Design Document
Body Mass Index Calculator

SEP Example - 2014
Introduction 
This section should set the scene for the design document. 

This document follows on from the “Requirements Document” and is intended to provide a complete design for the Body Mass Index (BMI) application described.  

Architectural Design  
This section should provide details of the system architecture.
From the last section we identified the following key objects. 

Object Domain Diagram
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From this we distil a smaller number of classes.  At this stage we assume that we will be responsible for coding the whole solution however some of the classes listed here may be replaced on a component basis by those from a framework such as the Java Swing libraries or the .NET framework. 
Class Diagram
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*Note:  In larger systems it may be impossible to show a full class diagram and the classes may be shown after logical/physical architecture diagrams either per component or per subsystem. 
The Logical Architectural design in this example is shown as three diagrams, showing its evolution from the class diagram.   The logical architecture groups logically related classes into packages i.e. those which are related or need to be developed together.  A good example is perhaps client and server communication classes in a networking application. First we group the classes – there are a number of strategies for this which we'll discuss in class. 
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Then we replace the specific relationships between classes with a more general one which describes the overall dependency of one package on another. 
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Finally we include the use case from our earlier use case diagrams, this allows us to identify which classes are connected to which packages.  This is important in any evolutionary development where builds of the system are produced based on functionality (important for any Agile method – NB for projects).  
Logical Architectural Design - Diagram 
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*Note:  I don't have any components, my example isn't complicated enough.  If I had some distinct re-usable entity I was building to use with this system and others I'd have some components within my subsystem. 
The Physical Architecture design shows how packages are combined in to running units.  In this case our digram is rather simple (perhaps event superfluous,) but considering our client and server class example.  One would be built into the server artefact and one into the client. 

Physical Architectural Design – Diagram
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Having detailed the structure of the application we move on to consider its behaviour, from the top down. 

Mechanistic Design  
This section should provide details of the collaboration of objects, these will be based on use case or scenarios from the analysis stage. 

The collaborations have been identified as follows:

· Start Application

· Button Pressed

· Input Validation

* Note:  I didn't arrive at this list right away, it took me a few iterations (i.e. going back and adding things I'd missed and removing things which were not collaborations).
Start Application

Start Application is the collaboration which begins with the application being started and ends with the application window and all its components being displayed on screen. 
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Input Validation

When the button is pressed the user input from the text boxes is validated, the rules for validation are:

Note: These are from the Systems Requirements
Height must be between:

* 0.1 meters and 3 meters or

* 1' 0” and 8' 0”

Weight must be between:

* 10 Kg and 100 Kg or
* 1st 8lb and 15st 10lb

[image: image9.png]checkvalidHeight(height:string) string

?

NULL:| [e\se:|
Parse
your height* to Ints

weight

Tetval
"Please enter

i

[success:| fa\\:|

TetVal =
"Please Entere your height in a numerical format e.g. 15"

weightint < 3
and weightint > 0.1 e\se}

retval =
‘“P\ease enter a height within the valid range*

Tetum retval





[image: image10.png]checkValidWeight{weight:string):string

?

NULL:| [e\se:|
retval Parse
"Please enter your weight' to Ints

weight

[success:| fa\\:|

TetVal =
"Please Entere your weight in a numerical format e.g. 1.5"

weightint > 10
and weightint < 100 e‘se}
Tetval =
NULL ‘“P\ease enter a weight within the valid range”

Tetum retval





Button Pressed
This is our sunny day scenario, the user enters some data (which is valid) and presses the button.  The application calculates their BMI and reports it on screen along with a message interpreting the BMI figure.  This also includes the alternative scenario when calculation fails as this requires only minor changes to the messages exchanged. 
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Detailed Design  
This section shows the design of complex intra-class (inside a class) behaviour where it occurs. Please not we do not provided detailed design for every method, only those which we deem complex. 

From the above collaborations there are several complex elements which require further elaboration, these are listed below.  They are divided into activity based and state based elements for clarity. 

Activities

From the BMIInterface class

· checkValidHeight(weight:string) : string 

· checkValidWeight(weight:string) : string 

Check Valid Height
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Check Valid Weight
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From the BMICalculator

· calculate(float:weight, float:height) : float 

Calculate
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State Changes

From the BMIInterface

· validationError flag

· void setErrorFlag()

· void clearErrorFlag()

User Interface Validation State 
[image: image16.png]EriLabieLonie

brivessage Lable

weigeoc e | —]

i Apptcation
ncertace

F—s[FegeGadgtTess.

Gy

biGaIcoMCaEto





