OO1 - separating the interface from the data

In this tutorial you will construct a UML class diagram for the system described below. The important aspect in the exercise will be separate (in the form of collaborating classes) the data from the interface which displays the data and enables user interaction with the interface.

Scenario

Process Measurements Ltd sells small measurement systems to process industries (which manufacture products, such as paper, washing up liquid, through some process which converts raw materials into finished product. Typically, the system includes hardware installed in the process plant which measures (say) temperature levels in pipes, fluid levels in containers and pressure levels in valves. It includes a means of transferring the measured data to a control room and a means of displaying this to the human operator on a PC screen. The system will consist of the facility for 10 measurement points which can each be identified by a text string (e.g 'V21 temp' referring to temperature in Valve 21)

For each measurement, the operator can set an 

upper and lower warning value. 

upper and lower alarm value. 

A warning is displayed to the operator: 

· when the measured value is at or above the upper warning value, and below the upper alarm value 

· when the measured value is at or below the lower warning value, and above the lower alarm value

An alarm is displayed to the operator

· when the measured value is at or above the upper alarm limit

· when the measured value is at or below the lower alarm limit

A 'normal' indication is displayed to the operator

· when the measured value is between the upper and lower warning limits 

The operator shall be able to acknowledge the alarm, so that he or she can distinguish between alarms and warnings that are new and ones they have seen. 

The alarm or warning state (either new or acknowledged) remains while the measured value lies within the conditions described above. A rising value for example would trigger a warning when it crosses the warning limit and an alarm when it crosses the alarm limit.

The user interface

The user interface should contain

· a display for each of the 10 measurements

· an scrollable event log, where the time and nature of an event is displayed in text form, either permanently or on request in a window

e.g. if measurement point 6 relates to V21 temperature (valve 21), and measurement point 3 relates to level in oil in Tank 33, events displayed in the event logger might be

"14:31:21     V21 temperature - high warning" 

"14:31:40     V21 temperature - high warning - acknowledged"

"14:45:06     T3 level

 - low alarm"

For each of the 10 measurement points, the display should contain

-    a display of the current measured value (always visible)

· a display of status (normal, warning or alarm, acknowledged or new)

· a means of acknowledging an alarm or warning

· a means of displaying and changing the warning and alarm limits (need not be visible all the time)

Object oriented design issues

Clearly we want to encapsulate the state and behaviour of each measurement point in a class Unit, such that the complete system, also in its own class AllUnits, consists of a collection of 10 instances of the Unit class.  As the number of Units will be fixed, the collection can be implemented as an array of instances of Units.

You may wish to include the visual presentation components of the unit in the Unit class, or to create a new class VisualUnit, whereby an instance of Unit has a 1 - to - 1 association with an instance of VisualUnit. The screen display then includes a collection of 10 instances of VisualUnit. This embodies the essence of the model - view -controller architecture.

For you do 

Study the scenario carefully and think about the OO design issues in the section above. Working in groups of 3, produce a UML diagram of the classes in the system.

