EMBEDDED SYSTEMS 2016/2017: C4uC [6/9 credits course]
Max total: 12 points

Available time: 90 minutes

Name:__________________________________________________________________________

C4uC (with reference to DidArch_v1.1)
[indicatively up to 3 points]

Develop a C program that continuously:

· receives sequences of 10 natural numbers from the Input Device and, if a value is multiple of 10, writes it ASAP on the Output Device
· the minimum delay between two input elements is 50 ms
· the maximum delay between two input elements is 100 ms

[indicatively up to 4 points]

Starting from the previous C program, develop a modification/extension that:
· for each sequence, evaluate the max number of consecutive numbers multiple of 11 and writes it on P0 at the end of the sequence itself
· P1 shall be normally kept to 0x00

· define how to manage possible overflows
[indicatively up to 5 points]

Starting from the previous C program, develop a modification/extension that:

· if the delay between two elements multiple of 11 in a sequence is greater than 500 ms, writes ASAP an error code (i.e., 0xEE) on P1

· P1 shall be normally kept to 0x00

· define how to manage possible overflows

N.B.

The main design choices shall be described and justified.

EMBEDDED SYSTEMS 2017/2018: C4uC [6/9 credits course]

Max total: 12 points

Available time: 90 minutes

Name:__________________________________________________________________________

C4uC (with reference to uC Atmel 328p)
A small restaurant has asked you to develop a simple μC system for the "kitchen call":
· Waiters serving at the tables need to be notified when some course is ready in the kitchen
· The head waiter wants to put a blinking lamp on a pillar in the hall, that will alert the waiters
· The lamp should be controlled by two buttons:
· One in the kitchen, pressed by the chef, that turns on the blinking lamp
· One right outside the kitchen door, that, pressed by the waiters, stops the blinking lamp
· The blinking period is set to 1 second (500ms ON, 500ms OFF) or can be set manually with a knob (see ex. tasks)
· When the stop is pressed, the lamp should turn off immediately
Exercise tasks:

[indicatively up to 1 point]

1) Define inputs and outputs for the reference μC 328p

[indicatively up to 3 points]

2) Draw the state-chart or the control-flow diagrams for the system

[indicatively up to 5 points]

3) Write down pseudocode for the init function (e.g. setup()) and the main function (e.g. loop()), declaring all the needed variables, for the blinking period of 1000 ms (50% on – 50% off)

[indicatively up to 3 points]

4) Modify the system using also an analog input (0-5V => 0-255) to control a variable blink period of 400ms to 1420ms (50% on – 50% off)

N.B.

The main design choices shall be described and justified.

