3. [bookmark: _Toc122412229][bookmark: _Toc258576177]Elaboration phase, iteration E1
3.1. [bookmark: _Toc122412231][bookmark: _Toc258576178]Overview of activities

We will do the following disciplines and activities:

· Business Modeling:
· Model the Domain
· Requirements:
· Detail Use Case UC1: Register Boat
· write use case text
· draw system sequence diagram
· write operation contracts
· Review requirements
· Architectural analysis
· Analysis and Design:
· Use case analysis
· GUI Design
· Use case design
· Draw sequence diagram
· Draw design class diagram
· Review architecture and design 
· Implementation:
· Plan component integration
· Implement components
· Review code
· Fix defects
· Perform unit test
· Plan system integration
· Integrate system
· Testing:
· Plan test
· Design test 
· Design Test Classes
· Implement Test Component
· Execute Test
· Evaluate Test 
· Project Management:
· Revise project plan & risk list
· Develop iteration plan for Elaboration, E2 (or Construction, C1)



3.2. [bookmark: _Toc122412233][bookmark: _Toc258576179]
Model the Domain


The classes in our domain model are found in the use case RegisterBoat and by using the class category list.

The conceptual classes is: Company, BoatCatalog, Boat and Price

The different classes have been associated to each other (if they have association) and the multiplicity is shown for each class.

Example:
The conceptual class Company is associated to BoatCatalog the multiplicity is 1, it means that: 1 Company has 1 BoatCatalog. 

The conceptual class BoatCatalog is associated to the conceptual class Boat, multiplicity is 1 and * (that means zero...many, in this case we may assume at least 1) it means: 1 BoatCatalog contains *(zero...many) Boat instances. Many because there can be many objects in the Boat class(b1,b2,b3 ect..). You can also read it the other way, *(zero...many) Boat(s) Belong to 1 BoatCatalog, here you have to change the name of the association before it makes sense. 

The conceptual class Boat is associated to the conceptual class Price, multiplicity is 1 and *, means 1 boat can have many prices (different times of the year, charted for 1 or 2 weeks etc.)

It is possible to have *(zero...many) associations from one specific class.

In the class diagram there is also shown attributes for different conceptual classes, e.g. Boat class have this attributes (but not operations/methods, this model is the “real” world):
Name, brand, size and price
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3.3. [bookmark: _Toc258576180][bookmark: _Toc122412234]Detail Use case
3.3.1. [bookmark: _Toc258576181]Write Use case text (done – see 2.6)
3.3.2. [bookmark: _Toc258576182]Draw System Sequence Diagram

The System Sequence Diagram[SSD] present a model of all the input events for a single operation in a use case, here Register Boat. It is not to be confused with Sequence Diagram[SD](see 3.7.1). SSD do not “open”  the system, but concern on 1 object.

It is normally done for the main success scenario (happyPath)
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3.3.3. [bookmark: _Toc258576183]Write operation Contracts, UC1: Register Boat


Here we show the Operation Contracts[OC] for the use case Register Boat. We show the ones who change the state of the domain model. 

OC is a contract with the system, about what the result should be, when we eg. add a new boat.

It will only be done if there is a new state in the system after doing the event. 

It could be:
1. object creation/deletion
2. association formation/destroying
3. setting of attributes

And operation should always be written in past tense, because it shows what has happened (it is a “deal” with the system)

The important thing in OC’s is the postconditions, which describe what the operation has done and which changes it has made. Before we can do the postconditions, there are some details there have to be in order, this is called the preconditions, e.g. there have to be a BoatCatalog before we can make changes in an instant of a boat.

OC1: Register Boat

Operation:  enterBoatDetails (name, brand, size, price)
 
Cross References: Register boat
 
Preconditions: Manager logged on and authenticated, a BoatCatalog exists
 
Postconditions:
 - boat instance b was created
 - b was associated with BoatCatalog
-  b.name was set to name
-  b.brand was set to brand
-  b.size was set to size
- price instance p was created
- dateFrom was set to ‘20100101’
- dateTo was set to ‘20101231’
- price was set to price 
- p was associated with b



3.4. [bookmark: _Toc258576184]Architectural analysis

We will use the MVC layered architecture, M=Model  V=View C=Control. At this point we have 3 layers, each layer is responsible to itself. 

Then we use this architecture, it should be possible to take out one layer, do changes and put it back again, without “disturbing” other layers.

This is QUALITY software design 

The responsibility is shown by: An input in the view layer about a boat will send the input on to the control layer, the view layer do not have control anymore, the control layer will ask the correct class in the model layer about information. The class in the model layer will answer back the same way, e.g. From Boat to BoatCatalog to ManageBoatController to RegisterBoatGUI, who will present it to actor.
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3.5. [bookmark: _Toc122412235][bookmark: _Toc258576185]
Use case analysis

To help make the domain model, we do use case analysis. By looking at our use cases we are able to make the classes, associations and finding the attributes. Between the class …. and the class…. we chose the structure composition because an object in class … cannot exist without an object in class …. Bla, bla, bla

3.6. [bookmark: _Toc122412242][bookmark: _Toc258576186]GUI Design

This is how we have decided that our GUIs should look like:

GUI-design here

This design we think is easy to use and therefore very user-friendly. Bla, bla, bla. The above GUI is a template which we intend to follow when designing the other GUIs. Screenshots of the rest of our GUI can be found in appendix A. 

3.7. [bookmark: _Toc122412236][bookmark: _Toc258576187]Use case design


The SSDs and OCs shows the system from a real-world point of view. 

In Use Case design we move into the world of software. 

Here we show - by doing sequence diagrams[SD] and design class diagram[DCD] - the design of our software.

An overall name for this part of design could be RDD[Responsibility Driven Design], everybody should work together, but anyone have their own responsibility for their own tasks.
 
We have made a SD/DCD for RegisterBoat by using some patterns from GRASP[General Responsibility Assignment of Software Patterns/Principles] there is a part of RDD. GRASP is patterns (patterns= problems you have meet a hundred of times, and have a solution, there have been tested and approved) used for the basic design. For more difficult designs there are several patterns, e.g. GoF (GangOfFour).

We have used the creator, controller and low coupling pattern.

We have asked the questions WHO? should be responsible for:

1. Control the input events
2. Create Boat
3. Create Price

Ad1: We have made a “new” class for the controller layer, ManageBoatController, it will be responsible for handling the input events, like makeNewBoat, and regarding Boat informations (see more in the start-up design).

Ad2: BoatCatalog is responsible to create new instants of boats, and store them in a list here an ArrayList<Boat>

It will often be the “container”, there will be the creator, by “container” I mean: Look at the domain model (3.2 page 9) e.g. BoatCatalog, it could contain many Boats, therefore the BoatCatalog will be the “container”.
Creators should have some association with the objects they create.

Ad3: Boat is responsible to create prices, here we found that we need some sort of List prices:ArrayList<Price> to store all the prices, this list should be created, then we create Boat class.


After doing SD for RegisterBoat we have some classes there have to be created, we have done that in the start-up SD design. It’s about the class ManageBoatController – handling input events -, BoatCatalog – make new instants, constructor, create a List for collection -, boats:ArrayList<Boat> - collects all instants of Boat -.




3.7.1. [bookmark: _Toc122412240][bookmark: _Toc258576188]Sequence Diagram



[image: ]



[image: ]
3.7.2. [bookmark: _Toc122412241][bookmark: _Toc258576189]
Design Class Diagram


By looking at the object design in our sequence diagram we are able to transform this into the design class diagram. The Design Class Diagram shows the classes, their attributes and operations (signatures). Also the relationship between our classes is shown. 

This DCD is made by looking at the SD for RegisterBoat. 

By using the SD we can see attributes and method signatures/operations, which we have to use in our DCD. We have also put dependency arrows to see which classes there are visible to each other.

DCD is good because it easier to see if we e.g. have high (not nessacary) coupling instead of low coupling, we can adjust the SD and correct it in the DCD. The DCD also use a lot from the domain model, but in the DCD we add method signatures. The DCD is the “overall” view of the system, therefore for each SD we do we have to fill in the methods in the correct classes (e.g. ManagerBoatController have a enterBoatItem(…) and a makeBoatList(), these two methods come from different SD’s.)

[image: ]
3.8. [bookmark: _Toc258576190]
Plan component integration
3.9. [bookmark: _Toc258576191]Implement components

We have used our SD and DCD to build these 2 classes we are going to talk about.

The classes are Boat and BoatCatalog.

The name of the class Boat tells us that it could have opportunity for holding information about a boat.

Classes have a name spelled with a capital letter like “Boat”, it will make good sense to give the class a name there is associated to what it contains or do. Like the BoatCatalog, it contains all the instances of object Boat.

We have the possibility to add information/comments about the program by using /** (this one will add the text to the javadoc, see 3.9.1.). Or // these comments will only be shown in the source code.

The Boat class contains many instance fields. 

An instance field could look like this: 

private String name; 

First word tells us it is private that means they only can be used inside this class, 
Second word is the datatype, it could be primitive datatypes like int or double, but it could also be an class String or another class like BoatCatalog.
The last word is the name of the instance field, we use it in the code to initialize an parameter to the instance field.

The next step is the constructor. When you start up a class, you may want to have some parameters initialized to your instance fields, it could be some pre defined or it could be some you choose you self. Constructor does not have a returntype, but it must have the same name as the class, it starts by itself then you start the class.
If you have to type in the parameters you self, you have to define the datatype in the signature line (signature is the title or name of the constructor or method) like this:

public Boat(String aName, String aBrand, String aSize, double aprice)
    {
        // initialise instance variables
        name = aName; 
        brand = aBrand;

In this constructor we have to put in some parameters. E.g. we give aName (formal parameter) = SUS (actual parameter), in the constructor aName give the actual parameter SUS to variable field called name, it initialize the field, and so on.

We also have a method in the Boat class.

Method is:
 	- action for the class/object
 	- always starting with a small letter
 	- is a recipe for the action/commands/operations
 	- functionality
	
Like this:
	public String toString()
    	{
        	return "Name: " + name + " Brand: " + brand + " Size: "+ size + price.toString(); 
    	}

Public methods could be called from other classes, they have a returntype (second word) it could be void (void is an big space there everything float around and not come back, like the universe) you don’t have to return anything, or it could be a datatype like String(return text) or int(return numbers). 
Last word is the name of the method, followed by () which could contains parameters. 
Give the method a logic name, saying what it does.
This method returns a text for printing all details about the boat in one line.

The BoatCatalog class contains some of the same definition described above, but it also has some new: ArrayList and also Loops in the methods.

ArrayList is a collection, a place to keep information about e.g. many objects. ArrayList is dynamic, that means it can contains as many object as you like, it will fit the size automatically, increase and decrease.
There is also the Array, which is a fixed size collection. You have to define the size before you can use it, afterwards you cannot change the size of the actual collection. ArrayList can not contain primitive datatypes, an Array can contain all types.

To create a collection we use the word new e.g.

private ArrayList<Boat> boats = new ArrayList<Boat>();

It is an ArrayList of the type Boat, which means that we can call the methods in the Boat class, and use the information from there and we have named the collection boats.

Loops are good to see through e.g. collections, to find the correct object or to list all the objects. We have used for each loop. It can print a list with all boats and their details. For each loop can only be used with collections, it will go through all objects in the collection.

Source code is all the text of the program. We can share our code up into blocks by using {}, they could also contain the body of a method
	
3.9.1. [bookmark: _Toc258576192]Javadoc
Javadoc is our guideline to the class we wanna a use, it describes that the different method does, what the parameters name are and what it contains. It also tells us if a method returning something. 

Javadoc helps us to use classes and there methods without knowing the exactly code of the class.
It is a good idea to make a good documentation, for yourself and for other there maybe want to use your program. The more details you provide, the easier it is for others to use your class and for yourself to remember what you have done.

Class BoatCatalog 
java.lang.Object
  BoatCatalog

public class BoatCatalog extends java.lang.Object
BCAS BoatCatalog stores all objects from the Class Boat. You can add a new Boat. You can print out a list of all boats with details. 
Version: 
ver 1.3 
Author: 
clausPallisgaardBeck + PoulH 

	[bookmark: constructor_summary]Constructor Summary 

	BoatCatalog()
          Constructor. 
	


[bookmark: method_summary]  
	Method Summary 

	 void 
	listBoat()
          Print out all boats in BCAS: fully detail, with name, brand, size and price 

	 void 
	makeNewBoat(java.lang.String name, java.lang.String brand, java.lang.String size, double price)
          Add new Boat with all details. 


[bookmark: methods_inherited_from_class_java.lang.O]  
	Methods inherited from class java.lang.Object 

	clone, equals, finalize, getClass, hashCode, notify, notifyAll, toString, wait, wait, wait 


  

	[bookmark: constructor_detail]Constructor Detail 


[bookmark: BoatCatalog()]BoatCatalog 
public BoatCatalog()
Constructor. Make the collection for storage 
	[bookmark: method_detail]Method Detail 


[bookmark: listBoat()]listBoat 
public void listBoat()

Print out all boats in BCAS: fully detail, with name, brand, size and price 

Parameters: 
b - hold the information about a boat for printing 

[bookmark: makeNewBoat(java.lang.String,_java.lang.]makeNewBoat 
public void makeNewBoat(java.lang.String name,
                        java.lang.String brand,
                        java.lang.String size,
                        double price)

Add new Boat with all details. Stores in the collection boats. Using information from the Class Boat 

Parameters: 
name - for the boat 
brand - of the boat 
size - of the boat, please add type of size eg. ft = feet 
price - for boat, please add currency eg. DKR = danish kroner 



Class Boat 
java.lang.Object
  Boat

public class Boatextends java.lang.Object
BCAS, Boat class makes new objects of boat, using all nessacary details 
Version: 
ver 1.3 
Author: 
clausPallisgaardBeck + Poul H 

	[bookmark: field_summary]Field Summary 

	(package private)  Price 
	price
            


  
	Constructor Summary 

	Boat(java.lang.String aName, java.lang.String aBrand, java.lang.String aSize, double aprice)
          Add all details needed to create a new boat 
	


  
	Method Summary 

	 java.lang.String 
	toString()
          Print out all details in one line 


  
	Methods inherited from class java.lang.Object 

	clone, equals, finalize, getClass, hashCode, notify, notifyAll, wait, wait, wait 


  
	[bookmark: field_detail]Field Detail 


[bookmark: price]price 

Price price
	Constructor Detail 


[bookmark: Boat(java.lang.String,_java.lang.String,]Boat 

public Boat(java.lang.String aName,
            java.lang.String aBrand,
            java.lang.String aSize,
            double aprice)

Add all details needed to create a new boat 

Parameters: 
aName - name for the boat 
aBrand - brand of the boat 
aSize - size of the boat, please add type of size eg. ft = feet 
aprice - boat price per week, please add durrency eg. DKR = danish kroner, assign to a new          Price object with the dates 
dataFrom - set the price from a given date, is fixed from 1.1.10 
dataTo - set the price to a given date, is fixed to 31.12.10 

	Method Detail 


[bookmark: toString()]toString 

public java.lang.String toString()

Print out all details in one line 

Overrides: 
toString in class java.lang.Object 

Returns: 
String with all details on a boat 
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