system with sufficient room to hold all of a
user’s output and temporary files. DataMover will create this directory if it doesn’t
already exist. These are deleted when the DataMover no longer needs them, unless one
of the following keep options is set:

keep_cl i ent _upl oad

keep_cl i ent _downl oad
keep_classifier_files

keep_cl assifier_options_files
keep_m c_i nput

use_ascii_m c_i nput



Configuring the DataMover Server

Each of these entries is described below.

keep_cl i ent _upl oad (default no)

Keep files uploaded from the client for processing. If kept, they will be in the client_upload
subdirectory.

keep_cl i ent _downl oad (default no)

Retain on the server a copy of data files and visualizations after they are downloaded to
the client. If kept, the files will be in the client_download subdirectory.

keep_classifier_files (default yes)

Keep the persistent classifiers (decision trees and so forth) generated by mining
operations. The tactic is generally useful.

keep_cl assifier_options_files (default no)

Keep the options file that is used when generating, or inducing the classifier. This tactic
is not useful. If kept, the files will be in the mic_work subdirectory.

keep_m c_i nput (default no)

Keep input files used for mining (MIndUtil or associations) operations. If kept, the files
will be in the mlc_work subdirectory.

use_ascii_mc_input (default no)
Normally the DataMover creates MineSet binary files for MIndUtil input. If this option
is set, create ascii files instead.

aggregation_nenory_limt (default 2147483647)

Memory limit (in bytes) for aggregation operations. This can be no larger than the
system-wide limit set in the dm_config file.

optim ze_hi story=yes
The DataMover is able to rewrite histories to remove redundant computations. The

optimize_history parameter controls whether or not to do this. Since this rewriting can
speed up processing considerably, it is normally turned on.
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File Handling

A file in the file_cache directory is the result of a successful operation. If an operation
returns an error (that is, Tool Manager reports a message beginning “fatal error on
server,”) nothing should be changed in the file_cache directory. Two examples help
illustrate the point:

e Example 1: A user’s file_cache directory contains the files cars.data and cars.schema,
both the result of a previous database query. The user then selects the same table,
and sets the output to server_file, filtering for examples with mpg>55. Since no
records in the dataset have mpg values this high, when the history executes, it
returns no rows, which is flagged as a fatal error. After this happens, the user’s
file_cache directory will still contain the old cars.schema and cars.data files.

e Example 2: A user’s file_cache directory contains the files cars.data and cars.schema,
both the result of a previous database query. The user then selects the same table,
and sets the output to a visualization. The operation completes and the
visualization launches successfully. Once again, the user’s file_cache directory still
contains the old cars.schema and cars.data files. The file_cache directory is not updated
unless the user specifically chooses server_file as the output.

Mandatory Configuration File

If you are using relational databases, the MineSet DataMover server must be configured
to find information in the databases. The DataMover works with Oracle® versions 7.2 or
later, INFORMIX®, and Sybase®.

The DataMover server reads the /usr/lib/MineSet/datamove/dm_config file during start up.
This file is not created by Inst during installation. It must be created by the system
administrator, who must log in as root to edit this file. It can be created via an editor such
as jot, vi, or Emacs. An example file can be found in
Jusr/lib/MineSet/datamove/dm_config.sample. The format of this file is as follows:
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Oacle {
"ORACLE_SI D', "ORACLE_HOVE";
}

O acl e_Renote {
“ DATABASE_NAME”, “ADM N_DI RECTORY”;

}

Inform x {

"1 NFORM XSERVER', "1 NFORM XDI R';
}

Sybase {

" DSQUERY", " SYBASE";

}

Each optional entry describes the databases in use at your site. If your server is not
running any databases, that is, you intended to use MineSet with ASCII files only, simply
make an empty dm_config file.

The line "ORACLE_SI D", " ORACLE_HOME" is filled in with the specific information and
repeated once for each Oracle database to be accessed via the DataMover. ORACLE_SI D
and ORACLE_HOME are Oracle specific parameters defining an Oracle instance.

The Or acl e_Renot e section is for accessing remote Oracle databases via SQL*NET V2.
The DATABASE_NAME entry is a logical name for the remote database, as defined in a
tnsnames.ora file. The ADM N_DI RECTORY entry is where DataMover searches for the
tnsnames.ora file. This file is described in Oracle’s SQL*NET documentation. Remote
access to databases is described in more detail in “Using MineSet to Connect to Remote
Databases” on page 58.

Each line in the | nf or m x section defines a database server that, in turn, can contain
several databases. The server is checked at runtime to determine which databases it
contains, so there is no need to record the individual databases in the dm_config file. The
first entry is the INFORMIX server (corresponding to the INFORMIXSERVER
environment variable), and the second is the INFORMIX directory (corresponding to the
INFORMIXDIR environment variable).

Each entry in the Sybase section defines a database server (or, in Sybase terminology, an
SQL Server™). The first entry is the Sybase SQL Server name (corresponding to the
DSQUERY environment variable); the second is the Sybase home directory
(corresponding to the SYBASE environment variable).
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An example configuration file might be as follows:

Oacle {
"v73", "/lusr/peopleloraclel/v73";
"wr hse", "/opt/oracle";

}

O acl e_Renote {
“lifeseq”, “/usr/lib/M neSet2/datanove/”;

}

Inform x {
"l earn_online", "/u5/informx";

}

Sybase {
"M NESET", "/usr/sybase/10.0.2.4";

}
This configuration file lets the DataMover access:

e three Oracle databases, one named v73 (installed in /usr/people/oracle/v73), another
named wrhse (installed in /opt/oracle), and a remote database named lifeseq,

e an INFORMIX Server;
e and a Sybase SQL Server.

Each of the INFORMIX and Sybase servers can, in turn, contain multiple databases.

For Sybase, DataMover uses vendor-supplied shared libraries as its connection to the
databases. One of the purposes of the dm_config file is to specify where DataMover must
look for its shared libraries. DataMover looks in the $SYBASE/lib/ directory for the
following shared libraries: libct.so, libcs.so, ibcomn.so, libintl.so, libtcl.so, libinsck.so.

Using MineSet With Existing Data Files

Sometimes it is convenient to use MineSet with data that is already stored as a file, but
requires further processing before it can be mined or visualized. In this case, the data file
can be made available (with a modest effort) to the Tool Manager/DataMover.

First, the data file must be in a tab-delimited format, with the same number of fields in
each line. A numeric or string field with a single “?” character appearing between
delimiters is loaded as a Null value.
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For a detailed discussion of null values, refer to Appendix J, “Nulls in MineSet.”

The contents of the data file must be described to Tool Manager/DataMover via a file
with the .schema extension. The format of the .schema file is shown next:

#

# A line beginning with a "#" is a comment
#

i nput {

# The first line lists the data file which is described. It
# must be a sinple filenanme, not a path.

file "carnodel s. data";

Fields are listed left toright in the line, |egal

types are float, double, int, string, date, fixedString and
dataString

Be sure to end every line with a semicolon ";"

H H HH

fl oat npg;

int cylinders;

fl oat cubicinches;

i nt horsepower;

i nt weightl bs;

doubl e tinmeaccel erat e;

dat e when_introduced,;

string origin;

fixedString(3) manufacturer_code;
dat aStri ng nodel ;

}

The schema and data files must be located in the same directory. If you prepare a dataset
in this fashion on the client machine, it can be opened with the Tool Manager’s Find File
dialog. If the file requires any additional processing, it is copied to the server. Sometimes
this is not convenient, especially if the file already exists on the server, or is large. In this
case, the .schema and .data files must be copied (or symbolically linked) into your file_cache
directory on the server. The directory used as the file cache is specified in your .datamove
file; the default is ./mineset_files/% U, where %U becomes your login name on the client
machine.

For a more extended description of MineSet .schema files see Appendix A.
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Using MineSet to Connect to Remote Databases

Sometimes it might not be feasible to install DataMover on the machine running the
database server. In this situation, DataMover can be installed on an intermediate server,
and DataMover then can use the database vendor’s networking facility to connect to the
remote database. (This sometimes is referred to as a three-tier architecture.)

Oracle

MineSet supports two ways to access remote Oracle databases:

The remote database is specifically mentioned in the dm_config file. For this method,
add entries to the Or acl e_Renmt e section of the dm_config file, as described in the
“Mandatory Configuration File” section, above. Every remote database named in
the dm_config file must be defined in the tnsnames.ora file. This file can be manually
edited, or, more commonly, generated automatically by a network administration
tool provided by Oracle. If this method is chosen, the only Oracle-specific file
needed on the DataMover server is tnsnames.ora; in particular, Oracle need not be
installed on this machine.

A local Oracle install is used as a gateway to a remote database. In this case, the
dm-config file requires an entry for the local Oracle install, with ORACLE_HOVE and
ORACLE_SI D. This entry must be in the Or acl e, not Or acl e_r enpt e section. Entries
for any remote databases must be added to the
$ORACLE_HOME/network/admin/tnsnames.ora file of the Oracle install on the
intermediate server.

Then, when users want to log in to user “system”, password “manager” at database
“remotedb”, they must provide the name of the intermediate server for the Tool
Manager “Log on to server...” dialog and select the intermediate server’s Oracle
database. When logging in to the database, use syst em@ enot edb for the database
username, and manager for the password. (The added @ enot edb specifies that
Oracle must use SQL*Net™ to connect to the remote database, instead of using a
local connection.)

Operating across SQL*Net is substantially slower than a local connection, especially for
queries that return a large amount of data. If possible, install DataMover on the same
machine as the Oracle server.
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Sybase

A Sybase installation is required on the intermediate DataMover server; this Sybase
installation need not be running an active database, but it is needed for access to the
shared libraries and the interfaces file.

In order to access the Sybase SQL server running on the remote machine, the interfaces
file on the DataMover server machine must have an entry for this Sybase SQL server.
Please refer to your Sybase manuals for the procedure for creating such entries. Also, the
name of this Sybase SQL server on the remote machine must be included in the dm_config
file on the intermediate DataMover server machine.

Once this setup is done, access to the Sybase SQL server on the remote machine is
handled transparently. The user can choose it and access data from it just like any other
database source, using the panels from the Tool Manager.

Loading Sample Datasets

This section describes how to load the sample datasets included with the MineSet
distribution into one of the supported relational databases.

Installed on the server in /usr/lib/MineSet/DBexamples are
e all the sample data, along with a brief description of what it contains.

e directions on how to load the data using the provided scripts.

Load the sample datasets into a database that has been set up on your server. The data
and these directions (README .server) are installed in /ust/lib/MineSet/DBexamples on the
server.

The /usr/MineSet/DBexamples directory contains scripts for loading the complete set of
data files into one of the supported databases. To load the complete set of data, run one
of the following loader scripts, depending on which database you have. (This assumes
your database and environment are already set up.)

sh load_all _Oracle.sh <userid> <passwd>

sh | oad_al | _Sybase. sh <useri d> <passwd>
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If you are going to work with an INFORMIX database, use the dbaccess interface to
select

create_all _I nform x. sql
followed by
load_al | _I nform x. sql

Loading Individual Datasets

Alternatively, you can load, or reload, the sample data separately. Each data directory in
/usr/lib/MineSet/DBexamples on the server contains files necessary to load the data into
any of the supported databases. These files are:

README - explains the data

*.sql - sets up an Oracle table
*.ctl - control file for loading into Oracle

*_syb.sql - sets up a Sybase table
*.bef.fmt - Sybase format file

*_inf.sql - sets up an INFORMIX table
*_load.sql - loads the data into the INFORMIX table

In the *.ctl file, the separator is declared in the line

" fields terminated by X 20" "
The separator is specified in ASCII hexadecimal; thus:
X 20" is used for "’

X' 2c¢' isused for‘,’
X 09' is used for ‘\t’
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Loading Into Oracle

Perform the following steps on the server with an Oracle database:

1.

Ensure the following environment variables are set correctly:
ORACLE_HOMVE

ORACLE_SI D

Type

sql pl us <useri d>/ <passwd>
SQL> @xdat aset >. sql

Where dataset is the name of the dataset being loaded, and userid /passwd are your
assigned username and password for the Oracle database.

To delete an already existing table, type
SQL> drop table <dataset>;
Type

sql l oad control = <dataset>.ctl userid = <userid>/<passwd>
log = /tnp/ <dataset>.1o0g direct = true

Check the resulting dataset.log to ensure the data was loaded correctly.

Loading Into Sybase

Perform the following steps on the server with a Sybase database:

1.

Ensure that the following environment variables are set:

SYBASE
DSQUERY

To create the table, type
isql -U<userid> -P<passwd> -i <dataset>_syb. sql

Where dataset is the name of the dataset being loaded, and userid/ passwd are your
assigned username and password for the Sybase database.

To delete an already existing table, type

isql -U<userid> -P<passwd>
drop tabl e <dataset >
go
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3. Toload the data, type
bcp <dataset> in <dataset>. data -U<userid> -P<passwd> -f
<dat aset >. bcp. fm

where dataset is the table name (created using <dataset>_syb.sql), i n means

"load into the dbms," <dataset>. dat a refers to the name of the ASCII data file, and -f
points to the already-created format file. (When reading in from a file, the data types are
character.)

Loading Into INFORMIX

Perform the following steps on the server with an INFORMIX database:

1. Ensure the following environment variables are set:

ONCONFI G
| NFORM XSERVER
I NFORM XTERM

2. To create the table, type

dbaccess
If necessary, log into the appropriate database.
Choose Query-language, then choose the appropriate database from those listed.

Choose <dataset>_inf.sql, and run it.

AN

Choose <dataset>_load.sql, and run it (where <dataset> is the name of the dataset
being loaded).
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Overview

The Tool Manager

This chapter discusses the functions of the Tool Manager, which is the graphical user
interface (GUI) that lets you specify data and configuration information for the MineSet
tools in this package. It provides an overview of this interface, then describes every
component of each panel that this interface displays for all MineSet tools.

Note: Any screens dedicated to a specific tool are discussed in the chapter for that tool;
for example, the screen for specifying the Tree Visualizer’s configuration file is discussed
in Chapter 5, “Using the Tree Visualizer.”

The Tool Manager is the initial graphical user interface (GUI) you use for most of your
interactions with the MineSet components. With Tool Manager you can select an existing
data source, transform or analyze that data, and visualize the results using any of the
MineSet individual tools. You can step through the process in these sections:

¢ “Connecting to an Existing Data Source”
¢ “Transforming the Data”
¢ “Visualizing the Data on the Screen”

Note: The Tool Manager generally does not support data files not created by the Tool
Manager without some manual work to make them compatible.
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Connecting to an Existing Data Source

You can specify the source of the data as being from a:
¢ database table
e database SQL query

o file

Transforming the Data

Often the original data is unsuitable for mining or visualization. It may contain irrelevant
or redundant columns, data types that are not applicable for viewing, or inconsistencies
that result in unhelpful visualization. You can transform the data with the Tool Manager
to display it in a useful form in any of these ways:

* mining tools—finds patterns in data

* binning variables—discretizes column values into groups, such as grouping years
by decade

* removing columns—excises unneeded columns to save space

* adding new columns—creates columns that are functions of existing columns

* aggregation—finds the average, sum, min, max, or counts of column values

* filtering—selects a subset of the data based on an expression using column values
e sampling—selects a random subset of the data

* making arrays—takes the values of one column and turns them into an array
indexed by discrete values in another column

e distributing columns—makes two or more new columns from a single column of
values, distributed by the discrete values of another column
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Visualizing the Data on the Screen

The final step, having transformed the data, is to visualize the results.You can do this in
any of these ways; for example you can display the data on the screen as:

e ahierarchy (Tree Visualizer—Option, Decision, Regression)

* amap (Map Visualizer)

® ascatter plot showing relations of numerous independent variables (Scatter
Visualizer and Splat Visualizer)

e asassociated rules (Rules Visualizer)

* as evidence and probability (Evidence Visualizer)

* as box plots and histograms (Statistics Visualizer and Cluster Visualizer)
* as layered tables or cakes (Decision Table)

With Tool Manager you can map data values to specific visual elements on the screen
such as:

e colors
e Dbars
e heights

Finally, Tool Manager lets you control those options not related to data, including;:
® background colors
e grid spacing

e label sizes
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Starting the Tool Manager

You can run the Tool Manager in two modes:

* interactive mode—the Tool Manager provides windows, menus, buttons, and so on,
to let you access, mine, and visualize your data. Interactive mode also lets you save
a description of your actions to a “session file” for future use.

¢ batch mode—the Tool Manager performs all the actions described in a session file
without bringing up windows. For example, batch mode is useful for lengthy
computations that need to be done every night, so that the data can be fully
prepared each morning.

There are three ways to start the Tool Manager in interactive mode:

¢ Double-click the MineSet icon, which is in the Applications or the MineSet page of
the icon catalog. The Tool Manager starts with the same configuration used in the
last Tool Manager session.

* Double-click an icon representing a session file saved from a previous invocation of
the Tool Manager. This starts the Tool Manager with that session file.

¢ Start the Tool Manager from the UNIX shell command line by entering this
command at the prompt:

m neset [ sessionFile ]

Here, sessi onFi | e is optional and specifies the name of the session file to use. If
you do not specify a configuration file, MineSet starts up with the configuration
most recently used.

To start the Tool Manager in batch mode, enter this command at the UNIX shell prompt:

m neset _batch [-s serverPassword -d dat abasePassword] sessionFile

The -s and -d options allow you to specify the password for logging into the server and
database respectively. If you do not specify these options, mineset_batch will ask you to
type in the passwords, thus these options are useful when running mineset_batch from a
shell script. To specify that there is no password for either the server or database, use -s
or -d followed by two double quotes, that is,

m neset _batch -s "" -d "" foo.m neset

If you specify one of the two passwords, you must specify both.
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Figure 3-1 shows the Tool Manager’s startup window.

Figure 3-1 The Tool Manager Startup Window

This window consists of two panels related to the specific dataset and tool chosen, and
two information sections. Specification of servers and data sources is done via popup
dialogs accessible from the File menu.
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The panels and information sections are

Data Transformations, which lets you modify the data from your data source.

Data Destination, which lets you create visualizations based on your data, save the
data to a file, mine the data for association rules, create classifiers based on the data,
or find important columns in the data.

The top panel, which provides information on the currently selected data source.

The bottom panel, which contains a stream of information on the status on certain
operations.

The following sections describe each panel of the main Tool Manager window.

Choosing a Data Source

68

Data sources are selected using the first set of menu items in the File menu.

=.§ MineSet Tool Manager 2.5 cars™

Fite | Visuat Jools

Open New DBMS Table...  CtitT |o: Client
Open New DBMS Query...  Cirf+B helenviM
Open New Data File... CirfrF _—
Connect fo Server... Cirfr i/
Open Saved Session... Cirf+O
Regpen Current Session...

Save Current Session Cirf+rS
Save Current Session As...

Change current directory... ClfrD
Preferences...

Exit Cirf+Q

| I horsepower — double

Figure 3-2 File Pulldown Menu
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The first three options in the File menu let you select the data source from a
¢ DBMS Table

e  DBMS Query

¢ Data File

The fourth option, Connect to Server, lets you connect to a server without specifying the
data source.

You must connect to a server to get information from a database or mining tool, or to
apply transformations to an existing data file. It is not necessary if you plan to visualize
an existing client data file without transforming it.

Choosing an Existing Data File

Use the Open New Data File menu option to work with an existing data file. When you
select this option, the dialog in Figure 3-3 appears.

<% Local File < Senver File

Current Zerver: <not connected to server=

File:

Figure 3-3 Open New Data File Dialog Box
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This dialog box, which is similar to a standard file selection dialog box, provides a toggle
at the top to select client versus server files; it also has a label indicating the name of the
current MineSet server, and a push button to let you log in to a new server. The radio
buttons at the top let you select files on your client machine (in any directory accessible
to you) or files that exist in your single cache on the DataMover server, (see “Configuring
the DataMover Server” in Chapter 2.)

When you select the name of a file from the list in the left window, the columns of that
data file are shown in the right window.

When you click the Change Server button, a dialog prompts you for a server name, login
name, and password to connect to the server (see Figure 3-5).

If you want to access a data file created outside of Tool Manager, you must create a
.schema file for it. This is a text file containing a configuration “input” section, which gives
the name of the data file and describes its layout. The Tool Manager supports input
sections similar to those for the Tree Visualizer (described in Appendix B), except that it
does not support variable length arrays or the monitor option.

Choosing a Database Table

Use the Open New DBMS Table menu option to work with tables in a DBMS. Selecting
this option causes the dialog box in Figure 3-4 to be displayed.



Choosing a Data Source

Figure 3-4 Choosing New Database Table Dialog Box

The name of the currently selected server appears to the left of the Change Server button.
If you click this button, the dialog box shown in Figure 3-5 appears. This lets you specify
a server name, login, and password.

Figure 3-5 Specifying Server Name, Login, and Password
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Once you have logged in to a server, click the Change DBMS button to bring up a dialog
box that contains a popup menu listing DBMS names/vendors (see Figure 3-6). Select a
DBMS from the menu, and enter the login name and password to connect to the DBMS.
Note that the DBMS login and password are usually different from those required to
connect to the server.

Choose a DBMS, specify login information:

| Login name:

Figure 3-6 Sample Dialog Box Listing Available DBMS Names/Vendors

If you have logged on to an Oracle DBMS, the dialog box appears as shown in Figure 3-4,
with a list of tables on the left. When you select a table, the columns for that table are
shown on the right.

If the DBMS is Informix or Sybase, the dialog box shown in Figure 3-7 appears, with a list
of databases for the DBMS. Select a database, and the list of tables in that database are
shown.
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Current Zerver.  megamine

Current DEMSE:  TEQ - Sybase

Databases:

Figure 3-7 Dialog Box After Selecting Informix or Sybase DBMS

To use a certain table in the Tool Manager, select the table you want to use and click OK.

Running an SQL Query

Use the Open New DBMS Query menu option to work with tables created via SQL
queries against a DBMS. Selecting this option causes the dialog box in Figure 3-8 to

appear.
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| Current Server: mineset

Current DBMS:  demo - Oracle _|

Tahles: Preview Columns:

4] 4]
|E =
v|q ki

Double click any tahle or column name abowve to add to guery.

S0 Query: Gluery Preview Columns:

| .I
i
=T I

=
||‘

Figure 3-8 SQL Query Dialog Box

Selecting a server and DBMS in this dialog box has the same effect as selecting those
items in the Open New DBMS Table dialog box.

The SQL query is shown in the panel at the lower left. You can enter the query there, or
load it from a disk file using the Load SQL from File button. The names of tables and
columns in the current DBMS are shown to help build queries. To have their names
transferred to the SQL query panel, double-click on them.

When you have entered the SQL query, click the Submit SQL Query button to send it to
the DBMS for execution. The table columns resulting from the query appears on the
right.
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Transforming the Data

The Data Transformations panel lets you manipulate the tables with which you want to
work. After you have selected a table (via the File menu, described above), its column
headings appear in the Current Columns window of the Data Transformations panel
(Figure 3-9).

Data Transformations

L

Current Columns:

Table History Current view is:

(<] [»] 1 of 1
Prev.:
|_View History.. |

Mext:

L
|

Figure 3-9

The functions of the displayed options are:

The Data Transformations Panel

Remove Column—Iets you delete one or more columns that are not relevant to the

current visualization or mining.

Bin Columns—lets you assign each record to a group that falls within a certain range
(bin) of column values. For example, an age column may be binned into the ranges

(bins): 0-18, 19-25, 26-35, and so on.
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o Aggregate—adds columns of records (sum), creates a new column representing
maximum or minimum values, or makes an array from a column that is indexed by
other columns.

* Filter—lets you select a subset of the data based on an expression involving column
values, for example, leave only those records in which the age is less than 20.

®  Change Types—lets you change a column’s name as well as its type.

*  Add Column—Ilets you add a new column based on a mathematical expression. For
example, add a column “minor” based on the column “age,” using the expression:
“if age is less than or equal to 18 then minor is true; else minor is false.”

e Apply Model—lets you use a previously created classifier to label new records, to
estimate probabilities for label values, to test the classifier on new data, or to backfit
data to an existing classifier (see Chapter 10, “MineSet Inducers and Classifiers,” for
details).

e Sample—lets you select a random subset of the data. This is useful for very large
data sets.

The Remove Column Button

Remove Column lets you delete columns by selecting the column name or names in the
Current Columns panel, then clicking this button. The items in the Current Columns panel
change to show the new table columns. To choose multiple contiguous columns for
simultaneous removal, click and drag the mouse over the columns. To choose multiple
non-contiguous columns for simultaneous removal, hold down the Ctrl key while
selecting the additional columns.
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The Bin Columns Button

Binning lets you sort the information from one or more columns into groups in a new
column or columns (for example, with a range of ages, 0-18, 19-25, 26-35, and so on).
Click Bin Columns to get a dialog box that lets you specify the binning options
(Figure 3-10).

Figure 3-10  Bin Columns Dialog Box
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This dialog box lets you
® choose the column that is to be divided into bins
® specify the name of the new column to contain values for the bins

* set bin thresholds, or specify a range with thresholds at regular intervals

To specify binning options for one or more columns, select the column name(s), choose
the appropriate options below, and click the Apply button at the bottom of the dialog box.

If you select only one column for binning, the name of the resulting binned column
appears in the “New column name” box, and you can type in a new name if you like. In
the example shown in Figure 3-10, mpg_bin is the name for the new column; in this case,
it provides a range of fuel efficiencies. If you select more than one column for binning,
New column name stays inactive.

Next to New column name is a check box labeled “Delete original column”. When
chosen, this option automatically deletes the original column after binning. Click the
check box to turn this function on or off.

In the middle of the Bin columns dialogue box are two tabs for choosing Automatic
Thresholds or User Specified Thresholds. Choose Automatic Thresholds if you’'d like the
computer to suggest the bins or User Specified Thresholds if you’d like to specify the
thresholds yourself.

Automatically Computed Thresholds

If you've chosen the Automatic Thresholds tab, the program can use machine learning to
suggest bins.
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Uniform Range = |

Figure 3-11  Binning With Automatically Computed Thresholds
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The first choice under Automatic Thresholds is between the Automatically choose number
of bins and the Group into: ___ bins buttons. Click Automatically choose number of bins to let
the computer decide the best number of bins. If you choose to specify the number of bins,
click Group into: ___ bins, and type the number of bins you want into the field.

There are three ways to categorize data into bins:

Automatic—you must also select a discrete label. The thresholds are chosen so that
the distributions of labels within different bins are as different as possible. This
approach continues to create thresholds that split the range until no additional
interval is considered significant.

The “Min weight per bin” text field lets you specify the minimum weight in any bin;
this prevents the creation of bins with less weight than the number specified. No
interval is split if the two resulting subintervals do not each contain at least the
minimum weight you specify. By default, each instance has unit weight. In this
situation, specifying the Min weight per bin is the same as specifying the minimum
number of instances per bin.

Rather than specifying the minimum weight per bin, it is possible to have the
algorithm set that value automatically. The check box labeled Auto causes the
algorithm to calculate a value for the minimum weight per bin based on the total
weight of the instances: the more total weight, the higher the minimum weight per
bin (the relationship is logarithmic).

Uniform Range—the algorithm divides the value range into the specified number of
uniformly sized subintervals. The upper and lower bounds for the extreme ranges
include any values outside the ranges observed in the data. For example, if the
values for an attribute are in the range 3-8, and you specify four bins, the thresholds
identified are 4.25, 5.5 and 6.75, corresponding to the ranges:

o <425
e >425t055
e >551t06.75
e >6.75

Uniform Weight—the algorithm divides the value range into the specified number of
equal weight bins. Unlike Uniform Range, in which thresholds are identified that
separate the value range into intervals of equal size, Uniform Weight identifies
thresholds that group the instances into subsets of equal weight. By default, each
instance has unit weight. In this case, the Uniform Weight approach produces the
specified number of bins, each containing an approximately equal number of
instances.
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Both Uniform Range and Uniform Weight let you specify a trimming fraction, which
indicates the fraction of extreme values to be excluded from the value range prior to
generating bins. The default trimming fraction is 0.05. This excludes the 5% of the
instances with the most extreme values (2.5% with the lowest values in the range, and
2.5% with the highest values in the range). Trimming tends to reduce the influence of
outliers on the generation of thresholds.

All of the approaches let you decide whether you want to specify the number of bins or
let the algorithm select the number automatically. For the Uniform Range and Uniform
Weight approaches, the automatic selection of the bins is based on the number of distinct
values: the more distinct values, the more bins are chosen (the relationship is
logarithmic).

Typically, all of the available instances are used when identifying thresholds. When
binned attributes are later used to induce a classifier, the error estimates for that classifier
tend to be overly optimistic. This is because distributional information from the test set
was used to identify thresholds. Use training set only prevents the binning approaches
from looking at the records in the test set when identifying thresholds. This tends to give
a more realistic estimate of the classifiers' error rate. Use training set only requires the user
to specify the same Holdout ratio and Random seed (see “Error Options for Inducers” in
Chapter 10) that are used to create the holdout set for estimating classifier error.

The Use Weight menu lets you weight the instances by any numeric attribute. Changing
instance weight affects both Automatic and Uniform Weight, but has no affect on the
Uniform Range.

If you click Apply, the Tool Manager picks bin thresholds and displays them in the

“Thresholds for selected column are” text field. The text field at the bottom of the Bin
Columns window shows the progress of the binning algorithm and any errors that occur.
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Specifying Thresholds

If you specify your own thresholds (as shown in Figure 3-10), you can choose between
Use custom thresholds or Use evenly spaced thresholds by clicking either button. When you
type in the thresholds, you must click Apply to make those thresholds effective for the
selected columns.

The Use custom thresholds text box lets you enter the range criteria. For example, you
could enter the numbers 18, 30, 50, 60. This results in the following ranges: 0-18, 19-30,
31-50, 51-60, 61+. Note that you enter only the digits and commas, not the ranges.

To specify equally spaced bins over a range of values, click the Equally Spaced Bins button.
This activates the three text fields below it. You can type the start of the binning range,
the end of the range, and the spacing of the bins, respectively, into these fields. If you are
binning a column that is a date, you can specify units of time for the bin spacing (using
the “Date units” popup menu under the text fields). This would permit you, for example,
to bin a time period into bins of three weeks. Dates entered into these fields must be
typed in the form “MM/DD/YY”. Possible time units are as follows:

* years

® (uarters

e months
¢ days
e hours

* minutes

e seconds

The Use custom thresholds text box accepts dates either in double quotes (as shown below),
or without. If you enter dates without quotes, the quotes are added automatically.

"1/1/96", "2/1/96", "3/1/96", "4/1/96", "5/1/96", "6/1/96"
However, do not put quotes around dates used with Use evenly spaced thresholds.
Note: If you enter an invalid parameter, an error message is displayed after you click

Apply, informing you of the valid options and letting you either cancel the command or
return to the dialog box to make the appropriate changes.
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Aggregation
Before describing the features and effects of the Aggregate button (see page 86), this

section provides an introduction to the concept of arrays and distribution as used in the
aggregation feature.

Introduction to Arrays and Distribution

The Aggregate button lets you perform simple aggregations (for example, sum, min, max,
and so on), make arrays, and distribute columns. (See Table 3-1)

Table 3-1 Aggregate Example 1

State Age_bin Total $ Spent
CA 0-20 $50

CA 21-40 $454

CA 41-60 $693

NY 0-20 $35

NY 21-40 $541

NY 41-60 $628

If you make Total $ Spent into an array indexed by the binned column Age_bin, the
resulting table has only two columns:

Table 3-2 Aggregate Example 2

State Total $ Spent [Age_bin]
CA [$50, $454, $693]
NY [$35, $541, $628]

In this case, making an array reduces the number of columns by one, and also reduces
the number of rows by four. Arrays are useful for the Tree Visualizer tool; they are
necessary if you want to use sliders in Scatter Visualizer and Map Visualizer displays.
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Distributing columns is similar, but different in several important ways. Instead of
producing a single new column holding many values, distributing produces one new
column for each value of the index. For example, if in the first table was not made an
array, but instead distributed by Age_bin, the result is:

Table 3-3 Aggregate Example 3

State Total $_0-20 Total $_21-40 Total $_41-60
CA $50 $454 $693
NY $35 $541 $628

Thus, distributing increases the number of columns but decreases the number of rows.
If you have more than one binned column (for example, Age_bin and Sex_bin), you can
make a two-dimensional array (indexed by combinations of Age_bin and Sex_bin). You

also can distribute and make an array at the same time.

This table has two binned columns: one for age, one for sex.:

Table 3-4 Example of Binning

State Age_bin Sex_bin Total $ Spent
CA 0-20 1 $20

CA 0-20 2 $30

CA 21-40 1 $220

CA 21-40 2 $234

CA 41-60 1 $401

CA 41-60 2 $292

If you make Total $ Spent an array indexed by age, and remove Sex_bin, the results are:

Table 3-5 Results When Making Total $ Spent an Array

State Total $ Spent [Age_bin]

CA [$50, $454, $693]
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If you do not remove Sex_bin, the results are:

Table 3-6 Results When Specifying Sex_bin

State Sex_bin Total $ Spent [Age_bin]
CA 1 [$20, $220, $401]
CA 2 [$30, $234, $292]

If you make an array by both Age_bin and Sex_bin, the results are:

Table 3-7 Results of Making an Array by Age_bin and Sex_bin

State Total $ Spent [Age_bin] [Sex_bin]

CA [$20, $220, $401, $30, $234, $292]

Finally, if you distribute by Sex_bin and index by Age_bin, the results are:

Table 3-8 Results of Distributing Sex_bin and Indexing by Age_bin
State Total $ Spent [Age_bin], Sex =1 Total $ Spent [Age_bin], Sex =2
CA [$20, $220, $401] [$30, $234, $292]

The examples above (with the exception of Table 3-5) had exactly one relevant value for
each array element, and the distribution merely rearranged existing data values. For the
example in Table 3-5, there were two data values for each array element, and these were
summed. MineSet provides several aggregation options for datasets containing more
than one value to be distributed into a given output array element. The most common
option is to add the values (as done in Table 3-5). This is useful when accumulating
expenditures into budgets, for example. You also can take the minimum, maximum, and
average of the total number of values, as well as count them.

When distributing values for a given dataset, it is possible that there are no values
appropriate for a particular bin. In this case, for min, max, avg, and sum aggregations, the
DataMover fills in a value of NULL. For count aggregations, the DataMover fills in a
value of 0.
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The Aggregate Button

Columns to aggregate:

«

Group—-By columns:

You can use the Aggregate button to create simple aggregations, make arrays, or
distribute columns. Clicking this button causes the Aggregate dialog box to appear
(Figure 3-12). It shows three lists, with the columns in the current table appearing in the
middle list. If you want to aggregate, distribute, or turn a column into an array, select the
name of the column, and click the left arrow button between the left and center lists.
Below are popup menus that let you specify indexes (if the result is to be an array) and a
distribution column (if the result is to be distributed). In addition, at the bottom of the
dialog box are five toggles that let you specify how different values are to be combined
when aggregated: either summed, averaged, the min or max value, or the count. When
you are aggregating number-valued columns, you can choose any combination of these
options. For other types, only count is permitted. If you choose more than one option,
you get more than one result. For example, selecting average and max gives you one
result with average values, and another one holding the max values.

Columns to remove:

>
Kl

Figure 3-12

For selected aggregation columns, choose
1 or more aggregation operation(s):

Sum Min
Average has
Count

Aggregate Dialog Box

For columns to aggregate, choose indexes |
and/or distribution columns: 4

| Ao Frec cofiarns I

- | Ao Bt f;fzfzmz;sl

e | &0 pinmsedt cotnns |
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The three lists of column names are given below:
o Columns to aggregate.

*  Group-By columns (the default); this keeps the columns unchanged throughout the
operation. For each set of records with the same combination of values in the Group
By columns, only one record is output in the resulting table, with values in the
aggregated columns summed, averaged, minned, maxed, or counted (depending
on the checkboxes at the bottom of the panel).

o Columns to remove, as can be seen with the Sex_bin column in Table 3-5

After you have finished with the additional aggregate criteria dialog box, the Current
Columns text box in the Table Processing window shows the new column names that
result from applying these criteria.

The Filter Button

This button lets you filter the data via a mathematical expression. The resulting table

includes only records for which the expression is true (or, if numerical, non-zero). When
you click Filter, the Filter dialog (Figure 3-13) appears.

Filter by Expression

Add column name to expression: Defined by Expression:

I
Gl
Add op to expression:
E I_lil_;
| Check Expression__|

Figure 3-13  Filter Dialog Box
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This dialog box lets you select column names and operators on the left to build an
expression on the right. For a complete description of the expression definition language,
see “The Configuration File” in Appendix B.

The Change Types Button

This button lets you change the name of a column, as well as its type.

Changing a Column Type

Some databases store numerical values as strings. Oracle stores all numbers (both
integers and real numbers) in a single format, which defaults to the data type double in
the Tool Manager. You can use the Change Types button to ensure that these values are
processed correctly. To change the type of one or more columns, click the Change Types
button. A new dialog box appears (see Figure 3-14). This dialog box contains a window
with a list of column headings and their respective types.

Figure 3-14  Change Types Dialog Box
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First select a column heading in the window. Then click the New type button. This
produces a popup list of the possible types (invalid types are grayed out), as shown in
Figure 3-15.

Figure 3-15  Types Popup List

* int—represents a 32-bit signed integer.

¢ float—represents a single-precision floating-point number. The decimal point is
optional when representing a floating-point number.

* double—represents a double-precision floating-point number. The decimal point is
optional when representing a floating-point number.

* dataString—represents a string that is unlikely to appear multiple times. If it
appears multiple times, several copies are made. A dataString can be used to store
an address. Addresses are unlikely to be compared, and each record can have a
different address.
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* string—represents a string of characters that can appear multiple times in the data
file. Unlike a dataString, only a single copy of a given string is stored in memory, no
matter how many times it appears in the data. This saves memory for strings
appearing many times.

Comparing strings is also much quicker than comparing dataStrings. However,
reading in strings can be slower than reading in dataStrings because it is necessary
to look for duplications. An example of string use would be for a division name that
appears once for each department in the division. If you are unsure whether to use a
string or a dataString, use a string.

* date—represents the date type from the database.

® bin—represents a column created by a binning operation.

* fixed-length array—an array of values of fixed size, not created by the Tool Manager.

®  bin-base array—an array of values as can be created by the Tool Manager.

* variable-based array—an array of values of variable size, not created by the Tool
Manager.

After selecting a new type, click Apply to have the change take effect.

If you try to convert an inappropriate field (such as a name) to a number, the resulting
values are all zeroes.

Note: When the data source is an existing file, there are fewer possibilities available for
changing any given column.

Changing a Column Name

Select the original column, type a new name in the text field, and click Apply. Then click
Close.

To exit this dialog box, click Close.
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The Add Column Button

You can use the Add Column button to create a new column whose values are computed
based on a mathematical expression. For example, you could add a new column whose
values are the ratio of values from two existing columns. Click Add Column to get a dialog
box that lets you specify the new column name and expression (Figure 3-16).

—
_
=
\I_
2
i

Figure 3-16  The Add Column Dialog Box
In the upper left of this dialog box is a field for entering the new column’s name. Below

this is a popup menu that lets you specify the column type (integer, string, floating point,
and so on).
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The right-hand side of the dialog contains a large text entry area where you can type in
a definition of the expression (for a complete description of the expression definition
language, see “The Configuration File” in Appendix B). As a shortcut to typing column
names and operators, scrolled lists in the lower left of the dialog display all columns in
the current table and all possible operators. To insert a column name or operator into the
expression, either double-click it in its scrolled list, or select it and click the arrow button
to the right of the scrolled list.

To check the expression you have created, click the Check Expression button. If there is an
error, a dialog box appears, indicating what the error is and where it occurred. When you
click OK, the expression is automatically checked, and the dialog box is not removed
unless the expression is correct.

The Add Column dialog box checks for type compatibility: if you have assigned a
numerical expression to a string column (or vice versa), a warning message appears, and
the type of the new column is automatically changed to be correct.

The Apply Model Button

The Apply Model button lets you use a previously created model to label new records in
the current table, to estimate probabilities for a label value, to test the performance of the
model on the current table, or to backfit the current table onto an existing model. See
Chapter 10, “MineSet Inducers and Classifiers,” for details.
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The Sample Button

This button lets you select a random subset of the data. This is useful for data sets that
are too large to work with efficiently. When you click Sample, the Sampling dialog box
(Figure 3-17) appears.

=| Sample

Sampling

Choose a method for sampling:

Percentage: < Count; :

[Approximate)

L1 Complementary Sample

Random seed: :

‘ 014 | ‘Cancell

Figure 3-17  Sampling Dialog Box

You can sample two ways: as a percentage of the current table, or by setting the
maximum number of records to put in the sample. Percentage sampling is approximate,
you can get slightly more or slightly fewer records than the exact percentage would
indicate. The random sample is based on a numeric seed that can be specified in the
sampling dialog. If no seed is specified, the number 1 is used as the seed. If you want a
different random sample, specify a different random seed.

When you click the Complementary Sample toggle, you get all records except those that fall

in the random sample. That is, if you get a 10% sample with the Complementary Sample
not clicked, when you click it, you get the remaining 90% of the data.
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The Table History Buttons

Table processing is a series of operations performed by using the buttons described
above. To allow you to see this series of steps, and go back if you made a mistake, there
are two Table History buttons at the bottom of the Table Processing panel (Figure 3-18).
When you click the left arrow button, the columns window shows the table as it
appeared at an earlier step. Clicking the right arrow button returns the table to its current
state.

Table History Current view is:

] 2oz
Prev.: Aggregate Edit Prew. Op...

Figure 3-18  Table History Buttons

The “Current view is” Field

To the right of the history buttons is the information field Current view is, which counts
the changes you've made and indicates which step you are viewing. The two integers in
this field indicate which table view you're looking at, out of the total number of table
views that exist. For example, if you've made two changes, you can view the original
table (1 of 3), the table after the first change (2 of 3), or the table after the second change
(3 of 3).

The Prev and Next Buttons

As you go back and forth using the Table History buttons to view earlier versions of the
table, the Prev: and Next: fields (under the arrow buttons) help you keep track of where
you are in the history of the table. For any table you view, the Prev: field tells you what
the previous change was, and the Next: field tells you the next change.
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The Edit Prev. Op Button

The Edit Prev. Op. button allows you to edit the operation shown in the Prev. field. (This
button is not active when Current view is: 1 of some number, because that is the original
table, with no previous changes.) When you click the Edit Prev. Op. button, the dialog box
for the previous operation comes up, and you can make changes to that operation. For
example, if the previous operation was binning columns, when you click Edit Prev. Op.,
the Bin Columns dialog box appears.

Note that by changing a previous operation, you could affect operations you set up
subsequent to the current one. For example, if you delete a column that you used in a
subsequent binning operation, that binning operation becomes invalid. The Edit History
button can help you avoid such problems.

The View History Button

When you click the View History button, the panels showing the current column and data
destination are replaced by a panel showing you the complete history of the Data
Transformation table (Figure 3-19). Each version of the table appears as a box containing a
list of the columns, linked by a smaller box (indicating the operation performed on the
table) to the next version of it.
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File  View  UVisual Jools

| Current Server. localhost  Data Source: Client file: fusr/lib/mineset25/data/cars.schema
Current Working Directory: Adpeoplefguest/tS

l =

-

Data Source: For Selected Operation/Table:

| View [Add Op. Before... | [Add Op. After. |

. Status:

Figure 3-19  View History Dialog Box

As with Edit Prev. Op, changing one operation usually affects (sometimes invalidates)
subsequent operations in the history. You can select a specific operation to edit, add, or
view. The View History dialog warns you when changes affect the history, shows you the
new history. The row of buttons beneath the diagram window of the View History panel
allows you to change the size and orientation of the diagram as detailed below.
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Zoom Buttons

Under the window displaying this flow chart are the zoom buttons that let you view the
flow chart closer up or farther away (Figure 3-20). You can choose the zoom by using the
button indicating the percentage, or by clicking the arrow buttons to increase or decrease

the size. The increments of change are the same whether you use the percentage button
or the arrow buttons.

[ [~

Figure 3-20  Zoom Buttons

Overview Button
This button (Figure 3-21) creates, in a separate window, an overview of the entire history
chart that is synchronized with the Edit History dialog. The overview window shows

you which part of the history is currently visible, and lets you pan to other parts of the
history.

Figure 3-21  Overview Button

Vertical/Horizontal View Button
Next to the zoom buttons is a toggle button that lets you view the flow chart vertically or

horizontally (Figure 3-22). Clicking the button switches you back and forth between the
two points of view.

el B

Figure 3-22  Vertical/Horizontal View Button
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Data Source

Under the Data Source heading is the Change Data Source... button, which lets you change
the table on which the history operates. When you hold the button down, a menu
appears that lets you choose

e _.to DBMS table
e ..to DBMS query
e _.to Data File

Selecting one of these items causes a dialog box to appear that lets you select the new data
source.

Note: As with editing the history, changing the data source can invalidate history
operations.

View

Under the indicator View is a View Single Ops/Dest button. When this button is pressed,
the panel showing the history is hidden, and the panels showing current columns and
data destinations return to view. The function of this button is the same as choosing the
Single Ops and Destination option from the View pulldown menu at the top of the
window.

For Selected Operation/Table

Under the indicator For Selected Operation are three rows of buttons that become active if
you click one of the operations or tables in the flow chart. Once you select an operation,
you can alter it.

e The Edit Op button brings up the dialog box for the selected operation, so you can
make changes to it.

® The Delete Op button removes the operation from the table history, and the elements
that follow in the flow chart move over when it disappears.

e The Add New Op. Before and Add New Op. After buttons let you insert a new
operation into the table history.

e The View Data button shows the data for any selected table in the history. When you
click this button, a menu is displayed enabling you to select the entire dataset, or a
random sample of 10, 100, or 1,000 records.
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Other

Under the indicator Other there are three buttons that affect the total history file:

* Undo Change—undoes the most recent change to the history (except changes to the
data source)

® Redo Change—redoes any change you have undone.

®  Save to PostScript—save a picture of the history flow chart to a file in PostScript
format.

Investigating the Data

The Data Destination panel (Figure 3-23) lets you direct your processed data to one of the
MineSet visualization or mining tools, or to a data file.

There are three tabs at the top of this panel:
e Viz Tools

*  Mining Tools

®  Data Files

These are the three possible destinations for your data. They are discussed in greater
detail in later chapters dealing with the Data Destination tools.

Using Visualization Tools

If you choose the Viz Tool tab, the visualization tool panel appears under Data
Destination (Figure 3-23).
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Data Destination

Visual Elements:

]

Figure 3-23  Data Destination Panel

Viz Tool is a popup menu that lets you choose among Map Visualizer, Scatter Visualizer,
Splat Visualizer, Tree Visualizer, Statistics Visualizer and Record Viewer, to determine the type
of visual representation you want for your data.

The first five tools are described in their respective chapters.

The Record Viewer lets you view the data in the current table in a row/column

spreadsheet-like tool. To use the Record Viewer select it from the tool menu, and click
Invoke Tool.

*  Tool Options—lets you further specify options you want to set in the specified tool’s
configuration file.

®  Clear Selected—lets you undo the mapping to a selected Visual Element.
®  C(Clear All—clears all mappings.

*  Invoke Tool—lets you start the tool you specified (via the top button) using the
configuration file named in the Saved as text field.
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Each tool’s requirements are listed individually in the Visual Elements pane. This pane lets
you map a table column to a requirement. To do this,

1. Select a column by clicking its name in the Current Columns pane.
2. Select the requirement to which you want to map the column by clicking on that

requirement in the Visual Elements pane.

The Viz Tool panel now shows the Visual Element and the column to which it has been
mapped (see Figure 3-24).

Figure 3-24  Columns Mapped to Requirements
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You can clear the mapping at any time by selecting the requirement that has the mapping
you want to change, then clicking the Clear Selected button. You can clear all mappings
using the Clear All button.

If you want to specify other details to fine-tune your mappings or to change the settings
so that the data representations more clearly reflect your intentions, click the Tool Options
button. A dialog box specific to each MineSet tool appears, where you can manually
specify the options to use.

Note: For details on a specific tool’s options, see that tool’s chapter.

Using Mining Tools

The MineSet Classifiers are described in Chapter 10, “MineSet Inducers and Classifiers,”
Chapter 11, “Inducing and Visualizing the Decision Tree Classifier,” Chapter 12,
“Inducing and Visualizing the Option Tree Classifier,” Chapter 13, “Inducing and
Visualizing the Evidence Classifier,” Chapter 14, “Inducing and Visualizing the Decision
Table,” Chapter 15, “Inducing and Visualizing the Regression Tree.” Clustering is
described in Chapter 16, and Column Importance is described in Chapter 17.

Creating Associations for the Rule Visualizer

If you click the Mining Tools tab, then the Associations tab, the panel lets you take the data
file you created in Data Transformations and proceed to the Rule Visualizer. Each step of
the process is shown in the subpanels:

®  Assoc Settings—creates rule generation options and mappings from the columns in
your table to elements of association rules

*  Ruleviz Settings—provides options to tailor the representation of the association
rules in the Ruleviz tool

®  Execution—a button to invoke the process of finding association rules and

visualizing them

If you don’t want to go through this process manually, click the Execution button, and the
computer will perform the process using defaults.
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Figure 3-25  The Associations Tab

Finding Important Columns

The Column Importance (Figure 3-26) allows you to determine how important various
columns are in discriminating the different values of the label column you choose. You
might, for example, want to find the best three columns for discriminating the label good
credit risk so you can choose them for the Scatter Visualizer. When you select the label and
click Go!, a popup window appears with the three columns that are the best three
discriminators. A measure called “purity” (a number from 0 to 100) informs you how
well the columns discriminate the different labels. Adding more columns can only
increase the purity.
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Figure 3-26  The Column Importance Tab

There are two modes of column importance:
¢ Simple Mode

To invoke the simple mode, choose a discrete label from the popup menu, and
specify the number of columns you want to see.
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e Advanced Mode

Advanced mode lets you control the choice of columns. To enter advanced mode,
click Advanced Mode in the Column Importance panel. A dialog box appears, as
shown in Figure 3-27. The dialog box contains two lists of column names: the left
list contains available attributes, and the right list contains attributes chosen as
important (by either the user or the column importance algorithm).

Figure 3-27  Advanced Mode of Column Importance
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Advanced mode can work two different ways: finding several new important
attributes, or ranking available attributes.

¢ Finding Several Important Attributes

To enter this sub-mode, click the first of the two radio buttons at the bottom of
the dialog (...find [number] additional important columns). If you click Go! with no
further changes, the effect is the same as if you were in Simple Mode, finding
the specified number of important columns and automatically moving them to
the right column. Near each column, the cumulative purity is given (that is, the
purity of all the columns up to and including the one on the line). More
attributes can only increase the purity.

Alternatively, by moving columns names from the left list to the right list, you
can pre-specify columns that you want included and let the system add more.
For example, to select the age column and let the system find three more
columns, click the age column name, then click the right arrow.

Clicking Go! lets you see the cumulative purity of each column, together with
the previous ones in the list. A purity of 100 means that using the given
columns, you can perfectly discriminate the different label values.

¢ Ranking Available Attributes

Advanced Mode also lets you compute the change in purity that each column
would add to all those that were already selected. For example, you might
choose age, and then ask the system to compute the incremental improvement
in purity that each column would yield.

To enter this sub-mode, click the second of the two radio buttons at the bottom
of the dialog (...compute improved purity for left columns, cumulative purity for right
columns.). This sub-mode permits fine control over the process. If two columns
are ranked very closely, you might prefer one over the other (for example,
cheaper to gather, more reliable, easier to understand).

Column Importance Notes

Note that with other columns, the importance of features varies from their ranking alone.
For example, while net-income might be a good column individually, it might not be as
important together with salary because they are likely to be highly correlated. The best
set of three columns is not necessarily composed of the columns that rank highest
individually. If two columns give the income in dollars and in another currency, they are
ranked equally alone; however, once one of them is chosen, the other adds no
discriminatory power to the set of best features.
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Investigating the Data

Column selection is useful for finding the best three axes for the Scatter Visualizer, as well
as for finding a good discriminatory hierarchy for the Tree Visualizer.

All floating point values (double or float) are pre-discretized using the automatic
discretization. If a column has no value given to it in the left list, the algorithm did not
consider it, because it either had a single value (for example, when it is discretized into
one interval), or the number of records that it would separate is not statistically
significant.

Using Data Files

The Tool Manager lets you save the manipulated table for future use in a data file on the
client or server. If you click the Data Files tab, the panel shown in Figure 3-28 appears.

Data Destination

¥iz Tools y Mining Tools y Data File \

Send data to a file located on the...

.Client, and named: cars

| Choose new client file I

<> .Senver, and named: | sars |

Create File

Figure 3-28  The Data Files Panel

The two toggle buttons in this panel let you specify whether the file is to be saved on the
server or your client machine. The selected name for the client file appears next to the
Client checkbox. If you select Client, the Choose new client file button brings up a dialog for
you to choose the name for the client file. If you select Server, you can type the server
filename directly into the adjacent text field.

Note: Pathnames are not permitted for server files; all server files are stored in the
DataMover cache directory.
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Session Files
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The Tool Manager can save a description of your work to a “session file” for future use.
A session file contains a description of the data source you selected, all the
transformations on the data, and the mining or visualization of the data. Each session file
can hold descriptions of only one data source and one data destination; thus, if you
change the destination visual tool or source data table, the session file loses its links to
any previous data source or destination.

Session files can be saved at any time through the entries in the File menu, described
below. The name of the current session appears in the window’s title bar. The Tool
Manager also keeps a parallel session file, called .latest.mineset, in your home directory. It
always has a record of your most recent actions in the Tool Manager. Whenever you start
the Tool Manager without a session file, it reads the contents of the .latest.mineset file to
return you to the state when you last ran MineSet.

Session files also can be used for running the Tool Manager in batch mode, by issuing this
command at the UNIX shell prompt:

m neset _batch [-s serverPassword -d dat abasePassword] sessionFile

The -s and -d options let you specify the password for logging into the server and
database respectively. If you do not specify these options, mineset_batch will ask you to
type in the passwords, thus these options are useful when running mineset_batch from a
shell script. To specify that there is no password for either the server or database, use -s
or -d followed by two double quotes, that is,

m neset _batch -s "" -d "" foo.m neset
If you specify one of the two passwords, you must specify both.

In batch mode, the Tool Manager does not bring up tools or windows; however, it creates
files for tools. For example, if the session file includes the Tree Visualizer as the data
destination, running the Tool Manager in batch mode produces files for running the Tree
Visualizer, but the Tool Manager does not invoke it.



Pulldown Menus

Pulldown Menus

At the top of the Tool Manager window (see Figure 3-1 on page 67) are four pulldown
menus:

The following section describes each of these menus.

File
View
Visual Tools

Help

The File Menu

The File menu lets you choose what to do with your current session, which is one

complete session with a tool. This includes choosing the server, data source and table, all
the table manipulations, the mapping or classifying of the data, as well as opening or

saving a tool history, changing the working directory, and setting preferences.

=.§ MineSet Tool Manager 2.5 cars™

Fite | Visuat Jools

Open New DBMS Table...
Open New DBMS Query..
Open New Data File...
Connect fo Server...

Open Saved Session...
Regpen Current Session...
Save Current Session
Save Current Session As...
Change current directory...
Preferences...

Exit

Ciri+T
Cirf+R

Cirf+F |

Cirf+V
Ciri+O

Ciri+S

Ciri+D

Ciri+@Q

e: Client
helenv/id

F

| I horsepower — double

igure 3-29  File Menu

109



Chapter 3: The Tool Manager

110

The File menu provides five sets of functions:

The first set is for selecting a data source.

- Open New DBMS Table—lets you select a single table from a DBMS.

- Open New DBMS Query—Tlets you make an SQL query against the DBMS.
—  Open New Data File—lets you select a table from a data file on disk.

—  Connect To Server—lets you open a connection to a MineSet server.

The second set is for opening or saving .mineset files.

—  Open Saved Session...—lets you open a .mineset file.

—  Reopen Current Session —lets you reopen the current session file from the disk, in
case you do not want to save the current changes.

- Save Current Session—Tlets you save a currently open .mineset file.

—  Save Current Session As...—lets you name (or rename) and save a currently open
history as a .mineset file.

The third set is for changing the current directory.

—  Change Current Directory—Ilets you specify the directory in which the Tool
Manager creates all data and visualization files.

The fourth set is for setting preferences. Here you can specify whether to

— use ASCII or binary files

— include an entry for NULL values when creating arrays

— automatically load the most recent session when starting up the Tool Manager

— run MIndUtil in single- or multi-threaded mode; a slider allows you to select
how many threads to use.

The last option, Exit, lets you end the current session and exit the Tool Manager.



Pulldown Menus

The View Menu

The View Menu lets you select whether to see the history panel or the current columns
and data destination panels.

i

=.§ MineSet Tool Manager 2.5 cars™

File

View | Visuaf Tools

Current]
Current]

& Single Ops & Destination
& Entire History

be:
hel

Figure 3-30  View Menu

Single Ops and Destination—shows the current columns and data destination panels.
This menu option performs the same function as the View Single Ops/Dest button on
the history panel.

Entire History—shows the history panel. This menu option performs the same
function as the View History button on the Data Transformations panel.

The Visual Tools Menu

The Visual Tool menu lets you invoke any of the following visual tools directly:

Cluster

Decision Table

Evidence Visualizer

Map Visualizer

Rule Visualizer

Scatter Visualizer

Splat Visualizer

Statistics Visualizer

Record Viewer

Tree Visualizer
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If you have created a file that runs within one of these tools, and you want to go back to
it, click the tool. From within the tool, use File > Open to open the data file. These viewers
are described in their respective chapters, except for Record Viewer, which is described
later in this chapter, in “The Record Viewer” on page 113.

The Help Menu

The Help menu provides information about the elements of the Tool Manager and how
they work:

e Click for Help—Gives help information about a particular item if you press Shift-F1,
then click the item for which you want help.

e Overview—Gives an overview of the online help and how to use it.

¢ Index—Provides an index of the complete help system. This option is currently
disabled.

e Keys & Shortcuts—Provides the keyboard shortcuts for all of the Tree Visualizer’s
functions that have accelerator keys.

e Product Information—Indicates what version of the Tool Manager you are using.

e MineSet User’s Guide—Invokes the IRIS Insight viewer with the online version of
this manual.

The Tool Manager Options File
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The Tool Manager creates a .mineset file in your home directory. This is used to store the
preference indicating whether to restore the most recent session on startup, as well as the
default server name, login, and password. If you log in to the same server often, edit this
file and specify a server name and login as follows:

default _server_nane: m neset
defaul t _server _| ogi n: guest
def aul t _server _password:

Whenever you try to log in to a server, these names appear as defaults.
Warning: Putting a password in a file is a great security risk. Do not place a

password in the Tool Manager options file unless you want other people to know that
password.
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The Record Viewer

The Record Viewer lets you view MineSet data files in a format similar to spreadsheets.
There are five ways to start the Record Viewer.

Use the Tool Manager to start the Record Viewer. This invokes the Record Viewer on
the data currently configured in the Tool Manager.

Double-click on the Record Viewer icon, which is in the MineSet page of the icon
catalog. Since no .schema file is specified, you must select one by using File > Open.

Double-click on any MineSet .schema file. This launches the Record Viewer on that
.schema file.

Drag a .schema file onto the Record Viewer icon.

Start the Record Viewer from the UNIX shell command line by entering this
command at the prompt:

recordview [ file.schema ]

where fi | e. schema is optional and specifies the name of the .schema file to use. If
you do not specify a .schema file, you must use File | Open to specify one.

The Record Viewer shows the data specified by the .scherma file in spreadsheet format (see
Figure 3-31).
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Figure 3-31  Sample Record Viewer Screen

If a column is not wide enough to see a specific value, click on it to display that value at
the top of the Record Viewer. You also can change the width of columns by dragging the
separators between the columns.

To read a new .schema file into the Record Viewer, select File > Open. To close the Record
Viewer, select File > Exit.

Note that some of the visual tools also bring up record viewers to display the current
selections. These record viewers are built into the visual tools; while their behavior is the
same as the Record Viewer discussed above, they do not allow opening other .schema
files.
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Color Options for the MineSet Visualizers

Many of the tool option dialogs have options for choosing colors. MineSet has a color list
chooser that uses color swatches. This section describes how to choose, apply, and
change color options for the MineSet Visualizers.

Choosing Colors
If only one color is to be chosen (for example a grid color), a single color swatch appears

(Figure 3-32).

Grid Color
Figure 3-32  Configuration Option With a Single Color Swatch
Clicking the swatch brings up a Color Browser that lets you change the color of that

swatch (Figure 3-33). The Color Browser is described in more detail in the “Using the
Color Browser” section, shown in Figure 3-33.

Options  Sliders

Current

4] [v]

Color:

Saturation

Value

Figure 3-33  Color Browser
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If a list of color swatches is to be chosen, the list of swatches appears (these can be empty
initially), as shown in Figure 3-34.

Color list |. [ || ([ = el ]

Figure 3-34  Multiple Colors Swatches

To edit the color, click a swatch with the left mouse button. This also selects the swatch
for making changes to the colors with the buttons. If you click on the swatch with the
middle mouse button, the swatch is selected, but the color chooser does not appear.

Next to the list of swatches are four buttons. First is the Add button, labeled with a plus
sign (+), which adds a new color at the end of the list. A swatch is added, and the color
chooser appears, where you can select the color of that swatch. The Add button is
disabled if the maximum number of colors is already in the list.

Next to the Add button is a Delete button, labeled with a minus sign (-). This button
deletes the selected color. It is disabled if no swatch is selected, or if the list already has
the minimum number of colors.

Next to the Delete button are two buttons to shift the selected color right and left. These
buttons are disabled if no swatch is selected, or if the swatch is already at the end of the
list.

If there are more colors in the list than room to display them, scroll arrows are added at
each end of the list (Figure 3-35).

Color list <« mm B ==l

Figure 3-35  Scroll Arrows on Color Browser

If the hardware runs out of colors, the color swatches are replaced with text labels
showing the color in X notation (Figure 3-36).

Color list B #6efBd 5 EEE

Figure 3-36  Color Browser Out of Colors
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Using the Color Browser

The Color Browser (Figure 3-33) appears when you click a color swatch or the add button
in the Colors panel of the visualizer’s Configuration Options panel.

To select a color using the Color Browser:

1. Move your mouse cursor on top of the small circle in the colored hexagon.

2. Press the left mouse button, and move your mouse around the hexagon. The color
beneath the small circle appears in the rectangle next to the Current Color label. This
rectangle acts as your color palette while you choose a color.

3. Release the mouse button when the small circle is on top of a color you want. The
selected swatch immediately takes on the chosen color.

You can edit several colors without dismissing the Color Browser; clicking any color
in the options panel lets you edit that color in the already posted Color Browser.

4. Click the OK button when you decide on a color. The Color Browser window closes.
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Chapter 4

Using the Statistics Visualizer

This chapter discusses the features and capabilities of the Statistics Visualizer. It provides
an overview of this data visualization tool, then explains the Statistics Visualizer’s
functionality when working with the

e main window
e external controls

¢ pulldown menus

Finally, it lists and describes the sample files provided for this tool.

Overview of the Statistics Visualizer

The Statistics Visualizer lets you visualize statistics on columns. Statistics Visualizer
presents a window that contains one small panel for each column listed in the Current
Columns pane of Tool Manager. The Statistics Visualizer main window has a default size
and shows only a restricted number of column panels. If the number of columns is large,
scrollbars appear; alternatively, you can stretch the Statistics Visualizer window
horizontally or vertically to view more column panels.

The format of the column panel varies according to the column type, and the number of
distinct values that exist for that column. Columns are generally divided into two types:
numeric and discrete, shown as box plots and histograms, respectively.

A numeric column has integer, float, double or date values. Each box plot panel shows
statistics about data from a single column, including the minimum, maximum, mean,
median, and two quartiles (25th and 75th percentiles) of these numeric values. These
values are shown as lines across a vertical bar in graduated shades of green, and the
standard deviation of the population is shown as a +/- value. The quartiles are shown
whenever there are fewer than 50,000 distinct values, (see Figure 4-1). If there are more
than 50,000 distinct values in the column, the statistics are shown as a gray vertical bar.
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Values
117.8 Max

13.9 T
G, 23 2
+o13. 35 ?.? g§%1an——mean

-32.5 min

561 known wals, 439 nulls
283 distinct vals

Figure 4-1 Numeric Column Displayed by Statistics Visualizer

A discrete (or nominal) column has non-numeric (string, bin, or enum) values shown as
histograms, (see Figure 4-2). The discrete column panel shows up to 100 distinct values,
as well as a histogram of the number of instances of this distinct value. The default
ordering of the discrete rows is by decreasing count, but you can use the View pulldown
menu to select an alternative sorting. If there are 100 or fewer distinct categories, then the

column panel also contains the count of distinct values.

reason_not_working
Category Total VYalues
Unknown 115,226
Retired
Taking care of 7,558
Going to schol6,B57
I711 or disahl1f5,6189
Could not fin|l,851
Other |711

149,645 total vals
7 distinct vals

Figure 4-2 Discrete Column Displayed by Statistics Visualizer

After creating a visualization of your data, the Statistics Visualizer lets you see truncated
textual information in the histograms with a brush highlighter. The brush highlighter
activates as you pass the mouse across a field without clicking.



File Requirements

File Requirements

The Statistics Visualizer requires a data file, consisting of ASCII or binary fields. This file
is easily created when running the Tool Manager (see Chapter 3).

Starting the Statistics Visualizer

There are five ways to start the Statistics Visualizer:

¢ Use the Tool Manager to configure and start the Statistics Visualizer. See Chapter 3
for details on most of the Tool Manager’s functionality, which is common to all
MineSet tools.

* Double-click the Statistics Visualizer icon, which is in the MineSet page of the icon
catalog. The icon is labeled statviz. Since no configuration file is specified, the
start-up screen requires you to select one by using File > Open.

* Double-click the Statistics Visualizer icon on your Silicon Graphics desktop. The
startup screen requires you to select a data file by choosing File > Open.

|=| MineSet Statistics Viewer 2.5 {a] Dﬁ
Help
Figure 4-3 File > Open Menu Selection for Statistics Visualizer

Starting the Statistics Visualizer from the icon activates only the File and Help
pulldown menus. For the main window to be fully functional, open a .statviz file by
selecting File > Open.

121



Chapter 4: Using the Statistics Visualizer

122

e If you know what .statviz file you want to use, double-click the icon for that file. This
starts the Statistics Visualizer and automatically loads the file you specified. This
works only if the filename ends in .statviz (which is always the case for data files
created for the Statistics Visualizer using the Tool Manager).

* Drag the .statviz file icon onto the Statistics Visualizer icon. This starts the Statistics
Visualizer and automatically loads the file you specified. This works even if the
configuration filename does not end in .statviz.

Starting the Statistics Visualizer

Select the Viz Tools tab in the Data Destination panel of the Tool Manager’s main screen
(Figure 4-4). From the popup list of tools, choose Statistics Visualizer.

Data Destination

Visual Elements:

Figure 4-4 Data Destination Panel With Statistics Visualizer Selected
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Working in the Statistics Visualizer’s Main Window

Pulldown Menus

If you started the Statistics Visualizer from the icon, the main window shows the
copyright notice and license agreement for the Statistics Visualizer. Only the File and
Help pulldown menus can be used. For the main window to show all menus and
controls, open a .statviz file. Use File > Open (Figure 4-3) to see a list of configuration files.

Three pulldown menus let you access additional Statistics Visualizer functions. These are
labeled File, View, and Help. If you start the Statistics Visualizer without specifying a
configuration file, only the File and the Help menus are available.

The File Menu

The File pulldown menu for the Statistics Visualizer contains four options.
® Open loads and opens a file and displays it in the main window.

* Save As saves the current state of the Statistics Visualizer main window into an
image file

®  Print Image captures the image of outputs the current state of the Statistics
Visualizer main window and prints it to a printer.

¢ Exit closes all windows and exits the application

123



Chapter 4: Using the Statistics Visualizer

The View Menu

The Statistics Visualizer View pulldown menu (Figure 4-5) contains two options.

Figure 4-5 StatViz View Pulldown Menu

®  Sort Nominals By Count specifies that the nominal (discrete) columns show the
histogram of values that is ordered by decreasing per-value counts.

®  Sort Nominals By Name specifies that those same columns be ordered by the relative
alphabetical order of each data value name.
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The Help Menu

The Help menu provides access to five help functions (see Figure 4-6).

Cick for Help Shift+Fl|
Overview

drachex

Kevs & Shortcuts
Product Information
MineSet User’s Guide

Figure 4-6 Statistics Visualizer Help Menu

Click for Help turns the cursor into a question mark. Placing this cursor over an
object in the Statistics Visualizer’s main window and clicking the mouse causes a
help screen to appear; this screen contains information about that object. Closing the
help window restores the cursor to its arrow form and deselects the help function.
The keyboard shortcut for this function is Shift+F1. (Note that it also is possible to
place the arrow cursor over an object and press the F1 function key to access a help
screen about that object.)

Overview provides a brief summary of the major functions of this tool, including
how to open a file and how to interact with the resulting view.

Index provides an index of the complete help system. This option is currently
disabled.

Keys & Shortcuts provides the keyboard shortcuts for all of the Statistics Visualizer’s
functions that have accelerator keys.

Product Information brings up a screen with the version number and copyright notice
for the Statistics Visualizer.

MineSet User’s Guide invokes the Insight viewer with the online version of this
manual.
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Sample Data Files

The provided sample data files demonstrate the Statistics Visualizer’s features and
capabilities. The following files are in the /usr/lib/MineSet/statviz/examples directory:

mushroom.statviz
census95.statviz.
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Using the Tree Visualizer

This chapter discusses the features and capabilities of the Tree Visualizer. It provides an
overview of this visualization tool, discusses ways of invoking it, then explains the Tree
Visualizer’s functionality when working with the following elements.

e main window
e external controls
¢ pulldown menus

e overview window

Finally, this chapter lists and describes the sample files provided for this tool.

Overview of Tree Visualizer

The Tree Visualizer is a graphical interface that displays data as a three-dimensional
“landscape.” It presents your data as clustered, hierarchical blocks (nodes) and bars with
disks through which you can dynamically navigate, viewing part, or all, of the dataset.

As shown in Figure 5-1, the Tree Visualizer displays quantitative and relational
characteristics of your data by showing them as hierarchically connected nodes. Each
node contains bars whose height, color and disk correspond to aggregations of data
values. The lines connecting nodes show the relationship of one set of data to its subsets.
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File  Show  Display  Sglections  Go

Selection:

|Pointer is over:

Efern

Acme Inc.

Tilt <——= | T

Height: Total sales
Disk height: Target sales

| Color: % of target 73 100% 200% A

Figure 5-1 Example Display in the Tree Visualizer’s Main Window
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File Requirements

Values in subgroups can be summed and displayed automatically in the next higher
level. The base under the bars can provide information about the aggregate value of all
the bars. Bars representing negative values are shown below the top of the base. You can
see negative value bars more clearly by disabling the base height (see “The Display
Menu” on page 165, or the “Base Height Statements” section in Appendix B, “Creating
Data and Configuration Files for the Tree Visualizer”).

The Tree Visualizer requires the following files:

A data file consisting of rows of tab-separated fields. This file is easily created using
the Tool Manager (see Chapter 3). If you are generating this file yourself, see
Appendix B, “Creating Data and Configuration Files for the Tree Visualizer” for the
required file format.

Data files are generated by extracting data from a source (such as an Oracle,
INFORMIX, or Sybase database) and formatting it specifically for use by the Tree
Visualizer. Data files have user-defined extensions (the sample files provided with
the Tree Visualizer have a .data extension).

A configuration file describing the format of the input data and how these are
converted to a hierarchy. This file also is easily created using the Tools Manager (see
Chapter 3). You also can use an editor (such as jot, vi, or Emacs) to produce this file
(see Appendix B, “Creating Data and Configuration Files for the Tree Visualizer”).

Configuration files must have a .treeviz extension. When starting the Tree Visualizer,
or when opening a file, specify the configuration file, not the data file.
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Starting the Tree Visualizer

There are five ways to start the Tree Visualizer:

Use the Tool Manager to configure and start the Tree Visualizer. (See Chapter 3 first
for details on most of the Tool Manager’s functionality, which is common to all
MineSet tools; see below for details about using the Tool Manager in conjunction
with the Tree Visualizer.)

Double-click the Tree Visualizer icon, which is in the MineSet page of the icon
catalog. The icon is labeled treeviz. Since no configuration file is specified, the
start-up screen requires you to select one by using File | Open.

Starting the Tree Visualizer without specifying a configuration file causes the main
window to show the copyright notice for this tool. Only the File and Help pulldown
menus can be used. For the main window to be fully functional, open a
configuration file by selecting File | Open (Figure 5-2).

i =

=.§ MineSet Tree Visualizer 2.5

£ |

Open... Ctrf+ O

Open Other Window... Shift+Cirf+ O

Reopen h
Copy Other Window Cirf+C 0g
Save As... Ciri+S d:
Print Image... CirfrP >§I.
g Foof Manager of
Exit Cirf+ @

Figure 5-2 Tree Visualizer’s File Pulldown Menu
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If you know what configuration file you want to use, double-click the icon for that
file. This starts the Tree Visualizer and automatically loads the file you specified.
This only works if the filename ends in .treeviz (which is always the case for
configuration files created for the Tree Visualizer via the Tool Manager).



Starting the Tree Visualizer

Drag the configuration file icon onto the Tree Visualizer icon. This starts the Tree
Visualizer and automatically loads the file you specified. This works even if the
filename does not end in .treeviz.

Start the Tree Visualizer from the UNIX shell command line by entering this
command at the prompt:

treeviz [ configFile ]

where configFile is optional and specifies the name of the configuration file to use. If
you don’t specify a configuration file, you must use File > Open to specify one (see
Figure 5-2).

Options for Invoking the Tree Visualizer

There are a two options that affect how this tool is invoked:

-war nexecut e indicates that if you attempt to execute a command specified in an
execute statement, a warning is displayed and you are given the option to execute
the command or not. This is intended for an insecure environment, such as files
obtained from the Web, and is used automatically when commands are executed via
mtr files.

You can enable this option permanently by adding the line

*mi neset Vr nExecut e: TRUE

to the user’s . Xdefaults file, or by setting the environment variable
M NESET_WARN_EXECUTE

- qui et eliminates the dialogs that popup to indicate progress. You can enable this
option permanently by adding the line

*m neset QUi et : TRUE

to your . Xdefaults file.
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Configuring the Tree Visualizer Using the Tool Manager
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This section describes how the Tree Visualizer can be configured using the Tool Manager.
Although the Tool Manager greatly simplifies the task of configuring the Tree Visualizer,
you can construct a configuration file manually for this tool using an editor (see
Appendix B, “Creating Data and Configuration Files for the Tree Visualizer”).

For the Tree Visualizer, the Tool Manager does not support the following:

* Non-aggregated hierarchies where the data is displayed directly without
aggregating it.

® Real-time monitoring.

* Anumber of very rarely used options (skip missing, overview, shrinkage, root label,

speed, climb speed, leaf margin, root leaf margin, leaf edge margin, initial position,
initial angle, bar label size, base label size, and lod). See Appendix B.

® Variable-length arrays.

* Expressions computed after creating the hierarchy. For example, if you are
computing a percentage, the percentage must be computed after the hierarchy
aggregation takes place, since it is not possible to aggregate the percentages.

Note that the steps required to connect to a data source are described in Chapter 3.

Selecting the Tree Visualizer Tool

Select the Viz Tools tab in the Data Destination panel of the Tool Manager’s main screen
(Figure 5-3). From the popup list of tools, select Tree Visualizer. The mapping
requirements for the Tree Visualizer are displayed in the window on the right side of this
panel. Items in the Visual Elements: list that are preceded by an asterisk are optional.



Configuring the Tree Visualizer Using the Tool Manager

Data Destination

Visual Elements:

;

Figure 5-3 Data Destination Panel of Tool Manager With Tree Visualizer Selected

Key - Bars lets you define what the bars shown in the Tree Visualizer main window
represent. For example, in a table representing the budget of the 50 United States, the
keys could be state names. If the first key is associated with Alabama, the first bar
represents the values for Alabama.

Height - Bar lets you specify what the bar heights represent. Typically, the higher the bar,
the greater the value represented.

Sort By lets you specify a column, the values of which are used to sort the layout of the
nodes. The sort order defaults to ascending from left to right.

Hierarchy Root Level lets you specify how the table from your data source is converted into
a hierarchy. The Visual Elements list defaults to six hierarchical levels. If you specify a
sixth hierarchy level, the Tree Visualizer automatically adds a seventh. With every extra
level you specify, the Tree Visualizer adds another one. You can specify as many
hierarchy levels as necessary.
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Height - Disk—lets you specify what the heights represent for optional disks placed at the
same location as the bar. If no mapping is specified, no disks are displayed.

Height - Base—lets you specify what the base heights represent. If no mapping is
specified, the bar height mapping is used.

Color - Bar—lets you specify what the bar colors represent. The specific colors must be
assigned via the Tool Manager’s Tool Options panel (see “Choosing Colors” and “Using
the Color Browser” in Chapter 3).

Color - Disk—lets you specify what the disk colors represent. This option has an effect
only if the disk height is specified (see “Choosing Colors” and “Using the Color Browser”
in Chapter 3).

Color - Base—lets you specify what the base colors represent. If no mapping is specified,
the bar color mapping is used (see “Choosing Colors” and “Using the Color Browser” in
Chapter 3).

Undoing Mappings

To undo any mapping, select that mapping in the Requirements: window, then click the
Clear Selected button. To undo all mappings, click the Clear All button.

Specifying Tool Options

Clicking the Tool Options button causes a new dialog box to be displayed (Figure 5-4).
This lets you change some of the Tree Visualizer options from their default values.
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Figure 5-4 Tree Visualizer’s Configuration Options Dialog Box

The top of the dialog box has three columns: Bars, Node Bases, and Disks.
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Normalize Heights

This option lets you normalize heights across each level of the hierarchy (or across all
levels) of bars, node bases, and disks. Normalizing the heights determines the maximum
value of the height variable; it normalizes all values relative to that height. Thus, if the
maximum value is 30.0, and the maximum bar height was set to 1.0 (in arbitrary units),
a value of 15.0 would be mapped to a value of 0.5.

Normalizing across each level independently normalizes each level of the hierarchy. This
option is most useful if data has been summed up the hierarchy, and prevents the top
level of the hierarchy from dwarfing items at the lowest level. Normalizing across all
levels normalizes everything together, regardless of the level in the hierarchy. If neither
box is checked for bars, no normalization takes place.

Node Bases are normalized independently of Bars. If no boxes are checked, the same
normalization method used for bars is used for node bases, although the values are
normalized independently.

If disks are present and normalize with bars is checked, the disks are normalized in
conjunction with the bars: a disk and a bar representing the same value have the same
height. If one of the other normalize boxes is checked in the Disks column, disks are
normalized independently of the bars: the highest disk and the tallest bar have the same
height, regardless of the actual values represented by them.

Max/Scale Heights

This option lets you specify the height of the tallest bars and node bases. The default is
1.0 (in arbitrary units). If after looking at the view, you see that the heights are too low or
too high, use this field to adjust them. For example, entering 2 in the field causes all bars
to be doubled in height; entering . 5 makes all bars half as big.

If normalization was specified, this value represents the height of the tallest bar or base.
If normalization was not specified, all values are scaled by this amount. The latter can be
useful when comparing views of two different datasets.
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Filter out % shortest

This option lets you filter out nodes containing only short bars. First, the tallest bar in the
scene is calculated (if heights are normalized by level, then the tallest bar in each level).
Then only those nodes that contain at least one bar that is the appropriate percentage of
the tallest bar are shown. For example, if you enter 5% in this field, then only those nodes
containing at least one bar that is at least 5% of the height of the tallest bar are shown.
(Also shown are ancestors of such bars). This option is intended as a coarse way to filter
out small, uninteresting nodes. It is not intended as an exact mechanism of identifying
specific nodes of a certain value. Use of this option can accelerate the rendering of slow,
complex scenes, or reduce clutter resulting from many bars near zero height.

Although small nodes are filtered out, they are nonetheless counted in any cumulation
up the hierarchy.

Height Aggregation

By default, the height of the bars of the parent node is the sum of the height of all the bars
of the children; however, these heights can be average, max, min, count, or any of the
values that appear. This aggregation can be used for the values of the bar heights, base
heights, and disk heights.

Colors

This set of options lets you

* specify the list of colors to use

* specify the kind of mapping

* map colors to bars, node bases, and disks

To use these Colors options, you must have mapped a column to the *Color - Bar,
*Color - Disk, or *Color - Base requirements of the Data Destination panel. See

“Choosing Colors” and “Using the Color Browser” in Chapter 3 for a more detailed
explanation of how to choose and change colors.
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Color list to use lets you specify the color list using the + button next to the color list label.
This brings up a color editor that lets you specify a color to be added to the list.

Kind of mapping lets you specify whether the color change that is shown in the graphic
display is Continuous or Discrete. If you choose Continuous, the color values (of the bars,
node bases, or disks) shift gradually between the colors entered in the Color list to use
field as a function of the values that are mapped to those colors in the Color mapping field.
If you choose Discrete, the colors change only at the specified boundaries.

Color mapping lets you specify values to which the colors are mapped.
Example 5-1

If you

* used the Color Browser to apply red and green to bars
¢ selected Discrete for the Kind of mapping

¢ entered the values 0 100

then the display shows all bars (or node bases or disks) with values of less than 100 in
red, and all those with values greater than or equal to 100 in green.

Example 5-2

If you

¢ used the Color Browser to apply red and green to bars

e selected Continuous for the Kind of mapping

¢ entered the values 0 100

then the display shows all bars (or node bases or disks) with values less than or equal to

0 as completely red, those as greater than or equal to 100 as completely green, and those
between 0 and 100 as shadings from red to green.
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Color Aggregation

By default, the values of the colors of the bars of the parent node are the sum of the values
of all the bars of the children; however, these colors can be average, max, min, or any of
the values that appear. This aggregation can be used for the values of the bar colors, base
node colors, and disk colors.

Color by Key

This option lets you automatically color the bars by their key value. This option is
ignored if another coloring was specified. If you specify no color list, or specify
insufficient colors, additional colors are chosen at random. If extra colors are specified,
they are ignored.

Make Fixed

By default, this option places all bars across one row. This option allows changing the
number of rows or columns. If neither rows nor columns are selected, or the number is
set to 0, then neither rows nor columns are fixed, and the closest approximation to a
square is displayed.

Message

This option lets you type in any message you want. The message statement specifies the
message displayed when the pointer is moved over an object or when an object is
selected. By default, the same message is used for the base as for the bars. If no message
is specified, a default message containing the names and values of all the columns is
used.

The format of the message must match the type of data being used:

e Strings must use %s.

¢ Ints must use integer formats (like %d).

¢ Floats and doubles must used floating-point formats (like %f).

For a detailed description of the message field, see “Message Statements” in Appendix B.

139



Chapter 5: Using the Tree Visualizer

140

Execute and Base Execute

These options let you type in a UNIX command that is executed when double-clicking
on a bar or base. If only the Execute field is filled in, it applies to both bars and bases. If
both are filled in, Execute applies to bars, and Base Execute applies to bases. The format
is similar to the message statement. If no execute statement appears, double-clicking has
no effect.

For a detailed description of the Execute field, see “The Execute Statement” in
Appendix B.

Sky Color
You can specify either one or two colors. If only one color is specified, the sky is solid. If

two colors are specified, the sky is shaded between the colors. When specifying two
colors, the first color is for the top of the sky, the second for the bottom.

Ground Color
You can specify either one or two colors. If only one color is specified, the ground is solid.

If two colors are specified, the ground is shaded between the colors. For the ground, the
first color is for the far horizon, the second is for the near ground.

Base Label Color

You can specify the color of the labels on the front of the bases.

Bar Label Color

You can specify the color of the labels on the front of the bars.

Line Color

You can specify the color of the lines connecting the bases.
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Sort Order

If you select the Sort by Key checkbox, the nodes in the display are in sorted order. The
menu next to the checkbox lets you specify whether to sort in ascending or descending
order.

Resetting the Tool Options

If, after you have made changes to the Tool Options dialog box, you want to reset the
values of all options to their default values, click the Reset Options button.

Saving the New Tool Options

Once you have finished making changes to the Tool Options dialog box, click OK to
return to the Tool Manager’s main screen.

Saving Tree Visualizer Settings

The Tool Manager stores information for the Tree Visualizer in several files, all sharing
the same prefix:

*  <prefix>.treeviz.data contains data.

*  <prefix>.treeviz.schema describes the data file.

®  <prefix>.treeviz contains information needed by the Tree Visualizer.

®  <prefix>.mineset contains all the information needed to create the other files.

To specify a prefix, use the Save Current Session As ... menu option in the File menu of the

Tool Manager’s main window. If you do not specify a prefix, it is based on the data
source.

When you use the Invoke Tool button, the .data, .schema, and .treeviz files are updated, if
necessary.

Invoking the Tree Visualizer

To see the Tree Visualizer graphically represent your data, click the Invoke Tool button at
the bottom of the Data Destination panel.
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Working in the Tree Visualizer's Main Window

A file’s hierarchy is visible only after a valid configuration file is specified. For example,
specifying store.treeviz results in Figure 5-5.

File  Show  Display  Sglections  Go

Selection:

|Pointer is over:

Acme Inc.

Tilt <——= | T

Height: Total sales
Disk height: Target sales

Color: % of target --

Figure 5-5 Tree Visualizer’s Initial View When Specifying store.treeviz
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The root node of the hierarchy is at the front of the scene, near the bottom of the Tree
Visualizer’s main window. In back of the root node are its descendents; each one consists
of a base with bars on it. You can change what the heights and colors of the bars represent
via the Tool Manager or by manually changing the .treeviz configuration file; usually, the
base represents the aggregate of all the bars. Bases are connected with lines representing
the connection of the nodes to their descendents.

Highlighting an Object or Node

To highlight an object, move the mouse over that object (either a base or a bar). This
causes information about that object to appear over the top left of the view area, under
the Pointer is over: label (Figure 5-6). To highlight a node and obtain information about
that node, place the pointer over a line leading to that node. This information appears in
the same place as that for an object.

Pointer is over:
Acme Inc.:Eastern:MewYork:clothing
$1,925.00, 92% of target, 106% of last year

o | = | e

Figure 5-6 A Highlighted Object and the Information It Represents
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Selecting an Object

To select an object and zoom to it, left-click the mouse on that object. Hold the Ctrl key
down while clicking to select the object without zooming to it. At the top of the window,
under the label “Selection:”, you see information about a selected object. The information
is the same as that shown when highlighting an object. As long as the object is selected,
the information is displayed. This lets you compare information about two objects by
selecting one, then highlighting the other. Using the mouse, you can cut and paste
selection information into other applications, such as reports or databases.

If you hold the Shift key while left-clicking on an object, the selection of that object is
toggled. If the object is currently not selected, it then is selected; conversely, if it is
currently selected, it then is deselected. Using this technique, it is possible to select
multiple objects simultaneously. While the information under the “Selection:” label only
shows the information on the last object selected, it is possible to see the values for all
selections by using Selections > Show Values or by drilling through to the original data
behind the selections (see “The Selections Menu” on page 166).

If an execute statement was specified via Tool Manager or the configuration file, then
double clicking on an object executes the appropriate command. If the - war nexecut e
option was specified when invoking the Tree Visualizer, a warning is given first.

Spotlighting an Object

When you select an object, a white spotlight appears on it (Figure 5-7). A yellow spotlight
appears when you are searching (see “The Search Panel” on page 154). Spotlights are
visible even if the selected object is a descendent node in the far background.

The edges of spotlights are surrogates for an object: when you move the pointer over the
edge of a spotlight, the associated object is highlighted, and information about that object
appears above the top left of the view. Left-click the edge of a spotlight to select the
associated object and (if the Ctrl key is not held down) to zoom to it. The spotlight is
active only on the solid lines along the edges, not the translucent section in the center.
This lets you select objects behind the spotlight.



Working in the Tree Visualizer’s Main Window

Selection:

Pointer is over:

Figure 5-7 Example of a Selected (Spotlighted) Object

Using the Right Mouse Button

When the cursor is in the main window, clicking the right mouse button (or, if the mouse
has been reconfigured, the third button) brings up a menu that lets you select the children
of anode. If you click on a node with children, it provides you with a list of the children.
This list is displayed as long as you hold the mouse button down. If you do not click on
a node, but one is selected, it provides you with a list of children of the selected node. If
nothing is selected, or if the selected node has no children, no menu is displayed.
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Navigating With the Middle Mouse Button

To navigate over the scene in the main window, use the middle mouse button. You also
can use external controls to perform all middle mouse button functions (see the “External
Controls” on page 147).

To move through the main window, click the middle mouse button. A small square
appears (see Figure 5-8). Move the cursor out of this square while pressing the mouse to
move your point of reference dynamically through the 3D landscape. The farther the
cursor is from the square, the faster your viewpoint moves. To move the viewpoint
forward, move the mouse up. To move the viewpoint back, move the mouse down.
Moving the mouse left and right causes the viewpoint to shift accordingly. You can move
in any direction as long as a part of your data is visible.

L. F

_Afzona

Western

Figure 5-8 Example of the Square as Navigational Base

To move the viewpoint up and down, hold the Shift key down when pressing the middle
mouse button. To move the viewpoint up, move the mouse up. To move the viewpoint
down, move the mouse down. You cannot move below ground level.

To combine horizontal and vertical motion (that is, to move the viewpoint back and forth,
as well as up and down), hold the Alt key down when pressing the middle mouse button.
Note that while moving forward, the viewpoint also moves down, based on the current
tilt. Similarly, while moving backward, the viewpoint moves up, based on the tilt.

Note: You cannot turn from side to side. Tilting the viewpoint requires using external
controls.
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External Controls

Several external controls surround the graphics window. These consist of buttons and
thumbwheels.

Buttons

At the top right of the image area are eleven buttons as shown in Figure 5-9.

< N[AN D[ U] B

Home

Set Home
View All

Go Back
Go Forward
Parent
Move Left
Move Right
First Child
Last Child
Choose Child

I
Q
c
S
o
o
©

Tree Visualizer’s External Button Controls

Home takes you to a designated location. Initially, this location is the first viewpoint
shown after invoking the Tree Visualizer and specifying a configuration file. If you
have been working with the Tree Visualizer and have clicked the Set Home button,
then clicking Home returns you to the viewpoint that was current when you last
clicked Set Home.

Set Home makes your current location the Home location. Clicking the Home button
returns you to the last location where you clicked Set Home.

View All lets you view the whole hierarchy, keeping the tilt of the camera. To get an
overhead view of the scene, tilt the camera to point straight down, then click the
View All button. To tilt the camera, see the description of the Tilt thumbwheel (see
“Thumbwheels” on page 149).
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Go Back lets you return to the previous location. If you have just started the Tree
Visualizer and have not moved from the home view, this button is grayed out.

Go Forward lets you proceed to the location from which you clicked the Go Back
button. If you have not clicked the Go Back button, the Go Forward button is grayed
out.

Parent is active only when you have an object selected. If a bar is selected, clicking
this button selects the base containing the bar. If a base is selected, clicking this
button moves up the hierarchy to the parent node. Once the root node has been
reached (highest level of the hierarchy), the Parent button is grayed out. Note that
when using Parent, the selected node is changed to the parent of the previously
selected one.

Move Left lets you select the next sibling to the left. If a bar is selected, the bar to the
left of it is selected. If a base is selected, then, if the parent has another child to the
left, that is selected. This button is grayed out if nothing is selected, or if the current
selection has no sibling to the left.

Move Right lets you select he next sibling to the right. If a bar is selected, the bar to
the right of it is selected. If a base is selected, then, if the parent has another child to
the right, that is selected. This button is grayed out if nothing is selected, or if the
current selection has no sibling to the right.

First Child lets you select the first child of the current node. This button is grayed out
if there is no selection, if a bar is selected, or if the current selection has no children.

Last Child lets you select the last child of the current node. This button is grayed out
if there is no selection, if a bar is selected, or if the current selection has no children.

Choose Child produces a popup menu that lists all the children of the current node.
This button is grayed out if there is no selection, if a bar is selected, or if the current
selection has no children.

You also can perform these functions using the Go menu (see “The Go Menu” on
page 167.)
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Thumbwheels

Four thumbwheels appear around the lower part of the graphics window border (see
Figure 5-10). They let you dynamically move the viewpoint.

N\
Tilt <——> DRI

T e N Dolly |

Thumbwheels

Figure 5-10  Tree Visualizer’s Thumbwheels
¢ The vertical H (height) thumbwheel, on the upper left, moves the camera up and
down. You cannot move the viewpoint below ground level.

e The vertical Tilt thumbwheel, at the bottom left, tilts the camera. You can tilt the
viewpoint to any position from straight ahead and straight down. You cannot tilt
the viewpoint to look up.

® The horizontal <--> (pan) thumbwheel, at the bottom left, moves the viewpoint
from left to right and back. You cannot rotate the viewpoint.

¢ The vertical Dolly thumbwheel, on the right, moves the viewpoint forward and
backward.
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Height Slider

A slider to the top left of the main window (Figure 5-11) lets you rescale all objects in the
window. Pushing the slider up to a value of 2.0 doubles the size of all objects in the main
window. Pulling the slider back down to a value of 1.0 returns the objects in the window
to their original heights.

1.0

Figure 5-11  Tree Visualizer’s Height Slider

You also can access all of the Tree Visualizer’s functions via five pulldown menus. These
are labeled File, Show, Display, Go, and Help.

If you start the Tree Visualizer without specifying a configuration file, only the File and
the Help menus are available. The Show, Display, and Go menus are available after a
graph is loaded.
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The File Menu

The File menu (Figure 5-12) contains nine options.

=.i MineSet Tree Visualizer 2.5: store

File | Show  Display  Selections  Go
Open... Cirf+ O {_
H Open Other Window...  Shift+ Ctrf+O |———
Reopen —
Copy Other Window Cirf+C

Save As... Cirf+rS

Print Image... CirfrP

Start Toof Manager

Exit Cirf+Q

-

Figure 5-12  Tree Visualizer’s File Pulldown Menu With Options

¢ Open loads and opens a configuration file, displaying it in the main window.
Previously displayed data is discarded. Use Open to view a new dataset, or to view
the same dataset after changing its configuration.

*  Open Other Window opens a configuration file, but displays its results in a different
window. The current dataset remains open.

®  Reopen reopens the currently opened file. This can be used after the configuration or
data file has been updated.

*  Copy Other Window opens a new window that displays the same view of the current
dataset. You can interact with these windows independently.

* Save As saves the state of the current Tree Visualizer window into an image file. The
user specifies both the file name (default is treeviz.rgb), format (default is rgb), and
whether to save the entire window, including any legends, or just the main scene
with the graphical objects (default is the full window).
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Print Image outputs the state of the current Tree Visualizer window to a printer. You
can specify the output printer using a Print dialog panel (default is your system's
default printer) and, like the Save As dialog, choose whether to print the entire
window or just the main scene window.

Start Tool Manager starts the Tool Manager (if not already running), and restores it to
the state it was in when the Tree Visualizer was invoked.

Close closes the current window (and all panels associated with it). If no other
windows are open, Close exits the application.

Exit closes all windows and exits the application.

The Show Menu

The Show menu (Figure 5-13) contains four options:

Overview
Search Panel
Filter Panel
Marks Panel

Each of these options brings up another dialog box for interacting with the data.

=.§ MineSet Tree Visuafizer 2.5: store

File | Show | Display  Seglections  Go

Selectig————— - - - - — - — - |

Overview... Cirfr i/

Search Panel... CirltE

Pointer

Filter Panel... CirfrF
Marks Panel... CirlvM

Figure 5-13  Tree Visualizer’s Show Pulldown Menu With Options
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The Overview Window

Select Overview in the Show menu to bring up a new window with an overhead view of
the complete hierarchy (Figure 5-14). If you want the Overview to be brought up
automatically each time the scene is viewed, set the Overview option in the configuration
file (see “Overview” on page 566).

1
|=| overview = [

} "'.IL."' ‘ ‘ L J '.,IILI." '||I|I ‘ lll.fll l:n'll "TI' I|L|II "'.IL."' ‘ I'ull I"':l.n"l II".L"'I III".FI Ilul .J ‘ Il'ill ‘ IIII'L'II. Il!'ll. ll'lll Ilull ‘ L J

Figure 5-14  Tree Visualizer’s Overview Window

The “X” in the Overview window shows your current location. The Overview helps you
keep track of your location and viewpoint in the entire scene. It can also help you quickly
go to a specific node.

To select an object in the Overview and have the main view zoom to it, left-click that
object. This is similar to left-clicking the object in the main view. Middle-clicking
anywhere in the overview zooms your viewpoint to that location, even if no object is at
that point.
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The Search Panel

Select Search in the Show menu to bring up a dialog box that lets you specify criteria to
search for objects (Figure 5-15).

Figure 5-15  Tree Visualizer’s Search Dialog Box
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Once the search is complete, yellow spotlights highlight objects matching the search
criteria (see Figure 5-16). To display information about an object under a yellow
spotlight, move the pointer over that spotlight; the information appears in the upper left
corner, under the label Pointer is over:. To select and zoom to an object under a yellow
spotlight, left-click the spotlight; if you press the Ctrl key while clicking, zooming does
not occur.

Acme Inc.

Figure 5-16  Sample Results of a Search in the Tree Visualizer

Iltems in the Search Panel

To specify whether a search is case-sensitive, click the Ignore Case In Searches checkbox, at
the top of the Search panel. For example, if this toggle is on (a check mark appears on that
button), the string “hello” is the same as “HellO.”

To the right of the case sensitivity checkbox is another, labeled Treat Nulls as Zeros. If this

checkbox is off (the default), comparisons involving nulls cannot return TRUE in a
search. If the it is on, nulls are treated as equal to zero.
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Below the case-sensitivity checkbox are controls that let you specify the parts of the
hierarchy to be searched. By default, the whole hierarchy is searched. To limit the levels
searched, select a relational operator (such as <=) from the option menu that lets you
specify the operand for the level. Then use the slider to select the level to be searched.
Level 0 is the root of the hierarchy, level 1 is the level below that, and so forth. To search
the root and the two levels below that, for example, choose <= 2.

Checkboxes also let you choose whether to search the bars or the bases.

When searching through bars, the default is that all bars are searched. To search only a
specific list of bars, you must select them. The Set All button turns on all bars; this is
useful if most of the bars are to be searched, and only a few are to be turned off. The Clear
button turns off all bars. If no bar is selected, the bar list is ignored, and all bars are
searched.

Below the panel for bar labels is a Hierarchy field that lets you specify nodes to search
(Figure 5-17). Below the Hierarchy field are fields that let you specify search criteria for
individual columns (defined in the Current Columns: window of the Tool Manager’s
Table Processing pane, see “Selecting the Tree Visualizer Tool” on page 132).

Ignore Case In Searches Treat Mulls as Zeros

1
Level: -l =i <P Bars < Bases

g { ¥
Hierarchy: | Contains i _ -l

Matches | 7]

15 Nulf
Figure 5-17  Detail of the Tree Visualizer’s Search Dialog Box

product
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To search for numeric values, enter the value, and select a relational operation (=, !=, >,
<, >=, <=). To search for alphanumeric values, enter the string for which you want to
search. You can use any of three types of string comparisons:

¢ “Contains” indicates that it contains the appropriate string. For example, California
contains the strings Cal and forn.

e “Equals” requires the strings to match exactly.
* “Matches” allows wildcards:
— An asterisk (*) represents any number of characters.
— A question mark (?) represents one character.
—  Square braces ([ ]) enclose a list of characters to match.
For example, California matches Cal*, Cal?fornia, and Cal[a-z]fornia.
In some cases (usually associated with binning in the Tool Manager), an option menu of
values appears, instead of a text field. To ignore that variable, select Ignored in the Option

menu. You can use relational operators (such as >=) with these options. This means that
the specified value as well as subsequent ones are selected.

In addition to numeric and string comparison operations, you can specify I s Nul |,
which is true if the value is null.

To the right of each search field is an additional option menu that lets you specify “And”
or “Or” options. For example, you could specify “sales > 20 And <40.” You can have any
number of And or Or clauses for a given column, but cannot mix And and Or in a single
column.

Note that if different levels of the hierarchy are keyed by different types of data (for
example, the top level is selected by strings, while the second level is selected by
integers), then the “Hierarchy” search field is treated as a string and provides string
operations, not number operations.

If the Ignore Case In Searches checkbox is checked, the comparisons of all string searches
are case-insensitive.
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Six buttons are placed across the bottom of the Search panel:

®  Search causes the search to be started. This button is automatically activated if the
Enter key is pressed and the panel is active.

®  Clear turns off all search spotlights and erases the values from the search fields.

* Next selects and zooms to the next matched object, in left-to-right order. After the
last matched object is selected, clicking Next returns the view to the Home position.
Next is valid only after a search that has found matches.

®  Previous selects and zooms in the opposite order from that of the Next button.

®  Select causes all objects that matched the search criteria to be selected. The Selections
menu can then interact with these objects.

¢ Close closes the search window and turns off the search spotlights. If the Search
panel is reopened, it is in the same state as it was before the last Close; clicking Search
again repeats the last search.

The Filter Panel

The Filter panel filters out selected information, thus fine-tuning the displayed hierarchy.
You can use the Filter panel to emphasize specific information, or to shrink the amount
of data for better performance. Figure 5-18 shows a sample Filter panel.
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Figure 5-18  Tree Visualizer’s Filter Dialog Box

To specify whether a filter is case-sensitive, click the Ignore Case In Filter checkbox, at the
top of the Filter panel. For example, if this toggle is on (a check mark appears on that
button), the string “hello” is the same as “HellO.”
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To the right of the case sensitivity checkbox is another, labeled Treat Nulls as Zeros. If this
checkbox is off (the default), comparisons involving nulls cannot return TRUE in a filter.
If the it is on, nulls are treated as equal to zero.

Below the case-sensitivity checkbox are controls that let you specify the parts of the
hierarchy to be filtered. By default, the whole hierarchy is filtered. To limit the levels
filtered, select a relational operator (such as <=) from the option menu that lets you
specify the operand for the level. Then use the slider to select the level to be filtered. Level
0 is the root of the hierarchy, level 1 is the level below that, and so forth. To filter the root
and the two levels below that, for example, choose <= 2.

Checkboxes also let you choose whether to filter the bars or bases.

When filtering bars, the default is that all bars are filtered. To filter only a specific list of
bars, you must select them. The Set All button turns on all bars; this is useful if most of
the bars are to be filtered, and only a few are to be turned off. The Clear button turns off
all bars. If no bar is selected, the bar list is ignored.

Filtering bars does not affect the information in the base, which continues to include the
summary of all bars.

Below the panel for bar labels is a Hierarchy field, which lets you specify nodes to filter.
Below the Hierarchy field are fields that let you specify filter criteria for individual
columns (defined in the Current Columns: window of the Tool Manager’s Table
Processing pane, see “Selecting the Tree Visualizer Tool” on page 132).

To filter for numeric values, enter the value, and select a relational operation (=, !=, >, <,
>=, <=). To filter for alphanumeric values, enter the string for which you want to filter.
You can use any of three types of string comparisons:

¢ “Contains” indicates that it contains the appropriate string. For example, California
contains the strings Cal and forn.

e “Equals” requires the strings to match exactly.
e “Matches” allows wildcards:
— An asterisk (*) represents any number of characters.
— A question mark (?) represents one character.
—  Square braces ([ ]) enclose a list of characters to match.

For example, California matches Cal*, Cal?fornia, and Cal[a-z]fornia.
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In some cases (usually associated with binning in the Tool Manager), an option menu of
values appears, instead of a text field. To ignore that variable, select Ignored in the Option
menu. You can use relational operators (such as >=) with these options. This means that
the specified value as well as subsequent ones are selected.

In addition to numeric and string comparison operations, you can specify I s Nul |,
which is true if the value is null.

To the right of each filter field is an additional option menu that lets you specify “And”
or “Or” options. For example, you could specify “sales > 20 And < 40.” You can have any
number of And or Or clauses for a given column, but cannot mix And and Or in a single
column.

Note that if different levels of the hierarchy are keyed by different types of data (for
example, the top level is selected by strings, while the second level is selected by
integers), then the “Hierarchy” filter field is treated as a string and provides string
operations, not number operations.

If the Ignore Case In Filters checkbox is checked, the comparisons of all string filters are
case-insensitive.

If a node does not meet the filter criteria, has no bars that meet the criteria, and has no
children that meet the criteria, the node is not shown. There can be, however, cases in
which a specific object meets the filter criteria, but its ancestors up the tree do not. Also,
other bars in the same node might not meet the criteria. Since position is important in
interpreting context, it might not be good to eliminate those bars. Consequently, you are
given an option of selecting one of three radio buttons that control how these objects
should be drawn: Solid, Outline, and Hidden. Note, however, that if objects are drawn in
a less solid form due to the Display Zeros or Display Null menu, they are displayed
appropriately. For example, if Nulls are to be hidden, they are always hidden, regardless
of the filter criteria.

The exception to this is when filtering to specific bars. In such a case, the other bars are
eliminated and don’t take up space, regardless of the radio button settings.

The Height Filter slider lets you filter out those nodes containing only short bars. The size
of a value is shown as a percentage of the maximum height. First, the tallest bar in the
scene is calculated (if heights are normalized by level, then the tallest bar in each level).
Then only those nodes that contain at least one bar that is the appropriate percentage of
the tallest bar are shown.
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For example, if you enter 5% in this field, then only those nodes containing at least one
bar that is at least 5% of the height of the tallest bar are shown. (Also shown are ancestors
of such bars). This option is intended as a coarse way to filter out small, uninteresting
nodes. It is not intended as an exact mechanism of identifying specific nodes of a certain
value; use the search panel for that purpose. Use of this option can accelerate the
rendering of slow, complex scenes, or reduce clutter resulting from many bars near zero
height. You can also set this filtering option in the configuration file by using the Height
Filter command.

Although small nodes are filtered out, they are nonetheless counted in any cumulation
up the hierarchy.

The Depth slider, which is under the Height Filter slider, lets you display the hierarchy
so that only a given number of levels are displayed at any given time. When you are at
the top of the hierarchy, only the number of hierarchical levels specified by the slider is
seen. The nodes in the rows are arranged to optimize their visibility. When navigating to
nodes lower in the hierarchy, additional rows are made visible automatically. The nodes
above them automatically adjust their locations to accommodate the newly added nodes;
thus, some nodes might seem to move. Note that the overview shows all nodes in the
hierarchy, not just the top nodes; thus, the layout of the overview might not match the
layout of the main view. The X in the overview approximates the corresponding location
in the main view; there is no exact mapping between the two layouts.

¢ Click the Filter button to start filtering. If the Enter key is pressed while the panel is
active, filtering automatically starts.

¢ Click the Close button to close the panel.

The Marks Panel

The Marks panel, from the Tree Visualizer's Show Pulldown Menu (Figure 5-13,) lets you
name and store important locations (viewpoints) so that you can easily and quickly
return to them (see Figure 5-19). The location is stored relative to the currently selected
object. If no object is selected, the absolute location is recorded.

All marks can be indicated by colored flags in the main view. If the mark represents a
selected object, the flag is placed on that object. If it represents an absolute position, the
flag is placed at that position. To go to the mark, click the flag. All flags can be turned on
and off using the Mark Flags menu entry in the Display menu. (See Mark Flags in “The
Display Menu” on page 165).
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Figure 5-19  Tree Visualizer’s Marks Panel

¢ Click the Mark button to mark the current location. Another dialog box appears (in
Figure 5-20) to prompt you for the name and color of the mark. The default name is
that of the currently selected object. The color controls the color of the flag
appearing in the main window and represents the mark. If you do not want a flag to
represent the mark, click the button with the “Not” symbol (slash through a circle).
To add another color to the palette, click the button with the plus symbol (+) to
bring up a color chooser.

Figure 5-20  Window Resulting From Clicking Mark Button
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Figure 5-21 shows a sample main window with flags representing the created marks.

Acme Inc.

Figure 5-21  Main Window With Flags Representing Marks

e (lick the Go to button to go to the current location associated with the selected mark
in the panel. Double-clicking a mark has the same effect. If the object selected by
that mark no longer exists (because it was filtered out, or the data was changed
since the mark was created), the location shown is close to where the object would
have been.

e (lick the Delete button to delete the selected mark in the panel.

e Click the Modify button to change the name or color of the selected mark in the
panel.

e (lick the Up button to move the selected mark in the panel up the listing order.

e (lick the Down button to move the selected mark in the panel down the listing
order.

e (lick the Close button to exit the marks panel.

The file storing the marks information has the same name as the configuration file, with
a .marks suffix appended. Whenever a mark is changed, all marks are saved to that file.
If all marks are deleted, the .marks file is removed. If mark changes cannot be saved
(because of a permission error, for instance), a warning appears; this warning is not
repeated when subsequent mark changes are attempted.
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The Display Menu

The Tree Visualizer's Display menu lets you control several display parameters.

=. MineSet Tree Uisualizer 2.5. store
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Figure 5-22  Tree Visualizer’s Display Menu

Base Heights is a checkbox that lets you turn the heights of the bases on and off. To see
negative numbers, or to make it easier to compare the bar heights, turn this option off.
Turning it on provides summary information about all the bars. The initial value of this
toggle can be changed with the “base height” statement in the configuration file.

Mark Flags is a toggle option that lets you turn on or off the flags representing marks (also
see “The Marks Panel”).

Zeros is a submenu that controls how objects with zero height are displayed. By default,
they are shown like other objects: a solid cube of height zero (a plane). The submenu lets
you specify them to be displayed as outlines (appearing as a hollow square), or to be
hidden completely (not drawn). The initial value of this of this can be changed using the
“zero” option in the configuration file (see “Zero” on page 568).

Nulls is a submenu that controls how objects of null height are displayed. It has the same
options as the zero menu; however, the default for null options is to display the objects
as an outline. The initial value can be changed using the “null” option in the
configuration file (see “Null” on page 569).
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The Selections Menu

The Selections menu lets you drill through to the underlying data. This menu has five
items (see Figure 5-23).

T -
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Figure 5-23  Tree Visualizer’s Selection Menu

*  Show Values displays a table (Record Viewer) of the values for all selected objects.

®  Show Original Data retrieves and displays the records corresponding to what has
been selected. The resulting records are shown in a table viewer.

e Send To Tool Manager inserts a filter operation, based on the current box selection(s),
at the beginning of the Tool Manager history. The actual expression used to do the
drill through is determined by extents of the current box selection(s). If nothing is
selected, a warning message appears.

e Complementary Drill Through causes the Show Original Data and Send To Tool Manager
selections, when used, to fetch all the data that are not selected.

*  Normalize Subtree determines the maximum height of the elements in the subtree,
and normalizes all values relative to that height.

For further details on drill-through, see Chapter 18, “Selection and Drill-Through.”
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The Go Menu

The Go menu duplicates the functions of the buttons on the upper right-hand side of the
main window (see Figure 5-24). It also identifies keyboard shortcuts for some functions.

File  Show  Display  Sglections  Go

Selection:

- - | Home
Pointer is over: 1=

Set Home

View Alf

(o fack Cirfe i
Go Forward Cirfedt |
Farent Cirfeidd
Ao ot
Ao it
| s crine
| tpsr o

Figure 5-24  Tree Visualizer’s Go Pulldown Menu

* Home takes you to a designated location. By default, this location is the initial view
point of the scene. Initially, this location is the first viewpoint shown after invoking
the Tree Visualizer and specifying a configuration file. If you have been working
with the Tree Visualizer and have clicked the Set Home menu item, then clicking
Home returns you to the viewpoint that was current when you last clicked Set Home.
The keyboard shortcut for this function is Ctrl+H.

*  Set Home changes the Home location to your current location. Clicking the Home
menu item then returns you to the viewpoint that was current when you last clicked
Set Home.
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View All shows the whole hierarchy, keeping the tilt of the camera. To get an
overhead view of the scene, tilt the camera to point straight down, then click the
View All menu item. (To tilt the camera, see the description of the Tilt thumbwheel
in “Thumbwheels” on page 149.)

Go Back lets you return to the previous location. If you have just started the Tree
Visualizer and have not moved from the home view, this menu item is grayed out.
The keyboard shortcut for this function is Ctrl+B.

Go Forward lets you proceed to the location from which you clicked the Go Back
menu item. If you have not clicked the Go Back menu item, the Go Forward menu
item is grayed out. The keyboard shortcut for this function is Ctrl+R.

Parent is active only when an object is selected. If a bar is selected, clicking this
menu item selects the base containing the bar. If a base is selected, clicking this
menu item moves up the hierarchy to the parent node. Once the root node has been
reached (highest level of the hierarchy), the Parent menu is grayed out. The
keyboard shortcut for this function is Ctrl+U.

Move Left lets you select the next sibling to the left. If a bar is selected, the bar to the
left of it is selected. If a base is selected, then, if the parent has another child to the
left, that is selected. This button is grayed out if nothing is selected, or if the current
selection has no sibling to the left.

Move Right lets you select the next sibling to the right. If a bar is selected, the bar to
the right of it is selected. If a base is selected, then, if the parent has another child to
the right, that is selected. This button is grayed out if nothing is selected, or if the
current selection has no sibling to the right.

First Child lets you select the first child of the current node. This button is grayed out
if there is no selection, if a bar is selected, or if the current selection has no children.

Last Child lets you select the last child of the current node. This button is grayed out
if there is no selection, if a bar is selected, or if the current selection has no children.
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The Help Menu

The Help menu (see Figure 5-25) provides access to six help functions.

= Help
Click for Help Shift+Fl
Overview

drachex
Kevs & Shortcuts

Product Information

MineSet User’s Guide

Figure 5-25  Tree Visualizer’s Help Pulldown Menu

®  Click for Help turns the cursor into a question mark. Placing this cursor over an
object in the main window and clicking the mouse causes a help screen to appear;
this screen contains information about that object. Closing the help window restores
the cursor to its arrow form and deselects the help function. The keyboard shortcut
for this function is Shift+F1. (Note that it also is possible to place the arrow cursor
over an object and press the F1 function key to access a help screen about that
object.)

*  Overview provides a brief summary of the major functions of this tool, including
how to open a file and how to interact with the resulting view.

¢ Index provides an index of the complete help system. This option is currently
disabled.

* Keys & Shortcuts provides the keyboard shortcuts for all of the Tree Visualizer’s
functions that have accelerator keys.

®  Product Information brings up a screen with the version number and copyright notice
for the Tree Visualizer.

®  MineSet User’s Guide invokes the IRIS Insight viewer with the online version of this
manual.
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Nulls represent unknown data (see Appendix J, “Nulls in MineSet”).

In the Tree Visualizer, nulls can occur in the following cases:

The database or data file contains a null value.

The skipMissing option is not present in the configuration file (see skipMissing in
Appendix B,) and data is present for the key value in one node of the hierarchy, but
not in another. For example, in a representation of state budgets, if there is no record
for state income tax for Texas, Texas would have an income tax of null. This is
different than for the case where there is a record showing 0 as the income tax for
Texas, in which case it would show a tax of 0.

When the Tool Manager is used to make an array based on bins and no data falls
into a specific bin, the value for that bin is null. For example, if there is no data for
30-40 year olds, that bin is null.

When making an array in the Tool Manager and the null enum option is specified,
an extra array entry, corresponding to the first bar in each bar chart, is created to
represent the aggregation of all the values where the bin value is null (see
“Aggregations in the Presence of Nulls” in Appendix J). This bar is labeled with a
question mark (?), representing null. If there is no data for that null bin, the values
associated with it are null as well.

Note: if all values throughout the data associated with the null bin are null, the Tree
Visualizer ignores the null bin and does not display it.

Expressions and aggregations of nulls can generate nulls (see Appendix J).

When a null value is mapped to a visual attribute, special representations are used in the
Tree Visualizer. If null is mapped to height, the object is normally drawn in outline mode
(although this is configurable through the Display menu (see the “The Display Menu”
section) or the configuration file (see “Null” in Appendix B). For a bar or a base, this looks
like an empty square. (It does not look like a cube, since it has no height.) For a disk, it
looks like a circle. If a null value is mapped to a color, it is drawn in a dark grey (see
Figure 5-26).
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Figure 5-26  Representation of a Null Value Mapped to Height, Color, Disk, and Label

When selecting an object with a null value, it is shown as a question mark (?) in the
selection field.

Sample Configuration and Data Files

The provided sample configuration and data files demonstrate the Tree Visualizer’s
features and capabilities. The following files are in the directory
fusr/lib/MineSet/treeviz/examples:

store.data and store.treeviz

When graphically displayed, these files show hypothetical sales data for a store
chain. The hierarchy includes the entire chain, regions, states, cities, and individual
stores. Four products are shown for each level in the hierarchy. In this configuration,
heights represent sales in dollars; colors represent the percentage of the target dollar
amount.

stateRevenue.data and stateRevenue.treeviz

When graphically displayed, these files show the revenue components of every
state’s budgets for 1992, as obtained from the United States Census Bureau (from
http:/ /www.census.gov/govs/state/stfin92.dat). Heights represent the dollar
amounts in taxes. The descendent nodes in the background show the contribution
of various taxes to the total revenues shown in the root node.
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beer.data and beer2.data, and beer.treeviz and beer2.treeviz
When graphically displayed, these files show fictitious data based on consumer
research of beer purchases. The hierarchy contains three levels:

1. The first is category (for example, beer or ale).
2. The second level is brand codes (randomly assigned).

3. The third is the individual product codes; for example, twelve-pack versus
six-pack (randomly assigned).

Each chart contains seven bars, representing seven age groups. Bar height
represents the total dollars spent by that age group. Colors represent the percentage
of dollars spent by males and females. Brands, products, and data used in these files
are samples only.

Both beer.treeviz and beer2.treeviz produce the same graphical output, but they have
been constructed differently. In beer.treeviz, each type of beer is represented by a
single record, with values for male and for female consumption; these values are
stored in an enumerated array (explained in Appendix B, “Creating Data and
Configuration Files for the Tree Visualizer”).

In beer2.treeviz, there are seven records for each beer, with each record representing
one age group. Note that in the beer file, the age groups are represented in the
configuration file; in the beer2 file, they are included in the data file.

The beer file requires less storage space than the beer2 file; however, the
configuration file is a little more complicated. In some cases, it might be easier to
produce data in the form used by the beer? file.

Additional examples of the Tree Visualizer to visualize a Decision tree are provided in
Chapter 11.



Chapter 6

Using the Map Visualizer

This chapter discusses the features and capabilities of the Map Visualizer. It provides an
overview of this visualization tool, then explains the Map Visualizer’s functionality
when working with the following elements:

e main window
* viewing modes
e external controls

¢ pulldown menus

Finally, it lists and describes the sample files provided for this tool.

Overview of Map Visualizer

The Map Visualizer is a graphical interface that displays data as a three-dimensional
“landscape” of arbitrarily specified and positioned “bar chart” shapes. This tool displays
quantitative and relational characteristics of your geographically oriented data.

Data items are associated with graphical “bar chart” objects in the visual landscape.
However, the objects have recognizable geographical shapes and positions. The
landscape can consist of a collection of these geographical objects, each with individual
heights and colors (see Figure 6-1). You can dynamically navigate through this landscape

by

* panning

e rotating

® zooming to more clearly see areas of interest

e drilling down to see increased granularity of geographic details

¢ drilling up to aggregate data into coarser-grained graphical objects

* using animation to see how the data changes across one or two independent
dimensions.
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Figure 6-1 Sample Map Visualizer Screen Showing 1990 U.S. Population

The landscape can also consist of a flat plane of these geographical objects drawn as
simple outlines, with “bar chart” cylinders placed at specific locations (see Figure 6-2).
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Figure 6-2 Sample Map Visualizer Screen Showing Relative Population of Major U.S. Cities
Another landscape possibility is lines with endpoints at specific point locations, all with

individual widths and colors (see Figure 6-3). Lines have width and color properties,
instead of the height and color properties of the arbitrarily shaped objects and cylinders.
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Figure 6-3 Sample Map Visualizer Screen Showing the United States With Specific Endpoints

The Map Visualizer requires the following files:

A data file consisting of rows of tab-separated fields. Typically, the Tool Manager
creates this file (see Chapter 3). You can also generate this file without using the Tool
Manager (for the required file format, see Appendix C, “Creating Data,
Configuration, Hierarchy, and GFX Files for the Map Visualizer”).

Data files are the result of extracting raw data from a source (such as an Oracle,
INFORMIX, or Sybase database) and formatting it specifically for use by the Map
Visualizer. Data files have user-defined extensions (the sample files provided with
the Map Visualizer have a .data extension).

A gfx file consisting of a description of the shapes and locations of the 1-, 2-, or
3-dimensional objects to be displayed.

Gfx files must have a .gfx extension. MineSet includes various .gfx files, including
the United States to the granularity of counties, telephone area codes, and postal zip
codes, as well as Canada to the granularity of provinces. You can also manually
generate .gfx files (see Appendix C, “Creating Data, Configuration, Hierarchy, and
GFX Files for the Map Visualizer” for the required file format).
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A hierarchy file consisting of a description of
- the column names of the various graphical objects to be displayed

— the filenames of the .gfx files that describe the locations and shapes of the
graphical objects

— an optional description of the hierarchical relationship of the graphical objects,
which is used for the drill-down and drill-up functions.

Hierarchy files enable drill down and drill up. This means that information
associated with objects at one level can be aggregated (or, conversely, shown in
greater detail) and displayed at a different level. For example, a hierarchy file
defining the relationships between states and regions comprising multiple states
allows values such as population levels to be displayed at both the individual state
level as well as at regional levels. The gfx_files/usa.state.gfx file, for example,
describes the shapes of the 50 United States; the gfx_files/usa.state.hierarchy file
describes the hierarchy grouping individual states into regions, regions into
East-West areas, and the East-West areas into an aggregated United States.

For more information, see Appendix C, “Creating Data, Configuration, Hierarchy,
and GFX Files for the Map Visualizer”

A configuration file describing the format of the input data and how these are to be
displayed. Typically, this file is created using the Tool Manager (see Chapter 3). You
also can use an editor (such as jot, vi, or Emacs) to produce this file without using
the Tool Manager (see Appendix C, “Creating Data, Configuration, Hierarchy, and
GFX Files for the Map Visualizer”).

Configuration files should have a .mapviz extension. If they do not, they are not
listed when selecting the Open option from the File pulldown menu. When starting
the Map Visualizer, or when opening a file, specify the configuration file, not the
data file.
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There are five ways to start the Map Visualizer:

Use the Tool Manager to configure and start the Map Visualizer. See Chapter 3 first
for details on most of the Tool Manager’s functionality, which is common to all
MineSet tools; see below for details about using the Tool Manager in conjunction
with the Map Visualizer.

Double-click the Map Visualizer icon, which is in the MineSet page of the icon
catalog. The icon is labeled mapuviz. Since no configuration file is specified, the
start-up screen requires you to select one by using File > Open.

=| MineSet Map Visualizer 2.5

£ite |

Open... Ctri+O

Open Other Window... Shift+Cirf+ O

Beopen Ciri+R h
Copy Other Window Cifr C 1991, 199
Save As... Ctrf+rS nuses Xi
Print Image... Ctri+P ) 199 }:01':
Start Toof Manager

Exit Ctri+@

Figure 6-4 Map Visualizer’s Startup Screen, With File Pulldown Menu Selected

Starting the Map Visualizer without specifying a configuration file causes the main
window to show the copyright notice for this tool. Only the File and Help pulldown
menus can be used. For the main window to be fully functional, open a
configuration file by selecting File > Open (Figure 6-4).

If you know what configuration file you want to use, double-click the icon for that
configuration file. This starts the Map Visualizer and automatically loads the
configuration file you specified. This only works if the configuration filename ends
in .mapviz (which is always the case for configuration files created for the Map
Visualizer using the Tool Manager).
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Drag the configuration file icon onto the Map Visualizer icon. This starts the Map
Visualizer and automatically loads the configuration file you specified. This works
even if the configuration filename does not end in .mapviz.

Start the Map Visualizer from the UNIX shell command line by entering this
command at the prompt:
mapviz [ configFile ]

where configFile is optional and specifies the name of the configuration file to use. If
you don’t specify a configuration file, you must use File > Open to specify one (see
Figure 6-4).

Options for Invoking the Map Visualizer

There are a two options that affect how this tool is invoked:

-war nexecut e indicates that if you attempt to execute a command specified in an
execute statement, a warning is displayed and you are given the option to execute
the command or not. This is intended for an insecure environment, such as files
obtained from the Web, and is used automatically when commands are executed via
mtr files.

You can enable this option permanently by adding the line
*mi neset Vr nExecut e: TRUE

to your . Xdefaults file, or by setting the environment variable
M NESET_WARN_EXECUTE

- qui et eliminates the dialogs that popup to indicate progress. You can enable this
option permanently by adding the line

*m neset QUi et : TRUE

to your . Xdefaults file.
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This section describes how the Map Visualizer can be configured using the Tool Manager.
Although the Tool Manager greatly simplifies the task of configuring the Map Visualizer,
you can construct a configuration file manually for this tool using a text editor (see
Appendix C, “Creating Data, Configuration, Hierarchy, and GFX Files for the Map
Visualizer”).

Note that the steps required to connect to a data source are described in Chapter 3.

Generating .gfx and .hierarchy Files

To use the Map Visualizer, you must provide the application with two files that define
the graphical objects to be displayed:

*  One or more .gfx files, which define the shapes of the graphical objects displayed.

e A .hierarchy file, which describes the relationship of multiple, interrelated map (.gfx)

files.

These files are not created by the Tool Manager; they must already exist as part of
MineSet (residing in the /usr/lib/MineSet/mapuviz/gfx_files directory), or they must be
created by the user. For instructions on their creation, see Appendix C, “Creating Data,
Configuration, Hierarchy, and GFX Files for the Map Visualizer”

The .gfx and .hierarchy files that are part of the MineSet package include

¢ the individual states of the United States

¢ the areas covered by the individual counties of the United States

¢ the areas covered by the individual five-digit ZIP codes of the United States

* the areas covered by the telephone area codes of the United States

¢ theindividual provinces and territories of Canada

* the individual states of Mexico

¢ theindividual states and territories of Australia

* the individual countries of Western and Central Europe

¢ regional subdivisions of both France and The Netherlands
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The Map Visualizer requires a data file with

®  One column indicating geographical objects (for example, states). Each row in this
column must indicate a unique geographical object (staying with the example, this
means one row for each state).

® Atleast one column with numeric values mapped (using arithmetic expressions) to
the heights and/or colors of each geographic bar. These columns can be scalar, a 1D
array, or a 2D array. If the column is an array, a slider must be used to select specific
data points for this mapping to heights and colors.

If both heights and colors are mapped to 1D or 2D arrays, the arrays must have the same
indexes (see Appendix C, “Creating Data, Configuration, Hierarchy, and GFX Files for
the Map Visualizer”).

Selecting the Map Visualizer Tool
Select the Viz Tools tab in the Data Destination panel of the Tool Manager’s main screen
(Figure 6-5). From the popup list of tools, select Map Visualizer. The window on the right

side of this panel displays the mapping requirements for the Map Visualizer. Items in the
Visual Elements list that are preceded by an asterisk are optional.

181



Chapter 6: Using the Map Visualizer

182

Data Destination

Tool: Map Visualizer i | _

Visual Elements:

i

Figure 6-5 Data Destination Panel, With Map Visualizer Selected

®  Entity - Bars lets you specify which column contains the keywords of the graphical

objects.

® Height - Bars lets you specify the heights of the geographic bars on the map.

e *Color - Bars lets you assign the colors of the geographic bars. See “Choosing
Colors” and “Using the Color Browser” in Chapter 3 for a more detailed
explanation of how to choose and change colors.

*  *Slider1 and *Slider2 let you map columns directly to one or two animation Sliders
(see “Slider Creation for Mapviz,” below).

Mapping Columns to Visual Elements

A column in the Current Columns window should be mapped to the Visual Element
Height - Bars by clicking the column first, then Height - Bars. Optionally, another column
(perhaps even the same column) can be mapped to the Visual Element *Color - Bars.
Another column must be mapped to the Visual Element Entity. This must be a string

column.
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Undoing Mappings

To undo a mapping, select the mapping in the Requirements: window, then click the
Clear Selected button. To undo all mappings, click the Clear All button.

Slider Creation for Mapviz

Sliders can be created manually or automatically. The following subsections describe
these methods.

Manual Slider Creation

Tool Manager generates sliders whenever there is an array column present in the current
table. The sliders correspond to the indices of the array columns. If the column has one
index (one-dimensional array), only one slider is created, but if the column has two
indices (two-dimensional array), both an X and a Y slider are created. The current slider
indices are indicated in the Tool Options dialog box from the Tool Manager.

Note that for a slider to be created, all array columns in the current table must have the
same indices. If array columns with differing indices exist in the current table, no slider
is created.

See “Aggregation” in Chapter 3 for more information on creating arrayed columns.

Automatic Slider Creation

If no arrayed columns are in the current table, Tool Manager can automatically generate
sliders by use of the Slider1 and Slider2 mappings. Sliders are created through a
combination of automatic binning and aggregation. These automatic operations occur
after clicking Invoke Tool. The operations do not affect the current history operations of
Tool Manager, but they do appear in the configuration files for the tool.

Columns mapped to Slider1 and Slider2 eventually form the indices for the sliders. These
columns must be either numeric (int, float, double) or binned. If a column mapped to a
slider is already binned, no automatic binning is needed for this column, and this column
is used as an index for a slider. However, if the column is not binned, a binned column is
created using the automatic binning options in the Tool Options dialog box.
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The three methods of binning are:
* Selecting All Distinct Values creates a bin for every unique value of the column.

® Specify the number of bins you want to create. The thresholds for the bins are
determined using the Uniform Range approach.

* Selecting Automatic automatically determines the number of bins to create and
determines the bin thresholds using the Uniform Range approach.

(See “The Bin Columns Button” in Chapter 3 for more information about binning.) The
column used in forming the automatic bins is deleted from the current table.

The binned columns now form the indices of array columns. Note that if you want to
create only one slider, the index must be mapped to Sliderl. Attempting to create only
one slider with a mapping to Slider2 is not allowed and generates a Tool Manager error.
Also, a column mapped to a slider cannot be mapped to any other mapping, since it is
removed during the aggregation process.

Once the slider indices are formed, the arrayed columns are created. This is done using
automatic aggregation. Any numeric columns mapped to Height or Color are
aggregated using the automatic aggregation options in the Tool Options dialog box. You
can either specify aggregating by Sum or by Average. The binned columns created from
the slider mappings form the indices for the aggregation. The column mapped to Entity
is the only Group-By column. Any remaining columns in the table are removed. (See
“Aggregation” in Chapter 3 for a description of the aggregation process.)

The aggregation step automatically forms the arrayed columns used for sliders. These
arrayed columns form the new tool mappings. For example, if the column “mpg” were
mapped to Height, a new column “avg_mpg[]” is formed and remapped to Height. The
progress of the automatic slider generation is displayed in the Tool Manager status
window.

Specifying Tool Options

Clicking the Tool Options button causes a new dialog box to be displayed (Figure 6-6).
This lets you change some of the Map Visualizer options from their default values.
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Figure 6-6 Map Visualizer’s Options Dialog Box

The following sections describe the buttons and fields of the Map Visualizer’s Options
dialog box.
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Geography

The Entities File specifies a .hierarchy file to be used for the representation of the
geographical "entity" objects, in the Map Visualizer's main window.

The Outlines File specifies outline objects to draw, which appear as a flat plane on which
the 3-D entity objects are placed.

The Find File button lets you browse your files to find the .hierarchy file to be used.

Note that the Entities File and Outlines File fields are optional. If the Entities File is not
supplied, then the Map Visualizer creates graphical entity objects consisting of simple
rectangles that are arbitrarily sized and placed in the scene.

Height

This section specifies an initial height Scale value (default is 1.0) and whether to display
a height legend at the bottom of the Map Visualizer window.

Color

To use these Color options, you must have mapped a column to the *Color - Bars
requirement of the Data Destination panel. See “Choosing Colors” and “Using the Color
Browser” in Chapter 3 for a more detailed explanation of how to choose and change
colors.

Color List—You can specify the color list using the + button next to the color list label. This
brings up a color editor that lets you specify a color to be added to the list.

Mapping—You can specify whether the color change that is shown in the graphic display
is Continuous or Discrete. If you choose Continuous, the color values shift gradually
between the colors entered in the “Color List” field as a function of the values that are
mapped to those colors in the “Mapping” field.

The field to the right of the popup button lets you enter specific values to which the colors
are mapped. You must have the same number of values in this field as there are colors
entered in the “Color list to use” field.



Configuring the Map Visualizer Using the Tool Manager

Example 6-1

If you

¢ used the Color Browser to choose gray and red
¢ selected Discrete for the Mapping

¢ entered the values 0 150000

then the display shows the population of the United States across the time period
1770-1990. States with more than 150,000 square miles are shown in red, the rest are in

gray.
Example 6-2

If you

¢ used the Color Browser to choose gray and red
e selected Continuous for the Mapping

* entered the values 0 300000

then the display shows the population of the United States across the same time period.
The states’ colors vary from gray to red, depending on their size; the largest states are
shown with the greatest density of red.

You can enter as many colors into this field as necessary for your display. If the number
of values in the column that maps to *Color - Bars exceeds the number of distinct colors
you have chosen, the Map Visualizer adds an appropriate number of randomly chosen
colors at runtime.

Legend On—Ilets you determine whether a color legend is displayed or hidden.

Normalize On—lets you determine whether the Map Visualizer automatically scales the
colors between the color column's minimum and maximum values (this is called color
normalization), as opposed to you manually specifying threshold values. When
Normalize On is enabled, the threshold values must lie within the range 0 to 100,
representing a percentage of the color column's minimum to maximum numeric range.
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Sliders

You can manually select a binned column to be associated with the slider(s), where the
binned column indexes an aggregated array that is mapped to height or color.
Alternatively, you can have the Tool Manager automatically perform the binning and

aggregations. For more details on the Slider options, see “Slider Creation for Mapviz” on
page 183.

Message Field
This lets you specify the message displayed when an entity is selected. For a listing and
description of format types that can be entered in this field, see the “Message Statement”

section in Appendix C, “Creating Data, Configuration, Hierarchy, and GFX Files for the
Map Visualizer”

Title field

This lets you specify a string that appears at the bottom of the Map Visualizer main
window. This string must be enclosed in double-quotes.

Execute Field
This option lets you type in a UNIX command that is executed when double-clicking on
an entity. The format is similar to the message statement. If no execute statement appears,

double-clicking has no effect.

For a detailed description of the Execute field, see “Execute Statement” in Appendix C.

Resetting the Tool Options

If, after making changes to the Tool Options dialog box, you want to reset the values of
all options to their default values, click the Reset Options button.

Accepting the Tool Options

Once you have finished making changes to the Tool Options dialog box, click OK to
return the Tool Manager’s main screen.
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Saving Map Visualizer Settings

The Tool Manager stores information for the Map Visualizer in several files, all sharing
the same prefix:

*  <prefix>.mapviz.data contains data.

*  <prefix>.mapviz.schema describes the data file.

®  <prefix>.mapviz contains information needed by the Map Visualizer.

®  <prefix>.mineset contains all the information needed to create the other files.

To specify a prefix, use the Save ... menu option in the File menu of the Tool Manager’s
main window. If you do not specify a prefix, it is based on the data source.

When you use the Invoke Tool button, the .data, .schema, and .mapviz files are updated, if
necessary.

Invoking the Map Visualizer

To see the Map Visualizer graphically represent your data, click the Invoke Tool button at
the bottom of the Data Destination panel.

Working in the Map Visualizer’'s Main Window

If you started the Map Visualizer without specifying a configuration file, the main
window shows the copyright notice for the Map Visualizer. Only the File and Help
pulldown menus can be used. For the main window to show all menus and controls,
open a configuration file. Use File > Open (Figure 6-4) to see a list of configuration files.

When a valid configuration file has been specified, its geographical landscape is visible.

For example, Figure 6-7 shows the results of specifying population.usa.mapviz and moving
the Year slider to the far right.
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Figure 6-7 Population.usa.mapviz Example With the Slider Moved to 1990
This shows the population and population density for each state of the United States. The

population of each state is represented by the height of the state’s graphical shape.
Heights are relative to each other across the entire range of the animation controls.
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Viewing Modes

The two modes of viewing are grasp and select. To toggle between these modes, move the
cursor into the main window, and press the Esc key. You can also change from one mode
to the other by clicking the appropriate button: to enter select mode, left-click the arrow
button (to the top-right of the main window); to enter grasp mode, left-click the hand
button (immediately below the arrow button, near the top right of the main window).

Grasp Mode

In grasp mode, the cursor appears as a hand. This mode supports panning, rotating, and
scaling the scene’s size in the main window.

¢ To pan the display, press the middle mouse button and drag it in the direction you
want the display panned.

* To rotate the display, press the left mouse button and move the mouse in the
direction you want to rotate.

* To move the viewpoint forward, press the left and middle mouse buttons
simultaneously and move the mouse downwards. To move the viewpoint
backward, press the left and middle mouse buttons simultaneously and move the
mouse upwards. This is equivalent to the functions provided by the Dolly
thumbwheel.

Select Mode

In select mode, you can highlight an object by positioning the cursor over that object.
Information about that object then appears at the top of the view area. This information
remains visible in the window only as long as the pointer cursor remains over the object.
If you position the pointer cursor over an object and click the left mouse button, the same
information appears in the Selection Window, which is above the main window, under
the “Selection” label (Figure 6-8).

191



Chapter 6: Using the Map Visualizer

=.§ MineSet Map Visuafizer 2.5: popuiation.usa

File View  Selections  jnferloo!

Selection:

ulation, 1770-1990

Rotx Roty ml Dolly

Height: Population of U.5. (1770-1990)

| Color: Pop. Density 0/sq-mile 250/sq-mile 500/sq-mile F50/Sqamile (LY miilL:

Figure 6-8 Highlighted Information in the Viewing Window and Selected Information
This Selection information remains visible until you select another object or click the

background. Using the mouse, you can cut and paste this text into other applications,
such as reports or databases.
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Drilling Down and Drilling up

To view a finer level of geographical granularity for an object (if the .data and .hierarchy
files support it), click the right mouse button while the cursor is over that object. This is
called “drilling down.” You can repeat this down to the finest level of granularity
supported by the data. If the cursor is positioned over a specific object when drilling
down, only the more detailed sub-objects of that object appear. If, instead, the cursor is
positioned on the background at the time of the mouse click, then the more detailed
sub-objects of the entire set of objects appear. This might produce a display with a large
number of individual objects. The greater the number of objects, the longer the Map
Visualizer takes to construct the scene, and the slower the performance when moving the
animation controls.

To move up one level and view a coarser geographical granularity (“drill up”), click the
middle mouse button. If the cursor is positioned on the background when you click, all
the higher-level objects appear. If the cursor is positioned on a specific object in the scene,
then the scene “returns” to the group of higher-level objects visible when you last drilled
down with the right mouse button.

If an execute statement was specified via Tool Manager or the configuration file, then
double clicking on an object executes the appropriate command. If the - war nexecut e

option was specified when invoking the Map Visualizer, a warning is given first.

Note: By default, the Map Visualizer initially displays objects at the lowest level of detail;
thus, initially, only drill-up (to coarser granularity) is active.
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External Main Window Controls

Several external controls surround the graphics window. These consist of buttons,
sliders, and a summary window. Each of these controls is described in this section.

Buttons

At the top right of the image area are 11 buttons (see Figure 6-9).

Arrow
Hand
Viewer help
Home

Set Home
View All
Seek
Perspective
Top View
Front View

Right View
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Detail View of Top Right Buttons

Arrow puts you in select mode, which lets you highlight entities in the main
window. When in this mode, the cursor shape is an arrow.

Hand puts you in grasp mode, which lets you rotate, zoom, and pan the display in
the main window. When in this mode, the cursor shape is a hand.

Viewer help brings up a help window describing the viewer itself.
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® Home takes you to a designated location. Initially, this location is the first viewpoint
shown after invoking the Map Visualizer and specifying a configuration file. If you
have been working with the Map Visualizer and have clicked the Set Home button,
then clicking Home returns you to the viewpoint that was current when you last
clicked Set Home.

*  Set Home makes your current location the Home location. Clicking the Home button
returns you to the last location where you clicked Set Home.

e View All lets you view the entire graphic display, without changing the angle of
view you had before clicking on this option. To get an overhead view of the scene,
rotate the camera so that you are looking directly down on the entities, then click
the View All button.

* Seek takes you to the point or object you click after selecting this button.

e Perspective is a toggle button that lets you view the scene in 3D perspective (closer
objects appear larger, farther object appear smaller). Clicking this button again turns
3D perspective off. If Perspective is off, the Dolly thumbwheel becomes the Zoom
thumbwheel

e Top View lets you view the scene from the top.
* Front View lets you view the scene from the front.

*  Right View lets you view the scene from the right side.

Height-Adjust Slider and Label

To the left of the Map Visualizer’s main window is a vertical height adjust slider and,
below it, a label containing a numeric value between 0.1 and 100. This slider lets you
change the absolute heights of all the graphical objects in the main window. Moving the
slider up increases the heights of the objects; moving it down decreases their heights. The
numeric value in the label changes accordingly. This value indicates the height
multiplier, the default value of which is 1.0. The height adjust slider is useful for
accentuating relative height differences between objects in the view window.
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Thumbwheels

Three thumbwheels appear around the lower part of the main window border (see
Figure 6-10). They let you dynamically move the viewpoint.

Rotx RotyN M1 Doll),nr

Thumbwheels

Figure 6-10  Lower Half of Window With Thumbwheels

The vertical thumbwheel Rotx (rotate about the x axis), on the left, rotates the
display up and down.

The horizontal thumbwheel Roty (rotate about the y axis), at the bottom left, rotates
the scene in the main window around its centerpoint left and right.

The vertical Dolly thumbwheel, on the right, moves the viewpoint forward and
backward. Note that as you use the Dolly thumbwheel to magnify the scene in the
main window, additional detail can appear. This is not the case with the Zoom
slider, which merely enlarges the scene without adding detail.

The Animation Control Panel
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To the right of the Map Visualizer’s main window are several external controls,

depending on the type of data being displayed (see Figure 6-11). These controls can
include

sliders for independent dimensions
a summary window containing a color density profile.
a color legend showing the color density value limits

buttons and sliders for animation



The Animation Control Panel
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Figure 6-11  Map Visualizer’s Summary Window With Slider and Animation Controls

Sliders Controlling Independent Dimensions
The number of sliders appearing adjacent to the summary window is dependent on the

dataset displayed in the Map Visualizer’s main window. Datasets can have two, one, or
no independent dimensions.

Datasets With Two Independent Dimensions
If the dataset has two dimensions of independently varying data (such as

nl.births.mapviz), the animation control panel to the right of the main graphics window
becomes visible (as in Figure 6-11).

197



Chapter 6: Using the Map Visualizer

198

Within this animation control panel are the 2D summary window and two sliders. The
summary window has a horizontal slider below it for selecting data points of the first
independent dimension, and a vertical slider to the left for selecting data points of the
second independent dimension. The horizontal slider’s dimension is identified by a label
below it. The vertical slider’s dimension is identified by a label above it.

Datasets With One Independent Dimension

For datasets with one independent dimension (such as population.usa.mapviz), only the
slider below the summary window appears, and the summary window is compressed
(see Figure 6-12). This slider’s dimension is identified by a label below it.

Sum Heights:
EALERTN 248,708,200

Year

Year: 1,940

) S o

I I ]
Path

I I ]
Speed

[ Show data paints

Figure 6-12  Map Visualizer’s Summary Window With One Slider and Animation Controls
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Datasets With No Independent Dimension

For datasets with no independent dimensions (such as population.europe.mapviz), no
animation control panel appears (see Figure 6-13).

ot Roty [ IErr———rrr| Dolly

Figure 6-13  If There Are No Independent Dimensions, No Animation Control Panel Appears

The Summary Window

The summary window provides a 2D representation of the aggregation of values that the
main window displays in 3D. Above this window is a label, Sum Heights, followed by

two rectangles: the first white, the second red. Within the rectangles are numbers; each is
the respective value for the maximum density of that color. This summary color legend
provides a visual and numeric comparison to the densities in the summary window.
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The whiter the areas of the summary window, the lower the total values represented by
the heights of the objects in the main window. The greater the density of red shown in
areas of the summary window, the higher the total of those values. The density of these
colors in the summary window provides a summary of the data across the one or two
independent dimensions in the dataset, which is useful for guiding your exploration
through the data.

By default, the summary window also contains a set of black dots, evenly spaced across
the one or two dimensions of data. These dots indicate the precise positions of the
discrete datapoints of the data. You can turn off the dots using the View > Show Data
Points menu option.

Color Density Examples in the Summary Window

After opening the population.usa.mapviz file, for example, the 2D summary window
shows a color range from white (on the left) to red (on the right). White corresponds to
the low aggregate population in the early years of the United States; red represents the
higher aggregate population in later years. In this example, the greater the density of red,
the higher the total population of United States.

For a more complex example, open perhouse.perage.mapviz. This dataset has two
independent dimensions: time and age. The summary window displays these
dimensions as a complex pattern of colors. Place the cursor on the horizontal lines with
the greatest density of red, which runs horizontally across the summary window (this
means the age group making the greatest number of purchases). Click the left mouse
button. The information displayed in the field below the horizontal slider shows that this
represents purchases made by 30- to 39-year-olds.

Now place the cursor at the junction of the densest red horizontal (age group) and
vertical (time frame) parts of the summary window, and click the left mouse button. The
information displayed in the field below the horizontal slider shows that most purchases
were made by 30- to 39-year-olds in May-June 1989 and May-June 1990.
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Creating a Path in the Summary Window

If the dataset loaded into the Map Visualizer has at least one independent dimension, it
is possible to view all or any part of that dataset via animation. This is done by first
creating a path in the summary window, then activating the animation controls
described in the next section.

The three ways to draw a path in the summary window are as follows:

Define a starting point by clicking and holding down the left mouse button, then
draw a path by dragging the cursor over the window. The actual path passes
through intermediate discrete points closest to the path of the mouse. End the path
by releasing the left mouse button.

Define a starting point by clicking the left mouse button, then define an endpoint by
moving the cursor to another part of the window and clicking the middle mouse
button. A path appears between those two endpoints, passing through the
intermediate discrete data point(s) that are closest to the hypothetical straight line
between the endpoints. To add more line segments, continue with repeated middle
mouse clicks.

Define a starting point by clicking the left mouse button, then drag one of the
independent dimension sliders to draw a straight line along this dimension. If there
are two sliders, then using the second slider will continue to draw a straight line
along the axis controlled by this second slider.

The path you draw can only go through the well-defined discrete data points, identified
by the black dots in the summary window.

Animation Buttons and Sliders

Use the seven VCR-like buttons and two sliders (Path and Speed) below the 2D summary
window to control animation.
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Animation Buttons

Once a path is drawn in the summary window (see “Creating a Path in the Summary
Window,” above), you can use the VCR-like buttons to control animation along this path.
The middle Stop button is highlighted in blue to indicate an initial state. Use the adjacent
Play Forward button (to the right of Stop) or Play Reverse (to the left) to begin simple
movement along the drawn path in a forward or reverse direction. Forward and Reverse
are defined by the sequence in which the path was drawn, not by a sense of left-to-right
or right-to-left movement.

To stop and restart the animation, click the Stop button, then use the Play Forward or
Reverse button. When you use the Stop button, the animation continues in the current
direction until the position falls on a discrete data point.

Adjacent to the Play buttons are the Single-Step buttons, also Forward and Reverse.
Clicking one of these buttons causes the current path position to change to the next
discrete data point.

On the outside are the Fast Forward and Fast Reverse buttons. Clicking one of these Fast
buttons while in Stop state changes the path position to the end (for Forward) or to the
beginning (for Reverse) of the path. Clicking a Fast button when in Play state increases the
animation speed.

Animation Flow
Below the Animation Buttons are the three Animation Flow buttons.

Play-once (default)—the animation moves either forward or in reverse until it reaches the
end of the path, then stops.

Loop—when the animation reaches the end of the path, it automatically resets to the
beginning and starts over again.

Swing—when the animation reaches the end of the path, it reverses direction and retraces
its path to the other end; upon reaching that end, the animation reverses direction again,
beginning the cycle again.
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Animation Sliders

While animation is stopped, you can move the Path slider to reset the position along the
path. Note that when you use the Path slider, the cursor in the summary window moves
across the drawn path, and the 1D sliders (below and to the left of the drawing area)
move consistently with the cursor position. Then use the Play or Reverse button to restart
the animation from the newly specified point.

You can drag the Path slider to an arbitrary position on the path between discrete data
points; however, when you release the slider, the path position changes to a stop at the
nearest discrete data point.

Use the Speed slider to adjust the speed of the animation along the path.

Data Points and Interpolation

As animation proceeds, the variables mapped to height and color in the Map Visualizer
also change. However, the variables displayed in the Selection: message box show only
the data values of the nearest discrete data position, not intermediate (interpolated) data
values.

The animation is produced in the following manner: Assume you have data for 10 years,
on a per-year basis (that is, 10 data values) and that these correspond to the height of one
state in the Map Visualizer. The years are 1991 to 2000, the height for 1991 is 20, and the
height for 1992 is 40. As you move the year slider from 1991 to 1992, the height changes
by being uniformly interpolated between 20 and 40. For example, midway between 1991
and 1992, the height appears to be 30. As you approach 1992, the height approaches 40.
However, you cannot stop an animation between discrete data points, and you cannot
drag the Path slider to a stationary position between discrete data points.

The data points in the summary window represent the slider positions corresponding to
the actual data from the data file. For example, the heights 20 and 40 are representations
of actual data, but the height 30 is not. In this example, there would be data points in the
summary window at the slider positions corresponding to each year.

Note that not all variables are required to vary with a slider. For example, in the Map
Visualizer, the area and name of the state do not vary with the slider (for example, year).
If there are two sliders, some variables can vary with only one of the sliders, while other
variables vary with both.
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Five pulldown menus let you access additional Map Visualizer functions. These are
labeled File, View, Selections, InterTool, and Help. If you start the Map Visualizer
without specifying a configuration file, only the File and the Help menus are available.
The View menu is available after a valid dataset is loaded.

The File Menu

The File menu is the same for all visualization tools; see “The File Menu” in Chapter 5.

The View Menu

The View menu (Figure 6-14) contains six options. This section describes those options
below.
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Figure 6-14  Map Visualizer’s View Pulldown Menu

Filter Panel brings up a filter panel (Figure 6-15), which lets you reduce the number of
entities displayed in the main viewing area, based on one or more criteria. You can use
the filter panel to fine-tune the display, emphasize specific information, or simply shrink
the amount of information displayed. Scale to Filter lets you specify whether the heights
of the graphical objects are scaled across the entire dataset or just across the filtered data.



Pulldown Menus

Figure 6-15  Map Visualizer Filter Panel

The filter panel has two panes. The top pane lets you filter based on string variables. To
select all values of a variable, click Set All. To clear the current selections, click Clear. To
select a value, click it. To deselect a value, simply click it again.

The bottom pane lets you filter based on the values of both string and numeric variables.

Only variables whose values do not change as you navigate the slider can be used in
filtering.
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To filter numeric values, enter the value, and select a relational operation (=, !=, >, <, >=,
<=). To filter alphanumeric values, enter the string. You can use any of three types of
string comparisons:

¢ Contains indicates that it contains the appropriate string. For example, California
contains the strings Cal and forn.

¢ Equals requires the strings to match exactly.

* Matches allows wildcards:
® An asterisk (*) represents any number of characters.
® A question mark (?) represents one character.

® Square braces ([ ]) enclose a list of characters to match.

For example, California matches Cal*, Cal?fornia, and Cal[a-z]fornia.

In some cases (usually associated with binning in the Tool Manager), an option menu of
values appears, instead of a text field. To ignore that variable, select Ignored in the Option
menu. You can use relational operators (such as >=) with these options. This means that
the specified value as well as subsequent ones are selected.

In addition to numeric and string comparison operations, you can specify I s Nul |,
which is true if the value is null.

To the right of each field is an additional option menu that lets you specify “And” or “Or”
options. For example, you could specify “sales > 20 And <40.” You can have any number
of And or Or clauses for a given variable, but cannot mix And and Or in a single variable.

Click the Apply button to start filtering. If you press Enter while the panel is active,
filtering starts automatically.

Click the Close button to close the panel.

*  Show Window Decoration causes the buttons around the main window to be
displayed. Default for this option is on. Toggle this option to make the window
decoration disappear.

®  Show Animation Panel causes the animation control panel to be displayed to the right
of the main view. Click this option again to deselect it. When this option is
deselected, the animation panel is not displayed. Not displaying the animation
panel can be useful when you have applied the InterTool menu’s Synchronize All
Mapviz Sliders option (described in the “The InterTool Menu” on page 209) and need
only a single animation control panel on the screen.
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Show Data Points causes a grid of black dots to appear (or disappear) in the 2D
summary window. Each dot denotes the precise position of a discrete data value in
the input dataset. For example, if the input dataset has 10 data values across one
independent dimension, then you see heights and colors of the graphical objects in
the main window vary continuously, based on data values that are interpolations
between these discrete data points. These data point dots in the summary window
help you better understand when the heights and colors are derived directly from
the input data values, and when they are derived indirectly from interpolated
values.

Use Random Colors causes the configuration file’s color mapping specifications (for
example, white-to-red shadings representing population density) to be ignored.
Random, constant colors are assigned to the graphical objects. Click this option
again to deselect it.

Display X-Y Coordinates puts the Map Visualizer into a special mode that lets you
identify X-Y vertex pairs at specific points of the scene in the main window. In this
mode, the Map Visualizer resets the cursor to select mode and displays 3D objects
as flat background lines. Clicking the left mouse button on various parts of the
displayed scene causes the corresponding X-Y vertex pair values to appear in the
Selection Details window. You can also enter the vertex pair points into the .gfx file
to identify point objects or the endpoints of line objects for subsequent display. Note
that displaying X-Y coordinates is used for developing and refining .gfx files, not for
data analysis.

When Display X-Y Coordinates mode is initially enabled, or when a point in the
background is selected, the selection window shows the minimum and maximum
X-Y pairs of the currently displayed image in the main window. Add these two
value pairs to the new .gfx file you are generating. The first record in the file
gfx_files/usa.cities.gfx shows an example of how the min-max pairs of the usa.sates.gfx
file were entered into the associated usa.cities.gfx file. This ensures that the X-Y
coordinate pairs in usa.cities.gfx share the same coordinate system as the X-Y
coordinate pairs in usa.sates.gfx.
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The Selections Menu

The Selection menu lets you drill through to the underlying data. The menu has six items.

=.§ MineSet Map Visuafizer 2.5: population.usa.cit
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Figure 6-16  Map Visualizer Selections Menu

*  Select All performs the equivalent of selecting (with the mouse pointer) all the
visible graphical objects in the current scene.

*  Show Values displays a table (Record Viewer) of the values for all selected objects.

®  Show Original Data retrieves and displays the records corresponding to what has
been selected. The resulting records are shown in a table viewer.

e Send To Tool Manager inserts a filter operation, based on the current box selection(s),
at the beginning of the Tool Manager history. The actual expression used to do the
drill through is determined by extents of the current box selection(s). If nothing is
selected, a warning message appears.

e Use Slider On Drill Through determines whether or not to use the slider position
when creating the drill-through expression. If checked (default), an additional term
is added to the drill-through expression, limiting the drill-through to those records
defined by the slider’s position. If this option is not checked, no such limiting term
is added.

o Complementary Drill Through causes the Show Original Data and Send To Tool Manager
selections, when used, to fetch all the data that are not selected.

For further details on drill-through, see Chapter 18, “Selection and Drill-Through.”
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The InterTool Menu

The InterTool menu has one option, as shown Figure 6-17.

i

=.§ MineSet Map Visuafizer 2.5: population.usa.cities

File  View  Selections | jnterloo! |

Selection: [ Synchromize Alf Mapviz Siiders |
I

Figure 6-17  Map Visualizer’s InterTool Pulldown Menu

Selecting Synchronize All Mapviz Sliders identifies this Map Visualizer window as one in
a “synchronized sliders” cooperative: changing the current slider positions in one Map
Visualizer window causes/produces the same change in all others currently open. Click
this option again to deselect it. This menu option must be selected in every Mapviz main
window that is to be part of the synchronization.

Note that currently only the sliders” physical positions are synchronized, not the
underlying meanings of those positions. For example, synchronizing
population.usa.mapviz (with dates ranging from 1770 to 1990) and population.canada.mapviz
(with dates ranging from 1871 to 1991) probably is not useful, since the slider physical
midpoint position represents 1880 in the United States and 1931 in Canada. Generally,
synchronization is useful only when the sliders of each dataset represent the same range
of independent variables.

The Help Menu

The Help menu is the same for all visualization tools; see “The Help Menu” in Chapter 5.
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Nulls represent unknown data (see Appendix J, “Nulls in MineSet”).

In the Map Visualizer, nulls can occur when any of the following is true:

The database or data file contains a null.

The Tool Manager is used to make an array based on bins and no data falls into a
specific bin. For example, if there is no data for the 30-40-year-old population, that
bin is null.

The Tool Manager is used to make an array and the null enum option is specified. In
this case, an extra array element is created to represent the aggregation of all the
values for which the bin value is null. The Tool Manager assigns the question mark
(?) character to this extra bin. To view the values of this bin, move the corresponding
slider to its left-most position. If there are no data for that null bin, the values
associated with it are null as well, and the Map Visualizer represents the
corresponding graphical object(s) as a “null object.”

Expressions and aggregations of nulls can generate nulls (see Appendix J, “Nulls in
MineSet”).

The Map Visualizer uses special representations when a null value is mapped to a
visual attribute. A null height results in a dark grey object with zero height; a null
color results in an object with appropriate height (as defined by the value mapped
to height), but with a dark gray color (see Figure 6-18).
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Figure 6-18  Representation of a Null Value Mapped to Height (Top Middle Object) and to
Color (Bottom Right Object)

When selecting an object with a null value, a question mark (?) is shown in the
selection field.

Sample Configuration and Data Files

The provided sample configuration and data files demonstrate the Map Visualizer’s
features and capabilities. The .data and .mapviz files are in the directory
fusr/lib/MineSet/mapuviz/examples; the .¢fx and .hierarchy files are in the directory
fusr/lib/MineSet/mapuviz/gfx_files.

®  blocks.mapviz, blocks.data, blocks.gfx, and blocks.hierarchy
This simple example shows four adjacent blocks. The height and color of each block
varies based on the underlying data in blocks.data. You can drill up using the middle
mouse button (see the “Select Mode” section) to see the upper pair and the lower
pair of blocks aggregate; then drill up again to see these upper and lower blocks
aggregate into a single block. You can drill down using the right mouse button to
see the objects of finer granularity reappear.
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population.australia.mapviz, population.australia.data, australia.states.gfx, and
australia.states.hierarchy

The data file contains one row for each Australian state and territory. Each row
contains three tab-separated items: a keyword name for the state or territory, the
population value, and the size of the territory.

This sample graphically displays the 1991 population and population density of the
Australian states and territories. Heights of the graphical objects represent the
relative population; color represents the relative population density. A legend at the
bottom of the display describes the color range and the associated values.

population.canada.mapviz, population.canada.data, canada.provinces.gfx, and
canada.provinces.hierarchy

The data file contains one row for each Canadian province and territory. In this
example, each row contains 13 blank-separated values (one for each decade
between 1871 and 1991).

This sample graphically displays the population and population density of the
Canadian provinces and territories from 1871 to 1991, in 10-year increments. The
animation control panel lets you dynamically view the datasets across a range of
time. Animation operation is explained in “Sliders Controlling Independent
Dimensions” on page 197.

population.europe.mapviz, population.europe.data, europe.countries.hierarchy, and
europe.countries.gfx

When graphically displayed, this shows the 1992 population and population
density of countries in Western and Central Europe.

population.usa.mapviz, population.usa.data, usa.sates.gfx, and usa.sates.hierarchy
When graphically displayed, this shows the population and population density of
the United States from 1770 to 1990. The animation controls let you dynamically
view population and density changes across time.

population.usa.cities.mapviz, population.usa.cities.data, usa.sates.gfx, usa.sates.hierarchy,
and usa.cities.gfx and usa.cities.hierarchy

The usa.sates.gfx file specifies the United States, which is displayed as a background.
The usa.cities.gfx file specifies the location of the cities on this background. The .data
file specifies the population of each city.

This sample graphically displays the population of the 48 largest U.S. cities from
1950 to 1990. No data has been mapped to the colors. The animation controls let you
dynamically view changes across time.
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perhouse.perage.mapviz, perhouse.perage.data, usa.sates.gfx, and usa.sates.hierarchy

This sample graphically displays consumer household spending data from
July-August 1988 to May-June 1991. Color is mapped to the gender of the spending
household member; height represents the average dollar amount spent per
household for a given time period and age group. This data has two independent
dimensions: time and age. The highest spending is indicated in the summary
window (see “The Summary Window” on page 199) by the areas with the greatest
color density, namely “May-June 1989 (Age: 30-39)” and “May-June 1990 (Age:
30-39).”

telecom.mapviz, telecom.data, usa.cities.lines.gfx, usa.cities.lines.hierarchy, usa.sates.gfx,
and usa.sates.hierarchy

This sample graphically displays a flat map with arched lines on it. These lines
connect two endpoints. The lines can have variable width and color. In this
example, the widths and colors are random; however, they could relate to the
volume and duration of the connections between the endpoints.

fasta.m.data, fasta.m.mapviz, fasta.m.gfx, and fasta.m.hierarchy

The data file for this example contains the partial results of a full biological
sequence comparison between two complete genomes (courtesy of Dr. Tom Flores,
European Bioinformatics Institute). When graphically displayed, scientists can
quickly identify and locate the regions of similarity between the two genomes. The
ability to display such large amounts of information in a visual data exploration
method such as this could be extended to include much more information about the
individual genomes. Scientists could explore this data more easily and thereby
perhaps better understand the function and purpose of the similar genetic
sequences.

In this example, the “map” is the circular-shaped genome of a biological organism
called Mycoplasma genitalium (MG). The MG genome is divided into 500 equal
segments, each representing a 1000-nucleotide sequence in the genome. The slider
selects one of the segments of the second genome, called Haemophilus influenzae
(HI), for cross-comparison between the two genomes. The Summary Window in the
Animation Control Panel indicates which segments show the greatest similarities,
and you can move the slider to examine those particular segments of interest. The
bar heights and colors on the “map” therefore indicate the relative similarity of each
MG segment to each HI segment, where higher bars correspond to greater measures
of similarity. This similarity is measured by the “Reciprocal Evalues,” which ranges
from 0.0 to 1.0.
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Using the Scatter Visualizer

This chapter discusses the features and capabilities of the Scatter Visualizer. It provides
an overview of this database visualization tool, then explains the Scatter Visualizer’s
functionality when working with the

e main window
e external controls

¢ pulldown menus

Finally, it lists and describes the sample files provided for this tool.

Overview of Scatter Visualizer

The Scatter Visualizer lets you visually analyze relationships among several variables
(see Figure 7-1), either statically or by animation. It is particularly useful for seeing
individual data points when you do not have a large number of records. If your dataset
has a very large number of records consider using the Splat Visualizer. Analysis in the
Scatter Visualizer is done using

* athree-dimensional landscape
* an animation control panel that includes a two-dimensional slider

¢ graphical objects, called entities, that can be animated in the three-dimensional
landscape
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Figure 7-1 Sample Scatter Visualizer Screen

The Scatter Visualizer lets you visualize your data by mapping each record, or row, in the
dataset to an entity in the three-dimensional landscape. Variables in the data can be
mapped to the sizes, colors, and positions of the entities. Also, you can map one or two
numeric variables to the sliders in the animation control panel. If the variables mapped
to sizes, colors, or positions of the entities depend on the variables mapped to sliders, the
sliders can be used to drive an animation. For example, the data might represent the sales
of several companies over time. If the time variable is mapped to a slider and the sales
variable is mapped to size, then the entities grow or shrink as the time slider is animated.
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File Requirements

After you create a visualization of your data, the Scatter Visualizer lets you analyze the
data in various ways. The animation control panel lets you trace animation paths in one
or two dimensions. By playing back the path you created, you can watch the size, color,
and motion of the entities for trends or anomalies. In the three-dimensional landscape,
you can orient the display to emphasize particular dimensions or a point of view. The
Scatter Visualizer lets you scale the values of variables to give them greater emphasis.
Also, you can filter the display to show only those entities meeting certain criteria.

The Scatter Visualizer requires the following files:

A data file, consisting of rows of tab-separated fields. This file is easily created using
the Tool Manager (see Chapter 3). If you are generating this file yourself, see
Appendix D, “Creating Data and Configuration Files for the Scatter Visualizer” for
the required file format.

You can generate data files by extracting data from a source (such as a database) and
formatting it specifically for use by the Scatter Visualizer. Data files have
user-defined extensions (the sample files provided with the Scatter Visualizer have
a .data extension).

A configuration file, describing the format of the input data and how it is to be
displayed. The Tool Manager can create this file (see Chapter 3), or you can use an
editor (such as jot, vi, or Emacs) to produce this file yourself (see Appendix D,
“Creating Data and Configuration Files for the Scatter Visualizer”).

Configuration files must have a .scatferviz extension. When starting the Scatter
Visualizer, or when opening a file, you must specify the configuration file, not the
data file.
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Options for Invoking the Scatter Visualizer

There are a two options that affect how this tool is invoked:

- war nexecut e indicates that if you attempt to execute a command specified in an
execute statement, a warning is displayed and you are given the option to execute
the command or not. This is intended for an insecure environment, such as files
obtained from the Web, and is used automatically when commands are executed via
mitr files.

You can enable this option permanently by adding the line
*m neset Vr nExecut e: TRUE

to your . Xdefaults file, or by setting the environment variable
M NESET_WARN_EXECUTE

- qui et eliminates the dialogs that popup to indicate progress. You can enable this
option permanently by adding the line

*m neset Qui et : TRUE

to your . Xdefaults file.

Starting the Scatter Visualizer
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There are five ways to start the Scatter Visualizer:

Use the Tool Manager to configure and start the Scatter Visualizer. (See Chapter 3
for details on most of the Tool Manager’s functionality, which is common to all
MineSet tools; see “Configuring the Scatter Visualizer Using the Tool Manager” on
page 220 for details about using the Tool Manager in conjunction with the Scatter
Visualizer.)

Double-click the Scatter Visualizer icon, which is in the MineSet page of the icon
catalog. The icon is labeled scatterviz. Since no configuration file is specified, the
start-up screen requires you to select one by using File > Open.
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Figure 7-2 Scatter Visualizer Start-Up File Pulldown Menu Selected

Starting the Scatter Visualizer without specifying a configuration file causes the
main window to show the copyright notice and license agreement for this tool.
Only the File and Help pulldown menus can be used. For the main window to be
fully functional, open a configuration file by selecting File > Open.

¢ If you know which configuration file you want to use, double-click the icon for that
configuration file. This starts the Scatter Visualizer and automatically loads the
configuration file you specified. This works only if the configuration filename ends
in .scatterviz (which is always the case for configuration files created for the Scatter
Visualizer using the Tool Manager).

¢ Drag the configuration file icon onto the Scatter Visualizer icon. This starts the
Scatter Visualizer and automatically loads the configuration file you specified.

e  Start the Scatter Visualizer from the UNIX shell command line by entering this
command at the prompt:

scatterviz [ configFile ]

configFile is optional and specifies the name of the configuration file to use. If you
don’t specify a configuration file, you must use File > Open to specify one (see
Figure 7-2).
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This section describes how the Scatter Visualizer can be configured using the Tool
Manager. Although the Tool Manager greatly simplifies the task of configuring the
Scatter Visualizer, you can construct a configuration file manually for this tool using a

text editor (see Appendix D, “Creating Data and Configuration Files for the Scatter
Visualizer”).

The steps required to connect to a data source are described in Chapter 3.

Selecting the Scatter Visualizer Tool

Select the Viz Tools tab in the Data Destination panel of the Tool Manager’s main screen
(Figure 7-3). From the popup list of tools, select Scatter Visualizer. The mapping

requirements for the Scatter Visualizer are displayed in the window on the right side of
this panel. Items in the Visual Elements list that are preceded by an asterisk are optional.

Data Destination

Visual Elements:

[Cloa Seleced |
[tearal | |_invoke Tool |

Figure 7-3 Data Destination Panel With Scatter Visualizer Selected
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e Axis 1, *Axis 2, *Axis 3 let you assign to the axes in the Scatter Visualizer’s main
window the data you want represented. Assigning data to Axisl is required.
However, this alone does not produce a useful display. By assigning data to Axis 2,
you can create an XY chart. Assigning data to all three axes produces a 3-D chart.

*  *Entity-size, *Entity-color, *Entity-label let you assign size, color, and label to the
entities appearing in the Scatter Visualizer’s main window.

*  *Summary is the value mapped to the summary column, if you have a slider. It
determines the color of the slider’s background.

e *Sliderl and *Slider2 let you map columns directly to one or two animation Sliders
(see “Slider Creation for Scatterviz,” below).

Mapping Requirements to Columns

You can map requirements to columns by selecting a column name in the Current
Columns window of the Table Processing panel, then selecting a category in the Visual
Elements window.

Undoing Mappings

To undo a specific mapping, select that mapping in the Visual Elements window, then
click the Clear Selected button. To undo all mappings, click the Clear All button.

Slider Creation for Scatterviz

Sliders can be created manually or automatically. The following subsections describe
these methods.
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Manual Slider Creation

Tool Manager generates sliders whenever there is an array column present in the current
table. The sliders correspond to the indices of the array columns. If the column has one
index (one-dimensional array), only one slider is created, but if the column has two
indices (two-dimensional array), both an X and a Y slider are created. The current slider
indices are indicated in the Tool Options dialog box from the Tool Manager. Array
columns can be created using the “index by” menus in the Tool Manager aggregation
panel (see “Aggregation” in Chapter 3).

Note that for a slider to be created, all array columns in the current table must have the
same indices. If array columns with differing indices exist in the current table, no sliders
are created.

Automatic Slider Creation

If no arrayed columns are in the current table, Tool Manager can automatically generate
sliders by use of the Slider1 and Slider2 mappings. Sliders are created through a
combination of automatic binning and aggregation. These automatic operations occur
after clicking Invoke Tool in the Data Destination Panel. The operations do not affect the
current history operations of Tool Manager, but they do appear in the configuration files
for the tool.

Columns mapped to Slider1 and Slider2 eventually form the indices for the sliders. These
columns must be either numeric (int, float, double) or binned. If a column mapped to a
slider is already binned, no automatic binning is needed for this column, and this column
is used as an index for a slider. However, if the column is not binned, a binned column is
created using the automatic binning options in the Tool Options dialog box.

The three methods of binning are:

* Selecting All Distinct Values creates a bin for every unique value of the column.

® Specify the number of bins you want to create. The thresholds for the bins are
determined using the Uniform Range approach.

* Selecting Automatic automatically determines the number of bins to create and

determines the bin thresholds using the Uniform Range approach.

(See “The Bin Columns Button” in Chapter 3 for more information about binning.) The
column used in forming the automatic bins is deleted from the current table.
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The binned columns now form the indices of array columns. Note that if you want to
create only one slider, the index must be mapped to Sliderl. Attempting to create only
one slider with a mapping to Slider2 is not allowed and generates a Tool Manager error.
Also, a column mapped to a slider cannot be mapped to any other mapping, since it is
removed during the aggregation process.

Once the slider indices are formed, the arrayed columns are created. This is done using
automatic aggregation. Any numeric columns mapped to Axis 1, Axis 2, Axis 3,
Entity-size, Entity-color, Entity-label, or Summary are aggregated using the automatic
aggregation options in the Tool Options dialog box. You can either specify aggregating
by Sum or by Average. The binned columns created from the slider mappings form the
indices for the aggregation, and any remaining columns in the table are Group-By
columns. (See “Aggregation” in Chapter 3 for a description of the aggregation process.)
Be sure to remove any columns you do not wish to use in the grouping process. If you
need different types of aggregates for different mappings, you must aggregate manually.

The aggregation step automatically forms the arrayed columns used for sliders. These
arrayed columns form the new tool mappings. For example, if the column “mpg” were
mapped to Axis 1, a new column “avg_mpgl[]” is formed and remapped to Axis 1. The
progress of the automatic slider generation is displayed in the Tool Manager status
window.

Specifying Tool Options

Clicking the Tool Options button causes a new dialog box to be displayed (Figure 7-4).
This lets you change some of the Scatter Visualizer options from their default values.
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Figure 7-4 Scatter Visualizer’s Options Dialog Box
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The Scatter Visualizer’s Options dialog box has four basic options blocks:

Entities
Sliders
Axes

Other

Entity Options

This option block lets you specify a number of characteristics for the entities that the
Scatter Visualizer then graphically displays.

Entity Legend On—Ilets you determine whether the entity legend is displayed or
hidden.

Entity Size—lets you scale the entity to a max size, a scale size, or a default (no
adjustment). You also can specify whether the legend for entity size is displayed or
hidden.

Entity Colors—lets you control the colors in which entities are displayed. You can
— specify the list of colors to use

-  specify the kind of mapping

— map the list of colors to a list of values

— specify whether the legend for color is displayed or hidden

— map colors to entities

Entity Shape—lets you choose a visual representation for the entities: cubes, bars, or
diamonds.

To use these Colors options, you must have mapped a column to the *Entity-color
requirement of the Data Destination panel. See “Choosing Colors” and “Using the Color
Browser” in Chapter 3 for a more detailed explanation of how to choose and change
colors.

Color list to use lets you specify the color list using the + button next to the color list label.
This brings up a color editor that lets you specify a color to be added to the list.
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Color mapping let you specify whether the color change that is shown in the graphic
display is Continuous or Discrete. If you choose Continuous, the color values shift
gradually between the colors entered in the Color list to use field as a function of the
values that are mapped to those colors in the Color mapping field.

The field to the right of the popup button lets you enter specific values for mapping the
colors. If you do not specify any mapping values, the range of values in the color variable
is used.

Example 7-1

If you

* used the Color Browser to apply red and green to bars

¢ selected Continuous for the Kind of mapping

* entered the values 0 100

then the display shows all entities with values less than or equal to 0 as completely red,

those as greater than or equal to 100 as completely green, and those between 0 and 100
as shadings from red to green.

Example 7-2

If you

¢ used the Color Browser to apply red and green to entities

e selected Discrete for the Kind of mapping

¢ entered the values 0 50

then the display shows all entities with values of less than 50 in red, and all those with
values greater than or equal to 50 in green.

¢ Entity Label Color lets you modify a label color by clicking on it. This causes the
Color Choose dialog box to appear, which lets you implement your color changes.

*  Entity Label Size controls the size of the entity labels. A smaller number decreases
the size, a larger one increases it.
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Summary Options

Summary options let you specify what color to use for the Summary window. You can
also specify whether the summary legend, which indicates what the values are, is
displayed or hidden.

If you have an array of values, you can specify an X or Y slider. The popup buttons next
to these options provide a list of available keys, and let you specify which to use as
sliders.

Slider Options

The Slider options control how the slider mappings are interpreted. For details see
“Slider Creation for Scatterviz” on page 221.

Axis Options

The Axis options let you specify the following, for each axis:

e Alabel. (If you leave this box blank, the Scatter Visualizer defaults to using the
column names for each axis.)

e A color
* Asize type for each axis. (This can be Max Size, Scale Size, or No Adjustment.)

—  Max Size lets you specify that an axis is scaled independently to a specified size.
If one axis has a Max Size that is twice as large as the other, it will be twice as
long, regardless of the data values. This option is most useful when comparing
axes that are in different units (for example, comparing income to age). This
option has no effect on non-numeric data.

—  Scale Size lets you specify that the axis is scaled based on its maximum value. If
two axes have the same Scale Size, but one has a maximum that is twice the
value of the other, the former will be twice as long as the latter. This option is
useful for comparing axes with the same units (for example, income vs.
expenses). This option does affect the size of non-numeric axes.

- No Adjust is equivalent to a Scale Size of 1.0.
* Asize value

e Whether the axis should be extended to include the value 0.
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Other Options

The Other Options, at the bottom of the dialog box, include the following fields:

Message lets you specify the message displayed when an entity is selected. For a
listing and description of format types that can be entered in this field, see the
“Message Statement” section in Appendix D, “Creating Data and Configuration
Files for the Scatter Visualizer”

Execute lets you type in a UNIX command that is executed when double-clicking on
an entity. The format is similar to the message statement. If no execute statement
appears, double-clicking has no effect. For a detailed description of the Execute
field, see “Execute Statement” in Appendix D.

Hide Label Distance controls the distance at which entity labels become invisible.
Smaller distances might improve performance, but the labels disappear more
quickly. The higher the number, the greater the distance at which labels are hidden.

Axis Label Size controls the size of the axis labels. A smaller number decreases the
size, a larger one increases it.

Grid (X, Y, Z) Size lets you specify the spacing between grid lines for the respective
axis. A smaller number decreases the size, a larger one increases it.

Grid Color lets you modify a grid color by clicking on it. This causes the Color
Chooser dialog box to appear, which lets you implement your color changes.

Resetting the Tool Options

If you want to reset the values of all options to their default values, click the Reset Options
button.

Saving the New Tool Options

Once you have finished making changes to the Tool Options dialog box, click OK to
return to the Tool Manager’s main screen.



Configuring the Scatter Visualizer Using the Tool Manager

Invoking the Scatter Visualizer

To see Scatter Visualizer graphically represent your data, click the Invoke Tool button at
the bottom of the Data Destination panel.

Saving the Scatter Visualizer Settings

When you press Invoke Tool, the Tool Manager stores information for the Scatter
Visualizer in three files, all sharing the same prefix:

*  <prefix>.scatterviz.data contains data.

*  <prefix>.scatterviz.schema describes the data file.

*  <prefix>.scatterviz contains information needed by the Scatter Visualizer.

To save the entire session along with the current tool options, use one of these menu
options from the File menu:

*  Save Current Session... where the default prefix is based on the data source

®  Save Current Session As... to specify your own prefix

The saved file is <prefix>.mineset, and contains all the information needed to return
MineSet to its current state.

Null Handling in the Scatter Visualizer

The Scatter Visualizer uses special representations when fields with unknown data
values, or nulls, are mapped to visual attributes. (For a discussion of null values, see
Appendix J, “Nulls in MineSet.”) When a null value is mapped to an entity’s size, the
entity is drawn as the outline of a cube. When a null value is mapped to an entity’s color,
it is drawn in dark grey. When a null value is displayed in the Selection Window or
“Pointer is Over” area, it is shown as a question mark (?). (The Selection Window and
“Pointer is Over” areas are discussed in the “Select Mode” section.)

If a null value is mapped to the x, y, or z position of an entity, the result depends on the
Show Entities with Null Positions option under the View Menu (see “The View Menu”
on page 241). If the option is set, the entity is shown just below the range of the
corresponding axis. If the option is not set, the entity is not shown.

229



Chapter 7: Using the Scatter Visualizer

Working in the Scatter Visualizer’s Main Window
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If you started the Scatter Visualizer without specifying a configuration file, the main
window shows the copyright notice and license agreement for the Scatter Visualizer.
Only the File and Help pulldown menus can be used. For the main window to show all
menus and controls, open a configuration file. Use File > Open (Figure 7-2) to see a list of
configuration files.

When a valid configuration file has been selected, the 3D landscape it specifies is visible.
For example, selecting company-total.scatterviz gives results as shown in Figure 7-5.



Working in the Scatter Visualizer’s Main Window
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Figure 7-5 Initial View When Specifying company.scatterviz

This shows the sales of life insurance, auto insurance, and home insurance with respect
to income brackets over time.
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Viewing Modes

The two modes of viewing are grasp and select. To toggle between these modes, press the
Esc key or click the appropriate cursor button adjacent to the top-right of the viewing
area.

Grasp Mode

In grasp mode, the cursor appears as a hand. This mode supports panning, rotating, and
scaling the scene’s size in the main window.

¢ To pan the display, press the middle mouse button and drag it in the direction you
want the display panned.

* To rotate the display, press the left mouse button and move the mouse in the
direction you want to rotate. (Also see the thumbwheel controls Rotx and Roty,
described in “Thumbwheels” in Chapter 6.)

* To move the viewpoint forward, press the left and middle mouse buttons
simultaneously and move the mouse downwards. To move the viewpoint
backward, press the left and middle mouse buttons simultaneously and move the
mouse upwards. This is equivalent to the functions provided by the Dolly
thumbwheel.

Select Mode

In select mode, you can highlight an object by positioning the cursor over that object.
Information about that object then appears at the top of the view area, under the Pointer
is over: label (Figure 7-6). This information remains visible in the window only as long as
the pointer cursor remains over the object. Position the pointer cursor over an object and
click the left mouse button; the same information appears in the Selection Window, above
the main window. A white box appears around the entity, indicating it has been selected,
and a table viewer shows your current selection. Select several entities by holding down
the Shift key while clicking the left mouse button. The most recent selection is shown
under the Selection label at the top of the scene. All current selections are shown in the
Record Viewer. You can now drill-through on your selection (see “The Selection Menu”
on page 279 for the different drill-though options.)

This Selection information remains visible until another object is selected, or you click the
black background. Using the mouse, you can cut and paste this selection information into
other applications, such as reports or databases.
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Figure 7-6 Displayed Information When Cursor is Over a Selected Entity

If an execute statement was specified using Tool Manager or the configuration file, then
double clicking on an object executes the appropriate command. If the - war nexecut e
option was specified when invoking the Scatter Visualizer, a warning is given first.

Note: Users familiar with Open Inventor can configure the Scatter Visualizer so that the
right mouse button brings up the standard Inventor Menu. This provides additional
functions, such as stereo viewing and spin animation. These functions are provided by
the Open Inventor library. To enable the Open Inventor Menu, add the line

*mi neset | nvent or Menu: TRUE

to your . Xdefaults file.
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External Controls

Several external controls surround the main window, including buttons and
thumbwheels. These controls are substantially the same for most MineSet visualization
tools (see the descriptions “Buttons” in Chapter 6, and “Thumbwheels” in Chapter 6).

The Animation Control Panel

234

The animation control panel, which appears to the right of the main window, consists of
a summary window, with up to two adjacent sliders, an information field, animation
buttons, and animation sliders.

Sliders Controlling Independent Dimensions
The number of sliders appearing adjacent to the summary window is dependent on the

dataset displayed in the Scatter Visualizer’s main window. Datasets can have two, one,
or no independent dimensions.

Datasets With Two Independent Dimensions

If the dataset has two dimensions of independently varying data (such as
company.scatterviz), the controls to the right of the main graphics window become visible
(see Figure 7-7).



The Animation Control Panel
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Figure 7-7 Animation Control Panel With Summary Window and Both Slider Controls

To the right of the main window are the summary window and slider controls. The
summary window has a horizontal slider below it for selecting data points of the first
independent dimension, and a vertical slider to the left for selecting data points of the
second independent dimension. The horizontal slider’s dimension is identified by a label
below it. The vertical slider’s dimension is identified by a label above it.
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Datasets With One Independent Dimension

For datasets with one independent dimension (such as store-type.scatterviz), only the
slider below the summary window appears, and the summary window is compressed
(see Figure 7-8). This slider’s dimension is identified by a label below it.

601,868 fEYA:ER]

Figure 7-8 Animation Control Panel With Summary Window and One Slider Control
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Datasets With No Independent Dimension

For datasets with no independent dimensions (such as brand.scatterviz), no slider control
appears (see Figure 7-9).
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Figure 7-9 Scatter Visualizer With No Independent Dimension or Animation Control Panel
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The Summary Window

The summary window provides a 2D representation of the aggregation of values that the
main window displays in 3D. The whiter the areas of the summary window, the lower
the total values represented by the entities in the main window. The greater the color
density in areas of the summary window, the higher the total of those values. The density
of these colors in the summary window provides a summary of the data across the one
or two independent dimensions in the dataset.

By default, the summary window also contains a set of black dots, evenly spaced across
the one or two dimensions of data. These dots indicate the precise positions of the
discrete datapoints. You can turn off these black dots using the View | Show Data Points
menu option.

Color Density Examples in the Summary Window

After opening the company.scatterviz file, for example, the 2D summary window shows a
color range from white (on the left) to red (on the right). White corresponds to a low sales
volume; red represents a higher aggregate sales volume. In this example, the greater the
density of red, the higher the total sales of life, auto, and home insurance.

Creating a Path in the Summary Window

If the dataset loaded into the Scatter Visualizer has at least one independent dimension,
it is possible to view all or any part of that dataset via animation. This is done by first
creating a path in the summary window (this path connects a sequence of data points),
then activating the animation controls described in the next section.

The three ways to draw a path in the summary window are as follows:

* Define a starting point by clicking and holding down the left mouse button, then
draw a path by dragging the cursor over the window. End the path by releasing the
left mouse button.

* Define a starting point by clicking the left mouse button, then define an endpoint by
moving the cursor to another part of the window and clicking the middle mouse
button. A line appears between those two points. To add more line segments,
continue with repeated middle mouse clicks.

* Define a starting point by clicking the left mouse button, then drag one of the
independent dimension sliders, thus drawing a straight line along this dimension.
If there are two sliders, use of the second slider causes a straight line to be drawn
along the axis controlled by this second slider.



The Animation Control Panel

Animation Buttons and Sliders

The seven VCR-like buttons and two sliders (Path and Speed) below the 2D summary
window let you control the animation.

Animation Buttons

Once a path is drawn in the summary window (see “Creating a Path in the Summary
Window,” above), you can use the VCR-like buttons to control animation along this path.
The middle Stop button is highlighted in blue, indicating an initial state. Use the adjacent
Play Forward button (to the right of Stop) or Play Reverse (to the left) to begin simple
movement along the drawn path in a forward or reverse direction. (Forward and Reverse
are defined by the sequence in which the path was drawn, not by the left-to-right or
right-to-left movement.)

To stop and restart the animation, click the Stop button, then use the Play Forward or
Reverse button again. Note that when you stop, the animation continues in the current
direction until the position falls upon a discrete data point.

Adjacent to the Play buttons are the Single-Step buttons, as well as Forward and Reverse.
Clicking on one of these buttons changes the current path position to the next discrete
data point.

On the outside are the Fast Forward and Fast Reverse buttons. Clicking one of these
buttons while in Stop state changes the path position to the end (for Forward) or to the
beginning (for Reverse) of the path. Clicking a Fast button when in Play state increases the
animation speed.

Animation Flow

Below the Animation Buttons are the three Animation Flow buttons.

Play-once (default)}—the animation moves either forward or in reverse until it reaches the
end of the path, then stops.

Loop—when the animation reaches the end of the path, it automatically resets to the
beginning and starts over again.

Swing—when the animation reaches the end of the path, it reverses direction and retraces
its path to the other end; upon reaching that end, the animation reverses direction again,
beginning the cycle again.
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Animation Sliders

While animation is stopped, you can move the Path slider to reset the position along the
path. Note that when you use the Path slider, the cursor in the summary window moves
across the drawn path, and the 1D sliders (below and to the left of the drawing area)
move consistently with the cursor position. Then use the Play or Reverse button to restart
the animation from the newly specified point. You can drag the Path slider to an arbitrary
position between discrete data points; however, when you release the slider, the path
position changes to the nearest discrete data point.

Use the Speed slider to adjust the speed of the animation along the path.

Data Points and Interpolation

As animation proceeds, the variables mapped to size, color, and axes (positions) in the
Scatter Visualizer change smoothly. However, the information displayed in the
“Selection:” message box and the Pointer is over: field show only the data values of the
nearest discrete data position; they do not show interpolated data values.

The animation is produced in the following manner: Assume you have data for 10 years,
on a per-year basis (that is, 10 data values) and that these correspond to the size of one
entity in the Scatter Visualizer. Assume further that the years are 1991 to 2000, the size for
1991 is 20, and the size for 1992 is 40. As you move the year slider from 1991 to 1992, the
size changes by being uniformly interpolated between 20 and 40. For example, midway
between 1991 and 1992, the size is 30. As you approach 1992, the size approaches 40.
However, you cannot stop an animation between discrete data points, and you cannot
drag the Path slider to a stationary position between discrete data points.

The data points in the summary window represent the slider positions corresponding to
the actual data from the data file. For example, sizes 20 and 40 are representations of
actual data, but size 30 is not. In this example, there would be data points in the summary
window at the slider positions corresponding to each year.

Note that not all variables are required to vary with a slider. If there are two sliders, some
variables can vary with only one of the sliders, while other variables vary with both.



Pulldown Menus

Pulldown Menus

Four pulldown menus let you access additional Scatter Visualizer functions. These are
labeled File, View, Selections, and Help. If you start the Scatter Visualizer without
specifying a configuration file, only the File and the Help menus are available.

The File Menu

The File menu is the substantially the same for all visualization tools see “The File Menu”
in Chapter 5.

The View Menu

The View menu lets you control certain aspects of what is shown in the Scatter Visualizer
window (Figure 7-10).

. s Show Window Decoratiorn

s Show nulf positions

s Show Animation Panef 1

| Show Fitter panel... crt+F |
Set Background Color... CifrC

Figure 7-10  Scatter Visualizer View Menu

*  Show Window Decoration lets you hide or show the external controls around the
main window.

®  Show null Positions lets you hide or show entities that have null or unknown
position values along one or more axes.

*  Show Animation Panel lets you show or hide the animation control panel. This menu
item is disabled for datasets with no independent dimension.
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®  Show Filter Panel lets brings up the Filter Panel. This panel (Figure 7-11) lets you
reduce the number of entities displayed in the main viewing area, based on one or
more criteria. You can use the filter panel to fine-tune the display, emphasize
specific information, or simply shrink the amount of information displayed. The Set
Landscape to Filter checkbox, which appears in the lower right of the filter panel,
lets you specify whether the landscape in the main window covers the entire
dataset or just the filtered data.

e Set Background Color brings up a color chooser to let you specify a new background
color.

Figure 7-11  Scatter Visualizer Filter Panel

242



Pulldown Menus

The Filter panel has two panes. The top pane lets you filter based on string columns.
To select all values of a column, click Set All. To clear the current selections, click
Clear. To select a value, click it. To deselect a value, simply click it again.

The bottom pane lets you filter based on the values of both string and numeric
columns.

To filter numeric values, enter the value, and select a relational operation (=, !=, >, <,
>=, <=). To filter alphanumeric values, enter the string. You can use any of three
types of string comparisons:

¢ Contains indicates that it contains the appropriate string. For example,
“California” contains the strings “Cal” and “forn”.

* Equals requires the strings to match exactly.

* Matches allows wildcards:

— An asterisk (*) represents any number of characters.

— A question mark (?) represents one character.

—  Square braces ([ ]) enclose a list of characters to match.

For example, California matches Cal*, Cal?fornia, and Cal[a-z]fornia.

For columns which were binned, an option menu of values appears, instead of a
text field. To ignore that column, select Ignored in the Option menu. You can use
relational operators, such as >=, with these options. This means that the specified
value as well as subsequent ones are selected.

In addition to numeric and string comparison operations, you can specify I s Nul |,
which is true if the value is null.

To the right of each field is an additional option menu that lets you specify “And” or
“Or” options. For example, you could specify “sales > 20 And < 40.” You can have
any number of And or Or clauses for a given column, but cannot mix And and Or in
a single column.

Scale to Filter lets you specify whether the filtered landscape is rescaled to the size of
the filtered data or remains the size of the entire data set.

Click the Filter button to start filtering. If you press Enter while the panel is active,
filtering starts automatically.

Click the Close button to close the panel.
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The Selections Menu

The Selections menu lets you drill through to the underlying data.

Create Box Selection
Show Original Data
Send to Joolmanager

(1 Complementary Driff Through
FPreferences

Figure 7-12  The Scatter Visualizer Selections Menu

Create Box Selection creates a 3-D box selector that can be stretched and translated to
select regions of the volume. While active, a table in Record Viewer format is
opened showing information about all of the aggregated data that is represented by
the entities within it. Closing this window clears all current selections. Any entities
within the selection box or selected using Shift-click are shown in the table window.
To translate the selection box, click on one of the faces with the left mouse button,
and drag it in the desired direction. Holding the Shift key while dragging constrains
the motion to the axis to which the drag motion is closest. To change the extent of
the selection box, drag one of the gray scale tabs in the desired direction. Trying to
resize or translate beyond the bounds of the volume is not permitted. The gray scale
tabs constantly resize to maintain constant screen size. If at any time they appear
too big, you can zoom in closer, and they reduce their size relative to the box.

Show Original Data retrieves and displays the records corresponding to what has
been selected. The resulting records are shown in a table viewer.

Send To Tool Manager inserts a filter operation, based on the current box selection(s),
at the beginning of the Tool Manager history. The actual expression used to do the
drill through is determined by the extent of the current box selection. If nothing is
selected, a warning message appears.

Complementary Drill Through causes the Show Original Data and Send To Tool Manager
selections, when used, to fetch all the data that are not selected.
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Preferences brings up a panel that lets you select which columns are used in
drill-through. Unlike other visual tools, there are no specific columns in the data
that are designated as the key to the data. It is impossible for the Scatter Visualizer
to determine which columns the user desires in the drill-through expression. For
example, you might have cars data with brand, model, and weight. Perhaps you
want to drill through to the original data, and specify that brand and model should
be considered, but weight should not. By default, all columns that have been
mapped to graphical requirements are considered significant on drill-through. The
others are not, but may be made so by highlighting them in the Preferences dialog
box.

For further details on drill-through, see Chapter 18, “Selection and Drill-Through.”

The Help Menu

The Help menu is substantially the same for all visualization tools; see “The Help Menu”
in Chapter 6

Sample Configuration and Data Files

The provided sample data and configuration files demonstrate the Scatter Visualizer’s
features and capabilities. The following files are in the /usr/lib/MineSet/scatterviz/examples
directory:

company.data

This file contains fictitious sales data of several insurance companies in three
product categories: life insurance, auto insurance, and home insurance. The data
span ten years (in increments of one year) and includes five income brackets (the
customer’s annual income).

company.scatterviz

This file specifies that the years form one slider dimension and the income brackets
form the other slider. Sales of life insurance, auto insurance, and home insurance
become the three dimensions in the Scatter Visualizer landscape. The color density
in the slider summary window represents the total sales of all companies across all
categories of insurance.
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company-total.scatterviz

This file contains the same specifications as company.scatterviz, except that the size of
each company is determined by the total sales of that company across all the
categories of insurance.

company-life.scatterviz
This file contains the same specifications as company.scatterviz, except that the color
of each object indicates the life insurance sales as a fraction of total sales.

store-type.data and store-type.scatterviz

These files show sales of various product groups by store type during a three-year
period. The single independent variable for which a slider appears is time. Each
entity represents a store type (such as Food Store, Drug Store, Service Station, and
so forth). For each store type, the data file contains the total sales of several product
groups, such as alcoholic beverages, cereal, and so forth. The data spans 36 months,
in increments of one month.

The configuration file uses the month as the single slider dimension. One axis is
sales of alcoholic beverages, the other is sales of tobacco products. A third axis is not
used.

Note: The data file includes other categories. You can edit the configuration file to
use other product categories for the axes (see Appendix D, “Creating Data and
Configuration Files for the Scatter Visualizer”).

brand.data and brand.scatterviz

These files show sales of several soft-drink brands in a variety of store types. In this
dataset the brands form the entities, and the store types are associated with the axes.
The total sales are mapped to the size of each brand. The color mapping is random.
Since there are no independent variables, no slider is present.

cars.data and cars.scatterviz
These files show the weight, horsepower, model year, and acceleration of several car
models.

people.data and people.scatterviz
These files show the height, weight, density, and cholesterol level for a population
sample.

nl.births.data and nl.births.scatterviz
These files show birth patterns in the Netherlands. For each region, the population
density, birth rate, and population are shown. The animation sliders are mapped to
the age of the mother and the year.



Sample Configuration and Data Files

adult94.data and adult94.scatterviz

These files show a complex example with scatterviz applied to
fusr/lib/MineSet/data/adult.data. The three axes in the visualization are avg_hrswk
(that is, average hours worked per week), avg_gross_income, and
avg_education_num. Unfortunately “education num” does not correspond exactly
to number of years of education, but it is close. The slider on the right side animates
across different age ranges. Each aggregate was created by grouping by occupation,
race and sex. This means that there is an entity for every combination of values for
these three attributes. The color shows different occupations, as shown in the
legend. The size of each entity corresponds to record counts. The summary slider is
also colored by data density. To find out how this visualization was created, you
may select Start Tool Manager from the File menu. This will bring up the Tool
Manager with the session used to create this example.

Initially the scene shows information for people under 20 years of age. Note that the
average hours worked (about 14) and the average income (about $4000) are low. If
you animate over age using the slider, and examine the scene from the three
orthogonal viewer (try using the lower 3 buttons to the right of the main window),
you will notice various trends emerge. For example, if you orient the scene so you
see only income by hours per week, you can see that people start to work longer
hours as they age, until about age 25, then they seldom work more that 49 hours per
week until they retire. Income, however, grows until people age 50, then plateaus,
then goes lower again. The actual trend depends somewhat on the career choice and
other factors.

Suppose you were interested in comparing trends between the occupations
craft-repair and prof-specialty. Open the Filter panel (View > Show Filter Panel) and
select just “craft-repair” and “prof-specialty” from the list of occupations. Now
when you animate, you can see that “prof-specialty” actually starts with lower
incomes, but quickly outpaces “craft-repair” as people age. “Prof-specialty” is much
higher on the education axis than “craft-repair”. You may wish to limit your filter
further by showing just females, or those of a certain race.
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Chapter 8

Using the Splat Visualizer

This chapter discusses the features and capabilities of the Splat Visualizer. It provides an
overview of this database visualization tool, then explains the Splat Visualizer’s
functionality when working with the

e main window
e external controls

¢ pulldown menus

Finally, it lists and describes the sample files provided for this tool.

Overview of the Splat Visualizer

The Splat Visualizer lets you visually analyze relationships among several variables (see
Figure 8-1), either statically or by animation. It is particularly well-suited for application
to datasets with large numbers of records. Choose the Scatter Visualizer if you want to

see individual data points and do not have a large number of records. Data analysis is
done using

* athree-dimensional landscape
* an animation control panel that includes a two-dimensional slider

¢ graphical objects, called splats, which represent aggregates of datapoints. Color and
opacity of the splats can change during animation.
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Figure 8-1 Sample Splat Visualizer With One Slider Control

The Splat Visualizer lets you visualize your data by mapping columns to axes, sliders,
color, and opacity. The resulting three-dimensional landscape can be thought of as an
approximation to a scatterplot in which every datapoint is drawn separately. It is not
truly a scatterplot, because datapoints that are close together (fall in the same bin) are

aggregated and drawn as a single splat.




Overview of the Splat Visualizer

Each numeric column that is mapped to an axis or slider first must be binned. If this
binning step is skipped, the Tool Manager does it using automatic uniform binning (see
“The Bin Columns Button” in Chapter 3). String columns can be mapped directly to axes.
Any numeric column can be mapped to a color. The color of a splat is derived by
averaging the value of the column mapped to color for all the data points that fall in a
bin. The opacity of a splat is based on a weighting of the number of datapoints that fall
in a bin. If nothing is mapped to opacity, record counts are used to determine it. The
interactivity of the resulting visualization is independent of the number of data points
represented; it depends only on the number of bins in the axis dimensions. If your dataset
is very large, aggregate explicitly in the Tool Manager. This causes the server to perform
the processing, rather than having the entire dataset sent to the client and aggregated
there.

Up to two numeric columns can be mapped to the sliders in the animation control panel.
The splats change their color and opacity during animation as the sliders in the
animation panel are moved from point to point along the slider ‘s path. Unlike the Scatter
Visualizer, neither the position nor the size of the splats change; they are at fixed,
uniformly spaced positions. Only their color and opacity change, which can give the
illusion of actual movement.

After creating a visualization of your data, the Splat Visualizer lets you analyze the data
in various ways:

* The animation control panel lets you note global shifts and trends in the data.

® The three-dimensional landscape lets you orient the display to emphasize particular
dimensions or a point of view.

®  You can use the scale slider (located to the left of the Main Window) to lower the
overall opacity of the splats, so only regions with dense data show up; conversely,
you can increase the scale slider so all regions having any data become visible. The
regions with dense data are likely to show less color variation, because the color is
based on the average of many values (see Figure 8-3).

*  You can filter the display to show only those splats meeting certain criteria. You can
filter on the columns corresponding to axes, sliders, weight, and color.

* An opaque pick dragger lets you display textual information about individual
splats in the volume.

¢ Abox selector lets you define a selected region for drilling through to the original
data or for sending to the Tool Manager.
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If a string column is mapped onto an axis, binning is defined to be the distinct values of
that column. The order of the values along a string axis is automatically determined by
sorting the distinct values by the average aggregate value of the column mapped to color.
Looking at the color changes along a string-valued axis lets you see how well that
column correlates with the column mapped to color. The left axis in Figure 8-1 shows
occupations sorted by average income (the average income of everyone with that
occupation) along an axis. The occupation, executive-managerial, listed at the end of the
axis, has the highest average income. This ordering often presents a natural progression
for the values. For example, the ordering for the values of education (the right axis in
Figure 8-1) was generally from low to high; but, in a few cases, there were anomalies in
the order. This unexpected ordering might be interesting because it points out places
where the data does not agree with expectations.

Opacity

The column mapped to opacity should be record count or a column used to weight
record counts. A splat’s opacity, 0, is based on this column according to the following
relation:

o = 1 —euDveight

where count is the column mapped to opacity (or the record count if no such column was
mapped to opacity). The shape of this function is such that the opacity asymptotically
approaches 1 (totally opaque) as the value of weight becomes large. The variable u is what
is scaled when you adjust the opacity scale slider. Figure 8-2 shows the shape of this
function for low and high values of u. Figure 8-3 shows the same visualization with low
and high values of u.

—

U is high

uis low

opacity

0 weight

Figure 8-2 Shape of Opacity Function For Low and High Values of u
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Figure 8-3 Image Where u = 5.3, and u = 30

If nothing is mapped to opacity, the Splat Visualizer generates a column of ones to
produce record counts when aggregating. This means all records are weighted equally.
A sum aggregation is done on this column, and an average aggregation is done on the
column mapped to color while grouping by all the axis and slider columns. All other
columns are unnecessary and removed. You do not need to map anything to opacity
unless you want each record to be weighted by something other than 1.

You can avoid processing on the client by aggregating in the Tool Manager. This also
avoids having to transfer a large dataset to the client. This is done by
1. Binning the numeric columns which are to be used for axes and sliders.

2. Aggregating the column to be mapped to color by count and average while
grouping by the axis and slider columns.

3. Mapping the resulting count aggregation to opacity.

4. Mapping the resulting average aggregation to color.
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For example, using the adult94 data (provided with the distribution):
1. Bin age and hours_per_week.

2. Aggregate gross_income using count and average. Keep education, occupation,
age_bin and hours_per_week_bin, in the group-by pane while removing all the
other columns.

3. Map education, occupation, and hours_per_week_bin to the axes.

4. Map avg_gross_income to color, count_gross_income to opacity, and age_bin to a
slider.

When you invoke the tool, note that all the processing is done on the server, and that the
datafile, adult94.splatviz.data, contains rows that are aggregates of rows in the original
data. This produces the same visualization as seen in Figure 8-1.

In some cases, you might have a column by which you want to weight the records. For
example, if you have a dataset for which one column was population and another was
average_salary (which you want to map to color), you can map population to opacity,
and average_salary to color; then have the Splat Visualizer do the aggregation. Its
aggregation groups-by the axis and slider columns, so that it sum aggregates the opacity
column (which, in this case, is population). The new column is called sum_population.
The average_salary column is revised, so that it is still average salary, but weighted by
each row’s population. In this way, the average salary column still shows the average
salary for all the people it represents.

Alternatively, if you want to avoid client-side processing and storage because of the size
of your dataset, you can perform the same aggregation in Tool Manager by doing the
following:

1. Create a new column, defining temp = population*avg_income.

2. Perform an aggregation: group-by axis and slider columns, sum aggregate
population, and sum aggregate temp.

3. create a new column, defining
avg_salary = sum_temp/sum_population
This creates the weighted average.

4. Now you can map sum_population to opacity, and avg_salary to color.

Note that these steps are the ones taken by the Splat Visualizer if you do not explicitly do
them in the Tool Manager.
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File Requirements

The Splat Visualizer requires the following files:

A data file, consisting of rows of tab-separated fields. This file is easily created using
the Tool Manager (see Chapter 3). If you are generating this file yourself, see
Appendix E, “Creating Data and Configuration Files for the Splat Visualizer” for
the required file format.

You can generate data files by extracting data from a source (such as a database) and
formatting it specifically for use by the Splat Visualizer. Data files have user-defined
extensions (the sample files provided with the Splat Visualizer have a .data
extension).

A configuration file, describing the format of the input data and how it is to be
displayed. The Tool Manager can create this file (see Chapter 3), or you can use an
editor (such as jot, vi, or Emacs) to produce this file yourself (see Appendix E,
“Creating Data and Configuration Files for the Splat Visualizer”).

Configuration files must have a .splatviz extension. When starting the Splat
Visualizer, or when opening a file, you must specify the configuration file, not the
data file.

Starting the Splat Visualizer

There are five ways to start the Splat Visualizer:

Use the Tool Manager to configure and start the Splat Visualizer. (See Chapter 3 for
details on most of the Tool Manager’s functionality, which is common to all MineSet
tools; see “Configuring the Splat Visualizer Using the Tool Manager” on page 256
for details about using the Tool Manager in conjunction with the Splat Visualizer.)

Double-click the Splat Visualizer icon, which is in the MineSet page of the icon
catalog (or on your Indigo Magic desktop). The icon is labeled splatviz. Since no
configuration file is specified, the start-up screen requires you to select one by using
File > Open.

Starting the Splat Visualizer without specifying a configuration file causes the main
window to show the copyright notice and license agreement for this tool. Only the
File and Help pulldown menus can be used. For the main window to be fully
functional, open a configuration file by selecting File > Open.
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¢ If you know what configuration file you want to use, double-click the icon for that
configuration file. This starts the Splat Visualizer and automatically loads the
configuration file you specified. This works only if the configuration filename ends
in .splatviz (which is always the case for configuration files created for the Splat
Visualizer via the Tool Manager).

¢ Drag the configuration file icon onto the Splat Visualizer icon.

e Start the Splat Visualizer from the UNIX shell command line by entering this
command at the prompt:

splatviz [ configFile ]

configFile is optional and specifies the name of the configuration file to use. If you
don’t specify a configuration file, you must use File >Open to specify one.

Options for Invoking the Splat Visualizer

The - qui et option eliminates the dialogs that popup to indicate progress. You can enable
this option permanently by adding the line

*m neset Qui et : TRUE

to your . Xdefaults file.

Configuring the Splat Visualizer Using the Tool Manager

256

This section describes how the Splat Visualizer can be configured using the Tool
Manager. Although the Tool Manager greatly simplifies the task of configuring the Splat
Visualizer, you can construct a configuration file manually for this tool using a text editor
(see Appendix E, “Creating Data and Configuration Files for the Splat Visualizer”).

The steps required to connect to a data source are described in Chapter 3.
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Selecting the Splat Visualizer Tool

Select the Viz Tools tab in the Data Destination panel of the Tool Manager’s main screen
(Figure 8-4). From the popup list of tools, select Splat Visualizer. The mapping
requirements for the Splat Visualizer are displayed in the window on the right side of this
panel. Items in the Visual Elements list that are preceded by an asterisk are optional.

Data Destination

Visual Elements:

|_invoke Tool |

==

Figure 8-4 Data Destination Panel With Splat Visualizer Selected

e Axis 1, *Axis 2, *Axis 3 — determine which columns are assigned to the axes in the
Splat Visualizer’s main window. Assigning data to the first axis is required;
however, this alone does not usually produce a useful display. By assigning data to
Axis 2, you can create an XY chart. Assigning data to all three axes produces a 3-D
chart.

e *Color — Requires a numeric column used to determine the color of the splats.
If you have a two-valued string column, you can create a new numeric column
using an expression such as:

('stringCol'=="valuel”)? 1:0

If nothing is mapped to color, the resulting scene is monochromatic.
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*  *Opacity—the tool was designed to have the opacity based on a weighting of
records. If you do not aggregate in the Tool Manager, this requirement need not be
mapped; it will be determined automatically by the tool. If you do a count
aggregation in the Tool Manager, or there is a column in the data that already is
based on counts, use that column for this requirement.

e *Sliders — the summary slider dimensions. They must be numeric or binned.

* *Summary—this is the value to be shown in the summary slider. If no summary
column is mapped, count is used by default. If a summary column is mapped, a
weighted average value for that column is shown in the summary.

Mapping Columns to Requirements

You can map requirements to columns by selecting a column name in the Current

Columns window of the Table Processing panel, then selecting a category in the Visual

Elements window.

Undoing Mappings

To undo a specific mapping, select that mapping in the Requirements window, then click

the Clear Selected button. To undo all mappings, click the Clear All button.

Specifying Tool Options

Clicking the Tool Options button causes a new dialog box to be displayed (Figure 8-5).
This lets you change some of the default values of the Splat Visualizer options.



Configuring the Splat Visualizer Using the Tool Manager

Figure 8-5 Splat Visualizer’s Options Dialog Box

The Splat Visualizer’s Options dialog box has three basic options blocks:
* Splats

* Summary

e Other
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Splat Options

This option lets you specify a number of characteristics for the Splats that the Splat
Visualizer then graphically displays.

®  Splat Colors—lets you control the colors used for the splats. You can
—  specify the list of colors to use
- specify the kind of mapping
— map the list of colors to a list of values

®  Splat Shape—lets you choose one of the following methods for drawing splats:
linear, gaussian, texture, sphere, cube, or diamond. See “Splat Type Menu” on
page 282 for a further explanation of each of these.

To use these Colors options, you must have mapped a column to the *color requirement
of the Data Destination panel. If nothing is entered in the color list, the default colormap
is used. The default colormap is a continuous spectrum from blue (lowest value) to red
(highest value). See “Choosing Colors” and “Using the Color Browser” in Chapter 3 for
a more detailed explanation of how to choose and change colors.

Color list—You can specify the color list using the + button next to the color list label.
This brings up a color editor that lets you specify a color to be added to the list.

Color mapping—You can specify whether the color change that is shown in the graphic
display is Continuous or Discrete. If you choose Continuous, the color values shift
gradually between the colors entered in the Color list to use field as a function of the
values that are mapped to those colors in the Color mapping field.

The field to the right of the popup button lets you enter specific values for mapping the
colors. If you do not specify any mapping values, the range of values in the color column
is used.
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Example 8-1

If you

* used the Color Browser to apply red and green to the splats

¢ selected Continuous for the Kind of mapping

* entered the values 0 100

the display shows all splats with values less than or equal to 0 as completely red, those

with values greater than or equal to 100 as completely green, and those between 0 and
100 have a color which results from a linear interpolation between red and green.

Example 8-2

If you
¢ used the Color Browser to apply red and green to the splats
e selected Discrete for the Kind of mapping

e entered the values 0 50

The display shows all splats with values of less than 50 in red, and all those with values
greater than, or equal to, 50 in green.

Summary Options

Summary options let you specify what color to use for the Summary window. This is
only applicable if you have mapped a column to the summary.

261



Chapter 8: Using the Splat Visualizer

262

Other Options

The Other Options, at the bottom of the dialog box, include the following fields:

Hide Label Distance — controls the distance at which axis tick labels (for string
valued axes) become invisible. Increase this number to make the labels appear at
further distances. The higher the number, the greater the distance at which labels
are hidden.

Axis Label Size — this controls the size of the axis labels. A smaller number decreases
the size, a larger one increases it.

Grid Color — lets you modify a grid color by clicking on it. This causes the Color
Chooser dialog box to appear, which lets you implement your color changes.

Grid (X, Y, Z) Size — lets you specify the spacing between grid lines for the
respective axis. A smaller number decreases the size, a larger one increases it. If the
Size is set to 0, there are no grid lines in that dimension.

Resetting the Tool Options

Clicking the Reset Options button resets the values of all options to their default values.

Invoking the Splat Visualizer

To see Splat Visualizer graphically represent your data, click Invoke Tool at the bottom of
the Data Destination panel.

Saving the Splat Visualizer Settings

When you press Invoke Tool, The Tool Manager stores information for the Splat Visualizer
in several files, all sharing the same prefix:

<prefix>.splatviz.data contains data.
<prefix>.splatviz.schema describes the data file.

<prefix>.splatviz contains information required by the Splat Visualizer.
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To save the entire session along with the current tool options, use one of these menu
options from the File menu:

®  Save Current Session... where the default prefix is based on the data source

®  Save Current Session As... to specify your own prefix

The saved file is <prefix>.mineset, and contains all the information needed to return
MineSet to its current state.

When you use Invoke Tool, the .data, .schema, and .splatviz files are updated, if necessary.

Null Handling in the Splat Visualizer

The Splat Visualizer uses special representations when fields with unknown data values,
or nulls, are mapped to visual attributes. (For a discussion of null values, see Appendix J,
“Nulls in MineSet.”) When every record in a bin has a null value for the column mapped
to color, the resulting color for that splat is gray. If one or more records in the aggregate
have non-null values for the column mapped to colors, then that value is (or those values
are) used to compute the color. While the sum of a value and null is null, the average of
a value and null is the value (that is, value + Null = Null; avg(val, Null) = val).

When a null value is displayed in the Pick Window, Selection Window or “Pointer is
Over” area, it is shown as a question mark (?). (The Selection Window and “Pointer is
Over” areas are discussed in the “Select Mode” section.)

For numeric columns containing nulls which are mapped to axes, there is a special null
position below the range defined by the axis. This is to help show that the null value is

discontinuous with the other values. The null positions for numeric axes can be turned

off using the Show Null Positions option under the View Menu (see “The View Menu”

on page 276). For string-valued columns mapped to axes, nulls (represented by a ‘?’) are
treated as just another value.
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If you started the Splat Visualizer without specifying a configuration file, the main

window shows the copyright notice and license agreement for the Splat Visualizer. Only
the File and Help pulldown menus can be used. For the main window to show all menus
and controls, open a configuration file. Use File > Open to see a list of configuration files.

When a valid configuration file has been selected, the 3-D landscape it specifies is visible.

Viewing Modes

The two modes of viewing are grasp and select. To toggle between these modes, press Esc,
or click the appropriate cursor button adjacent to the top-right of the viewing area.

Grasp Mode

In grasp mode, the cursor appears as a hand. This mode supports panning, rotating, and
scaling the scene’s size in the main window.

¢ To pan the display, press the middle mouse button and drag it in the direction you
want the display panned.

¢ To rotate the display, press the left mouse button and move the mouse in the
direction you want to rotate. (Also see the thumbwheel controls Rotx and Roty,
described in “Thumbwheels” in Chapter 6.)

¢ To move the viewpoint forward, press the left and middle mouse buttons
simultaneously and move the mouse downwards. To move the viewpoint
backward, press the left and middle mouse buttons simultaneously and move the
mouse upwards. This is equivalent to the functions provided by the Dolly
thumbwheel.
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Select Mode

In select mode, you can move a 3-D pick dragger through the volume in order to display
information about regions in the scene. This pick dragger is composed of a cylinder and
a square. If you pick on the cylinder and drag, motion is constrained to be parallel to the
cylinder’s axis. If you pick on the square and drag, motion is constrained to the plane
defined by the square. You can cycle through the three possible orientations of the pick
dragger by pressing the Control key with the cursor over the dragger. (You need not press
the mouse button.) In the case of dragging the square portion of the dragger, you can use
the Shift key to constrain the motion along one of the two axes within the plane.
Alternatively, each axis has a disk that aligns with the pick dragger position. Moving the
disk on an axis moves the dragger, and vice-versa.

The dragger lets you pick within a dense cloud of points, freeing you from the limitation
of having to pick regions on the surface.

When the pick dragger is over data, the cylinder changes its color to that of the splat
under it, and information about that region appears at the top of the view area

(Figure 8-6). If no data is present, the cylinder remains light gray, and information about
its position is displayed at the top of the render area for aid in navigation.

When you are finished dragging, and have released the mouse button, the message for
the splat you are currently over is shown in the Pick Window at the top. This pick
information is updated if the animation slider is moved. Using the mouse, you can cut
and paste this selection information into other applications, such as reports or databases.

The pick dragger may be removed from the scene by unchecking Selection > Show Pick
Dragger.
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Figure 8-6 Pick Dragger Over Data
The information is displayed when the pick dragger is over the object.

Note: Users familiar with Open Inventor can configure the Splat Visualizer so that the
right mouse button brings up the standard Inventor Menu. This provides additional
functions, such as stereo viewing and spin animation. These functions are provided by
the Open Inventor library. To enable the Open Inventor Menu, add the line

*m neset | nvent or Menu: TRUE

to your . Xdefaults file.



External Controls

External Controls

Several external controls surround the main window, including buttons and
thumbwheels. (These and the rest of the buttons are substantially the same as the other
MineSet visualization tools and are described in “Buttons” in Chapter 6, and
“Thumbwheels” in Chapter 6).

The Animation Control Panel

The animation control panel, which appears to the right of the main window, consists of
a summary window, with up to two adjacent sliders, an information field, animation
buttons, and animation sliders.

Sliders Controlling Independent Dimensions
The number of sliders appearing adjacent to the summary window is dependent on the

slider mappings specified in the configuration file. Datasets can have two, one, or no
independent dimensions.

Datasets With Two Independent Dimensions
If the dataset has two dimensions of independently varying data (such as

adultJobs2.splatviz), the controls to the right of the main graphics window become visible
(see Figure 8-7).
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Figure 8-7 Animation Control Panel With Summary Window and Both Slider Controls




The Animation Control Panel

To the right of the main window are the 2-D summary window and slider controls. The
summary window has a horizontal slider below it for selecting data points of the first
independent dimension, and a vertical slider to the left for selecting data points of the
second independent dimension. The horizontal slider’s dimension is identified by a label
below it. The vertical slider’s dimension is identified by a label above it.

Datasets with One Independent Dimension

For datasets with one independent dimension (such as adultJobs.splatviz), only the slider
below the summary window appears, and the summary window is compressed (see
Figure 8-1). This slider’s dimension is identified by a label below it.

Datasets With No Independent Dimension

For datasets with no independent dimensions (such as mushroom.splatviz), no slider
control appears (see Figure 8-8). In this example, the splats that are neither completely
red nor completely blue indicate that both poisonous and edible mushrooms are plotted
at that location.
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Figure 8-8 Splat Visualizer Without Independent Dimension or An Animation Control Panel
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The Summary Window

The summary window provides a 2-D representation of the aggregation of values that
the main window displays in 3-D. The whiter the areas of the summary window, the
lower the summary value represented by the splats in the main window. The greater the
color density in areas of the summary window, the higher the summary values. The
summary value is either the total weight of data at that slider position, or the weighted
average of the column that was mapped to summary. The density of these colors in the
summary window provides a summary of the data across the one or two independent
dimensions in the dataset. If no column is explicitly mapped to summary, count is used
to show which positions on the slider represent the most data.

By default, the summary window also contains a set of black dots, evenly spaced across
the one or two dimensions of data. These dots indicate the precise positions of the
discrete datapoints. You can turn off these black dots by unchecking the box at the
bottom of the summary slider window. Slider positions between these positions use
interpolation of the underlying data to produce an image.

Color Density in the Summary Window

After opening the adultobs.splatviz file, for example, the 2-D summary window shows a
color range from white (on the left) to red (in the middle) to white (on the right). Red
represents more records (12,838 in this case), while white represents fewer records
(3,606). In this example, the greater the density of red in the middle of the slider, means
the highest concentration of people are in the 20-50 age range.

Creating a Path in the Summary Window

If the dataset loaded into the Splat Visualizer has at least one independent dimension, it
is possible to view all or any part of that dataset via animation. This is done by first
creating a path in the summary window (this path connects a sequence of data points),
then activating the animation controls described in the next section.
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The three ways to draw a path in the summary window are:

¢ Define a starting point by clicking and holding down the left mouse button, then
draw a path by dragging the cursor over the window. End the path by releasing the
left mouse button.

¢ Define a starting point by clicking the left mouse button, then define an endpoint by
moving the cursor to another part of the window and clicking the middle mouse
button. A path appears between those two endpoints. To add more line segments,
continue with repeated middle mouse clicks.

¢ Define a starting point by clicking the left mouse button, then drag one of the
independent dimension sliders, thus drawing a straight line along this dimension.
If there are two sliders, use of the second slider causes a straight line to be drawn
along the axis controlled by this second slider.

Animation Buttons and Sliders

The animation panel is identical to that of the Map Visualizer, see “Animation Buttons
and Sliders” in Chapter 6. The following section is different, however.

Slider Data Points and Interpolation

As animation proceeds, the size and color of the splats change smoothly. The information
displayed in the message box field shows the interpolated data values. When the slider
motion stops, the slider position snaps to the nearest discrete data position where
interpolated data values are not used.

There is a table for each binned position on the summary slider. Each row in one of these
tables (which is an aggregate of original data) defines a splat in the scene. Tables
corresponding to adjacent bins on the summary need not have the same number of rows
because of the differences in data distribution from one position to the next. For example,
if we change the visualization in Figure 8-1 from showing 40-50 year-olds to one showing
50-60 year-olds by moving the slider one notch to the right (see Figure 8-9), some
positions might show splats where there were none before, and vice versa.
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Figure 8-9 Changed Visualization as a Result of Moving the Slider (Compare to Figure 8-1)
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For interpolation on a one dimensional slider, two adjacent tables are merged, then
aggregated using the spatial columns as unique keys. The count is simply interpolated
(0 count is assumed if one of the tables lacks a particular row). The average value used
for color is also interpolated, but weighted by the count.

Example 8-3

(This example describes technical details of the interpolation process.) Suppose we want
to show an image that represents an interpolation between the tables for the 40-50
year-olds and the 50-60 year-olds on the external slider. Let Table 8-1 and Table 8-2 be the
tables for age=40-50 and age=50-60, respectively, for the two slider positions.

Table 8-1 Ages 40 to 50

education occupation hours_worked income count
HS-grad Exec-Man.  15-25 25000 2
HS-grad Mach-op 15-25 30000 1
Masters Technician  25-35 35000 3

Table 8-2 Ages 50 to 60

education occupation hours_worked income count
HS-grad Exec-Man. 15-25 70000 1
Vocational =~ Mach-op 35-45 40000 2

This is how the Splat Visualizer performs the interpolation. For Table 8-1, a new count
column equal to (1-t)count and a new weighted value column equal to (1-t) (count) (value)
are added. For Table 2, a new count column equal to (t)(count), and a new weighted value
column equal to (t) (count) (value) are added. The two tables are merged together.

The merged table is aggregated using the spatial axes columns as keys, and sum
aggregating the two new columns. This ensures that no two rows have the same binned
values for all the spatial axes. Finally, divide the summed value by the summed count to
get the interpolated values. In this case, the interpolated values are for income. If t=.5, the
resulting table would be Table 8-3.



The Animation Control Panel

Table 8-3 Interpolation Midway Between Table 1 and Table 2
education occupation hours_worked income count
HS-grad Exec-Man. 15-25 40000 15
HS-grad Mach-op 15-25 30000 5
Masters Technician 25-35 35000 15
Vocational Mach-op 35-45 40000 1

If the external query slider has two dimensions, bilinear interpolation is used.

This census dataset contains nearly 150,000 rows. The purpose of the external slider is to
allow navigation through, and show summary info for additional dimensions in the
data. The red regions represent places where the summary value is high; white shows
areas where it is low. When the slider is positioned over a black point, the image shows
uninterpolated data. One can trace a path on the slider and animate it using the VCR
control panel below the slider.

To show how animation is produced, assume you have data for 8 years, 1990-1997 (that
is, eight data points in the summary window). Lets examine how one splat changes as
the slider is moved from one year to the next. Assume that in 1990 a splat at a given
position has value of 20 (to be mapped to color) and a count of 2. Assume further that in
1991 that same splat has a value of 40 and a count of 200. The splat in year 1991 is much
more opaque than the one in 1990 because it represents an aggregation of many more
records (or of much more heavily weighted records). As you move the year slider from
1990 to 1991, the count changes by being linearly interpolated between 2 and 200. The
value is computed by taking an average of the two values weighted by records counts (or
weights). For example, midway between 1990 and 1991, the count is 101, and the value
is ((1-.5)*2*20+.5*200*40) / ((1-.5)*2+.5*200) = 39.8. As you approach 1992, the size
approaches 40. You cannot stop an animation between discrete data points, and you
cannot drag the Path slider to a stationary position between discrete data points.

The data points in the summary window represent the slider positions corresponding to

the actual data from the data file. For example, values 20 and 40 represent aggregations
of actual data, but the value 39.8 does not.
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Five pulldown menus let you access additional Splat Visualizer functions. These are
labeled File, View, Selection, Splat Type, and Help. If you start the Splat Visualizer
without specifying a configuration file, only the File and the Help menus are available.
The File and Help menus are the same as found in other MineSet visualization tools. For
a description see “The File Menu” in Chapter 5, and “The Help Menu” in Chapter 5.

The View Menu

The View menu lets you control certain aspects of what is shown in the Splat Visualizer
window.

=.§ MineSet Spiat Visualizer 2.5 © aduitJobs2

File _I.a_".iew| Selection  Shape

selectiol - Show Window Decoration

s Show nulf positions

s Show Animation Panef

Set Background Color... CifrC

H Show Filter Panef... Cirf+F

Figure 8-10  Splat Visualizer View Menu
*  Show Window Decoration lets you hide or show the external controls around the
main window.

®  Show Null Positions lets you hide or show splats that have null or unknown position
values along one or more axes.

*  Show Animation Panel lets you show or hide the animation control panel. This menu
item is disabled for datasets with no independent dimension.



Pulldown Menus

®  Show Filter Menu brings up a filter panel (Figure 8-11) that lets you reduce the
number of splats displayed in the main viewing area, based on one or more criteria.
You can use the filter panel to fine-tune the display, emphasize specific information,
or simply shrink the amount of information displayed. Columns other than those
mapped to axes, sliders, opacity, and color are not available for filtering because
they are removed during aggregation. The Scale to filter checkbox, which appears in
the lower right of the filter panel, lets you specify whether the landscape in the main
window covers the entire dataset or just the filtered data.

e Set Background Color brings up a color chooser to let you specify a new background
color.

Figure 8-11  Splat Visualizer Filter Panel
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The Filter panel has two panes. The top pane lets you filter based on string columns.
To select all values of a column, click Set All. To clear the current selections, click
Clear. To select a value, click it. To deselect a value, simply click it again.

The bottom pane lets you filter based on the values of both string and numeric
columns.

To filter numeric values, enter the value, and select a relational operation (=, !=, >, <,
>=, <=). To filter alphanumeric values, enter the string. You can use any of three
types of string comparisons:

¢ Contains indicates that it contains the appropriate string. For example,
“California” contains the strings “Cal” and “forn”.

* Equals requires the strings to match exactly.

* Matches allows wildcards:

— An asterisk (*) represents any number of characters.

— A question mark (?) represents one character.

—  Square braces ([ ]) enclose a list of characters to match.

For example, California matches Cal*, Cal?fornia, and Cal[a-z]fornia.

For columns which were binned, an option menu of values appears, instead of a
text field. To ignore that column, select Ignored in the Option menu. You can use
relational operators, such as >=, with these options. This means that the specified
value as well as subsequent ones are selected.

In addition to numeric 