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Introduction

Overview

JBoss BRMS is a tool to help author, create, manage and test rules intended for business analysts. JBoss Developer
Studio (JBDS) is intended for use by your technical developers in an organization. This lab expects that you have
some knowledge around a rules engine, and will explore some of the features with how to get started using the
BRMS to author, test, package, and publish rules. How to use JBDS to do the same, and then exercise those rules
via soapUl ie as a Web Service This lab will walk you through setup, running the included examples, and authoring
some new rules, test cases, and more via both JBoss Developer Studio and BRMS. With that said, most importantly
have fun, and raise your hand with any questions.

Included Flles

Several files are included with this workshop. These files are all included in the Downloads directory on the Desktop
in the BRMS and JBDS folder. You will need to get files out of the Downloads directory, and we will walk you through
those steps.

System Expectations

It is expected that you have a Windows, Linux or Mac notebook and you are comfortable working and running Java
programs on it. Itis expected you will have the environment PATH set to include a JDK 6.0 to use for these labs. It is
also a good idea to have JAVA_HOME set to your JDK that you plan on using. Please make sure you do this before
running any of the labs. Two examples of what these settings might look like is below:

PATH=${Some Path}/jdk1.6.0_20/bin:${Some Path}/ant/apache-ant-1.8.1: ${More Path Info}
JAVA_HOME=${Some Path}jdk1.6.0_20

To verify that this is correct you will have to look at these values on your system One simple way to check the JDK
version that you have is to run:

java -version
to see which one is in your path, and it should be a JDK 6 version to run this lab.

Please note that having an existing CLASSPATH environment variable set may cause odd issues with jar class load-
ing, it is recommended to have this empty and not set. Please make sure to back up this value for when the lab is
over. You are welcome to not do this, however weird things may happen when you are running through the labs.

What is Expected of You

Please feel free to raise your hands with any questions that you have about the lab; feel free to ask why it is you are
doing something, or if something does not feel right. Please know that all care was made in creating this user guide,
but all screen shots and steps along the way might be off by just a little so please be patient with any issues.

JBoss by Red Hat BRMS and JBDS
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Lab Number 1: Installation of BRMS

Get the File

In the ${USER_HOME}Downloads/BRMS directory you will find the BRMS installer, it should for Linux look something
like this:

@ jimtyrrell@localhost:~/Desktop/Downloads/BRMS

File Edit View Search Terminal Help

[jimtyrrell@localhost ~]$ cd Desktop/Downloads/BRMS/
[jimtyrrell@localhost BRMS]$ unzip brms-standalone-5.1.0.zip |:|

Run the commands after opening a terminal window:
cd Desktop/Downloads/BRMS
unzip brms-standalone-5.1.0.zip

Thats it you have the BRMS installed and almost ready for use.

JBoss by Red Hat BRMS and JBDS
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Lab Number 2: Installation of IBDS

Get the File

In the ${USER_HOME}Downloads/JBDS directory you will find the JBDS installer, it should for Linux look something
like this:

jbdevstudio-product-eap-linux-gtk-4.....
Running the Installer
The next step is to run the installer. The command to do that is very simple:

cd ~student/JBDS
type in java -jar and j and the tab key to bring up the correct file
java -jar ${The_File_Available_For_Linux_Above}

A command prompt will be used for this and on Linux it looks like this

jimtyrrell@localhost:~/Desktop/Downloads/JBDS - 0O x
File Edit View Search Terminal Help
[jimtyrrell@localhost ~]$ cd ~jimtyrrell/Desktop/Downloads/JBDS/ (4]

[jimtyrrell@localhost JBDS]$ java -jar jbdevstudio-product-eap-linux-gtk-x86 64-
4.0.0.v201102091614R-H167-CR3.jar

Running this command will then get you to the next step in the process the visual installer. It will look something like
this:

JBoss by Red Hat BRMS and JBDS




JBoss Developer Studio 3.0.0.GA

Introduction
Step 1of 11

Flease read the following information:

This installer will guide you through the installation of JBoss Developer Studio 3.0.0.GA.
It is strongly recommended that you quit all programs before continuing with this installation.

Click the "Next" button to proceeded to the next screen. If you want to change something on a
previous screen, click the "Previous” button.

You may stop this installation at any time by clicking the "Ouit" button.

JBoss by Red Hat

© Next | [ €3 quit|

Please Select Next

JBoss by Red Hat BRMS and JBDS
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Select the Next Button and this will get you to this screen:
o JBoss Developer Studio 3.0.0.GA E

End User License Agreement
Step 2 of 11

') Please read the following license agreement carefully:

LICENSE AGREEMENT
RED HAT® ENTERPRISE LINUX®
AND RED HAT® APPLICATIONS

This end user license agreement ("EULA") governs the use of any of the versions of Red Hat
Enterprise Linux, any Red Hat Applications (as set forth at www.redhat.com/licenses/products),
and any related updates, source code, appearance, structure and organization (the "Programs"),
regardless of the delivery mechanism.

1. License Grant. Subject to the following terms, Red Hat, Inc. ("Red Hat") grants to you ("User") a
perpetual, worldwide license to the Programs pursuant to the GNU General Public License v.2. v

/| accept the terms of this license agreement.
») | do not accept the terms of this license agreement.

JBoss by Red Hat
| (J Previous ‘ €3 Quit |

Please select the “I accept....” radio button to enable the next button. Click the next Button.

JBoss by Red Hat BRMS and JBDS
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The next screen prompts you on where to install JIBDS. Make the name unique and don't just select the default. A
few recommendations. Make sure you write down or remember this path. Please make sure it does not have spaces
in it, as older versions had problems running with spaces in the installed path and it should be fixed, but you never
know. Also if you already have an existing copy of JBoss Developer Studio installed please raise your hand. Also
please put in something unique in the name so that someone else after you will able to install this lab without any
problems.

o JBoss Developer Studio 3.0.0.GA e

Select Target Folder
Step 3 of 11

| Select the installation path:
/home/jimtyrrell/jbdevstudiojpt [ Browse...

JBoss by Red Hat

| Previous | | €3 Next | | €3 Quit |

Please Select Next
No changes probably will be made to this setting please select Next. You will be prompted to make this directory if it
does not exist. If you do not see a prompt like this, select previous and make the installation path unique.

o Message x

The target directory will be created:
fhome/jimtyrrell/jbdevstudiojpt

‘ 0K H Cancel ‘

JBoss by Red Hat BRMS and JBDS
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Next you will be prompted to use the JDK that was used from your path/java_home properties. No changes are
needed with this setting.

o : : =X
\

Select Java VM
Step 4 of 11

JBoss Developer Studio needs Java S and does not work with gij java.
Java 6 is required to run JBoss Enterprise Application Platform 5.

») Default Java VM
Specific Java VM

JBoss by Red Hat

(3 Previous | | € Next || €3 Quit

Please select Next

JBoss by Red Hat BRMS and JBDS
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The next box will prompt you to install and make available the embedded EAP instance. Please leave this section
alone and click Next. If this was the SOA-P (Service Oriented Architecture - Platform) Lab then you could add a
SOA-P instance that would already have to be installed. You also could add another JBoss EAP/AS instance, but for
the purposes of this lab this is not required and not recommended.

Select Platforms and Servers
Step 5 of 11

Developer Studio includes JBoss Enterprise Application Platform. Would you like to install it?
») Yes, and have it ready for use in Developer Studio (Java 6 is required to run JBoss EAP 5)

No
Add PIatforms/Servers vou want to be configured invDevelop_er Studio.
Name | Type AVersionl Location Find...
Add..
JBoss by Red Hat

(3 Previous | | €3 Next | | €3 Quit

Select Next

JBoss by Red Hat BRMS and JBDS
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The next screen just shows you what will be installed:

JBoss Developer Studio 3.0.0.GA

Summary Information

Step 7 of 11

Ready to install. Important data are listed below. Press "Next" to start installation,
Installation path
jhome [jimtyrrell | jbdevstudiojpt
Java VM path:
default
Following components will be installed:
JBoss Developer Studio 3.0.0.GA
Eclipse
JBoss Enterprise Application Platform
Disk Space:
Available Disk Space: 56.76 GB
Required Disk Space: 748.07 MB

JBoss by Red Hat

| (3 Previous | | € Next ‘ €3 Quit ‘

Click Next

JBoss by Red Hat BRMS and JBDS
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The installer running
ot JBoss Developer Studio 3.0.0.GA ==
\

Installation
Step 8 of 11

W ¥ Pack installation progress:
/home/jimtyrrell/jbdevstudiojpt/studio/eclipse/plugins/org. jboss.tools.seam.ui_3....

| JBoss Developer Studio 3.0.0.GA |
W ® Overall installation progress:

1/3 \

JBoss by Red Hat
€3 Quit |
Wait for Next to be available to you once the installer is completed
JBoss by Red Hat BRMS and JBDS
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o : : =X
\

Shortcuts
Step 9 of 11

[v] Create shortcuts in the Start-Menu
[ ] Create additional shortcuts on the desktop

create shortcut for:

2) current user

JBoss by Red Hat
€ Next | | €3 Quit

Select Next if you want to make any changes, feel free.

JBoss by Red Hat BRMS and JBDS
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Congratulations you have installed JBDS 2.0

o : : L)
‘S

Finish
Step 11 of 11

Vv

¥ Installation has completed successfully.
& ¥ An uninstaller program has been created in:
/home/jimtyrrell/jbdevstudiojpt/Uninstaller

JBoss by Red Hat

€2 Done [

Please Select Done.

Congratulations you are now done installing JBDS 3.0 on your local workstation. You have now completed this lab
and we will next create a new Seam Project using the already running HSQLDB.

JBoss by Red Hat BRMS and JBDS
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Lab Number 3: Start the BRMS

Config File Change

You will need to change to the directory below, and edit the following file via the nano command as shown.

r/default/conf/props

/home/jimtyrrell/Desktop/Downloads/BRMS/brms-standalone-5.1.0/jboss-as-web/serve
[jimtyrrell@localhost props]$ nano -w brms-users.properties [}

You will need to uncomment the following lines as shown:

k-] jimtyrrell@localhost:~/Desktop/Downloads/BRMS/brm

File Edit View Search Terminal Help
File: brms-users.properties

admin=admin
#malilman=password

Make sure you save the file

Start BRMS
In the ${USER_HOME}Downloads/BRMS where you unzipped the brms*.zip file, you will need to change to the:

cd brms-standalone-5.1.0/jboss-as-web/bin
./run.sh -c default

[jimtyrrell@localhost BRMS]$ cd brms-standalone-5.1.0/jboss-as-web/bin/
[jimtyrrell@localhost bin]$ ./run.sh -c defaultl

s

[ e I et g ‘

Wait for it to finish starting, you will see a message like this:

19:57:46,760 INFO [HttpllProtocol] Starting Coyote HTTP/1.1 on http-127.0.0.1-8
080

19:57:46,773 INFO [AjpProtocol] Starting Coyote AJP/1.3 on ajp-127.0.0.1-8009
19:57:46,777 INFO [ServerImpl] JBoss (Microcontainer) [5.1.0 (build: SVNTag=JBP
APP 5 1 0 date=201009150134)] Started in 34s:589ms H

JBoss by Red Hat BRMS and JBDS
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That's it, now open up a web browser, and look at
http://localhost:8080/jboss-brms:

) JBoss BRMS - Mozilla Firefox

File Edit View History Bookmarks Tools Help

‘ v % @ IQ http://localhost:8080/jboss-brms/org.drools.guvnor.Gu V|

[ovel

Q) JBoss BRMS | 4
Login
k% Login
User name:
Password:

OK

Now login with admin/admin

Now you will be prompted with the following:

f Welcome to BRMS

' This looks like a brand new repository.
Would you like to install a sample repository?

Yes, please install No
samples thanks

Click on “Yes, please install samples”

JBoss by Red Hat

Most Visitedv MlRed Hat MllCustomer Portal MlDocumentation M Red Hat Network

BRMS and JBDS
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http://localhost:8080/jboss-brms
http://localhost:8080/jboss-brms

The page at http://localhost:8080 says:

About to install sample repository. Are you sure?

‘QCancel’ [ <Jok }

Click on “OK”

The page at http://localhost:8080 says:

A Repository installed successfully.

o ]

Click on “OK”

JBoss by Red Hat BRMS and JBDS
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Lab Number 4: Explore the Sample Application

Explore the Sample Application
Open up the Knowledge Bases and expand out the Packages -> mortgages as shown:

| Q) JBoss BRMS |

JBoss BRMS
Navigate <« Find x
% Browse +!  Name search ...

H3 Knowledge Bases - ,:O-,

Create New ~

, Find items with a name matching:
=) ;a3 Packages

@ i} defauttPackage Include archived assets in results: ]
= f§} mortgages Search
’(,‘ Business rule assets
Technical rule assets @ Enter the name or part of a name. Alternatively, use the categories to browse.
()= Functions
$§? DSL configurations Text search ...
&) Model Attribute search ...
-k% Processes
¢eo| Enumerations
[f, Test Scenarios
¥ XML, Properties
B’Other assets, documentatior
b%WorkingSets
g ;L. Global Area

JBoss by Red Hat BRMS and JBDS
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Click on the Business Rule Assets

I

| ) JBoss BRMS

Navigate <«
% Browse +
£ Knowledge Bases -

Create New

Bg ;_,. Packages
® f} defauttPackage
= $ mortgages
‘% Business rule assets
Technical rule assets

(x)=Functions

{6 DSL configurations
E» Model

-Rﬁ Processes

eec| Enumerations

[ \/: Test Scenarios

Find Business rule ass '*
Showing 7 items out of 7. [refresh list] [open selected]
Name Last Modified

ED Bankruptcy history
[—“J_] CreditApproval

E‘_] No bad credit checks
E Pricing loans

E‘D RegexDslRule

ED Underage

B no NINJAS

No ninjas |

2008/09/30 19:55

2008/10/21 09:35

2008/09/30 19:55

2008/09/30 20:46

2008/10/22 12:41

2008/09/30 19:54

2008/10/01 14:32

Status

Draft

Draft

Draft

Draft

Draft

Draft

Draft

[open selected to single tab]

Welcomg

Categories

Eligibility rules
Eligibility rules
Eligibility rules
Pricing rules
Technical
Eligibility rules

Eligibility rules

Double Click on Pricing Loans, this will open a decision table, essentially a spreadsheet for storing tabular data that
will be used by the rule engine. In this case it maps incomes, loan requested, down payments, etc to the willingness
of the organization to make a loan. Click the downward facing arrow in the upper right corner (You might need to
expand your browser window) shows you the mappings between the Java Objects and these tables. Click on the
pencil icon to the left of amount min and you will see the following screen, and pop up box/window. Notice some of
the mappings, we will expand these java objects in a bit:

)

JBoss BRMS - Mozilla Firefox

JBoss by Red Hat

File Edit View History Bookmarks Tools Help
Q) JBoss BRMS | &
Navigate «| | Find Business rule asse */|| Pricing loans %
% Browse +| | savechanges Saveand close
K
() bz polmzs Decision table
Create New v 4| Condition columns
s Packages 8 pamount min
 ff} defauttPackage 8 pamount max
o {3 mortgages 8 Yperiod
% Business rule assets 8 Yincome
& Technical rule assets 8 Jdeposit max
{x)=Functions %
{8 DSL configurations
& Model | Action columns
R Processes 8 »Loan approved
4o¢] Enumerations a2l
[ Test scenarios 8 prate
F3{ XML, Properties %
P Other assets, documentatior
5 WorkingSets ~ | (options)
& ;53 Global Area
Modity | v |
Row Numb Des amount min amount max period income deposit max Loan approved
@ income: Asset (1 Item)
1 131000 200000 30 Asset 20000 true
@ income: Job (2 Items)
2 10000 100000 20 Job 2000 true
3 100001 130000 20 Job 3000 true
A7 QA +

Validate Verify View source Actions... v Status: [Draff] [~

LMI

10

rate

v

Welcome: admin [Sign Out] |

. Title: [Pricing
loans]
[show
more
info...]

BRMS and JBDS
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Click the x to close the pop up box. Click the now upward facing arrow to minimize those mappings, and now notice
the highlight of row 2 under income and a click on the Modify arrow as shown, this will be important a little later on in
the lab:

period X

B o

Click on the 20 in Row 2, and update the 20 to a 25, notice that an Enumeration was provided for you. Change this
back to 20. Then please click on “OK”".

Lets explore some of those mappings in a little more detail. On the left hand side click on Model, once that opens
click on MortgageModel, then click on the downward facing arrows to expand “LoanApplication” and “Applicant” and
this will bring you to the screen as shown, note that these are essentially Java Beans that are just objects that store
data:

JBoss BRMS

Navigate <« Find Business rule asse Pricing loans Model [mortgages] MortgageModel '*

% Browse + Save changes Save and close Validate Ver
Knowledge Bases i

& < LoanApplication pelLLL

Create New v [

# Addfield Change factname Delete

=] J}. Packages

= i} defaultPackage amount: Whole number (integer) /78
= {ff mortgages approved: True or False /28

%y Business rule assets

Technica] rule assets approvedRate: Whole number (integer) /78

()= Functions deposit: Whole number (integer) /&

%'§'% DSL configurations

z — . explanation: Text//8

m\

fk Processes lengthYears: Whole number (integer) /2 &

'2] Enumerations

insuranceCost: Whole number (integer) /&
[L/\ Test Scenarios

FZ{ XML, Properties Applicant -
zother assets, documentatior N
2. WorkingSets N Add field Change fact name Delete

2
4 5au Clobal Area
o creditRating: Text/ &

approved: True or False /78
applicationDate: Date ;// &
name: Text/ 8

age: Whole number (integer) /&

IncomeSource s
Bankruptcy v
27 QA +/. | Add new fact tvpe

Expanding the Loan Application by clicking the downward facing arrow, and viewing the Member Fields of the
LoanApplication Object that is being created for you under the covers. In other words this is our Domain or Object
Model, and in Rules area, we call these Facts, simply Java objects that we previously viewed the mappings for with
the Pricing loans Decision table earlier.

Explore the Domain Model Objects and the mappings in Pricing loans by clicking the tabs above. Once you think you
have a good handle on the model and the mappings, we can move on to another part of the user interface. If you
have any questions please raise your hand.

JBoss by Red Hat BRMS and JBDS
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Go back to the Business Rule Assets, and look at Underage. This is an example of the DSL (Domain Specific Lan-
guage) that is used to guide a business user or analyst into making some decisions or putting in correct values when

writing a rule™.

You can see the DSL file, via DSL configurations, and clicking on ApplicantDSL, you should see this:

) JBoss BRMS

| &

JBoss BRMS

Navigate «
% Browse +
£} Knowledge Bases -
Create New v

[

= sauPackages

@ ff} defaultPackage

= 3 mortgages
‘v Business rule assets
& Technical rule assets
(x)=Functions
{8 DSL configurations

Find Business rule asse */|| Pricing loans Model [mortgages] *'| MortgageModel DSL configurations *'| Applica
Save changes Save and close Validat
Title

[when]lWhen the credit rating is {rating:ENUM:Applicant.creditRating} = applicant:Applicant(creditRating=="
{rating}") [sl
[then]Approve the loan = applicant.setApproved(true)

[when]lwhen the applicant dates is after {dos:DATE:default} = applicant:Applicant(applicationDate>"{dos}")

[whenlWhen the applicant approval is {bool:BOOLEAN:checked} = applicant:Applicant(approved=={bool})

[when]When the ages is less than {num:1?7[0-9]7[0-9]1} = applicant:Applicant(age<{num})

Now that we have explored some of the assets that make up rules, we need to explore what it takes to test the rules.
Click on Test Scenarios and you should see something that looks like this:

| O JBoss BRMS

JBoss BRMS

Navigate

% Browse

£ Knowledge Bases
Create New v
= ;L. Packages
) $ defaultPackage
= $ mortgages
’;} Business rule assets
Technical rule assets
(%)= Functions
{8 DSL configurations
&) Model
{k Processes
¢e0| Enumerations
fl,/ Test Scenarios
2 XML, Properties

| &

<« Find Business rule ass: *'|| Pricing loans Model [mortgages’ *'| MortgageModel DSLc
rh 3 [refreshlist] [open selected] [open selected to single tab] \3
= Name Last Modified Status Categories

¥4 Are they old enough 2010/05/26 12:27 Draft Test scenarios

Test really basic validation, common sense stuff

¥ Good credit history only 2010/05/26 12:28 Draft Test scenarios

Obviously we only want people who can pay stuff t

¥4 NINJAS 2008/09/30 19:47 Draft Test scenarios

[L}n No bankruptcies 2008/09/30 17:20 Draft Test scenarios

‘We don't want bankrupt people since 1990, or if the

[L}n Pricing low end 2008/09/30 21:19 Draft Test scenarios

z Other assets, documentatior
& ... ..

JBoss by Red Hat

BRMS and JBDS
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Clicking on Are they old enough brings up a screen like this:

Q) JBoss BRMS [
Navigate <« Find 2 Are they old enovL *
% Browse + Save changes Save and close
o T =/ Run scenario
Create New v = GIVEN
= 5aa Packages insert [Applicant] [a] S
e EdefauhPackage age: 17 5]
= f} mortgages o
‘¥ Business rule assets insert [LoanApplication] [application] .
2 )
Techmca] rule assets amount|1 a
(%)= Functions a
E’ DSL configurations insert [IncomeSource] [incomeSource] .
Model .
» Add a field
{k Processes
42| Enumerations 4=EXPECTE &% Use real date and time ~|
[V Test Scenarios LoanApplication [application] has values® a
B2 XML, Properties approved: equals ~|[false ~| a
B’Other assets, documentatior )
2. WorkingSets explanation: equals ~| Underage a
) 553 Global Area More...
(configuration) All rules may fire j
= (globals)
Description:
Test really basic validation, common sense stuff

Clicking on Run scenario, runs the test case against the Rules engine. You should see a green bar indicating suc-
cess. This is not unlike jUnit or TestNG if you are familiar with them. A simple test case to validate that with a given
input you have the proper output when running that input through the rules engine. Lets try a few things:

1. Change the age to 22, and run the test, what happens?
Did you notice that the green bar turned to 0% coverage, two expectations were not meant.

2. Click on the Show Rules Fired, to view the Rules that were triggered. See which ones were triggered
3. Now change the age back to 17, and run the test again. Did you notice what happened?
4. Now Click on Show Rules Fired and see how the Rules fired

If you wanted to change the age to 18, lets do that, and to make sure it takes effect, make sure you click Save
changes to make this change available

You now have explored some of the assets that make up the BRMS, and you have now completed this lab.

JBoss by Red Hat BRMS and JBDS

23



J B 0 S S b E V E L 0 P E R S T U b I O

Lab Number 5: QA and Testing

Open the QA tab in the same way that you expanded the Knowledge Bases earlier, Expand Test Scenarios in Pack-
ages, and click on mortgages as shown below:

) JBoss BRMS | 4
Navigate <« Find *'|| Are they old enoug *'| Scenarios for mo '*
% Browse + Scenarios for package:mortgages
H3 Knowledge Bases . Run all scenarios
.")f QA -
= &Test Scenarios in packages
8} defaultPackage Showing 5 items out of 5. [refresh list] [open selected] [open selected to single tab]
$ mortgages Name Last Modified Status Package
25 =
B3 Analysis (% Are they old enough 2011/05/01 20:34 Draft mortgages
Test real Iy basic val dation, common sense stuff
B Good credit history only 2010/05/26 12:28 Draft mortgages
Obviously we only want people who can pay stuff t
(¥ NINJAS 2008/09/30 19:47 Draft mortgages
[L;} No bankruptcies 2008/09/30 17:20 Draft mortgages
We don't want bankrupt people since 1990, or if the
¥4 Pricing low end 2008/09/30 21:19 Draft mortgages

Now click on Run all scenarios at the top of the page. You can see that we have no missed expectations, such a nice
feeling, something one never gets often enough. Note however that we have two uncovered rules. Looks like to me
we need to create a test case for Row 2 and Row 3 for Pricing loans. Lets do that, create two new test cases.

Lets open the Test Scenarios again under the Knowledge Basis, and open up the Pricing low end, and make a copy
of it. You do this by Clicking “Actions” -> Copy in the upper right hand corner. Lets call it pricing mid range:

Copy this item —
% Copy this item
New name: Pricing mid range
New package: mortgages j
Create copy

In a perfect world a QA person or business analyst would have to be the one creating these test cases, as it is not a
best practice to have the rule creator, be the rule tester.

JBoss by Red Hat BRMS and JBDS
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Pricing mid range will be open for you, and update the Loan Application->amount to 120000, insuranceCost to 10 and
approved Rate to 6 as shown:

Run scenario

gi[application] field [approved] was [true].
Summary: ggl[application] field [insuranceCost] was [10].
gei[application] field [approvedRate] was [6].

Auditlog: Show events

o GIVEN
insert [IncomeSource] [income] =
type: Job 5]
amount:| 65000 a
=}
insert [LoanApplication] [application] -
amount: 120000 =]
) deposit: 1500 a
lengthYears: 20 =}
a
ired i Show rules fired
- EXPECTE 2 rules fired in 1ms. .
&Y Use real date and time ~
LoanApplication [application] has values:® =
e approved: equals | true ~| a
g insuranceCost:  equals ~| 10 a
gE] approvedRate: equals ~| 6 a
Click Run scenario and you should notice that that the test turned green
If you click on Show rules fired, you will notice that Row2 is now covered.
' Copy this item X
$ Copy this item
New name:| pricing High End
New package: mortgages j
Create copy
'-\nnrn\fnr!' amMmrTaTe =1 TrTra -l ™
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Lets do the same thing for covering/testing Row 3, copy Pricing the low end, call it “Pricing high range”. Make type
“Asset”. LoanApplication amount be 140000, insuranceCost 0, and change the approvedRate to 2. Clicking Run

scenario, you should see that you get a green bar.

Save changes Save and close

Run scenario

gel[@pplication] field [approved] was [true].
Summary: E_E][application] field [insuranceCost] was [0].
gel[@pplication] field [approvedRate] was [2].

Auditlog:  Show events

4 GIVEN
insert [IncomeSource][income] -
type: Asset a
amount:| 25000 a
a
insert [LoanApplication] [application] a
| amount:| 140000 =
deposit: 2000 S|
lengthYears: 30 =)
=}
ired i Show rules fired
- EXPECTE 2 rules fired in Oms. .
&Y Use real date and time ~
LoanApplication [application] has values:® -
ée]  approved: equals ~| true ~| a
gl insuranceCost: equals ~|0 =)
#] approvedRate: equals v 2 a

Make sure you click save changes on on the two new test cases you created.
Make sure you save both the Pricing High End, and Pricing mid Range.

Go back to the QA -> Mortgages list, and click on Refresh List.

Now the question is, is this enough testing. If you click on Analysis on the left hand side of the tab, and click on mort-
gages, you will see a “Run analysis button. Click on this, an you will see some of the “gaps” that are in the test
cases. The info presented here is beyond the scope of this lab, but it is something to be aware of in the power that is
the BRMS. You will not it might present a lot of items, that may or may not be issues that need to be dealt with. A
future enhancement is to mark items as ignored, but that is not available in the current product.
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Click on Run all scenarios, as shown:

If we go back to the QA tab -> Mortgages and click Run all scenarios, you will see complete coverage, as shown:
-

« Find */|| Business rule asse *| Scenarios for mo '*|| Pricing low end *'|| Pricing loans */|| Enumerations [mor *

Scenarios for package:mortgages
Run all scenarios

Overall result: SUCCESS

Resuts: N © i 01 of 18 €xpeciations.
ruies covereq: [ 100 of he rules were fested.

Scenarios

Are they old enough: | NN (O failures outof 2] Open
Good credit history only: [ NRNRERRMEE 0 failures outof 2] Open
Mid Range: | NN (0 f=ilures outof 3] Open

NiNJAs: [ O failures outof2] Open

No bankruptcies: | N NN (0 failures outof 3] Open

ion Pricing Hign End: | NG O filures outof 3] Open
pricing low end: | N NN NN (O failures outof 3] Open
Close
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Lab Number 6: JIBDS Examples

Open Application -> Programming -> JBoss Developer Studio 4.0.0
When it starts just say yes to the default workspace.
Feel free to to say yes to letting Red Hat look at how you use the JBoss Developer Studio.

Click the X to the right of the welcome screen as shown:

File Edit Navigate Search

= Welcome &2

Open File -> New -> Other

Search on Drools as shown:

e New

Select a wizard

Wizards:

|drools|

- = Drools
49 Drools Project

Click Next

JBoss by Red Hat BRMS and JBDS
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Put in the Project Name, FirstOne as shown:
New Drools Project
Create a new Drools Project
Project name: |First0ne|
Use default location
/f_)\
0, <Back | Next> || Cancel
Click Next

JBoss by Red Hat
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Select all of the examples as shown:
o
New Drools Project

Create a new Drools Project

v Add a sample Helloworld rule file to this project.

V| Add a sample Java class for loading and executing the Hel
v Add a sample HelloWorld decision table file to this project
V| Add a sample Java class for loading and executing the Hel

v Add a sample HelloWorld process file to this project.

v |/Add a sample Java class for loading and executing the Hel

Click Next
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Now you will have to select the BRMS Drools runtime, click the “Configure Workspace Settings”

)

Drools Runtime

€3 No Drools Runtimes have been

V| Use default Drools Runtime (ct

Drools Runtime:

Click “Add” and navigate to:

/home/student/Desktop/Downloads/BRMS/brms-standalone-5.1.0/jboss-as-web/server/default/deploy/jboss-brms.war
/WEB-INF/lib

So it looks like this:

i Drools Runtime X

Either select an existing Drools Runtime on your file system or
create a new one.

Name: Drools Runtime

Path: Browse ...

Create a new Drools 5 Runtime ... \

] Cancel \ ‘ OK

Click “OK”

JBoss by Red Hat BRMS and JBDS
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Check the runtime as shown:
Installed Drools Runtimes
Name Location
'Drools Runtime /home/jimtyrrell/Desktop
Click “OK”
You will now see that the Drools 5.x is available now:
Use default Drools Runtime (currently Drools Runtime)
Drools Runtime: | Drools Runtime
Configure Workspace Settings...
Generate code compatible with:  Drools 5.0.x 2
@ < Back H Next > . cancel ] [ Finish
Click Finish

JBoss by Red Hat
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Expand out the src/main/java and src/main/rules

0O P E R S T U b I O

% Packag SN?:, Project \

~

= 0

B 5

=

~ A FirstOne

v (@ src/main/java
v f# com.sample
D [J] DecisionTableTest.java

As shown.

D [J] DroolsTest.java

P [J) ProcessTest.java
¥ (@ src/main/rules

=3 ruleflow.rf

{) Sample.drl

Sample.xls

Run the DroolsTest as shown:

Copy Qualified Name
b [3) ProcessTest.java Paste Cri+v
tsrc/mainjrules Delete Delete
«2 ruleflow.rf Build Path >
) Sample.drl Source Shift+Alt+S )
Sample.xls Refactor Shift+Alt+T >
\JRE System Library [jdk|  jmport...
, Drools Library Export...
T References >
Declarations >
Refresh FS :nts | 4 Servers [ Results of running class
— 1 Assign Working Sets...
erties 22

», =
sl %

JBoss by Red Hat
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You should see in the console the following output:

= Hello World
Goodbye cruel world

Do the same with ProcessTest, you should see the following output:

TT|Hello World

So lets explore what is happening a little bit in that first example:
Lets open the Sample.drl file as shown:

Q) sample.drl SQXHRH =g

package com.sémple
= import com.sample.DroolsTest.Message;

=rule "Hello World"

when
m : Message( status == Message.HELLO, myMessage : message )

then
System.out.println( myMessage );
m.setMessage( "This is it, Goodbye cruel world" );
m.setStatus( Message.GOODBYE );
update( m );

end

= rule "GoodBye"
when
Message( status == Message.GOODBYE, myMessage : message )
then
System.out.println("My Name: " + myMessage );
end

Text Editor| Rete Tree

“This is really it, ...” in the Goodbye cruel world line as shown in the first Rules “Hello World”, and “MyName: “ +
myMessage in the the second one as shown. Save this off by clicking on the disk icon in the upper left corner and
right click on the DroolsTest.java and run it again. You will see the above output in the console. Raise your hand if
you are having any questions about what to change or what you should see.

JBoss by Red Hat BRMS and JBDS
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Now lets see the source code that runs this, open up the DroolsTest.java as shown below:

4} Sample.drl [J] DroolsTest.java &3 =0

lpackage com.sample;
@ import org.drools.KnowledgeBase;

,/--
* This is a sample class to launch a rule.
*/
public class DroolsTest {

= public static final void main(String[] args) { m

try {
// load up the knowledge base
KnowledgeBase kbase = readknowledgeBase();
StatefulKnowledgeSession ksession = kbase.newStatefulKn
KnowledgeRuntimelLogger logger = KnowledgeRuntimeLoggerF:
// go !
Message message = new Message();
message.setMessage("Hello World");
message.setStatus(Message.HELLO);
ksession.insert(message);
ksession.fireAllRules();
logger.close();

} catch (Throwable t) {
t.printStackTrace();

} ]
(<] i | [>]
Lets explore this code a little, at the bottom is an embedded Message Object. This will be used to set the value of

member fields/variables etc to do some heavy lifting. You should notice the //load up the knowledge base, this is
simply boiler plate code to load up the rules engine.

/I go! is the interesting part that is happening in this example.

Step 1: is to create the new Message object and set the message to anything, in this case “Hello World”, and then set
the Status to the Message.HELLO static final variable from the embedded Message class this will be used later to
fire/evaluate the rules.

Step 2: insert the above created message into the knowledge session created above, and then call the fireAllRules
method.

Now the rules engine takes over and looks for something that it can hit on. The first thing it will match in the DRL is
the “Hello World” rule since it is looking to match the statusField to the Message.HELLO. That triggers the printing of
the passed in message, and then sets the message to a new message, and then sets the status to
Message.GOODBYE, this then triggers the GoodBye Rule and the printing of the goodbye message. This chaining
of rules is not always recommended as a best practice, and of course it would be easy to create a loop.
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If you want to update the “Hello World” message as shown:
public static final void main(String[] args) {
try {
// load up the knowledge base
KnowledgeBase kbase = readKnowledgeBase();

StatefulKnowledgeSession ksession = kbase.newStatefulKm|_
KnowledgeRuntimeLogger logger = KnowledgeRuntimeLoggerF:

// go !

Message message = new Message();
message.setMessage("Hello World, this is it");
message.setStatus(Message.HELLO);

e e e e D e D m o —_—te e e e e o

a‘

in the DroolsTest.java feel free, make sure you save it off, and rerun it to see how this has effected your test and out-

put. Feel free to play around with this a little bit.

JBoss by Red Hat
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Lab Number 6: Custom Rules
with Complex Event Processing

Lets create a simple DRL file that will trigger on a temperatures over 101.0 degrees fahrenheit. Imagine this is a sim-
ple check for wellness. We will add a few things to this over a few steps to explore the power of Complex Event
Processing (CEP).

Right click on the src/main/rules and select New -> Other This will pop up the New icon, and open the Drools choices
as shown:

vV = LVD n

£ Decision Table
i Domain Specific Language
¢) Drools Project
= Flow File
%) Guided Rule
49 Rule Resource

P = Eclipse Modeling Framework
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Select Rule Resource, create a Temp.drl as shown:

Enter or select the parent folder:

FirstOne/src/main/rules

< & FirstOne
P & bin
v (= sIC
v (= main
P = java

% rules

File name: [Temp.drl

Type of rule resource: [ New DRL (rule package) ¢ |

Use a DSL: []
Use functions: []

Rule package name: |com.sample]|

Advanced >>

Click “Finish”

JBoss by Red Hat BRMS and JBDS
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Temp.drl should have these contents in it, make sure you do not replace the whole thing, but just the sections around
rule 1 and 2.

rule "To High"

when
t: Temperature (value >= 101)
then
System.out.printin("Setting too hot message");
t.setMessage("Check the temperature too hot");

end
rule "To Low"
when
t: Temperature (value <= 96)
then
System.out.printin("Setting too cold message");
t.setMessage("Check the temperature too cold");
end

You will notice that our Temperature can not be resolved, lets fix that. Lets create a new Temperature object, Right
click on com.sample and select Class, fill it in as shown:

Source folder: [FirstOne/src/main/java H Browse... ‘

Pacgage: [com.sample ] ‘ Browse... ‘

(] Enclosing type:

Name: [Temperature{ ]
Modifiers: @ public O default

[] abstract [] final
Click on Finish.
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Now add in two variables:
private double value;
private String message;
as shown:

Q) sample.dri ’Q Temp.drl ‘@ Temperature.java ESQ
package com.sample;

public class Temperature {
private double value;
private String message;|

)&

&

}
Double click on the yellow triangles to the left, and select the generate getters and setters for both of them.

private double value;

private String
= public void setVallp

this.value = v

ol

. Remove 'message’, keep side-effect assignment
} # Create getter and setter for 'message’

JBoss by Red Hat BRMS and JBDS
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You will do this for value and message, and end up with a file as shown:

>,

‘Q Sample.drl ‘Q Temp.drl n Temperature.java 52
| package com.sample;

public class Temperature {
private double value;
private String message;
- public void setValue(double value) {
this.value = value;
}

- public double getValue() {
return value;
}

= public void setMessage(String message) {
this.message = message;
}

- public String getMessage() {
return message;

Now if you click over to the Temp.drl, you will see the error message are gone, you might need to force a save by
deleting a character and resaving. Please raise your hand if you can not get these errors to go away.

Now it is time to build a class that can execute these two created artifacts.
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Right click on com.sample and select New->Class and fill it in as FirstTest and select the public static void main(S-
tring argsf]), as shown:

Source folder:

Package:

] Enclosing type:

Name:

Modifiers:

Superclass:

Interfaces:

[FirstOne/src/main/java | ‘ Browse... ‘

[com.sample ‘ Browse... ‘

|FirstTest

@ public O default

[] abstract [] final

java.lang.Object Browse...

| /| |
. Add.. |

Which method stubs would you like to create?

Click Finish.

W |public static void main(String[] args)|

You will need to add in the following for as imports:

import
import
import
import
import
import
import
import
import
import
import

org.
org.
org.
org.
org.

org

org

drools.
drools.
drools.
drools.
drools.
.drools.
org.
org.
org.
.drools
org.

drools

drools

drools.

JBoss by Red Hat

KnowledgeBase;
KnowledgeBaseFactory;
builder.KnowledgeBuilder;

builder.KnowledgeBuilderError;
builder.KnowledgeBuilderErrors;
builder.KnowledgeBuilderFactory;
.builder.ResourceType;
drools.
.logger.KnowledgeRuntimeLogger;
.logger.KnowledgeRuntimeLoggerFactory;
runtime.StatefulKnowledgeSession;

io.ResourceFactory;
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You will need to create a method as the following:

private static KnowledgeBase readKnowledgeBase() throws Exception {
KnowledgeBuilder kbuilder =
KnowledgeBuilderFactory.newKnowledgeBuilder();

kbuilder.add(ResourceFactory.newClassPathResource("Temp.drl"),
ResourceType.DRL);

KnowledgeBuilderErrors errors = kbuilder.getErrors();
if (errors.size() > 0) {
for (KnowledgeBuilderError error: errors) {
System.err.println(error);
}

throw new IllegalArgumentException("Could not parse knowledge.");

KnowledgeBase kbase = KnowledgeBaseFactory.newKnowledgeBase();

kbase.addknowledgePackages(kbuilder.getKnowledgePackages());
return kbase;

}

You should save the file off and have no errors, you will see a yellow box that show you are not yet using this method.

Now add to the main method the following lines:
try {
// load up the knowledge base

KnowledgeBase kbase = readknowledgeBase();
StatefulKnowledgeSession ksession =
kbase.newStatefulKnowledgeSession();

KnowledgeRuntimelLogger logger =
KnowledgeRuntimeLoggerFactory.newFileLogger(ksession, "test");

// go !
Temperature temperature = new Temperature();
temperature.setvValue(105);
ksession.insert(temperature);
ksession.fireAllRules();
logger.close();

} catch (Throwable t) {
t.printStackTrace();

}

Save the file off, make sure there are no errors.
Right click on it and click on Run->Java Application

You sho_ul_q _s_ee_a}'[rle_s_sag(_a_iqIhq_c_ogsole like this:

&
- 2. Problems ¥ Tasks . Seam Components & Servers [El Console 2

<terminated> FirstTest [Java Application] /home/jimtyrrell/JDKs/jdk1.6.0_24/

X
Setting too hot message

Change the temperature to 95, what happens?
You should see that the too cold message was set as shown:

Betting too hot message
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43



J B 0 S S b E V E L 0 P E R S T U b I O

Now set it to 98 degrees, what happens...

You wills see that the program ends without any errors, lets add a toString method to the Tempature.java object as
shown:
public String toString(){

return "Message: " + message + ", value: " + value;

}

Make sure you save the file, now lets add our main method slightly, as shown:
// go !
Temperature temperature = new Temperature();
temperature.setValue(98);
ksession.insert(temperature);
ksession.fireAllRules();
logger.close();

(X) System.out.println(temperature);

System.out.println(temperature);

(2. Problems ¥ Tasks . Seam Components | Servers El Console &3

<terminated> FirstTest [Java Application] /home/jimtyrrell/|DKs/jdk1.6.0_24/bi
l

Rerunning it, you should see the above output.

This code is not exactly any sort of complex event processing, in other words any time you see the value
that is either too hot or too cold the rules engine will fire. We will need to add in a loop to trigger this over
and over, however, that is not a good case as for every value too hot or cold the rules will fire, and this is
not exactly what we want to do.
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So lets make a few changes to our program, lets add in a loop. lets do 1000 iterations.

For the Temperature.java object add in the the following to the top of the program:
private int count = 0;

Temperature(int c)

{
count = ¢;

Bublic class Temperature {
private double value;
private String message;
private int count = 0;

= Temperature(int c)

{
}

count = c;

Update the toString method as shown:
return "Message: " + message + ", value: " + value + ", count: " + count;

Now lets open the FirstTest.java object and add in the following changes.
for(int c =0; ¢ <1000; c++) M

Make sure you change the setValue method to 105 degrees

Pass in the ¢ to the Temperature as shown:

Make it look as shown:

for(int c = 0; c < 1000; c++)

{

D I O

Temperature temperature = new Temperature (c)B
temperature.setValue(105);
ksession.insert(temperature);
ksession.fireAllRules();
logger.close();

}

// System.out.println(temperature);

Make sure you comment out the System.out.printin method as shown.

Lets update the DRL to add in printing of the object information.

JBoss by Red Hat
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Run that and you will see thousands of lines of output in the console.

The DRL will now look like this:
rule "To High"

when
t: Temperature (value >= 101)
then
t.setMessage("Check the temperature too hot");
System.out.printIn(t);

end
rule "To Low"
when
t: Temperature (value <= 96)
then
t.setMessage("Check the temperature too cold");
System.out.printIn(t);
end

<terminated> FirstTest [Java Application] /home/jimtyrrell/JDKs/jdk1.6.0_24/bin/j:

ll\-JJUs\.'l wrreuwn ASLE A S L\-I"P\—l A LS ) AN A~ nwe, YuLus . AV v, AR A L L I S oA

Message: Check the temperature too hot, value: 105.0, count: 992

Message: Check the temperature too hot, value: 105.0, count: 993

Message: Check the temperature too hot, value: 105.0, count: 994
| Message: Check the temperature too hot, value: 105.0, count: 995

Message: Check the temperature too hot, value: 105.0, count: 996
|||Message: Check the temperature too hot, value: 105.0, count: 997

Message: Check the temperature too hot, value: 105.0, count:|998

Message: Check the temperature too hot, value: 105.0, count: 999
1

Not exactly Complex Event Processing, so lets add in a method that will randomly change the tempera-
ture that is passed in.

Lets add in the following method into FirstTest.java
public static double randomMovement(double currentValue, double max-

Swing)
{
return currentValue + (maxSwing * Math.random() - maxSwing/
2);
}

This will allow us to randomly change the temperature.
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Now lets update the main method:
add this before the for loop.
double value = 98.6;

and change the setValue method to be like the following.
temperature.setValue(randomMovement(value, 1));
value = temperature.getValue();

It will look like this:
double value = 98.6;
for(int ¢ = 0; ¢ < 1000; c++)
{
Temperature temperature = new Temperature(c);
temperature.setValue(randomMovement (value, 1));
ksession.insert(temperature);
ksession.fireAllRules();
value = temperature.getValue();
logger.close();
}
// System.out.println(temperature);

Run that again.

You will notice it goes a few, couple, or several hundred times before starting to output the messages.
Not exactly what you are hoping for, but just wait.....

Sorry
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