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The Arduino Platform and C programming

The Arduino is an open-source computer hardware/softutare ptatform for building digitat {levrces
and interactive objects that can sense and conrrcr the physicar wotld around them ln iha crass
you will leam how the Atduino platform works in tems of the physicat board and tibraies and the
IDE (integrated development environment). You witt atso leam about shietds. which are smaller
boards that plug into the main Ariuino board to peiorrn atherfunctions suclt as sensing light. l1eat.
GPS t,acking. or providing a Lrser inteiace dispray. T.he course wifi also cover prooranlning the
Arduino usino c r-ode sn'| p^cn-ss,nal rhr n;n- nr) lhD !'t,'t-.',/! r,r:: ltta Fnflt1,ere ra cat)!:c! eyrai.r.,a:
c/evice-s. P/ease tule llru! llti:; corrrsE docs not lnctude discLtssron lorurns.

lilron .crnpletir.tg this course, you v,,iil be able to.

1 Outline the composition of the Arduino development board
2 Describe whal it means to program the board,s firmware
3. Read board schematics

4. lnstall Arduino IDE

5. Describe what "sh,elds" are and how they are used
6 Specify the role of libraries in the use of shields
7 Compile and run a program

8. Name C Variables and Types

9. Name common C operators

10. Use conditionals and loops

1 1 . Explain functions, their definition and invocalion
'12. Explain the implications of global variabtes

13. Undertake the Arduino build process

14. Describe the role of the tools behind the IDE

15. Describe how to invoke functions in classes

16. Explain the structure of an Ardurno sketch
'1 7. Access the pins of the Arduino
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18. Differentiate between digital and analog pin
19. Debug embedded software

20 Exprain the importance of controrabirity and observabirity in the debugging process
21. Describe common dehrrnn,n. ..^hi,^^+,..^^ .^- ^-,. ____rr.,,:, qtv,,,rcururt o rur c tueooeo systems
22. Explain how the UART Se!.ia! contn-unication protocol works
23. Describe how the Arduino Serial library performs serial communication
Arduino Environment

This modure provides an introduction to the Arduino envrronment whrch is composed of
three things: the Arduino board, -the Arduino rDE. and the Arduino-compatibre shierds
together with their ribrafies- we flrst investigate the board. discussing alr of its main
components' inputs, and outputs- we discuss how each component is used and we
examine the board schematic to see how they are connected. we then discuss the Arduano
lntegrated Deveropmenr Environment (rDE) which is used primariry to wire. compire and
uproad code' we survey the interface of the rDF- and discuss how to insta, and use it. we
arso examine the use of shierds to extend the iunctionarity of an Arduino-based systen;
we discuss how shierci ribraries provide a usefur abstaaction to faciritate proorammino

C Programming

This module covers the basics of the c programming language which will be used to y/rile
code for the Arduino' The course first covers basic syntax, variabres. and types. rvrost ofthe basic C operators are presented. Conditiona siatemenls (,f, switch) and loops (while.
for) are described. The concept of functions is presented together \r,./ith how to deine andcali functions. Creation and use of global variables is explalned
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Arduino Programs

This modure describes the composition of an Ardurno program, or sketch. and the process
by which it is compiled anri rrploaded. Th6 Ardurno IDE is a user interface for the sottware
touls which actually compile and upload the program. we oufline the use of these toois in
the buird process. we describe the basic structure of a sketch, incruding the use of the
setup0 and roop0 functions. The main interface of an Arduino is through its pins, so we
describe how to access those pins from a sketci].

Module 4

This modure is an introduction on debugging embedded software on an Arduino. we
discuss the basic debugging requirements: conkorabirity and observabirity. The debuggirg
environment avairabre for an Arduino uNo is rimited, so we describe how to use the UART
communication protocor to gain controlabirity and observability. we present the use of the
Serial library to communicate with the Arduino through the serial monitor.

efi1
L (r

!+S,]
Dept *I:i&C
SiL i, lrrr-rrau,.-a

3l

SiMs-Proposol for Embedded - toT bosed on Arduino/Rospberry pi/C++

\n*,-\1-t'p
'''o'*$$l$j*'


