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Section B

Answer all the questions in this section.

Diagrams should be drawn and labelled clearly in paper answer books
which should be submitted offline.

2. Consider a home heating system which consists of a master switch, a thermostat, a
boiler and a status indicator. The master switch is used to turn on/off the system.
The thermostat is used to set the desired temperature in the house. The thermostat
also contains a temperature sensor that measures the current temperature, and a con-
troller that (i) calculates the difference between the current temperature and the desired
temperature and (ii) sets the heat level for the boiler required to maintain the desired
temperature. The status indicator continuously takes readings from the boiler. If the
temperature of the boiler is above the safe value, the status indicator instructs the mas-
ter switch to turn off the system for a specified time interval; otherwise the system will
keep on working.

Use the X-MAN component model to build a system for the home heating system.
You should explain your answer clearly.

i) Identify the required components. For each component, list its provided services.
(5 marks)

ii) Use X-MAN notation to implement the system. Also identify the connectors
needed to construct the system. (5 marks)

iii) Identify the services provided by the system. (5 marks)

iv) Specify 5 data channels in the system. (5 marks)

3. Consider the home heating system in Question 2. Use EJB to build this system. You
should explain your answer clearly.

i) Identify the required beans. For each bean, list its interface. (5 marks)

ii) Design the system using the identified beans. (5 marks)

iii) Use a suitable notation to express the control flow in your system. (5 marks)

iv) Identify any client application and interfaces involved. (5 marks)
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