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MEHAAN 7 celld AAFE network 71EH
ERESA2H, jig & fixture 5 A5 o) o
o] o]FA 1 Qlt}, E3), jig & fixture sys-
temAl Me Zt 7SS AL vl daglofof
3 2 g wel A3 HEE Folot 87
W&o 7tFldE data-basedldob 3, fixture
system® module3}7} "FHot} 1 olfE v}
TUHAS FHE AFHoR g o} 39, x£3
fixture= 1 Fejo] we} wWsl=lojo} 37 WE
ojt},

1o e CADHE UNIX machine®e] ¥44¢&
F ZRXZ TCP/IP protocols AHE-3F network rou-
tineg TS, I data® Aol x
w2 A4 ¢+ e e AFea, 15 S
testdhe AL AastmA @)

2. TCP/IP9] 71&47
Database3} ¥ o]l NC dataZ w21 3 &3}A)
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BYFH A5

A4sEE A E protocolE AHE-3of k. NC
dataZ A3t A48 server’t UNIXE OS2
3 workstation®] 22, UNIXo| A EF0.2 A&
H3 3IE TCP/IPEZ protocolZ AHE-3|A $424
routineg TAETh TCP/IPE 1960dtiel vl=
Z4A ¢l ARPA(Advanced Research Projects Age-
ncy) | Al 7123 ARPANET®| A% internet pro-
tocolo]t}. ©] protocol® H-Zole T&oZ Y
oy A BE3EHAA gEay AT
AL E AL AL interneto] & thFE networkdl
EZF protocolZ AHEE I 9l TCP/IPE T2
2 AAo] U

OPColA RE  supercomputerd] ©]|E7174A

EE Zo A€ F Ytk
OLAN, WANe| =5 Ag€t)

g YL TCP/IPY layerol ¥ 2dold,

TCP : Transmission Control Protocol. Connection-
oriented protocol®]™, AM8-Z process&
A3 AU full-duplex®] byte st-
reamE AT}

UDP : User Datagram Protocol. Connection®] $1
£ protocolo]® TCPst= &, AA%

- B =g¥ RHAFgo] git}

ICMP : Internet Control Message Protocol. Gate-
way$} host AFo]9] errorst AAJFRE
#F3l< protocol

IP : Internet Protocol. TCP, UDP, ICMPoll pac-

ket& ZE3l= protocol

ARP : Address Resolution Protocol. Internet add-

ressZ H/W 9] addressZ ¥ &3} pro-
tocol. 2E networke] AMHESHZ et

RARP : Reverse Address Resolution Protocol.
H/W4el addressZ internet address2

Network Layer

Data-Link Layer




W33} protocol
2.1 Data Link Layer

Data-Link Layere H/WE 33 943l Aoz
ok 59 2771 o) 7] ARPANETIIN &
50709} E3EH AFEVE A2 576KbpsE A3}
Ae& B3 9259 AUtk NSFNETS 154
Mbps®] T1oZ AZAHC] Ut tlFE9 43BSD
system ethemet 7|€& 7|WMOZ e LAN
dZgog TCPIPE AHE3d. LANSOoE2:
TCP/IPE A}4-3 token ringg AHE3L7|= &}
3 RS—232C (1200bps— 1900bps) < AH8&-3+ SLIP
(Serial Line Internet Protocol) & AH-3171% gt}
299 % satellite link, packet radio 5] data-link”}
EA 3,

2.2 Network Layer-IP

* [P Datagrams
IP layer™ connectionless, unreliable A4 Al&
dolt}, Z IP datagramS A2 EYFH Aoz
B7) W&o connectionless Al2% o]t} Datagram
Atole] BHAGE WAl A9 layer7t AYE
s|Folot gt} 2 IP datagram source$} destina-
tion address& Zi 7] W& E@FHo=z A
$9 # o
% Address Resolution
T TCP/IPE &34 LANS FAsE 1
gotd 2714 e o= art EAT & 2
bit9] internet address$} 48bit2] ethernet address”}
2R, addressE resolution3l&d o3 2L
A7} AR
ot H&3E T targetd internet addressS
obthH, o]H ethernet address’t I target?]
address®l|l “3-3-3}=7}—address resolution pro-
blem
o] #Al= ARP(Address Resolution Protocol) <
AH2-31H S Aok ARPE AHE-3HHA source hoste
target®] address& ®& packet® ethernet’dol
=931, o]o) ethernet’dS] EE hoste ©] packets
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AT AR target hostTto] o]o] 3-©3l con-
nection®] ©]§F¢] Zt},

2.3 Transport Layer-UDP, TCP
User process TCP/IP protocol® TCP data,

:§':
UDP dataS 33 @&-0 2 34 EAL 3 ¢
aYPL o8 HAFET)

dje rlo

) By |

=
|
]
|

L U,

o|E ¥ protocolE FF IPE AHEgthe EollA
TCP/IP, UDP/IPZtLE FETh

TCPE  connection-oriented, reliable, full-duplex,
byte-stream serviceS 3-8 TP A Fde
whA UDP< connectionless, unreliable, datagram
serviceS AT i table2 TCP, UDP, IPE
H g Ao|t,

IP | UDP | TCP

Connection-Oriented ? No | No | Yes
Message Boundaries ? Yes | Yes | No
Data Checksum ? No |Option| Yes
Positive Acknowledge ? No | No | Yes
Timeout & Rexmit ? No | No | Yes
Duplicate Detection ? No | No | Yes
Sequencing ? No | No | Yes

Flow Control ? No | No-| Yes
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FYEH AEH)%

IP layer”} unreliable, connectionless delivery ser-
viceE 371w &oll, user process®] ¥ reliabledt
service= TCP module®] logicol ¥e=th. TCP&
process*H] & connection®] A %3 £, A2 ¥
%% data®] HHE A2, end-to-end reliability(che-
cksum, timeouts)S A3 A

UDPE IP7} AFA &+ F7HA port number,
UDP datagram®] W&-& #1371 & optional
checksum$t A3 3},

2.4 Application Layer

EE TCP/IPY| AFHe €€ programe FTP,
TELNET, SMTP o] itk
FTP—File Transfer Protocol

g AEEA bE Axdez 3de A
g AHgsEe ZT2afeld, gy 79 Al
£ 9%, data HE, directory list5S A F 3§},
3YE FLFos A4E & 9lon, binary, text
BERE A$E F A
TELNET —Remote Login

TELNETS €7 27321g 71sA @ &, re-
mote Al=FNA serverd] H&E 47} glow,
FTPS} =37t x12 TCPE AH&-do
SMTP—Simple Mail Transfer Protocol

5 A% Alo]dlAM TCP connectiond ©]-£3)
AU S Fuirs & =S o

3. TCP/Routined T3
B FoMe & d7d 983 7| MuTES
ZA43A ol A% ZIEAHQ AgFE Add
3.1 TCP/IP2| Initialize

UNIXY EE devicer 3Y9 7fdoez 4
¥t} TCP/IPE socketoZ HEHE gz ¢
29<& AHgdted, 21 AMSEe ged 2o

#include{sys/typesh)
# include{sys/socket.h)

/* open TCP socket */
if ((sockfd=socket(AF _INET, SOCK _ STREAM, 0)) <0)
err _dump(“server : can’t open stream socket”);

¥ #

714 AHE-HE socketol # e BEE fY 2
A" Z2H, file [/0Y open? ¥ 7)5S
Zton formatd oS3 2t

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

Domain F41°] Yoy protocol AEE W
etk o714 AHE® AF_INEF2 TCP, UDP
%9 internetAE& 7] h Typet $419 se-
mantic& YERATh SOCK _ STREAMS stream so-
cketS UERATE Z byte stream BHE FAS
grde Eoltt. Protocold socketol AH4-51+ proto-
coldl 7 Yl e 71EFog §F
Fo AQdd,

3.2 Bind

Bind& o}# ol&o] AFHA %2 socketol
oS AATe FYS LY. o] 42 o)FS
ARQsA =HE, Y4¥AAE Fol7le  address
datadll 2130 source$} target®] address’} A& H o]
T Al&" Alog] FAle] Al&EE Aot 1
AHH e ged 2, '

/% Bind local address so that the client can send to */
bzero((char * )&serv_addr, sizeof(serv_addr));
serv_addr.sin — family=AF _INET;

serv_ addr.sin _ addr.s — addr=htonl(INADDR _ ANY);

serv_ addr.sin _ port=htons(SERV _ TCP _PORT);

if(bind(sockid, (SOCK * )&serv _adr, sizeof(serv _addr)) <0)

err _dump(“server: can't bind local address™);

listen(sockfd, 5);

AR, serv_addrol source®] address$} 1 9]
9% dHolHE Y F, bind AHES ¥
Et}. Sl A bzerot serv_addr Aho]29HE serv_
addroll 0¢8] -2 &33}+= g<4oln, htonl, htonse
Z}Zt host addressE network byte orderZ, T+
3 gz vFE 5ot Bind AAT 29
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format & Th&3% 2.

#include{sys/types.h)
# include{sys/socket.h)

int bind(s, name, namelen)
int s;

struct sockaddr * name;
int namelen;

st file descripter®, 971X 99 socketo 2
A8 sockfdE 7+e]Zlth. Name T2 socka-
ddr2 7EA 9 4L 953 2o,

struct in_addr {
union {
struct {
u_char s_bl, s_b2, s_b3, s_h4;
}S_un_b;
struct {
u_short s_wl, s_w2;
}s_un_w;
u_long S_addr;
}S_un;
}
struct sockaddr { :
short sin_family; /% address family ¥/ .
short sin__ port; T
struct  in_addr sin_addr;
char sin_zero[8];

};

Ul 20 2 namelend nameol# TZA Y A |

71& JeRdt)

3.3 TCP/IP2] 1/0

Aol M9} o] AT connect7t ©)FAR L,
bind7tA] ¥ ol =9 file [/O ¥4 read, write2
filed] Y2Hsh= A} spA7HA 2 A3t doh
& g% 22 routineo] A8 4 Utk

56

int readline(fd, ptr, maxlen)

register int  fd;

register char  *ptr;

register int maxlen;

{
int n, rc

char c;

for (n=1; n<maxlen;n++) {
if ((re=read(fd, &, D)==1) {
*ptr++=¢;
if c=="\\n")
break;
}
else if (re==0) {
if (n==1)
return(0);
else
break;
}
else
return(—1); /% Error %/
}
*ptr=0;
return(n);
}
int writen(fd, ptr, nbytes)
register int fd;
register char * ptr;
register int nbytes;
{

int nleft, nwritten;

nleft=nbytes;
while(nleft>0) {
nwritten=write(fd, ptr, nleft);
if (nwritten<=0) /* Error, return<=0 */
return(nwritten);

nleft — = nwritten;
ptr+ =nwritten;
}

retum(nbytes-nleft); /% return>=0 %/
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