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Idea of two first two labs

Lab 1 (Phy layer)

Lab 2 (Link layer)
Point to point communication

e Add access point

Phy layer based on optics o Addressing

Transmit led color

e Retransmission scheme

Load data in frame « Error control (CRC)

Wait for ACK

Idea
e Construction of (very) simple network card
e Construction based on an Arduino shield
e Implement behaviour
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Hardware constructions

Construction base

|

Discrete circuits Programmable logic Processor
e 74hc... e PLA (fixed I/O area)
e integrated e PLD (fixed with macro cells)

e FPGA (prog. ’at home’ with own design)
e ASIC (Order with own design)
Language: VHDL, Verilog, ...
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Hardware constructions

Construction base

J
( ( 1

Discrete circuits  Programmable logic Processor
e ——
Micro controller Signal processor GP processor
o AVR (Atmel) Floating point e 13,15, 17
e PIC (Microchip Tech.) e AMD
o Texas ° ...

o Language: C/C++, Assembly,
Arduino (AVR)
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About programming Arduino




Arduino general code structure

General code skeleton

// global variable and constant declarations

void setup() {
// put your setup code here, to run once:

3

void loop() {

// put your main code here, to run repeatedly:
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I/0 (LEDs)

Blink

int LED1=3;

void setup() {
// put your setup code here, to run once:
pinMode (LED1,0UTPUT) ;

}

void loop() {

digitalWrite (LED1,HIGH);
delay (300) ;
digitalWrite (LED1,LOW) ;
delay (300) ;

+

// put your main code here, to run repeatedly:
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I/0O (Serial monitor)

Serial

void setup() {

// put your setup code here, to run once:
Serial.begin(9600) ;
}

void loop() {
// put your main code here, to run repeatedly:

Lo ool
Serial.print(x); // Print argument
Serial.println(x); // Print argument followed by newline

3
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Flow control examples (C/C++)

p

if for ‘switch )
if (a>b){ for (t=0; t<10; t++){ switch (Value){
c = a; Serial.println(t); case 0:
Yelsed{ } Serial.println(’zero’);
c = b; break;
} while case 1:
£=0; Serial.println(’one’);
(?:) [same res as above] while (t<10){ break;
c=(a>b ? a: b); Serial.println(t); default:
T+ Serial.println(’other’);
} break;
}
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Bit operations (C/C++)

‘Shift Bit-wise logic
// Shift left k steps // AND
a = a << k; a =a& 15;
// Shift right k steps // OR
a = a > k; a=a| 15;
// XOR
a =a ~ 15;
Shift Bit-wise logic
a <<= k; a &= 15;
a >>= k; a |= 15;
a "= 15;
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Lejonburen on Arduino




Lejonburen

Enclosure
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Graf ett lejon
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Graf mdnga lejon
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Display driver

LED abcdefg
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