Name_________________________

Lab 7

Reactive Control:

Multitasking

Background: Martin Chapter 5.4: pp206-223.

Equipment:
Bumper module

Software:
move.c


priority.c

mt_move.c



pd_move.c

task.c

Testing Procedure: Multitasking with Interactive C works just like multitasking on your computer.  Any number of processes or tasks can be started and terminated and each task is given a certain amount of processing time.  Each process is also given its own memory stack, which is used for local variables and function calls.  When creating processes, we can define the amount of time the process is given and the size of its memory stack.  If they are not defined, the default values are 5 milliseconds and 256 bytes.  Write the following program and save it as “lab7_t.c.”  Test the program and describe below what happens:

int pid1, pid2;

void move() {

  while(1) forward();

}

void sound() {

  while(1)

    if (((int) mseconds() % 500) == 0)


      beep();

}

void main()  {

  define_motors(1,3);






  pid1 = start_process(move());




  pid2 = start_process(sound());




  while(!stop_button());






  kill_process(pid1);







  kill_process(pid2);







  stop();










}

Multitasking is great when working with totally independent processes, but with robotics, many of the processes we wish to make interact with one another and most of them require controlling the same motor and servo outputs on the HandyBoard. In order to fix this problem, we use process prioritization.  Assigning each process a priority allows one process to take control of the outputs over another.  

To do this, we use the library file priority.c which monitors all the output calls from the processes and decides which one gets priority.  In order to do this, each process must send priority.c its request for motor control instead of trying to control the motor itself.  This can be done by using the functions in mt_move.c (mt stands for multi-task) instead of move.c.  Included are mt_forward(), mt_backward(), mt_turn(), mt_rotate(), as well as mtp_move(int) which moves proportionally a specific amount of distance expressed in counts, and mtp_rotate(int) which rotates for a specific amount of counts.  Each of these functions must be sent in the process id (pid) of the calling function.  There is also a process in mt_move.c called mtp_move() which can be used when a quadrature shaft encoder is connected to each wheel.  Mt_move() will continuously monitor the wheels and make sure they are always travelling the same distance.  To use this function, you must remember to reset the encoder_counts on both encoders after any other process takes control.  Otherwise, when mt_move() regains control, it will do some unpredictable things.  

Open up mtask.c.  This program is designed to keep a robot moving on a square table with no edges.  It uses two quad-shaft encoders (10 and 11 on the left wheel, 12 and 13 on the right wheel) and one infrared optosensor mounted on the front of the robot.  The process “go” makes the robot move forward when nothing else is happening.  It has the lowest priority.  The process “turn_left” takes control whenever the infrared sensor reads the edge of the table.  It tells the robot to back up and rotate left.  Once that is completed, it releases its control over the robot.  Take note that each function call is sent the process id of the calling function.

In-Lab Assignment:  Add a new process to mtask.c with the highest priority that monitors two infrared sensors on the left and right of the robot.  If one of these sensors reads the edge of the table, the process should take control and rotate the robot until the sensor no longer reads the edge, at which point it should release control.  Save it as “lab6a_X.c” and show this to your instructor.

Signature ________________________

Homework Assignment: 

1) Modify the turn_left process so that it only makes the robot turn until the front infrared sensor  no longer reads the edge of the table.  The robot should make its way around the edge of the table and rarely venture into the center.  Save your new program as “lab6h_X.c.”

2) Write a new process which incorporates the bumper module.  The robot should avoid objects to the left and right of it.  This process should have a higher priority than go, but a lower priority than any of the other processes.  Your robot may get stuck in a loop when switching between processes.  If so, using meta-sensing to recognize this loop and emerge from it.  Demonstrate your improvements to your instructor during the next lab period.

Signature ________________________

Hand In:
Lab6a_X.c

Lab6h_X.c

