
ELEC 5260/6260 Homework #2    
Covering Chapter 1 of the 4th edition of the Wolf textbook. 
 
 
Part 1: Design Process 
 

1. Discuss the distinction between “requirements” and “specifications” in embedded 
system design. 

2. Research available products, and then write a set of requirements for a small, low-
cost, minimally-featured MP3 music player. 

3. From your requirements, derive a system specification for the MP3 player, from 
which this product could be designed. 

4. Discuss the difference between top-down and bottom-up design approaches, as 
might be used to design the MP3 player. 

5. Considering both nonrecurring and recurring engineering costs, discuss the effect 
on overall project cost of using a commercial off-the-shelf chip to decode MP3 
music files, as opposed to implementing an MP3 decoding algorithm in software on 
a microcontroller. 

 
Part 2: UML Modeling for System Design  
The following questions are from the end of Chapter 1. The first three refer to the Model 
Train Controller example presented in Chapter 1.4 (which follows the UML introduction 
in Chapter 1.3.) Links to additional UML resources are provided on the class web site. 
 

6. Create a UML state diagram for the issue-command() behavior For the Controller 
class of Figure 1.29. The state diagram should show how this references or affects 
the attributes of the Controller class. 

7. Create a UML sequence diagram that shows how a Set-inertia command flows 
through the refined UML class structure described in Figure 1.19, moving from a 
change on the front panel to the required changes on the train. 

8. Draw a UML state diagram for a behavior that parses the bits received by the train. 
This finite state machine should check the address, determine the message type, 
read the parameters, and check the ECC (although not necessarily in this order.) 

9. Draw a UML class diagram for the classes required in a basic microwave oven. The 
systems should be able to set the microwave power level between 1 and 9 and time 
a cooking run up to 59 minutes and 59 seconds in 1-second increments. Include * 
classes for the physical interfaces to the front panel, door latch, and microwave unit. 

10. Referring to your microwave oven class diagram from the previous problem, draw a 
UML collaboration diagram for the microwave oven. The diagram should show the 
flow of messages when the user first stets the power level to 7, then sets the timer to 
2:30, and then runs the oven. 

 
 


