Thinking in Patterns Talk

Outline

1. Introduction

a. About me

1. My name is Michael Levin,  mike@cambridgeweb.ie

2. I’m an independent consultant here in Orlando

3. My specialty is application software development

4. I wanted some training in between projects and remembered Bruce Eckel…noticed his Thinking in Patterns workshop in Crested Butte

b. About Patterns – “Design Patterns” Gamma, et al

1. “Each pattern describes a problem which occurs over and over again in our environment, and then describes the core of the solution to that problem, in such a way that you can use the solution a million times over, without ever doing it the same way twice.”

2. Design Patterns give us these for each pattern:

1. name

2. problem – when to apply the pattern

3. solution 

4. consequences

Describe Singleton - Ensure a class only has one instance, and provide a global point of access to it. If (!instantiated) {instantiate};
3. In “The C++ Programming Language”, Stroustrup quotes BL Whorf: “Language shapes the way we think and determines what we can think about”

4. Ask: “How many have studied “Design Patterns”?  In college?

5. Note how dense GoF’s Design Patterns  Ch 1 and 2 are and how rereading is useful

6. GoF cites [AIS+77] Alexander, “A Pattern Language”, about building towns. Our patterns are about objects and interfaces, not walls and doors.

c. About Bruce Eckel – On C++ ANSI Committee, wrote TIC++, TIJ, seminars, free books

2. Patterns - Themes

a. Creational, Behavioural, Structural

b. Decoupling

c. Patterns promote extensibility without disturbing other functionality

d. Don’t declare variables to be instances of concrete classes.  Instead, commit only to an interface defined by an abstract class. This promotes extensibility

e. OO Theme – Program to an interface, not to an implementation.

f. Patterns are software tools supporting reuse.  Once you’ve learned them, you don’t have to rethink…like postulates in algebra.

g. Walk thru 23 patterns, have mini workshop (ask someone to take notes) ask group to give an example of each pattern he’s implemented.

h. Describe design pattern “space”

3. The Book 

a. Motivations 

1. Additional patterns

2. Implement in Java

3. Forum for other ideas:

1. “Extreme Programming”, by Kent Beck – Work in Pairs, Do the simplest thing that can possibly work

2. Unit Testing – write tests first

a. Introduces a simple framework in Java that automatically executes tests

4. Interpreter Pattern – bridges across languages. A vehicle to introduce Python and Jpython (python 5-10 times faster than C++/Java to implement)

5. Pattern Refactoring  - Simulates a Trash Recycler

1. Improve the design by refactoring

2. Several iterations described by code walkthroughs

4. The Workshop

a. Flyweight Pattern - describe GoF’s font example (characters are intrinsic, fonts are extrinsic, then Eric Nickell’s Traffic example – 

1. uses flyweights as drivers and vehicles, 

2. uses strategies as preferred speed and change lane

3. moves forward a unit distance at a time

b. Builder Pattern – describe GoF’s RTF example, then Eckel’s Calendar suggestion

c. The working session files (combined into a single zip file) are at:
ftp://www.mindview.net/pub/eckel/WS1/ in WorkingSession1.zip

5. Eckelisms:

a. Stroustrup made library use easier with C++, but didn’t make library creation easier

b. “Man plans, God laughs”   (my personal favorite)

6. Random Topics to mention:

a. Togethersoft, Jeff Micke, RAD, built in patterns, possible presentation

b. Bruce’s website is www.eckelobjects.com.

7. Conclusion

a. Thank Kinko’s for printing – via www.kinkos.com
b. Thank Bruce Eckel for Intro

c. My contact info:  Michael Levin, 1701 Diana Drive, Winter Park, FL mike@cambridgeweb.ie  (407) 622-9327

The GoF “Design Patterns”catalog contains 23 design patterns: 

Abstract Factory 
Provide an interface for creating families of related or dependent objects without specifying their concrete classes. 

Adapter 
Convert the interface of a class into another interface clients expect. Adapter lets classes work together that couldn't otherwise because of incompatible interfaces. 

Bridge 
Decouple an abstraction from its implementation so that the two can vary independently. 

Builder 
Separate the construction of a complex object from its representation so that the same construction process can create different representations. 

Chain of Responsibility 

       Avoid coupling the sender of a request to its receiver by giving more than one object a chance to handle the request. Chain the receiving objects and pass the request along the chain until an object handles it. 

Command 
Encapsulate a request as an object, thereby letting you parameterize clients with different requests, queue or log requests, and support undoable operations. 

Composite 
Compose objects into tree structures to represent part-whole hierarchies. Composite lets clients treat individual objects and compositions of objects uniformly. 

Decorator 
Attach additional responsibilities to an object dynamically. Decorators provide a flexible alternative to subclassing for extending functionality. 

Facade 
Provide a unified interface to a set of interfaces in a subsystem. Facade defines a higher-level interface that makes the subsystem easier to use. 

Factory Method 
Define an interface for creating an object, but let subclasses decide which class to instantiate. Factory Method lets a class defer instantiation to subclasses. 

Flyweight 
Use sharing to support large numbers of fine-grained objects efficiently. 

Interpreter 
Given a language, define a represention for its grammar along with an interpreter that uses the representation to interpret sentences in the language. 

Iterator 
Provide a way to access the elements of an aggregate object sequentially without exposing its underlying representation. 

Mediator 
Define an object that encapsulates how a set of objects interact. Mediator promotes loose coupling by keeping objects from referring to each other explicitly, and it lets you vary their interaction independently. 

Memento 
Without violating encapsulation, capture and externalize an object's internal state so that the object can be restored to this state later. 

Observer 
Define a one-to-many dependency between objects so that when one object changes state, all its dependents are notified and updated automatically. 

Prototype 
Specify the kinds of objects to create using a prototypical instance, and create new objects by copying this prototype. 

Proxy 
Provide a surrogate or placeholder for another object to control access to it. 

Singleton 
Ensure a class only has one instance, and provide a global point of access to it. 

State 
Allow an object to alter its behavior when its internal state changes. The object will appear to change its class. 

Strategy 
Define a family of algorithms, encapsulate each one, and make them interchangeable. Strategy lets the algorithm vary independently from clients that use it. 

Template Method 
Define the skeleton of an algorithm in an operation, deferring some steps to subclasses. Template Method lets subclasses redefine certain steps of an algorithm without changing the algorithm's structure. 

Visitor 
Represent an operation to be performed on the elements of an object structure. Visitor lets you define a new operation without changing the classes of the elements on which it operates. 
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Files:   BuilderClient.java – the driver for the  Builder Pattern example 

Golf - Data file


Seminar - Data file


Director.java – the parser 

Builder.java - The interface for all the ConcreteBuilders

MonthlyConverter.java - This class generates a monthly calendar.

DailyConverter.java - This class generates a daily calendar.

WeeklyConverter.java - This class generates a weekly calendar.

YearlyConverter.java - This class generates a yearly calendar.

OutlookConverter.java - This class generates a Outlook calendar.

LotusConverter.java - This class generates a Lotus calendar.

Golf Data:

02 jun golf tournament

03 jun golf Tournament

05 jul golf Putt Putt Tournament

Seminar Data:

18 jun Patterns in Thinking

19 jul Thinking in Patterns

BuilderClient.java

package clients;

import java.io.*;

import net.mindview.builder.*;

/**

 * This is a simple test driver for the builder pattern example

 * @author Michael Levin and Darlene Wallach

 * @version 1.0

 */

public class BuilderClient {

    /**

     * <Please write something about this operation>

     * @param args <Please write something about this parameter>

     */

    public static void main(String[] args) {

        Builder aConcreteBuilder = null;

        // message #1.1 to aConcreteBuilder:converter.ConcreteBuilder

        switch ((args[0].toLowerCase()).hashCode()) {

            case 119:

                aConcreteBuilder = new WeeklyConverter(); // weekly

                break;

            case 121:

                aConcreteBuilder = new YearlyConverter(); // yearly

                break;

            case 109:

                aConcreteBuilder = new MonthlyConverter(); // monthly

                break;

            case 100:

                aConcreteBuilder = new DailyConverter(); // daily

                break;

        }

        // message #1.2 to aDirector:converter.Director

        Director aDirector = new Director(aConcreteBuilder);

        try {

            //            String dirName = "c:/work/builder/data";

            String dirName = "c:/Together5.02/myprojects/patterns/data";

            for (int index = 0; index < args.length - 1; index++) {

                File input = new File(dirName, args[index + 1]);

                BufferedReader fileInp = new BufferedReader(new FileReader(input));

                String calString;

                //            System.out.println(args[index+1]);

                //            System.out.println(input);

                while ((calString = fileInp.readLine()) != null) {

                    //System.out.println(calString);

                    // message #1.3 to aDirector:converter.Director

                    aDirector.Construct(calString);

                    //System.out.println("Sending: " + calString);

                    //                System.out.println(inputLine);

                    //                System.out.println("in while loop");

                }

            }

        }

        catch (FileNotFoundException e) {

            System.err.println(e);

            return;

        }

        catch (IOException e) {

            System.err.println("Error reading input file" + e);

            return;

        }

        // message #1.4 to aConcreteBuilder:converter.ConcreteBuilder

        aDirector.getResult();

        //String some_String = aConcreteBuilder.getResult();

        //System.out.println(some_String);

    }

}

Director.java

package net.mindview.builder;

import java.io.*;

/**

 * This is the parser.

 * @author Michael Levin, Darlene Wallach

 * @version 1.0

 */

public class Director {

    /** the requested calendar */

    Builder aConcreteBuilder;

    /**

     * This is the driver for all the calendar converters.

     * @param p0 the requested calendar

     */

    public Director(Builder p0) {

        aConcreteBuilder = p0;

    }

    /**

     * This builds the requested calendar.

     * @param calDate The current record.

     */

    public void Construct(String calDate) {

        // message #1.3.1 to aConcreteBuilder:converter.ConcreteBuilder

        //System.out.println("Getting: " + calDate);

        aConcreteBuilder.add(calDate);

    }

    /** Print out the calendar. */

    public void getResult() {

        System.out.println(aConcreteBuilder.getResult());

    }

}

Builder.java:

package net.mindview.builder;

import java.util.*;

/**

 * The interface for all the ConcreteBuilders

 * @author Michael Levin, Darlene Wallach

 * @version 1.0

 */

public interface Builder {

    /**

     *

     * @param aString one record of data

     * @return Map

     */

    public Map buildPart(String aString);

    /**

     * prints out the calendar

     * @return String

     */

    String getResult();

    /**

     * adds a list to the Map

     * @param aString one record of data

     */

    void add(String aString);

}

MonthlyConverter.java

package net.mindview.builder;

import java.util.*;

import java.io.*;

/**

 * This class generates a monthly calendar.

 * @author Michael Levin, Darlene Wallach

 * @version 1.0

 */

public class MonthlyConverter implements Builder {

    /** This is a container to store our data. */

    private Map mapList = null;

    /** This is an array to index to get the integer value for the month. */

    String[] months = {"jan","feb","mar","apr","may","jun","jul","aug","sep","nov","dec"};

    /** Generates the monthly calendar. */

    public MonthlyConverter() {

        mapList = new HashMap();

    }

    /**

     * Prints out the monthly calendar.

     * @return String

     */

    public String getResult() {

        Set keys = mapList.keySet();

        Iterator iter = keys.iterator();

        System.out.println("Monthly Calendar:");

        while (iter.hasNext()) {

            String key = (String)iter.next();

            System.out.println(mapList.get(key));

        }

        return "Completed!";

    }

    //public void buildPart() {

    /**

     * Adds a key if needed and adds a list to the key.

     * @param calEvent The current record.

     */

    public void add(String calEvent) {

        StringTokenizer strToken = new StringTokenizer(calEvent);

        String calDate = (String)strToken.nextToken();

        String calMon = (String)strToken.nextToken();

        GregorianCalendar calendar = new GregorianCalendar();

        int currentMonth = calendar.get(calendar.MONTH);

        if (calMon.equals(months[currentMonth])) {

            //System.out.println("CurrentMonth = " + calMon);

            if (mapList.containsKey(calDate))

                ((List)mapList.get(calDate)).add(calEvent);

            else {

                List eventList = new ArrayList();

                eventList.add(calEvent);

                mapList.put(calDate, eventList);

            } // end if-else

        } // end if

    } // end add

    public Map buildPart(String aString) {

        return mapList;

    }

    public Map getMapList() {

        return mapList;

    }

    public void setMapList(Map mapList) {

        this.mapList = mapList;

    }

}

DailyConverter.java

package net.mindview.builder;

import java.util.*;

public class DailyConverter implements Builder {

    public DailyConverter() {

        mapList = new HashMap();

    }

    public String getResult() {

        return "Daily Calendar";

    }

    public Map buildPart(String aString) {

        return new HashMap();

    }

    public Map getMapList() {

        return mapList;

    }

    public void setMapList(Map mapList) {

        this.mapList = mapList;

    }

    public void add(String aString) {

    }

    private Map mapList;

}

WeeklyConverter.java
package net.mindview.builder;

import java.util.*;

public class WeeklyConverter implements Builder {

    public WeeklyConverter() {

    }

    public String getResult() {

        return "Weekly Calendar";

    }

    public Map buildPart(String aString) {

        return mapList;

    }

    public Map getMapList() {

        return mapList;

    }

    public void setMapList(Map mapList) {

        this.mapList = mapList;

    }

    public void add(String aString) {

    }

    private Map mapList;

}

YearlyConverter.java

package net.mindview.builder;

import java.util.*;

public class YearlyConverter implements Builder {

    public YearlyConverter() {

    }

    public String getResult() {

        return "Yearly Calandar";

    }

    public Map buildPart(String aString) {

        return new HashMap();

    }

    public Map getMapList() {

        return mapList;

    }

    public void setMapList(Map mapList) {

        this.mapList = mapList;

    }

    public void add(String aString) {

    }

    private Map mapList;

}

LotusConverter.java
package net.mindview.builder;

import java.util.*;

public class LotusConverter implements Builder {

    public LotusConverter() {

    }

    public String getResult() {

        return "Lotus Calendar";

    }

    public Map buildPart(String aString) {

        return mapList;

    }

    public Map getMapList() {

        return mapList;

    }

    public void setMapList(Map mapList) {

        this.mapList = mapList;

    }

    public void add(String aString) {

    }

    private Map mapList;

}

OutlookConverter.java
package net.mindview.builder;

import java.util.*;

public class OutlookConverter implements Builder {

    public OutlookConverter() {

    }

    public String getResult() {

        return "Outlook Converter";

    }

    public Map buildPart(String aString) {

        return mapList;

    }

    public Map getMapList() {

        return mapList;

    }

    public void setMapList(Map mapList) {

        this.mapList = mapList;

    }

    public void add(String aString) {

    }

    private Map mapList;

}

