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HIE 2X (1/5)

s Hardware / Software

A2ZEAN
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s otEAIN

Secondary storage &

-

Input device

Output device

4th Gen
Intel® Core™ i7
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22 EH DX (2/4)

otERIN e a4

=2 M2l &l (central processing unit)
» HEEC2 S5 GI0IE HaE =2l A& (ALU), Ml O (control Unit)

= XA E (register)

» x86, ARM, PPC, Sparc, Alpha, MIPS, SH4, XScale,
v He HIZ2l (memory) : &2

= HZ22 222 e JHEHEQI J& S22t

= HI0| E(byte)2} Hl E(bit)

» Address = Memory = Data
v MZ & Xl (storage device) : H| & & A

= C[|A 3, CD-ROM, = 21, Flash Memory(NOR, NAND &)
v &9 X
= 2 Xl (input device) : /25, 0t 2, Key Pad, Touch Screen
= =2 & X| (output device) : 2LIH, = 4 LCD
v St &
n |

2 8 (modem), 0| Y (Ethernet), IrDA, CDMA, Bluetooth

I Seungjae Baek



HIE| X (3/4)

I Seungjae Baek



2ARE X (4/4)

= A& 2t2| XH(resource manager)
» =8 AE/FAAE A

= MEALL SE SRS E
= AT AMA, HE A2
= GIOIEHIOl A

= FIAH

v T2 A0
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00
Q
=

I 2 7]

s L2 )28 AN
v HE A2t ZFEH 20 285
v 2&(syntax)dt 2| 0l(semantics)& 74

s Z2 ) A HE
v JIH N (machine language): Z2 FEJt HIZ A& It s
= 0| &l(binary) Z&, CPUSI S&0 et TS
v HH& =22l (assembly language)
= JIH BEHA 11 TS
- 01“"=’31 (assembler)
v HO{ (high-level language)
. 6HJ O HHAZO0 HASEIHH BEEZ ] HUl oY
2 I 2 (compiler) &= 91 H Z 2| H (interpreter)
» C, C++, Java, Basic, Pascal, Perl, ...
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10

s Standalone (usually with multi-boot)
s Virtualization
s Client-Server

v In our course
= Client: terminal emulator (telnet client, putty, ...

= Server: Linux system (PC)
IP: 220.149.236.4
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s Client

v telnet, ssh, ping, ...
v putty, SecureCRT, mlterm, ...

M - -
e@|§ http://www.chiark.greenend.org.uk/~sgtathar © ~ B & X

-~ _— ) [ (= O i)
Zu| P Putry: freeteinet.. x| Clquartz; ol ot )W jken Thompson sk || (0 7

x  Google | oEr» =ae A - x  @ust - Eaa @~ | @ 2oi== [ pom - =

B

The latest version is beta 0.62.

LEGAL WARNING: Use of PuTTY, PSCP. PSFTP and Plink is illegal in countries where encryption is outlawed. I believe it is legal to use PuTTY, PSCP, PSFTP and Plink in England and
Wales and in many other countries, but I am not a lawyer and so if in doubt you should seek legal advice before downloading it. You may find this site useful (it's a survey of cryptography laws
in many countries) but I can't vouch for its correctness.

Use of the Telnet-only binary (PuTTYtel) is unrestricted by any cryptography laws.

Latest news

2011-12-10 PuTTY 0.62 released

PuTTY 0.62 is out, containing only bug fixes from 0.61, in particular a security fix preventing passwords from being accidentally retained in memory.

2011-11-27 PuTTY 0.62 pre-release builds available

PuTTY 0.61 had a few noticeable bugs in it (but nothing security-related), so we are planning to make a 0.62 release containing just bug fixes. The Wishlist page lists the bugs that will be fixed
by the 0.62 release. The Download page now contains pre-release snapshots of 0.62, which contain those bug fixes and should be otherwise stable. (The usual development snapshots,
containing other development since 0.61, are also still available.)

2011-07-12 PuTTY 0.61 is released

PuTTY 0.61 is out, after over four years (sorry!), with new features, bug fixes, and compatibility updates for Windows 7 and various SSH server software.

2010-05-17 Google listing confusion

Several users have pointed out to us recently that the top Google hit for "putty" is now not the official PuTTY site but a mirror that used to be listed on our Mirrors page.

The official PuTTY web page is still where it has always been:

http-//www.chiark greenend.org uk/~sgtatham/putty/

Site map

+ Licence conditions under which you may use PuTTY.

1
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IS A B (3/4)

s Putty with ssh
v IP:220.149.236.4 (typeO| sshQl k|, portJt 22021 X| =t0l)
v Translation: choose “UTF-8”

Cateqgony: Category:
& 5?55“’” | Basic options for your PuTTY session | =) Session | Options controling character set translation
g _l_i"" I..nglging Specify the destination you wart to connect to |-_°99i”9 Cheracier =t ran=isinn
ITI'I'III'IEI d Host Mame (or IP address) Port - Teminal Remote character set:
Keyboa - Keyboard
- Bel z el UTF-8 -
- Features [Ennnectinn type: ) ) ) - Features {Codepages supported by Windows but not listed here,
= Window (JRaw () Telnet () Rlogin @ 55H () Seral - Window such aﬁ;}:PEﬁﬁ on many systems, can be entered
manua
ﬁppea@nce Load, save or delete a stored session Appea!ance
- Behaviour - Behaviour
.. Tranelation Saved Sessions  Firanasnon [] Treat CJK ambiguous characters as wide
- Selection | - Selaction ["]Caps Lock acts as Cyrilic switch
CD|D!JFS Default Settings Load -~ Colours Adjust how PuTTY handles line drawing characters
=) Connection LabServer = Connection Handing of Ine draming charact
- Diata MDA Linue .- Dat fandling of line drawing characters:
- Prosgy Prm:_.r @ Use Unicode line drawing code points
[l (7) Poor man’s line drawing {+, - and [}
Teln# Telnn?t (7 Font has XWindows encoding
-~ Rlogin -~ Hlogin (©) Use font in both ANS and OEM modes
- SSH - 55H () Use font in OEM mode only
- Senal Close window on exit: - Serial [ Copy and paste line drawing characters as lgqgk
() Mways (O Never @ Only on clean exit
|
About [ Open ] [ Cancel ] About [ Cpen J [ Cancel
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s Login and shell

@
(]
X,

[
o

4 — ssh —

baeksj@embeddedd: ~ — ssh — §0x33

& ] ssh -Z baeks|@220.148.256
baeksj@220.149.236.4"s passworc: o

ID: sys123456 (&)

v Default passwd: ********* (passwd H

For more information ninncn caas

htto: //wiki.ubuntu. com_/12l4_+-ME_EOL

There is a gr aphlcs stack installed
- - 1

- P I T
supDorieay Con

uaexsllﬂemueuueuq $ passwd
baeksWil O 245 HE B

fo

os

IO EFE &L

o X Cr
Boaau
oo

G Bogy oo
r

s

[ ]

d= AtEot(H bitZ2 )
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Command -

s Overview of UNIX/Linux Commands

killall, killall5, klogd, lash, last, length, less, linux32,
COM MAN DS Linux64, linuxrc, In, load_policy, loadfont, loadkmap, logger,

login, logname, logread, losetup, lpd, lpg, lpr, ls, Llsattr,

Lsmod, lzmacat, makedevs, man, matchpathcon, md5sum, mdev, mesg,

Currently defined functions include: microcom, mkdir, mke2fs, mkfifo, mkfs_minix, mknod, mkswap,
mktemp, modprobe, more, mount, mountpoint, msh, mt, mv, nameif,
[, [[, addgroup, adduser, adjtimex, ar, arp, arping, ash, auk, nc, netstat, nice, nmeter, nohup, nslookup, od, openvt, parse,
basename, bbconfig, bbsh, brctl, bunzip2, busybox, bzcat, bzip2, ~ passwd, patch, pgrep, pidof, ping, pingé, plpe_progress,
cal, cat, catv, chat, chattr, chcon, chgrp, chmod, chown, pivot_root, pkill, poweroff, printenv, printf, ps, pscan, pwd,

raldautorun, rdate, rdev, readahead, readlink, readprofile,
realpath, reboot, renice, reset, resize, restorecon, rm, rmdir,
rmmod, route, rpm, rpm2cpio, rtcwake, run_parts, runcon,

chpasswd, chpst, chroot, chrt, chvt, cksum, clear, cmp, comm, cp,
cplo, crond, crontab, cryptpw, cttyhack, cut, date, dc, dd,

dﬁallﬂﬂ?ta delgroup, deluser, dEpmpdﬂ devfsd, df, dhcprelay, runlevel, runsv, runsvdir, rx, script, sed, selinuxenabled,

diff, dirname, dmesg, dnsd, dos2unix, dpkg, dpkg_deb, du, sendmail, seq, sestatus, setarch, setconsole, setenforce,
dumpkmap, dumpleases, e2fsck, echo, ed, egrep, eject, env, setfiles, setfont, setkeycodes, setlogcons, setsebool, setsid,
envdir, envuldgid, ether wake, expand, expr, fakeidentd, false, setuidgid, sh, shalsum, showkey, slattach, sleep, softlimit,
fbset, fhsplash, fdflush, fdformat, fdisk, fetchmail, fgrep, sort, split, start_stop_daemon, stat, strings, stty, su, sulogin,

find, findfs, fold, free, freeramdisk, fsck, fsck minix, ftpget, ~ Sum. sV, svlegd, swapoff, swapon, switch_root, sync, sysctl,
Ftpput, fuser, getenforce, getopt, getsebool, getty, grep, syslogd, tac, tail, tar, taskset, tcpsvd, tee, telnet, telnetd,

. . . test, tftp, tftpd, time, top, touch, tr, traceroute, true, tty,
gunzip, gzip, halt, hd, hdparm, head, hexdump, hostid, hostname, ttysize, tune2fs, udhcpe, udhcpd, udpsvd, umount, uname,

httpd, hush, hwclock, 1d, ifconfig, ifdown, ifenslave, 1fup, uncompress, unexpand, unig, unix2dos, unlzma, unzip, uptime,

Inetd, 1nit, 1notifyd, insmod, 1nstall, 1p, lpaddr, ipcalc, usleep, uudecode, uuencode, vconfig, vi, vlock, watch, watchdog,

ipcrm, 1pcs, iplink, iproute, iprule, iptunnel, kbd mode, kill, wc, wget, which, who, whoami, xargs, yes, zcat, zcip
[ — Seungjae Baek



man Ulility

15

= man : Displays the System Manual

v $ man passwd
v $ man 5 passwd

 Section | Finding manual on _

O© 00 N O U1 A W N =

—
o

User Commands
System Calls
Subroutines

Devices

File Formats

Games

Miscellaneous

System Administration
Kernel

New
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= file related command
v Ut MH
= vi, gcc, mknod, ...
v It SAHOIS
= cp, myv,In, ...
v It AR
= rm
v Ut 0| 2
" Is

v It L= 2D

= more, cat, head, tail, objdump, hexdump =

v Itg 54 Mo

= chmod, chown, chgrp, touch —

This manual page documents the GNU version of rm.
specified file. By default, it does not remove directories.

v I} redirection
. >

® 00 root@localhost:~/spfcmd — ssh — BOx24 -
[root@localhost cmdl# 1s
test.txt
[root@localhost cmd]# cat test.txt
abcdef
[root@localhost cmdl# cp test.txt test_new.txt
[root@localhost cmd]# 1s
test_new.txt test.txt
[root@localhost cmd]# more test.txt
abcdef
[root@localhost cmd]# more test_new.txt
abcdef
[root@localhost cmd]# rm test new.txt
rm: remove reqgular file “test_new.txt'? y
[root@localhost cmd]#
[root@localhost cmd]# man rmll
® 00 root@localhost:~/sp/cmd — ssh — B0x24 e
RM(1)

NAME
rm — remove files or directories

SYNOPSIS
rm [OPTION]... FILE...

If the —I or —interactive=once option is given,

rm removes each

and there are more

than three files or the -r, -R, or —recursive are given, then rm

prompts the user for whether to proceed with the entire operation.
the response is not affirmative, the entire command is aborted.

If

Otherwise, if a file is unwritable, standard input is a terminal, and

the —f or —force option is not given,

or the -i or —interac—

tive=always option is given, rm prompts the user for whether to remove

the file. If the response is not affirmative, the file is skipped.

OPTIONS

Seungjae Baek
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s LI=H 2| (directory)

a set of files

HE LS NS

N N NN

relative path, absolute path

home directory, root directory, current directory

s directory related command

v 84

= mkdir
v Ol=

" cd
v ALH

» rmdir

v STl A Xl
= pwd

® 00 root@localhost:~/sp/emd/programs — ssh — 80x24

[root@localhost emd]# 1s

test.txt

[root@localhost cmdl# pwd
/root/sp/cmd

[root@localhost cmdl# mkdir programs
[root@localhost cmd]# mkdir test
[root@localhost cmd]# mkdir reports
[root@localhost cmd]# 1s

programs reports test test.txt
[root@localhost cmdl# cd programs/
[root@localhost programs]#
[root@localhost programs]# 1s
[root@localhost programs]#
[root@localhost programsl# 1s ../
programs reports test test.txt
[root@localhost programs]#
[root@localhost programsl# 1s -a

[root@localhost programsl# cp ../test.txt ./test_new.txt
[root@localhost programs]#
[root@localhost programsl# I
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s Vvi(visual interface) It &
v UNIX AIAE0HIA Al=0ot= JHE L BFA O TH & D]
v EEAE J|Et HE
v Z8st s M2
v

Al Iz 2& M=

01 (3/4) -
|

» HH P iy tecture o1 e ————— . 1 )
. Olad OC 1

ol

Bl SFAREl yy

0

H 7.3.944
by Bram Moolenaar et al.
Modified by <bugzilla@redhat.com»
U2 4aAZ gy ol ZWME sEE L

W oHUE THHM FM 2

oo CHEH HEE HHH™ :help sponsor<?Ef>

o=
Lt i :q<H B 5 =
=t EEUE HiH thelp<H By & <F1> 2
I =i = il s | :help version7<H EH> 2=

- e S - e e o e o e e R e e R S
m

e ———

Seungjae Baek




= BE 0 (4/4)
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=4 MO
2 OtCH permission 1t owner & IH

& 00 root@localhost:~/sp/cmd/programs — ssh — B0x26
[root@localhost programs]l# 1s -1
total 8

—rw—-r—r— 1 root root 78 Sep 21 21:29 hello.c
-rw—-r—r— 1 root root 7 Sep 21 21:27 test_new.txt
[root@localhost programs]#

[root@localhost programs]# gcc —o hello hello.c
[root@localhost programs]#

[root@localhost programs]l# 1s -1

total 16

—rwxr-xr-x 1 root root 6425 Sep 21 21:38 hello
-rw-r—r— 1 root root 78 Sep 21 21:29 hello.c
—rw—r—r— 1 root root 7 Sep 21 21:27 test_new.txt
[root@localhost programsl# ./hello

Hello world~

[root@localhost programs]#

[root@localhost programs]# chmod —x hello
[root@localhost programsl# ./hello

—-bash: ./hello: Permission denied

[root@localhost programsl# mkdir test
[root@localhost programsl# 1s -1

total 20

-rw—r—r— 1 root root 6425 Sep 21 21:38 hello
-rw-r—-r— 1 root root 78 Sep 21 21:29 hello.c
drwxr-xr-x 2 root root 4096 Sep 21 21:30 test
-rw—r—r— 1 root root 7 Sep 21 21:27 test_new.txt
[root@localhost programsl# [

Seungjae Baek



VIM (1/5) &

Al GH Colon(:)
= < % slash(/)
v $ vi [option] filename y
Command t|ans<:
mode mode
[ A — <
VI = OOH _ return
I(i)nsert
Oded OC A(a)ppend
4 oo L — Ogo))peln escape
R(r)eplace
v g’ aﬁd 2c Change
. r'i_} Lecture 01 > - - . - — —_ _— . E@ﬂ_ﬁ]‘
v lastline 2% -
==
o 1L
ol - EabE v
v :Wq, X — _E_A—I I‘I él-  7.3.9a4

by Bram Moclenaar et al.
Modified by <bugzilla@redhat.com>
Bz 4422028 201 ZWE e EE L

v ql-EAE HEGHA

B U E T FME)

ol cHE HEE HHH :help sponsor<H B =]
=HdH e R = B =
=g EEYE Edd thelp<HlEH» £= <F1> 2™
= =k | :help version7<H E> 2=

B EEE T EEE R EE R EE T EEE R
om




VIM (2/5) 8

s MO0l EE

h,j, kI X, of, o, % { st 2 fIZ2 0l=s

( S 2o HEge=2 } stEH Ootei2 01=

) Sl 289 2oz Aor0 MOl AIECZ 0lS

H H M A==2 0l $ ol 2oz 0ls

M St S EZ2 0l= gg FHY AIHSZ 0ls

L St OH OIHE=Z 0l G ZAN 2oz 0=

w L8 S 2 0l= n ndoZ 0|S

b Ol &t 2 Ol = nG ndo=Z 0l=
CTRL+f etatd Otef =2 z enter Sl == st HS2=2
CTRL+d Bt3tX Ofell 2 Nz enter NB == 3t HS2=2
CTRL+b statH ?AZ z. HA lines 3tH SL2 =2
CTRL+u Bt fI2 Nz. NEIH =22 st S22 =2
CTRL+e 3t st= Ot 2 z- Sl == 3t 0 otei 2
CTRL+y ot Bt=E RZ Nz- NER =2 3t o otei 2

I Seungjae Baek
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VIM (3/5)

0

pay

.
o}

)
ol
h
%o
A |
ol | 3l B
e Ol
S| 3| = OF ki
KooK | — | K
= K
0ol R Mg
SDolm| ™M g
o) ol | — | K| =
el B BT g =)
=R PR
™™ g X
N M X
=
=
il
(@] (@) wn wn @)
%0
)
g
A A mr| =8
o 3 a WG
ol | — | Tl | W | =
w w) — m
oo g Oy
bl | W Fjm =
Rz O 5 % =
N A I R
m
=
)
- © | < — (a4

pug

0
o

T

N

I

D

ol
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S A ALK
xordl  |HA SIXI B 2K ALK WY  [PASIX ES HEHZ =A
Xordh  [P1Al & 2R ALK NyyorNY [NZSHHZ =A
nX HMN 2 NIH = A+ AL u Cl=eld|
dw HM |IX S A p HIH LHES HM Ot =01l =t
d$ or D HA RAXISH & ZDHA AHA P HIH LHE= HAM 2 S0 FIt
do HA 2AX L2H & HSIHKA AHA| dj HMIEJAes il 11 G & A
dd SHMIE U B AR dk ML QU D 1 0IF B ALK
SE=mett=:
"W NE :q s
‘w! ZH ME :q! 2H 3=
:w filename S It filename2 2 X & e Sl Y =d=
:w >> filename [filenamelfl X200 M M & -e filename flename I} 22 S
wqorZZor:x |[M& F &2 ‘wq! M NE = E=
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24

_l
v
v
v

<

21o] 88|

v : block X| &
ctrl+w n: JIZ2 & &
:%s/old/new/qg : old = n

= :2,6s/old/new/g : 2 1t 438 ALO[2| oldZE At

[ =28 B

v n2 ths &AL N2 Ol & 2 A
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AADC AN

s AUEHL A=
v IDE (Integrated Development Environments): S & & &t &

v Command line Compiler
n = Z20M AIES S B
v GNU gcec,

v _1 2| Microsoft Visual C++ (command line & & 2 cl), Turbo

C/C++, Borland C/C++,

Seungjae Baek



Compilation in Linux

26

s Overall

e _ @ root@lozalhost:jhome/Lecture/C — -ssh -2 root@root.ees.guru — B0=24

[root@localhost Cl# 1s
[root@localhest Cl# vim helleo.c
[root@localhost Cl#
[root@localhost Cl# more hello.c
#include =stdio.h=

int main(void)

{
printf("Hello world~\n");
return 0;

}

[root@localhost Cl# 1s -1

total 4

—rw-r-—r-—. 1 root root 77 Mar 13 14:11 hello.c
[root@localhest Cl# gcc -o myhello hello.c
[root@localhost Cl# 1s -lh

total 16K

—rw-r-—r--. 1 root root 77 Mar 13 14:11 hello.c
—-rwxr-xr-x. 1 root root 8.4K Mar 13 14:12 nyhello
[root@localheost Cl# ./myhelle

Hello world~

[root@localheost Cl# [

Seungjae Baek
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27

s CEZ )JeHo EA

System Software HZ &= T2 ] HO| 2o 2= HE

Brevity (2+2Z2 &)

Generality (&4

C++, Javall J|Et

2SIl A, Z2 022 et &=+

AN N N Y NN

High-level 2t Low-level S 012 & & L& (middle-level lang.)

Seungjae Baek
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CI2% 24 QA(3/6)

preprocessor directive

comment (<) SRR

*/* FlrsE/Eigmple of C */ _
#include <stdio.h»———— header file

keyword
int ma;g£¥9192_~‘-_ )
W{ main &=
printf("Hello world~\n");
by return 0;
} st OI X}
%DFAQ—I A|£|-_L|- = a o N .
N = Stol2eie) B4 BES Sxio| B BHAF;
a2;2% ELHA E=0h

= M8 X2l XIAIXt (Preprocessor Directive) =& ;2

Seungjae Baek
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Fl

208 24 22(4/6) "

< |H

< o< o< < pa

Z_)cH
EescCizjdz =2 44 (2lAe main &= otLi= £
A
T
g ad L= da=E 282 g (block)lz 4
{}
== 0|8, Btet Atgd, O BEH ==l ==, CIA})
st 0|80l U, =X Ex= =AlZ2= Bt AIE2 Jbts, A}
N A== 82 (A 0l 22 co mpller dependent)
caller, callee
[* &t 2 EEIQ! ¥/

ret-type function-name(param-lists)

{
}

statement sequence

I Seungjae Baek
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(5/6)

3
o

X0

A

CIZzIa 3

A

S

H
=

2L}
= O

=)o

FAF, 2l CIIRE=Z
| OF =

<) =
ST
Bl
< Nk
<F Ko

oy o1
K0

H = X (operation)= 2/ 0|
=

-
E= &2 (M0

o

J

—t

<J
o)

=

"]

0L

=
KiJ

o o0
o _ﬁﬁ
K A
<J o)
ST
Wl ~
uU., _.._._
ol KD
R
_- 0
D
Bl =
J I
HJ by
A KF
< K0
1) "
S ol
= )
d iy
&l <k =

A_lfxw_._//
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CEZzd 4 QA(6/6)

F

1100

s CtOlEdd

Wl
RI
<F
o0
J|J
o)

DF Ar
K

ol

-t

0
oll

U
Ny
=

Kl
K

B
=
0K
n0

Wl wor <J
<l <F o

<F
100

=
=)

12|0] A
HXd 2l Xl Al Xt (preprocessor directive)

IK
KJ

_|

J|J
@)
M

v

= #include
= #define

XA 2T
2kol xel

Ol
—

U

10

(&)
L

= 9| S JIXIS AFR0| CE )
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T2 )i =A S 33

T T 2
FAL O, LR AR UM E IS X
A ERN
v e JHEADIE ZAFE2 RFE2 2= 18 o 0l S ofLh
Chs 2t RS [ 0l S JtE E== 20| LHOF & JHE At
=7
= ZUE A0l LFE Ob)|ote =18 HEA
= = S0 HAE OFJIAIZ]I OHE AL
= I )0l == A E= 2L (22182 & s5T)
= J|SF LHOl &2 S OFX|l =8t O At

& =AM Q= Ea ) B1A= HE0HA 22 A S
AN EM, &4 Z2 08 JA(EHAN =8), 2 B3R 24 288 =4 D=
Indentation® BtEA| X2 A

I Seungjae Baek



Tz 2101222l 9 printf

Bt (1/2)

34

s printf AHZ O

PrintfOne.c (p. 43)

#include <stdio.h>

int main(void)

{
printf("Hello Everybody\n");
printf("%d\n", 1234); RegLlls
printf("%d %d\n", 10, 20); Hello Everybody
return 0; 1234

} 10 20

s printf(...) &=
v ZEBH A LIES 230 &S

At
v \n: = HtB (escape sequence)
v %d B3t U= = (MA 2A
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ctOl E 22l 2 printf &= (2/2)

A

s printf AFE 0
v oprintf LHOIA 1Rt | 2 22

[printf(p_lxrl, 0IR}2); ]

[ pr'intf("%d\n",12:4); } ‘ [ printf("1234\n"); ]

printf(2IX1, °IXt2, 21X3); |

N\

[pr‘intf("%d %d\n", 10, 20); ]‘[pr‘intf(“l@ 20\n"); J

Results

1234
10 20

Seungjae Baek
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36

DHRI #1.
printf &2 %d A‘I Al

1004 Ol & 2l=s4A anqm
gcc .LLol')
SOM0=

whoami, date AIE)

= AE A0t +

AESEI| (vimt

= BIC Al 201 IDJ} QL0{0} & (eg.

[root@localhost Cl#

[root@localhost Cl# cp reportl newreport
[root@localhost Cl# ./newreport

2 x1

R RNNNRNRRNR
e LU | {1 | | B
-
S

2
x 3
X 4
x5
X 6
x 7
x 8
x 9
oot

root@localhost Cl# I

/1
24 IL E ) X
. [N | -I -1 [ JoX ] root@localhost:fhome/Lecture/C — -ssh -2 root@root.ees.guru — 80x48
[root@localhost Cl# vim reportl.c
L = [root@localhost Cl#
| a| | —A gl 9" @I :ll_ UOI- Uw-l Ol OH irout@iocai‘nus‘t Ci# gcc —o reportl reportl.c
’ erD'E[EI.OCa LHDST R-]TF
— — [root@locathost Cl# ./reportl
ol _LLEA-”/\_) D:|a:|O-| Ol_H 2x1=2
| -U—l-E,— —-IILI-EL:| OO 0 I %2 =4
2x3=286
HT1LO] 1 AAE—II _\_LE !aHO; 2x4=8
[ | ::U—l'a JI;|-E:| o = = O 2x5=10
2 x6 =12
- 2 x7 =14
Ol J|IE QA= 0o N
s CAUHNE Jlz 45 0lo xoots
=1 A _ TLO| = X} = [root@localhost Cl#
(<) a® —_- ?. [root@localhost Cl# whoami
v CI—I',O'”[:—I -U—l'E,;O (L ; ¢
S = Cl# who am 1i
17T == |. | -I | ots/8 2816-23-12 14:82 (220.14%,23%,36)
A= — a O —a [root@localhost Cl#
root@localhost Cl# who
[ 1
. 5" AL Ol _H (unknown) =@ 2016-02-18 16:57 (:0)
| | prlntf O T O root pts/@ 2016-83-13 14:09 (220.149.236.36)
[root@localhost Cl#
[root@localhost Cl# 1s -1
v D|EA|'BU-| total 32
[— [ ota
-rw-r——r-—. 1 root root 77 Mar 13 14:11 hello.c
—rwxr—=xr-x. 1 root root 8503 Mar 13 14:12 myhello
—rwxr-=xr-x. 1 root root 8507 Mar 13 14:25 reportl
-rw-r——r--. 1 root root 375 Mar i3 14:24 reporti.c

Seungjae Baek



(22) Windows T2 28 22 =

s UHE 1 EZ2 )5 AL

oEiFR BEE M40 270 E=S=EH)
/* Description : The First Example */

/* Date - March 1. 2015 *f
/* Author : Jung Kyu Park *f

#include <stdio.h=

main{)

{

printf("Hello world#n");

1




(=) Windows &L &

= &l
s S 2: A1 (compile)

38

v ¢l (MS Visual C++), bcec (Borland C++), gcc (Linux), tc (Turbo C)

| hello.c
120 e
220 Cl=H 2

183 H}
430,232,436, 736
icrosoft !m : | p!lmizing

H

Compiler
opyright (C» Microsoft Corporation. H

Version 18.00.30723 for xB6
|1 rights reserved.

icrozoft C(H>» Incrementa1|Linker
opyright (C» Microsoft Corporat:

Version 12.00.30723.8
L0 .
out:hello.exe

All rights reserved
hello.obhj

Dilcpro>dir-w
p =20 =4 _%E: Data
E= 23 HE: PAD4-FI5F

D:tcpro |:,| Ei!E‘l E.I

[.1 L.

-1 hello.c
32 e 1ar7 of
271 Cl=E 2l

hello.ohj
438,.232,363.888 H

Seungjae Baek



) Windows T2 )28 20 WA *

Fi
J

|

I
0
w
4>
2

D:Wcpro*cl hello.c
icrozoft (H» CA/C++ Optimizing Compiler Uersion 18.88.380723 for xBb

opyright (C» Microsoft Corporation. All rights reserved.

icrozoft (R» Incremental Linker Uersion 12.88.38723.8
opyright (C» Microsoft Corporation. All rights reserved.

out:hello.exe
hello.ohj

D:-lWcpro>divr-w
p =20 =24 _%E: Data
E= 243 HZET: PAD4-FI5F

D=#cpro C|HIEHZ]

[..1 hello.c hello.exe hello.ohj
370 T 74,817 HIO|E
270 C|38E 2] 438.232.363.888 HIO|E =

= prompt> cl /help AFE6H = . C:\Program Files (x86)\Microsoft Visual Studio 12.0\VC\bin
Seungjae Baek



(£ =) Windows X &£

18 Z 4t

ol

=

b

o

40

s What is Visual Studio?

v An integrated development environment (IDE) from Microsoft
v Microsoft Windows, as well as web sites, web applications and

web services

v C, C++ and C++/CLI (via Visual C++), VB.NET (via Visual

Basic .NET), C# (via Visual C#), and F#

g Visual Studio

MSDN Subscription =191

0

AE 7/ Sams  Og2sc  ANSZ|  2lac Rx X® 22 Visual Studio (3)
Visual Studio Community 2013
FEE ASE + s §HHS 7|59 IDEYLICH
B 2E S Windows, Android Bl i0SE22 AT EM Q.
T oOs = o 3L T
Heot B= AS oF Z20A
'y b =g
® o’ =
=7 lof J B
Clxto|d, HEZ|, CIHA, == C++, Python, HTMLS, T, Node,j Apache Cordova 2! UnityE
o - T EFo| o5 = JavaScript, C# VB, F# S22 fl CHEH ZE 2 LEFE S5 24 22 243
#Elof ot Y A2 1®o| AZSEct £ dige= x¥E = Yy
o

<https://www.Visualstudio.com/ko-kr/products/visual-studio-community-vs>
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(=) Windows T2 )& A0t 0t A 41

s IDE (Integrated Development Environment) At=

ﬂ example1 - Microsoft Visual Studio ¥ L] | Quick Launch (Ctrl+Q) P - O x
FILE EDIT WVIEW  WVASSISTX PROJECT BUILD DEBUG TEAM  TOOLS VMWARE TEST  ARCHITECTURE  ANALYZE  WINDOW  HELP Sign in E
- | Rt~ e, | ¥ -~ - | p Local Windows Debugger ~ | Debug v| |Win32 v|| | A ity P oin | ‘= 9=

BB aSs |- i wm P A st Tm Y]

examplec & X

Gﬁ| - @l > S m 2 example.c 4%-) Chftcproftchapter_01#examplel#examplelftexample.c

arch Solution Explorer (Ctrl+;) o - | Bl example 'I (Global Scope) -I
/* Description : The First Example */
/* Date : March 1. 2015 */
/¥ Author : Jung Kyu Park =/

fad Solution 'example1’ (1 project)
4 [B] examplel
b ;5 External Dependencies

Header Files
Resource Files #include <stdio.h>

T

k2

4 | Source Files
b ++ examplec Elmain()

{

3

printf("Hello world~ written in IDE.\n");

Error List
T - | 0 Errors | ! 0 Warnings 0 Messages Search Error List

Diescription File & Ling & Colu... & |Project &

<Visual Studio 2013>

Code Analysis ReNlel f=a]oWel Team Explorer VA Outline JEIGIMNSE Immediate Window

Itern(s) Saved

Seungjae Baek



S2)\Windows Z 2 )& A A e

= IDE AFEZ (project 24 &)
v New =>» Project...

w Microsoft Visual Studio ¥ [ | quick Launch (Ctrl+Q) Pl - O x
FILE | EDIT WIEW  WASSISTX PROJECT DEBUG TEAM TOOLS WMWARE TEST  ARCHITECTURE  ANALYZE  WINDOW  HELP Sign in B
New * | i@ Project.. Ctrl+shift=N  [\&] B =
Open * | i@ Web Site... Shift+Alt+N
Close @ Team Project...
Close Solution ‘B File... Ctrl+N

Project From Existing Code...

L
5}

ve Selected Iterns Crl+5

]

ave Selected Items As...

wd save Al Ctrl=+Shift+5
Export Template...
Source Control »
Page Setup...
Print... Ctrl+P
Account Settings...
Recent Files »
Recent Projects and Selutiens 3

Exit Alt+F4

Error List

0 Errors 0 Warnings 0 Messages Search Error List P~

Description Line = Colu.. & Project «

Sy g g |mmediate Window

Code Analysis RN N=5]lv8l Team Explorer WA Outline

I Seungjae Baek



(=) Windows L2 )&l &

g ks "

= IDE AFE (project & &
v Visual C++ = Win32 = Win32 Console Application

I+ Recent

4 |nstalled

4 Templates

- Visual Basic

b Visual CE

4 Visual C++

I Store Apps

ATL
CLR
General
MFC
Test
Win32

b Visual F#

b Online

|.NE[ Framework 4.3 v| Sort by |Defau|t

—

e
h Win32 Console Application Wisual C++

Type: Visual C++

A project for creating a Win32 console

e
Win32 Project Visual C++

Click here to go online and find templates.

Name:|

[examplel

Location:
Solution:

Solution name:

| D cprowchapter_01%

| Create new solution

examplel

application

Create directory for sclution
[] Add to source control

Seungjae Baek
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44

= IDE AFZ (project &4 A)

v Select Next

]

Owverview

Application Settings

Welcome to the Win32 Application Wizard

These are the current project settings:
» Console application
Click Finish from any window to accept the current settings.

After you create the project, see the project's readme. txt file for information about the
project features and files that are generated.

N

< Previous

Seungjae Baek
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18 UL U E

45

= IDE AFZ (project &4 A)

v Select Next

wry Application Settings
‘ C\_

Overview

Application type:
() Windows application

Application Setﬁngl1:>

(®) Console application

Cou

() Static library
Additional options:

Empty project

—

|| Export symbals

Precompiled header

[] security Development Lifecyde (SDL)
checks

Add common header files for:
Ol an
CImFc

| < Previous ||

Mext =

Seungjae Baek



= : = >4 T 46
EZ2)Windows T2 )2 2Tt NHA
s IDE AHZ (project &4 &
v Source Files = Add =» New Item...
Dd examplel - Microsoft Visual Studio ¥ [J | Quick Launch (Ctrl+Q) P - O x
FILE EDIT WIEW WASSISTX PROJECT BUILD DEBUG TEAM TOOLS VMWARE TEST ARCHITECTURE AMNALYZE WINDOW  HELP signin [
: - | Q-2 |J"| - -| ) Local Windows Debugger ~ | Debug v||Win32 v|| |p ; P | -
@ 03 LJb-

Solution Explorer
@ o-- @a|s -
earch Solution Explorer (Ctrl+)
&1 Soluticn 'examplel’ (1 project)
4 %] example1
55 External Dependencies
Header Files
+| Resource Files
Il Source Files

T

Add ‘O Mew ltem...
Class Wizard... Ctrl+Shift+X

Ctrl+Shift+A
Existing Item... Shift+Alt+A
Scope to This Mew Filter

MNew Selution Explorer View Shift+Alt+C

Class...
Cut Crl+X
Copy Cirl+C

Paste Crl+V

Resource...

Delete Del
Rename

Properties Alt+Enter

Error List

T - 0 Errors | 1 0 Warnings 0 Messages Search Error List

Description File & Line = Colu.. « Project

Code Analysis JEpINGIE LS Team Explorer VA Outline U@ (mmediate Window

Ready

Seungjae Baek
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=) Windows 2 =

nE =

47

= IDE AFZ (project &4 A)
v Select C++ File (.cpp) = Enter new file name (.c)

4 |nstalled

A4 Visual C++
Ul
Code
HLSL
Drata

Resource

Web
Utility

Sort by: | Default

Search Installed Templates (Ctrl+E) P

++
|:> l__'l C+=+ File {.cpp) Wisual C++
++

Type: Visual C++

Creates a file containing C++ source

I_h'l Header File (.h) Wisual C++

Froperty Sheets

Test
Graphics

I Online

.C Or .cpp ?

Click here to go online and find ternplates.

[hello.d

| D-#Data¥lecturewCicprofexample 1 #examplel

code

Seungjae Baek



(=) Windows T2 )& A0t 0t A %

= IDE AFEZ (project 24 &)
v Enter source code

Bd example1 - Microsoft Visual Studio ¥ [J | Quick Launch (Ctrl=+Q) P - B x
FILE EDIT WIEW WASSISTX PROJECT BUILD DEBUG TEAM TOOLS WMWARE TEST ARCHMECTURE ANALVZE WINDOW  HELP signin - [
-0 |@-2 @ | 9 - -| P Local Windows Debugger - |Debug  -| [win32 J O AU PR €N G D it = el

Solution Explorer

ﬂl| o-ag @| O S m 3 examplel.c
£ - | Bl examplel 'I (Global Scope) 'I

= Diwcprowchapter_01#examplel#examplelftexamplel.c

Search Selution Explorer (Ctrl+;)

001 SUOIIEJILNON

& Sclution 'examplet’ (1 project) |
4 [ example1 R R .
45 External Dependencies /* Description The First Example */

xﬁijﬁ% /* Date March 1. 2015 */

Source Files /* Author Jung Kyu Park */

+4 examplel.c

#tinclude <stdio.h>

int main(void)

{
printf("Hello world~ written in IDE\n");

100 % -]

Error List

Y- | 0 Errors | ! 0 Warnings 0 Messages Search Error List

Description File = Colu.. & Project &

Code Analysis [l i3l Team Explorer WA Outline [JRyegRad Immediate Window

Seungjae Baek
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=5 =
T T/

Windows XL &

50

s F7 2 20| &2 [
v Tool — Option (Environment — Keyboard — Visual C++ 6)

o examplel - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BULD DEBUG TEAM | TOOLS | VMWARE TEST ARCHIECTURE ANALYZE WINDOW

i@-0|B-ums| -

i Source Files

p Local windo

Windows Phone 8.1 .
Attach 1o Process.

Connect to Databace

Connect to Senver.

Add SharePoint Connection...

Cennect to Mecrosaft Azure Subscription..
SOL Server

Code Snippets Manager

Choost Toclbox Mems.

Add-in Manager

NuGet Package Manager

i Extendions and Updates

Create GUID

Error Lookup

Profmptive Dotfuscator and Analytics
Spyss

Spyes (184)

WCF Service Configuration Editor
Extonal Tools

Search Options (Ctrl+E)

Import and Export Settings

T

4 Environment
General
Add-in Security
AutoRecowver
Documents
Extensions and Updates
Find and Replace
Fonts and Colors
Import and Export Settings
nternational Settings

Optians.

Apply the following additional keyboard mapping scheme:

Visual C++ 6

(Drefault)
Wisual Basic &
Wisual C# 2005

e =

Keyboard

Lwn| ey e g

Startup

Synchronized Settings
Tabs and Windows
Task List

Web Browser

TT=tal SLumD o

Ana I}rze:Atta chDetach
<

Shortcuts for selected comrmand:

Use new shortcut in:
‘Global v!|

Press shortcut keys:

Assign

Shorteut currently used by

Seungjae Baek
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51

= IDE AFEZ (project 24 &)

v Check error

Dd example! - Microsoft Visual Studio ¥ [J | Quick Launch (Ctrl=Q) P -
FILE EDIT VIEW  WASSISTX PROJECT BUILD DEBUG TEAM TOOLS WMWARE TEST ARCHITECTURE  AMALYZE WINDOW  HELP Sign in
PO | (Rl ~ I | - - | P Local Windows Debugger ~ | Debug v| |Win32 v|| | B g 2] B al o€ 3 W Y, B L |

Solution Explorer = 0 x| examplelc & X

A | -2 a B | <> S _m @ printf = @ _Check_return_opt_ _CRTIMP int _cdecl printf(_In_z_ _Printf_format_strii -

Search Solution Explorer (Ctrl+) £ - | Bl example1 'I (Global Scope) @ main{

%] Solution "examplet’ (1 project) /* Description : The First Example */
4 %] examplel /* Date : March 1. 2815 =/
b 5 External Dependencies /* Author 1 Jung Kyu Park =/

£ Header Files
Resource Files #include <stdio.h>

4 .| Source Files
b+ examplelc Elmain()

{
1

print{f("Hello world~ written in IDE\n")

Error List
Y - | €3 2 Errors | ! 0 Warnings 0 Messages Search Error List

Description File = Ling = Colu.. = Project =
(%) 1 error C2143: syntax error : missing ;' before '}' examplel.c examplel
[y 2 IntelliSense: expected 3 ;'

Code Analysis NI Team Explorer VA Outline  JELe/ENEE Immediate Window

Ready
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s Z2 U 2| : Method 1

v system(“pause”) = |

Bd example1 - Microsoft Visual Studio ¥ [J | Quick Launch (Ctrl=+Q) P - B x
FILE EDIT WIEW WASSISTX PROJECT BUILD DEBUG TEAM TOOLS WMWARE TEST ARCHMECTURE ANALVZE WINDOW  HELP signin - [
- | B2 W | - - | P Local Windows Debugger = | Debug -| |Win32 -|| | Foigpa PR D il | = 2= | .

i@ as ulle.
Solution Explorer
ﬂl| o-ag @| O S m 3 examplel.c
£ - | Bl examplel 'I (Global Scope) 'I
& Sclution 'examplet’ (1 project)

|
4 [ example1 . A .
45 External Dependencies /* Description The First Example */

Hezader Files /* Date March 1. 2015 */

Resource Files
Source Files /* Author Jung Kyu Park */

+4 examplel.c

= Diwcprowchapter_01#examplel#examplelftexamplel.c

Search Selution Explorer (Ctrl+;)

001 SUOIIEJILNON

#tinclude <stdio.h>

main()

{
printf("Hello world~ written in IDE\n");

system("pause");

Error List

Y- | 0 Errors | ! 0 Warnings 0 Messages Search Error List

Description File = Colu.. & Project &

Code Analysis [l i3l Team Explorer WA Outline [JRyegRad Immediate Window
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== e

(=) Windows X

s 21 2| Method 2
v Project = Properties (ALT+F7)

dd examplel - Microsoft Visual Studio

FILE EDIT WVIEW WVASSISTX | PROJECT | BUILD DEBUG TEAM TOOLS WVMWAI
_ “| % Add Class... Wil
BB aDd .- B> Class Wizard.. Ctrl+Shift+X
— ‘0 Add New Item_..
Solution Explorer

*9  Add Existing ftem. .

cofo-2

@ | <

Exclude From Project

Configuration: |Acti\re(Debugj

v| Platform: | Active(Win32)

v| | Configuration Manager... |

Search Selution Explorer (Ctrl+;) )
- - I Show All Files
fa Solution ‘examplel” (1 project) General | Console (/SUBSYSTEM:CONSOLE) [v]
4 [%] examplel -
) ) Debugging TOITTITTTCTTT REQUITED WETSIoN
b &% External Dependencies | £  Set as StartUp Project VCs+ Directories Heap Reserve Size
#7 Header Files i Manage NuGet Packages... P S
57 Resource Files i P T Heap Commit Size
4 Source Files L EETLE STIEIEL 4 Linker Stack Reserve Size

eneral
Input
Manifest File

b ++ examplel.c I Elmatin ]

r

Stack Commit Size
Enable Large Addresses
Terminal Server

Swap Run From CD
Swap Run From Metwork
Driver

Mo
MNo
Mot Set

System
plimization

Embedded IDL
Windows Metadata
Advanced
All Options
Command Line

b Manifect Tonl

SubSystem

The /SUBSYSTEM option tells the operating system how to run the .exe file The
choice of subsystem affects the entry point symbol (or entry peint function) t...

HEQA

Configuration Properties =» Linker =» System =» Subsystem

=» Console (SUBSYSTEM:CONSOLE)

I Seungjae Baek



(2=)Windows T2 )28 A 1A A >

s AlH
v step 1: MS Visual C++ & &
D2NE M
v step 2: [File]-[New] & &
v step 3: project & &
= Visual C++, Win32, Win32 Console Application
v step 4: Console Application, An empty project
v step 5: project M4 2=
n *sin IZ2ME Y MAFH
n UM M4
v step 6: [Project]-[Add New Items...] or Right Click on Source Files
v step 7: C++ File (.cpp)
n LE2)8 &4
v step 8: X2 18 & A, [File]-[Save]
s 2O
v step 9: [Build]-[Build Solution] (F7)
v step 10: Output windows &l 0il A error, warning &t 0!
. 3
v step 11: [Debug]-[Start without Debugging] (Ctrl+F5)
v step 12: & Z 4 =40l
I Seungjae Baek



