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source code
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Object file contains

machine language, but
not ready to run

Compiler

\ concrete.obj

object code E
Collection of useful E l |
functions Jibrary code

Linker bring together
Linker Jr object file, startup code
Interface between your start-up code and library code
computer & operation r_ NSRS y concrete. exe
system (DOS or Linux?). executable code E

Executable program!

The compiler we will use — which is MS Visual C++ express ed — starts linker automatically.
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» Putting together a simple C program
» Functions (2 ==): main(), printf()

o Creating variables, assigning them values, and
displaying those values on screen

* The newline character (Ji & = A}), Operator (& &HAL: =

« Comments in your program, creating programs with more
than one functions, and finding program errors

 Keywords - vocabulary of C
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_ Include another file
r—-———-—-—-=-=-== 1
| #include =stdio.h= I
=TT imimfm@rs — — = F+ a simple program */
{
int num; f+ define a variable called num +/
num = 1. A+ assign a value to num +/
printfi" | am a simple "3 f+oprintfi) €&+ E AEEHC +/

printf{ "computer.fin” ).
printf{ "My favorite number is fd because it is first.#n”,numd;

return 0O:

-}

* Tells the compiler to include the information found in the file stdio.h.

« stdio.h: a standard part of all C compiler packages, support for
keyboard input and for displayinig output

* #include . preprocessor instructions (& X 2| Al Al XH




1. First C program R,
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=

a function name
#include «stdio.h= /

Bint main{void) F+oa simple program +/
int num; f+ define a variable called num +/
num = 1. J+ assiagn a value to num +/
printfl" | am a simple "3 f+ oprintfi) €&+ 5 A EFHCH */

-}

printf{ "computer.fin” ).
printf{ "My favorite number is fd because it is first.#n”,numd;

return 0O:

C program consist of one or more functions ( &' =~).

This particular program (first.c) consists of one function called main.

The parenthesis identify main() as a function name

int — main() returns an integer, void — main() doesn’t have argument (& & 21 A}
main() is always the first function called.

Old compiler — int main() :pre ISO/ANSI C compiler




1. First C program L

a comment (F4)

#include =stdio.h= | L AT Tmm T T T =
Bint main{void) N F+ a simple program =7 |
po T b e e e e e e e e -
int num; f+ define a variable called num +/

num = 1. A+ assign a value to num */
printf{"| am a simple ") f+ printf{) &5 AIEEFHC) +/

printf{ "computer.fin” ).
printf{ "My favorite number is fd because it is first.#n”,numd;

return 0O:

-}

The symbols /* and */ enclose comments.

Clarify a program.

They are intended for the reader only

Ignored by the compiler




1. First C program fiad,
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Beginning & finishing of the body of the function __

#incM
i a | aid) F+ a simple program */
r.E?EE Ji

— J. . "
int num; f+ define a variable called num +/
num = 1, J+ assiagn a value to num +/
printAC" | am a sinple "3 f+ printf() &5 AMETHC +/

priftfl "computer.fin” )
p/intf{ "My favorite number is fd because it is first.#n”,numd;

 Opening and closing brace marks make up the function




1. First C program £,
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tincl ude{ £5td i}n h= A declaration statement )
Bint mainivoid *
gt mintvold) 4 T dol e
|___Lnt_n_um;_____| f+ define a variable called num +/
num = 1. A+ assian a value to num */
printf{"| am a simple "3 f+ printf() &8 AESFHC) +/

printf{ "computer.fin” ).
printf{ "My favorite number is fd because it is first.#n”,numd;

return 0O:

-}
 Announces that you are using a variable called num

« num will be an int (integer) type




1. First C program
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=]

-}

ginclude =stdio.h=
int main{void)

i ' */
I an aSS|gnment statement
—- Lnt_nu.m;_/ (I:Hg}'llal_:.'_) alled num *f
ponum o= 1 =/ . aum +/
printf{"| am a simple "3 f+ printf() &8 AESFHC) +/
printf{ computer . dn” ).

printf{ "My favorite number is fd because it is first.#n”,numd;
return 0.

* Assigns the value 1 to the variable called num
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ginclude =stdio.h=
Bint main{void) ' o +/
{ a function call statement
int num, SIA == = I +/
num = 1 / (B2 385 xf
U printf( 1 am a simple "% 1 7+ printf() =22 Al=H0} +/

U o e o (== o el o et e 3 =
printf{ "My favorite number is fd because it is first.#n”,numd;

return 0O:

-}

Displays the phrase | am a simple on your screen
Leaves the cursor on the same line
printf() is called function and is part of the standard C library

Using a function in the program is termed calling a function (&f =< &)
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1. First C program
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ginclude =stdio.h=
Bint main{void) F+ a simple program
|
int num. f+ define a variable called num
num = 1.

last function call statement
Printf{" | am a sinp| (OIXIS &t S & HE )
= P PP = O e e =)

=2 oo
J

| Printf{"My favorite number is ¥d because it is fFirst. #n", numd; |

e Prints the value of num embedded in the phrase in quotes.

* %d instructs the computer ‘where’ and ‘in what form’ to print the value
of num




1. First C program fiad,
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ginclude =stdio.h=

Bint main{void) F+ a simple program */
{
int num; f+ define a variable called num +/
num = 1. A+ assign a value to num */
printf"| am a = * 7
_F'_riitf_{'ﬂyy (a|@ CCI>=IEO=I_E_) num J.;
' return 0: |
_} e o e - -

« a C function can furnish (or return) a number to the agency that used it.

 [SO/ANSI C requirement for a properly written main() function.




2. Program Detalls
#include directives and Header Files

o #include<stdio.h>
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Xinclude <stdio.h=>

8 int main(void)

L
It num,

miim w1

— An example of C preprocessor directive (C & X 2| Xl Al A

— Preprocessing (& X 2l): C compiler perform some preparatory

work on source code

— Same as typing the entire stdio.h file (~300 lines) into your file

— stdio.h stands for Standard input/output header

— Contains information about input and output functions, ex) printf()

— A collection of information at the top of a file: header

{Library: contains actual code for a function,

{header files: help guide the compiler in putting your program together



: FSR%
2. Program Details ol
#include directives and Header Files e

« Why wasn't this automatically included???
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2. Program Details  FTEE™ &)

the main() function [
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Int num;

aum = 1,

C always begins execution with the function called main().

You are free to choose names for other functions, but main()
must be there to start things.

Int is the main() function’s return type.

Parenthesis enclose information being passed along to the
function.

— In this particular example, nothing is being passed along, so ‘void'.

— main() or void main() may or may not work in
your compiler. But don’t use this old format.
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2. Program Detalls %g
Comments R —
e
« Everything between [* ana */ IS Ignored by the compiler.

 Valid and invalid comment
[* This is a C comment. */

[* This comment is spread over
TWO LINES. */

/*
You can do this, too.
%/

[* Hopefully, this works. > Not valid




2. Program Details A,
Comments
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F+oa simple program

/I . confined to a single line
Ex)

Il Here is a comment

Int rigue; //such comments can go here, too.

/*

| hope this works.

*

x = 100;

y = 200;

/* now for something else. */
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2. Program Details LY
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|
int num.
num = 1.
printfl" | am a =
printf "computer
printf{"Hy fawvor
return 0.
1

@
-
<
|-O|I ——

oA
[l
=
I
by



NN B RN N T gl §

3 int m-:iniuclld }.

2. Program Details Nl Jtr

- I int rti.rmf|
Declaration (8 B E &) e

printf(" | am a simple " )

One of C’s most important features

Does two things;
— 1. Somewhere in the function, you have a variable called num

— 2. int proclaims num as an integer (& ==&) (there are other
types, ex) character, floating-point,...)

Compiler uses this info for suitable storage space in memory

: 1dentifies the line as C statement.

Int is a keyword — reserved for C, so don’t use it for your
name of a function or a variable.



2. Program Detalls
Declaration (81 2 & &)

R B Rl N e et B Yl BN B
i int main{void)
I F | ] | L}

i Iint num: |

e [l = e ;s

printf{"] am a simple

=

 num is called an identifier (&) £ At) — name selected for a
variable, a function, or some other entity. Declaration
connects a particular identifier with a particular location in

computer memory

« All variables must be declared before they are used.

Ex)

int main() /1 C99 rules

{

Il some statements
int doors;
doors=5; /[ first use of doors

/I more statements
int dogs;
dogs =3 Iffirst use of dogs
/I other statements

As long as it is declared before
its first use - okay

But, it Is a good practice to
declare variables from the
beginning.
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= int main(void)

2. Program Details b
Declaration (& &1 3 & &) — AUt s

printf(" | am a simple " )

« The maximum number of characters for variables: 63

The_maximum_number_OF characters_for variables is 63 the rest will be

\ —_J-
! -
- Use lowercase or uppercase letters, digits, & underscore. . The rejt will be simply
: ignore

- The first character cannot be a digit.

— Validnames: snu2 Snu2 Hot Tub _kcab

— Invalid names: $Z** 2cat  Hot-Tub don't

* Avoid starting with _ (not an error but confusing with other C
library identifiers)

o Case sensitive
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i int ru-:ln{ucm:i]--

I F — _— — _—

2. Program Details il
Declaration (8 H HE 2) TN

printf{"] am a simple ~ )

 Four reasons to declare variables
— Easier for a reader to grasp what the program is about

— Encourages you to do some planning before you plunging into
writing a program

— Prevent hard-to-find bugs,

Ex) Radiusl = 20.4
Circum = 6.28 * Radiusl

— Compiler won't work without declaration!
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3 int ru-:ln{ucm:i]--

2. Program Details S et
Assignment (LH S & &) " w1

printf{"] am a simple ~ )

Assign the value 1 to the variable num.

You can assign num a different value later — that's why is it a
variable

Assigns the value from the right side to the left side.

Statement is completed with semicolon ;
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2. Program Details LY
The printf() function ot o RS
printf" | am a simple "1 f= printfl ) 24+ 5 Al=THL *

printfi "computer. fin” )
printfi "My favorite number is #£d because it is First.#n”,num);

() - printfis a function

| am a simple Is passed to printf().

Printf(*| am a simple”);
Argument (& &2l X

When the program reaches this line, control is to function is
executed. After function is finished, control is returned to the
original (calling) function — main() in this case.
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2. Program Details LY
The printf() function ot o RS
printf" | am a simple "1 f= printfl ) 24+ 5 Al=THL *

printfi "computer. fin” )
printfi "My favorite number is #£d because it is First.#n”,num);

printf(“computer. \n");
Newline character (Ji & & X}) — a escape sequence
Start a new line at the left = pressing ‘enter’ key.
printf(“My favorite number is %d because it is first.\n”,num)
1 |

* 9% alert the program that a variable is going to be printed

* dtells it to print as a decimal integer



num = 1; Je
2. Program Details printf(*1 am a simple °):
Return statement printf(-computer.¥n");

printf{ "My Favorite number i

return 0:

Int main(void) = main() function Is supposed to return an
integer

Return O:

Even if you don’t do this, it will work.

Don’t worry too much about this.



3. The structure of a simple program )
A function consists of a header and a body ... v oesm

Preprocessor instructions (& Xi 2| X| Al X})
)

Header '{

Function name (&8 =0| &

Body
{ )

Declaration statement (& 2 H & 2)
Assignment statement (CH 2! 2 & =)

Function statement (&} =S =Y & =)
return 0;

}




4. Tips on making a readable program f)
Style matters

SEOUL NATIONAL UNIVERSITY

* A readable program is much easier to understand, to correct
or modify

— Choose meaningful variables

— Use comments as much as possible

— Use blank lines to separate one section from another

— Use one line per statement — C has a free-form format and allows
for multiple statements per line

#include <stdio.h>

int main(void) {intq; g = 1; printf(“%d is neat. \n”, q); return 0; }

This program works okay but this a bad program!!



5. Taking another step (
Calculation & multiple variables "
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5 // Fathn_ft.c - 2 fathonsS feet® W «——— Begins with a comment
~-#include <stdio.h=

= int main{void)

|

int feet. Fathoms: Beclares two variables instead of just one,
fathoms = 2; S€ comma,

feet = 6 + fathoms: i -
printf{"Zd fathoms= ¥d feetﬂ!%n", fathoms, feet): calculation.  feet=6x 2

printf({"2r0}, #d feetOf.®n", 6 *+ fathoms);

return 0.
..|} Printing multiple variables
Printing a value (not just a variable)
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B4+ two_func.c -- StLH] EHAM F M2 25 MScte ZEIH +/
L # ins Hoder =atd 0. b
prototype = = = Yyoid butler{void) 2 Fx 1S0FBNSI C 4 ZZEEY +/
5 int WEiMCETT)”
{
_ _RrintfCbut ler o M Sl = LETHRT )
Functioncall == =1¢"5 butler(} >
/—'PF‘lﬂE‘f'E‘EEI'l— :-'-:'- "F_|' :'F_l' LHE_TJ_, CO-ROM EE+D|EE jl_I:IEuEFI_Iwn..:”
butler() executed here!l! <7 |
return 0.
}
Function definition - — jg'.E_nuﬂerl:uu—ﬂﬁ: jeBta Weolal NT s/
[Tm - oo m L
printfl" T Ed 5L 7 O 0
}

butler() function appea?ed three times: prototy

. vmd‘butler\(\imdj

no retlifh value no argument

pe, function call, function definition

Prototype: - a declaration telling the compiler that you are using a function.

- specifies properties of the function

The location of function definition does not matter. But it’s nice to put main() first.



5. Taking another step £,
Debugging — Syntax errors ot o RS

 Bugs: program errors.
 Debugging: finding and fixing the errors.

o Syntax error = Grammatical error in C, compiler will find these (but don't
just rely on that)~ grammatical error in English

3+ nogonod.c -- F e HeF Y =2 8 &/
ginclude =stdio.h= int n,n2,n3; or

{ FRE maintyoid) . . .
@ Int n; Int n2; Int n3;
int n, int nZ, int ni:
A0 ZTEJEE B M2 HYHE 7HA 3 SICH
n =5 \*/

ng = n + n
N3 = nzZ + nz,
printfi"n = &d, n2 ®Z = xd. n2 HH S = idn", n, ”E*y

} return 0. .
O |




5. Taking another step
Debugging — semantic errors
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 Semantic errors: errors in meaning

« Compiler does not detect semantic errors < don't violate C rules.

* You have to find these errors.

3/+ nogood.c -- B2 He H2? S ZEJH-

ginclude =stdio.h=
int main{void)
[

int n, int nZ, int n3:

n = h,
Nz =n + n
nd = n2 «=nz;, <— N3=n2*n;

return 0.

f= 0 Z2dd8= 2 N2 HE A2 S0

printfi 'n = #d, n2| HMZE = id, n2| dHEH S =

. N, N2, na)



5. Taking another step
Debugging — Program state
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* Tracing the state
— Follow the program steps one by one

— Use extra (temporary) printf() to monitor the selected variables at key points

— Use debugger o o
executing line in state of variables
program stillbad.c
variables allocated } ? ? ?
Y n n2 n3
¢ ANT N, P2, n3;
ey variable n set to 5 } 5 ? ?
Hl
n n2 n3
n2 = n*n;
Tracmg a program |® e variable n2 set to n 7 ;
. squared 3 25 -
——————————————— n n2 n3

variable n3 set to n2
squared when it 5 25 625
should be n *n2
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5. Taking another step ol
Keywords and reserved identifiers ot o

 Keywords : vocabulary of C — not your vacabulary and we can't use
them as identifier

Ex) Int float do void If long

— There will be syntax errors if you use them.
 Reserved identifiers: no syntax errors but you shouldn't use. Reserved

Ex) printf(), _Bool (those beginning with )
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» Putting together a simple C program
» Functions (2 ==): main(), printf()

o Creating variables, assigning them values, and
displaying those values on screen

* The newline character (Ji & = A}), Operator (& &HAL: =

« Comments in your program, creating programs with more
than one functions, and finding program errors

 Keywords - vocabulary of C



	Fundamentals of Computer System�- Lecture 2 (Introducing C)
	Last Lecture
	�Today’s content
	1. First C program
	1. First C program
	1. First C program
	1. First C program
	1. First C program
	1. First C program
	1. First C program
	1. First C program
	1. First C program
	1. First C program
	2. Program Details�#include directives and Header Files
	2. Program Details�#include directives and Header Files
	2. Program Details�the main() function
	2. Program Details�Comments
	2. Program Details�Comments
	2. Program Details�Braces (중괄호)
	2. Program Details�Declaration (선언 명령문)
	2. Program Details�Declaration (선언 명령문)
	2. Program Details�Declaration (선언 명령문)
	2. Program Details�Declaration (선언 명령문)
	2. Program Details�Assignment (대입 명령문)
	2. Program Details�The printf() function
	2. Program Details�The printf() function
	2. Program Details�Return statement
	3. The structure of a simple program �A function consists of a header and a body
	4. Tips  on making a readable program�Style matters
	5. Taking another step�Calculation & multiple variables
	5. Taking another step�Multiple functions
	5. Taking another step�Debugging – Syntax errors
	5. Taking another step�Debugging – semantic errors
	5. Taking another step�Debugging – Program state
	5. Taking another step�Keywords and reserved identifiers
	�Summary

