Lecture 3: Introduction to C

{CPEGZ23: Intro. to Computer System Engineering)
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Introduction to C

* You will not leam how to fully code in C in
theza lectura:!

* Eey C concepts
— Podntars
- Amays
— Implications for mcmory masagament

Typed Variables in C
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Compilation: Overview
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Characters

* How do we encode characters”

* Felevant question: How many different charactars do
e want to encods”
= fa'-"g, -, 0-gT.
= What plsg?




Characters

= ARCH standard - 128 differeant characters and
their num ernic encodings.
- & char representing the charactsr "a’ comtaims =97,
- charc="2'; or char c = 57 are both valid

* 7 bits is enough to store a char {27 = 125), round
up to | byte since com puters usually only deal
with multiples of bytes.

C ERLl s

SCELTE FEOS 3T

SRR E R T

id S EE T
BINOFRRECNE

3

Big Idea - Bits can represent anything!

- Say we have Ob 0110 0O11

- Interpret it as a char - 'c’
- Interpret it as a (signed or unsigned)} integer: 99

- It all depends on how the programmer
looks at them.

Types in C

* C 1= a “weakh™ typed lanmiaza. You can explicithy
fypecast from any type to anv other.
- -l
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® Can fypecast anyviling, even if it doesn't really make
TEpEa;
— struct niods = (TNe will see siracts = a foov shdes
it § = (i) m;

— More freedom, bt easiar to shoot yoursalf is the foot

Structs in C

* Way of defining com pound data types.
* A structured group of wvariables, possibly including
other structs

wypednl swraeh Il‘:ﬂl ! I
PP Ta— b .\__‘:_—':"'
e peartm e il I | T
| Tmmy: .
Ty mm=l :ml
__.' e e Tl m
el ey el L,
amrem L. carsres Do lnmeenis = IL1
[T - PR T e = 1FEFQR
g
- e cagibTe Ll ME
e samrll prw s i
ameen . LarsresColommenis = I0D0 [h:t poasiorn: = _v — raloem

[T RS FEEE T TRt - 1¥FIR n

Typed Functions in C
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Actual C Code
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int main(ist arge, char *argvi]] {
ine 1
int B = 5
for {1 = 0: 1 < FEFEAT: 1 = L # 1] {
pEintL ("halls, werldin”):
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C Syntax: main

- To get the main function to accept
arguments, use this:

- ' .- - e
L arge, char *azgwe[])

» What does this mean?

— azge will contain the num ber of strings on the
comm and line (the executable counts as one,
plus one for each argum ent). Here a-gz is 2:

nnixt mart myFlle
- azgr is & pointer to an array containing the

argum ents as strings (more on pointers later).

C Syntax: Variable Declarations

* All vanable declarationa must go before they
are uged (at the beginning of the block)

* A wvarable may be intialized in ite declaration;
it not, it holds garbage!

* Examples of declarations:
— el imla - 0, b - 10;

C Syntax : Flow Control
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" whils
= kil ()

Address vs. Value

- Consider memory to be a single huge

array-

- Each cell of the array has an address
mesociated with it.

- Each czll also stores som e walue.

- Do you think they use signed or unsigned
num bers? Negative addrecs?!

= Don"t confuse the address referring to a

memory location with the value stored in
that location.
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Pointers

Pointers

= An gddress refers to a particular memory

location. In other words, it points to a
memaory location.

= Pointer: A variable that contains the
address of a variable.
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