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Q)  (bit)

A)

Q) (byte)
A) 8

Q) (word)
A)

(binary digit)
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(machine language)
(assembly language)
(high-level language)
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(instruction)

00001111 10111111 01000101 11111000
00001111 10111111 01001101 11111000
00000011 10100001

01100110 10001001 01000101 11111010
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CPU

CPU
(assembler):

MOV AX, MIDSCORE
MOV CX, FINALSCORE
ADD AX CX

MOV TOTALSCORE, AX
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C, C++, JAVA, FORTRAN, PASCAL

TotalScore = MidScore + FinalScore;
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1970
B
UNIX

->C

C

AT&T Dennis Ritchie
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K&RC
— 1978 “C Programming Language*

ANSI C
— 1983 ANSI(American National Standards Institute) X3J11

C99

— 1999 1ISO
— C++
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Q)

A)

(algorithm):

()
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(flowchart)
(pseudo-code)
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(natural language)
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GetLargest

largest ~ L[O]
for each nin L do
if n > largest then
largest — n
return largest
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(

)

k

(prime)
STEP 1-1:
y
STEP 1-2:
STEP 1: k #<
\ STEP 1-k:
STEP 2: 2
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(source program)
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— () He go to school;

They goes to
school.

I
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(library):
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.exe
(run time error):.

(logical error):

2 30 350
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(editer)

(compiler)

test.c

(linker)

test.obj

(IDE)
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test.exe

(loader)
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(edit)

(source file):
e ( )testc

(compile)
->
(object file) :
e () test.obj

(link)

(executable file):

o () testexe
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. Visual C++

Q&A
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(IDE: Integrated Development Environment).

HIHH AL2S s a8

*. test - Microsoft Visual C++ — [test.cl

A~ e
[A Filz Edit Vew |nset Project Bulld Tools Wincow Help
d 2 H0 B «y 5 Comaile test c Cul+F7 /" EL - s
Build tastoxa —
| (Globals) [ (a1 glot 4 b Al R~ SEEX ! b D
Ax  Batch Byid.,, =
I Workspace "lest: | proje Clean
= %‘_es‘ files . Start Debrg 4
- ‘3 Source Files Debuager Remote Connection
eata = )
[ 1Header Files Execute tast exe Ctrl+F5
_1Resource Files
Set Active Configuration. .
Configurations..,
Profile,,,

TR E | AAE Bhadiyd
T AAam

T

£ b4

'ECIassU‘ieulﬂFile‘lﬂawr 4 | s
. | Configuration: test { ;132 Debug==-======———————————— -
HIml Y 2 A Y

Y 4 gl 2

test.exe - @ error(s). @ warning(s)

[+ ]\ Build / Cebug 3 Findin Files 1 3 F ] i i
ui ebug 3, Find in Files . Konkuk-University

4 Executes the program Ln 4, Col 15 !




. C++(Visual C++)

2005

Flaribear o Mg rodo 'Sl Sluadis
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Dev-C++

— C/C++
— GCC

B oev-C++ 4010

=12l =|
File Edt Search View Project | Exeoute Debug Took Window Help
'IEL@IDIE!EIIEEEEW anes | §1 6] @@
= ™ o Fg [i——— F5
soge (U] Gota
[ Compiesefiun  Criteln [
OO pebikd At Ch+FLe
eName[] = "MyWindouwClas="; __:j
Clean n=t = MULL; _!

il

#define IDC MAIN TEXT 1001

BOOL LoadFile (HWHD hEdit, LFPSTR pazFilelams]
i

HAWDLE hFile:

BOOL hSuccess = FALSE:

hFile = CreaceFile (p=szFileblams, GENERIC_RELD, FILE_SHARE READ, NULL,
CPEN_EXISTING, 0, 0}
1E(hFilse !'= 1 I

DUORD dwFilejize,
durF
irjderiledize

i

OxFFFFFFFF)

LP3TR p=cFileText;
p=zFileText = (LPATRIGloballilloc (GFTE. duTiJ_EEIi:E + 1hz _I:‘
3

88 Compier | B Aesouces | dll Compée Log w7 Detwuggng | (G Fa Ress | ] Chose |
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“v:Microsoft Visual C++

JJEiIe Edit View Insert Project Build Tools Window Help k

SHE |4 B2 [BER W 1|

E
)

=l

opt
v” EL =

sl x|

Tip of the Day

Did vou know. ..

Haolding down Shift as vou draw constraun e vic ancpe oo voysen o
example, it constrains a rectangle to a square or an ellipse to a circle.

v §hu;§ips at startup

[MES

[»]" Build { Debug 3 FindinFiles T % f«| |

Ready

e
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(workspace);

(project):
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Yo Microsoft Yisual C++

File Edit Miew Insert Project Build Tools Window Help
-

E e L s

(O] - - e @ - w

Cloge

Open Waorkspace, ,,
Saye Waorkspace
Close Workspace

H saue CHrl+5
Save &s
@ Save A

Page Setup,,,
&5 Erint, Cir|+F

FRecent Files »
Recent Workspaces »

Exit

[EY

[ <[*], Build £ Debug % Findin Fles 1 % A«| |

Creates a new document, project or workspace

| e
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‘.. Microsoft Visual C++ .

“Eile Edit Wiew Insert Project Build Tools Window Help

A=)

Files Projects | Workspaces

Other Documents

ATL COM AppWizard
¢|Cluster Resource Type YWizard
g Custom AppWizard
& Database Project

#i= MFC ActiveX ControlWizard
B MFC AppWizard [dlI)

LA MFC AppWizard [exe]

5\ New Database Wizard

Ti Utility Project

R]Win32 Application

~IWin32 Console Application
|%] Win32 Dynamic-Link Library
%|Win32 Static Library

Project name:

Location:
IC:HPrugram FilesWMicrosoft Vis J

* Create new workspace
 Add to current workspace

" Dependency of:

| -

Platforms:
w"Win32

L= Ix

Ok Cancel

<[»] Build / Debua % FindinFilez T % A«| |

Ready
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“crMicrosoft Visual C++

“Eile Edit Wiew Insed Project Build Tools Window Help

&= =

Files Workspaces | Other Documents

2] ATL COM AppWizard

7] Cluster Resource Type Wizard
a: Custom App¥Wizard

‘= Database Project

fa DevStudio Add-in Wizard

SR MFC AppWizard (exe)
<X MNew Database Wizard

= Win32 Console Application
% Win32 Dynamic-Link LL ary
%] Win32 Static Librar{ &

el

| <[» I Build / Debug % Findin Files 1 % Al«| |

Ready

i me:
test

Location:
|C:HCPHOGF!AMH1t:st

Choose Directory

Directory name:

C:HCPROGRAM Cancel |
Metwork... |

= o
= CPROGRAM

Drives:

|c: ;l
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“ortest - Microsoft Visual C++

JJEiIe Edit Miew Insert Project Build Tools Window Help

|8 cdad|s =

I

What kind of Console Application do you

want to create? §

A simple application.
 A"Hello, ¥orld!"" application,

 An applicgfnn that supports MFC.

simple
application
c++

= < Back wes  |[T_Enish | cancel j
[T Build { Debug % FndinFles 1 % A «| | 3
Ready ﬁ
Konkuk University
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"o:test - Microsoft Visual C++

JJEiIe Edit Wiew Insert Project Build Tools Window Help
SRS
[Globals]

Projects | Workspaces | Other Documents

+ = test cla

v Add to project:

Iit:st

. .C
Itt:si,[: )
. .C C++
LlResource Script Location: bp
“JResource Template |C:HCPROGRAMbe st B
S0L Script File
Text File
"= ClassV... IE‘
x| ~
Al I oK I I Cancel ]
<[ Build / Debug % Findin Files 1 % A4 | 3
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*.. test - Microsoft Visual C++ — [test.cl IZIIEIFZI

[# File Edit “Wiew Insert Project Build Tools Window Help [% == x|
SR = ) S m =2 | B |GET_PIXEL ™
| <] B ERCICCER

=l = —

“Workspace 'test': 1 proje

- == test files
BT
i

[OH

test.c

T A -

=] FileView o
= =
|

» [ Build £ Debug % Find in Files 1 e« | v

Ready
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. test — Microsoft Yisual C++ - [test.cl

File Edit ¥iew [nsert Project Build Tools Window Help

= = e =

f:.;!v

=13

M B 2 G |GET_PIXEL

== x|
AR

| |

|

=]

- test files
-5 Source Files
I Header Files
[ Resource Files

< |
"2 ClassView | =] FileView

Workspace 'test': 1 proje

2

B[
» [+ Build ¢ Debug Find in Files 1 fla, v ]
Ready
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“. test - Microsoft Visual C++ - [test.cl |Z||E|E|
[ File Edit Wiew Insert Project Build Tools Window Help . - = H
3 = Ea LR M G| Maxt siZzE | | 4
|[Gluhals] j|[ﬁ|l| global members ~| ¢ main ISR =] M
] Fo TIHIN L2702 = N
[ Workspace 'test': 1 proje #include <stdio.h>
= £ test files int main{void)
-2 Source Files ¢
[# test.c printf(“Hello Worldf');
L1 Header Files return 8;
L1 Besource Files s
< | > n
"2 ClassView | =] FileView | | |q N
il s
4
b5 Build / Debug % Find in Files 1 Ml |
C:#cprogramthe stiitest.c saved . .
NOTTROR OTIVETSILY

Ln 6, Col 25




/7*2 */0lAN /2 *= Bt includel} stdio%f
CEAl E0HAN MEE é\EP- “H= M 2CF.

7 \
/* R EZ2_ 18 */ ;§

) _ 2MSHEoo 2
#include <stdio.h> 2 =2 SICt.
oS d

intet main_{ 1INt maitn(void)

oo |1 ]

2 735 printf("'Hello World!'"); é§>
A eturn 0; Nz 2o
OfOF &HCH. b 1S 2

my >
M0 Hu

OIZBHCH. HIFY CH+oll=
Moz SOIMIIB dHFs

P
Ol UCH.
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*.. test — Microsoft ¥isual C++ — [test.cl
[ File Edit View Insert Project | Build Tools Window Help
3 =Ea E
(Glabats) ][ gk et
x| Batch Build, ..
Warkspace 'test': 1 proje Clean
] test files
-3 Source Files

Start Debug
[ Header Files
[ Resource Files

Debugger Remote Connection, .,

»
Execute test exe

== x|
RNETRL)
Ctrl+F5
Set Active Configuration, .,
Configurations, .,
Profile, .,

< | > 1
"3 ClassView | =] FileView| |4 o
|
A
ks Build ¢/ Debug Find in Files 1 | |
Builds the project
ROTTKUK UTTIVETSILY

Ln 8, Col 2




= =

‘. test — Microsoft ¥isual C++ - [test.cl
[ File Edit “iew Insert Project Build To
| (Globals)

s

"_'_l;!v

o

=l

Window Help

jl[ﬁ\ll global memhersﬂ| $main
Workspace 'test': 1 proje
- =8l te st files

B 2 G MAX_SIZE
-1-<3 Source Files
test.c

1 Header Files

{

Fe AAHTH T2 710 wy
int main{void)

#tinclude <stdio.h>
1 Besource Files

i 2]
=R~
printf{'"Hello World?"}
return B;

|

— =] x|
S ClassView | =] FileView

Linking. ..

=

test.exe — B error{s),

15 Build £ Debug

8 warning{s)

Find in Files 1

el |
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& C:YWcprogramYiestYDebug

OFiFy  mEGE) 22 SHFIA) BRI ESH X an
Qr=z- © ¥ Lzu || ® 3 X 9 m-
a0} |l.:‘} C¥cprogramWtestwDebug "| 0=

| b = =
A u 44K 5
e okl idb 33KEB
HIE & test, pdb 305K E
H 35 E20 (A 154KkB
= e 2 LCIA3(CH et nf kB
= ) cprogram == test,ilk 154K
= 5 test @ 1496
== Debug
=y document
[ Docurnents and S
IC= HMC
I Kivwoam
= mp3
=y MS0Cache
[ Orawinds
Iy OZApplication Yie
I DZReport Wiewer
I pki_nts
I pkicert —
[ Program Files
£ SianGATE
I totalernd
=y UMITOPRIA
[ wcb O
= WIMDOWS
) =ecure33L et
4 | ¥

<

==
=TT

Frograrm Debug Databa, ..

WiZ++ Minirmum Rebuil, |,

Frogram Debug Databa, ..

Precormpiled Header File
Object File

Incrernental Linker File
=82 ZT= 7]

=dTh =i

2007-04-20 == §:14
2007-04-20 == §:14
2007-04-20 == §:14
2007-04-20 == 5:14
2007-04-20 =% 514
2007-04-20 == 5:14
2007-04-20 2= 614
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*. test - Microsoft Visual C++ - [test.cl

File Edit View Insert Project Build Tools ‘#indow Help
3= ﬁ L) @Qompile test,c

=E

— = x|
Ctrl+F7 EL |
Build test. exe F7
[Globals) || i glot s menuyilg Al SR S Em
S| Batch Build,,,
[ Workspace 'test': 1 proje Clean
--EH test files . Start Debug N
-3 Source Files Deh Rermote C i
ebugger Remote Copnection,
- SF
[L] Header Files ! il +F5
2] Resource Files "
Set Active Configuration, .,
Configurations, ,,
Erofile, ..
< | s
"3 ClassView | =] FileView| |[4 o
il ———————————————————— Configuration: test - Win32 Debug------—--———-—-—-—--—- -
test.exe - @ error({s), B warning{s)
[+, Build ¢ Debug 3 Find in Files 1 Ml | W[
Executes the program Konlale 1lniversity Ln 4, Col 15
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p

FLE

| _ AEG)

[ Eile Edit View Insert Project Build Tools Window Help = x|

Sl == L T B B | B4 | MAX_SIZE = a
|[Gluhals] jl[ﬁll global memhersﬂl $ main &.— 2 ] P EL M

=l =] Fx AT ZZ T =y

IE Workspace "test’: | proje #incTude Lstain.h>
- tESt files int main{uvoid)

=423 Source Files ¢

[#] test.c printf{"'Hello World?>7;
[Z3 Header Files Fetuen 0O-
1 Besource Files S

#[Linking. ..
A

< »
"5 ClassView | S| FileView I_

e |

test_.exe - B errori{s), 8 warningi

bl Build / Debug % Find in Files 1

BT T
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/* */
#include <stdio.h>

int main(void)

{
printf("Hello World!");

return O;

Hello World

Konkuk University
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(comment):

/* */
int main(void) /*
/*

*/

*/

Konkuk University
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#include <stdio.h>

#include
. (header file):

stdio.h: standard input output header file

Konkuk University



Int main(void)

(function):
( ) y=x"+1
main()
srre 28 Y
strg] o)l &
st 8 ey
ML-LJ—I—J%M At
printf("Hello world! \n"); e FA
return 0O;
[ & &

Konkuk University
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printf()

printf(“Hello World!”);

printf()

1 Hello World!

Konkuk University
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return O:

return

VAN

main() \ /

printf(“Hello World!”);
return 0;

A

Konkuk University
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Hello World!
Kim ChulSoo

Konkuk University

#1

78



/* */
#include <stdio.h>

int main(void)

{
printf(*'*Hello World!");
printf(“Kim ChulSoo");
return O;

}

Hello World!Kim ChulSoo
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\n

\n

Hello wOr"'Id!I

printf(“Hello world!™); ; | —
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/* */
#include <stdio.h>

int main(void)

{
printf(*'Hello World'\n");
printf(*Kim ChulSoo");
return O;

Hello World!
Kim ChulSoo
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/* */
#include <stdio.h>

int main(void)
{
printf("3 X 1 = 3\n");
printf("3 X 2 = 6\n");
printf("3 X 3 = 9\n");

return O;

Konkuk University
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(error):
(warning):



return

/

Compiling. ..

test.c

c:\cprogram\test\test.c(7) : error C2143: syntax error : missing ";" before “return-
Error executing cl.exe. V\

\

\

(syntax error)




S U A =5 al
(compiler) (linker) (exe

SH
=

ution)

Q

s
>
E
U9

QumE Al

‘ i3] ‘ )
test.c test.obj test.exe

I A A

02t

|

I
=
o
=
!
HO
3
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#1

/* */
#include <stdio.h>

int main(void)

{
printf("Hello World\n"

return O;

Compiling...

test.c

C:\PROJECT\test\test.c(7) : error C2143: syntax error : missing ';' before 'return’
Error executing cl.exe.

test.exe - 1 error(s), 0 warning(s)

Konkuk University
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#H2

/* */

#include <stdio.h>

int main(void)

{
printf(*"Hello World!\n")
return O;
}
———————————————————— Configuration: test - Win32 Debug--------------------
Compiling...
test.c

c:\project\test\test.c(9) : fatal error C1071: unexpected end of file found in
comment
Error executing cl.exe.

test.exe - 1 error(s), 0 warning(s)
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#3

/* */
#include <stdio,h>€

int main(void)

{
print("Hello World!");
return O;
}
———————————————————— Configuration: test - Win32 Debug--------------------
Compiling...
test.c

c:\project\test\test.c(2) : fatal error C1083: Cannot open include file: 'stdio,h'":
No such file or directory
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H4

/* */
#include <stdio.h>

int main(void

{
print("Hello World!);

return O;

Compiling...

test.c

C:\CPROGRAM\test\test.c(6) : warning C4013: 'print' undefined; a&}uming extern
returning int
Linking...
test.obj : error LNK2001: unresolved external symbol _print
Debug/test.exe : fatal error LNK1120: 1 unresolved externals
Error executing link.exe.

test.exe - 2 error(s), 1 warning($), .k university
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Hello World! Good MG l
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/*
#include <stdio.h>

int main(void)

{

*/

printf(*'Hello World'\n"); //
printf("Good Morning\n");

return O;

Hello World!
Good Morning
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/*
#include <stdio.h>

int main(void)

{

*/

printf("Hello World! "); //
printf("Good Morning\n");

return O;

Hello World! Good Morning
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5 = @

*.itest — Microsoft Visual C++ - [test.c]

L) £ Compile test.c

(debugger)

[# File Edit ¥iew Insert Project Build Tools Window Help

— =] x|
Cirl+F?  FL -
Build test exe F7
| (Globals] || A glot s popyiig A | E B s
== Batch Build.,. ]
i Workspace "test': 1 proje Clean
- tesl files o >
. Start Debug
--+-4 Source Files ==
test.c
[ Header Files ¥ Euecute testexe Ctrl+F5 RN b Lursar ¥
3 Resource Files Aftach to Process, .,
Set Active Configuration,,,
Configurations, ,,
Profile, ..
< | > L |
[ . =" . . i
SClassView ﬁFlIE‘U‘lewr 4 ,
Z#|[Loaded *ntdll.d11', no matching symbolic information found. -
AlLoaded "CIWWINDOWSHsYstem32Wkernel32.d11', no matching symbolic information found.
The program 'C:WCPROGRAM#testWDebugWtest.exe' has exited with code 8 {B8x8).
»[ Bulld % Debug / FindinFiles T % H«| | W[
Steps into the next statement Ln 8, Col 2 b




+.. test — Microsoft ¥isual C++ [break] - [test.cl

[ File Edit View Insert Project Debug Tools Window Help

A= EF LR O B S B GET_PIXEL || e
|[Gluhals] j|[AII global memhersj| $ main j I

=151x]

F= AT L= 712 =
#include <stdio.h>

gain{void)

intf({"'Hello YWorldtWn");
Eturn 8;

x| . =
j Context: |ma|n|]

Name |Value

b Auto f Locals b this

“Loaded 'ntdl1.d11', no matching si
lLoaded 'CHWINDOWSHsystem32itkerne:

v [ Build % Debug ¢/ Find in Flles 1

EiflE:! = M P D
g || B B B & &

REE

L]

[ E———
1 |

Ready

Ln b, Lol




F10

i

B File Edit Wiew |nsert Project Debug Tools Window Help

SN n Y=

- S Gy |bal:kgmund

]

|[Glohals] j|[ﬁ\|l global memhersj| $main

S FAHTY == O =/
#include <stdio.h>

main{void)

rintf("Hello World*");
=3 eturn B;
b

]
EIE:S e 8O0
g || R E B3 &

el |

ﬂ Context: |main|]

Name Value

[ printf returned 12

WPROJEC T¥HestWDebug¥test.exe

Hello Yorld?

LM

s Watch1

Locals 3 this

4 Auto

Watch?2

Watch3

YWatchd
Ln 7, Col 1

Ready




F5 (Go):

F10 (Step Over):.
F11 (Step Into):
F9 (Breakpoint):
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