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CE2810: Embedded Systems Software 2 

Lab 3: An Interrupt Driven Serial Echoer 

“I will offer a choice, not an echo.” - Barry Goldwater 

Due: Tuesday, March 27, 2012 23:00 

1 Objectives 
 Implement a basic interrupt driven serial device driver 

 Implement a simple application using the serial device driver 

 Implement simple functions using pass by reference 

2 Introduction 
This week’s lab is simple in scope in that you will be building a simple device to echo serial messages.    

In short, when a NULL terminated (zero terminated) text string is received, the text will be transmitted 
back out over the serial link.  That is it.  The class diagram for this project is shown below. 

 

 
Figure 1 Suggested UML Class diagram for project. 

 class Lab3

Lab3

- mainBuffer:  uint8_t ([255])

- main(argc :int, argv[] :char*) : int

- ISR(prm1 :USART_RXC_vect)

- ISR(prm1 :USART_UDRE_vect)

serialdd

- transmitBuffer:  uint8_t ([255])

- transmissionLength:  uint8_t

- nextByteToTransmit:  uint8_t

- receiveBuffer:  uint8_t ([255])

- receptionLength:  uint8_t

- nextByteToReceive:  uint8_t

- receptionReady:  uint8_t

+ rs232Init(baudRate :uint16_t, parity :uint8_t) : void

+ rs232busyTransmitting() : uint8_t

+ rs232ObtainMessage(destinationBuffer :uint8_t*) : void

+ rs232IsMsgReady() : uint8_t

+ rs232sendMessage(msg :char*, messageLength :uint8_t) : void

+ rs232serialByteReceived() : void

+ rs232serialByteTransmitted() : void

Transmits and Receives data from.
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3 Prelab 
Prior to lab, watch the videos posted on the CE2810 website, including: 

 Video Tutorial: Interrupts in C 

 Video Tutorial: RS232 Interrupt Driven Receive (Note there are three parts) 

 Watch the lab demonstration video 

4 Lab process 
In addition to implementing the code, you are to follow the following, simple lab process. 

1. Estimate how many lines of code you expect this project to be from start to finish. 

2. Estimate how long you expect it to take you to complete this project. 

3. Implement the solution, keeping track of how long it took to complete the project.  (While it is 

not required that you use project dashboard, it is certainly permitted.) 
4. At project completion, compare your line of code count and your time estimates with the actual 

values. 

5 Testing your Device Driver 
Testing your program will require the usage of the RealTerm software.  This is the same software that you 

would have used in CE2800 for serial communication.  Using this software is highlighted on the lab 

demonstration video. 
 

 
 

6 Lab Assignment 

6.1 Design Requirements 

 Requirement R1: The serial port device driver shall export configuration macros to allow 

transmission at 300, 1200, 2400, 4800, and 9600 Baud rates. 

 Requirement R2: The serial port device driver shall use interrupts for transmitting and 

receiving data. 

 Requirement R3: The serial port shall always assume the usage of a single stop bit. 
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 Requirement R4: The application shall output to the LEDs the length of the string 

received. 

6.2 Implementation Constraints 

 Constraint C1: The only allowable types within this program shall be the C99 types. 

 Constraint C2: The source code shall compile cleanly without any warnings or error 

messages. 

 Constraint C3: The program developed for this lab shall communicate at 9600 Baud. 

7 Deliverables 

7.1 Lab Report 

Now that you have completed your lab assignment, submit the following brief lab write-up detailing your 
experiences.  Each section shall have no more than 2 sentences.  The lab report should be submitted 

electronically through the online submission form on the course website. 

1. Introduction -> What did you accomplish with this lab? 

2. Time Analysis and code analysis  
a. How long did you plan on spending on this project? 

b. How many lines of code did you estimate for this project? 

c. How long did this project actually take? 
d. How much code space does your program use?  How many bytes are used per line of C 

code?  How does this compare with the last lab?  What has the impact of adding the 

string library to your code had on this metric? 
3. Things Gone Right  

a. What things went right in performing this lab? 

4. Things Gone Wrong  

a. What problems did you have?   
b. What mistakes did you make? 

5. Conclusions 

a. This section shall discuss what has been learned from this laboratory experience. 

6. Source Code.  Submit your well commented source code. 

  

7.2 Project Demo 

In addition to the lab report, you are required to demonstrate correct functionality.  This can be 

accomplished prior to lab on March 28, 2012 or during the time period immediately following 

the lab quiz. 

 

If you have any questions, consult your instructor.  
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Appendix A: Function Documentation 
Rs232dd.h void rs232Init(uint16_t baudRate, uint8_t 

parity); 

 

This method will initialize the rs232 device.  The baud rate, length, and parity 

can be set byt the user. It will enable the receive interrupt, but will not enable 

the transmit or data empty interrupt. 

 

Parameters: 

- uint8_t baudRate This is the baud rate that is to be sent.  Valid values are 300, 

1200, 2400, 4800, and 9600. If any other value is passed in, the baud rate will 

default to 9600 baud. 

 

- uint8_t parity This controls the parity setting.  0 represents no parity, an odd 

number represents odd parity, and an event number (aside from 0) represents 

even parity. 

 uint8_t rs232busyTransmitting(); 

 

This method will determine if the component is currently transmitting a 

message. If it is transmitting a message, then a value of 1 will be returned.  If 

not, 0 will be returned. 

 

- Return: 1 if currently transmitting a message.  0 if not. 

 Void rs232ObtainMessage(uint8_t* 

destinationBuffer) 

 

 

This method will obtain the buffer from the rs232 device. It will copy the data 

over to the pointer passed in and then reset the receptionLength, 

nextByteToReceive, and receptionReady variables to 0.  While it is doing this, 

interrupts will be disabled. 

 

Parameters: 

 - destinationBuffer - This is a pointer to the destination address.  

 uint8_t rs232IsMsgReady(); 

 

rs232IsMsgReady will return 1 if there is a message in the buffer to be read and 

 * 0 if there is no message to be ready from the buffer. 

 void rs232sendMessage(char* msg, uint8_t 

messageLength) 

 

This method will send an rs232 message.  In essence, the method will check to 

see if the device is currently busy transmitting. If not, the bytes to be 

transmitted will be copied to the transmit buffer, 

the bytes transmitted variable will be set to 0, the rs232serialByteTransmitted  

method will be called, and the interrupt will be enabled. 

 

Parameters: 

- Msg – This is a pointer to the first byte of the message that is to be 

transmitted. 

- messageLength – This is the length of the message that is to be 

transmitted. 

 void rs232serialByteReceived() This method is to be called by the ISR anyt time a new byte is received. It is 

responsible for reading the byte from the data register. It will place the byte 

receive into the receiveBuffer at location nextByteToReceive Once it does this, 

it will increment receptionlength and nextByteToReceive by 1. 

If the byte that is received is a 0x00 byte, receptionready will be set to 1. 

Otherwise, it will be set to 0.  

 void rs232serialByteTransmitted(); 

 

This method is responsible for transmitting a byte.  In essence, whenever the 

transmit buffer is empty, this method will be called from the ISR. If there is 

another byte in the queue to be transmitted,  that byte should be moved to the 

transmit data register. If not, the interrupt should be disabled. 
 


