Serial.begin(2a00) ;

wvold loop ()
A4 Print ewvery step of the for looy
for(int count=0;count<10;counti+]) {

A Print the count to the serial
s g . Loy :
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WARNING...

Things are going to get a little technical...



Data in Memory

Bits and Bytes
A bit is a binary digit (0 or 1)
A byte is 8 bits
0 to 255 in decimal
0x00 to OxFF in hexadecimal
Declaring variables

When a variable is created, a
certain amount of memory is
reserved for that variable

For an int, 2 bytes are reserved
(0x0000 to OXFFFF)

Decimal Binary Hexadecimal
(Base 10) (Base 2) (Base 16)
0 0 0x0 (or 0x00)
1 1 0x1 (or 0x01)
2 10 0x2

3 11 0x3

4 100 Ox4

5 101 0x5

6 110 0x6

7 111 Ox7

8 1000 0x8

9 1001 0x9

10 1010 OxA

11 1011 OxB

12 1100 0xC

13 1101 0xD

14 1110 OxE

15 1111 OxF

16 10000 0x10



Arduino Variable Types: Numbers

int ; double or float :
Integer between -32,768 and Decimal between
32,767 -3.4028235*103%8 and
. . *1 038 Wi
unsigned int : 3:4928235 10_ ywth 6 or7
digitals of precision
Integer between 0 and 65,535 0.002014186
long : 2014.186
Integer between Arduino Reference page
-2,147,483,648 and for full list of number types

2,147,483,647

unsigned long :

Integer between 0 and
4,294,967,295



Arduino: Arithmetic

Integer arithmetic Conversion (Casting) (1)
generates integers int r;

Pay attention to order of // Type basting

. ] r = [Lloat) 8/7510%100; /5 r i3 20
operations (Send: 0) 1 Tupe Comvereion

int r: r = float(9)/10%100; /7 r i= 20

r = 2/710%100; S/ r 1= 0

r = 9%100/10: // r iz 90 Avoid float arithmetic (2)

r o= (9%100)%(1/10); // © is O Not exact
Slower than int math
Integer overflow: Arduino Reference page for
(OX7FFF + 1 = 0x8000) details

r = 3av%e? + 1; f/F r 13 -32760



Other Arduino Variable Types
- void : Nul Character | Decimal | Hexadecimal
! 33

0Ox21
- boolean : true or false

# 35 0x23

- char : ASCII Code Chart (3) ¢ 38 0x26
- (0 to 255, 0x00 to OxFF) 0 48 0x30
int r: 1 49 0x31
r = int{'a'y: // r iz 97 2 50 0x32
r = int{'2"); /S r 13 50 A 65 0x41
B 66 0x42

char c = 'a'; C 67 0x43
CA+: £ c1s bl a 97 0x61
co= 899 //c iz 'cof b 93 062
c 99 0x63



Dec HxoOct Char Dec Hx Oct Html Chr  [Dec Hx Oct Hirml Chr| Dec Hx Oct Hirml Chr
0 0 000 NOL (rall) 32 20 040 &#32; Space| 64 40 100 &#64; [ 95 60 140 &#396;
1l 1 001 30H (start of heading) 33 21 041 &#33; ! 65 41 101 &#65; & a7 61 141 &#37; &
2 2 002 5TX [(start of text) 34 22 042 &#34; 7 pe 42 102 &«#66; B 95 62 142 &#93; b
3 3 003 ETX [(end of text) 35 23 043 &#35; # a7 43 103 &#67: C 99 53 143 &#99; C
4 4 004 EOT [(end of transmission) 36 24 044 &#36; 5 68 44 104 &#63; D |100 &4 144 &#lo0; d
5 5 005 ENQ (endquiry) 57 25 045 &#37; % 69 45 105 &«#689; E |10l 65 145 &#101; &
& 6 006 ACE [acknowledge) 38 26 046 &#35; & 70 46 106 &#70; F |102 66 l4f &#l02; €
7 7 007 BEL (bell) 39 27 047 &#39; 71 47 107 &#71; G |103 &7 147 &#103; O
§ & 0l0 BES (backapace) A0 25 050 &#40; | 72 45 110 &#72; H |104 65 150 &«#104; h
9 9 01l TAE (horizontal tab) 41 29 051 &#41; ) 73 49 111 &#73; I |105 59 151 &#l05; 1
10 & 012 LF (NL line feed, new line)| 42 24 052 &#d=; * 74 4k 112 &#74; T |106 64 152 &#l06; ]
11 B 013 VT (wertical tab) 43 2B 053 &#43; + 75 4B 115 &#75; K |107 6B 153 &#l07: k
12 C 0l4 FF (NP forw feed, new page)| 44 2C 054 s#dd; , 76 4AC 114 &«#76; L |108 6C 154 &#108; 1
13 D 015 CE (carriage return) 45 2D 055 &#45; - 77 4D 115 =#77: M (109 6D 155 &#109: I
14 E 0l 30 (shift out) 45 2Z2E 056 &#46; . T8 4E 116 &#78; N |110 6E 156 &«#110; 1
15 F 017 3I (shift in) 47 2F 0587 &#47: / 79 4F 117 &#79: 0 |111 &F 157 «#l111; o
16 10 020 DLE [(data link escape) 45 30 060 &#45; 0 g0 50 120 &#80; P |11Z 70 le0 &#ll2; p
17 11 021 DC1 (dewice control 1) 49 31 0fl &«#49; 1 gl 51 121 «#81; 0 |113 71 16l &«#113; 9
15 12 022 DCZE [(dewice control Z) B0 32 0Opz2 &#50; 2 gz 52 1Z2 &#8Z2: R |114 72 lez &#114; ¢
19 13 023 DC3 [(dewice control 3) Bl 33 063 &#531; 3 83 53 123 &#83:; 3 |115 73 163 «#l115; =S
20 14 024 DC4 [(dewice control 4) 52 34 0pd &#52; 4 g4 54 1z4 «#34; T |11 74 led &«#lla; ©
21 15 025 NAE (negative acknowledge) B3 35 0On5 &#53; 5 85 55 125 «#35; 1T (117 75 165 =#117: u
22 16 026 3¥N [(synchronous idle) 5 36 0pGe &«#54; 6 g6 56 1Z6 &#86; V |113 76 leo &«#11&; v
23 17 027 ETE (end of trans. block) 85 37 0OR7 &#35; 7 g7 57 127 &#87; W |119 77 la7 «#119:; w
24 18 030 CAN [(cancel) L& 35 070 &#56; 5 88 58 130 &«#58: ¥ [1z0 78 170 &#l&0) X
25 19 031 EM  (end of medium) 57 39 071 «#537: 9 89 59 131 &#89; T |121 79 171 &«#1:2Z1; ¥
26 1li 032 3UE [(substitute]) B8 b4 072 &#58; : a0 54 132 &#90; Z |122 7Th 17z &«#lZ2; =
27 1B 033 EiC [(escape]) 59 3B 073 &#59; ; 91 5B 133 &#91; [ |123 7B 173 &#l23; |
28 1C 034 F53 [(file szeparator) a0 3C 074 &#60; < Az 5C 134 &#32: % |124 7C 174 &#124;
29 1D 035 33  (group separator) Gl 3D 075 &#6l; = 93 5D 135 &#93; ] |125 7D 175 &#lz25; }
30 1E 036 B3 (record separator) Gz 3E 076 &#62; - 94 5E 136 «#34:; ~ |126 TE 176 &«#lZ6; ~
31 1F 0537 U3 [(unit separator) 63 3F 077 &#63; 7 95 S5F 157 «#95;  |127 7F 177 «#127: DEL

Source: www.LookupTables.com



Variables in Memory

Boolean

Char

Byte
Integer or Short

Unsigned Integer
Long

Unsigned Long
Double or Float

1

1

Bytes

1
2

true = 0x01, false = 0x00
See Hx values in chart at
http://www.asciitable.com/

Min
Hexadecimal
Value

0x00
0x8000

0x0000
0x80000000
0x00000000
OxXFF7FFFFF

Median
Hexadecimal
Value

Ox7F
0x0000

OX7FFF
0x00000000
0x80000000
0x00000000

Max
Hexadecimal
Value

OxFF
Ox7FFF

OXFFFF
Ox7FFFFFFF
OXFFFFFFFF
OX7F7FFFFF



Building a Simple System

- Why learn bytes?
- Wireless communication with Xbee radios




-
Adding Libraries

e Edit |Sketch| Tools Help
Werify / Cornpile Ctrl +R.

- Libraries extend the e ShowSketchFolder Ctlek|  Add Library.
functionality of Arduino e FEPROM
mpo 1O, 2
environment. cotomtiC e
- Incorporate code written by e T e

other developers.
- Syntax: —
- Starts with “#include”

- Filename:

- The filename of the library is placed
between “< >7

- All libraries are “.h” files
- Advice: Check examples

ginclude <Softwareberial.l-

#include <Jervo.h>

A Bx=>FDOUT, Tx=>-DIN
aoftwareberial mylerial (10, 1
/f Create a servo object to c
DEFVO MYServo:




Exercises

Work with a partner to complete Part 2 exercises.

fritzing






