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arith:
pushl

{

int
int
int
int
int

int

tl
t2
t3
t4
t5

int arith(int x, int y,

X+y;
z+tl;

= x+4;

rval

y * 48;
t3 + t4;
= t2 * t5;

return rval:;

int z)

mowvl

movl
movl
leal
sall
leal
addl
addl
imull

popl
ret

%ebp
%esp, %ebp

8 (%ebp) , 3Fecx

12 (3ebp), %edx
(%edx, %edx,2), %eax
54, %eax

4 (%ecx, teax), %eax
Tecx, %edx

16 (¥ebp) , %edx
fedx, %eax

%ebp

:}_Set
Up

J

> Body
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» C, C++, Java, Python &

- A0l 27| g5 20 T2 78T A0
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-7t=d0] =1 tHE7| €Lt

declare and create a poin
t originOne = new Pt
gle rectOne

lectangle rectTwo

display rectOne's width, height, and area

em_out_println("Width of rectOne: " + rectOne_getWidth()):

em_out.println("Height of rectOne: " + rectOne_getHeight());
System_out _println("Area of rectOne: " + rectOne_getArea()):
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Image retrieved from http://sessionk.tistory.com/123
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N #include <stdio. h>
Programmer _ int  main (void )
Text Editor {
/. mai
b /7 main Source
00110 100
. 10101 010
—» | Compiler
01001 011
10110100 Object
00110 1001 01010 10
001100110 10010 01
01001 01110110100 / Executable

Library

Results




file(test.c)

preprocessor : Code fileS compiledt?| &
S| Y

compiler : Code fileg 7|H 01 2 Ere

Object
file (test.obj)

- linker: start-up codeZE 9IC}.
library routine2 £9ILCt.
0421 7H2| object fileg HASICE.

Executive

HEESRDE)
os2t Al fileQ| Ci2| HE: maing 21 11%*?.'%— mainOi|A| E7{=Lt.
=0| S0 2= At

» start-up code :
« library routine : &=~ library (printf, scanf)°| 7|AI0] code &



o2 2e AlSHEH ...

FE
— Stack
dEJH 220 2EE=ICE
Loading Executable Object Files
* Memaory
; ; outside 32-hit
Executable Object File 0 e e I
ELF header 0x100000000 address space
User stack
Program header table (created at runtime) tes
(required for executables) l ) P
— (stack
.init section 4 pointer)
text section Memory-mapped region for
; shared libraries
.rodata section OxETeOdde0 .
.data section ou
.bss section T +—— brk
symtab Run-time heap HEEIp
(created bymalloc)
.debug
Read/write segment Loaded
Jdine (.data, .bss) from
.strtab Read-only segment the Data
Section header table (.init, .text, .rodata) executable | Text
) 0x08048000 file 08
(required for relocatables) T an
U
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yoo (...)
{ |who(..)
11
amI {..)
W9 {
amT (...)
| {
] . |amI (..
. ar
J . - {
} -

YOO
who
amI

amI

amI

zebp—

zesp———

Stack

yoo

who

amI
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Hello World!

Preprocessor directive to
#include <stdio.h> ~— include standard input/output
functions in the program.

int main (void) FVF"
{

printf("Hello World!\n"); p1| Hello World
return 0;
} // main




Preprocessor Directives

Global Declarations

int main (void)

{
Local Declarations
Statements

} // main

Other functions as required.




Zkl z-l El

+ FEO|7HEN - -
1| /* The greeting program. This program demonstrates
® EEJ_%'I LHOH ér?:IE_l D‘”E 2 some of the components of a simple C program.
= - 3 Written by: your name here
Al =) or—r
¢ e%ﬂ’e"ﬂf()ﬂ %:'%l:E 0| 2| A Dl 4 Date: date program written
* compileCH 20l A H| 2 > |
6 | #include <stdio.h>
7
. C =L = = 8 | int main (void)
« /] 5ol 3 & 24 22 ol
. /* 10 | // Local Declarations
11
O:lEI—'I 12 | // Statements
%2 13
= 14 printf("Hello World!\n");
M 22| 15
. 16 return 0;
/ 17 | ¥ // main




AR



Atz

‘ C Types I
‘ Void I Integral I Floating-pointl‘ Derived I
|

‘ Boolean I Character I‘ Integer ” Real I Imaginary I‘ Complex I




Character Types

char

wchar t

- 1byte = 2°8 = 256712| 24}
. 212t0| 217} OFAT| O T
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C9| char0f|A= ASCIIZEZ 0|23} LIE}
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2AEAa(97), b(98), c(99),
CHEALA(65), B(66), C(67),
ZAH0(48), 1(49), 2(50),

ST At &(38), *(42), +(43)

[HS.

,z(112)
, 2(90)

, 9(57)
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Integer Types

short int

int

long int

long long int

Byte Minimum Value Maximum Value
Size
short int 2 -32,768 32,767
int 4 -2,147,483,648 2,147,483,647
long int 4 -2,147,483,648 2,147 ,483,647
long long int | 8 -9,223,372,036,854,775,807 | 9,223,372,036,854,775,806




Floating Point Types (&43)

float

double

long double




Type Summary

Category Type C Implementation
Void Void void
Integral Boolean bool
Character char, wchar _t
Integer short int, int, long int, long long int
Floating-Point | Real float, double, long double
Imaginary float imaginary, double imaginary, long
double imaginary
Complex float complex, double complex, long double

complex




7|1= A=Y S&2t O|0|E{2] Ho HE

A=Y 37| ACE 3 R
char 1byte -128 ~ 127
unsigned char 1byte 0~255
short 2byte -32768~32767
unsigned short 2byte 0~65535
int 4dbyte -2,147,483,648~2,147,483,647
3y
unsigned int 4dbyte 0~4,294,967,294
long 4dbyte -2,147,483,648~2,147,483,647
unsigned long 4dbyte 0~4,294,967,294
long long 8byte -9,223,372,036,854,775,808~9,223,372,036,854,775,808
unsigned long long 8byte 0~ A2 28
float 4byte +3.4x1073~ £3.4x10*38
2y double 8byte +1.7x107307 ~ £1.7x10*308
long double 8byteO| 4 double0|&2| HEH2|




o 2= A 4 U= HR2E| s 232 0|
« HLPI=AS MOISHH 0| 22| 70| 2 E| 1 kx| 0 22| Z7H0]| O| 20| E=
C},
o QUHIHA-Q FOIE] BH~ @ @
= type identifier
e cOnstZ|HE AR  HLE M4StA|ZIL. (I ‘
char code; B
. = - int 1i;
int num; // int : 52| A= 2ot {22 S| &Y long long national debe;
num : & H|22| 52t2| 0]F= num float payRate;
- double pi;
num=20; //HZ4 numo0j| 2251 202 A& —
printf("%d", num); // num H0t0| ZtS H4+HE R 23



AlH 2} (Identifier) O| &2l

- HO| 0|F2 2, AL, AGQHH) 2 74
_Il =

int ab3; int 4ab;
char num_char; char num-char;

double AB3; doouble ?g;




02 H20
auto double int struct break
else long switch case enum
register typedef char extern return
union const float short unsigned
continue for signed void default
goto sizeof volatile do If
static while
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#define

» Preprocessor Directive £-20]| M2
- AUfE A A2 2 AFAF LHA| E[O SO0 ZITE.

#tdefine PI 3.141592 //M|0|E£ 2t 2¢

float pi=Pl;  //tloat pi=3.141592;



3-Ways to use constants

10
11
12
13
14
15
16
17
18

#include <stdio.h>
#define PI 3.1415926536

int main (void)

{

// Local Declarations
const double cPi = PI;

// Statements
printf("Defined constant PI:
printf ("Memory constant cPi:
printf("Literal constant:
return 0;

} // main

$f\n",

PT);

sf\n", cPI);

$f\n",

3.1415926536);

Results:

Defined constant PI: 3.141593
Memory constant cPi: 3.141593
Literal constant: 3.141593




St (Type Conversion)

» Implicit Conversion
« A0 Cloh ArEAL EEHA| AFFS L2 0| ECH Al= gzt
» Promotion, Demotion : HLA] 242 &2 0| 2f3{A CRZ O|0[E Het
( bool { char ( integer { real )
- 2[SHC = ¢ HYUA| LY T= Ho EF 2L 4.

« Explicit Conversion(cast)
- TE22l{H7 QIS|MO = EIRS Hi. AFEA| 2!
« double a = (double) 4/3
« double b = (double) 4 / (double) 3
a=7?7 b=7?
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[

doublea=1.7 +30; // a=31.7
intb=1.7 +30; // b=31

main ()

{
inta=-1;
unsigned int b=100;
if(a@)b)

printf(“aZt 3LC}");
else
printf (“bZ} 2CF”);
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#include (stdio.h)

int main (void)

{
iInt num1=3, num2=4,
double result;

result=num1/num?2;
printf ("“Z2f : %f Wn', result); // 0.000000
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Input Devices

@ <

CPU Primary
Storage

P e o e e o o o e o e o e e o

Auxiliary Storage Devices

> Monitor

Output Devices



|/O Stream

Data Source Program

————————————————————————————————————————————————————————————————————————

Input Text Stream G—> Data
Output Text Stream Gq—| Data

- mm o Em m Em o Em Em Ee Em Em Em S Em Em em Em S S eE Ee Em e Em Em En S Em Em S Em e Ee em En EE Ee Em Em Em e e e e e o

Data Destination



Output Formatting Concept

________________________________________________________________________

________________________________________________________________________

Data Destination Program



Output Stream Formatting Example

(a) Basic Concept

Format Control String | "Qty: %d Tot: $%f"

'

(I’ext Stream ( printf (...) 23 48.53
Data Values

printf("Qty: %d Tot: $%f ", 23, sum);| Sum |48.53
v

Vl\ [ 1

H---Qty: 21 3 Tl o|l £ = $48.53---(}_

(b) Implementation



Formatting Text from an Input Stream

Data Source

R 10! Scanf(...) 2342

__________________________________________________________________________

Standard Input Program



Input Stream Formatting Example

(a) Basic Concept

Format Control String "%c Sf"

(Text Stream G—> scanf(...) B 18.23

Data Values

scanf (“%c %f”, &code, &price);

Lo
_>( ERNEEEEEER G—»m*zs i

L Discarded J price . code

(b) Implementation



printf

nta=1;
ntb=2;
ntc=3;

Printf(“%d %d %dWn”, a, b, ©);

MAIZXHConversion Specifier) : H|0|E{Q] &2 HEHE X|
%d : 2= 10 X2 E2ol2H



printf ()

«  printf(“Z20I0|E{”); // S™TIO|E{E 1L ZE 2%

- printf("S2 4", ZHOI0|E]); // SHOI0IE| S SIS A0 XA =2

|

e

#include (stdio.h)

main()

{
inta=30, b=10, c=20;
double d1=1.23e-4,d2=1.23e-5;
printf " %d %xWn”, a, a); // 30, 1e
printf (“%o %#oWn”, b, b); // 12,012
printf (“%x %#xWn”, c, c); // 14,0x14
printf(“%f #n”, 0.12345678); // 0.123457
printf (“%eWn”, 0.12345678); // 1.234568e-001
printf(“%g ¥n”, d1); //0.000123 =)0.000123
printf(“%g ¥n”, d2); // 0.0000123 =)1.23e-005



printf ()

#include (stdio.h)

int main (void)
{
printf (“%c %d %s Wn”, ‘A’, ‘A’, “ABC”);
printf (“%10d Wn”,123); /| LEZXH
printf (“%-10d Wn”,123); // &1%& d&
printf(“%10.2f Wn”,123.456789); // 1% HE #*xx123.46 (2 HIZH)
printf (“%+f %+f¥#Wn”,123.45,-123,45); // +123.45 -123.45
printf (“% f % fWn”, 123.45,-123,45); /[ ¥123.45 -123.45(»2 HI7H)
printf (“%-6s %6s ¥n", “AAA", “BBB");

~ -

[ 258 Oleli= 6ALE| A2 ZA7F AL, 7R | R E =4 2



printf ()

8o

7 i
b — il
O
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b EfnEYEey
! 228 29
W W (SZ A 2

#include (stdio.h)

int main (void)
{
printf (“CWt&0{¥wn”); // C oo
printf (“W”Hello Worldw”wn”); // “Hello World”

43



scanf

int a;
char b;

scanf(“%d %c”, “a, &b);

Scanf 218 7] QG HE 9IFI, 5 FAYS K2 FO{0} B}
& 7h 14 012 90l 22 Al T #1471 71217 |= FAE ooj3tcy
B4 012, BlR2| BZH0 22 7142l 015

&a |_A Ol _I_

MAIZX SME precision, flag, size 2t & £ QL. @& widthTt 7Hs

HO



scanf()

« scanf("UHAHA", O|O|E] {3 tH);

’

/] A EAZEE Qlolo| HIOEE Rlzjuro} a0 X

. s
oat

float, double, long double : %f %f %Lf

. ojzigt

float, double, long double : %t %If %Lf



Ml QUAre| MAZ AR} 2| 47t LSOl OF otLt.
_JIK_

| N—

- H0f| 2l5 E7 IRl = Hao| =41 5 F0{0F SITE

Y O1Zt (format string) HIA] 28, MAIZZLE A 2|5t
A7 USH UHA| FENE 3O} Sl
. “%d-%d” -) 1-2
 Format string OFA|2}0]| SEHO| QIO MH OF=ICE |
* “%d%d” X =) “%d%d” O



scanf()

#include (stdio.h)

int main(void)

{

iInt num1, num2, num3;
printf (M| 7H2| Z4= &= 7);
scanf("%d %0 %X, &num1, &num2, &num3); //1212 12

printf "YHE H+ 1021425 ");
printf ("%d %d %d ¥n", num1, num2, num3); // 12108
return O;



