HEQI 4

7]

[

4. WSL(Window Subsystem for Linux) 2 x|

7

5. 220 E-AH(Client-Server) Al3Hi5}



1. 1oT S8 g QI3 47 T2 72y

" = 138x38 38 AS EEEEZ JH U= SEAHIL AFEAR
ofo U= 845 E2EZUS S AEIO|L 7|5 At
AEX (2EHY SE AMHIA
SEHS
(Application) FTP SMTP Telnet HTTP
=SHS
(Transport) TCP ubp SCTP
HER3 HAS
(Network) IP (IPv4/IPv6)
EEFES 2 ) =
(Data Link) HIOIE 23 MO (Ethernet, WLAN, CDMA, W-CDMA S)
%alﬁl§ o/\-l D/\-I E/\I T H H H H =
(Physical) S8 /28 S4AI0HK (Wireline Cable, Wireless Media S)

KTCP/IP 2874&% T2EZ>

= HTTP, CoAP 52| 28 A& XZ2EZ2 ‘4(socket) ZE2 12" 7|HS
A5t ‘28 X =]=4(application program)’ S & AL H Z2EF
SA0| 2 83F GO[E{(HTTP 22 E-Z9| payload 5)& *I&/of= 7|50
A DZ2JEjnl TEO| EEHECH

1) IoT AH|AZ 9/t S8 A& TREZ0|= HTTP, MQTT, CoAP 50| LF.
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Client

) SOV E-MH Z&

of mat SRFHCE oS SO, UME|AE SfsH WI240|AESH WA
AFSEID, B MHAS 9lsH HY S20|AESS HY M7 S2F3HT}

BAMH| 2014 & 4 USO], clienti= KO AH| A ALZAHE oJ0|5tT
server= AH|AE A Zot= AIYHAE2 20|t} cliente= HRg O[O
server0i| {&010{(AZEs0]) Hot= MH|AE B2 H30| HZ2S S=of
= 9IHO|, server= 1'd 3656 SOt E5H Ch49| client &2 Of7|5t

client®] 2 MH|AE 33T} Of7 server= CH49| clientS AFCHSHCY

omHﬂJ

d

g
ro

oHH, Client-Server 20| O 8k = 22 Peer-to-Peer (P-P) Z&O|
C}. P-P_BHOJME £ CHI0| SE5 QA0 TRO| [Ma} client AT
server H&rE L5 folstCt P-P RHEO| ¥4 Ql ¢4 = VolP(Voice
over IP) A3} AMH|A0|LC},

/ server

Ciient

Client-Server 2H Peer-to-Peer 2&!

S 4 71N 2Fotk= EHOIR = BMHO| SR,



(3) TCP/IP ZEREZU A7 T2 72|y

= TCP/IP 28 7i¥E Q5 socket API(Application Programming
Interface)7} AFREICH 28 T2ER(EL T2Ia)S 28 HU|A 7|5
= L& socket APIE &of 5410 ER3t 7| 5206 M AS) &&=t
Cr (0f: data M&, 2740, = &40 5).

# T2 Iy e E5) TCPIP TREZ0| AlH S| that 2 Z|Al0|
10|= 88 T2 Jjo| Hsaic)

59 |

Application
7 Application Details
6 Application User T
, Process
g Session T
Socket
4 Transport TCP UDP API ,l,
Kernel
3 Network IPv4, IPv6 v
> Datalink Communications
atalin ;

Device Driver Details

and Hardware
1 Physical

KTCP/IP Z2EZa A% API>

= 27 AP R SEAISS ‘user process'E AALIL 51 470 AS2
OS(operating system)2] ‘7{'d(kernel) 0| M A|Z= . O[2{2t 2|00 A
“socket API"2t= HAZ AFESHLRI),

3) A7 APIZF socket(), bind(), write(), read() 52| A7 == 249

0%
4>
i
1o
a
0%
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TCP/IP

S = 27 API b5 Solf 052 HEO0AM A|Fot= Lrdet
sS4 7152 #8E 4 U
= Of2ff OAHXH IPv4/IPv6 & EZZ ) J=2 Holl socket
API 2t4~E AFE5H1l, socket API %F—’.\—E LH —1 O = TCP, UDP, ICMP,
IPv4/IPv6 59| TR2EZS AFR5I0] ADHH ZHEE(QIO] EAl 7|5
433t
IPv4 applicstions IPv6 applicstions
AF_INET, sockaddr_in {} AF INETG6, sockaddr_in6 {}
dtcp- M= 1l ping LRl appl ’appl. appl.| |appl.| lappl.| |appl Sl ping
ump || routed route route
b Lo L e e — = AP]
o =S
ITCP | SCTP! |UDP |
3 1 1 1 1 |
ICMP M
32-bit 128-bit ICMP
ISME ifvd address address L v6
ARP,
RARP
BPF, data- Figure 2.1 Overview of
DLPI link TCP/IP protocols.
[
<A APIE Y83 CHYSH TCP/IP S 7|5 &8>
s 27 D2y YA 5k A& SA ZREF0| iFt W2
A|AO| S0l 7tsotH, &4 ZEEEO| it Ol =7f =245 H=2
AP G TRIAUS hUY 4 U,
4) ‘47 BRIHY S0\ LS A% APL 340 ALY’ HIQE IOICL =, A% API
a0 YU (HE arguments) S 5|1, 3t~ & A| O|0f| Higt EH(Z2hol| T3t Ofof
=5 =0l= oI



(4) MH 11 27

= TCP/IP &419 ZEt0|UE-MH EHON Z2H0|HE0| H|SH “ME "2
730| Cha BYSICH M 28 7[¥S 3| iterative’ AH{9f
‘concurrent” MH = JLZ=LCH).

“>~.] One client
at a time

Ephemeral
port
Parent
TCP server Child  Child  Child
server  server  server
“lient
ell-known port is u;
: cm
Eph )

Well-known
port

Iterative At (UDP) Concurrent AlB{ (TCP)

- lterative(fH=A) AB= 25 UDPO|A| BH0| AFBBH=E], 5t 27¢0f 5Lt
o 22f0|AES H2|3ITt =, 2O|HESS A3 T2 S LM
*2J5he ol ct.

= 0|0 H|3 Concurrent(SA|Z) ML= ZA|0f| 0j2] 22/0|AEES AtCHsH

o
Lt O|F #oll 'ThE ZZAM|A(multi-processes)” &2 'THE 2-|

-
(multi-threads) 7|®H0| AFELCH &, SYUSH Z2MA 52 MY EE
g8 44° Z2HO0|UES JHieh Er oo High M& Aref= Ha20
A 7lestH.

5) 2EO|UE B2 A2 JUH2 = 7o, M Ll 320|UES Jhiol= HHH
Of S2OIUES MHEF STfst7| IZO|H.



A. socket()

= 7S Agat7| Rloll X5 SEor= &0l socket() e A LH]

(2FA|A) ZE9| ‘sys/socket.h” THUO| o]0 QUL

#include <sys/socket.h>

int socket (int family, int type, int protocol);

Returns: non-negative descriptor if OK, -1 on error

= family, type B E(argument)Of|= L& S0l & = UL,

Family Description
AF INET IPv4 protocol
AF INETG6 IPv6 protocol
Type Description
SOCK_ STREAM Stream (TCP) socket
SOCK_ DGRAM Datagram (UDP) socket

ot R E @ Z(windows) 7| AT 2|&AQL QALSITE

r0||

6) O7|M = Bls&(linux) 27E 7le

7) ‘protocol” BEO|= E2EZ HE(TCP:6, UDP:17)7t =0 '0'C2 YHSIH A2 2 Ha



B. bind()
27 descriptor(d 4

= MEOM ArEo= @bO[H. socket()Ofl M Y g E
0l Muel A% =A(IPFA+EZEMS8)S g (bind)ll =4

#include <sys/socket.h>

int bind (int sockfd, const struct sockaddr *myaddr, socklen t addrlen);

Returns: 0 if OK,-1 on error
» = HI| TEO| [Pv4 socket address -LZ&|-= <netinet/in.h>0f 42| &E|0]
L, IPEASH ZEHSE TSt}
struct in_ addr {
in addr t s _addr; /* 32-bit IPv4 address */
bi
struct sockaddr in {
uint8 t sin len; /* length of structure */
sa family t sin family; /* AF _INET */
in port t sin port; /* 16-bit TCP or UDP port number */
struct in _addr sin addr; /* 32-bit IPv4 address */
sin zero[8]; /* unused */

char

}s
IPv6 socket address LRI T QAfSH HEAlO 2 AL E|IC}H

Ml R BEE= 4 F2AQ ZO[E 2J0|gH.

G Rl |

—

=
=
) REMSRIT RaC),

8) AMH= C7H ‘well-known port number(1~1024)' & A&
2 225 AFESHH O|& ephemeral(£2 dynamic, local
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C. sendto(), recvfrom()

rot

= UDP AZI0| M= HO|E £4412 23l sendto(), recvfrom()2 AtL

Cf9),

ssize t recvfrom(int sockfd, void *buff, size t nbytes, int

flags, struct sockaddr *from, socklen t *addrlen);

ssize t sendto (int sockfd, const void *buff, size t nbytes, int

flags, const struct sockaddr *to, socklen t addrlen);

OF22 5, 61R) LWEO|E ATHY(SAR 52 £ 47 F

SRR

D. closel()
= &% EA 2%E 3 ZE517| Y8l close() F4E BEFIC

#include <unistd.h>

int close (int sockfd);

Returns: 0 if OK, -1 on error

) BHHO| TCP= Oi7H write(), read()& *f%éftﬂ Ci= 7HHSC Ofof HoliM= L0 dF et

10) 4l #HA BE= 2+F S (option) O] % 2 A= 7Nz 022 MYt

11) sendto?| OfA|2F argument= 78-’.\-?,IOIZI . recvfrom®| OfA|2F argument= EQIE{(pointer)
Ul F2StA}. recvfrom()2] ZF A|AHO Z.I; T/ Ot ef AL i JEE ¢

Q7| ujzo|ct



(2) Of|&|: UDP echo MH ZE

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <unistd.h>
#include <arpa/inet.h>
#include <sys/socket.h>
#define BUF_SIZE 30

int main(int argc, char *argv[])
{
int serv_sock; /* AHEE W A v
char message [BUF SIZE];
int str len;
socklen t clnt adr sz;
struct sockaddr in serv adr, clnt adr;

serv_sock=socket (PF _INET, SOCK DGRAM, O0);

memset (&serv_adr, 0, sizeof (serv adr)); /* & FXA x7|8 ¥/
serv_adr.sin family=AF INET;
serv_adr.sin addr.s addr=htonl (INADDR ANY) ;

serv_adr.sin port=htons (atoi(argv([1l]));

bind(serv_sock, (struct sockaddr*)é&serv adr, sizeof (serv_adr));

while (1) {  /* HolH F54l: 22o|UE dHolg 4 ¥ echo AF */
clnt adr sz=sizeof (clnt adr);
str len=recvfrom(serv sock, message, BUF SIZE, O,
(struct sockaddr*) &clnt adr, &clnt adr sz);
sendto (serv_sock, message, str len, O,
(struct sockaddr*) &clnt adr, clnt adr sz);
}
close (serv_sock);

return O;

_10_




(3) 9A|: UDP echo 22i0|HE FE

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <unistd.h>
#include <arpa/inet.h>
#include <sys/socket.h>
#define BUF SIZE 30

int main(int argc, char *argv[])
{
int sock; [*AHEE g Ad v
char message [BUF SIZE];
int str len;
socklen t adr sz;
struct sockaddr in serv adr, from adr;

sock=socket (PF_INET, SOCK DGRAM, O0);

memset (&¢serv_adr, 0, sizeof (serv adr)); /* &7 FZA Z7]8} ¥/
serv_adr.sin family=AF INET;
serv_adr.sin addr.s addr=inet addr (argv([l]);
serv_adr.sin port=htons(atoi(argv[2]));

while (1) /* Blo|8 &4l ABolA dlojg $4 ¥ echo &Y */
{
fputs ("Insert message(q to quit): ", stdout);
fgets (message, sizeof (message), stdin);
if (!strcmp (message, "g\n") || !strcmp (message,"Q\n"))
break;

sendto (sock, message, strlen(message), O,
(struct sockaddr*) &serv_adr, sizeof (serv_adr));
adr sz=sizeof (from adr);
str len=recvfrom(sock, message, BUF SIZE, O,
(struct sockaddr*) &from adr, &adr sz);

message[str len]=0;

printf ("Message from server: %s", message);
}
close (sock) ;
return O0;




3. TCP &7l ok
(1) TCP Z|8F Concurrent AH

= UDP ME2I= FHE| TCP AME = o2 ZE0[AUEE A0 LTt
TCP= Oi7 CHE2F HO|E{ 2 ZFA|7F H4617| Y6l AFRE|7| Ij20|C},

= TCP MH= concurrent AHE 1AL H, M= S20|HET &2
T Oft oli's” 20T ES JHsoH7| Aol Mz ZE2MLS 8.

Server

I socket (...)

bind (...)

A parent server creates many children;
each child server serves only one client.

listen (...)

Client

socket (...) I
| I < Repeat infinitely >

Connection request

l connect (...) I

accept (...)

‘ fork (...)

il

close close
(listening) (accepting)
Repeat
as needed Parent server
I write (...) I Repeat
as needed

request |

read (...)

| Process
T

| write (...)
response || _ T o= T

€« = = = ==

| read (...) I close
| (accepting) I
———
Child server
| close (...) I

<TCP concurrent A2 &7l API & +A>
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(2) 2= 08 (program) vs. ZZN|A(process)

= TCP concurrent A|H & O|5li5t7| YslM=
Z[0| & HOfof ottt Z2ZH2 F E(code)S
Z0l ZRIA'S °j0|3ty,

‘TRMAQ ‘EZ2 ] O
ojn|5ta, ZRMAL ‘AlsY

 TCP MH= MEZ SSHO|UET} Y&HolH, MER ZENAS YA
L. =, fork() 2f+& =32010] %9t 2211 JE5 oM O ZdAI7
Olxd 43 MEZ ZRMALS Sl off's EHO|UESL: HO|H S

O A program is a code

O A process is an instance of a program
% Process ID

int main (void) Data [ 4 | | 6 |
x Yy
/7% Declaratuon */ ;I
int x B Instruction Other Data
int Yy pointer information pointer

Process 2

/* Statements */ (Started later)

.......................... Data |
.......................... X Y
-------------------------- < 1 | | 1
-------------------------- Instruction Other Data

peointer information pointer
return O

Process 1
(Started earlier)

<KOZNA

12) 0|5 G EEML 7|8 MH{efil oftH,

vs, 250>
TN A THAI0] Axa
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(3) TCP &7 API

TCPOIM 22 ARSH= 47 API &4

A. connect()

TCP S22{0|LEOA| SE5H= 40|, AH{ 0| TCP HZ4MH(3-way
handshaking)S sl Ar2= LY.

S WA LEO| AH{O] 43 Fa7t SOj7HTL

#include <sys/socket.h>
const struct sockaddr *servaddr,

int connect (int sockfd,

socklen t addrlen);

0O if OK, -1 on error

Returns:

B. listen()
TCP MHOM S &ot= atpO[H, 29| SefO|UEI Y& & 71H

ol
=]

FC},

r0||

27| Yol 2&ot= &40|H.

sk

= R TR0 SAE4E0| Jtset SEHOIUE JeE 7|

#include <sys/socket.h>
#int listen (int sockfd, int backloq);

0O if OK, -1 on error

Returns:

_14_




C. accept()

= TCP MH{ = listen 4EHOIM M2 SEIO[AHET} HLol| @H, O|F |

2)5t7| 95l accept()3t4LE SE5tCt

» EZ0|AHESQ} AH7H0] TCP HZAMAO| &4RE|MH accept() 4
SHO[AUE9| A ARKFHA TBE) 2 HSE= M2 &
(descriptor)E Ht2H(return)3tCH13),

#include <sys/socket.h>
int accept (int sockfd, struct sockaddr *cliaddr,
socklen t *addrlen);

Returns: non-negative descriptor if OK, -1 on error

D. write(), read()

= TCP AFHO0|ML HO|E] £4A18 5l write(), read() 2 A3t}

= UDP £719] sendto(), recvfrom()t= 2| 3749 LEDH E3t=Ct
HFO| A% XA L connect(), accept() 240 A O|O| Itotsh 7| I}

(@)
TEO 271 BRI €@

ssize t write(int sockfd, void *buff, size t nbytes

ssize t read(int sockfd, void *buff, size t nbytes);

) ;




E. fork()

TCP concurrent M= M2 Z2I0|AHEE ATHSE T2 MAE AMAS}

7| Al fork() &5 ==,

#include <unistd.h>
pid t fork(void);

Returns: 0 in child, process ID of child in parent, -1 on error

fork() 347t SEEIM 525t TRM AT} BAIE(Of, fork() 34 55
YMOo= M B}

2t A fork() 2h2| HE2HZIO| 20| & EO|E E Y (parent) T2 M| A2}
AtAl(child) ZEMAQ T2 SEZ JLESIL} (HE TR A fork()
HIZ2HZE = AHA] TEMA9] ID, AHAl 2N AL fork() HH2H) =

Parert Process ~ Child Process
int gval=10; / gvalE 112 |Al
int main(void) COPY int main(void)
{ {
int lval= 28 _________ / lvalE 252 J|Al
lval+=5;¢ pi idi= XA ™, L. g,
guales; WEEMA D) (pice o1
i i:'jj,u@ t u.d fork(); pid t '11( fork();
= if(pid == 0) if(pid == 0)
XS , )
gval++; gval++;
else =E else @y
1val+-}'—‘:” lval++; ¥
}



d 20| &7 AE| HEE OS] oll getsockopt()E
B ASE Mj0)| = setsockopt()& A3t}

HA A% A
Al-_g_él-lj:ll AI'EH AHE H |

#include <sys/socket.h>
int level, int optname,

int getsockopt (int sockfd,
void *optval, socklen t *optlen);

int optname,

int setsockopt (int sockfd, int level,
const void *optval, socklen t optlen);
= LOQl O|F& IP A= HESH| foliA= gethostbyname() 2F+&
AFESFEHY|: www.naver.comO| OfjsF [P =4 I}Qf).

#include <netdb.h>
struct hostent * gethostbyname (const char *hostname)

= Lt9|(local) 47

A API 3t

#include <sys/socket.h>
int getsockname (sockfd, *localaddr, *addrlen);
int getpeername (sockfd, *peeraddr, *addrlen);



http://www.namer.com

M

(4) O|4|: TCP echo AMH =

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <unistd.h>
#include <arpa/inet.h>
#include <sys/socket.h>

#define BUF SIZE 30

int main (int argc, char *argvl])
{
int serv_sock, clnt sock;
struct sockaddr in serv adr, clnt adr;

pid t pid;

struct sigaction act;

socklen t adr sz;

int str len, state;

char buf [BUF SIZE];

if (argc!=2) {
printf ("Usage : %s <port>\n", argv[0]);
exit (1),

act.sa handler=read childproc;

sigemptyset (&act.sa mask) ;

act.sa flags=0;

state=sigaction (SIGCHLD, &act, 0);
serv_sock=socket (PF_INET, SOCK STREAM, O);
memset (&serv _adr, 0, sizeof (serv adr));
serv_adr.sin family=AF INET;
serv_adr.sin addr.s addr=htonl (INADDR ANY) ;
serv adr.sin port=htons (atoi(argv[1l]));

_18_




bind(serv_sock, (struct sockaddr*) &serv adr,
sizeof (serv adr));

listen(serv_sock, 5);

[* bE ZRMAE ARESIO] o2 S20[UE JOiat7| +/
while (1)
{
adr sz=sizeof (clnt adr);
clnt sock=accept (serv_sock,
(struct sockaddr*) &clnt adr, &adr sz);
[* SEO|ANE 27 248 +/

puts ("new client connected...");
pid=fork();
if (pid==0) [* AA D2 M| A x/

{

close (serv _sock); /[* M &AF EHI| +/

/* client® H|O|E{E& £AXAI5tI echo 37| */
while ((str len=read(clnt sock, buf,
BUF SIZE)) !=0)

write (clnt sock, buf, str len);

close (clnt_sock);
puts ("client disconnected...");

return O;

else [ B2 T2 MA */
close (clnt sock); /[* ZEO|HE A7 B7| +/
}
close (serv_sock);

return 0O;
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(5) 9[A|: TCP echo ZE{0|¢E ZE

#include
#include
#include
#include
#include
#include

<stdio.h>
<stdlib.h>
<string.h>
<unistd.h>
<arpa/inet.h>
<sys/socket.h>

#define BUF SIZE 1024

int main(int argc, char *argv[])

{

int sock;

char message [BUF SIZE];

int str len;

struct sockaddr in serv_adr;

sock=socket (PF_INET, SOCK STREAM, O);

memset (&serv_adr, O, sizeof(serv_adr));

serv_adr.sin family=AF INET;
serv_adr.sin addr.s addr=inet addr (argv([1l]);

serv adr.sin port=htons(atoi(argv([2]));
conné&t(sock,_kstruct sockaddr*) &serv_adr, sizeof (serv _adr));

while (1) {

}

fputs ("Input message (Q to quit): ", stdout);
fgets (message, BUF SIZE, stdin);

if (!strcmp (message, "g\n") || !strcmp (message, "Q\n"))
break;

write (sock, message, strlen(message));

str len=read(sock, message, BUF SIZE-1);
message[str len]=0;

printf ("Message from server: %$s'", message);

close (sock) ;
return O;
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4. (251) WSL 2z[at7|

(1) ==

* WSL x|

2E0M Linux AFES

Yr= U= AOIE(URL)E

zF
=

R E EC

of5 WSL Adx[14).

https://github.com/iot-standards-laboratory/Lecture.netProgramming

https://youtu.be/vtSzxkDM7rw

=  windows store®|A{ ubuntu AX| (windows 7|& L£2 35 store Z4A)
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= ubuntu app ASH T IDQ} Password A4

7Fg 8=
™) Ubuntu
C;H‘
o4O O| .ﬂ 2 AN
R Ubuntu
R ubuntu- 2% % 2 Z3t 27 > o8
84
@ ubuntu > = @y
O ma% Azos 4
A% SHEO 2
= ARY BAEM 2
@ Ubuntu - O x

Installing, this may take a few minutes...

&) Ubuntu

Installing, this may take a few minutes...

Please create a default UNIX user account. The username does not need to match your Windows username.
For more information visit: https://aka.ms/wslusers

IEnter new UNIX username: admin

adduser: The group ‘admin' already exists.

Enter new UNIX username: lecture

New password:

Retype new password:

passwd: password updated successful ly

Instal lation successful

To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root" for details.

Welcome to Ubuntu 20.04.2 LTS (GNU/Linux 4.4.0-19041-Microsoft x86_64)

* Documentation: https://help.ubuntu.gom
* Management : https ! cal .com
* Support: https://ubuntu.com/a age

System information as of Tue Aug 3 1 59 KST 2021
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= ubuntu update

* L2 B3OE Soll ubuntuE YH[O|E 2.

sudo apt—-get update && sudo apt-get upgrade -y

‘ d‘lecturn(ﬂ‘pubuntu windows: ~ =

To see these additional updates run: apt |ist —upgradable

The |ist of available updates is more than a week old.
To check for new updates run: sudo apt update

This message is shown once a day. To disable it please create the
fhome/lec re/. hushlog|n file,
@nubuntu-y ~§| sudo apt update & sudo apt upgrade -y
[sudo] password for Iecture
t:1 http://security.ubuntu.com/ubuntu focal-security InRelease [114 kB]
2 http:/ archlve ubuntu.com/ubuntu focal InRelease
: com/ubuntu focal-updates InRelease [114 kB]
ubuntu focal-backports InRelease [101 kB]

2‘/3ecur|tv ubuntu wm/ubuntu.B al-secur i ty/main amdé4 Packages [792 kB]
cal/

6 http: ,/archlvo ubuntu. com/ubuntu | /universe amd64 Packages (8628 kB]
.7 http://security.ubuntu.com/ubuntu focal-security/main Translation-en [156 kB]
8 http"/securl y.ubuntu. com/ubuntu focal-security/main amde4 c-n-f Metadata [8368 B]
gcurity.ubuntu.com/ubuntu focal-security/restricted amd64 Packages [330 k8|
i m/ubuntu focal-security/restricted Translation-en [47.6 kB]
.com/ubuntu focal-security/restricted amd64 c-n-f Metadata [460 B]
curity.ubuntu,com/ubuntu focal-security/universe amd64 Packages [635 kB]
Qecuri y ubuntu. com/ubuntu focal-secur ity/universe Translation-en [98.4 kB]
.com/ubuntu focal-security/universe amd64 ¢-n—f Metadata [12.1 kB]
.com/ubuntu focal-secur ity/multiverse and64 Packages [22.3 IB]
.com/ubuntu focal-security/multiverse Translation-en [5072 B]
.com/ubuntu focal-security/multiverse amd64 c-n-f Metadata [568 B]
buntu \OC&|’U1IV6(C8 Trans|at on-en [5124 kB]
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(2) AmAH 23|

= O 27 Z2 e TEO] AMAUS FfoliA ubuntu appliiM gec ALUHE

sudo apt-get install gcc gdb 1lvm

) lecture@pubuntu-windows: ~ - O X

invoke-rc.d: could not determine current runlevel

rocessing triggers for ufw (0.36-6) ...

rocessing triggers for man-db (2.9.1-1) ...

rocessing triggers for dous (1.12.16-2ubuntu2.1) ...

rocessing triggers for install-info (6.7.0.dfsg.2-5) ...

rocassing triogers for initramfs-tools (0 13Aubuntuf A)

ecture@pubuntu-windows:~$ sudo apt install gec gdo |lvm

{eading package ists... Lone

uilding dependency tree

eading state information... Done

he following additional packages will be installed:
binfmt-support binutils binutils-common binutils-x86-64-1inux-gnu cpp cpp-9 gec-9 gec-9-base gabserver |ibasand
|ibatomic1 |ibbabeltracel Iibbinutils libc-dev-bin Iibc6-dbg |ibce-dev libcc1-0 libclang-cppl10 |ibcrypt-dev
libctf-nobfd0 1ibctfQ Iibdwi Iibffi-dev libgec-9-dev |ibgomp1 libisl22 libitmi libllvm10 [iblsan0 |ibmpc3
libncurses-dev |ibpfmd |ibquadmathO |ibtinfo-dev libtsan0 |ibubsani [ibz3-4 |ibz3-dev |inux-Iibc-dev |lvm-10
[ lvm-10~dev | lvm=10-runtime |lvm-10-tools |lvm-runtime manpages-dev python3-pygments

uggested packages:
binutils-doc cpp-doc gec-9-locales gec-multilib make autoconf automeke libtool flex bison gec-doc gee-9-multilib
gee-9-doc gdb-doc glibc-doc ncurses-doc |1vm-10-doc python-pygments-doc ttf-bitstream-vera

he following NEW packages will be installed:
binfmt-support binutils binutils-common binutils-x86-64-inux-gnu cpp cpp-9 gec gec-9 gec-9-base gab gdbserver
libasan5 |ibatomict libbabeltracel libbinutils Iibc-dev-bin libc6-dog |ibc6-dev Iibec1-0 Iibclang-cppi0 liberypt-dev
libctf-nobfd0 IibctfQ |ibdw1 Iibffi-dev |ibgec-9-dev |ibgomp1 libisI22 Iibitmi libllvmi0 |iblsan0 Iibmpc3
[ibncurses-dev libpfméd |ibouadmathO |ibtinfo-dev libtsan0 |ibubsani [ibz3-4 |ibz3-dev |inux-Iibc-dev |lvm Ilvm-10
[ lvm-10-dev | lvm—10-runtime |lvm-10-tools |lvm-runtime manpages-dev python3-pygments

) upgraded, 49 newly installed, 0 to remove and 0 not upgraded.

\eed to get 111 MB of archives.

\fter this operation, 602 MB of additional disk space will be used.

o you want to continue? [Y/n] y

Working]

_25_



(3) vscode Az| & Mz

0

» vscodes= OPO|3E2A I EQA AR5t code editorO| A} 7HEFELE Of2f Q]
APO|EOM AiM|et AftE &0l £~ QIO hR2E #FE & QIC}

https://code.visualstudio.com

s v @ &

P Search Docs

Code editing.
Redefined.

Download for Windows
Stable Build

Prmaster C Q0AO

= vscode MZ|7f HEE|H c/c++ IS et HF
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= plugin HX| - O+Z 2749] plugin2 x|

- Remote-WSL

it

) File Edit Selection View Go Run

Y O =
wsl

4 Remote - WSL 0
Open any folder in the Windows Subs...

i

Microsoft

WSL workspaceFolder 1.12
Returns ‘workspaceFolder’ as a WSL p...

Ifurzewaddock Install

wsl-split 00.1

lamjava Install

Linux/Unix/WSL paths
Provides commands to have unix-like ..

Krzysztof Grzywocz Install

Open (WSL support)

NoThinG Install

Save and Run with wsl 00.18
Run commands when a file is saved in..

raiscui Install

Opens the current file with the default...

Terminal Help Extension: Remote - WSL - Visual Studio Code

= Extension: Remote - WSL X

Remote - WSL ms-vscode-remote.remote-ws| | Preview

Microsoft | & 7,727978 | k%% %% | Repository | License | v0.58.2

Open any folder in the Windows Subsystem for Linux (WSL) and take advantage of Visu

Disable Uninstall\*{fi} ‘ ! lly

This extension is rec dows Subsystem for Linux (WSL) installed.

Uninstall

. Install Another Version...
Details

Visual Studio Code Remote - WS

The Remote - WSL extension lets you use VS Code on Windows to build Linux applications that run on the

all the productivity of Windows while developing with Linux-based tools, runtimes, and utilities.

Remote - WSL lets you use VS Code in WSL just as you would from Windows.

Why do | need Remote - WSL?

plugin AXx|)

¥ JC++ 151

++ IntelliSense, debugaing, and

C++ Intellisensze 0

CIC++ Intellisense with the help of G.
austin 3
C/C++ Compile Run 101

un single

Better C++ Syntax
The i f

Jeff Hyk:

i

C/C++ Clang Command Ad..
ipletion and Di
saki MITANI

C/C + 4+ ms-vscodecpptaols
Microsoft

C/C++

C/C++ IntelliSen

HEHE
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5. (252) SEHO|UE-MH ZHst7|

= WSLIf vscodeE 2[5t L2H O fof|lM &H53t echo S20|AUE-A{H

o2 e AMUSID ASHAIF KX}
(1) vscodeE AlEo5[0] Of|4] T = &RI5H|

= HZ OF oM EZ UDP 2 TCP echo Z20|91E-MH T EE vscodeS
*E|30HA|?2| 2-|-O|o|'| EZ|—

- UDP AMH 2 Z2t0|HE T E: 182H9| (2), (3)

- TCP MH 2 Z20|HE FE: 18.342| (4), (5)

http://iot knu.ac kr/working/nsp—echo.zip

» s nsp-echo
\ 4 - [oeac =
s ;= v
Al 2 3% )
= & v 4 oy Wec s O2EL » nspecho
¢ M ¥ Yees ez
b 57 @tcp-echo-cliem
nsp-echo = mtcp—echo-server
= " | HHE S .
* 2737 @ | ik @udp-echo-cllent
W nsp-echo &
I HtE o1 A== Eudp-echo-sewer
4o ol
OZ=2C
= A
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http://iot.knu.ac.kr/working/nsp-echo.zip

M
an
=2
e
<
A
3
(D
mlru

AIBHSIHC}

- ¥ nsp-echo

‘Etcp echo cl|ent
ltcp -echo-server
(&b udp-echo-client
huc-echo-server

R Y

H|v)
g3 7150
7 2P

% @i80

A

' vs Code AR

55 HO|7] Al
RS AL A RO

% @oA0

A|=t

* s Code Al

v 2 g Y|

X A/
v NSP-ECHo

udp-echo-g

tcp—echo-client.c
f€p-echo-server

Udp-echo-clgnt ¢

New s, Window
New Ws| Windoy Using Distrg,
Open Folder i WsL.,

Reopen Foler inWsL

Getting Starteq With Ws.

%7} 917

2
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to

2
=5

oN

A

« B9 JH M S0M "ED[27E 25000 =t AUE ?lef A== HO|E
Ha 2. (O 15 2% AX)

22w

Al
Visual Studio Code
o

EAFE
On FoE

N

A2
X WSL: Ubuntu_ © 0 A )

0IS(G) AR

Visual Stug

IH Xl SEA
B Ay

28 Holgm L= () Al% - nsp-echo [WsL.
X
M Hojg Ctrl+<Shift>+*

v

Ctrl+ <Shift> +B

Jode AJ&}

EO2m ESTH)

s HY ol 1YY
X ) A/E
» NSP-ECHO [WSL: UBUNTU] *
C tcp-echo-clientc
C tcp-echo-server.c
C udp-echo-client.c

C udp-echo-server.c
22 48
CAUsers\sjkoh\Downloads

/mnt/d/cH el 2 -l A RS

DALHRI=EZ\2n21-NA1R- 28 slokaS el AL

tot

drwxrwxrux
drwxrwxrux
- PWXPWXPWX
~PWXPWXPWX
- PWXPWXTWX
= PWXPWXIWX

sjkoh 4096
sjkoh 4096
sjkoh 1e44
sjkoh 1858
sjkoh 1126
jkoh 982

A%}

AJZf - nsp-echo [WSL: Ubuntu] - Visual Studio Code

VS Code A%}
VS CodeE AHAMO| Zi0 2 DH=7] 9fot 714 Hglol

ALRIBS ZHsHAIR.

7|2 Arg 20LE 7]
VS Code RE£ 22 0 5510] A4 7|50] i 2R E
HOISHA 2.
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(2) UDP Aef U S2O|QIE ZE AHsH|

+ UDP AfH{9} S20|E IS 247t HIY Sttt

nsp-echo$ gcc udp-echo-server.c -o udp-server
nsp-echo$ gcc udp-echo-client.c -o udp-client

nsp-echo$ 1ls -al

|2} - nsp-echo [WSL: Ubuntu] - Visual Studio Code

v ofe] gl H7|

6 A5 )\|XF

=
 NSP-ECHO [WSL: UBUNTU] $r AR
VS Code Al %}
VS CodeE A}AI9| Z{O = GHET

C tcp-echo-server.c = =0 o X ASS SR

C tcp-echo-client.c

udp-client
C udp-echo-client.c
C udp-echo-server.c 7|2 ARt ZO0rE 7|
£ udp-server E VS Code L EX 2 & 0]=310]
=feIotH| 8.
\Users\sjkoh\Downloads
/mnt/d/cH 218 5/2021-0618-4 4

DATH R E-5\2021-0618- 4 At = RS FAIZ A AH(AES..

(gbash +v [0 W ~ X

$ gcc udp-echo-server.c -o udp-server
(C MH : $ gcc udp-echo-client.c -o udp-client
sj E RDMH 2 $ 1s -al
total 56
drWXrwxrvx sjkoh
drwXrwxrux sjkoh
- PWXPWXPWX sjkoh
- PWXPIWXIWX sjkoh
- PWXPWXIWX sjkoh
- PWXPWXPWX sjkoh
- PWXPWXIWX sjkoh
- PWXPWXPWX sjkoh

> e
X WSL:Ubuntu ®0AD0




- 2HAO S F7160F & (A EH0M ddeiE= 20])

Holv) olsG) 2R HOEm ZSH) |} - nsp-echo [WSL: Ubuntu] - Visual Studio Code

) AIE X

X
AE
» NSP-ECHO [WSL: UBUNTU]
= § VS Code A|ZF
tcp-echo-client.c — ~
; VS CodeS AHAIQ| ZIO 2 Tt
C tcp-echo-server.c = X A|HS stsiag.
udp-client
C udp-echo-client.c
C udp-echo-server.c
£ udp-server 0|=5t0{ = 7| 501 tiet AR =
\Users\sjkoh\Downloads
/mnt/d/ch IEHE/2021-0618- AR E -

2l =\2021-0618- Mo 2 E-SHFAZHAHKIE...

$ ./udp-server 9090

O S=0|HE HUdE ffoll M== EHO|2 = A

- M ZRMA(ERO"E SE0[UE e AV LEY| MiF0|MH.

ooy
SN0 20y 056 wvap HOldm =8y A AR Eojen it etal: s el udocaie
3 = A= - nsp-echo [WSL.

] ! N

Al
" Al oy Ctrl+ <Shifts +*

Ctrl+ <Shift> +8

Visual Stud

gl
B gy

AEf

Zode A|}
ode S XFAI9
Al
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= MEZ HOZ oM SSO|UE 22T

ok
mjo
mx

gg
ro
iul

olzd
H =

rOh

e,

jru

- MHQ [P A ZEHS

nsp-echo$ ./udp-client 127.0.0.1 9090

IP 24 “127.0.0.1"2 loopback ZAPLT 510, 22{0|A £9t A7} 22
HEE|O] Qe HQO| ARREIL

ML O

" O|= GO|HE YLHolH MHERH echo HA[R[7} =012 SHEH.

- ZEO|UEE FR5P| AsiME q £ CTRLCE &

cho$ ./udp-client 127.0.0.1 9090

Insert message(q to qult) hello
Message from server: hello
Insert message(gq to quit): nice to meet you!

Message from server: nice to meet you!
Insert message(q to qult) q

= A 2l U EEMLS =HUsH| Al “ps x” UHMEE HOM)

sjkoh@DESKTOP-EG2RDMH: /mnt/c/Users/sjkoh/Downloads/nsp-echo$ ps x
PID COMMAND
13 sh -c "$VSCODE_WSL_EXT_LOCATION/scripts/wslServer.sh" c3f126316
14 sh /mnt/c/Users/sjkoh/.vscode/extensions/ms-vscode-remote.remot
20 sh /home/sjkoh/.vscode-server/bin/c3f126316369cd618563c75b1b172
22 /home/sjkoh/.vscode-server/bin/c3+126316369cd618563c75b1b1725e8
33 /home/sjkoh/.vscode-server/bin/c3+126316365cd618563c75bl1b1725e8
44 /home/sjkoh/.vscode-server/bin/c3f126316369cd618563c75b1bl1725e8
86 /home/sjkoh/.vscode-server/bin/c3f126316369cd618563c75b1bl1725e8
97 /bin/bash
127 ./udp-server 9098
128 /bin/bash
142 ./udp-client 127.0.0.1 9€9@
143 /bin/bash
152 ps X
s jkoh@DES

: P00 DO
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(3) TCP Aef U S2J0|AE A= M5}

« TCP ME{Q} Z2O|HE FEZS Z42f AMY it

nsp-echo$ gcc tcp-echo-server.c -o tcp-server

nsp-echo$ gcc tcp-echo-client.c -o tcp-client

= M MHE 2. (ZEMS = Y= XY 7Is)

nsp-echo$ ./tcp-server 9090

s jkoh@DESKTOP-EG2RDMH: /mnt/c/Users/sjkoh/Downloads/nsp-echo$ ./tcp-server 9898

= ZZO|E AlSHS Q5 |22 EfO|E 22 DT client T2 J2HS AISHSH |

nsp-echo$ ./tcp-client 127.0.0.1 9090

= 0|5 CIO[E|S ARSI ME{ZHE]| echo WA} Sofer £2{HC)

sjkoh@DESKTOP-EG2RDMH: /mnt/c/Users/sjkoh/Downloads/nsp-echo$ ./tcp-client 127.6.8.1 9090
Connected

Input message(Q to quit): hello

Message from server: hello

Input message(Q to quit): nice to meet you!
Message from server: nice to meet you!
Input message(Q to quit): qI
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- TCP Ci DamjA e S22 S0I5p| 9fs Of2] 7o Sajojols m2 72y
S AsAZICY

- 2t SEO|OIE T2 ;s 22 E{0 oM MU

s jkoh@DESKTOP-EG2RDMH: /mnt/c/Users/sjkoh/Downloads/nsp-echo$ ./tcp-client 127.0.0.1 9090
Connected
Input message(Q to quit): I

ho$ ./tcp-client 127.8.0.1 9698

ho$ ./tcp-client 127.0.0.1 9090

s jkoh@DESKTOP MH:/mnt/c/Users/sjkoh/I loads/nsp-echo$ ./tcp-client 127.0.6.1 9090
Connected
Input message(Q to quit): I

O SEO|UE ZEMNLS EHRUst7| Soll “ps x” YHMEZS HOM)

G2RDMH: /mnt/c/Users/sjkoh/Downloads/nsp-echo$ ps X

STAT COMMAND

S :00 sh -c "$VSCODE_WSL_EXT_LOCATION/scripts/wslServer.sh™ c3f126316
ttyl S :80 sh /mnt/c/Users/sjkoh/.vscode/extensions/ms-vscode-remote.remot
tiyl S :00 sh /home/sjkoh/.vscode-server/bin/c3f126316369cd618563c75b1b172
ttyl R1 :83 /home/sjkoh/.vscode-server/bin/c3f126316369cd610563c75b1b17250
ttyl R1 :01 /home/sjkoh/.vscode-server/bin/c3f126316369cd610563c75b1b1725e0
ttyl s1 :00 /home/sjkoh/.vscode-server/bin/c3f126316369cd610563c75b1b1725e0
ttyl sl :85 /home/sjkoh/.vscode-server/bin/c3f126316369cd610563c75b1b17250
pts/@ Ss :00 /bin/bash
pts/1 Ss :80 /bin/bash
pts/2 Ss :00 /bin/bash
pts/3 Ss :00 /bin/bash
pts/3 S 100 ./tcp-client 127.0.8.1 90980
pts/4 Ss :00 /bin/bash
pts/4 S 100 ./tcp-client 127.0.8.1 9090
pts/2 S 100 ./tcp-server 9098
pts/5 Ss :0@ /bin/bash
pts/5 S 100 ./tcp-client 127.0.8.1 90980
pts/é Ss :00 /bin/bash
pts/6é R 100 ps x

KTOP-EG2RDMH: /n

D000 DD ODDODOOOD
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