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What's New in SAS Business
Rules Manager 2.2

Overview

SAS Business Rules Manager 2.2 runs on the second maintenance release of SAS 9.4.
Major features for this release include the ability to manage versions and support for
SAS Workflow. New features and enhancements in this release enable you to perform
the following tasks:

send rule flows through approval workflows and track workflow tasks
manage versions of rule sets and rule flows
deploy rule flows as stored processes

run a wizard to generate and import vocabularies, rule sets, and rule flows from a
data table by using the Decision Tree, Scorecard, Market Basket Analysis, or
Recency Frequency Monetary discovery technique

execute rule flows inside the databases by using the SAS In-Database Code
Accelerator for Teradata or the SAS In-Database Code Accelerator for Greenplum

selectively include rule sets in a rule flow

save rule flow tests and display the results of previous tests

display the rules that were fired for specific output records

import vocabularies from an input data table, including domain values
display the terms and lookup tables that are used in a rule set

see where rule sets are used in rule flows

search for rule sets by term

create libraries and register tables in the SAS Metadata Repository

Manage Workflows and Track Workflow Tasks

You can send rule flows through approval workflows from within SAS Business Rules

Manager. You can claim tasks that are defined for the workflows and perform the actions
associated with the tasks. Tasks that you have claimed are displayed in the My Tasks
category. For more information, see “Overview of Using Workflows” on page 91.
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Manage Versions of Rule Sets and Rule Flows

On the Versions pages, you can display detailed information about a version. For rule
sets, you can lock versions and add new versions. For rule flows, a new version is
created each time you publish a rule flow. See “Managing Rule Set Versions” on page
70 and “Managing Versions of a Rule Flow” on page 82 for more information.

Deploy Rule Flows as Stored Processes

When you save a rule flow as a stored process, the rule flow is made available as a
stored process on the SAS Stored Process Server. Other applications can then execute
the rule flow and receive and process the results. See “Deploy a Rule Flow as a Stored
Process” on page 87 for more information.

New Rule Discovery Wizard

SAS Business Rules Manager now provides a New Discovery wizard that enables you to
use analytical techniques to generate and import rule flows from a data table. You can
use the Decision Tree, Scorecard, Market Basket, or Recency Frequency Monetary
(RFM) technique to generate and import business rule data into the rules database. This
wizard generates a vocabulary, as many rule sets as are needed, anda rule flow. See
“Create a Rule Flow by Using Discovery Techniques” on page 78 for more

information.

Execute Rule Flows inside the Databases

SAS Business Rules Manager 2.2 executes rule flows inside the databases by using the
SAS In-Database Code Accelerator for Teradata or the SAS In-Database Code
Accelerator for Greenplum when possible. Some complex rule flows cannot be executed
inside the database.

Support for Additional Operators

SAS Business Rules Manager now supports the LIKE operator in condition expressions.
It also supports leading + (plus) and — (minus) operators in action expressions.



Xi

Accessibility

For information about the accessibility of this product, see Accessibility Features of SAS
Business Rules Manager 2.2 at support.sas.com.


http://support.sas.com/documentation/onlinedoc/brm/2.2/en/accessibility/HTML/brma11y.htm
http://support.sas.com/documentation/onlinedoc/brm/2.2/en/accessibility/HTML/brma11y.htm
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About Decision Management

Decision management systems can transform the way businesses make decisions. They
enable businesses to use the information they already have to make better decisions—
decisions that are based on predictive analytics rather than on past history. Decision
management systems automate the process of making decisions, particularly day-to-day
operational decisions. They improve the speed, efficiency, and accuracy of routine
business processes, in part by reducing the need for human intervention. By automating
decisions, organizations in every industry can improve interactions with customers,
partners, suppliers, and employees. In addition, organizations that are highly regulated,
such as financial services, health care, and insurance, can more easily achieve
compliance as a result of repeatable, traceable decisions.

About SAS Business Rules Manager

Business rules capture the logic of business decisions and are one of the core
components of decision management systems. Business rules make the decision-making
process transparent and adaptable, allowing organizations to respond quickly to new
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information about customers and markets. They allow organizations to identify and deal
with fraud, avoid unnecessary risk, and find opportunities hidden in customer data.

You can use SAS Business Rules Manager to create a database of business rules, connect
those rules together into rules flows, and publish the rule flows for use by other
applications. SAS Business Rules Manager provides the following capabilities:

data management

You can manage your list of data tables from within the application. You can create
new Base SAS libraries, add and remove tables, view table data and metadata, create
and delete table summaries, and associate attachments and comments with tables.
The application uses these data tables whenever it needs to access data, such as for
rule discovery and rule flow testing.

vocabulary management

A business vocabulary identifies the objects and actors in your business domain. It
defines the entities and terms that are the building blocks of business rules. SAS
Business Rules Manager enables you to easily create and edit entities and terms. For
individual terms, you can create a list of allowable values, which makes creating
rules even easier.

business rule authoring

A business rule specifies conditions to be evaluated and action to be taken if those
conditions are satisfied. For example, you can create a rule that determines whether a
customer has a mortgage. That same rule can then add the outstanding balance of the
mortgage to a running total of the customer’s debt. With SAS Business Rules
Manager, you define the conditions and actions for each rule. You can use the
Expression Editor to create the expressions for the rule.

rule set management

A rule set is a logical collection of rules. A single rule set can have many rules. For
example, you might have a rule set that determines a customer’s asset balance and
another rule set that determines a customer’s debt level. SAS Business Rules
Manager displays rules sets in decision tables. Each row of the decision table defines
the conditions and actions for one rule. By using SAS Business Rules Manager, you
can easily create new rule sets, reorder the rules in a rule set, add new rules to
existing rule sets, and more.

rule flow authoring and publishing

A rule flow is a logical collection of rule sets. A rule flow defines a set of rule sets
and the order in which they must be executed. A single rule flow frequently
corresponds to a single decision. For example, a rule flow can initially execute the
rule set that determines a customer’s asset balance. Next, the rule set that determine a
customer’s debt level is executed. Finally, the rule set that assign’s a customer’s loan
application status is executed.

SAS Business Rules Manager makes it easy to combine rules sets into a rule flow
and to publish those rule flows to the metadata server. After a rule flow has been
published, it is available for use by other applications.

Exploring the User Interface

The SAS Business Rules Manager interface has several category views and several
detail tiles that display information about different types of items in the rules database.
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The Business Rules Category View

Each of the category views are similar. The following figure shows the Business Rules
category view.

Figure 1.1 Business Rules Category View
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1 The menu bar provides options for managing preferences, accessing Help resources,
and opening recently edited items.

2 The Navigation pane lists the categories of items. Click a category to display the list
of items in that category.

3 The Tile pane displays icons for open items. When you open an item, its icon is

automatically added to the Tile pane and remains in the Tile pane until you click *
to close the item’s tile.

Use the icons in the View toolbar to switch between the most recently viewed

category view and a detail tile. Click 22z to return to the previously displayed

category view. Click Ao to display the most recently viewed detail tile. Click % at
the far right of the Tile pane to maximize the display of the currently opened objects.

To close all open items, click View and select Close All. To open the tiles for all of
the minimized items in the tile pane, click View and select Show All.

4 The status bar displays the user ID or display name of the user who is logged on to
the metadata server, and alert notices.

5 Alerts are displayed when an action that you take has failed. Click Alerts to view the
list of alerts.

6 Panes and tiles can have their own toolbars, so you might see multiple toolbars when
the window contains multiple tiles.

7 The category view lists the items that are in the currently selected category. In the
category view, you can open and edit any of the items that are in your rules database.
See “Control the Appearance of a Category View” on page 7 for information
about controlling the display of information in the category view.
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Each of the detail tiles is specific to the type of item. For example, when you open a rule
set, SAS Business Rules Manager opens a tile that shows the decision table for that rule

set.

Figure 1.2 Rule Set Tile (Decision Table)
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1 The Vocabulary pane lists the entities and terms in the vocabulary assigned to the
rule set. You use this list to add terms to the decision table.

2 The decision table contains all of the rules that are defined in the rule set. By using
the menu in the toolbar above the decision table, you can choose whether you want
to display the decision table in a horizontal format or a vertical format. Figure 1.2
shows the decision table in the horizontal format.

In the horizontal format, each row represents a single rule. Terms are listed across the
top of the table. The left side of the table contains the condition expressions, and the
right side contains the action expressions

In the vertical format, each column represents a single rule. Terms are listed on the
left side of the table. The top section of the table contains the condition expressions,

and the bottom section contains the action expressions.

3 There are two toolbars in the rule set tile. Each section has its own toolbar.

4 The Rule Details tab contains detailed information about the currently selected rule.
The Rule expression field displays the expressions as they are rendered by SAS
Business Rules Manager in the published rule flow.
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Control the Appearance of a Category View

To change which columns are displayed in a category view, click EEE SAS Business
Rules Manager opens the Manage Columns window. To remove a column from the

category view, select the item in the Displayed columns list and click ﬁ To add a

column, select the column in the Available columns list and click l} Click OK to save
your changes.

To change how columns are sorted in the category view, click .'—J'. SAS Business Rules
Manager opens the Sort window. To sort the category view by one or more columns,

select those columns in the Items to sort list and click '} SAS Business Rules Manager
adds those columns to the Sort By list. For each column in the Sort By list, select
whether you want the column to be sorted in ascending or descending order. The
columns are listed in the category view in the order in which they are shown in the Sort

By list. To change the order of a column, select the column and click to¥.

Managing Preferences

About Setting Preferences

Preferences provide a way for you to customize the user interface. Preferences for each
user are stored in metadata and are retained if your deployment is migrated or
reconfigured.

You can set preferences in two ways:

by using the Preferences window
To open the Preferences window, select File = Preferences. There are two general
categories of preferences: Global and Decision Manager preferences. See “Global
Preferences” and “Decision Manager Preferences” on page 8 for more
information.

by using SAS Preferences Manager
SAS Preferences Manager is a web application that provides a central facility for
users to manage their preferences and settings. See “SAS Preferences Manager” on
page 8 for more information.

Global Preferences

Global preferences apply to all SAS web applications that are displayed with the Adobe
Flash Player. When you set a global preference, it applies only to the user that you are
logged on as.

To set global preferences, select the Global Preferences page. The following global
preferences are available:

User locale
specifies the geographic region whose language and conventions are used in the
applications. This setting might also apply to some SAS web applications that are not
displayed with the Adobe Flash Player. The default is the browser locale. Locale
changes take effect after you log off and log back on.
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Note: You can also set the User locale setting by using the SAS Preferences
Manager. Select the Regional menu option in SAS Preferences Manager. For
more information, see “SAS Preferences Manager” on page 8 and “SAS
Preferences Manager” in Chapter 7 of SAS Intelligence Platform: Middle-Tier
Administration Guide.

Note: If the user locale that you specify in the preferences is different from the user
locale for the SAS Workspace Server, you might receive an error when you try to
sign in to the application. You might also receive encoding errors when executing
tasks in SAS Business Rules Manager. If you receive an error, change the
updated locale back to the original locale.

Theme
specifies the collection of colors, graphics, and fonts that appear in the applications.
Your site administrator can change the default theme. A theme change might take a
few seconds to apply if many items and features are open in the application.

Invert application colors
inverts all of the colors in the application window, including both text and graphical
elements. You can also temporarily invert or revert the colors for an individual
application session by pressing Ctrl+~.

Override settings for focus indicator
controls the appearance of the highlighting that surrounds the currently selected field
in the SAS Business Rules Manager interface.

Decision Manager Preferences

Decision Manager preferences apply to SAS Business Rules Manager only. To set these
preferences, select Decision Manager = General.

Show this number of recent items
controls the number of items that are listed in the Recent Work menu. To display
this menu, select File = Recent Work.

SAS Preferences Manager

SAS Preferences Manager is a web application that provides a common mechanism for
managing preferences for SAS web applications. The application enables users to
manage their preferences and administrators to set default preferences for locale, theme,
alert notification, time, date, and currency.

To launch the SAS Preferences Manager, enter the URL http://host-name:port/
SASPreferences in your browser window. Replace the values for host-name and port
based on the location of the configured SAS Web Infrastructure Platform. For more
information, see “SAS Preferences Manager” in Chapter 7 of SAS Intelligence Platform:
Middle-Tier Administration Guide.

Change the Delivery Type for Alert Notifications

The default delivery type for notifications is specified in the properties for the SAS
Application Infrastructure by using the Configuration Manager plug-in to SAS
Management Console. For SAS 9.4, the default delivery type is My alerts portlet.
You can use SAS Preferences Manager to change your default delivery type.

Note: A SAS administrator can modify the default notification type for all users. For
information about modifying the default delivery type for all users, see “Configuring
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Alert Notifications for SAS Workflow” in Chapter 9 of SAS Business Rules
Manager: Administrator's Guide.
To specify the notification delivery preference for an individual user:

1. Enter the URL http://host-name:port/SASPreferences in your browser window to
launch the SAS Preferences Manager. Replace the values for host-name and port
based on the location of the configured SAS Web Infrastructure Platform.

2. Enter the user ID and password for the user account that you use to access SAS web

applications.
3. Select General = Notifications.
4. Select a format type for the e-mail notifications. The options are HTML - formatted

e-mail and Plain-text e-mail.

5. Select the notification types from the Available list and click Ep to add the selected
notification types.

To remove a notification type, select the type from the list and click [X].

6. Click Apply to update the notification settings, and click OK to save the changes.

For more information, see “SAS Preferences Manager” in Chapter 7 of SAS Intelligence
Platform: Middle-Tier Administration Guide.

Viewing Help and Documentation

SAS Business Rules Manager provides the following types of Help and documentation:

how-to Help
How-to Help provides quick instructions or tips to help you complete some tasks in
the application. To access how-to Help, select Help = How To.

embedded Help
Help pop-up menus and tooltips provide brief descriptions of various fields.

To access a Help pop-up menu for a field, click the Help icon (®) when it appears
next to a field. You can also place the mouse pointer over an element in the SAS
Business Rules Manager windows to view the associated tooltip.

SAS Business Rules Manager: User's Guide
This document provides detailed information about the concepts and tasks that are
related to using SAS Business Rules Manager. This document is available at http://
support.sas.com/documentation/onlinedoc/brm.

SAS Business Rules Manager: Administrator's Guide
This document contains information about the administration tasks that are required
to set up and configure the SAS Business Rules Manager and is available at http://
support.sas.com/documentation/onlinedoc/brm.

Additional resources are available from the Help menu. To access these resources, select
Help = SAS on the Web.


http://support.sas.com/documentation/onlinedoc/brm
http://support.sas.com/documentation/onlinedoc/brm
http://support.sas.com/documentation/onlinedoc/brm
http://support.sas.com/documentation/onlinedoc/brm
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Create and Publish Business Rules

To create and publish business rules using SAS Business Rules Manager:

1.

® N kWD

Add data tables to your list of data sources.

Create business rule folders where you want to save the business rules.
Create vocabularies.

Create entities and terms.

Create rule sets and rules.

Create rule flows.

(Optional) Test rule flows.

Publish rule flows.

After a rule flow has been published, it is available for use by other applications such as
SAS Data Integration Studio. These applications map objects in the rules database to
objects in the input data. For example, terms are usually mapped to table columns or to
data set variables. The output generated when a rule flow is executed is written to a data
set. The location of the data set is specified by the application.
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Tutorial Overview

The Quick Start tutorial is an introduction to some of the primary features of SAS
Business Rules Manager. It also enables you to validate the installation and
configuration of SAS Business Rules Manager at your site.

In this tutorial, you create a simple rule flow for loan validation. The rule flow
determines whether a loan application is a bad risk based on the loan score, the reason
for the application, and other factors. It assigns a value of True if the loan is a bad risk
and a value of False if it is not.

With the exception of Step 1, the steps in this tutorial are the same basic steps that are
required to build a rules database. In this tutorial, you complete the following steps:

1. Make the tutorial files available on the SAS Application Server.

Note: The zip file containing the tutorial files contains data and models for several
tutorials, including the Quick Start tutorial.

Sign in to SAS Business Rules Manager.
Define the data source needed for the tutorial.
Define business rule folders.

Create a vocabulary and import the terms.

AN

Create a rule set and define business rules.
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7. Create and publish a rule flow.

Make the Tutorial Files Available

About Making the Tutorial Files Available

The tutorial is designed to use the SAS Metadata Repository. Before you use tables in
the SAS Metadata Repository, the tutorial data sets must be on the SAS Application
Server. An administrator who has Write access to the server and a valid SASApp user ID
and password can put the tables there.

The drive where you extract the tutorial ZIP file must be accessible to the SAS Metadata
Repository and to tutorial users. Tutorial users can also extract tutorial ZIP files to their
local computers in order to access the other files.

You can define a data library and register the tables in the SAS Metadata Repository
using the Data category view in SAS Business Rules Manager.

Download the Tutorial Files

The ZIP file QuickStartTutorial.zip contains the tutorial's data sets, models, and score
code, and is available at http://support.sas.com/documentation/onlinedoc/brm/. Before
you begin the tutorial, extract the tutorial files to a computer that is accessible to the SAS
Metadata Server and to SAS Business Rules Manager users. If your SAS Metadata
Server is separate from the SAS Application Server, the files must be placed on the SAS
Application Server. Use WinZip to extract the files. If you are using a different
extraction program, follow that program's instructions for extracting the files.

To download the files:

1. Create a folder on your local computer to store the tutorial files. The instructions
refer to this folder as <drives.

2. Save the QuickStartTutorial.zip to <drives.

3. Open Windows Explorer to <drives. Right-click QuickStartTutorial.zip and
select Open. Click Open.

4. Click the arrow on the Unzip button to open the Unzip from WinZip File Folder
window.

Note: If you are using a previous release of Windows, from the WinZip window,
click the Extract button. The Extract dialog box appears.

5. Select <drive> from the Unzip to WinZip File Folder window.

Note: If you are using a previous release of Windows, in the Extract to box, select
<drive> and click Extract.

The zip file contains data and models files for the tutorial. The data for the Quick
Start tutorial for SAS Business Rules Manager is in the folder <drive>
\QuickStartTutorial\Data.

UNIX Specifics
To complete the tutorial in a UNIX environment, first locate the CPORT file. Files
that you use to import the data sets into UNIX are located in the


http://support.sas.com/documentation/onlinedoc/brm/

Define Data Sources 13

QuickStartTutorial.zip file. Instructions, as well as the sample code for performing

an import, are provided in the Readme.txt file.

Sign In

To sign in to SAS Business Rules Manager:

1. In the address bar of your web browser, enter the URL for SAS Business Rules

Manager and press Enter. The Sign In page appears.

Note: Contact your system administrator if you need the URL for SAS Business
Rules Manager.

2. Enter a user ID and password. Your user ID might be case sensitive, depending on
the operating system that is used to host the application server. Your password is case

sensitive.

Note: To schedule jobs in a Windows environment, you must include the domain
name when entering your user ID (for example, domain\myuserID).

3. Click Sign In.

Define Data Sources

To register new tables in the SAS Metadata Repository and add them to the list of data

sources:

1. Select Data = Tables.

2. Click == and select Register Tables. The Register Tables window appears.

Register Tables

Selecta Library
Select Tahles

Selecta Library Step 1 of 2

Library
(=) Use an existing library
(O Create a new linrary

Library:

| Previous I Next Il Finish | Cancel

5|
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Note: You cannot use the Register Tables option to add a table that has already been
registered in the SAS Metadata Repository using the SAS Management Console.
You must select Add Registered Table instead. See “Add a Table That Is
Registered in Metadata” on page 26.

3. Create a new Base SAS library.

a. Select Create a new library.

Register Tables

Select a Library
Select Tahles

Selecta Library Step 1 of2

X
Library
() Use an existing library
(=) Create a new library
Mame: = | Library1
Description:
Likref: x|:| @
Engine: BASE
Location: & [ ]
Location of Tables
SAS semers:
Directory: # [ ]

| Previous Il Next Il Finish | Cancel
|

b. Specify QSTutorial for the name of the new library. The name cannot exceed 60

characters.

c. (Optional) Specify a description for the library.

d. Specify QSTut for the libref.

e. Specify the location for the new library. This location is the folder in the SAS

Metadata Repository where the library is stored.

f. Select the server and the directory where the data tables for the quick start
tutorial reside (for example, C: \QuickStartTutorial\Data).

g. Click Next.

Note: If you click Cancel at this point, a folder for the library is created in the
SAS Metadata Repository, but the folder does not appear in the list of data

tables.

4. Click p} to add all of the tables to the Selected tables list.

5. Click Finish. The new library is now available in the list of data tables.
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Data: Tables (36 of 36)
B+ RO =B opn

search: (none |ﬁ /I

Save Search | - |

Name Date Created  Type Engine Columns Summaries Location

'.QSTutorial Likirary 0 csTutarial
R HMEG_PROJECT _IMPUT Jul17, 2014 03 Table BASE | GSTutorial 12 0 /Shared DataMo...
R HMEG_PROJECT _OUTPUT Jul17, 2014 03 Table BASE | GETutorial 1 0 fShared Datailo...
R HMEG_ a1 Jul17, 2014 03 Table BASE | GETutorial 13 0| fShared DataiMo...
B HMEG_ 2 Jul17, 2014 03 Table BASE | GETutorial 13 0| fEhared DataiMo...
B HMED 3 Jul17, 2014 03... Tahle BASE | GSTutorial 13 0| fShared DataiMo...
HMEQ_ 04 Jul17, 3014 03... Tahle BASE | @STutorial 13 0 fShared DataiMo...
HMEQ_SCORE_INPUT Jul17, 2014 03 Table BASE | GSTutorial 14 0| /Shared DataiMo...
HMEQ_SCORE_OUTPUT Jul17, 2014 03 Table BASE | GETutorial 22 0 fShared Datailo...
HMEQ_SCORE_PROB_OUTPUT | Jul17, 2014 03... Table BASE | GETutorial 14 0| fShared DataiMo...
B HMEG_TEST Jul17, 2014 03 Tahle BASE | GETutorial 13 0| fShared DataiMo...
R HMEGLTRAIN Jul 17,3014 03... Tahle BASE | GSTutorial 13 0| fShared DataiMo...

» Il MLk Library 0 MMLib

Define Business Rule Folders

All of the content in your business rules database is contained within business rules
folders. You must define at least one top-level folder. To define a top-level folder:

1. Select Business Rules = Vocabularies. (You must display a category view to enable
the folder menu options. You can select any of the categories under Business Rules.)

2. Click [#, and select New Top-Level Folder.

3. Enter Tutorials for the folder name, and click OK.

Because multiple users might want to perform the tasks in the tutorial, each user should
create a separate folder in the Tutorials folder. To create a new folder:

1. Right-click the Tutorials folder and select New Folder.

2. Enter a name for the folder such as myUserID. The examples in this tutorial use the
ID sasdemo.

3. Click OK.

For more information, see Chapter 4, “Managing Business Rule Folders,” on page 33.
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Create a Vocabulary, Entities, and Terms

Vocabularies, entities, and terms are the basic building blocks of a business rules
database. Vocabularies contain entities, and entities contain terms. In this tutorial, you
use the data table HMEQ SCORE PROB_OUTPUT, which you registered in “Define
Data Sources” to import the terms for a new vocabulary. Then, you create a new entity
and term manually in SAS Business Rules Manager and rename two of the imported
terms.

For more information about vocabularies, entities, and terms, see Chapter 5, “Managing

Vocabularies,” on page 37.

Create a New Vocabulary

To create a vocabulary:
1. Select Business Rules = Vocabularies.
2. Right-click on your folder in the Tutorials folder, and select New Vocabulary.

3. Enter HMEQ Vocab for the vocabulary name, and click OK.

Import Terms From an Input Data Set

The easiest way to create new entities and terms is to import them from an input data set.
The following steps import all of the terms in the data table
HMEQ_SCORE_PROB_OUTPUT, which you registered in the SAS Metadata
Repository in “Define Data Sources” on page 13.

4. Double-click HMEQ_Vocab to open the vocabulary.

5. Click ml to import the vocabulary entities and terms. The Import Terms window
appears.

6. Select HMEQ SCORE_PROB_OUTPUT as the data source, and enter
BadLoans_Test as the entity name.
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7. Select the check box to the left of the Term table header to select all of the terms,

and click OK.

Import Tems

Mame:

HMEQ_ocab

Data source: S'|QSTLI’[DriaI.HMEC‘!_SCORE_F‘ROEI_OUTF'UT

Entity name: $|EladLnans_Test

Description:

Likrary:

QSTutorial HMEG_SCORE_FPROB_QUTFLIT

Select the terms to import.

Term
CLAGE
CLMNO
DEBTIMG
DELIMNG
D

HEHEHEEK R

JoB
(] LANDLINE
V] LoAN

Type
Decimal
Integer
Decimal
Integer
Character
Character
Baoalean

Integer

|v] Import Domain (2 Values

]

NENEHRRBKN

0-1168.2335
0-71
1.8555395380
01,234,567
|D_0000a0o0
Mgr,Office; Oth
True;Falze

1400- 33000

[ | piscrete ||:| Exclude from Inpu1| [ ] Exclude from Output

HOOO

O

Ooooooodo

EDDDDDDDD

1

Cancel

e
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SAS Business Rules Manager imports the terms and adds them to the entity named
BadLoans_Test. If you expand the list, you see all of the terms that were imported.

B HMEQ Vocab - %
+ Al
Narne: =:=|HMEQ_VDcab
Description:
Farent falder: sasdemo
Created by SAS Demo User

Date created: Aug 3, 2014 08:45 P
hodified by SAS Demo User
Date modified:  Aug 3, 2014 08:45 FM

Entities And Terms

Name Type Description Date Modifiec Modified By  DataType Domain Type Created By

v BadlLoans_Test | Entity Aug 3, 2014 . 5AS Demo User Aug 3, 2014 0 8AS Demo User |2
@ CLAGE Term Aug 3, 2014 ) SAS Demo User Decimal Continuous | Aug 3, 2014 | SAS Demo User
& cLuo Tettn AUy 3, 2014 .. SAS Detno User Integer Continuous | Aug 3, 2014 | SAS Demo User |-
@ DEBTIMG Term Aug 32014 ) SAS Demo User | Decimal Continuous | Aug 3, 2014 ) BAS Demo User L
@ DELIMG Term Aug 3, 2014 . 5A5 Demo User Integer Discrete Aug 3, 2014 0 8AS Demao User
HD Term Aug 3, 2014 . SAS Demn User| Character | Discrete AUg 3, 2014 .. SAS Demao User
ﬁJOEI Term Aug 3 2014 . SAS Demoa User Character | Discrete Aug 3, 2014 . SAS Demo User
0l LanDLINE Term Aug 3, 2014 ) SAS Demo User| Boolean Boolean Aug 3, 2014 ) SAS Demo User z

*®

Click 3¢ to close the vocabulary.

Create a New Entity and Term

In addition to importing terms, you can create entities and terms manually. The
following steps create a new entity and a new term.

9. In the Business Rules: Vocabularies category view, right-click HMEQ_Vocab and
select New Entity. The New Entity window appears.

10. Enter BadLoans Actions as the entity name, and click OK.

11. Right-click BadLoans_Actions and select New Term. The New Term window
appears.
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12. Enter BadLoanF1lag for the term name. Select Boolean for the data type, select

Exclude from input, and click OK.

New Term

Term narme:

Description;

Worahulany:
Entity:

Data type:

Damain type:

Domain values:

Exclude fram input:

Exclude from output:

# |BadLoanFlang

HMEQ_“ocah

BadLoans_Actions

Boolean

| »

Boolean A @

True;False

M@
U@

Cancel

A

The HMEQ_Vocab vocabulary now contains two entities and several terms. You
can display all of the terms in the vocabulary in the category view.

Business Rules: Yocabularies (34 of 34)

IR KSR

Name
v [ Tutorials

v Ml sasdemo
v HMEG Wocab

¥ ¢ BadLoans_Actions
[0 Badloan_Flag

¥ 4 BadLoans_Test
@ clesE
@ cLro
@ DEBTING
@ cELNG
HD
&Hoos
00 LAMDLINE
® Loan
@ WMODELSCORE
@ woRTDUE

Search: (nhone)

Type Description  Date Modified

Alg 3, 20141 .

Aug 3, 20141
Yocahulary Aug 3, 20141
Entity Alg 3, 20141
Tetm Alg 3, 20141 ..
Entity Aug 3, 20141
Term Aug 3, 20141
Term Alg 3, 20141
Term AUg 3, 2014 1.
Term Aug 3, 20141
Term Aug 3 20141
Term Alg 3, 20141
Term Aug 3, 20141
Term Aug 3, 20141
Term Aug 3 20141
Tatrm Alg 3, 20141

=4 18 [open /| [E~

¥

\'||Saure Search | v |
-

Modified By
SAS Demo User

SAS Demo Llser
SAS Demo User
SAS Demao User
SAS Demo User
SAS Demo User
SAS Demo User
SAS Demao User
SAS Demo User
SAS Demo User
SAS Demo User
SAS Demao User
SAS Demo Llser
SAS Demo User
SAS Demo User
SAS Demo User

Domain Type

Boaolean

Decimal
Integer
Decimal
Integer
Character
Character
Boolean
Integer
Integer

Integer

Boalean

Continuous
Caontinuous
Continuous
Discrete
Discrete
Dizcrete
Boolean
Continuous
Continuous

Continuaus

Date Created
Aug 3, 2014 10

Aug 3, 2014 10;
Aug 3, 2014 10;
Aug 3, 2014 10;
Aug 3, 2014 10;
Aug 3, 2014 10;
Aug 3, 2014 10;
Aug 3, 2014 10;
Aug 3, 2014 10;
Aug 3, 2014 10;
Aug 3, 2014 10;
Aug 3, 2014 10;
Aug 3, 2014 10;
Aug 3, 2014 10;
Aug 3, 2014 10;
Aug 3, 2014 10;

1]
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Rename Existing Terms

You can rename a term if it has not already been used in a rule set. Renaming is useful if
the names of some of the terms in imported data are not indicative of their purpose. In
the following steps, you rename two different terms.

13. Right-click the LANDLINE term in the BadLoans_Test entity, and select Rename.
14. Change the term name to HAS_LANDLINE and click OK.

15. Right-click the MODELSCORE term and select Rename.

16. Change the term name to LOAN_SCORE and click OK.

Create a Rule Set and Define Business Rules

A business rule specifies conditions to be evaluated and actions to be taken if those
conditions are satisfied. Rules are grouped together into rule sets. In this tutorial, you
create a single rule set with three rules.

For more information, see Chapter 7, “Managing Rules and Rule Sets,” on page 52.
Create a New Rule Set

1. Select Business Rules = Rule Sets.

2. Select your folder in the Tutorials folder.

3. Click [# and select New Rule Set. The New Rule Set window appears.
4. Enter LoanScoreRules for the rule set name.
5. Select HMEQ Vocab for the vocabulary and click Create. SAS Business Rules

Manager opens the rule set and displays the Properties page.

B LoanScoreRules -
Properies | Rules | Usage | versions | Attachrments | Comments
(%] Yersion: 1.1
Mame: x|LDanScureRuIes
Description:

Parentfolder:  sasdemo

Yocabulary: = (HMEG Vocah | w

Created by: S&S Dema User
Madified by SAS Dema User

Mumkber of rules: 1

Rule Set Logic
# Rule Hame
1 Default Rule Mame 1

Date created:
Drate modified:

Mumhber of terms:

Condition
If

Aug 3, 2014 09:23 P
Aug 3, 2014 09:23 P
0

Action
then
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Define Business Rules

To define the business rules for the new rule set, you enter condition and action
expressions for the terms in the rule set into the rule set editor. The following steps
define three simple rules.

6. Select the Rules page.

7. Expand the BadLoans_Test entity, and select the HAS LANDLINE,
LOAN_SCORE, and REASON terms.

8. Right-click on one of the highlighted terms, and select Use as Condition Term.
9. Right-click the BadLoanFlag term, and select Use as Action Term.

10. Enter the rule expressions into the rule set editor. Each row in the table represents a
different rule. Enter the expressions for each term into the column for that term. You
can enter expressions directly into the table cells, or you can use the equation editor.
Click B to open the equation editor.

Enter the expressions in the following table into the rule set editor.

Condition Terms Action Term
Rule HAS_LANDLINE LOAN_SCORE REASON BadLoanFlag
Rule 1 >.5 True
Rule 2 =True >.6 AND <=8 ‘Homelmp’ True
Rule 3 = True >.7 AND <=8 ‘DebtCon’ False

If you do not specify an operator at the beginning of an expression, SAS
Business Rules Manager adds an equal sign to the beginning of the expression.

In condition expressions, when an AND or OR operator is followed
immediately by another operator, SAS Business Rules Manager inserts the
column term between the AND or OR operator and the operator that follows it.

See “Define Expressions for a Rule” on page 54 and “Terms and Operators Added
by SAS Business Rules Manager” on page 63 for more information.
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The following display shows the decision table with the rules that are defined for the
LoanScoreRules rule set.

B LoanScoreRules

Propeties | Rules | Usage | Wersions | Attachments | Comments

H + @ 4 |Horizontal |~ | [@ Yersion: 1.1

Wocabularies < Candition Tarm Actinn Term -
@ Entar seatch text ) # I HAS_LANDLINE @ LOAN_SCORE & REASON Il BadLoanFlag
1|17 o =5 True
2 01If | ¥ | = True =6 AND <=8 ‘Haomelmp* True
v HMEG_Wocab
v & Badloans_Actions 3| | = | =True =T AND =18 DehbtCon False
01 BadloanFlag + Click hare to add a new rule E
» <+ Badloans_Test E H
H < [T ] [ | ‘.
Rule Details
—
Rule name: |Defau|t Rule Marme 3
Record rule-fired data:  [V]
Mame: LoanScoreRules v |
a [T

|_|>|_

Validate and Save the Rule Set

When you save a rule set, SAS Business Rules Manager validates the content of the rule

set before saving it. However, you can validate the rule set at any time while you are
creating the rule set.

11. Click [€ to validate the rule set.

12. Click [ to save the rule set.

Lock and Close the Rule Set

The last major step in creating a rules database is to create and publish rule flows.

However, you cannot publish rule flows unless the rule set versions that are used in the
rule flows are locked.

13. Select the Versions page.




Create and Publish a Rule Flow 23
14. Select Version 1.1 of the rule set, and click & to lock the selected version.

E: LoanScoreRules -0 X

Properies | Rules | sane | WErsions | Attachrments | Comments

¢+ Yersion: 1.1
Mumber of versions: 1 o ™
|<@ |
-~
version: 1.1 (Locked) <&
» Detailz

15. Click % to close the rule set.

Create and Publish a Rule Flow

A business rule flow is a logical collection of rule sets that define multiple conditions
and actions. The rule flow that you create in this tutorial contains only one rule set, but
most rule flows contain multiple rule sets. After you add the rule set to the rule flow, you
must specify the rule set version in order to be able to publish the rule flow.

For more information, see Chapter 8, “Creating and Publishing Rule Flows,” on page
76.

To create and publish a rule flow:
1. Select Business Rules = Rule Flows.
2. Right-click on your folder in the Tutorials folder, and select New Rule Flow.

3. Enter Score_Loan for the rule flow name and click Create. SAS Business Rules
Manager opens the rule flow and displays the Properties page.

4. Select the Rule Sets page.
5. In the rule sets list, right-click LoanScoreRules and select Add To Rule Flow.

6. Specify the locked version of the rule set in the rule flow. Click Use latest in the
Version column, and select 1.1.
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Ny Score Loan

- x
Properties | Rule Sets | Variables | Tests | Versions | Aftachments | Comments
H & |Simple Rule Flow | » | 5% L. - | Wersion: Current
Rule Sets L4 # |Z| Run Mame |‘h‘ersion | Description
Gg: [ g j 1 [+ LoanScoreRules Use latest | v
Use |atest
211
v [l Tutorials k
v [l sasdemn
B LoanScoreRules HEl [ [+ ]
Rules Logic (0 Rules) v
# Rule Name Condition Action

=~

8.
9.

Click [ to save the rule flow.

Click [ to publish the rule flow. The Choose a Location window appears.

Select the location where you want to publish the rule flow, and click OK.

10. Click % to close the rule flow.
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About Managing Data Tables

The Data category enables you to manage your list of data tables from withinSAS
Business Rules Manager. You can create new Base SAS libraries, add and remove tables,
view table data and metadata, create and delete table summaries, and associate
attachments and comments with tables. The application uses these data tables whenever
it needs to access data, such as for rule discovery and rule flow testing.

You can view the list of tables by selecting Data => Tables. There are three ways to add
tables to the list.

e You can use SAS Visual Data Builder to create new tables and add them to the list.
See “Adding Tables Using SAS Visual Data Builder” on page 26 for more
information.

+ If'the table is already registered in the SAS Metadata Repository, you can add the
table to the list as described in “Add a Table That Is Registered in Metadata” on page
26.

+ If'the table is not already registered in the SAS Metadata Repository, you can add a
new table as described in “Register and Add New Tables” on page 26.

Note: Tables added to the Data category view must be created with the BASE engine.
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Note: If you do not have the appropriate permissions to access a folder, then the tables
and libraries are not listed in the Data category view.

Adding Tables Using SAS Visual Data Builder

SAS Visual Data Builder enables analysts and data administrators to perform data
preparation for analytics. You can design queries to perform joins, add calculated
columns, and subset and sort data. Several productivity features speed the creation of
columns based on common aggregation functions.

Once you design your queries, you can reuse them as subqueries for more sophisticated
queries, export them as jobs for scheduling, or schedule them directly from the user
interface.

The application has data import features that enable you to access data from
spreadsheets, delimited files, and SAS data sets. Once you import the data, you can
prepare it for analysis or join it with existing data.

The application provides a series of features that you can use to extract and transform
data from multiple sources and create new data tables.
To access SAS Visual Data Builder, select Data = Tables. Click E‘?’ to start SAS Visual

Data Builder. For more information about SAS Visual Data Builder, click @ to access
SAS Visual Analytics: User's Guide and videos about using SAS Visual Data Builder.

Add a Table That Is Registered in Metadata

If a data table has already been registered in the SAS Metadata Repository, you can add
it to the list of data sources if the table was created with the BASE engine. To add a
table:

1. Select Data = Tables.
2. Click == and select Add Registered Table. The Choose an Item window appears.

3. Select the table that you want to add, and click OK.

Register and Add New Tables

You can create new Base SAS libraries and register tables by using SAS Business Rules
Manager. You can register only tables that were created with the BASE engine. To
register new tables in the SAS Metadata Repository and add them to the list of data
sources:

1. Select Data = Tables.

2. Click = and select Register Tables. The Register Tables window appears.
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Note: You cannot use the Register Tables option to add a table that is already
registered. You must select Add Registered Table instead. See “Add a Table
That Is Registered in Metadata” on page 26.

Select an existing library, or create a new Base SAS library.
To use an existing library:
a. Select Use an existing library.

b. Click g and select the library.
c. Click Next.

To create a new Base SAS library:

a. Select Create a new library.

b. Specify a name for the new library. The name cannot exceed 60 characters.

c. (Optional) Specify a description for the library.

d. Specify a libref. A librefis a name that SAS uses to refer to the library. Enter a
unique name of eight characters or less.

e. Specify the location for the new library. This location is the folder in the SAS
Metadata Repository where the library is stored.

f. Select the server and the directory where the data tables reside.

g. Click Next.

Note: If you click Cancel at this point, a folder for the library is created in the
SAS Metadata Repository, but the folder does not appear in the list of data
tables.

27

Select the tables that you want to add to the library, and click Ejp to add the tables to

the Selected tables list. Click Q to add all of the tables to the Selected tables list.

5. Click Finish.

Edit Table Properties and View Table Metadata

The Properties page displays table metadata. On this page, you can edit the data source
name and description, and change the table associated with the data source name.

1.

Select Data = Tables.

2. Double-click on the table whose properties you want to edit. The Properties page

appears.
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The Properties page displays table metadata such as the number of columns, the
table location, and information about each column in the table.

M HVEQ G4 -0 X

Properties | Table View | Summary | Atachments | Comments

Data source name: |Hr\-1E0_O4 Table name: HMEC_Q4 E{

Description: Type: Table
Date created: Jul 9, 2014 01:15 AM

Library: hmegref Columns: 13

Engine: BASE Location: IShared Data/Model ManageriHmeg/HMEQ_Qid

Column Information

Hame Type Format Length Description

BAD UM 8 [l
LOAN UM ]

MORTDUE MU 8

VALUE UM ]

REASON CHAR 7

JOB CHAR 7 .
Yo UM ] )
DEROG MU 8

DELING UM ]

CLAGE UM ]

MIMNG UM 8

CLNO UM ] [
MEATIN RILIN ] L7 ]

3. Edit the data source name and description, or click [, to select a different table as
the data source.

4. Click [ to save the changes.

View Table Data

To view table data:
1. Select Data = Tables.
2. Double-click on the table that you want to view.

3. Select the Table View page.
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On the Table View page, you can control the display by selecting specific columns
in the Columns section. The Column Information section displays information
about the currently selected column.

M HMEQ_Q4 - O X
Properties | Table View | Summary | Attachments | Comments
(%)

V] Columns Y Filter: Mone B
V@ 840 ~ @ BaD @ LOAH @ MORTDUE @ VALUE & REASON & JOB  *
M@ Loan 1 1100, 46121563229 39025 Homelmp Other N

M ® HoRTDUE _ 1| 162.06479066 54374.03044 66177.01607 Homelmp Other

M@ vaLue ) 1 12020162063 11615734546 16700 Homelmp Other

M & rResson 1| 78312673066 . .

M4 Jos - 1 1700 52740807781 59160.815393| Homelmp Dffice

¥ ® vou 1/ 088.83395108 30548, 58827308813 Homelmp Other

/@ DEROC 1 1800 48640 38634362586 Homelmp Other E
M ® DELING all 1 1800 28502 43024| Homelmp Other

— 1 2000 32700, 33721455416 Homelmp Other

Column Information ’ 1 2000 .| 42737.002789| Homelmp Sales

Attribute Value 1| 12547035819 22608 .

Name BAD B 1| 241153889327 20616502098 71256648928 Homelmp Dffice

Labal 1 684.99610605 45000 41420135332 Homelmp Other

Length 3 0| 57727318563 53488824759 87400 Mar

e um £ 1 2100 71000 82850 Homelmp Other

Format 1 2200 20355871352 287.75473736| Homelmp Other r

Informat | 1| 13865660014 75353038323 13209.702579 Homelmp Mar

Varnum 1 1 2200 23020 . 1

To sort the table based on the values in a particular column, click on the column heading.
If the column is sorted in ascending order, a * appears beside the column heading.

When the column is sorted in descending order,a ™ appears.

Filter Data in the Table View

You can filter the rows that are shown on the Table View page in either of the following

ways:

+  Click 5 above the table. The Filter window appears. Enter a valid SQL expression,
and click Apply.

* Right-click on a value in the table. SAS Business Rules Manager displays several

predefined filter options. You can select any of these options. Depending on which
option you select, you might be prompted to enter data values for the query.
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@ PREDICT (B LOWER & UPPER

18221998084 1RA TUACINL N0 M ERTAR

Filter
1TD.B1E1TEY

Clear filter
153.034750¢

FREDICT between...
152.4914324¢

| PREDICT = 182.21998084

1973223780 ppep)et «= 182.21993084
166.953961 oo oTo 182 21008084
1367234558 PREDICT »=182.21008084
114.876158¢  PREDICT = 182.21008084
153.8052321  PREDICT == 182.21998084

The expression that you enter is displayed above the data table, and the table is filtered
accordingly.

? MK Filter: PREDICT hetween 1560 and 178 AND _MNAME_ contains "CA"

A NAME. @ survey da.. B ACTUAL & PREDICT (& LOWER
CA_San_Diego 01 MOY2013 . 70161786 15734128385
CA_San_Franci. 01MOY2013 .| 153.03478082 13871481023

To clear the filter and display the entire table, click X

For more information about SQL expressions, see SAS FedSQOL Language Reference.

Create a New Table Summary

To create a new table summary:

1. Select Data = Tables.

2. Double-click on the table for which you want to add a summary.
3. Select the Summary page.

4. Click .

5. In the New Summary window, select the Collection period and the specific date or
time values for the collection period that is represented by the data in the table.

Note: The Collection period is not used to filter the data.
6. (Optional) Specify a summary description.
7. Click Run. SAS Business Rules Manager runs a process to summarize the data and

adds the new summary to the Summary page.

Double-click on the summary to open it.
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The following display shows the Summary page for the Claim_History table. The
collection period represented by the data in the table is 05/29/14.

b2 CLAIM_HISTORY:05/29/14 - X
Interval | Discrete
Mame Minimum  Maximum Average Standard Deviation  95th Percentile 5th Percentile Skewness Kurtosis Missing
AGE 16 a1 448374 860645 a9 30 -0.03454 -0.0809 |l
BIRTH -15155593. 10198.292 ) -19845.25433 315520289 327089901, -7022.810M 006072 -0.01203 i
BLUEBCOK 1500 BA740 15659.923.. 842876526 30950 4800 07938 065218 a
CAR_AGE =3 28 829815 a.71445 18 1 028046 -0.76423 6329
CLM_AMT 0 12324712 1511.26613 472525283 G407 0 929646 13647658 a
HOME_WAL 0 88528234 154523.01.. 12918844253 A74650.2365 0 049197 -0.0354 a7a =
INCOME 0 367030.26.. B1672.076.. 47457 20673 152003 65425 o 118167 1.98879 ara
wvR_PTS 0 12 1.71015 215901 [} o) 1.34051 1.33584 0
OLDCLAIM a A7037 4033.97787 ar3zidaz 26871 0 311976 9897497 a
TIF 1 28 532916 411079 13 1 0.89942 0.47971 DE
TRAYTIME 5 14212063 341787 1586461 G0.28124 683215 043658 05952 0y
Histogram of AGE
1400 1435
1260
E 1000
S 750
400
280+
D_
missing 31.45 3435 ar.25 4015 43.05 4595 48.85 81.75 54 65 a7.85
Value

Add Attachments to a Table

To add an attachment such as a document file or an image file:

1. Sele