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Preface

This document contains an overview of Oracle Data Miner. Oracle Data Miner 18.4 is
packaged with Oracle SQL Developer 18.4 and later.

e Audience
e Documentation Accessibility
e Related Documents

e Conventions

Audience

This document is intended for data analysts whose primary goal is to perform
traditional data mining (build, test, and apply models) using data that resides in an
Oracle Database. They are not programmers or database administrators.

Documentation Accessibility

For information about Oracle's commitment to accessibility, visit the

Oracle Accessibility Program website at http://www.oracle.com/pls/topic/lookup?
ctx=acc&id=docacc.

Access to Oracle Support

Oracle customers that have purchased support have access to electronic support
through My Oracle Support. For information, visit http://www.oracle.com/pls/topic/
lookup?ctx=acc&id=info or visit http://www.oracle.com/pls/topic/lookup?ctx=acc&id=trs
if you are hearing impaired.

Related Documents

For more information, see the following documents in the Documentation Library.
For Oracle Database 12¢ Release 2 (12.2):

e Oracle Data Mining Concepts

e Oracle Data Mining User’s Guide

For Oracle Database 12c Release 2 (12.1):

e Oracle Data Mining Concepts

e Oracle Data Mining User’s Guide
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Preface

Conventions

The following text conventions are used in this document:

Convention Meaning

boldface Boldface type indicates graphical user interface elements associated
with an action, or terms defined in text or the glossary.

italic Italic type indicates book titles, emphasis, or placeholder variables for
which you supply particular values.

nonospace Monospace type indicates commands within a paragraph, URLs, code
in examples, text that appears on the screen, or text that you enter.
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New Features and Changes in Oracle Data

Miner

Oracle Data Miner comprises these new features, and general enhancements.

New features include:

Oracle Data Mining Features
Oracle Data Miner Features

Oracle Database Features

Oracle Data Mining Features

The new Oracle Data Mining features include:

ORACLE

Association Model Aggregation Metrics
Oracle Data Miner supports the enhanced Association Rules algorithm and allows
the user to filter items before building the Association model.

Enhancements to Algorithm Settings

Oracle Data Miner has been enhanced to support enhancements in Oracle
Data Mining that includes build settings for building partition models, sampling
of training data, numeric data preparation that includes shift and scale
transformations, and so on.

Support for Explicit Semantic Analysis Algorithm
Oracle Data Miner 18.4 and later supports a new feature extraction algorithm
called Explicit Semantic Analysis algorithm.

Enhancement to Data Mining Model Detail View
The model viewers in Oracle Data Miner have been enhanced to reflect the
changes in Oracle Data Mining.

Enhancements to Filter Column Node

Oracle Data mining supports unsupervised Attribute Importance ranking. The
Attribute Importance ranking of a column is generated without the need for
selecting a target column. The Filter Column node has been enhanced to support
unsupervised Attribute Importance ranking.

Mining Model Build Alerts
Oracle Data Miner logs alerts related to model builds in the model viewers and
event logs.

R Build Model Node

Oracle Data Mining provides the feature to add R model implementations within
the Oracle Data Mining framework. To support R model integration, Oracle Data
Miner has been enhanced with a new R Build node with mining functions such as
Classification, Regression, Clustering, and Feature Extraction.
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e Support for Partitioned Models
Oracle Data Miner supports the building and testing of partitioned models.

Association Model Aggregation Metrics

Oracle Data Miner supports the enhanced Association Rules algorithm and allows the
user to filter items before building the Association model.

The user can set the filters in the Association Build node editor, Association model
viewer, and Model Details node editor.

Related Topics
* Filter

Enhancements to Algorithm Settings

ORACLE

Oracle Data Miner has been enhanced to support enhancements in Oracle Data
Mining that includes build settings for building partition models, sampling of training
data, numeric data preparation that includes shift and scale transformations, and so
on.

¢ Note:

These settings are available if Oracle Data Miner 18.4 is connected to Oracle
Database 12.2 and later.

Changes to the algorithms include:

* Changes to Decision Tree Algorithm Settings
The setting Maximum Supervised Bins CLAS_MAX_SUP_BI NS is added in the
Decision Tree algorithm.

* Changes to Expectation Maximization Algorithm Settings
The setting Level of Detail sreplaces the current setting Gat her O uster
Statistics.

e Changes to Generalized Linear Models Algorithm Settings
The following changes are included in the Generalized Linear Model algorithm
settings. The changes apply to both Classification models and Regression models.

e Changes to k-Means Algorithm Settings
The following changes are incorporated to the k-Means algorithm settings.

e Changes to Support Vector Machine Algorithm Settings
The following changes are included in the Support Vector Machine algorithm
settings. The changes are applicable to both Linear and Gaussian kernel
functions.

e Changes to Singular Value Decomposition and Principal Components Analysis
Algorithm Settings
The following changes are included in the Singular Value Decomposition and
Principal Components Analysis algorithm.

XXXIV



New Features and Changes in Oracle Data Miner

Changes to Decision Tree Algorithm Settings

The setting Maximum Supervised Bins CLAS_MAX_SUP_BI NS is added in the Decision
Tree algorithm.

Changes to Expectation Maximization Algorithm Settings

The setting Level of Detai | sreplaces the current setting Gat her O uster
Statistics.

The underlying algorithm setting used is EMCS_CLUSTER_STATI STI CS where
Al | =ENABLE, and Hi er ar chy=DI SABLE. Some additional settings are added and some
settings are deprecated.

Settings Added:

¢ Random Seed

* Model Search

¢ Remove Small Components

Settings Deprecated:
Approximate Computation ODMS_APPROXI MATE_COMPUTATI ON

Changes to Generalized Linear Models Algorithm Settings

The following changes are included in the Generalized Linear Model algorithm
settings. The changes apply to both Classification models and Regression models.

Settings Added:

e Convergence Tolerance GLM5_CONV_TOLERANCE

*  Number of Iterations GLM5_NUM | TERATI ONS

e Batch Rows GLM5_BATCH ROAS

e Solver GLM5_SOLVER

e Sparse Solver G.M5_SPARSE SCOLVER

Settings Deprecated:

*  Approximate Computation COMS_APPROXI MATE_COVPUTATI ON
e Categorical Predictor Treatment GLM5_SELECT BLOCK

e Sampling for Feature Identification GLMS_FTR | DENTI FI CATI ON
e Feature Acceptance GLMS_FTR_ACCEPTANCE

Changes to k-Means Algorithm Settings

The following changes are incorporated to the k-Means algorithm settings.
Settings Added:

* Levels of Details KMNS_DETAI LS

e Random Seeds KMNS_RANDOM SEEDS
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Settings Deprecated:
e Growth Factor

Changes to Support Vector Machine Algorithm Settings

The following changes are included in the Support Vector Machine algorithm settings.
The changes are applicable to both Linear and Gaussian kernel functions.

Settings Added:

*  Solver SYM5_SOLVER

*  Number of Iterations SYM5_NUM | TERATI ONS
e Regularizer SYWWS_REGULARI ZER

e Batch RowsSVMS _BATCH ROAS

e Number of Pivots SVM5_NUM PI VOTS

" Note:

Applies to Gaussian kernel function only.

Settings Deprecated:
» Active Learning

. Cache Size SVMS_KERNEL_CACHE_SI ZE

# Note:

Applies to Gaussian kernel function only.

Changes to Singular Value Decomposition and Principal Components Analysis
Algorithm Settings

The following changes are included in the Singular Value Decomposition and Principal
Components Analysis algorithm.

Settings Added:

*  Solver SVDS_SOLVER

» Tolerance SVDS_TOLERANCE

*  Random SeedSVDS_RANDOM SEED

e Over sampling SVDS_OVER_SAMPLI NG

e Power Iteration SVDS_POVER | TERATI ON

Settings Deprecated:
*  Approximate Computation COMS_APPROXI MATE_COVPUTATI ON
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Support for Explicit Semantic Analysis Algorithm

Oracle Data Miner 18.4 and later supports a new feature extraction algorithm called
Explicit Semantic Analysis algorithm.

The algorithm is supported by two new nodes, that are Explicit Feature Extraction
node and Feature Compare node.

*  Explicit Feature Extraction Node
The Explicit Feature Extraction node is built using the Explicit Semantic Analysis
algorithm.

* Feature Compare Node
The Feature Compare node enables you to perform calculations related to
semantics in text data, contained in one Data Source node against another Data
Source node.

Explicit Feature Extraction Node

The Explicit Feature Extraction node is built using the Explicit Semantic Analysis
algorithm.

You can use the Explicit Feature Extraction node for the following:
»  Document classification
* Information retrieval

e Calculations related to semantics

Feature Compare Node

The Feature Compare node enables you to perform calculations related to semantics
in text data, contained in one Data Source node against another Data Source node.

The requirements of a Feature Compare node are:

*  Two input data sources. The data source can be data flow of records, such as
connected by a Data Source node or a single record data entered by user inside
the node. In case of data entered by users, input data provider is not needed.

* One input Feature Extraction or Explicit Feature Extraction Model, where a model
can be selected for calculations related to semantics.

Enhancement to Data Mining Model Detail View

ORACLE

The model viewers in Oracle Data Miner have been enhanced to reflect the changes in
Oracle Data Mining.

Enhancements to the model viewers include the following:

* The computed settings within the model are displayed in the Settings tab of the
model viewer.

* The new user embedded transformation dictionary view is integrated with the
Inputs tab under Settings.

*  The build details data are displayed in the Summary tab under Summary
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* The Cluster model viewer detects models with partial details, and displays
a message indicating so. This also applies to k-Means model viewer and
Expectation Maximization model viewers.

Enhancements to Filter Column Node

Oracle Data mining supports unsupervised Attribute Importance ranking. The Attribute
Importance ranking of a column is generated without the need for selecting a target
column. The Filter Column node has been enhanced to support unsupervised Attribute
Importance ranking.

Mining Model Build Alerts

Oracle Data Miner logs alerts related to model builds in the model viewers and event
logs.

After a model build, Oracle Data Miner server queries Oracle Data Mining for any
alerts related to the model build. The alerts are logged in:

* Model viewers: The build alerts are displayed in the Alerts tab.

e Eventlog: All build alerts are displayed along with other details such as job name,
node, sub node, time, and message.

R Build Model Node

Oracle Data Mining provides the feature to add R model implementations within the
Oracle Data Mining framework. To support R model integration, Oracle Data Miner has
been enhanced with a new R Build node with mining functions such as Classification,
Regression, Clustering, and Feature Extraction.

Support for Partitioned Models

Oracle Data Miner supports the building and testing of partitioned models.
The following models are enhanced to support partitioned models:

*  Build Nodes

*  Apply Nodes

e Test Nodes

Oracle Data Miner Features

The new Oracle Data Miner features include:

»  Aggregation Node Support for DATE and TIMESTAMP Data Types
The Aggregation node has been enhanced to support DATE and TIMESTAMP
data types.

» Enhancement to JSON Query Node
The JSON Query node allows to specify filter conditions on attributes with data
types such as ARRAY, BOOLEAN, NUMBER and STRI NG
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Enhancement to Build Nodes
All Build nodes are enhanced to support sampling of training data and preparation
of numeric data.

Enhancement to Text Settings
Text settings are enhanced to support the following features:

Refresh Input Data Definition
Use the Refresh Input Data Definition option if you want to update the workflow
with new columns, that are either added or removed.

Support for Additional Data Types
Oracle Data Miner allows the following data types for input as columns in a Data
Source node, and as new computed columns within the workflow:

Support for In-Memory Column

Oracle Data Miner supports In-Memory Column Store (IM Column Store) in Oracle
Database 12.2 and later, which is an optional static SGA pool that stores copies of
tables and partitions in a special columnar format.

Support for Workflow Scheduling
Oracle Data Miner supports the feature to schedule workflows to run at a definite
date and time.

Enhancement to Polling Performance
Polling performance and resource utilization functionality has been enhanced with
new user interfaces.

Workflow Status Polling Performance Improvement
The performance of workflow status polling has been enhanced.

Aggregation Node Support for DATE and TIMESTAMP Data Types

The Aggregation node has been enhanced to support DATE and TIMESTAMP data
types.

For DATE and TIMESTAMP data types, the functions available are COUNT(), COUNT
(DISTINCT()), MAX(), MEDIAN(), M N(), STATS_MODE().

Enhancement to JSON Query Node

The JSON Query node allows to specify filter conditions on attributes with data types
such as ARRAY, BOCLEAN, NUMBER and STRI NG

ORACLE

The user can apply filters to the data in hierarchical order using the option Al | or Any
in the Filter Settings dialog box. The user also has the option to specify whether to
apply filters to data that is used for relational data projection or aggregation definition
or both by using any one of the following options:

JSON Unnest — Applies filter to JSON data that is used for projection to relational
data format.

Aggregations — Applies filters to JSON data that is used for aggregation.
JSON Unnest and Aggregations — Applies filter to both.
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Enhancement to Build Nodes

All Build nodes are enhanced to support sampling of training data and preparation of
numeric data.

The enhancement is implemented in the Sampling tab in all Build nodes editors. By
default, the Sampling option is set to OFF. When set to ON, the user can specify the
sample row size or choose the system determined settings.

# Note:

Data preparation is not supported in Association Build model.

The Sampling option is available in the following Build node editors:
e Edit Anomaly Detection Node

+  Edit Association Build Node

« Edit Classification Build Node

e Edit Clustering Build Node

e Edit Explicit Feature Extraction Build Node

» Edit Feature Extraction Build Node

e Edit Regression Build Node

Enhancement to Text Settings

Text settings are enhanced to support the following features:

»  Text support for synonyms (thesaurus): Text Mining in Oracle Data Miner supports
synonyms. By default, no thesaurus is loaded. The user must manually load the
default thesaurus provided by Oracle Text or upload his own thesaurus.

* New settings added in Text tab:
—  Minimum number of rows (documents) required for a token
— Max number of tokens across all rows (documents)
— New tokens added for BIGRAM setting:
* Bl GRAM Here, NORVAL tokens are mixed with their bigrams

*  STEM Bl GRAM Here, STEMtokens are extracted first and then stem bigrams
are formed.

Refresh Input Data Definition

ORACLE

Use the Refresh Input Data Definition option if you want to update the workflow with
new columns, that are either added or removed.

The Refresh Input Data Definition option is equivalent to SELECT* capability in the
input source. The option allows you to quickly refresh your workflow definitions to
include or exclude columns, as applicable.
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< Note:

The Refresh Input Data Definition option is available as a context menu
option in Data Source nodes and SQL Query nodes.

Support for Additional Data Types

Oracle Data Miner allows the following data types for input as columns in a Data
Source node, and as new computed columns within the workflow:

*  RAW

- ROND

« UROND
«  URITYPE

The URI TYPE data type provides many sub type instances, which are also supported by
Oracle Data Miner. They are:

* HITPUR TYPE
«  DBURI TYPE
*  XDBURI TYPE

Support for In-Memory Column

Oracle Data Miner supports In-Memory Column Store (IM Column Store) in Oracle
Database 12.2 and later, which is an optional static SGA pool that stores copies of
tables and partitions in a special columnar format.

Oracle Data Miner has been enhanced to support In-Memory Column in nodes in

a workflow. For In-Memory Column settings, the options to set Data Compression
Method and Priority Level are available in the Edit Node Performance Settings dialog
box.

Support for Workflow Scheduling

Oracle Data Miner supports the feature to schedule workflows to run at a definite date
and time.

A scheduled workflow is available only for viewing. The option to cancel a scheduled
workflow is available. After cancelling a scheduled workflow, the workflow can be
edited and rescheduled.

Enhancement to Polling Performance

ORACLE

Polling performance and resource utilization functionality has been enhanced with new
user interfaces.

The enhancement is supported by the following features:

e The repository property POLLI NG_| DLE_ENABLED is added to determine whether the
user interface will use automatic query or manual query for workflow status. This
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applies to the Workflow Jobs and Scheduled Jobs user interface. However, the
Workflow Editor will continue to poll automatically when monitoring a workflow that
iS running.

# Note:

When POLLI NG_| DLE_ENABLED is set to TRUE, then automatic query for
workflow status sets in. When POLLI NG | DLE_ENABLED is set to FALSE,
then manual query sets in.

A new dockable window Scheduled Workflow has been added that displays the list
of scheduled jobs and allows the user to manage the scheduled jobs.

*  The Workflow Jobs window is enhanced with the following new features:

Manual refresh of workflow jobs.

Administrative override of automatic updates through Oracle Data Miner
repository settings.

Access to Workflow Jobs preferences through the new Settings option.

Workflow Status Polling Performance Improvement

The performance of workflow status polling has been enhanced.

The enhancement includes new repository views, repository properties, and user
interface changes:

e The repository view ODMR_USER WORKFLOW ALL_PCLL is added for workflow status
polling.

*  The following repository properties are added:

ORACLE

POLLI NG_I| DLE_RATE: Determines the rate at which the client will poll the
database when there are no workflows detected as running.

PCOLLI NG_ACTI VE_RATE: Determines the rate at which the client will poll the
database when there are workflows detected running.

PCLLI NG_| DLE_ENABLED: Determines whether the user interface will use
automatic query or manual query for workflow status. This applies to the
Workflow Jobs and Scheduled Jobs user interface. However, the Workflow
Editor will continue to poll automatically when monitoring a workflow that is
running.

¢ Note:

When POLLI NG_| DLE_ENABLED is set to TRUE, then automatic query
for workflow status sets in. When PCLLI NG | DLE_ENABLED is set to
FALSE, then manual query sets in.

POLLI NG_COVPLETED W NDOW Determines the time required to include
completed workfows in the polling query result.
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—  PURGE_WORKFLOW SCHEDULER _JOBS: Purges old Oracle Scheduler objects
generated by the running of Data Miner workflows.

—  PURGE_WORKFLOW EVENT_LOG Controls how many workflow runs are preserved
for each workflow in the event log. The events of the older workflow are
purged to keep within the limit.

*  New user interface includes the Scheduled Jobs window which can be accessed
from the Data Miner option in both Tools menu and View menu in SQL Developer
18.4 and later.

Oracle Database Features

ORACLE

The new Oracle Database feature includes the support for expanded object name.

The support for schema name, table name, column name, and synonym that are
128 bytes are available in the upcoming Oracle Database release. To support Oracle
Database, Oracle Data Miner repository views, tables, XML schema, and PL/SQL
packages are enhanced to support 128 bytes names.
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Oracle Data Miner

Oracle Data Miner is an extension to Oracle SQL Developer. Oracle Data Miner is a
graphical user interface to Oracle Data Mining, a feature of Oracle Database.

Data analysts can use the intuitive Oracle Data Miner graphical user interface (GUI)

to discover hidden patterns, relationships, and insights in their data. With Oracle Data
Miner, everything occurs in an Oracle Database—in a single, secure, scalable platform
for advanced business intelligence. Oracle Data Miner eliminates data movement and
duplication, maintains security, and minimizes latency time from raw data to valuable
information. Enterprises can use Oracle Data Miner for knowledge discovery to better
compete on analytics.

Oracle Data Miner helps you perform the data preparation and model building required
by the data mining process.

e About the Data Mining Process
Data mining is the process of extracting useful information from masses of data by
extracting patterns and trends from the data.

*  Overview of Oracle Data Miner
Oracle Data Miner is an extension to Oracle SQL Developer. It is a graphical user
interface to Oracle Data Mining, a feature of Oracle Database.

»  Architecture of Oracle Data Miner
Oracle Data Miner consists of a server and one or more clients.

*  Snippets in Oracle Data Miner
Snippets are code fragments, such as SQL functions, optimizer hints, and
miscellaneous PL/SQL programming techniques.

e About Oracle Data Miner Repository Installation
The Oracle Data Miner repository resides in the database that the Oracle Data
Miner client connects to. The repository stores metadata about workflows.

*  About Dropping the Oracle Data Miner Repository
If you plan to stop using Oracle Data Miner, then you must drop the Repository.
You may also have to drop the repository when you upgrade from one version of
Oracle Database to another.

e About Oracle Data Miner Repository Migration
Migration may require conversion of the repository. If migration is required, then
the Migrate Oracle Data Miner Repository dialog box opens.

* How to Use Oracle Data Miner
Lists the different ways in which you can learn how to use Oracle Data Miner.

About the Data Mining Process

Data mining is the process of extracting useful information from masses of data by
extracting patterns and trends from the data.
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Chapter 1
Overview of Oracle Data Miner

Data mining requires a problem definition, collection and cleansing of data, and
model building. Most of the time spent in a typical data mining project is devoted
to understanding and processing of data.

Related Topics

e Oracle Data Mining Concepts

Overview of Oracle Data Miner

Oracle Data Miner is an extension to Oracle SQL Developer. It is a graphical user
interface to Oracle Data Mining, a feature of Oracle Database.

ORACLE

e Oracle Data Miner enables users to build descriptive and predictive models to:

Predict customer behavior

Target best customers

Discover customer clusters, segments, and profiles
Identify customer retention risks

Identify promising selling opportunities

Detect anomalous behavior

e Oracle Data Miner provides an Application Programming Interface (API) that
enables programmers to build and use models.

e Oracle Data Miner workflows capture and document the analytical methodology of
the user. It can be saved and shared with others to automate advanced analytical
methodologies.

e The Oracle Data Miner GUI is an extension to Oracle SQL Developer 3.0 or later
that enables data analysts to:

Work directly with data inside the database
Explore the data graphically

Build and evaluate multiple data mining models
Apply Oracle Data Miner models to new data

Deploy Oracle Data Miner predictions and insights throughout the enterprise

Figure 1-1 shows a sample workflow of Oracle Data Miner.
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Figure 1-1 Sample Data Miner Workflow
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Oracle Data Miner creates predictive models that application developers can integrate
into applications to automate the discovery and distribution of new business
intelligence—predictions, patterns, and discoveries—throughout the enterprise.

Related Topics

¢ Oracle Data Miner Documentation

Architecture of Oracle Data Miner

Oracle Data Miner consists of a server and one or more clients.

Before you install Oracle Data Miner, you must understand the architecture of Oracle
Data Miner:

e Oracle Data Miner, the client, is an integrated feature of Oracle SQL Developer 3.0
or later.

e Oracle Database 12c Release 2 (12.2) Enterprise Edition (includes Oracle
Database Personal Edition) or an earlier version of Oracle Database Enterprise
Edition is the server. In addition to the database, Oracle Data Miner requires
the installation of a Data Miner repository account. The repository is a separate
account in the database named ODMRSYS. This repository is shared by all user
accounts in the database that have been granted the appropriate privileges to use
the Data Miner repository.

Figure 1-2 shows the components of Oracle Data Miner.
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Figure 1-2 Oracle Data Miner Components
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Oracle Database Enterprise Edition includes these services that are critical to the
support of Oracle Data Miner:

Oracle Data Miner: A component of the Oracle Advanced Analytics option to
Oracle Database Enterprise Edition. Oracle Data Miner provides model building,
testing, and scoring capabilities for Oracle Data Miner.

Oracle XML DB: Provides services to manage the Oracle Data Miner repository
metadata, such as the details about the workflow specifications.

Oracle Scheduler: Provides the engine for scheduling the Oracle Data Miner

workflows.

Oracle Text: Provides services necessary to support text mining.

Snippets in Oracle Data Miner

Snippets are code fragments, such as SQL functions, optimizer hints, and
miscellaneous PL/SQL programming techniques.

ORACLE

SQL Developer provides snippets to help you write PL/SQL programs. Some snippets
are just syntax, and others are examples. You can insert and edit snippets when

you are using the SQL Worksheet or when creating or editing a PL/SQL function or

procedure using SQL Worksheet or SQL Query node.

Open SQL worksheet: To open SQL Worksheet, go to Connections for SQL
Developer, right-click the connection to use, and select Open SQL Worksheet.
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* Insert snippet: To insert a snippet into your code in a SQL Worksheet or in a
PL/SQL function or procedure, drag the snippet from the snippets window and
drop it into the desired place in your code. Then edit the syntax so that the
SQL function is valid in the current context. To see a brief description of a
SQL function in a tool tip, hold the pointer over the function name. Oracle Data
Miner provides snippets for the EXPLAI N, PREDI CT, and PROFI LE procedures in
DBVMS_PREDI CTI VE_ANALYTI CS, and for the Data Mining functions for scoring data
using Prediction, Clustering, or Feature Extraction.

e Using Predictive Analytics Snippets
In Oracle SQL Developer, you can view the list of Predictive Analytics snippets
and use them.

¢ See Also:

See the SQL Developer Online Help for more information about SQL
Worksheet.

Using Predictive Analytics Snippets

ORACLE

In Oracle SQL Developer, you can view the list of Predictive Analytics snippets and
use them.

To view the list of Predictive Analytics functions, and to use a snippet:

1. Open Oracle SQL Developer.
2. Select the connection that you are using for Oracle Data Miner.
3. From the SQL Developer menu, go to View and then select Snippets.
4. From the drop-down list, select Predictive Analytics.
The Predictive Analytics group of snippets includes the following snippets:

* Expl ai n: Use DBMS_PREDI CTI VE_ANALYTI CS. EXPLAI N() to rank attributes in
order of influence when explaining a target column.

e Predict: UseDBVS PREDI CTlI VE_ANALYTI CS. PREDI CT() to predict the value
of a target column based on values in the input data.

e Prediction Anomaly Function: Use the Anomaly Detection Predictive
guery to predict anomalous customers.

e Prediction Cassification Function: Makes predictions using
dynamic classifications.

e Prediction Custer Function: Predicts the cluster a customer belongs
to.

e Prediction Feature Set Function: Predicts feature sets to provide a
general characterization of the underlying customer data.

e Prediction Regression Function: Predicts the age of customers who
are likely to use an affinity card.

e Profile: Use DBVS PREDI CTI VE_ANALYTI CS. PROFI LE() to generate rules
that identify the records that have the same target value.

1-5



ORACLE

Chapter 1
Snippets in Oracle Data Miner

5. To use a shippet, drag the snippet to the SQL Worksheet or to a place in a PL/SQL
program.

# Note:

The Explain, Predict, and Profile snippets have one or more commented-
out DROP statements, such as:

--DROP TABLE mini ng_explain_result;

If you run one of these snippets more than once, then remove the
comment characters for the DROP statement.

If you drag the Expl ai n snippet to SQL Worksheet, then you see:
--Available in Oracle Enterprise DB 10.2 and | ater
--Ranks attributes in order of influence to explain a target colum.

--For nmore info go to: http://ww. oracle.conl pl s/db112/vbook_subj ect ?
subj ect =dma

--Remove comrent on the Drop statement if you want to rerun this script
- - DROP TABLE mi ni ng_expl ai n_resul t;

- - Per f orm EXPLAI'N operation

BEG N

DBVS_PREDI CTI VE_ANALYTI CS. EXPLAI N(

data_table name => '"CUSTOMERS"',

expl ain_col um_name => '"CUST_GENDER'',

result _table nane => 'mining _explain_result'

data_schema_nane => ""SH'');

END;

/

--output first 10 rows fromresulting table mning_explain_result
COLUWN ATTRI BUTE_NAME FORVAT A30

COLUWN ATTRI BUTE_SUBNAVE FORVAT A30

COLUWN EXPLANATORY_VALUE FORMAT 0D999999

COLUWN RANK FORMAT 999999

select * fromnining explain result where rownum < 10;

When you run this code, you get the following results (in Script Output):
anonynous bl ock conpl et ed

ATTRI BUTE_NAME ATTRI BUTE_SUBNAVE EXPLANATORY_VALUE RANK
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CUST_LAST_NAME 0. 151359 1
CUST_MARI TAL_STATUS 0. 015043 3
CUST_| NCOVE_LEVEL 0. 002592 4
CUST_CREDIT_LIM T 0.000195 5
CUST_EMAI L 0. 000000 6
CUST_TOTAL 0. 000000 6
CUST_TOTAL_I D 0. 000000 6
CUST_FI RST_NAME 0. 000000 6

9 rows selected

About Oracle Data Miner Repository Installation

ORACLE

The Oracle Data Miner repository resides in the database that the Oracle Data Miner
client connects to. The repository stores metadata about workflows.

The Oracle by Example tutorial Setting Up Oracle Data Miner 4.1 describes how to
install the Oracle Data Miner Repository and grants rights to an account. The tutorial
describes the following steps:

1. Create a Data Miner User Account using SQL Developer.
2. Create a SQL Developer connection for the Data Miner User.
3. Install the Data Miner Repository.

By default, sample data is installed. You can deselect loading these tables and
views.

You can drop the repository through GUI, if necessary.

If you have dropped a Repository or if you do not want to use the OBE, then you must
reinstall the repository.

When you install the repository, rights are automatically granted to the user account
that you connect with.

To grant rights to another account, define a database connection for the account and
open the account in the Data Miner navigator. The GUI tells you that the account does
not have the correct grants. Click OK for the grants to be created. You must log in
using DBA privilege.

* Installing the Data Miner Repository Using the GUI
The Data Miner Repository installation process starts automatically when you
activate a SQL Developer connection for the first time from the Data Miner tab.

Related Topics

* About Dropping the Oracle Data Miner Repository
If you plan to stop using Oracle Data Miner, then you must drop the Repository.
You may also have to drop the repository when you upgrade from one version of
Oracle Database to another.

*  Oracle Data Mining 4.1 OBE (Oracle By Example) Series
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Installing the Data Miner Repository Using the GUI

The Data Miner Repository installation process starts automatically when you activate
a SQL Developer connection for the first time from the Data Miner tab.

ORACLE

To install the repository:

1

Double-click a connection. If the repository is not installed, then the warning
message

Repository not Installed
is displayed. You also see this message if you try to create a project when the
repository is not installed.

Click Yes to install a Data Miner repository in the database to which you are
connected.

< Note:

If you have several database connections, then you need to install the
repository using only one connection. You must grant privileges to the
other connections.

Log in using an administrative account for the database that you are connected to.
The Repository Installation Settings dialog box opens.

*  Name of the repository—ODMRSYS. You cannot change this name.

» Select a default tablespace and a temporary tablespace, and click OK.

If you are connected to Oracle Database 11g Release 2 (11.2.0.4) or later,
then permanent tablespaces are filtered so that only Oracle ASM tablespaces
are displayed. The temporary tablespace does not have to be Oracle ASM.

If you are connected to Oracle Database 11g Release 2 (11.2.0.3) or earlier,
then no filtering takes place.

The Install Data Miner Repository dialog box opens. By default, demo data
is installed used by the Oracle By Example tutorials. Click Start to begin the
installation.

" Note:

The sample data requires the SH schema.

The installation may take several minutes. After the installation completes, you get
a message indicating that the task completed successfully. You can examine the
log of the task by clicking Show Log. Click Close when done.

If you have more than one Connection, then you must grant privileges to each
connection as follows:

a. Click the connection.
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b. Inthe Required Privileges Missing dialog box, click Yes to grant privileges.
c. Log in using an administrative account for the database that you connect to.

d. Inthe Data Miner Grants dialog box, click Start to grant privileges and to
install sample data.

e. After the tasks completes, a message is displayed indicating that the task has
completed successfully. You can examine the log of the task by clicking Show
Log.

f. Click Close when done.

About Dropping the Oracle Data Miner Repository

If you plan to stop using Oracle Data Miner, then you must drop the Repository. You
may also have to drop the repository when you upgrade from one version of Oracle
Database to another.

When you drop the Repository, all workflows and internal tables are dropped. Models
created by Oracle Data Miner are dropped. Tables created by the Create Table or View
node are not dropped.

" Note:

Drop Repository cannot be undone. When you drop a repository, the
repository and all internal user objects created by Data Miner are
permanently removed. The objects removed include models, tables or views
generated by the Create Table node, hidden tables used store results (model
viewers), and text specification objects used to support text transformations.
In addition all Data Miner workflows are dropped. To save a workflow, export
it, and later import it.

Before you drop the Repository, check that no projects or workflows are open. If any
connections are open, then the process may fail.

For Drop Repository to complete successfully, no sessions with the role of
ODMRUSER can be active. Active ODMRUSER sessions can result in object locks
that block dropping of the repository.

During the process of dropping the repository:

* The database does not allow any new connections to be established during this
process.

» All sessions with the ODMRUSER role are automatically disconnected.

«  All workflows and internal tables are dropped. Models created by Oracle Data
Miner are dropped. Tables created by the Create Table or View node are dropped.
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¢ Note:

After you drop the repository, you must install the repository again before you
can perform any data mining.

Dropping the Data Miner Repository Using GUI

There is one Oracle Data Miner repository per database. If you have several
database connections, then it is necessary to drop the repository for one
connection only.

Related Topics

Exporting a Workflow Using the GUI

Importing a Workflow

Dropping the Data Miner Repository Using GUI

There is one Oracle Data Miner repository per database. If you have several database
connections, then it is necessary to drop the repository for one connection only.

To drop the repository:

1.

In SQL Developer Ul, go to Tools and click Data Miner. Then click Drop
Repository.
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2. The Drop Repository dialog box opens. Select the connection where you want to
drop the repository. You can add and edit connections here, if required.

3. Log in with DBA privilege and click OK.
4. Alist of sessions that will be disconnected is displayed. Click OK to continue.

5. The Drop Data Miner Repository dialog box opens. Click Start to begin the
process of dropping the repository. This process may take several minutes.
Specific messages indicate which steps are being performed.

After the operation completes, examine the log files to see which operations were
performed.

About Oracle Data Miner Repository Migration

Migration may require conversion of the repository. If migration is required, then the
Migrate Oracle Data Miner Repository dialog box opens.

If you have downloaded a new version of SQL Developer that is not compatible

with the installed Data Miner repository, then you will be notified that a Data Miner
repository upgrade is necessary when you open a connection used for data mining.
The GUI issues a message describing the problem and asks if it should perform
necessary migration. If you answer yes, then you are prompted for the administrative
password.

e Migrating the Oracle Data Miner Repository Using the GUI
Migration of Oracle Data Miner repository arises when upgrading the Oracle Data
Miner client, or when upgrading Oracle Database on which SQL Developer is
installed.

Migrating the Oracle Data Miner Repository Using the GUI

ORACLE

Migration of Oracle Data Miner repository arises when upgrading the Oracle Data
Miner client, or when upgrading Oracle Database on which SQL Developer is installed.

You must migrate the Oracle Data Miner repository in the following cases:

* A version of SQL Developer before 4.0 is installed on Oracle Database 11g
Release 2 (11.2.0.4) or later, and you want to connect using a SQL Developer
4.0 or later client, that is, you upgrade the client.

*  SQL Developer 4.0 installed on a version of Oracle Database 11g Release 2
(11.2.0.3) or earlier, and the database is upgraded to Oracle Database 11g
Release 2 (11.2.0.4) or later.

Either of these conditions is detected when you open the connection in the Data

Miner Navigator. If the ODMRSYS default permanent tablespace is not an ASM
tablespace, then a dialog is displayed requesting an ASM tablespace. The ASM
tablespace does not replace the existing default permanent tablespace already
specified for ODMRSY'S, but instead, it converts the wor kf | ow_dat a column that stores
the workflow XML data in the ODMR$_WORKFLOAS table. The wor kf | ow_dat a is usually
the largest data component stored in ODMRSYS. This approach reduces the amount
of time required to perform the migration.

The Repository Migration does not request temporary tablespace.
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How to Use Oracle Data Miner

Lists the different ways in which you can learn how to use Oracle Data Miner.
You can learn how to use Oracle Data Miner in the following ways:

e By using Oracle By Example tutorials

e By experimenting on your own using the sample data
e By using the Online Help

e By asking questions in the Oracle Data Mining forum

e By referring to Oracle Data Miner documentation for reference information about
data mining in general and Oracle Data Miner in particular.

*  Oracle By Example for Oracle Data Miner 4.1
The Oracle By Example tutorials teach you how to install and use Oracle Data
Miner.

e Sample Data
Sample Data is loaded in your account when you install Oracle Data Miner.

*  Oracle Data Miner Online Help
The online help specific to Oracle Data Miner is in the help folder Oracle Data
Miner Concepts and Usage.

e Oracle Data Mining Forum
Oracle Data Mining forum is a discussion forum to share, participate, and follow
discussions related to data mining and Oracle Data Miner. You must log in to
participate.

*  Oracle Data Miner Documentation
Oracle Data Miner is the graphical user interface for Oracle Data Mining. Oracle
Data Miner is a component of the Oracle Advanced Analytics option to Oracle
Database Enterprise Edition.

Oracle By Example for Oracle Data Miner 4.1

The Oracle By Example tutorials teach you how to install and use Oracle Data Miner.
You can learn how to:

e Set Up Oracle Data Miner 4.1: This tutorial covers the process of setting up
Oracle Data Miner for use within Oracle SQL Developer 4.1 connected to Oracle
Database 12c.

» Use Oracle Data Miner 4.1: This tutorial covers the use of Oracle Data Miner 4.1
to perform data mining on Oracle Database 12c. In this lesson, you examine and
solve a data mining business problem by using the Oracle Data Miner graphical
user interface (GUI). The Oracle Data Miner GUI is included as an extension of
Oracle SQL Developer, version 4.1.

» Use Feature Selection and Generation with GLM: This tutorial covers the use of
Oracle Data Miner 4.1 to leverage enhancements to the Oracle implementation of
Generalized Liner Models (GLM) for Oracle Database 12c. These enhancements
include support for Feature Selection and Generation.
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*  Perform Text Mining with an Expectation Maximization Clustering Model: This
tutorial covers the use of Oracle Data Miner 4.1 to leverage new text mining
enhancements while applying a clustering model. In this lesson, you learn how to
use the Expectation Maximization (EM) algorithm in a clustering model.

»  Use Predictive Queries With Oracle Data Miner 4.1: This tutorial covers the use of
Predictive Queries against mining data by using Oracle Data Miner 4.1.

e Use the SQL Query Node in an Oracle Data Miner Workflow: This tutorial covers
the use of the new SQL Query Node in an Oracle Data Miner 4.1 workflow.

¢ Note:

The tutorials are in Oracle Learning Library under the Oracle Data Miner 12¢
OBE Series.

Related Topics
e Oracle Data Mining 4.1 OBE (Oracle By Example) Series

Sample Data

Sample Data is loaded in your account when you install Oracle Data Miner.

# Note:

The SH sample schema is not shipped with Oracle Database 12.2. To install
the sample schema, go to DB Sample Schemas.

Related Topics

DB Sample Schemas

Oracle Data Miner Online Help

The online help specific to Oracle Data Miner is in the help folder Oracle Data Miner
Concepts and Usage.

To view or search the online help for Oracle Data Miner click Help and then click Table
of Content. Then expand the Table of Content and go to Oracle Data Miner Concepts
and Usage on the Contents tab of Help Center.

To get help for a specific dialog box, click the Help button or press F1. To get help for
objects in a workflow, select the object and press the F1 key.

Online help contains reference topics and the topics that describe how the GUI works.
To see reference topics, either expand the help contents in the online help or search in
the online help.

e Search the Online Help
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Search the Online Help

To search the online help, use the search box at the top of Help Center:

%, Help Center [ |
| Keep on Top Mavigators = [ gb- @ )

Type the word or words that you want to search for in the search box and press Enter.

Select one of the following search options: case sensitive (Match case) or case
insensitive; and whether to match topics based on all specified words, any specified
words, or a Boolean expression.

Search performs a full-text search of all Oracle Data Miner online help topics,
including Oracle Data Miner Release Notes.

To cancel a search, click .

Oracle Data Mining Forum

Oracle Data Mining forum is a discussion forum to share, participate, and follow
discussions related to data mining and Oracle Data Miner. You must log in to
participate.

Participate in the Oracle Data Miner Discussion Forum to discuss about Oracle Data
Miner and Oracle Data Mining.

Related Topics

*  Oracle Data Mining Forum

Oracle Data Miner Documentation

Oracle Data Miner is the graphical user interface for Oracle Data Mining. Oracle Data
Miner is a component of the Oracle Advanced Analytics option to Oracle Database
Enterprise Edition.

Oracle Data Miner documentation is included in the Oracle Database Documentation
Library for the version of the database that you have installed. Documentation
Libraries are posted at the Documentation site in the Database section.

e Oacle Database Docunentation
* Oacle Database 11g Rel ease 2 Data \Wrehousi ng docunent ation

e (Oracle Database 12c Rel ease 2 Data Warehousi ng docunentation
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Connections for Data Mining

Oracle Data Mining takes place in an Oracle Database. All data mining objects
including input tables and models reside in a database.

This chapter contains the following topics:

About the Data Miner Tab
The Data Miner tab in SQL Developer allows you to establish connection to a
database, and create projects and workflows.

Creating a Connection
You must create a SQL Developer connection to an Oracle Database for the Data
Miner user.

About the Data Miner Tab

The Data Miner tab in SQL Developer allows you to establish connection to a
database, and create projects and workflows.

The Data Miner tab lists the following:

Connections

# Note:

Connections are listed both in the Connections tab and in the Data
Miner tab.

Projects

Workflows

Prerequisites for Data Mining
Lists the mandatory steps that you must follow before you start data mining.

Viewing the Data Miner Tab
Sometimes the Data Miner tab may not be visible in the SQL Developer window.
You have the options to make the Data Miner tab visible.

Prerequisites for Data Mining

Lists the mandatory steps that you must follow before you start data mining.

ORACLE

Ensure the following:

Specify a connection to an account in an Oracle Database 11g Release 2
(11.2.0.4) and later. The account that you connect to must have all grants required
by Oracle Data Mining.

Define at least one connection to indicate the account where workflow nodes run.
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Viewing the Data Miner Tab

Sometimes the Data Miner tab may not be visible in the SQL Developer window. You
have the options to make the Data Miner tab visible.

If the Data Miner tab is not visible in the Oracle SQL Developer window, then:

 Go to Tools and click Data Miner. Then, select Make Visible.
» Go to View and click Data Miner. Then, select Data Miner Connections.

This docks the Data Miner tab in the Oracle SQL Developer window.

Creating a Connection

You must create a SQL Developer connection to an Oracle Database for the Data
Miner user.

You can create connections to an Oracle Database in the Connections tab and in the
Data Miner tab.

e Creating Connections from the Connections Tab
You must create a SQL Developer connection to an Oracle Database for the
Data Miner user. You can create this connection from the Connections tab in SQL
Developer.

*  Creating Connections from the Data Miner Tab
You must create a SQL Developer connection to an Oracle Database for the Data
Miner user. You can create this connection from the Data Miner tab.

* Managing a Connection
After you create a connection, you can manage it from the Data Miner
Connections context menu.

e Connecting to a Database
For data mining and data analysis, you must establish a connection to a database.

Creating Connections from the Connections Tab

ORACLE

You must create a SQL Developer connection to an Oracle Database for the
Data Miner user. You can create this connection from the Connections tab in SQL
Developer.

To create connections from the Connections tab:

1. In Oracle SQL Developer, go to View and click Connections. This docks the
Connections pane in the Oracle SQL Developer window.

2. In the Connections pane, right-click Connections and click New Connections.

Alternately, you can click H to add a new connection.

3. In the New/Select Database Connection dialog box, enter the following for the new
connection:

e Connection Name: The name of the connection.

e Password: The Data Miner user password.
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* Save Password: Select this option to save your password.

In the Oracle tab, provide the following details about the Oracle Database:
* Connection Type

* Role

* Hostname

* Port

» SID: This is the Oracle Service Identifier (SID), a name by which the Oracle
Database instance is uniquely identified from other database instance.

» Service Name: Select this option if you are connecting to a database that is
installed in a cluster such as Oracle Real Application Clusters.

Select one or all of the following options:

*  OS Authentication

* Kerberos Authentication

*  Proxy Connection

To connect to the database, click Connect.
To save the connection, click Save.

To test the connection, click Test.

Creating Connections from the Data Miner Tab

You must create a SQL Developer connection to an Oracle Database for the Data
Miner user. You can create this connection from the Data Miner tab.

ORACLE

To create connections from the Data Miner tab:

1.

In the Data Miner tab, right-click Connections. The Select Connection dialog
appears.

If the Data Miner tab is not visible, then go Tools and click Data Miner. Then,
select Make Visible.

To create a new connection, click H . The New/Select Database Connection is
displayed.

In the New/Select Database Connection dialog box, enter the following for the new
connection:

* Connection Name: The name of the connection.

* Password: The Data Miner user password.

* Save Password: Select this option to save your password.

In the Oracle tab, provide the following details about the Oracle Database:
» Connection Type

°* Role

* Hostname

* Port
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» SID: This is the Oracle Service Identifier (SID), a name by which the Oracle
Database instance is uniquely identified from other database instance.

» Service Name: Select this option if you are connecting to a database that is
installed in a cluster such as Oracle Real Application Clusters.

Select one or all of the following options:

*  OS Authentication

* Kerberos Authentication

*  Proxy Connection

To connect to the database, click Connect.
To save the connection, click Save.

To test the connection, click Test.

Related Topics

Creating Connections from the Connections Tab

Managing a Connection

After you create a connection, you can manage it from the Data Miner Connections
context menu.

ORACLE

You can perform the following tasks by right-clicking the connection name in the Data
Miner tab, and click:

Disconnect: To disconnect the connection from the database.

# Note:

The connection still exists. You can reconnect by double-clicking the
connection, and entering the password.

Add Connection: To create a new connection.
New Project:To create a new project.
Remove:To remove a connection.

Properties: To open the New/Select Database Connection dialog box. You can
view and edit connection properties here.

Viewing and Editing Connection Properties

Removing a Connection

Related Topics

Creating Connections from the Connections Tab
Creating Connections from the Data Miner Tab

Creating a Project
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Viewing and Editing Connection Properties

To view connection properties:

1.
2.

3.

In the Data Miner tab, right-click the connection name and select Properties.

In the New/Select Database Connection dialog box, you can view the connection
properties and edit them, as required.

Click OK.

Removing a Connection

To remove a connection:

1.

2.
3.

In the Data Miner tab, right-click the connection name and select Remove. This
removes the connections from the Data Miner tab.

< Note:

Removing the connection from the Data Miner tab does not remove the
connection permanently. To permanently remove the connection, delete
it from Connections tab.

Go to the Connections tab and right-click the connection.

Click Delete. This permanently removes the connection.

# Note:

When you delete a connection, the projects and workflows accessible
through the connection are not deleted.

Connecting to a Database

For data mining and data analysis, you must establish a connection to a database.

ORACLE

To connect to Oracle Database:

1.

3.

In the Data Miner tab, right-click the connection that you want to connect and click
Add Connections. If the Data Miner tab is not visible, then dock it in the Oracle
SQL Developer window.

In the Select Connections dialog box, select the connection from the Connections
drop-down list. If you are disconnected from the connection, then you may have to
provide a password.

Click OK.

Provide Password

Related Topics

Viewing the Data Miner Tab
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Provide Password

ORACLE

If you do not select the Save Password option when defining the connection, then you
must provide the password when you connect.

After you log in, Oracle Data Miner monitors the connection. You can now perform
data mining operations.
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Data Miner Projects

A Data Miner project resides in a database connection.

The project contains the workflows created for the project. You must create at least
one project before you create any workflow.

This chapter contains the following topics:

» Creating a Project
You must create at least one project in a connection. You can create multiple
projects in a connection.

* Managing a Project
The options to manage a Data Miner project are available in the context menu.

Creating a Project

ORACLE

You must create at least one project in a connection. You can create multiple projects
in a connection.

To create a project:

1. Connect to a database.

2. In the Data Miner tab, expand Connections and right-click the connection in
which you want to create the project. Click New Project.

¢ Note:

If the Data Miner tab is not visible, then you can dock it in the Oracle
SQL Developer window.

3. Inthe New Project dialog box, enter the following details:

* Project Name: Enter a project name. Ensure that it conforms to the project
naming conventions.

 Comment: You can enter any comment in 4000 or fewer characters. This is
an optional field.

4. Click OK.

After the project is created, you can rename it, edit any comments, delete it, or copy it
to an other connection.

e Project Name Restrictions
Data Miner project names must meet certain conditions.

Related Topics

* Managing a Project
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*  Viewing the Data Miner Tab
Sometimes the Data Miner tab may not be visible in the SQL Developer window.
You have the options to make the Data Miner tab visible.

» Connecting to a Database
For data mining and data analysis, you must establish a connection to a database.

Project Name Restrictions

Data Miner project names must meet certain conditions.
The conditions are:

e The name must be unique within the project.
*  The character count for the workflow name should be between 1 and 128.

e The name cannot contain a slash (/).

Managing a Project

The options to manage a Data Miner project are available in the context menu.

In the Data Miner tab, right-click the project that you want to manage. The following
operations are available to manage the project:

*  New Workflow: To create a new workflow.
* New Project: To create a new project.
» Delete: To delete a project.

* Properties: To add or modify comments for the project. You can edit the
comments for an existing project from here.

* Rename: To rename the project.

* Import Workflow: To import a workflow in to this project, that was previously
exported.

e Deleting a Project

e Expanding a Project
e Project Properties

¢ Rename Project

e Importing a Workflow

Deleting a Project

ORACLE

To delete a project, right-click the project and click Delete. The following are deleted
when you delete a project:

»  All workflows contained in the project.
» All objects generated by those workflows such as models or apply results.

The database objects, such as tables referenced by workflows in the project, are not
removed when a project is deleted.
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< Note:

You cannot undo a project deletion.

Expanding a Project
To expand a project:

*  Click the plus sign to the left of the project name
*  Double-click the project name

The list of workflows created in the project is displayed.

Project Properties

You can add and edit information related to the project in the Comment field. After
editing, click OK To

Rename Project

To rename a project:

1. Right-click the project that you want to rename. The Rename Project dialog box
opens.

2. In the Rename To field, enter the name of the project.

3. Click OK.
Importing a Workflow

You can import predefined workflows into a project. Before you import a workflow,
ensure that the import requirements of a workflow are met.

To import a workflow:

1. Inthe Data Miner tab, right-click the project where you want to import the workflow
and click Import Workflow. The Open dialog box opens.

2. In the Open dialog box, navigate to the location where the workflow XML file is.

3. Click Open. The system verifies that the specified file contains a workflow and
determines the version number of the workflow. The Import Workflow dialog box
opens. You can select and import only one workflow at a time.

4. In the Import Workflow dialog box, specify a name for the new workflow and select
any one of the following options to handle naming conflicts:

e Renane Mddel and Qutput Table nane if necessary

 Keep Existing Mdel and Qutput Table nane even if conflict
exi sts
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*  Import Workflow
The Import Workflow dialog box enables you to specify the name of the workflow
that is imported and how to handle naming conflicts.

Related Topics

* Import Requirements of a Workflow
To import a workflow, you must meet the requirements related to workflow
compatibility, permissions, user account related rights.

Import Workflow

ORACLE

The Import Workflow dialog box enables you to specify the name of the workflow that
is imported and how to handle naming conflicts.

The default workflow name is the file name of the workflow. It may be necessary to:

e Change the name slightly to avoid conflicts.

» Edit the name so that it is a valid workflow name. The name of the new workflow
must be unique in the new connection.

You must also select how to handle naming conflicts in names of workflow nodes
and output tables. The default is Rename Model and Qut put Tabl e nanes if
necessary.

You can select Keep Exi sting Mddel and Qutput table nanes even if
conflict exists. Ifyou selectthis option, then you must resolve any conflicts
yourself.

To start the import, click OK.
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Workflow

A Data Miner workflow is a mechanism to define data mining operations such as
model build, test, and apply.

These operations are defined in nodes, which comprise the workflow. You can create
multiple workflows in a single project.

About Workflows
A workflow must contain one or more sources of data, such as a table or a model.

Working with Workflows

A workflow allows you to create a series of nodes, and link them to each other to
perform the required processing on your data. You cannot use Oracle Data Miner
until you have created a workflow for your work.

About Nodes
Nodes define the data mining operations in a workflow.

Working with Nodes
You can perform the following tasks with any nodes.

About Parallel Processing
In Parallel Query or Parallel Processing, multiple processes work simultaneously
to run a single SQL statement.

Setting Parallel Processing for a Node or Workflow
By default, parallel processing is set to OFF for any node type.

About Oracle Database In-Memory

The In-Memory Column store (IM column store) is an optional, static System
Global Area (SGA) pool that stores copies of tables and partitions in a special
columnar format in Oracle Database 12c¢ Release 1 (12.1.0.2) and later.

About Workflows

A workflow must contain one or more sources of data, such as a table or a model.

ORACLE

For example, to build a Naive Bayes model, you must first identify the input with a
Data Source node. Then you create a Classification node to build and test the model.

By using a workflow, you can:

Build, analyze, and test data mining process
Identify and examine data sources
Build and apply models

Create predictive queries

Workflow Sequence
A workflow is built and run in a certain sequence.
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Workflow Terminology
A workflow is a directed graph consisting of nodes that are connected to one
another.

Workflow Thumbnail
The thumbnail view of the workflow provides an overall view of the workflow.
Thumbnails are most useful for large workflows.

Components
The Components pane lists the components that you can add to workflows.

Workflow Properties
The Workflow Properties tab enables you to add or change comments associated
with the selected workflow.

Properties
Properties enables you to view and change information about the entire workflow
or a node in a workflow.

Workflow Sequence

A workflow is built and run in a certain sequence.

The sequence is:

@ g » 8w d PR

Create a blank workflow.

Add nodes to the workflow.
Connect the nodes in a workflow.
Run the nodes.

Examine the results.

Repeat the steps as required.

Related Topics

Creating a Workflow
You must create a workflow to define data mining operations such as model build,
test, and apply.

Add Nodes or Create Nodes
Link Nodes

Workflow Terminology

ORACLE

A workflow is a directed graph consisting of nodes that are connected to one another.

There are specific terms used to indicate the nodes in relation to the workflow. For
example, consider a workflow composed of two nodes, N1 and N2. Assume that N1 is
connected to N2:

Parent node and child node: The node N1 is the parent node of N2, and the
node N2 is a child of N1. A parent node provides information that the child node
needs when it runs. You must build a model before you apply to new data.

Descendants and ancestors: The node N2 is called the descendant of N1 if
there is a workflow connection starting from N1 that eventually connects to N2. N1
is called the ancestor of N2. N1 is always closer to the root node than N2.
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* Root nodes: The nodes that have no parent nodes are called root nodes. All
workflows have at least one root node. A parent node can have multiple root
nodes.

¢ Note:
A parent node is closer to a root node than its child node.

» Siblings: If a node has several child nodes, then the child nodes are referred to as
siblings.

e Upstream: Parent nodes are called upstream of child nodes.

Workflow Thumbnalil

ORACLE

The thumbnail view of the workflow provides an overall view of the workflow.
Thumbnails are most useful for large workflows.

To open the thumbnail viewer, go to View and click Thumbnail. Alternately, press
Ctrl+Shift+T to open the Thumbnail viewer.

In a Thumbnail view, you can:

» Navigate to a specific node in the workflow
» Change the zoom level of the workflow

* Change the node that is currently viewed in the workflow

i - Thumbnail =]
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The Thumbnail view includes a rectangle. Click inside the viewer to move the
rectangle around, thereby changing the focus of the display in the workflow editor.
You can also resize the rectangle for a finer level of control.

When viewing models in the thumbnail view, if the model generates trees, then the
thumbnail view automatically opens to provide an overall view to display the shape of
the tree. The thumbnail view also shows your location in the overall model view.

4-3



Chapter 4
About Workflows

Components

The Components pane lists the components that you can add to workflows.

To add a component to a workflow, drag and drop the component from the
Components pane to the workflow.

The Components pane opens automatically when you load a workflow. If the
Components pane is not visible, then go to View and click Components.

The Components pane includes the following:

* My Components: Contains the following two tabs:
— Favorites
— Recently Used

*  Workflow Editor: Contains the nodes categorized into categories from where you
can use them to create a workflow.

* All Pages: Lists all the available components in one list.

*  Workflow Editor

Workflow Editor

The Workflow Editor contains nodes that are categorized into sections. You can create
and connect the following nodes in a workflow:

* Data Nodes

*  Transforms Nodes

* Model Nodes

*  Model Operations

e Predictive Query Nodes
* Text Nodes

* Link Nodes

Workflow Properties

Properties

ORACLE

The Workflow Properties tab enables you to add or change comments associated with
the selected workflow.

Related Topics

*  Properties
Properties enables you to view and change information about the entire workflow
or a node in a workflow.

Properties enables you to view and change information about the entire workflow or a
node in a workflow.

To view the properties of a node, right-click the node and select Go to Properties.
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If you select either the workflow or one of its node, then the respective properties are
displayed in the Properties pane. For example, if you select a Data Source node, then
the Data Source node properties are displayed in the Properties pane.

# Note:

In the earlier releases of Oracle Data Miner, the Properties tab was known
as the Property Inspector.

You can perform multiple tasks for a node and a workflow from:

Properties context menu

Properties pane

Related Topics

Performing Tasks from Workflow Context Menu
The context menu options depend on the type of the node. It provides the shortcut
to perform various tasks and view information related to the node.

Managing Workflows and Nodes in the Properties Pane

Working with Workflows

A workflow allows you to create a series of nodes, and link them to each other to
perform the required processing on your data. You cannot use Oracle Data Miner until
you have created a workflow for your work.

ORACLE

Ensure that you meet the workflow requirements. You can perform the following tasks
with a workflow:

Creating a Workflow
You must create a workflow to define data mining operations such as model build,
test, and apply.

Deploying Workflows
Oracle Data Miner enables you to generate a script from a workflow that recreates
all the objects generated by that workflow.

Deleting a Workflow
You can delete a workflow from the workflow context menu.

Loading a Workflow
When you open a workflow, it loads in the workflow pane.

Managing a Workflow
After you create a workflow, the workflow is listed under Projects in the Data
Miner tab.

Oracle Enterprise Manager Jobs
Oracle Enterprise Manager (OEM) allows database administrators to define jobs
through the OEM application.

Renaming a Workflow
You can rename a workflow using the workflow content menu.
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Runtime Requirements
You must have the Data Miner repository installed on the system where the scripts
are run.

Running a Workflow
The View Event Log enables you to view the progress of a workflow that is
running.

Scheduling a Workflow
Using the Workflow Schedule, you can define a schedule to run a workflow at a
definite time and date.

Workflow Prerequisites
Before you perform any task with a workflow, the workflow prerequisites must be
met.

Workflow Script Requirements
Workflow script requirements include the following:

Creating a Workflow

You must create a workflow to define data mining operations such as model build, test,
and apply.

Before you create a workflow, ensure that you meet the workflow prerequisite
conditions.

To create a blank workflow:

1.

In the Data Miner tab, expand Connections in the left pane.
If the Data Miner tab is not open, then click Tools and select Data Miner.
Select the project under which you want to create the workflow.

Right-click the project and select New Workflow from the context menu. The
Create Workflow dialog box opens.

In the Name field, enter a unique name for the workflow.

Click OK. This creates a blank workflow.

Workflow Name Restrictions

Workflow Name Restrictions

A workflow name must meet the following conditions:

The character count for the workflow name should be between 1 and 128.
The workflow name must not have a slash (/).

The workflow name must be unique within the project.

Deploying Workflows

Oracle Data Miner enables you to generate a script from a workflow that recreates all
the objects generated by that workflow.

ORACLE

In earlier releases of Data Miner, you could only generate a script for Transformation
nodes.
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A script that recreates all objects generated by that workflow, also enables you

to replicate the behavior of the entire workflow. Such scripts provide a basis for
application integration or a lightweight deployment of the workflow, that does not
require Data Miner repository installation and workflows in the target and production
system.

Oracle Data Miner provides the following two types of deployment:

e Deploy Workflows using Data Query Scripts
*  Deploy Workflows using Object Generation Scripts

*  Running Workflow Scripts

Deploy Workflows using Data Query Scripts

Any node that generates data has the Save SQL option in its context menu.

The Save SQL option generates a SQL script. The generated SQL can be created
using the SQL*Plus script or as a standard SQL script. The advantage of the script
format is the ability to override table and model references with parameters.

The Save SQL option enables you to select the kind of script to generate, and the
location to save the script.

Related Topics

e Save SQL
Use the Save SQL option to generate SQL script for the selected node.

Deploy Workflows using Object Generation Scripts

The Object Generation Script generates scripts that create objects. The scripts that
generate objects are:

»  Scripts Generated

e Script Variable Definitions

Related Topics

e Scripts Generated
Scripts Generated is a kind of deployment where several general scripts such as
master script, cleanup script and so on are generated.

e Script Variable Definitions
Scripts have variable definitions that provide object names for the public objects
created by the scripts.

Running Workflow Scripts

ORACLE

You can run workflow scripts using Oracle Enterprise Manager Jobs or Oracle
Scheduler Jobs. You can run the generated scripts in the following ways:

e As Oracle Enterprise Manager Jobs, either as SQL Script or an operating system
command.

* As Oracle Scheduler Jobs:

— External Jobs that calls the SQL Script
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— Environment: Using Oracle Enterprise Manager for runtime management or
using PL/SQL

*  Run the scripts using SQL*PLus or SQL Worksheet.

# Note:

To run a script, ensure that Oracle Data Miner repository is installed.

Related Topics
*  Running Scripts using SQL*Plus or SQL Worksheet
e Oracle Enterprise Manager Jobs

* Runtime Requirements

Deleting a Workflow

You can delete a workflow from the workflow context menu.
To delete a workflow:

1. Inthe Data Miner tab, expand Projects and select the workflow that you want to
delete.

2. Right-click and click Delete.

Loading a Workflow

When you open a workflow, it loads in the workflow pane.
After creating a workflow, you can perform the following tasks:

* Load a workflow: In the Data Miner tab, expand the project and double-click the
workflow name. The workflow opens in a new tab.

* Close a workflow: Close the tab in which the workflow is loaded and displayed.

»  Save a workflow: Go to File and click Save. If a workflow has any changes, then
they are saved when you exit.

Managing a Workflow

ORACLE

After you create a workflow, the workflow is listed under Projects in the Data Miner
tab.

To perform any one of the following tasks, right-click the workflow under Projects and
select an option from the context menu:

*  New Workflow: To create a new workflow in the current project.
e Delete: To delete the workflow from the project.

* Rename: To rename the workflow.

e Export: To export a workflow.

e Import: To import a workflow.
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Exporting a Workflow Using the GUI
You can export a workflow, save it as an XML file, and then import it into another
project.

Import Requirements of a Workflow
To import a workflow, you must meet the requirements related to workflow
compatibility, permissions, user account related rights.

Data Table Names
The account from which the workflow is exported is encoded in the exported
workflow.

Workflow Compatibility
Before you import or export a workflow, ensure that Oracle Data Miner versions
are compatible.

Building and Modifying Workflows
You can build and modify workflows using the Workflow Editor. The Workflow
Editor is the tool to modify workflows.

Missing Tables or Views
If Oracle Data Miner detects that some tables or views are missing from the
imported schema, then it gives you the option to select another table.

Managing Workflows using Workflow Controls
Several controls are available as icon in the top border of a workflow, just below
the name of the workflow.

Managing Workflows and Nodes in the Properties Pane
In the Properties pane, you can view and change information about the entire
workflow or a node in a workflow.

Performing Tasks from Workflow Context Menu
The context menu options depend on the type of the node. It provides the shortcut
to perform various tasks and view information related to the node.

Related Topics

Creating a Workflow
You must create a workflow to define data mining operations such as model build,
test, and apply.

Exporting a Workflow Using the GUI
You can export a workflow, save it as an XML file, and then import it into another
project.

Importing a Workflow

Exporting a Workflow Using the GUI

ORACLE

You can export a workflow, save it as an XML file, and then import it into another
project.

Ensure that the Oracle Data Miner versions, the one from which you export the
workflow and the one into which you import the workflow, are compatible.

To export a workflow:

1.

In the Data Miner tab, expand Connection and click the project under which the
workflow is created.
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2. Right-click the workflow that you want to export and click Export. The Save dialog
box opens.

3. Inthe Save dialog box, navigate to the location where you want to export the
workflow and click Save. The workflow is saved as an XML file.

# Note:

The default directory to save the workflow is the system default directory
for saving documents. You can change this directory.

Related Topics

*  Workflow Compatibility
Before you import or export a workflow, ensure that Oracle Data Miner versions
are compatible.

Import Requirements of a Workflow

To import a workflow, you must meet the requirements related to workflow
compatibility, permissions, user account related rights.

The import requirements of a workflow are:

« All the tables and views used as data sources in the exported workflow must be in
the new account.

* The tables or views must have the same name in the new account as they did in
the old account.

* It may be necessary to redefine the Data Source node.

« If the workflow includes Model nodes, then the account where the workflow is
imported must contain all models that are used. The Model node may have to be
redefined in the same way that Data Source nodes are.

* You must have permission to run the workflow.

»  The workflow must satisfy the compatibility requirements.
Related Topics

» Data Table Names

*  Workflow Compatibility

Data Table Names

ORACLE

The account from which the workflow is exported is encoded in the exported workflow.

Assume that a workflow is exported from the account DMJSER and contains the Data
Source node with data M NI NG_DATA BUI LD.

If you import the schema into a different account, that is, an account that is not DMJUSER,
and try to run the workflow, then the Data Source node fails because the workflow
looks for DMUSER. M NI NG_DATA BUI LD V.

To resolve this issue:
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1. Right-click the Data Source node M NI NG DATA BUI LD V and select Define Data
Wizard.

A message appears indicating that DMUSER. M NI NG_DATA BUI LD V does not exist in
the available tables or views.

2. Click OK and select M NI NG_DATA _BUI LD _V in the current account. This resolves
the issue.

Workflow Compatibility

Before you import or export a workflow, ensure that Oracle Data Miner versions are
compatible.

The compatibility requirements for importing and exporting workflows are:

*  Workflows exported using a version of Oracle Data Miner earlier than Oracle
Database 11g Release 2 (11.2.0.1.2) cannot always be imported into a later
version of Oracle Data Miner.

*  Workflows exported from an earlier version of Oracle Data Miner may contain
invalid XML. If a workflow XML file contains invalid XML, then the import is
terminated.

To check the version of Oracle Data Miner:
1. Go to Help and click Version.
2. Click the Extensions tab.

3. Select Data Miner.

Building and Modifying Workflows

You can build and modify workflows using the Workflow Editor. The Workflow Editor is
the tool to modify workflows.

The Workflow Editor is supported by:

e Properties
* Components
e Workflow Thumbnail

Missing Tables or Views

ORACLE

If Oracle Data Miner detects that some tables or views are missing from the imported
schema, then it gives you the option to select another table.

The schema that is imported into a workflow may not have all the tables or views used
by the workflow. When Data Miner detects this problem, it generates the message

Tabl e Selection Failure
indicating that the table is missing. You have the choice to select another table.

To select another table, click Yes. The Define Data Source Wizard opens. Use the
wizard to select a table and attributes.
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Managing Workflows using Workflow Controls

Several controls are available as icon in the top border of a workflow, just below the
name of the workflow.

You can perform the following tasks:

Zoom in and zoom out workflow nodes: Click the L and & icon respectively.

Control node size: Click the percent drop-down list and select the size. Default
size is 100%.

View event log: Click the icon.

Run selected nodes: Click the [:} icon. When you select the node to be run, the
triangle turns green.

L
Schedule workflow: Click EI to create or edit a workflow schedule.

e
Refresh Workflow Data Definition: Click to ensure that the workflow is
updated with new columns that are either added or removed.

¢ Note:

The Refresh Workflow Data Definition option is applicable only to Data
Source node and SQL Query node.

, ~ Performance QOptions
Set performance settings: Click to set the In-

Memory and Parallel settings for the nodes in the workflow.

Managing Workflows and Nodes in the Properties Pane

ORACLE

In the Properties pane, you can view and change information about the entire
workflow or a node in a workflow.

To view the properties of a node:

1.

Right-click the node and select Go to Properties. The corresponding Properties
pane opens. For example, if you select a Data Source Node, then in the Properties
pane, the details of the Data Source node is displayed.

Use the Search field to find items in Properties.

Click the f icon to open the editor for the item that you are viewing.

Use the options in the context menu to perform additional tasks.
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Related Topics

»  Performing Tasks from Workflow Context Menu
The context menu options depend on the type of the node. It provides the shortcut
to perform various tasks and view information related to the node.

Performing Tasks from Workflow Context Menu

The context menu options depend on the type of the node. It provides the shortcut to
perform various tasks and view information related to the node.

To view a workflow, double-click the name of the workflow in the Data Miner tab. The
workflow opens in a tab located between the Data Miner tab and the Components
pane. If you open several workflows, then each workflow opens in a different tab. Only
one workflow is active at a time.

The following options are available in the context menu:

* Close: Closes the selected tab.
* Close All: Closes all workflow tabs.
* Close Other: Closes all tabs except the current one.

* Maximize: Maximizes the workflow. The Data Miner tab, Components pane, and
other items are not visible. To return to previous size, click the selection again.

* Minimize: Minimizes the Properties tab to a menu. To return to the previous size,
right-click the Properties tab, and click Dock.

» Split Vertically: Splits the active editor or viewer into two documents. The two
documents are split vertically. Click the selection again to undo the split.

» Split Horizontally: Splits the active editor or viewer into two documents. The two
documents are split horizontally. Click the selection again to undo the split.

* New Document Tab Group: Adds the currently active editor or viewer into its own
tab group. Use Collapse Editor Tab Groups to undo this operation.

* Collapse Document Tab Groups: Collapses all the editors or viewers into one
tab group. Only displayed after New Editor Tab Group.

* Float: Converts the Properties tab into a movable pane.
» Dock: Sets the location for floating window. Alternately, you can press Alt+Shift+D.
* Clone: Creates a new instance of Properties.

* Freeze Content: Freezes the content. To unfreeze Properties, click again on this
selection.

Oracle Enterprise Manager Jobs

ORACLE

Oracle Enterprise Manager (OEM) allows database administrators to define jobs
through the OEM application.

The job is run through OEM instead of Oracle Scheduler. The job can be run manually
from OEM. The running of the job can be monitored. The result is either a success or a
reported failure.

e The job definitions can directly open the generated scripts files.
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*  The job definition should define the master script invocation as a script file using a
full file path.

e The job can be run on a schedule or on demand.
e All script that run within the master script must have fully qualified path names.

For information about Enterprise Manager, see the Oracle Enterprise Manager
documentation set at Oracle Database 2 Day DBA for the database to which you
are connected.

Renaming a Workflow

You can rename a workflow using the workflow content menu.
To change the name of a workflow or project:

1. Right-click the name of the workflow or project in the Data Miner tab and select
Rename.

2. The Rename Workflow dialog box or Rename Projectdialog box opens. Enter the
new name in the Rename To field.

For a project, the new name must satisfy the project name restrictions. For a
workflow the new name must satisfy the workflow name restrictions.

3. Click OK.
Related Topics
* Project Name Restrictions

Workflow Name Restrictions

Runtime Requirements

You must have the Data Miner repository installed on the system where the scripts are
run.

The generated scripts require access to Data Miner repository objects. The script
checks the repository version and ensures that the repository is the same version or
greater than the version of the source system.

Running a Workflow

ORACLE

The View Event Log enables you to view the progress of a workflow that is running.
You can also view the time taken for workflow creation.

Model builds can be very resource-intensive. The MAX_NUM_THREADS parameter
in the Oracle Data Miner server controls the number of parallel builds.

MAX_NUM THREADS specifies the maximum number of model builds across all
workflows running in the server.

Default Value=10. Therefore, by default, 10 models can occur concurrently across
all workflows. There is the MAX_NUM THREADS parameter in the repository table
ODMRSYS. ODMR$REPOSI TORY_PROPERTI ES, where you can specify the value.

If you increase the value of MAX_NUM THREADS, then do it gradually. Workflows can
appear to be running even though the network connection is lost.
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To control the parallel model build behavior, the following parameters are used:

THREAD_WAI T_TI ME. The default is 5. When MAX_NUM _THREADS is reached,
further Build process will be put on queue until parallel model build count
MAX_NUM THREADS. This setting (in seconds) determines how often to check for
parallel model build count.

MAX_THREAD WAI T. The default is NULL. The timeout (in seconds) for Build
process that has been put on queue. If NULL, then no timeout will occur.

Network Connection Interruption
You may encounter interruption in network connection while running a workflow.

Locking and Unlocking Workflows
A workflow is locked when it is opened, or one or all its nodes are running.

Related Topics

View an Event Log
In the Event Log, you can view the log of data mining events.

Network Connection Interruption

You may encounter interruption in network connection while running a workflow.

If a network connection to the Data Miner server is interrupted while running a
workflow, then the Workflow Editor may indicate that the workflow is still running
indefinitely. On the other hand, the Workflow Jobs window may indicate that the
connection is down.

Oracle Data Miner issues a message indicating that the connection was lost. If the
connection is not recovered in a reasonable period, then close and open the Workflow
Editor again.

# Note:

Use the Workflow Jobs window to monitor connections.

Locking and Unlocking Workflows

ORACLE

A workflow is locked when it is opened, or one or all its nodes are running.

A workflow is locked under the following conditions:

When a node is running, the workflow is locked, and none of its nodes can be
edited. Existing results may be viewed while the workflow is running. You can also
go to a different workflow and edit or run it.

When a user opens a workflow, the workflow is locked so that other users cannot
modify it.

When a workflow is running, an animation in the tool bar (circular arrow loop)
shows that the workflow is running.

When you open a locked workflow, Locked is displayed in the tool bar and a
running indicator if the workflow is running:
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* If no one else has the workflow locked, and you are given the lock, then lock icon
is removed from the tool bar.

* Unlocking a locked workflow: If a workflow seems to complete, but is still locked,
then click Locked to unlock the workflow.

» Refreshing Workflow: Once a locked workflow has stopped running, you can

refresh the workflow by clicking the @ icon. You can also try to obtain the lock
yourself by clicking on the lock.

Scheduling a Workflow

ORACLE

Using the Workflow Schedule, you can define a schedule to run a workflow at a
definite time and date.

You can also edit an existing Workflow Schedule and cancel any scheduled workflows.
To create a workflow schedule:

k@

2. Select an option from the drop-down list:

1. Click the arrow next to the icon.

» Click Create Schedule: to create a schedule. The Create Schedule dialog box
opens, where you can create a schedule for:

— All Nodes

— Selected Nodes: Select the nodes for which you want to create the
schedule.

— Selected Nodes and Parents: Select the nodes for which you want to
create the schedule.

— Selected Nodes and Children: Select the nodes for which you want to
create the schedule.

— Children of Selected Nodes only: Select the nodes
* Edit Schedule

e Cancel Schedule

* Create Schedule
Use the Create Schedule option to define a schedule to run a workflow at a
definite time and date.

* Repeat

* Repeat Hourly
* Repeat Daily

* Repeat Weekly
* Repeat Monthly
* Repeat Yearly
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Schedule
Save a Schedule

Advanced Settings

Create Schedule

ORACLE

To save the workflow schedule settings, click
schedule in the Save a Schedule dialog box.

Use the Create Schedule option to define a schedule to run a workflow at a definite
time and date.

In the Create Schedule dialog box, you can create schedules for your workflows. To
create workflow schedule:

Start Date: Select a date to set as the start date of the schedule. Click El to
select a date.

Repeat: Select any one of the following options:

* None: To schedule the workflow to run only once at the defined time.

* Every Day: To schedule the workflow to run daily at the specified time.

* Every Week: To schedule the workflow to run weekly at the specified time.

e Custom: To customize your workflow schedule, click Custom. This opens the
Repeat dialog box, where you can set how frequently the workflow should run.

End Repeat: You can select any one of the following options:
* None: To continue running the workflow every hour.

»  After: Select a number by clicking the arrows. This runs the workflow every
hour, and would stop after the number of hours you have selected here. For
example, if you select 8, then the workflow will run every hour, and after 8
hours, it will stop.

* On Date: Select a particular date by clicking the calendar icon.

Select Use Existing Schedule, and select a schedule from the drop-down list if
you want to schedule the workflow as per the selected schedule.

e Click j to edit the selected schedule in the Schedule dialog box.

* Click '# to add a new schedule. You can also edit the selected schedule, and
add it here.

 Click E to delete the selected schedule.
Click OK.

e

. You can provide a name for the

Related Topics

Repeat

Save a Schedule
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In the Repeat dialog box, you can set how frequently the workflow scheduler should
run. To set the repeat frequency:

1.

3.

Repeat Hourly

Frequency: Select an option to set how frequently your workflow should run.
* Repeat Hourly

* Repeat Daily

* Repeat Weekly

* Repeat Monthly

* Repeat Yearly

Every: The values in this field depends on the option that you select in the
Frequency field. For example, if you select 2 in the Every field and Hour |y in
the Frequency field, then the workflow will run every 2 hours. If you select 2 in the
Every field and Dai | y in the Frequency field, then the workflow will run every 2
days. Select an option as applicable.

Click OK.

If you select Hour | y in the Frequency field, then select after how many hours, the
workflow should run.

1.
2.

Repeat Daily

The Frequency field displays Hour |l y.

In Every field select a number by clicking the arrow. This number determines after
how many hours the workflow should run. For example, if you select 5, then after
every 5 hours, your workflow will run.

Click OK. This takes you to the Create Schedule dialog box.

If you select Dai | y in the Frequency field, then select after how many days, the
workflow should run.

1.
2.

3.

Repeat Weekly

The Frequency field displays Dai | y.

In Every field select a number by clicking the arrow. This number determines after
how many days the workflow should run. For example, if you select 5, then after
every 5 days, your workflow will run.

Click OK. This takes you to the Create Schedule dialog box.

If you select Weekl y in the Frequency field, then select after how many weeks, and
on which days of the week, the workflow should run.

1.

ORACLE

The Frequency field displays Weekl y.
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In Every field, select a number by clicking the arrow. This number determines after
how many weeks the workflow should run. For example, if you select 2, then after
every 2 weeks, your workflow will run.

Select the days of the week on which you want to run the workflow.

Click OK. This takes you to the Create Schedule dialog box.

If you select Mont hl y in the Frequency field, then select after how many months, and
on which dates of the month, the workflow should run.

1.
2.

4.

Repeat Yearly

If you select Year | y in the Frequency field, then select after how many years, the
workflow should run. Select the months in the appropriate field.

Schedule

ORACLE

1.
2.

The Frequencyfield displays Mont hl y.

In Every field, select a number by clicking the arrow. This number determines after
how many months the workflow should run. For example, if you select 2, then
every 2 months, your workflow will run.

In the Days of Month section, select either of the following options:

e Each: To select a date on which you want your workflow to run. For example,
if you select 26, then on the 26th of every month, the workflow will run.

* On the: To select on which days of the month you want to run your workflow.
For example, if you select Fi r st and Monday, from the two drop-down lists
respectively, then on every first Monday of the month, your workflow will run.

Click OK. This takes you to the Create Schedule dialog box.

The Frequency field displays Yearly.

In Every field, select a number by clicking the arrow. This number determines after
how many years the workflow should run.

Select the months of the year, on which the workflow should run.

Click OK. This takes you to the Create Schedule dialog box.

In the Schedule dialog box, you can edit workflow schedule. To edit selected workflow
schedule:

1.

In the Name field, the name of the selected workflow schedule is displayed. This is
a non-editable field.

In the Start Date field, click El to select a different date.

In the Repeat field, select a different repeat option. To customize, select Custom
and make necessary edits in the Repeat dialog box.

In the End Repeat field, you may select any one of the following options:

* Never: To continue running the workflow schedule indefinitely.
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On Date: Click El to select a particular date on which to end the running
of the workflow.

Click OK.

Save a Schedule

Advanced Settings

ORACLE

The Save a Schedule dialog box allows you to save the workflow schedule. To save a
workflow schedule:

1.
2.

In the Name field, provide a name for the workflow schedule.
Click OK.

In the Advanced Settings dialog box, you can set up email notifications, settings
related to workflow jobs and nodes. To set up email notifications, and other settings:

In the Notification tab:

1.

2
3
4.
5

6.

Select Enable Email Notification to receive notifications.

In the Recipients field, enter the email addresses to receive notifications.
In the Subject field, enter an appropriate subject.

In the Comments fields, enter comments, if any.

Select one or more events for which you want to receive the notifications:
— Started: To receive notifications for all jobs that started.

— Succeeded: To receive notifications for all jobs that succeeded.

— Fai |l ed: To receive notifications for all jobs that failed.

— St opped: To receive notifications for all jobs that stopped.

Click OK.

In the Settings tab:

1.
2.

5.
6.

In the Time Zone field, select a time zone of your preference.

In the Job Priority field, set the priority of the workflow job by placing the
pointer between High and Low.

Select Max Failure and set a number as the maximum number of failed
workflow execution.

Select Max Run Duration and set the days, hours and minutes for the
duration of maximum run time of the workflow job.

Select Schedule Limit and set the days, hours and minutes.
Click OK.

In the Nodes tab, all workflow nodes that are scheduled to run are displayed. This
is a ready only display.
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Workflow Prerequisites

Before you perform any task with a workflow, the workflow prerequisites must be met.
The workflow prerequisites are:

+ Create and establish a connection to the database.

e Create a project under which the workflow is created.

Related Topics

» Creating a Connection

» Creating a Project

Workflow Script Requirements

Workflow script requirements include the following:

»  Script File Character Set Requirements
Ensure that all script files are generated using UTF8 character set.

e Script Variable Definitions
Scripts have variable definitions that provide object names for the public objects
created by the scripts.

e Scripts Generated
Scripts Generated is a kind of deployment where several general scripts such as
master script, cleanup script and so on are generated.

*  Running Scripts using SQL*Plus or SQL Worksheet
If you run generated scripts using either SQL*Plus or SQL Worksheet, and require
input from users, then you must run a command before the generated SQL.

Script File Character Set Requirements

Ensure that all script files are generated using UTF8 character set.

Scripts can contain characters based on character sets that will not be handled well
unless the script file is generated using UTF8 character set.

Script Variable Definitions

ORACLE

Scripts have variable definitions that provide object names for the public objects
created by the scripts.

The Master Script is responsible for calling all underlying scripts in order. So, the
variable definitions must be defined in the Master Script.

The variable Object Types enables you to change the name of the object names that
are input to the scripts, such as tables or views, and models. By default, these names
are the original table or view, and model names.

All generated scripts should be put under the same directory.
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Scripts Generated

Scripts Generated is a kind of deployment where several general scripts such as
master script, cleanup script and so on are generated.

The generated scripts are:

Master Script: Starts all the required scripts in the appropriate order. The script
performs the following:

— Validates if the version of the script is compatible with the version of the Data
Miner repository that is installed.

— Creates a workflow master table that contains entries for all the underlying
objects created by the workflow script.

— Contains generated documentation covering key usage information necessary
to understand operation of scripts.

Cleanup Script: Drops all objects created by the workflow script. The Cleanup
Script drops the following objects:

— Hidden objects, such as the table generated for Explore Data.
— Public objects, such as Model Names created by Build Nodes.
— Tables created by a Create Table Node.

Workflow Diagram Image: Creates an image (.png file) of the workflow at the
time of script generation. The entire workflow is displayed.

The other scripts that are generated depend on the nodes in the chain. Table 4-1 lists
the nodes and their corresponding script functionality.

Table 4-1 Nodes and Script Functionality

|
Node Script Functionality

Data Source node Creates a view reflecting the output of the node.
Transform node

Aggregate node

Join node

Filter Rows node

Sample node

Model Details Node

Apply node

Apply Text node

Filter Columns Details

node
Filter Column node Creates a view reflecting the output of the Filter Column node
such as other Transform type nodes.
If the At tri but e | nportance setting is specified, then a table
is generated containing the Al result (private).
Build Text node For each text transformation, the following objects are created:

*  Feature Table Name
e Oracle Text Policy Object

Creates a view reflecting the output of the Build Text node. This
is essentially the same output as an Apply Text node

ORACLE
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Table 4-1 (Cont.) Nodes and Script Functionality

______________________________________________________________________|
Node Script Functionality

Classification Build node A model is created for each model build specification.
A master test result table is generated to store the list of test
result tables generated per model.
GLM Model Row Diagnostics Table is created if row diagnostics
is turned on.

Each Model Test has one table generated for each of the
following test results: Performance, Performance Matrix, ROC
(for binary classification only).

Each Model Test has one table for each of the following tests per
target value (up to 100 maximum target values): List and Profit.

Regression Build node A model is created for each model build specification.
GLM Model Row Diagnostics Table is created if row diagnostics
is turned on.

A master test result table is generated to store the list of test
result tables generated per model.

Each Model Test will have one table generated for each of the
following test results: Performance and Residual.

e Clustering Build A model is created for each model build specification.
*  Anomaly Detection
Build

. Feature Extraction Build
¢ Association Build

Test Node (Classification) A master test result table is generated to store the list of test
result tables generated per model.

GLM Model Row Diagnostics Table is created if row diagnostics
is turned on.

Each Model Test has one table generated for each of these
test results: Performance, Performance Matrix, ROC (for binary
classification only).

Each Model Test has one table for each of Lift and Profit per
target value up to 100 maximum target values.

Test Node (Regression) GLM Model Row Diagnostics Table is created if row diagnostics
is turned on.

A master test result table is generated to store the list of test
result tables generated per model.

Each Model Test has one table generated for each of
Performance and Residual.

*  Model Node No scripts are generated. These nodes are just reference nodes
«  Text Reference Node  to metadata.

Running Scripts using SQL*Plus or SQL Worksheet

If you run generated scripts using either SQL*Plus or SQL Worksheet, and require
input from users, then you must run a command before the generated SQL.

Run the following command before the generated SQL.:

set define off

ORACLE 4-23



Chapter 4
About Nodes

You can either run this new line separately before running the generated SQL. You can
also run the new line along with the generated SQL.

About Nodes

Nodes define the data mining operations in a workflow.

A workflow consists of one or more nodes that are connected by a link. The node
categories, listed in Table 4-2, are available in the Components pane.

* Node Name and Node Comments
Every node must have a name and may have a comment. Name assignment is
fully validated to assure uniqueness. Oracle Data Miner generates a default node
name.

* Node Types
Oracle Data Miner provides different types of nodes for specific purposes such as
build, model, linking, data mining operations, data transformation and so on.

* Node States
A node is always associated with a state which indicates its status.

Node Name and Node Comments

Every node must have a name and may have a comment. Name assignment is fully
validated to assure uniqueness. Oracle Data Miner generates a default node name.

When a new node of particular type is created, its default name is based on the node
type, such as Class Build for a Classification node. If a node with that name already
exists, then the name is appended with 1 to make it unique. So if Class Build exists,
then the node is named Class Build 1. If Class Build 1 exists, then 2 is appended so
that the third Classification node is named Class Build 2, and so on. Each node type
is handled independently. For example, Filter Columns node have its own sequence,
different from the sequence of Classification nodes.

You can change the default name to any name that satisfies the following
requirements:

e Node names must be unique within the workflow.
* Node names must not contain any / (slash) characters.

* Node names must be at least one character long. Maximum length of node name
is 128 characters.

To change a node name, either change it in the Details tab of Properties or select the
name in the workflow and type the new name.

Comments for the node are optional. If you provide any comments, then it must be not
more than 4000 characters long.

Node Types

Oracle Data Miner provides different types of nodes for specific purposes such as
build, model, linking, data mining operations, data transformation and so on.

Table 4-2 lists the different categories of nodes:
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Table 4-2 Types of Nodes

Type Description

Model Nodes They specify models to build or models to add to a workflow.

Model Operations They evaluate and apply models.

Data Nodes They specify data for mining operation, data transformation or to
save data to a table.

Transforms Nodes They perform one or more transformation on the table or tables
identified in a Data node.

Predictive Query Nodes They create predictive results without the need to build models.
The predictive queries automatically generate refined predictions
based on data partitions.

Text Nodes They prepare data sources that contain one or more text
columns so that the data can be used in Build and Apply models.

Link Nodes They provide a way to link or connect nodes.

Node States

A node is always associated with a state which indicates its status.

Table 4-3 lists the states of a node.

Table 4-3 Node States

Node States

Description Graphical
Indicator

Invalid

Error

Ready

Conpl ete

\Mr ni ng

Indicates that the node has not been completely defined and is @
not ready for execution.

Most nodes must be connected to be valid. That is, they must

have the input defined. A Data node does not need to be

connected to be valid.

Indicates that the node attempted to run but encountered an @
error. For nodes that perform several tasks such as build several
models, any single failure sets the status of the node to Error.

You must correct all problems to clear the Err or state.

Any change clears the Err or state to Ready, if the problem is
a server runtime failure not attributable to standard specification
validations. To find out if the problem is really fixed, run the node.

Indicates that the node is properly defined and is ready for No
execution. graphical
Nodes in Ready state are also known as Val i d. indicator
Indicates that the node execution is successfully completed. {?
Indicates that the node execution is complete but not with the &

expected result.

ORACLE
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Working with Nodes

You can perform the following tasks with any nodes.

Add Nodes or Create Nodes
You create or add nodes to the workflow.

Copy Nodes
You can copy one or more nodes, and paste them into the same workflow or into a
different workflow.

Edit Nodes
You can edit nodes by using any one of the following ways:

Link Nodes
Each link connects a source node to a target node.

Refresh Nodes

Nodes such as Data Source node, Update Table node, and Model node rely on
database resources for their definition. It may be necessary to refresh a node
definition if the database resources change.

Run Nodes
You perform the tasks specified in the workflow by running one or more nodes.

Performing Tasks from the Node Context Menu
The context menu options depend on the type of the node. It provides the shortcut
to perform various tasks and view information related to the node.

Add Nodes or Create Nodes

You create or add nodes to the workflow.

ORACLE

For the node to be ready to run, you may have to specify information such as a table
or view for a Data Source node or the target for a Classification node. To specify
information, you edit nodes. You must connect nodes for the workflow to run. For
example, you specify input for a Build node by connecting a Data node to a Build
node.

To add nodes to a workflow:

1.
2.

Load the workflow.

In the Components pane, go to the Workflow Editor and expand the section for
node. You can create and connect the following types of nodes in the workflow:

* Model Nodes

+ Data Nodes

* Transforms Nodes

e Model Operations

e Predictive Query Nodes
* Text Nodes

e Link Nodes
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Copy Nodes

Edit Nodes

You can copy one or more nodes, and paste them into the same workflow or into a
different workflow.

Copy and paste does not carry with it any mining model or results that belong to the
original nodes. Since model names must be unique, unique names are assigned to
models, using original name as a starting point.

For example, when a copied Build node is pasted into a workflow, the paste operation
creates a new Build node with settings identical to those of the original node. However,
models or test results do not exist until the node runs.

Related Topics
« Copy

You can edit nodes by using any one of the following ways:

»  Editing Nodes through Edit Dialog Box
The Edit dialog box for each node gives you the option to provide and edit settings
related to the node.

»  Editing Nodes through Properties
The Properties pane of a node is the pane that opens when a node in a workflow
is selected. You can dock this pane.

Editing Nodes through Edit Dialog Box

The Edit dialog box for each node gives you the option to provide and edit settings
related to the node.

To display the Edit dialog box of any node:

1. Double-click the node or right-click the node and select Edit.
2. The Edit dialog box opens. Make the edits to the node as applicable, and click OK.

For some nodes, such as Data Source node, the Edit Data Source Node dialog box
automatically opens either when the node is dropped in to the workflow or when an
input node is connected to a node.

Editing Nodes through Properties

ORACLE

The Properties pane of a node is the pane that opens when a node in a workflow is
selected. You can dock this pane.

To edit a node through Properties pane:

1. Click the node that you want to edit. The Properties pane for the node is displayed
in the lower right pane.

2. Click the 5?” icon to edit the node. For all other edits, click the respective
sections in the Properties pane.
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All nodes have one common section named Details in the Properties pane.
This section contains the node name and comment. The other sections in the
Properties pane depend on the type of node.

The corresponding Edit dialog box opens. Make the edits to the node as
applicable, and click OK.

Each link connects a source node to a target node.

A workflow is a directional graph. That is, it consists of nodes that are connected in
order. To create a workflow, you connect or link nodes. When you connect two nodes,
you indicate a relationship between the nodes. For example, to specify the data for a
model build, link a Data Source node to a Model Build node.

You can link nodes, delete links, and cancel links using the following options:

Linking Nodes in Components Pane
You can connect two or more nodes by using the Linking nodes option.

Node Connection Dialog Box
In the Node Connection dialog box, you can link two or more nodes.

Change Node Position
You can change the position of a node in a workflow.

Connect Option in Diagram Menu
Use the Connect option in the diagram menu to link two or more nodes.

Deleting a Link
You can delete an existing link, by selecting the link and pressing the DELETE key.

Cancelling a Link
You can cancel a link while you are linking it, by pressing the ESC key.

Linking Nodes in Components Pane

You can connect two or more nodes by using the Linking nodes option.

To connect two nodes using the Linking Nodes option:

1.
2.

In the Components pane, expand the Linking Nodes section.

Click Link. Move the cursor to the source node and click. From the source node,
drag the link that appears to the target node, and click again.

e Ifthe link is valid, then clicking the target node creates the link.

e Ifthe link is invalid, then the line does not terminate. To end the link process
without completing a link, either press ESC or click in the Components pane.

Node Connection Dialog Box

In the Node Connection dialog box, you can link two or more nodes.

To link two nodes :

1.

ORACLE

In the Components pane, expand the Linking Nodes section.
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Click the Link icon and press ENTER. This opens the Select Source And
Destination For A New Link dialog box.

Select the source node in the Source List and the target node in the Destination
List.

The Source List lists all the nodes in the workflow. The Destination List lists the
allowed target nodes for the selected node.

Click OK.

Change Node Position

You can change the position of a node in a workflow.

You can change the position of workflow nodes in these ways:

Drag: To drag a node, click the node. Without releasing the mouse button, drag the
node to the desired location. Links to the node are automatically repositioned.

Adjust with arrow keys: To adjust the position by small increments, select the
node. Then press and hold Shift + CONTROL keys. Use the arrow keys to move
the node.

Connect Option in Diagram Menu

Use the Connect option in the diagram menu to link two or more nodes.

To use the Connect option:

1.
2.
3.

Deleting a Link

Select the source node in the workflow.

In Data Miner menu bar, click Diagram and select Connect.

Move the cursor from the source node to the target node and click again.
* If the link is valid, then clicking the target node creates the link.

« Ifthe link is invalid, then the line does not terminate. To end the link process
without completing a link, press ESC.

You can delete an existing link, by selecting the link and pressing the DELETE key.

You may want to delete a link between two or more nodes in a workflow, if required.

Cancelling a Link

You can cancel a link while you are linking it, by pressing the ESC key.

To cancel a link while you are linking it, press the ESC key or select another item in the
Components pane.

ORACLE
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Refresh Nodes

Nodes such as Data Source node, Update Table node, and Model node rely on
database resources for their definition. It may be necessary to refresh a node definition
if the database resources change.

To refresh a node:

1. Click the node that you want to refresh.

2. Inthe right pane, go to Properties, and click the applicable section:
« Data: For Data Source node
* Model: For a Model node

e Columns: For an Update Table node

3. Click the Elﬂ icon. Data Miner connects to the database and validates the
attributes or models. The status of the attribute or model is set to either:

* Valid: Indicated by the node without any mark on its top right corner.

 Invalid: Indicated by the @ mark or & mark on the top right corner of the
node.

Other possible validation error scenarios include:

*  Source table not present: Error message states that the source table or attribute is
missing. You have the option to:

— Select another table or replace a missing attribute.
— Leave the node in its prior state by clicking Cancel.

*  Model is invalid: Click the Model refresh button on the Properties model tool bar to
make the node valid. For Model nodes, the node becomes | nval i d if a model is
found to be invalid. The Model node cannot be run until the node is made Val i d.

*  Model is missing: If the Model node is run and the server determines that the
model is missing, then the node is set to Error. You can rerun the model after the
missing model is replaced.

Run Nodes

You perform the tasks specified in the workflow by running one or more nodes.

If a node depends on outputs of one or more parent nodes, then the parent node runs
automatically only if the outputs required by the running node are missing. You can
also run one or more nodes by selecting the nodes and then clicking in the toolbar of
the workflow.
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< Note:

Nodes cannot be run always. If any ancestor node is in the | nval i d state
and its outputs are missing, then the child nodes that depend on it cannot
run.

Each node in a workflow has a state that indicates its status.
You can run a node by clicking the following options in the context menu:

¢ Run

e Force Run

Related Topics
* Node States

*  Run
Use the Run option to execute the tasks specified in the nodes that comprise the
workflow.

* Force Run
Use the Force Run option to rerun one or more nodes that are complete.

Performing Tasks from the Node Context Menu

ORACLE

The context menu options depend on the type of the node. It provides the shortcut to
perform various tasks and view information related to the node.

Right-click a node to display the context list for the node. The context menu includes
the following:

e Connect
Use the Connect option to link nodes in a workflow.

*  Run
Use the Run option to execute the tasks specified in the nodes that comprise the
workflow.

*  Force Run
Use the Force Run option to rerun one or more nodes that are complete.

* Create Schedule
Use the Create Schedule option to define a schedule to run a workflow at a
definite time and date.

« Edit
Use the Edit option to edit the default settings of a node.

* View Data
Use the View Data option to view the data contained in a Data node.

* View Models
Use the View Models option to view the details of the models that are built after
running the workflow.
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Generate Apply Chain
Use the Generate Apply Chain to create a new node that contains the
specification of a node that performs a transformation.

Refresh Input Data Definition
Use the Refresh Input Data Definition option if you want to update the workflow
with new columns, that are either added or removed.

Show Event Log
Use the Show Event Log option to view information about events in the current
connection, errors, warnings, and information messages.

Deploy
Use the Deploy option to deploy a node or workflow by creating SQL scripts that
perform the tasks specified in the workflow.

Show Graph
The Show Graph option opens the Graph Node Editor.

Cut
Use the Cut option to remove the selected object, which could be a node or
connection.

Copy
Use the Copy option to copy one or more nodes and paste them into the same

workflow or a different workflow.

Paste
Use the Paste option to paste the copied object in the workflow.

Extended Paste
Use the Extended Paste option to preserve node and model names while pasting
them.

Select All
Use the Select All option to select all the nodes in a workflow.

Performance Settings
Use the Performance Settings option to edit Parallel settings and In-Memory
settings of the nodes.

Toolbar Actions
Use the Toolbar Action option to select actions in the toolbar from the context
menu.

Show Runtime Errors
Use the Show Runtime Errors to view errors related to node failure during runtime.
This option is displayed only when running of the node fails at runtime.

Show Validation Errors
Use the Show Validation Errors option to view validation errors, if any.

Save SQL
Use the Save SQL option to generate SQL script for the selected node.

Validate Parents
Use the Validate Parents option to validate all parent nodes of the current node.

Compare Test Results
Use the Compare Test Results option to view and compare test results of models
that are built successfully.
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* View Test Results
Use the View Test Results option to view the test results of the selected model.
This option is applicable only for Classification and Regression models.

* Goto Properties
Use the Go to Properties option to open the Properties pane of the selected
node.

* Navigate
Use the Navigate option to view the links available from the selected node.

Use the Connect option to link nodes in a workflow.
To connect nodes:

1. Right-click a node and click Connect. Alternately, go to Diagram and click
Connect.

2. Use the cursor to draw a line from this node to the target node.
3. Click to establish the connection. Note the following:

e You can create only valid connections.

e You can create only one connection between any two nodes.

e You can remove a connection by pressing the ESC key.
Related Topics

* Connect
Use the Connect option to connect two nodes in a workflow.

Use the Run option to execute the tasks specified in the nodes that comprise the
workflow.

The Data Miner server runs workflows asynchronously. The client does not have to be
connected. You can run one or more nodes in the workflow:

e To run one node: Right-click the node and select Run.

e To run multiple nodes simultaneously: Select the nodes by holding down the Cirl
key and click each individual node. Then right-click any selected node and select
Run.

If a node depends on outputs of one or more parent nodes, then the parent node runs
automatically only if the outputs required by the running node are missing.

Use the Force Run option to rerun one or more nodes that are complete.
Force Run deletes any existing models before building them once again.

To select more than one node, click the nodes while holding down the Ctrl key.
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You can Force Run a node at any location in a workflow. Depending on the location
of the node in the workflow, you have the following choices for running the node using
Force Run:

* Sel ected Node
* Selected Node and Chil dren (available if the node has child nodes)
e Child Node Only (available if the node one or more child nodes)

* Sel ected Node and Parent s (available if the node has parent nodes)

Create Schedule

Use the Create Schedule option to define a schedule to run a workflow at a definite
time and date.

In the Create Schedule dialog box, you can create schedules for your workflows. To
create workflow schedule:

1. Start Date: Select a date to set as the start date of the schedule. Click El to
select a date.

2. Repeat: Select any one of the following options:
* None: To schedule the workflow to run only once at the defined time.
» Every Day: To schedule the workflow to run daily at the specified time.
* Every Week: To schedule the workflow to run weekly at the specified time.

e Custom: To customize your workflow schedule, click Custom. This opens the
Repeat dialog box, where you can set how frequently the workflow should run.

3. End Repeat: You can select any one of the following options:
* None: To continue running the workflow every hour.

»  After: Select a number by clicking the arrows. This runs the workflow every
hour, and would stop after the number of hours you have selected here. For
example, if you select 8, then the workflow will run every hour, and after 8
hours, it will stop.

* On Date: Select a particular date by clicking the calendar icon.

4. Select Use Existing Schedule, and select a schedule from the drop-down list if
you want to schedule the workflow as per the selected schedule.

* Click ﬁ{;’ to edit the selected schedule in the Schedule dialog box.

e Click ':? to add a new schedule. You can also edit the selected schedule, and
add it here.

* Click ﬁ to delete the selected schedule.
5. Click OK.

To save the workflow schedule settings, click @ . You can provide a name for the
schedule in the Save a Schedule dialog box.
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Related Topics
* Repeat

 Save a Schedule

Edit
Use the Edit option to edit the default settings of a node.
Nodes have default algorithms and settings. When you edit a node, the default
algorithms and settings are modified. You can edit a node in any one of the following
ways:
e Edit nodes using the Edit dialog box
e Edit nodes through Properties Ul
Related Topics
» Editing Nodes through Edit Dialog Box
The Edit dialog box for each node gives you the option to provide and edit settings
related to the node.
» Editing Nodes through Properties
The Properties pane of a node is the pane that opens when a node in a workflow
is selected. You can dock this pane.
View Data
Use the View Data option to view the data contained in a Data node.
The Data nodes are Create Table or View node, Data Source node, Explore Data
node, Graph node, SQL Query node, and Update Table node.
Related Topics
» Data Source Node Viewer
View Models
Use the View Models option to view the details of the models that are built after
running the workflow.
To view models, you must select a model from the list to open the model viewer. A
model must be built successfully before it can be viewed.
Generate Apply Chain
Use the Generate Apply Chain to create a new node that contains the specification of
a node that performs a transformation.
If you have several transformations performed in sequence, for example, Sanpl e
followed by a Cust om t r ansf or m then you must select Generate Apply Chain for
each transformation in the sequence.You must connect the individual nodes and
connect them to an appropriate data source.
Generate Apply Chain helps you create a sequence of transformations that you can
use to ensure that new data is prepared in the same way as existing data. For
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example, to ensure that Apply data is prepared in the same way as Build data, use this
option.

The Generate Apply Chain option is not valid for all nodes. For example, it does not
copy the specification of a Build node.

Refresh Input Data Definition

Use the Refresh Input Data Definition option if you want to update the workflow with
new columns, that are either added or removed.

The Refresh Input Data Definition option is equivalent to SELECT* capability in the
input source. The option allows you to quickly refresh your workflow definitions to
include or exclude columns, as applicable.

" Note:

The Refresh Input Data Definition option is available as a context menu
option in Data Source nodes and SQL Query nodes.

Show Event Log

Deploy

ORACLE

Use the Show Event Log option to view information about events in the current
connection, errors, warnings, and information messages.

Clicking the Show Event Log option opens the View and Event Log dialog box.

Related Topics

* View an Event Log

Use the Deploy option to deploy a node or workflow by creating SQL scripts that
perform the tasks specified in the workflow.

The scripts generated by Depl oy are saved to a directory.

< Note:

You must run a node before deploying it.

You can generate a script that replicates the behavior of the entire workflow. Such a
script can serve as the basis for application integration or as a light-weight deployment
than the alternative of installing the Data Miner repository and workflows in the target
and production system.

To deploy a workflow or part of a workflow:

1. Right-click a node and select Deploy.

2. Select any one of the deployment options:
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* Selected node and dependent nodes
e Sel ected node, dependent nodes, and child nodes
* Selected node and connected nodes
3. After selecting the deployment option, the Generate SQL Script wizard opens. In
the wizard, enter details for the following:
Related Topics
»  Deploy Workflows using Object Generation Scripts

*  Running Workflow Scripts

The Show Graph option opens the Graph Node Editor.
All graphs are displayed in the Graph Node Editor.

Related Topics
e Graph Node Editor

Use the Cut option to remove the selected object, which could be a node or
connection.

You can also delete objects by selecting them and pressing DELETE on your
keyboard.

Use the Copy option to copy one or more nodes and paste them into the same
workflow or a different workflow.

To copy and paste nodes:

1. Select the nodes to copy. To select several nodes, hold down the Ctrl key when
you click the nodes.

The selected node is highlighted. In this example C assi fi cati on is selected. The
other node is not selected.

% d

Classification
MINIFNG _DATA _BUILD W
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2. Right-click and select Copy from the context menu. Alternately, you can press
Ctrl+C to copy the selected nodes.

# Note:

Copying and pasting nodes do not carry any mining models or results from
the original node.

Paste

Use the Paste option to paste the copied object in the workflow.

To paste an object, right-click the workflow and click Paste. Alternately, you can press
Ctrl+V.

< Note:

Node names and model names are changed to avoid naming collisions. To
preserve names, use the option Extended Paste.

Related Topics
«  Copy

 Extended Paste

Extended Paste

Use the Extended Paste option to preserve node and model names while pasting
them.

The default behavior of Paste is to change node names and model names to avoid
naming collisions.

To go to the Extended Paste option, right-click the workflow and click Extended
Paste. Alternately, you can press Control+Shift+V.

" Note:

If model names are not unique, then the models may be overwritten when
they are rebuilt.

Related Topics
 Copy
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Use the Select All option to select all the nodes in a workflow.

The selected nodes and links are highlighted in a dark blue border.

Performance Settings

Use the Performance Settings option to edit Parallel settings and In-Memory settings
of the nodes.

If you click Performance Settings in the context menu, or if you click Performance
Options in the workflow toolbar, then the Edit Selected Node Settings dialog box
opens. It lists all the nodes that comprise the workflow. To edit the settings in the Edit
Selected Node Settings dialog box:

ORACLE

Click Parallel Settings and select:

— Enabl e: To enable parallel settings in the selected nodes in the workflow.
— Di sabl e: To disable parallel settings in the selected nodes in the workflow.
— All: Toturn on parallel processing for all nodes in the workflow.

— None: To turn off parallel processing for all nodes in the workflow.

Click In-Memory Settings and select:

— Enabl e: To enable In-Memory settings for the selected nodes in the
workflow.

— Di sabl e: To disable In-Memory settings for the selected nodes in the
workflow.

— Al'l: Toturn on In-Memory settings for the selected nodes in the workflow.

— None: To turn off In-Memory settings for all nodes in the workflow

Click ﬁf to set the Degree of Parallel, and In-Memory settings such as
Compression Method, and Priority Levels in the Edit Node Performance Settings
dialog box.

If you specify parallel settings for at least one node, then this indication appears in
the workflow title bar:

Q Q 100% > @ hd D - @ i Running Performance Cptions &n (Selected)

Performance Settings is either On for Selected nodes, On (for All nodes), or Off.
You can click Performance Options to open the Edit Selected Node Settings
dialog box.

i
o
Click 5’:} to edit default the preferences for parallel processing.

— Edit Node Default Settings: You can edit the Parallel Settings and In-
Memory settings for the selected node in the Performance Options dialog box.
You can access the Performance Options dialog box from the Preferences
options in the SQL Developer Tools menu.
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— Change Settings to Default

Related Topics
» About Parallel Processing
- Edit Node Performance Settings

*  Performance Options

Toolbar Actions

Use the Toolbar Action option to select actions in the toolbar from the context menu.
Current actions are Zoom In and Zoom Out.

Related Topics

*  Managing Workflows using Workflow Controls

Show Runtime Errors

Use the Show Runtime Errors to view errors related to node failure during runtime.
This option is displayed only when running of the node fails at runtime.

The Event Log opens with a list of errors. Select the error to see the exact message
and details.

Related Topics

* View an Event Log

Show Validation Errors

Save SQL

ORACLE

Use the Show Validation Errors option to view validation errors, if any.

This option is displayed only when there are validation errors. For example, if
an Association node is not connected to a Data Source node, then select Show
Validation Errors to view the validation error No bui | d data i nput node connect ed.

You can also view validation errors by moving the mouse over the node. The errors
are displayed in a tool tip.

Use the Save SQL option to generate SQL script for the selected node.
To generate SQL script for the selected node:
1. Right-click the node and click Save SQL.
2. Select any one of the options to save the generated SQL script:
e SQ to dipboard
 SQL to File
e SQ Script to dipboard
e SQ Script to File
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When you save to a file, the system provides a default location. You can browse to
change this location. You can also create a folder for scripts.

The saved SQL includes SQL generated by the current node and all of its parent
nodes that are data providers. The SQL lineage ends when it encounters a node
that represents persisted objects, such as tables or models.

The generated script does not generate all behavior of the node. The script does
not create any objects. For example, if you select Save SQLfor a Create Table
node, then it does not generate a script to create the table. Instead, it generates a
script to query the created table.

Related Topics
»  Deploy Workflows using Data Query Scripts

Validate Parents

Use the Validate Parents option to validate all parent nodes of the current node.
To validate parent nodes of a node, right-click the node and select Validate Parents.

You can validate parent nodes when the node is in Ready, Conpl ete and Error state.
All parent nodes must be in completed state.

Compare Test Results

Use the Compare Test Results option to view and compare test results of models that
are built successfully.

For Classification and Regression models, this option displays the test results for all
successfully built models to allow you to pick the model that best solves the problem.

View Test Results

Use the View Test Results option to view the test results of the selected model. This
option is applicable only for Classification and Regression models.

The test results are displayed in the test viewer of the respective models:

Related Topics
» Classification Model Test Viewer

e Regression Model Test Viewer

Go to Properties

Navigate

ORACLE

Use the Go to Properties option to open the Properties pane of the selected node.

Related Topics

* Managing Workflows and Nodes in the Properties Pane
In the Properties pane, you can view and change information about the entire
workflow or a node in a workflow.

Use the Navigate option to view the links available from the selected node.
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< Note:

The Navigate option is enabled only if there are links to other nodes.

Navigate displays the collection of links available from this node. Selecting one of
the links selects the link and the selected link is highlighted in the workflow. The link
itself has context menu options as well so you can right click and continue with the
Navigate option. You can also use the arrow keys to progress to the next node.

About Parallel Processing

ORACLE

In Parallel Query or Parallel Processing, multiple processes work simultaneously to
run a single SQL statement.

Oracle Data Miner uses the specifications in a workflow to create SQL queries. These
gueries are passed and run in the Oracle Database.

By dividing the work among multiple processes, the Oracle Database can run the
statement more quickly. For example, suppose four processes handle four different
guarters in a year instead of one process handling all four quarters by itself.

The benefits of Parallel Processing:

e Reduces response time for data-intensive operations on large databases such as
data warehouses.

e Enhances performance of symmetric multiprocessing (SMP) as statement
processing are split up among multiple systems. Certain types of OLTP and hybrid
systems also benefit from parallel processing.

In Oracle RAC systems, the service placement of a specific service controls parallel
processing. Specifically, parallel processes run on the nodes on which the service is
configured. By default, Oracle Database runs parallel processes only on an instance
that offers the service used to connect to the database. This does not affect other
parallel operations such as parallel recovery or the processing of GV$ queries.

Parallel processing must be configured by a Database Administrator (DBA). For more
information on parallel processing in Oracle Database, see:

*  Oracle Database Data Warehousing Guide or Oracle Database VLDB and
Partitioning Guide for more information about parallel processing

*  Oracle Real Application Clusters Administration and Deployment Guide for
considerations about parallel processing in Oracle RAC environments

e Parallel Processing Use Cases
This section lists some common use cases where you can use parallel processing.

e Oracle Data Mining Support for Parallel Processing
Model scoring is done in parallel for all algorithms and data in Oracle Database
12.1 and later.

Related Topics
e Oracle Database VLDB and Partitioning Guide
e Oracle Real Application Clusters Administration and Deployment Guide

e Oracle Database Data Warehousing Guide
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Parallel Processing Use Cases

This section lists some common use cases where you can use parallel processing.

e Premise of the Parallel Processing Use Case
The use cases for parallel processing lists the conditions under which models are
built in parallel.

e Making Transformation Run Faster, using Parallel Processing and Other Methods
You can make transformations run faster by using Parallel Processing and other
techniques.

e Running Graph Node in Parallel
You can run Graph nodes in parallel. Even if no other nodes are parallel,
performance may improve.

* Running a Node in Parallel to Test Performance
You can run parallel processing on a node just once to see if parallel processing
results in improved performance.

Premise of the Parallel Processing Use Case

The use cases for parallel processing lists the conditions under which models are built
in parallel.

Premise of the use case:

» If the input source for a model is a table defined with parallel and no intervening
workflow nodes generate a table that changes this state, then models are built in
parallel without any changes to the workflow settings.

« If the input source is not already defined in parallel, you can still build the model in
parallel:

— For Classification and Regression models: Turn on Parallel Processing for the
workflow. The setting for Classification and Regression will be to Split input
into Tables with the Parallel option.

— For all models: Turn on Parallel Processing for the workflow. Insert a Create
Table node before the Build node. Use the created table as input to the
models.

Making Transformation Run Faster, using Parallel Processing and Other

Methods

ORACLE

You can make transformations run faster by using Parallel Processing and other
techniques.

The techniques are:

e Turning on Parallel Processing for the workfl ow All nodes that
have a form of sample input could have some benefit. If the sample size is small,
then the Oracle Database may not generate parallel queries. But a complex query
could still trigger parallel processing.

e Adding a Create Tabl e node: You can add a Create Table node after
expensive transformations to reduce repetitive querying costs.
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e Adding an index to Create Tabl e node: Youcan add an index to a
Create Table node to improve downstream join performance.

Running Graph Node in Parallel

You can run Graph nodes in parallel. Even if no other nodes are parallel, performance
may improve.

To run a Graph node in parallel:
1. Set parallel processing for the entire workflow.

2. Turn off parallel processing for all nodes except for the Graph nodes.

3. Run the Graph nodes. Graph node sample data is now generated in parallel. If
the Graph node sample is small or the query is simple, then the query may not be
made parallel.

Related Topics

e Setting Parallel Processing for a Node or Workflow

Running a Node in Parallel to Test Performance

You can run parallel processing on a node just once to see if parallel processing
results in improved performance.

To run parallel processing:

1. Set parallel processing for the entire workflow.

2. Run the workflow. Note the performance.

3. Now, turn off parallel processing for the workflow.
Related Topics

e Setting Parallel Processing for a Node or Workflow

Oracle Data Mining Support for Parallel Processing

Model scoring is done in parallel for all algorithms and data in Oracle Database 12.1
and later.

All algorithms do not support parallel build. For Oracle Database 12.1 and later, the
following algorithms support parallel build:

* Decision Trees

* Naive Bayes

e Minimum Description Length
*  Expectation Maximization

All other algorithms support serial build only.
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Setting Parallel Processing for a Node or Workflow

By default, parallel processing is set to OFF for any node type.

Even if parallel processing is set to ON with a preference, the user can override the
section for a specific workflow or node.

To set parallel processing for a node or workflow:

1. Right-click the node and select Performance Settings from the context menu.
The Edit Selected Node Settings dialog box opens.

2. Click OK.

e Performance Settings
Use the Performance Settings option to edit Parallel settings and In-Memory
settings of the nodes.

- Edit Node Performance Settings
The Edit Node Performance Settings window opens when you click edit icon in
the Edit Selected Node Settings. You can set Parallel Processing settings and
In-Memory settings for one or all nodes in the workflow.

- Edit Node Parallel Settings
In the Edit Node Parallel Settings dialog box, you can provide parallel query
settings for the selected node.

Performance Settings

ORACLE

Use the Performance Settings option to edit Parallel settings and In-Memory settings
of the nodes.

If you click Performance Settings in the context menu, or if you click Performance
Options in the workflow toolbar, then the Edit Selected Node Settings dialog box
opens. It lists all the nodes that comprise the workflow. To edit the settings in the Edit
Selected Node Settings dialog box:

* Click Parallel Settings and select:
— Enabl e: To enable parallel settings in the selected nodes in the workflow.
— Di sabl e: To disable parallel settings in the selected nodes in the workflow.
— All: Toturn on parallel processing for all nodes in the workflow.
— None: To turn off parallel processing for all nodes in the workflow.

e Click In-Memory Settings and select:

— Enabl e: To enable In-Memory settings for the selected nodes in the
workflow.

— Di sabl e: To disable In-Memory settings for the selected nodes in the
workflow.

— Al : Toturn on In-Memory settings for the selected nodes in the workflow.

— None: To turn off In-Memory settings for all nodes in the workflow
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Click 5?’, to set the Degree of Parallel, and In-Memory settings such as
Compression Method, and Priority Levels in the Edit Node Performance Settings
dialog box.

If you specify parallel settings for at least one node, then this indication appears in
the workflow title bar:

Q Q 100% > @ - 9 ' @ - Running Performance Options On (Selected)

Performance Settings is either On for Selected nodes, On (for All nodes), or Off.
You can click Performance Options to open the Edit Selected Node Settings
dialog box.

i
7]
Click Ii‘:"} to edit default the preferences for parallel processing.

— Edit Node Default Settings: You can edit the Parallel Settings and In-
Memory settings for the selected node in the Performance Options dialog box.
You can access the Performance Options dialog box from the Preferences
options in the SQL Developer Tools menu.

— Change Settings to Default

Related Topics

About Parallel Processing
Edit Node Performance Settings

Performance Options

Edit Node Performance Settings

The Edit Node Performance Settings window opens when you click edit icon in the
Edit Selected Node Settings. You can set Parallel Processing settings and In-Memory
settings for one or all nodes in the workflow.

ORACLE

To set Parallel Query settings and In Memory settings:

Select Parallel Query On to set parallel processing for the node. If you specify
parallel processing for a node type, then the query generated by the node may not
run in parallel.

— System Det erni ned: This is the default degree of parallelism.

— Degree Val ue: To specify a value for degree of parallelism, select this
option and choose a value by clicking the arrows. The default value is 1. The
specified value is displayed in the Degree of Parallel column for the node
type in the Performance Option and Edit Selected Node Settings dialog boxes.

Select In-Memory Columnar option to set the compression method and priority
level for the selected node. The selected settings are displayed in the In-Memory
Settings option in the Performance Option dialog box.
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< Note:

The In Memory option is available in Oracle Database 12.1.0.2 and later.

— Compression Method: Allows you to set a compression method for the data.

*

*

*

*

*

*

None: In this method, the data is not compressed.
Low: This method results in the best query performance.

Medi um This method optimizes the data for DML operations and
compresses the IM column

Hi gh: This method results in excellent query performance.
Hi gher: This method results in good query performance.

Hi ghest: This method results in a fair query performance.

— Priority Level: The priority level that you set here determines when the data
of the database object is populated in the IM column store.

*

None: This is the default setting when priority is not included in the
INMEMORY clause.

Low: Displays the data before database objects with the priority level
NONE and after priority levels: MEDIUM, HIGH or HIGHEST.

Medi um Displays the data before database objects with the priority
levels: NONE or LOW, and after priority levels: HIGH or HIGHEST.

Hi gh: Displays the data before database objects with the priority levels:
NONE, LOW, or MEDIUM and after priority level: HIGHEST.

Hi ghest : Displays the data before database objects with the priority
levels: NONE, LOW, MEDIUM, or HIGH.

Related Topics

»  About Parallel Processing

*  Performance Settings

e Performance Options

Edit Node Parallel Settings

In the Edit Node Parallel Settings dialog box, you can provide parallel query settings
for the selected node.

To set parallel query settings for the selected node.

1. Click Parallel Query On.

2. For Degrees of Parallel, select:

« System Det erm ned: This is the default degree of parallelism.

 Degree Val ue: To specify a value for degree of parallelism, select this
option and choose a value by clicking the arrows. The default value is 1.
The specified value is displayed in the Degree of Parallel column for the
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node type in the Performance Options and Edit Selected Node Settings dialog
boxes.

3. Click OK.
Related Topics
e Performance Options

*  Performance Settings

About Oracle Database In-Memory

The In-Memory Column store (IM column store) is an optional, static System Global
Area (SGA) pool that stores copies of tables and partitions in a special columnar
format in Oracle Database 12c¢ Release 1 (12.1.0.2) and later.

The IM column store does not replace the buffer cache. It acts as a supplement so that
both memory areas can store the same data in different formats.

* Benefits of Oracle Database In-Memory Column Store
The IM column store enables the database to perform scans, joins, and
aggregates much faster than when it uses the on-disk format exclusively.

* Use Cases of Oracle Database In-Memory
You can use Oracle Database In-Memory feature in areas where you have to
handle vast amount of data and where you have the need for real time information
based on complex analysis of this data.

Benefits of Oracle Database In-Memory Column Store

ORACLE

The IM column store enables the database to perform scans, joins, and aggregates
much faster than when it uses the on-disk format exclusively.

The IM column store is particularly useful for:

e Scanning many rows and applying filters that use operators such as =, <, >, and
IN

* Querying a subset of columns in a table. For example, selecting 5 of 100 columns

* Accelerating joins by converting predicates on small dimension tables into filters
on a large fact table.

Business applications, ad-hoc analytic queries, and data warehouse workloads benefit
most. Pure OLTP databases that perform short transactions using index lookups
benefit less.

The IM column store also provides the following advantages:

» All existing database features are supported, including High Availability.

* No application changes are required. The optimizer automatically takes advantage
of the columnar format.

»  Configuration is simple.

The | NMEMORY_SI ZE initialization parameter specifies the amount of memory
reserved for use by the IM column store. DDL statements specify the tablespaces,
tables, partitions, or columns to be read in to the IM column store.

e Compression is optimized for query performance.
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These compression techniques increase the effective memory bandwidth by
enabling sessions to read more data into memory.

* Fewer indexes, materialized views, and OLAP cubes are required.

The reduction in the number of pre-built objects in reduced storage space and
significantly less processing overhead.

Use Cases of Oracle Database In-Memory

ORACLE

You can use Oracle Database In-Memory feature in areas where you have to handle
vast amount of data and where you have the need for real time information based on
complex analysis of this data.

Some of the most common scenarios where Oracle Database In-Memory can be used
are:

e Stock trading analysis: To analyze and execute trading data and generate
information for brokers.

e Telecom routing: To route telecom connections based on real time data about
connection status, load, errors, and response time of the nodes within the network.
In this scenario, the goal is to provide an optimal telecom route within a second or
less, after dialing a number.

e Fraud detection: To detect deviant patterns or anomalous transactions, by running
the detection rules in In-Memory database tables. The complex fraud detection
analysis can be done quickly and relevant notifications can be sent immediately
after detecting a deviance.
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Data Nodes

Data nodes specify data for a mining operation, to transform data, or to save data
to a table. The input for Oracle Data Mining operations is a table or view in Oracle
Database or an Oracle Data Miner node that is part of a data flow.

The Data nodes are available in the Data section in the Components pane. The
following Data nodes enable you to specify data in a workflow and to create and
modify tables:

* Create Table or View Node
The Create Table or View node is a type of node that enables you to save the
results in a table in the schema to which you are connected.

» Data Source Node
A Data Source node defines source data for the workflow. For example, a Data
Source node specifies the build data for a model.

*  Explore Data Node
The Explore Data node provides the profile of any input data source. Explore Data
Statistics can either be based on all data or on a sample of the data.

e Graph Node
A Graph node creates a two-dimensional graph of numeric data.

*  SQL Query Node
SQL Query node writes SQL queries to perform special data preparation. Use the
SQL Query node to provide input for a model build.

* Update Table Node
An Update Table node updates an existing table with selected columns from the
data input to the node. Input columns are mapped to the existing table columns.

* Target Values Selection
The Target Values Selection dialog box displays the number of target values
selected. The default setting is Aut omati c.

Create Table or View Node

ORACLE

The Create Table or View node is a type of node that enables you to save the results
in a table in the schema to which you are connected.

For example, use a Create Table or View node to save the results of an Apply node
to a table. The Create Table node automatically uses compression when possible. The
Create Table node can run in parallel.

The benefits of Create Table or View node are:

« Data Persistence: A Create Table or View node saves the data that flow into the
node as a view or table in the database. If you create a table, then the actual data
persists. If you create a view, then the SQL definition (full lineage) persists. Output
from this node is the data provided by the view or table.
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Performance Improvement: If you perform one or more complex transformations,
such as Joins and Aggregations, and save the result of the transformations

as a table, then the subsequent operations are faster. For example, you can
perform an Aggregation and a Join, create a table that contains the results of the
transformation, and then use the table as input for building the model. Therefore,
you will create a table from the Join node. The Classification models are built
against this table.

Working with the Create Table or View Node
Lists the tasks you can perform using a Create Table or View node.

Related Topics

About Parallel Processing

Create Table Node and Compression

Working with the Create Table or View Node

Lists the tasks you can perform using a Create Table or View node.

Creating a Create Table or View Node
You create a Create Table or View node to save a data flow to a table or view.

Create Table Node and Compression
Oracle Data Miner creates tables in the Create Table node, and creates split data
sets for testing in the Classification and Regression model build.

Edit Create Table or View Node
You can modify the operation of the Create Table or View node in the Edit Create
Table or View dialog box.

Select Columns
By default, all columns are selected. You must select at least one attribute for the
Create Table or View definition to be complete.

View Create Table or View Data
You can view the data of a node in the Data Source Node viewer.

Create Table or View Context Menu
The context menu options depend on the type of the node. It provides the shortcut
to perform various tasks and view information related to the node.

Create the Table or View Node Properties
In the Properties pane, you can examine and change the characteristics or
properties of a node.

Creating a Create Table or View Node

ORACLE

You create a Create Table or View node to save a data flow to a table or view.

You can connect a Create Table or View node to any node that create a data flow,
such as an Apply node. To create a Create Table or View node:

1.

In the Components pane, go to Workflow Editor. If the Components pane is not
visible, then in the SQL Developer menu bar, go to View and click Components.
Alternately, press Ctrl+Shift+P to dock the Components pane.

In the Data section, click the Create Table or View icon.
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3. Drag and drop the node from the Components pane to the Workflow pane.

The node is added to the workflow. The GUI shows that the node has no data
associated with it. Therefore, it cannot be run.

4. Right-click the node from which to create the table, and click Connect in the
context menu.

5. Draw a line from the selected node to the Create Table or View node and click
again.

6. You can accept the default settings of the Create Table or View node or edit the
default settings. Click Edit in the context menu.

7. To create the table, right-click the Create Table or View node and select Run from
the context menu.

The table is automatically compressed, if possible.

8. After running the node, right-click the node and select View Data to view the
results.

Related Topics
e Edit Create Table or View Node

* Create Table Node and Compression

Create Table Node and Compression

Oracle Data Miner creates tables in the Create Table node, and creates split data sets
for testing in the Classification and Regression model build.

When Oracle Data Miner creates a table, and if Oracle Data Miner determines that the
data does not have nested columns DM NESTED *, then it uses compression to create
the table.

Table compression does the following:

e Saves disk space
* Reduces memory use in the buffer cache
*  Speeds up the running of queries during reads

For the Create Table node, Oracle Data Miner also verifies that a primary key is not
defined and no indexes are defined.

Edit Create Table or View Node

ORACLE

You can modify the operation of the Create Table or View node in the Edit Create
Table or View dialog box.

To edit a Create Table or View node:

1. Double-click the node or right-click and select Edit. The Edit Create Table or View
dialog box opens.

2. Inthe Edit Create Table or View node dialog box, you can make the following
changes:

e Name: Displays the default table name. You can change the default name of
the table or view to any unique and valid name.
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»  Type: By default, the object type is Tabl e. You can change the default to Vi ew
by selecting the appropriate option.

e Storage Settings: Click to set the data compression method and logging
settings when creating a table.

e Auto Input Column Selection: Deselect the check box to manually select
and edit input columns. You can perform the following tasks:

— Delete columns: Select the column and click E .

— Edit columns: Select the column and click ‘75'-?” The Select Column dialog
box opens.

# Note:

If JSON data is present, then select the column and click f to
specify Data Guide settings in the Edit Data Guide dialog box.

— Edit the data type entry in the Target Type column for JSON data only.
Click the data type in the Target column to select an option from the
in-place drop-down list.

— Specify Key, Index andAl i as for each column.

# Note:

If you create a table that join another object, then adding an
index will speed up the join.

e JSON Settings: Click JSON Settings to specify node settings that determines
how Data Guides are generated. This option is applicable only for JSON data.

3. Click OK.

» Edit Storage Settings
In the Edit Storage Settings dialog box, you can set the logging settings and data
compression method.

Related Topics
e JSON Settings
* Edit Data Guide

e Select Columns

Edit Storage Settings

In the Edit Storage Settings dialog box, you can set the logging settings and data
compression method.

To edit logging settings and data comprehension method:
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Select Logging On to override any other settings specified as part of Parallel
Processing settings.

In the Compression Level section, set the data compression method by selecting
any one of the following options:

— None: In this method, the data is not compressed.
— Low: This method results in the best query performance.

— Medi um This method optimizes the data for DML operations and compresses
the IM column

— Hi gh: This method results in excellent query performance.
— Hi gher: This method results in good query performance.

— Highest: This method results in a fair query performance.

By default, all columns are selected. You must select at least one attribute for the
Create Table or View definition to be complete.

You can perform the following tasks:

Remove columns: Select the attribute in the Selected Attribute section and move
it to the Available Attribute section. Click OK.

Add columns: Select the attribute in theAvailable Attribute section and move it to
the Selected Attribute section. Click OK.

View Create Table or View Data

You can view the data of a node in the Data Source Node viewer.

After the node runs successfully, right-click the node and select View Data. The data is
displayed in the Data Source Node viewer.

Related Topics

Data Source Node Viewer

Create Table or View Context Menu

ORACLE

The context menu options depend on the type of the node. It provides the shortcut to
perform various tasks and view information related to the node.

You can perform the following tasks:

Connect
Use the Connect option to link nodes in a workflow.

Run
Use the Run option to execute the tasks specified in the nodes that comprise the
workflow.

Force Run
Use the Force Run option to rerun one or more nodes that are complete.

5-5



ORACLE

Chapter 5
Create Table or View Node

Create Schedule
Use the Create Schedule option to define a schedule to run a workflow at a
definite time and date.

Edit
Use the Edit option to edit the default settings of a node.

View Data
Use the View Data option to view the data contained in a Data node.

View Models
Use the View Models option to view the details of the models that are built after
running the workflow.

Generate Apply Chain
Use the Generate Apply Chain to create a new node that contains the
specification of a node that performs a transformation.

Refresh Input Data Definition
Use the Refresh Input Data Definition option if you want to update the workflow
with new columns, that are either added or removed.

Show Event Log
Use the Show Event Log option to view information about events in the current
connection, errors, warnings, and information messages.

Deploy
Use the Deploy option to deploy a node or workflow by creating SQL scripts that
perform the tasks specified in the workflow.

Show Graph
The Show Graph option opens the Graph Node Editor.

Cut
Use the Cut option to remove the selected object, which could be a node or
connection.

Copy
Use the Copy option to copy one or more nodes and paste them into the same

workflow or a different workflow.

Paste
Use the Paste option to paste the copied object in the workflow.

Extended Paste
Use the Extended Paste option to preserve node and model names while pasting
them.

Select All
Use the Select All option to select all the nodes in a workflow.

Performance Settings
Use the Performance Settings option to edit Parallel settings and In-Memaory
settings of the nodes.

Toolbar Actions
Use the Toolbar Action option to select actions in the toolbar from the context
menu.

Show Runtime Errors
Use the Show Runtime Errors to view errors related to node failure during runtime.
This option is displayed only when running of the node fails at runtime.
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*  Show Validation Errors
Use the Show Validation Errors option to view validation errors, if any.

e Save SQL
Use the Save SQL option to generate SQL script for the selected node.

* Validate Parents
Use the Validate Parents option to validate all parent nodes of the current node.

* Compare Test Results
Use the Compare Test Results option to view and compare test results of models
that are built successfully.

*  View Test Results
Use the View Test Results option to view the test results of the selected model.
This option is applicable only for Classification and Regression models.

* Goto Properties
Use the Go to Properties option to open the Properties pane of the selected
node.

* Navigate
Use the Navigate option to view the links available from the selected node.

Related Topics

» Data Source Node Viewer

Use the Connect option to link nodes in a workflow.
To connect nodes:

1. Right-click a node and click Connect. Alternately, go to Diagram and click
Connect.

2. Use the cursor to draw a line from this node to the target node.
3. Click to establish the connection. Note the following:

e You can create only valid connections.

e You can create only one connection between any two nodes.

e You can remove a connection by pressing the ESC key.
Related Topics

*  Connect
Use the Connect option to connect two nodes in a workflow.

Use the Run option to execute the tasks specified in the nodes that comprise the
workflow.

The Data Miner server runs workflows asynchronously. The client does not have to be
connected. You can run one or more nodes in the workflow:

e To run one node: Right-click the node and select Run.
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e To run multiple nodes simultaneously: Select the nodes by holding down the Cirl
key and click each individual node. Then right-click any selected node and select
Run.

If a node depends on outputs of one or more parent nodes, then the parent node runs
automatically only if the outputs required by the running node are missing.

Use the Force Run option to rerun one or more nodes that are complete.
Force Run deletes any existing models before building them once again.
To select more than one node, click the nodes while holding down the Ctrl key.

You can Force Run a node at any location in a workflow. Depending on the location
of the node in the workflow, you have the following choices for running the node using
Force Run:

e Sel ected Node
e Sel ected Node and Chil dren (available if the node has child nodes)
e Child Node Only (available if the node one or more child nodes)

e Sel ected Node and Par ent s (available if the node has parent nodes)

Create Schedule

ORACLE

Use the Create Schedule option to define a schedule to run a workflow at a definite
time and date.

In the Create Schedule dialog box, you can create schedules for your workflows. To
create workflow schedule:

1. Start Date: Select a date to set as the start date of the schedule. Click El to
select a date.

2. Repeat: Select any one of the following options:
* None: To schedule the workflow to run only once at the defined time.
* Every Day: To schedule the workflow to run daily at the specified time.
» Every Week: To schedule the workflow to run weekly at the specified time.

e Custom: To customize your workflow schedule, click Custom. This opens the
Repeat dialog box, where you can set how frequently the workflow should run.

3. End Repeat: You can select any one of the following options:
* None: To continue running the workflow every hour.

»  After: Select a number by clicking the arrows. This runs the workflow every
hour, and would stop after the number of hours you have selected here. For
example, if you select 8, then the workflow will run every hour, and after 8
hours, it will stop.

» On Date: Select a particular date by clicking the calendar icon.

4. Select Use Existing Schedule, and select a schedule from the drop-down list if
you want to schedule the workflow as per the selected schedule.
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e Click 5?’, to edit the selected schedule in the Schedule dialog box.

* Click '# to add a new schedule. You can also edit the selected schedule, and
add it here.

* Click E to delete the selected schedule.
5. Click OK.

e

To save the workflow schedule settings, click
schedule in the Save a Schedule dialog box.

. You can provide a name for the

Related Topics
* Repeat

e Save a Schedule

Use the Edit option to edit the default settings of a node.

Nodes have default algorithms and settings. When you edit a node, the default
algorithms and settings are modified. You can edit a node in any one of the following
ways:

» Edit nodes using the Edit dialog box
» Edit nodes through Properties Ul

Related Topics

*  Editing Nodes through Edit Dialog Box
The Edit dialog box for each node gives you the option to provide and edit settings
related to the node.

»  Editing Nodes through Properties
The Properties pane of a node is the pane that opens when a node in a workflow
is selected. You can dock this pane.

Use the View Data option to view the data contained in a Data node.

The Data nodes are Create Table or View node, Data Source node, Explore Data
node, Graph node, SQL Query node, and Update Table node.

Related Topics

« Data Source Node Viewer

Use the View Models option to view the details of the models that are built after
running the workflow.

To view models, you must select a model from the list to open the model viewer. A
model must be built successfully before it can be viewed.
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Generate Apply Chain

Use the Generate Apply Chain to create a new node that contains the specification of
a node that performs a transformation.

If you have several transformations performed in sequence, for example, Sanpl e
followed by a Cust om t r ansf or m then you must select Generate Apply Chain for
each transformation in the sequence.You must connect the individual nodes and
connect them to an appropriate data source.

Generate Apply Chain helps you create a sequence of transformations that you can
use to ensure that new data is prepared in the same way as existing data. For
example, to ensure that Apply data is prepared in the same way as Build data, use this
option.

The Generate Apply Chain option is not valid for all nodes. For example, it does not
copy the specification of a Build node.

Refresh Input Data Definition

Use the Refresh Input Data Definition option if you want to update the workflow with
new columns, that are either added or removed.

The Refresh Input Data Definition option is equivalent to SELECT* capability in the
input source. The option allows you to quickly refresh your workflow definitions to
include or exclude columns, as applicable.

# Note:

The Refresh Input Data Definition option is available as a context menu
option in Data Source nodes and SQL Query nodes.

Show Event Log

Deploy

ORACLE

Use the Show Event Log option to view information about events in the current
connection, errors, warnings, and information messages.

Clicking the Show Event Log option opens the View and Event Log dialog box.

Related Topics

* View an Event Log

Use the Deploy option to deploy a node or workflow by creating SQL scripts that
perform the tasks specified in the workflow.

The scripts generated by Depl oy are saved to a directory.
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< Note:

You must run a node before deploying it.

You can generate a script that replicates the behavior of the entire workflow. Such a
script can serve as the basis for application integration or as a light-weight deployment
than the alternative of installing the Data Miner repository and workflows in the target
and production system.

To deploy a workflow or part of a workflow:
1. Right-click a node and select Deploy.
2. Select any one of the deployment options:
e Sel ected node and dependent nodes
* Selected node, dependent nodes, and child nodes
* Selected node and connected nodes
3. After selecting the deployment option, the Generate SQL Script wizard opens. In
the wizard, enter details for the following:
Related Topics
»  Deploy Workflows using Object Generation Scripts

*  Running Workflow Scripts

Show Graph

The Show Graph option opens the Graph Node Editor.
All graphs are displayed in the Graph Node Editor.

Related Topics
e Graph Node Editor

Cut
Use the Cut option to remove the selected object, which could be a node or
connection.
You can also delete objects by selecting them and pressing DELETE on your
keyboard.

Copy

Use the Copy option to copy one or more nodes and paste them into the same
workflow or a different workflow.

To copy and paste nodes:

1. Select the nodes to copy. To select several nodes, hold down the Ctrl key when
you click the nodes.
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The selected node is highlighted. In this example O assi fi cati on is selected. The
other node is not selected.

% =

Classification
MIMING _DATA_BUILD W

2. Right-click and select Copy from the context menu. Alternately, you can press
Ctrl+C to copy the selected nodes.

" Note:

Copying and pasting nodes do not carry any mining models or results from
the original node.

Paste
Use the Paste option to paste the copied object in the workflow.

To paste an object, right-click the workflow and click Paste. Alternately, you can press
Ctrl+V.

" Note:

Node names and model nhames are changed to avoid naming collisions. To
preserve names, use the option Extended Paste.

Related Topics
Copy

 Extended Paste

Extended Paste

Use the Extended Paste option to preserve node and model names while pasting
them.

The default behavior of Paste is to change node names and model names to avoid
naming collisions.

To go to the Extended Paste option, right-click the workflow and click Extended
Paste. Alternately, you can press Control+Shift+V.
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< Note:

If model names are not unique, then the models may be overwritten when
they are rebuilt.

Related Topics
« Copy

Use the Select All option to select all the nodes in a workflow.

The selected nodes and links are highlighted in a dark blue border.

Performance Settings

ORACLE

Use the Performance Settings option to edit Parallel settings and In-Memory settings
of the nodes.

If you click Performance Settings in the context menu, or if you click Performance
Options in the workflow toolbar, then the Edit Selected Node Settings dialog box
opens. It lists all the nodes that comprise the workflow. To edit the settings in the Edit
Selected Node Settings dialog box:

* Click Parallel Settings and select:
— Enabl e: To enable parallel settings in the selected nodes in the workflow.
— Di sabl e: To disable parallel settings in the selected nodes in the workflow.
— Al : To turn on parallel processing for all nodes in the workflow.
— None: To turn off parallel processing for all nodes in the workflow.

*  Click In-Memory Settings and select:

— Enabl e: To enable In-Memory settings for the selected nodes in the
workflow.

— Di sabl e: To disable In-Memory settings for the selected nodes in the
workflow.

— All: Toturn on In-Memory settings for the selected nodes in the workflow.

— None: To turn off In-Memory settings for all nodes in the workflow

e Click iﬁ? to set the Degree of Parallel, and In-Memory settings such as
Compression Method, and Priority Levels in the Edit Node Performance Settings
dialog box.

If you specify parallel settings for at least one node, then this indication appears in
the workflow title bar:

@, 8 1o0% - @~ -l B~ Running Perfarmance Options On (Selected)
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Performance Settings is either On for Selected nodes, On (for All nodes), or Off.
You can click Performance Options to open the Edit Selected Node Settings
dialog box.

i
7]
e Click Ii‘:"} to edit default the preferences for parallel processing.

— Edit Node Default Settings: You can edit the Parallel Settings and In-
Memory settings for the selected node in the Performance Options dialog box.
You can access the Performance Options dialog box from the Preferences
options in the SQL Developer Tools menu.

— Change Settings to Default
Related Topics
e About Parallel Processing
* Edit Node Performance Settings

*  Performance Options

Use the Toolbar Action option to select actions in the toolbar from the context menu.
Current actions are Zoom In and Zoom Out.

Related Topics

* Managing Workflows using Workflow Controls

Show Runtime Errors

Use the Show Runtime Errors to view errors related to node failure during runtime.
This option is displayed only when running of the node fails at runtime.

The Event Log opens with a list of errors. Select the error to see the exact message
and details.

Related Topics

* View an Event Log

Show Validation Errors

Save SQL

ORACLE

Use the Show Validation Errors option to view validation errors, if any.

This option is displayed only when there are validation errors. For example, if
an Association node is not connected to a Data Source node, then select Show
Validation Errors to view the validation error No bui | d data i nput node connect ed.

You can also view validation errors by moving the mouse over the node. The errors
are displayed in a tool tip.

Use the Save SQL option to generate SQL script for the selected node.
To generate SQL script for the selected node:

1. Right-click the node and click Save SQL.
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2. Select any one of the options to save the generated SQL script:
e SQ to dipboard
e SQ to File
e SQ Script to dipboard
e SQ Script to File

When you save to a file, the system provides a default location. You can browse to
change this location. You can also create a folder for scripts.

The saved SQL includes SQL generated by the current node and all of its parent
nodes that are data providers. The SQL lineage ends when it encounters a node
that represents persisted objects, such as tables or models.

The generated script does not generate all behavior of the node. The script does
not create any objects. For example, if you select Save SQLfor a Create Table
node, then it does not generate a script to create the table. Instead, it generates a
script to query the created table.

Related Topics
e Deploy Workflows using Data Query Scripts

Validate Parents
Use the Validate Parents option to validate all parent nodes of the current node.
To validate parent nodes of a node, right-click the node and select Validate Parents.

You can validate parent nodes when the node is in Ready, Conpl ete and Error state.
All parent nodes must be in completed state.

Compare Test Results

Use the Compare Test Results option to view and compare test results of models that
are built successfully.

For Classification and Regression models, this option displays the test results for all
successfully built models to allow you to pick the model that best solves the problem.

View Test Results

Use the View Test Results option to view the test results of the selected model. This
option is applicable only for Classification and Regression models.

The test results are displayed in the test viewer of the respective models:

Related Topics
e Classification Model Test Viewer

* Regression Model Test Viewer

Go to Properties

Use the Go to Properties option to open the Properties pane of the selected node.
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Related Topics

* Managing Workflows and Nodes in the Properties Pane
In the Properties pane, you can view and change information about the entire
workflow or a node in a workflow.

Use the Navigate option to view the links available from the selected node.

# Note:

The Navigate option is enabled only if there are links to other nodes.

Navigate displays the collection of links available from this node. Selecting one of
the links selects the link and the selected link is highlighted in the workflow. The link
itself has context menu options as well so you can right click and continue with the
Navigate option. You can also use the arrow keys to progress to the next node.

Create the Table or View Node Properties

Table

ORACLE

In the Properties pane, you can examine and change the characteristics or properties
of a node.

To manage the Create Table or View node from Properties pane:

1. Right-click the node and click Go to Properties.

2. The Properties pane opens in the lower right panel in the SQL Developer window.
The name of the table or view identifies the Create Table or View property. The
Properties pane consists of the following:

 Table

e Columns

e Cache
e Details
 Table

Table displays the name of the Table or View.

e Columns
Columns displays the columns of the table.

* Automatic Behavior
If you select the Auto Input Column Selection option, then columns in the node
are added or removed automatically, subject to certain scenarios.

Related Topics

e Performing Tasks from Workflow Context Menu
The context menu options depend on the type of the node. It provides the shortcut
to perform various tasks and view information related to the node.

Table displays the name of the Table or View.
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You can perform the following tasks:

» Change the name of the Table or View: If you change the default name of the
table, then the name of the node changes to match the name of the table. For
example, if you change the default name of the table to PREDI CTI ONS, then the
name of the Create Table or View node also changes to PREDI CTI ONS.

e Change the object type from table to view: The default type is Tabl e. To create a
view, click View.

Columns
Columns displays the columns of the table.

The default setting enables automatic behavior. If you deselect Auto Input Column
Selection, then you can manually select and edit the columns in the table. You can:

* Delete columns: Select the column to delete and click ﬂ .

e Edit columns: Select the column and click ‘5{; Edit the required changes in:
— Select Column dialog box
— Edit Data Guide dialog box for JSON data

Related Topics
* Automatic Behavior
» Edit Data Guide

e Select Columns

Automatic Behavior

If you select the Auto Input Column Selection option, then columns in the node are
added or removed automatically, subject to certain scenarios.

If Auto Input Column Selection is selected, then the possible scenarios are:

e Scenario 1: When input is connected, all columns in the input node are selected.
The node becomes valid. It assumes that at least one column is included in the
specification.

e Scenario 2: When input is disconnected, all columns are automatically removed.
The node becomes invalid.

e Scenario 3: When the input node is edited, the possible edit scenarios are:

— Add column: The column is added to the Create Table or View node, if it is
compatible.

— Remove column: The column is removed from the Create Table or View node.

—  Edit column: If a column is edited, then any change in the column data type
could trigger an invalid state in the node.
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< Note:

If the Auto Input Column Selection option is deselected, then you must
manually add and remove column specifications from the Create Table or
View node.

Data Source Node

A Data Source node defines source data for the workflow. For example, a Data Source
node specifies the build data for a model.

Any table or view accessible to the user can be selected as the source. This node
does not allow any input node connections. Data Source nodes rely on database
resources for their definitions. It may be necessary to refresh a node definition if the
database resources change. For example, if the resources are deleted or re-created.

Data Source nodes can run in parallel.

Only certain data types are allowed in a Data Source node. Columns with other data
types are excluded.

e Supported Data Types for Data Source Nodes
Most of the basic Oracle data types are supported by the Data Source node.

e Support for Date and Time Data
Data and time data types cannot be used for other functions in Oracle Data Miner.
In particular, date and time data types cannot be the targets of model builds.

*  Working with the Data Source Node
Lists the tasks you can perform using the Data Source nodes.

o Data Source Node Viewer
The Data Viewer contains information related to data, graphs, columns and SQL
gueries contained in the node.

» Data Source Node Properties
In the Properties pane, you can examine and change the characteristics or
properties of a node.

Related Topics

»  About Parallel Processing

Supported Data Types for Data Source Nodes

ORACLE

Most of the basic Oracle data types are supported by the Data Source node.

Object-based data types can be included, but each object type has to be well
understood. Object data types require storage clauses to be defined at appropriate
levels with the object hierarchy.

These data types are fully supported:

*  VARCHAR2
e CHAR
* FLOAT
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NUMBER

CLOB

NESTED _NUMERI CALS
NESTED_CATEGORI CALS

These data types are supported by Oracle Data Mining 12c Release 1 (12.1) and later:

Bl NARY_DOUBLE

Bl NARY_FLOAT

DM NESTED Bl NARY_DOUBLES
DM NESTED_BI NARY_DOUBLES
BLOB, for Text only

The Bl NARY data types and BLOB are supported by Oracle Data Miner if you are
connected to Oracle Data Mining 12c Release 1 and later.

These data types for date and time are partially supported:

DATE
TI MESTAMVP

TI MESTAMP_W TH_LOCAL_TI MEZONE
TI MESTAVP_W TH_TI MEZONE

TI MESTAMP_W TH_LOCAL_TI MEZONE

Oracle Database 12.1.0.2 supports JSON data in the following data types. Oracle Data
Miner derives pseudo JSON data types from these data types:

VARCHAR2
CLOB

BLOB

RAW
NCLOB
NVARCHAR2

Oracle Data Miner 18.4 supports the following data types for input as columns in a
Data Source node, and as new computed columns within the workflow:

ORACLE

RAW
RON D
UROW D

URI TYPE. The URI TYPE data type provides many sub type instances, which are
also supported by Oracle Data Miner 18.4. They are:

— HITPURI TYPE
— DBURITYPE
—  XDBURI TYPE
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Related Topics
e Support for Date and Time Data

Support for Date and Time Data

Data and time data types cannot be used for other functions in Oracle Data Miner. In
particular, date and time data types cannot be the targets of model builds.

The Transform transformation partially supports the data and time data types
DATE, TI MESTAMP, TI MESTAMP_W TH_LOCAL_TI MEZONE, and Tl MESTAMP_W TH_TI MEZONE,
as follows:

* Attributes with data and time data types can be binned using Equal Width or
Custom binning.

*  You can apply Statistic or Value missing values treatments to attributes with the
data and time data types.

Attributes with data and time types are analyzed by the Explore Data node.
Related Topics
e Transforms Nodes

e Explore Data Node

Working with the Data Source Node

ORACLE

Lists the tasks you can perform using the Data Source nodes.

* Create a Data Source Node
You create a Data Source node after creating a workflow.

* Define a Data Source Node
If you import a workflow that uses tables or views that are not available, then you
can use the Define a Data Source Node wizard to define a data source to replace
the missing one.

» Edit Data Guide
The Edit Data Guide dialog box allows you to specify how data guide should be
generated for a selected JSON type column.

e JSON Settings
In the JSON Parsing Settings dialog box, you can specify node settings that
determine how data guides are generated.

» Edit a Data Source Node
You can modify the operation of the Data Source node in the Edit Data Source
Node dialog box.

* Running a Data Source Node
To run a valid Data Source node, right-click the node and select Run.

» Data Source Node Context Menu
The context menu options depend on the type of the node. It provides the shortcut
to perform various tasks and view information related to the node.

5-20



Chapter 5
Data Source Node

Create a Data Source Node

You create a Data Source node after creating a workflow.
To create a Data Source node and attach data to it:

1. Inthe Components pane, go to Workflow Editor. If the Components pane is not
visible, then in the SQL Developer menu bar, go to View and click Components.
Alternately, press Ctrl+Shift+P to dock the Components pane.

2. In the Data section, click Data Source node icon.

3. Drag and drop the Data Source node from the Components pane to the Workflow
pane. This adds the Data Source node to the workflow. The Define Data Source
dialog box opens.

4. In the Define Data Source dialog box, you can select a table or view. By default,
the tables in your schema are listed. You can add tables from other schemas to
which you have access, in the Edit Schema List dialog box.

5. Click Next.

6. In the Define Data Source - Select Columns dialog box, add or remove attributes
to the table.

7. Click Finish.

8. In the Select Table window, select the table or view to use. Click OK. The
Properties pane displays information about the table or view that you selected.
The node can now be run.

The default name of the node is the name of the table or view that you select. If
SH. CUSTOMERS is the name of the table, then the node is named CUSTOVERS.

*  Edit Schema List
By default, tables and views from the schema to which you are connected, are
listed.

Related Topics

* Define a Data Source Node

Edit Schema List

ORACLE

By default, tables and views from the schema to which you are connected, are listed.
To add other schemas:

* If this is the first time that you are adding schemas, then click Add Schemas.

e If you have already added schemas, then click Edit Schemas.

The Edit Schema List dialog box opens. Available Schemas is a list of the schemas
to which you have access. To display tables and views in one of these schemas, move
the name to Selected Schemas.

For example, to display tables in the SH schema, move SH to the Selected Schemas
list. Click OK.

You return to the Define Data Source wizard. Select Include Tables from Other
Schemas. Tables and views in the added schemas are listed. For example, if you
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selected SH, then you can see tables, such as SH. CUSTOMERS, in the Available Tables/
Views list. You can select these tables as data sources.

Define a Data Source Node

If you import a workflow that uses tables or views that are not available, then you can
use the Define a Data Source Node wizard to define a data source to replace the
missing one.

The wizard also detects input columns with JSON data types. You can use this
interface to:

Define table and attributes for a new Data Source node.

Edit an existing data source node.

The wizard has two steps:

1.

Select Table: Here, the tables and views to which you have access, are
displayed. The schemas are the schemas to which you are connected, along with
the schemas added using the Edit Schema List. Select the table or view types.
The columns and data are displayed in the lower pane in the following tabs:

Columns: Lists the columns of the selected table in a grid. For each
column, Data Type, Mining Type, Length, Precision, Scale, and Column ID
are displayed.

Data: Displays the data in the table arranged according to Column ID.
— Toinclude all attributes in the table, click Finish.
— To manually exclude certain attributes in the table, click Next.

— To change the table selection for an existing node, click Edit Data Source
Node.

Select Columns: By default, the Define Data Source wizard includes all columns
in the Table or View. You can perform the following tasks:

Include a column by moving the attribute from Available Attribute to
Selected Attributes section.

A drop-down list is available for JSON data. If there is an input table with
JSON data, then the wizard detects the column as a JSON column and
displays it in the Data Type column. If the wizard cannot detect JSON data,
then you can manually change the data type for the column by clicking the
drop-down list.

Specify Data Guide Settings: Applicable only for JSON data type. Select the

attribute and click to specify Data Guide settings in the Edit Data Guide
dialog box.

JSON Settings: Click JSON Settings to specify node settings that
determines how Data Guides are generated. This option is applicable only
for JSON data.

Related Topics

ORACLE

Edit a Data Source Node
Edit Schema List

5-22



Chapter 5
Data Source Node

e Edit Data Guide
e JSON Settings

Edit Data Guide

The Edit Data Guide dialog box allows you to specify how data guide should be
generated for a selected JSON type column.

The Edit Data Guide dialog box has two tabs:

e Structure: Displays the JSON data structure for the selected column
- Data: Displays the content of the imported or generated Data Guide table

You can perform the following tasks:

* Generate Data Guide: You can generate a new data guide table whenever the
node is run or rerun. To generate a data guide, select any of the following options
from the Data Guide Generation drop-down list:

— Default: Ifthe option Generate Data CGuide if necessary inthe
JSON Settings dialog box is selected, then the data guide table is generated
whenever the node is run or rerun. Otherwise, no data guide is generated.

— On: Select this option to generate a new data guide table whenever the node
is run or rerun.

— O f: Select this option to not generate a new data guide table whenever the
node is run or rerun.

— Inport from Workfl ow Select this option to import a data guide from an
existing JSON type column defined in a Data Source node or Create Table
node within the same workflow or from a different workflow using the Select
Data Guide dialog box.

— Import fromfile: Selectthis optiontoimport a data guide from a CSV
file. The process validates the data guide, that is, it verifies the correctness
of the column header, JSON path format, JSON types, and so on during an
import operation.

« Remove Data Guide: To delete the current Data Guide table, click ﬂ .

»  Export Data Guide: Select this option to export the current data guide table to
a CSV file. If you find the generated data guide does not fully represent the
underlying JSON data, then you have the option to export the data guide and add
any missing JSON paths. You can then import the data guide back to replace the
generated one.

* Select Data Guide
The Select Data Guide dialog box enables you to import a data guide table from
an existing JSON type column defined in a Data Source node or Create Table
node within the same workflow or from a different workflow.

Related Topics
e JSON Settings
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Select Data Guide

The Select Data Guide dialog box enables you to import a data guide table from an
existing JSON type column defined in a Data Source node or Create Table node within
the same workflow or from a different workflow.

Only completed nodes with generated JSON schema are displayed. To import a data
guide table:

1. Inthe Show field, select a workflow from the drop-down list.
2. Select the nodes to import.
3. Click OK.

JSON Settings

In the JSON Parsing Settings dialog box, you can specify node settings that determine
how data guides are generated.

A data guide is used whenever a JSON structure is present in the Ul, for example,
JSON Query node. Because the data guide table generation could be time consuming,
especially for large JSON data, the following settings offers some control on the table
generation:

* Generate Data Guide if necessary: By default, this option is selected. It
generates a data guide for the JSON type columns. Deselect this option if JSON
data is not used in the product. Therefore, no Data Guide will be generated.

*  Sampling: Defines how many JSON documents stored in a column are to be
processed, to generate the data guide table. The JSON document contains the
entire content of the JSON column for a given row.

— Max number of documents: 2000 (Default). Use the arrows to change this
setting.

* Limit Document Values to Process: Defines how many JSON values (Number,
String, Boolean) are to be parsed in the document to generate the data guide
table.

— Max number per document: 10, 000 (Default). Use the arrows to change this
setting.

Edit a Data Source Node

ORACLE

You can modify the operation of the Data Source node in the Edit Data Source Node
dialog box.

To edit an existing Data Source node:

1. Double-click or right-click the node and select Edit. The Edit Data Source Node
opens.

2. In the Edit Data Source Node dialog box, you can change the attributes selected in
the current Data Source. You can perform the following tasks:

* Change attribute selection: To change the attribute selection, move the
attributes from the Available Attributes pane to the Selected Attributes
pane by using the arrows. For example, to remove ATTRIBUTEL from the data
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source, move ATTRIBUTEL1 from the Selected Attributes list to the Available
Attributes list. After you are done, click OK.

» Select a different table: To select a different table or view, click Edit. The
Define Data Source dialog box opens.

Related Topics

» Define a Data Source Node

Running a Data Source Node

To run a valid Data Source node, right-click the node and select Run.

The Oracle Data Miner server generates a sample of the selected table or view. The
size of the table and type of sampling used is determined by the sample settings of the
node.

If the node is complete but is required to provide data to a child node that is being run,
then the node is run for validation to ensure that the columns and table still exist. If
there are any errors, then the node state is set to Err or and affected attributes are set
to I nval i d.

Data Source Node Context Menu

ORACLE

The context menu options depend on the type of the node. It provides the shortcut to
perform various tasks and view information related to the node.

Right-click the Data Source node. The following options are available in the context-
menu:

e Connect

» Edit: Opens the Edit a Data Source Node dialog box.

* Attributes: Opens the Select Attributes dialog box.

* Define a Data Source Node

* Run

* Force Run

* View Data: Opens the Data Source Node Viewer dialog box.
*  Deploy

e Show Graph

*  Generate Apply Chain

* Refresh Input Data Definition

e Cut
« Copy
e Paste

 Extended Paste
e Select All

» Performance Settings. This opens the Edit Selected Node Settings dialog box,
where you can set Parallel Settings and In-Memory settings for the node.
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e Show Event Log

*  Show Runtime Errors. Displayed only if there is an error.

*  Show Validation Errors. Displayed only if there are validation errors.
* Goto Properties

* Navigate

» Select Attributes
The Select Attributes dialog box enables you to move attributes between the
Available Attributes list and the Selected Attributes list.

Select Attributes

The Select Attributes dialog box enables you to move attributes between the Available
Attributes list and the Selected Attributes list.

To deselect an attribute, move it to the Available Attributes list.
You can search the Available Attributes list for attributes.
Use the shuttle controls to move attributes between the lists.

When you have finished selecting attributes, click OK.

Data Source Node Viewer

Data

ORACLE

The Data Viewer contains information related to data, graphs, columns and SQL
gueries contained in the node.

To view data, right-click the node and select View Data from the context menu. The
Data Viewer opens.

< Note:

You can view data only when the Data Source node is in the Val i d state.

The data viewer has these tabs:

 Data
The Data tab displays a sample of the data.

e Graph
In the Graph tab, you can create graphs based on the numeric data.

e Columns
The Column tab is a list of all the columns that are output from the node.

* SQL
The SQL tab provides the SQL Details text area. The text area displays the SQL
code that generates the data provided by the actual view shown in the Data tab.

The Data tab displays a sample of the data.
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The Data Viewer provides a grid display of the rows of data either from the sampling,
or pulled through the lineage of nodes back to the source tables.

The Data tab for M NI NG_DATA BUI LD V:

(3 MINING_DATA_BLILD_V
Data| Columns [SQL

@

v | sort... | Parallel Query OFfO | Eilker:

AGE OCCUPATION FLAT_PANEL_MOMWITOR CUST_INCOME_LEYEL YRS_RESIDENCE HOME_THEATER_PACKAGE HOUSEHOLD_SIZE BULK_PACK_DISKETTES V_BOX_GAMES AFFINITY_CARD CUST_ID
1 36 Machine D0 E: 90,000 - 109,399 4 11 ] ] 0 102,828
2 18 Handler 1I: 170,000 - 189,599 0 01 1 1 0 101,610
3 23 Pref. 131 190,000 - 249,999 2 02 1 1 0 102,308
4 74 Other 1 K: 250,000 - 299,999 0 12 1 [ 0 102,740
5 43 Exec, 0 G: 130,000 - 149,999 5 13 i) i) 1 101,798
& 227 131 190,000 - 249,999 H 01 1 1 0 101,940
7 25 Handler 1 L: 300,000 and shove 3 068 1 1 0 102,060
8 27 Crafts DOF; 110,000 - 129,399 3 01 i) 1 0 101,893
9 46 Cleric, 0 Gz 130,000 - 149,599 s 19+ o o 0 102,393
10 31 5ales 131 190,000 - 249,999 4 03 1 [ 1 102,276
11 49 Sales 1 K: 250,000 - 299,999 6 12 1 [ 1 102,404
12 47 Crafts 13 190,000 - 249,999 5 13 1 i) 1 101,391
13 35 Exer. 1 H: 150,000 - 169,599 s 12 1 [ 0 102,894
14 49 Other DF: 110,000 - 129,399 5 19+ [ [ 0 102,561
15 47 Exec, 13 190,000 - 249,999 5 19+ 1 [ 0 101,898
16 82 Crafts 13: 190,000 - 249,999 8 13 1 o 0 102,955
17 28 Machine 131 190,000 - 249,999 4 01 1 1 0 101,724
18 33 Sales 1L 300,000 and sbove 3 03 1 [ 1 10z815

You can perform the following tasks:

Refresh: Click Elﬂ to refresh the data.

PRINTER

View: Click View and select either Actual Data or Cached Data. Cached data is

available only if you cache data in the Cache section of the Properties pane.

Sort: Click Sort to sort data according to applicable criteria. Displays the Select

Column to Sort By dialog box.

Filter: In the Filter field, enter a WHERE clause to select data.

Select Column to Sort By

Related Topics

Cache

Select Column to Sort By

Graph

ORACLE

This dialog box enables you to:

Select multiple columns to sort
Determine the column ordering
Determine ascending or descending order by column

Specify Nul | s Fi rst so that null values appear before real data values

The sort order is preserved until you clear it.

Column headers are also sort-enabled to provide a temporary override to the sort
settings.

In the Graph tab, you can create graphs based on the numeric data.
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Related Topics
e Graph Node

The Column tab is a list of all the columns that are output from the node.

For each column, the Name, Data Type, Mining Type, Length, Precision and Scale (for
floating point), and Column ID are displayed.

e If the node has not run, then the table or view structure provided by the database
is displayed.

e If the node has run successfully, then the structure of the sample table is
displayed, based on the sampling defined when the node was specified.

There are several filtering options that limit the columns displayed. The filter settings
with the (or)/(and) suffixes allow you to enter multiple strings separated by spaces.
For example, if the Nare/ Dat a Type/ M ni ng Type(or) is selected, then the filter string
A B produces all columns where the name or the data type or the mining type starts
with the letter A or B.

The SQL tab provides the SQL Details text area. The text area displays the SQL code
that generates the data provided by the actual view shown in the Data tab.

The SQL can be a stacked expression that includes SQL from parent nodes,
depending on what lineage is required to access the actual data.

You can copy the SQL and run it in a suitable SQL interface. Select All (Ctrl+A) and
Copy (Ctrl+C) are enabled.

The Search control is a standard search control that highlights matching text and
searches forward and backward.

Data Source Node Properties

ORACLE

In the Properties pane, you can examine and change the characteristics or properties
of a node.

To view the properties of a node, click the node and click Properties. If the Properties
pane is closed, then go to View and click Properties. Alternately, right-click the node
and click Go to Properties. The Properties pane for a Data Source node has these
sections:

e Data
The Data section in Properties displays information related to the data and the
data source, which can be a table or view.

e Cache
The Cache section provides the option to generate a cache for output data. You
can change this default using the transform preference.

e Details
The Details section displays the name of the node and any comments about it.
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Related Topics

*  Properties

The Data section in Properties displays information related to the data and the data
source, which can be a table or view.

The Data section consists of the following:

e Source Table: Displays the name of the source table or view for the Data Source
node. If no source table is associated with the node, then click ... to the right of
Source Table. A list of tables and views that are accessible from the data mining
account is displayed. You can select the table or view. You can also use this
process to change the table or view.

- Data: Displays the attributes in a grid. For each attribute, the name, the alias, and
the data type are displayed. You can perform the following tasks:

— Create an alias for an attributed by entering the alias in the appropriate cell.

— Filter attributes.
— Delete attributes. Select the attribute and click ﬂ .

— Edit attributes. Select the attribute and click ﬂ'f’

— Select Attributes to include in the Data Source.

— Refresh the node. Click Eﬂ

Related Topics
e Filter
e Select Attributes

The Cache section provides the option to generate a cache for output data. You can
change this default using the transform preference.

You can perform the following tasks:

*  Generate Cache of Output Data to Optimize Viewing of Results: Select this option
to generate a cache. The default setting is to not generate a cache.

— Sampling Size: You can select caching or override the default settings.
Default sampling size is Nunber of Rows Default Value=2000

Related Topics

e Transforms

The Details section displays the name of the node and any comments about it.

You can change the name and comments in the fields here:
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Node Name

Node Comments

Explore Data Node

The Explore Data node provides the profile of any input data source. Explore Data
Statistics can either be based on all data or on a sample of the data.

ORACLE

The Explore Data node enables you to do the following:

View common statistics and a histogram for each column. Optionally, you can
select a Group By attribute and have multivariate view of histograms generated.

Generate an output flow containing the results of all the statistical analysis. You
can connect any source of data input to an Explore Data node. For example, you
can attach an Explore Data node to an Apply node.

Analyze attributes with all supported data types and the following data types for
date and time:

— DATE

— Tl MESTAWP

—  TI MESTAMP_W TH_TI MEZONE

—  TIMESTAVP_W TH_LOCAL_TI MEZONE

Run Explore Data node in parallel.

Create graphs.

Export the statistic generated by the Explore Data node using SQL Developer.

Create an Explore Data Node

You create an Explore Data node and connect it to a data source to analyze
the data in the data source. You can connect an Explore Data node to any data
source.

Edit the Explore Data Node
You can view and edit information related to inputs and statistics in the Edit
Explore Data Node dialog box.

Explore Data Node Viewer
The Explore Data Node viewer displays the statistics and other analyses
performed by the Explore Data node.

Export Node Calculations

When an Explore node runs, it writes the statistics that it calculates to a database
table. You can export the statistics calculated by the Explore node to a Microsoft
Excel spreadsheet.

Perform Tasks from the Explore Data Node Context Menu
The context menu options depend on the type of the node. It provides the shortcut
to perform various tasks and view information related to the node.

Explore Data Node Properties
In the Properties pane, you can examine and change the characteristics or
properties of a node.

Related Topics

About Parallel Processing
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e Graph Node

Create an Explore Data Node

You create an Explore Data node and connect it to a data source to analyze the data
in the data source. You can connect an Explore Data node to any data source.

To create an Explore Data node:

1. Inthe Components pane, go to Workflow Editor. If the Components pane is not
visible, then in the SQL Developer menu bar, go to View and click Components.
Alternately, press Ctrl+Shift+P to dock the Components pane.

2. In the Data section, click Explore Data.
3. Drag and drop the node from the Components pane to the Workflow pane.

The node is added to the workflow. The GUI shows that the node has no data
associated with it. Therefore, it cannot be run.

4. Right-click the node from which to create the table, and click Connect in the
context menu.

5. Draw a line from the node to analyze to the Explore Data node and click again.

6. To generate statistics and analyze data, right-click the Explore Data node, and
click Run.

7. After running the node, right-click the node and click View Data. The data is
displayed in the Explore Data Node Data Viewer.

By default, all attributes in the data source are analyzed. You can specify specific
attributes to analyze.

Related Topics
* Explore Data Node Viewer

» Edit the Explore Data Node

Edit the Explore Data Node

You can view and edit information related to inputs and statistics in the Edit Explore
Data Node dialog box.

You can edit the Explore Data node by either double-clicking the node or by right-
clicking the node and selecting Edit.

The Edit Explore Data Node editor has these tabs:

e Input (Explore)
In the Input tab, you can specify the attributes to analyze. By default, all attributes
in the data source are analyzed.

e Statistics (Explore)
The statistics tab contains a list of statistics available. For each statistic, there is a
brief definition and an indication of the cost to calculate that statistic.
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Input (Explore)

In the Input tab, you can specify the attributes to analyze. By default, all attributes in
the data source are analyzed.

The default is to select no Group By attribute. Group By displays a sorted list of
attributes that are limited to data types that can be binned by Explore Data. Selecting
a Group By attribute enables you to analyze data based on the selected attribute.

For example, suppose that the data contains AGE and GENDER as attributes. If you
select AGE as the Group By attribute, then the histograms for GENDER show the age
composition of each value of GENDER.

Change the list of attributes to analyze in either of these ways

* Right-click the Explore Data node and select Edit. The Select Attributes dialog box
opens.

» Select the Explore Data node. The Explore tab in the Explore Data node
Properties pane enables you to change the list of attributes.

*  Select Attributes
In the Select Attribute dialog box, you can choose the attributes of the data source
for which you want to view the statistics. By default, all attributes of the data
source are selected.

Related Topics

* Explore Data Node Properties
In the Properties pane, you can examine and change the characteristics or
properties of a node.

Select Attributes

In the Select Attribute dialog box, you can choose the attributes of the data source for
which you want to view the statistics. By default, all attributes of the data source are
selected.

If you do not want to view statistics for an attribute, then move it from the Selected
Attributes list to the Available Attributes list.

You can sort the lists by Name or by Data Type.

When you have finished, click OK.

Statistics (Explore)

ORACLE

The statistics tab contains a list of statistics available. For each statistic, there is a brief
definition and an indication of the cost to calculate that statistic.

Click the Statistics tab to specify the statistics to calculate. You can also change
statistics in the Statistics section of Explore node Properties pane.

If you change any of the default selections, then click Restore Defaults to change all
selections to the default selection.

You can search for an individual statistic by name.

By default, Oracle Data Miner calculates these statistics:
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* Average

» Distinct percent

¢ Maximum

* Median

*  Minimum

*  Mode sampled

* Percent NULLs

e Standard deviation
* Variance

The default statistics have a low or medium cost to calculate.

Skewness and kurtosis have a high cost to calculate. They are not selected by default.
You can select them if necessary.

Calculating mode using a sample is a low cost operation. Calculating the mode using
all available data is a very high cost operation. To calculate mode using sample data or
all available data, click Mode (Sampled) in the Edit Explore Data Node dialog box.

*  Mode (Sampled)
Related Topics

* Export Node Calculations

Mode (Sampled)

The default is to calculate mode using a sample of 2000 records. You can calculate the
mode using all available data. This calculation has a very high cost.

To use all available data, click the Available Data option and click OK.

Explore Data Node Viewer

ORACLE

The Explore Data Node viewer displays the statistics and other analyses performed by
the Explore Data node.

After the node runs successfully, you can view the data in the Explore Data Node
viewer.

To view the data, right-click the node and select View Data. The viewer opens in a
new tab.

The viewer displays the information in the following tabs:

e Statistics
The Statistics tab displays the statistics calculated by the Explore Data node.

e Columns
The Column tab is a list of all the columns that are output from the node.

 Data
The Data section in Properties displays information related to the data and the
data source, which can be a table or view.
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« SQL
The SQL tab provides the SQL Details text area. The text area displays the SQL
code that generates the data provided by the actual view shown in the Data tab.

The Statistics tab displays the statistics calculated by the Explore Data node.

Attributes are listed the Statistics grid. For each attribute, the name, data type,
histogram, and summary of the statistics are displayed.

To view a large version of the histogram for an attribute, select the attribute. The
histogram is displayed below the grid. If the attribute has null values, then the
histogram has a separate bin labeled Nul | bi n. The histogram may also contain an
O her s bin consisting of values that are not NULL but are not in any other bin.

For more information about the histogram, go to the large histogram and right-click the
attribute name. These choices are available:

e Copy to Clipboard: Copies the histogram to the Microsoft Windows clipboard.
You can paste this histogram in to any rich editor, such as a word processor or
image editor.

» Save Image As: Exports the image to a PNG file that can be stored in the file
system.

» View Data: Displays the data used to create the histogram in a pop up window.
You can search for attribute name, attribute value, or attribute percent. Click Close
when you have finished.

Histograms created by Oracle Data Miner use a sample of the data and can be slightly
different each time they are displayed.

For all data types, a histogram is created. The number of distinct values, the
percentage of NULL values, and the number of distinct values are displayed.

Additional statistics calculated depend on the data type of the attribute:
*  For character attributes VARCHAR2, the Mode is calculated.
e For numeric attributes NUVMBER or FLOAT, the following are calculated:
— Average
—  Minimum value
— Maximum value
— Standard deviation
— Skewness (a measure of the asymmetry of the distribution)

— Kurtosis (a measure of flathess or peakedness of the curve describing a
frequency distribution in the region about its mode)

The Column tab is a list of all the columns that are output from the node.

For each column, the Name, Data Type, Mining Type, Length, Precision and Scale (for
floating point), and Column ID are displayed.
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« If the node has not run, then the table or view structure provided by the database
is displayed.

» If the node has run successfully, then the structure of the sample table is
displayed, based on the sampling defined when the node was specified.

There are several filtering options that limit the columns displayed. The filter settings
with the (or)/(and) suffixes allow you to enter multiple strings separated by spaces.
For example, if the Narme/ Dat a Type/ M ni ng Type(or) is selected, then the filter string
A B produces all columns where the nhame or the data type or the mining type starts
with the letter A or B.

The Data section in Properties displays information related to the data and the data
source, which can be a table or view.

The Data section consists of the following:

» Source Table: Displays the name of the source table or view for the Data Source
node. If no source table is associated with the node, then click ... to the right of
Source Table. A list of tables and views that are accessible from the data mining
account is displayed. You can select the table or view. You can also use this
process to change the table or view.

» Data: Displays the attributes in a grid. For each attribute, the name, the alias, and
the data type are displayed. You can perform the following tasks:

— Create an alias for an attributed by entering the alias in the appropriate cell.

— Filter attributes.
— Delete attributes. Select the attribute and click ﬂ .

— Edit attributes. Select the attribute and click iﬁ?

— Select Attributes to include in the Data Source.

— Refresh the node. Click Eﬂ

Related Topics
e Filter
*  Select Attributes

The SQL tab provides the SQL Details text area. The text area displays the SQL code
that generates the data provided by the actual view shown in the Data tab.

The SQL can be a stacked expression that includes SQL from parent nodes,
depending on what lineage is required to access the actual data.

You can copy the SQL and run it in a suitable SQL interface. Select All (Ctrl+A) and
Copy (Ctrl+C) are enabled.

The Search control is a standard search control that highlights matching text and
searches forward and backward.
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Export Node Calculations

When an Explore node runs, it writes the statistics that it calculates to a database
table. You can export the statistics calculated by the Explore node to a Microsoft Excel
spreadsheet.

To export the statistics:

1. When an Explore node runs, it writes the statistics that it calculates to a database
table. The name of the table is in the Output section of the Explore Data
node Properties pane. Suppose that the name of the table is QUTPUT_8_3. If the
Properties pane of the node is not visible, then right-click the Explore node and
select Go to Properties.

2. In SQL Developer, go to the Connections tab. Expand the connection that you
used for data mining.

3. Select Export in the context menu. The Export Wizard opens.
4. In the Export Wizard:
o Deselect Export DDL.

* In the Export Data section, select the version of Microsoft Excel to which you
want to export from the Format drop-down list.

» Specify a file name. Alternately, you can accept the default.
e Click Next.
5. Click Finish. SQL Developer exports the table to the spreadsheet.

The spreadsheet contains the statistics. It contains the names of the histograms
generated by the Explore Data node.

To export an individual histogram, right-click the histogram and save the graphic.

Perform Tasks from the Explore Data Node Context Menu

ORACLE

The context menu options depend on the type of the node. It provides the shortcut to
perform various tasks and view information related to the node.

The context menu for an Explore Data node has these selections:

* Connect

» Edit: Opens the Select Attributes dialog box.

* Validate Parents

*  Run

* Force Run

* View Data: Opens the Data Source Node Viewer dialog box.
* Deploy

*  Show Graph

*  Generate Apply Chain

« Cut
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Copy

* Paste

* Extended Paste
e Select All

» Performance Settings. This opens the Edit Selected Node Settings dialog box,
where you can set Parallel Settings and In-Memory settings for the node.

e Show Event Log

*  Show Runtime Errors. Displayed only if there is an error.

*  Show Validation Errors. Displayed only if there are validation errors.
* Goto Properties

* Navigate

Related Topics

*  Select Attributes

e Data Source Node Viewer

Explore Data Node Properties

In the Properties pane, you can examine and change the characteristics or properties
of a node.

To view the properties of a node, click the node and click Properties. If the Properties
pane is closed, then go to View and click Properties. Alternately, right-click the node
and click Go to Properties.

The Explore Data node Properties pane has these sections:

* Input (Properties)
The Input section lists the attributes that are analyzed.

e Statistics
The Statistics section lists the calculated statistics.

e Output
The Output section lists the columns in the data source.

e Histogram
Use bins to create histograms. The Histogram tab lists the default number of bins.

e Sample
The data is sampled to support data analysis.

Input (Properties)

ORACLE

The Input section lists the attributes that are analyzed.

Attributes are listed in a grid. For each attribute, the name and the data type are
displayed. To sort the list of attributes by name or data type, click the heading in the
grid.

You can specify a Group By attribute. Select an attribute from the list.

You can either choose the default settings or select columns:
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* To select columns, deselect Auto Input Columns Selection.
* To delete an attribute, select it and click ﬁ .

* To edit an attribute, click 6'?{?
The Select Attributes dialog box opens.

Related Topics
e Select Attributes

The Statistics section lists the calculated statistics.

Related Topics

e  Statistics (Explore)
The statistics tab contains a list of statistics available. For each statistic, there is a
brief definition and an indication of the cost to calculate that statistic.

The Output section lists the columns in the data source.

The names and data type of each column is listed in a grid. You can search the grid by
name (the default) or by data type.

To clear the search, click ﬁ .

Use bins to create histograms. The Histogram tab lists the default number of bins.
The default number of bins for the following types of bins:

*  Numerical Bins
e Categorical Bins
» Date Bins

*  Null Values

*  Other Values

The default number of bins for all of these bin types is 10. The default specifies a
maximum number of bins.

The data is sampled to support data analysis.
The default is to use a sample. The Sample tab has the following selections:

* Use All Data: By default, Use All Data is deselected.
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Sampling Size: The default is Nunber of Rows with a value of 2000. You can
change sampling size to Per cent . The default is 60 percent.

A Graph node creates a two-dimensional graph of numeric data.

A Graph node is not a data provider, which means that it cannot be connected to
another node.

# Note:

You cannot generate code from a Graph node.

You can perform the following tasks:

Create and edit one or more graphs of different types such as line, scatter, bar,
histogram, and box.

Create graphs with actual data and sample data.

Run a Graph node in parallel.

Types of Graphs
Graph node enables you to create two-dimensional graphs of numeric data in
several ways.

Supported Data Types for Graph Nodes
Graph nodes support NUMBER, FLOAT, DATE, AND Tl MESTAMP data types.

Graph Node Context Menu
The context menu options depend on the type of the node. It provides the shortcut
to perform various tasks and view information related to the node.

Create a Graph Node
You can create a Graph node to visualize numeric data and relationships between
numeric variables.

New Graph
The New Graph dialog box defines a graph with a default name.

Graph Node Editor
The Graph Node Editor displays all defined graphs. You can modify an existing
graph or add graphs to the node.

Edit Graph
You can edit a graph to change it current attributes and to specify a different graph

type.

Graph Node Properties

Graph node properties is identified by the node name that you are viewing.In the
Properties pane, you can examine and change the characteristics or properties of
a node.

Related Topics

About Parallel Processing
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Types of Graphs

Graph node enables you to create two-dimensional graphs of numeric data in several
ways.

You can create the following types of graphs:

e Line Plot: Uses a line to connect the data points. Line plots are useful
for identifying if two variable are correlated. Oracle Data Miner supports two-
dimensional line plots.

e Bar Plot: Compares values. The height of the bar represents the measured value
or frequency.

e Histogram: Shows frequencies, as adjacent rectangles, erected over discrete
intervals (bins), with an area equal to the frequency of the observations in the
interval.

e Scatter Plot: Display values in two discrete sets. One variable determines the
position on the horizontal axis and the other variable determines the position on
the vertical axis.

e Box Plot or Box Graph: Graphically depicts groups of numeric data using the
guantiles of the data.

Graph nodes require you to specify one or more axes. Axes must consists of numeric
data.

* Box Plot or Box Graph
A box plot graphically depicts groups of numeric data using the quantiles of the
data.

Related Topics
*  Supported Data Types for Graph Nodes

Box Plot or Box Graph

A box plot graphically depicts groups of numeric data using the quantiles of the data.

The bottom and top of the box are the first and third quartiles, and the band inside the
box is the second quartile (the median). In the type of box plot created by Data Miner,
the whiskers show the minimum and maximum values of all the data.

Supported Data Types for Graph Nodes

ORACLE

Graph nodes support NUMBER, FLOAT, DATE, AND Tl MESTAMP data types.

The supported data types:

e NUMBER
FLOAT

« DATE

e TI MESTAWP

«  TINESTAVP_W TH_TI MEZONE
. TINMESTAWP_W TH_LOCAL_TI MEZONE
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Graph Node Context Menu

The context menu options depend on the type of the node. It provides the shortcut to
perform various tasks and view information related to the node.

To view the context menu, right-click a Graph node. The context menu provides the
following options:

e Connect

e Edit. Opens the Edit a Data Source Node dialog box.
* Validate Parents

*  Run.

* Force Run

e Save SQL: This option is disabled. It indicates that you cannot generate SQL
query for this node.

e Deploy
e Show Graph
e Generate Apply Chain

e Cut
e Copy
e Paste

 Extended Paste
e Select All

« Performance Settings. This opens the Edit Selected Node Settings dialog box,
where you can set Parallel Settings and In-Memory settings for the node.

e Show Event Log

e Show Validation Errors. Displayed only if there is an error.

e Show Validation Errors. Displayed if there are validation errors.
e Goto Properties

e Navigate

* Running Graph Node
Run the Graph node to generate sample data.

e Show Graph
The Show Graph option opens the Graph Node Editor.

Related Topics
» Edit a Data Source Node

Running Graph Node

Run the Graph node to generate sample data.

To run the Graph node, right-click the Graph node and click Run.If you do not
generate sample data, then graphs are created using the data provided to the node.

ORACLE 5-41



Show Graph

Chapter 5
Graph Node

< Note:

If you import workflow that contains Graph nodes, then you must run the
Graph node to view the graphs.

The Show Graph option opens the Graph Node Editor.

All graphs are displayed in the Graph Node Editor.

Related Topics

Graph Node Editor

Create a Graph Node

You can create a Graph node to visualize numeric data and relationships between
numeric variables.

ORACLE

To create a Graph node:

1.

In the Components pane, go to Workflow Editor. If the Components pane is not
visible, then in the SQL Developer menu bar, go to View and click Components.
Alternately, press Ctrl+Shift+P to dock the Components pane.

In the Workflow Editor, expand Data and click Graph.
Drag and drop the node from the Components pane to the Workflow pane.

The node is added to the workflow. The GUI shows that the node has no data
associated with it. Therefore, it cannot be run.

Right-click the node from which to create the table, and click Connect in the
context menu.

Draw a line to the Graph node and click again.

To create a graph using sample data, then right-click the graph node and click
Run.

Double-click the Graph node or right-click the node and select Edit from the
context menu.

» If no graphs are defined, then the New Graph dialog box opens. You can
define a graph here.

« If agraph is defined, then in the Graph Node Editor, you can add new graphs
or edit existing graphs.

After running of the graph node is complete, the graph is automatically displayed
in the Graph Node Editor. You can edit the graph. You can also define new
graphs, modify settings and attributes of graphs, and delete graphs.

Related Topics

New Graph
Graph Node Editor

5-42



New Graph

Chapter 5
Graph Node

The New Graph dialog box defines a graph with a default name.
You can change the name of the graph here.
Select the type of graph to create, and follow the steps to define it.

The graph that you define is displayed in a container. After you have created a graph,
you can edit the definition. You can also add graphs, delete graphs, view the data used
to construct a graph, and save the graph as a graphic.

e Line or Scatter
Line charts display continuous data over time that is set against a common scale.
Scatter charts are commonly used for displaying and comparing numeric values,
such as scientific, statistical, and engineering data.

« Bar
A bar graph plots the values of a selected attribute (x-axis) against frequency
counts (y-Axis).

* Histogram
A histogram plots the values of a selected attribute along the x-axis against
frequency counts along the y-axis.

*  Box
A box plot summarizes binned data of a selected attribute (X axis). It graphically
depicts groups of numeric data using the quantiles of the data.

e Settings (Graph Node)
You can provide settings specific to the data type of the selected attribute in the
graph.

Related Topics
*  Graph Node Editor
*  Supported Data Types for Graph Nodes

Line or Scatter

ORACLE

Line charts display continuous data over time that is set against a common scale.
Scatter charts are commonly used for displaying and comparing numeric values, such
as scientific, statistical, and engineering data.

To create a Line or Scatter:

1. Click Line to create a Line graph. The Line graph is the default type. To create
scatter graph, click Scatter.

2. For aline graph or a scatter graph, enter the following details:

» Title: This is the title of the graph. You can use the default name or you can
provide a different name.

 Comment: Type a description of the graph. This is an optional field.
* For line graph settings, specify the following information:
— X-Axis: Select an attribute for the x-axis of the graph.

— Y-Axis: Select an attribute for the y-axis of the graph.
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— Group By: Click this option to select an optional Group By attribute. Use
this option to create a series based on the Group By attribute values.
Select an attribute for Group By. To specify how the grouping is performed,
click Settings.

3. Click OK.

A bar graph plots the values of a selected attribute (x-axis) against frequency counts
(y-Axis).

To specify a bar graph:
1. Click Bar.
2. Specify the following information for Bar Graph settings:

e Title: This is the name of the graph. You can use the default name or you can
enter a different name.

e« Comment: Provide a description for the bar graph. This is an optional field.
e Specify the following Bar Graph settings:

— X-Axis: Select one attribute to be plotted along the x-axis of the graph.
This attribute is handled using either Top N, or Binned (the default). To
specify handling, click Settings.

— Y-Axis: Select one attribute to be plotted along the y-axis of the graph.
Specify the value for frequency count as statistic. For example, Average,
Min, Max Median, Count. The statistic that you choose summarizes the
values in the bin.

— Group By: Click this option to select an optional Group By attribute. This
attribute groups the values in the bin (stack the bar). Select an attribute for
Group By. To specify how the grouping is performed, click Settings.

3. Click OK.
Related Topics
*  Settings (Graph Node)

A histogram plots the values of a selected attribute along the x-axis against frequency
counts along the y-axis.

To create a histogram:
1. Click Histogram.
2. Enter the following information for the histogram:

e Title: This is the name of the histogram. You can use the default name or you
can enter a different name.

e« Comment: Enter a description of the histogram. This is an optional field.

e Specify the following settings for the Histogram:
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— X-Axis: Select an attribute to plot along the x-axis of the graph. This
attribute is handled using either Top N, or Binned (the default). To specify
handling, click Settings.

— Group By: Click Group By to select an optional Group By attribute. This
attribute groups values in the bin (stack the bar). To specify how Group
By is performed, click Settings. By default, a histogram with a Group By

attribute is displayed as a Stacked Bar Graph. Click |-:-h the Stacked Bar

Graph icon, and select |-‘j-| the Dual Y Bar Graph icon. If you specify an
invalid value, then a message appears explaining the problem.

3. Click OK.

Related Topics

e Settings (Graph Node)

Box

A box plot summarizes binned data of a selected attribute (X axis). It graphically
depicts groups of numeric data using the quantiles of the data.

The bottom and top of the box are the first and third quartiles, and the band inside the
box is the second quartile (the median). In the type of box plot created by Data Miner,
the whiskers show the minimum and maximum values of all the data.

To specify a box plot or box graph:
1. Click Box.
2. Enter the following details of the Box Graph:

e Title: This is the name of the Box Graph. You can use the default name or you
can enter a different name.

* Comment: Enter a description of the Box Graph. This is an optional field.
*  Specify the following settings for the box graph:

— X-Axis: Select an attribute to be plotted along the x-axis of the graph. This
attribute is binned using either Top N, or Binned (the default). To specify
handling, click Settings.

— Group By: Click Group By to select an optional group by attribute. This
attribute provides values on the y-axis. To specify how the grouping is
performed, click Settings. If you specify an invalid value, a message
appears explaining the problem.

3. Click OK.

Related Topics
e Settings (Graph Node)

Settings (Graph Node)

You can provide settings specific to the data type of the selected attribute in the graph.

Depending on the data type of the attribute selected, one of these dialog boxes is
displayed when you click Settings.
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* Select Values to Display
In the Select Values to Display dialog box, you can provide specific attribute
values when defining a graph.

* Axis Treatment
If you specify a numeric attribute for an axis or Group By attribute, then click
Settings to display the Axis Treatment Settings dialog box.

Select Values to Display

Axis Treatment

In the Select Values to Display dialog box, you can provide specific attribute values
when defining a graph.

If you specify a categorical attribute for an axis or the Group By attribute, then click
Settings to display the Select Values to Display dialog box.

The values of the attribute are listed in the Values column. Select values in one of the
following:

« Al
* None
e Default

By default, the most frequent values using Top N is selected.
»  Select specific values by clicking the check box for the values.

You can search for values using the search box.

When you have finished, click OK to return to the definition of the graph.

If you specify a numeric attribute for an axis or Group By attribute, then click Settings
to display the Axis Treatment Settings dialog box.

The options in the Axis Treatment Settings dialog box are:

* Raw Values (as is)

* Binned Automatically: Use Equal width binning for the axis values. The default
number of bins is 10. You can change this value. The default is to not show null
values. To show null values, click the check box.

Click OK to return to the definition of the graph.

Graph Node Editor

ORACLE

The Graph Node Editor displays all defined graphs. You can modify an existing graph
or add graphs to the node.

If at least one graph is defined for a Graph node, then double-click the Graph node to
open the Graph Node Editor. If no graphs are defined, then the New Graph dialog box
opens.

Each graph is in a container. The graph containers are laid out in a grid.
You can also zoom in to view details of a graph.

These icons are applicable to all graphs in the node:
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e To add a new graph, click + to open the New Graph dialog box.

* To refresh the display, click Elﬂ
» To select data used to create the graph, click View. The options are:

— Actual Data: Displays the default unless you have run the Graph node. In this
case, the node creates the graph using whatever data is provided.

— Sample Data: Available only if you have run the Graph node to generate
sample data.

The name of the new or existing graph is displayed at the top of the container for the
graph, along with these controls:

e To adjust the size of the graph (zoom in and out), click 'a

* To edit the current graph, click ﬂi? When you edit or add a graph, the results are
automatically displayed in the editor.

e To delete the current graph, click ﬁ

* To examine specific values of the graph, zoom the graph.

e Zoom Graph
In the Graph node editor, you have the option to zoom in on selected values to
view details.

* Viewing Data used to Create Graph
In the Graph node editor, you have the option to save the graph as a graphic.

Related Topics
*  New Graph

Zoom Graph

In the Graph node editor, you have the option to zoom in on selected values to view
details.

To examine details of a graph, zoom in on the selected values. For example, to

see more detail for selected x-axis values, draw a selection box with the mouse that
encloses the values. The display shows values in the selection box in more detail and
the axis expands. You can zoom in multiple times. When you have finished viewing the
selected values, click the graph once for each time that you zoomed in to return to the
original graph.

Viewing Data used to Create Graph

In the Graph node editor, you have the option to save the graph as a graphic.
To view the data used to create the graph or to save the graph as a graphic:

1. Right-click the graph.
2. Select any one of the following options:

* Copy to Clipboard: Copies the graph to the Microsoft Windows clipboard
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* Save Image As: Saves the graph in a PNG file format

* View Data: Displays the data used to create the graph

You can edit a graph to change it current attributes and to specify a different graph
type.

When you edit a graph, you can do the following:

Change the attributes of the existing graph type. For example, if you edit a line
graph, then you can change the x-axis and y-axis or add a Group By attribute. You
can change the axis treatment or values to display if the graph uses these items.

Specify a different graph type. You can change the type of graph. For example,
you can change a line graph to a histogram. To change the type of the graph, click
the button at the top of the window and specify the required information:

Bar
A bar graph plots the values of a selected attribute (x-axis) against frequency
counts (y-Axis).

Box
A box plot summarizes binned data of a selected attribute (X axis). It graphically
depicts groups of numeric data using the quantiles of the data.

Histogram
A histogram plots the values of a selected attribute along the x-axis against
frequency counts along the y-axis.

Line or Scatter

Line charts display continuous data over time that is set against a common scale.
Scatter charts are commonly used for displaying and comparing numeric values,
such as scientific, statistical, and engineering data.

A bar graph plots the values of a selected attribute (x-axis) against frequency counts
(y-Axis).

To specify a bar graph:

1.
2.

Click Bar.
Specify the following information for Bar Graph settings:

e Title: This is the name of the graph. You can use the default name or you can
enter a different name.

e« Comment: Provide a description for the bar graph. This is an optional field.
e Specify the following Bar Graph settings:

— X-Axis: Select one attribute to be plotted along the x-axis of the graph.
This attribute is handled using either Top N, or Binned (the default). To
specify handling, click Settings.

— Y-Axis: Select one attribute to be plotted along the y-axis of the graph.
Specify the value for frequency count as statistic. For example, Average,
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