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INTRODUCTION

OpenRules® is as an open source Business Decision Management System
(BDMS) with proven records of delivering and maintaining reliable decision
support software. The detailed description of OpenRules® can be found in the

User Manual.

This tutorial describes how to create a rules-based web application using

OpenRules Forms or Dialog and to deploy it on the cloud using www.jelastic.com.

As an example, we selected a popular game “Nim” that you may play from

http://openrules.jelastic.servint.net/Nim. Here is the graphical interface for

the game:

Play Game "NIM"

NIM Rules

There are 15 red balls in the row below. You and computer take tams removing balls from the row, but only 1, 2 or 3 balls at a time. The player who
removes the last ball loses

Taka 1| | Take 2| < Take 3

15 4 2

15 12 11 10 9 g 7 6 3 - 3 2 1

Youtook 2 (green) Computer took 1 (vellow). Remains § (red)

| law Gama |

Impsementation Rules

The complete OpenRules® installation includes a workspace “openrules.cloud”
that has several projects to be deployed on the cloud. The project described in

this tutorial is called “Nim”.
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CREATING WEB APPLICATION

Game Rules

We We want to implement the popular game known as “Nim”. The rules of the

game are simple:

There is a row with 15 red balls. You and computer take turns
removing balls from the row, but only 1, 2, Or 3 balls at a time. The

player who removes the last ball loses the game.

We will create a graphical user interface, implement the logic according to which

computer will play the game, and will deploy the game on the Jelastic cloud.

Business Logic

We want use rules tables to define the logic according to which a computer will
play the game (respond to the user’s moves). Here is the strategy for the

computer:
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Rules String nimRules{Mim nim, int opponentTook)

IF
Number of Remaining
Objects
15 15 14
14 14
13 13 12
12 12 11 10
11 11 10
10 10
9 ]
B B 7 B
[ [ 6
6 6
b 5
4 4 3 2
3 3 2
2 2
1 1

These rules specify which balls should be taken by a computer based on the
number of remaining balls. For example, if there are 11 balls left, it tells

computer to take two balls with numbers “11” and “10”.

To support a user communication on each turn we will use the following rules

after the first table defines “computerTook” number:

Rules String nimAfterMyMove(Mim nim, int opponentTook, int computerTook)

IF
Humber of
Remaining Objects
0 14 You WORN. Congratulations!
1 15 ="You took " + opponentTook + " (green). Computer took " +

computerTook + " (yellow). You LOST. Try again!"

="You took " + opponentTook + " (green). Computer took " +
computerTook + " (yellow). Remains " + nim.size + " (red)"

So, if no balls remain, it means a computer took the last ball and we will display

“You WON. Congratulations!”.

If only 1 balls left, we will inform a user about his/her loss.
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In all other cases, we will inform a user how many balls we took.

These rules table have parameters:
e Nim nim — a placeholder for the current state of the game implemented as
a Java class Nim
¢ int opponentTook — a number of balls taken by opponent

e int computerTook —a number of balls taken by computer.

Implementation

We created one Java class in the package “openrules.nim” within the folder “src”:

public class Nim {

OpenRulesEngine engine;
String problem;

int size;

String message;
Object[] objects;

public Nim(OpenRulesEngine engine) {
this.engine = engine;
problem = "Nim";

}

public void init(int size) {
this.size = size;
objects = new Object[size];
for(int i=0; i<size; i++)
objects[i] = null;

}
// We omitted public getters and setters

}

An instance of this class should be created for each user’s session.

Implementation of the rules table “nimRules” is described in the technical rows

that were hidden on the previous view:
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Rules String nimRules{Mim nim, int opponentTook)

1 Al
for(int i=0; i<numbers._length;i++)
nim.size - nim.objects[numbers[i]-1] = "my"; // taken by computers
opponentTook ==n nim.size = nim.size - opponentTook - numbers.length;

return nimAfterhyMove(nim, opponentTook, numbers. length);

intn int[] numbers

IF
Number of Remaining
Objects

Knowing “opponentTook” number, we mark all balls taken by us as “my” and
subtract “opponentTook” from “nim.size”. Then we simply call rules table

“nimAfterMyMove” that has the following technical view:

Rules String nimAfterMyMove(Nim nim, int opponentTook, int computerTook)
C1 Al A2

nim_setMessage(message);

nim.size ==n nim.init{newSize); retum message;
int n int newSize String message
IF
Number of

Remaining Objects

(GRAPHICAL INTERFACE

We use OpenRules Forms to create the graphical interface described above.

Game Layout

The main layout of the GUI is described at the following Excel tables:
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Layout TableLayout nimLayout(Mim nim)
<b=NIM Rules</b>

“There are 15 red balls in the row below. You and computer
take turns removing balls from the row, but only 1, 2 or 3 balls
at a time. The player who removes the last ball loses.”

<hrf=

nimActions()

nimRow15{nim);

nim.message

<hri=

actionButton{ "Mew Game")

The layout “nimRow15” display 15 balls:

Layout TableLayout nimRow15{Nim rum)

objnim 15) | abynim 14} | obyram 13) | oby(nim, 12)|obgmm. 11)] obyirem 10) | obynm 8| oby(nim a}iab')‘mn- 7)| obj(nim, 6} abynim 5) | abj(aim 4§1ub_1_r-rn 3) | obj{nim 2} | abgmem. 1)

Here the method “obj” is defined as:

Method TableLayout obj(Mim nim,int n)

String object = "<img src=images/redObj_png’/=";
if (n = nim.size) {
object = "<img src="images/greenObj.png/=";
if {(nim.objects[n-1] I= null)
object = "<img src=images/yellowObj.png=";
}
object;

It simply selects red (not taken yet), green (taken by a user), or yellow (taken by

a computer) image for every ball to be displayed.

And finally action buttons are created using this layout:

Layout TableLayout nimActions()

actionButton|actionButton |actionButton
("Take 1"} |("Take 2} |("Take 3")
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External Layout

We use the following Excel layouts to describe external view of the game:

Layout TableLayout mainLayout{)

titleBarLayout()

mainPagelayout()

<a href="http-{fopenrules_jelastic_serint.net/Mim/rules/Main_xls"> <font size="2" face="Arnal" color="white"> Implementation
Rules<ffont></a

Layout Tablel ayout titleBarl ayout()

<a href="http://openrules.com"> <img
src="./images/OpenRulesLogo.jpg" />
<fax

<td style="color:white;font-size:large;font-weight:bold"> Play Game
"NIM"</td>

Layout Tablelayout mainPagelLayout()

nimLayout(dialog().get("nim"))

These layouts have properties that defined selected colors and described in the

hidden rows similar to these ones:

Layout Tablelayout mainLayout()

width 100%

properties cellspacing 2
style background-color:Mavy:border:-8px groove
cellpadding 2

Processing Flow Rules

We define interaction logic using the following rules:

Rules void nimFlowRules{Nim nim})

C1 Al A2
dialog() isAction(action); out(msg); diamg“g;ﬁawm ;
String action String m TablelLayout layout
IF
Action is
Init { newGame(nim); }
Take 1 { nimRules{nim 1) }
Take 2 [ nimRules{nim 2); § { nimLayout(nim); }
Take 3 { nimRules(nim,3); }
New Game { newGame(nim}; }
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And finally on each client-server interaction the following main-method will be

called:

Method TableLayout main{Dialog d)

Mim nim = (Mim) dialog().get("nim");

nimFlowRules(nim};

if (dialog().errars == 0}
dialog().status = "";

return mainLayout();

Method void newGame(MNim nim)

out{"NEW GAME"):
if (nim = null) {

nim.init{15);

nim.setMessage("Take 1, 2, or 3 objects”);
}

The method “newGame” will be called when a dialog is initialized and when a

user clicks on “New Game”.

PROJECT STRUCTURE

Project Nim has a typical structure for all OpenRules web applications:

e src
o openrules.nim
=  Nim.java
e war
o css — stylesheets
o 1mages — used images
o rules
=  Main.xls
o WEB-INF
= classes
e log4j.properties

=  web.xml
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e Duild.properties
e build.xml — used by Ant to complie the project and to build a war file
e Dbuild.bat — creates a war-file Nim.war

e index.jsp

The file "index.jsp” is the main entry point for this JSP application. It is the
standard “index.jsp” file with one difference — when a new session starts we
create a new instance on the class Nim and put it into the dialog under the name

“nim”. Here is the complete text of “index.jsp”:

<A@ page lsporte"com.openrules.formz.gui.jzp.*" B
<X8 page leport="com cpenrules. form, " %>

<X§ page isporte"com,openrules.culeengine.*™ %>
<X§ page contentTypes“text/htal; charsetsUTF-8" %>
<%@ page iwmport="cpenrulez.nis.Nis* %

<!
volatile OpenRulestngine engine =« null;

O

<%
String name = regquest.getParaseter(“nase”);
if (namee=null)
nees = “Nia";
String xlsMein = "file:,,/webapps/” + naee + "/rules/Main.xls";
String sessionAttribute = “cpenrulesSession™;
OpenRulesSession cpenrulesSession = (OpenRulesSession) session.getAttribute(sessionattribute);
if (cpenrulesSession == null )
{

Systew.out.printin(“NEN SESSION™);
engine = (OpenRulesEngine) application.getAttribute(“OpenRulesEngine”);
OpenBulesEngine sessiontngine = englae; // this local variable seems unnecessary, but for some JWMs, [t sakes the code Taster
if (sessionfngine == null) {
synchronized(this) {
sessionEngine = engine;
if (sessionEngine == null) {
openrulesSession = new OpenRulesSession{xlsMain); // creste 8 new engine
System.out.printin(“NEW ENGINE");
engine = openrulesSession.getOpenRulesEngine();
application, setAtteibute("OpenRulesEngine”  engine);
}
}

else {
openrulesSession = new OpenRulesSession(engine); // reuse previously crested “engine”

session.setAttribute( sessionAttribute, openrulesSession);
Dialog dialog = openrulesSession. getDialeg();
dialog.setNone(name);
System.out.println( "NEN NIN");
His nis = new Hism(engine);
dialog.put("nin",nin);

x> }

<HTML>
<HEAD><TITLE>OpenRules< /TITLE></HEAD>
<body>
s 4
Dinlog dialog = cpenculesSession.getDialog();
System,out.printin(Tresssssssnass pOCESS REQUEST for ™ + dislog.getame());
openrul ion.processRequest{session, request, out);
b 3
</body>
</HMML>
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PROJECT DEPLOYMENT

The same project can be deployed on the local Tomcat or on the cloud. Our
application depends on the standard OpenRules library called “openrulesdialog”.

This library should always be deployed first.

Deploying on Local Tomcat

The project Nim can be deployed and tested on your local Tomcat by simply
moving the generated file “Nim.war” to your Tomcat’s webapps directory. Make
sure that you also moved the file “openrules.dialog/openrulesdialog.war” to your
Tomecat’s webapps directory. After starting Tomcat you may use your browser

with the URL http://localhost:800/Nim. If you receive an error “File ...Main.xls”

cannot be found, please change the line

String x1lsMain = "file:../webapps/" + name + "/rules/Main.xls";
in your “index.jsp” to

String xlsMain = "file:./webapps/" + name + "/rules/Main.xls";
When you think you have your web application working fine, switch to the cloud

deployment.

Deploying on Jelastic Cloud

We will use the Jelastic cloud (www.jelastic.com) that provides a very simple

interface for Java web application that does not require any changes in when you
move from local Tomcat to a cloud-based Tomcat. The only real difference if that
currently Jelastic does not allow special charters like dots inside names of the
Tomecat’s projects. We selected Jelastic as a winner of the latest Open World

Duke’s Choice Technology Award.

Setting Cloud Environment

The website www.jelastic.com hat provides a very simple interface. First you

may create a free evaluation account using one of many cloud hosts (e.g. US-
based host “ServInt”). It gives you a web access to a quite intuitive Jelastic’'s GUI

from which you may create an instance of the Cloud Environment by choosing
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from many predefined components. For example, we selected two Tomcat
containers and one JDK 7 and call this environment “openrules”. You always
may modify the environment later and Jelastic will take about load balancing

and other cloud administration issues (if any). Here is a sample view:

T Environment topology

Appication logic

Requests

¢ @=

I otal monthly cost
| 14

Tomcat 6 ~ A — S — .

Bwxonment name

openries J Jeastc. senvnt.net
Morizontal Scaling

Uploading Wars

Use the Deployment Manager to upload war-files from your machine to the
cloud. From the Jelastic’s GUI click on the button “Upload” and “Browse...” to

select and upload your local war-files “openrulesdialog.war” and “Nim.war”.

&% Upload archive
Localfile URL

Local file: Browse...

Comment: Mim Game

@ Upload
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Deploying

To deploy these wars to my “openrules” cloud environment click on the “Deploy”
button and select “openrules”.

Mame Comment

Mim.war { Nim Game

openrulesdialog.war i g ules Dialog Support

Dialog1040EZ Cloud.war penrul 1040EZCloud

@ Deploy to openrules

Context openrulesdialog v

Select one of the existing contexts or type new

Cancel @ Deploy

@ Deploy to openrules

Context Mim L4

Select one of the existing contexis or fype new

Cancel @ Deploy

After the deployment, you will a button that opens a browser with this

URL http://openrules.jelastic.servint.net/Nim/.

4% Tomcat6 x2

* Nim " X Nim.war

* openrulesdialog openrulesdialog.war
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Running

Then you will see your application running on the cloud:

o w in IS R T O P 3 2 B w 3D
- N openvulesjeiasticsenvintnet =
1: Beat of the Wb &7 Channel Guide [3) Lmikadin Heme  ©F My Yehoo B DpenFodes Home Other booikmara

Play Game "NIM"

NIM Raules

There are 13 red balls m the row bedow. You and computer take trs temoning balls from the row, but coly 1, 2 or 3 balls at a time The player whe
removes the last ball lozes

Take 1| Tawa2 | | Take3

15 e 13 12

20,.00,00000000

You took 2 (green) Computer took 1 (vellow) Remans § (red)

| New Game

Implementation Rules

You may start it at the same time from another browser at the same time using

the same URL http://openrules.jelastic.servint.net/Nim/. All instances of the

application will run in parallel without interference. A nice thing about this
particular implementation is the fact that the same instance of OpenRuleEngine

serves different client sessions minimizing memory requirements on the server.

TECHNICAL SUPPORT

Direct all your technical questions to support@openrules.com or to this

Discussion Group.

150


http://openrules.jelastic.servint.net/Nim/
mailto:support@openrules.com
https://groups.google.com/forum/#!forum/openrules

