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KON TCP/IPAAL:
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woid * muzBind

char * pNamne, 7% interface name, for exzample, ln. ei.. *®
int unit. <% unit number =~
BOOL (* stackRcvRtn) (woid* ., long. M_BLE_ID, LL_HDE_INFO * . wvoids ).
<% receive function to be called. =7
STATUS (* =stackShutdownRtn) (woid* . wvoid= ).
<% routine to call to shutdown the stack =~
STATUS {* stackTxRestartRtn) (woid®x . woid* ).
<% routine to tell the stack it can transmit =~
void (* stackErrorRtn) (END_OBI* . END ERR% , woid® ),
% routine to call on an error. =/
s% protocol type from EFC1700 and nany =~
/% other sources (for ssanple, 0=800 is IF) %/
% string nane for protocol %
7% per protocol spare pointer *-

long type,

char * pProtoHams.
void * pSpare
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STATUS ifAddrSet
(
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char * interfaceName,

)
ifAddrSet(“nt0”, “100.0.0.17);

o BCEAM ML
STATL(TS i filackSet

int netMask

)
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/* nane of interface to configure, i.e. eil */
char #* interfacefddress /* Internet address to assign to interface */

char # interfaceName, /* name of interface to set mask for, i.e. ei0 #/
/* subnet mask (e.g. 0x£E000000) */
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int iphAttach

int unit,
char #* pDevice
)

STATOS ipDetach
(

int uni t,
char * plevice
)
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4 Unit number */
/* Device name (i.e. In, el etc. ). */

/4 Unit number */
M Device name (i.e. ln, el ete. ). */
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STATUS 1fFlaglet

(

char * interfacelame,

int flags
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STATL(IS ifBroadcast et
char * interfacelame,

char # broadcasthddress

)
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/* name of the network interface, i.e. eil */
/* network flags */

/* name of interface to assign, 1.e. eil */
/* broadcast address to assign to interface */
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1. fei2=muxDevLoad(0,fei82557EndLoad,"-
1:0x00:0x20:0x20:0x00",1,0)

2. muxDevStart(fei2)

3. ipAttach(0,"fei")

4. ifMaskSet("fei0",0xffffff00)

5. ifAddrSet("fei0","136.12.117.10")

6. hostAdd("woof-route-10","136.12.117.10")
7. muxShow

8. hostShow

9. ifShow

10. mRouteShow
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¢ routeLib
* routeAdd(): NIN—4cERASES B

« routeDelete(): MHIERE— i Al
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* routeShow(): & FHIEHE
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— STATUS hostAdd(
—  char * hostName, /* host name */
—  char * hostAddr /* host ip address */

- )
« WaREPAERPHNE
— void hostShow (void)
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—» hostShow
hostname inet address aliases
localhost 127 . 0.0.1
wveTarget 10.0.0.1
host 10.0.0.254
wvalue = 0 = 0=0
—» hostAdd({"victor", K "192 168.0.88")
value = 0 = Ozl
—» hostShow
hostname inet address aliases
localhost 127.0.0.1
vaTarget 10.0.0.1
host 10.0.0.254
victor 192 . 168.0. 88
value = 1T = T=0
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o B (Sockets) :fLVFIE4TAEVxWorks
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o R (Remote Procedure Calls) : iz
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Internet Protocol (IP)

o Bk (Datagram) A5 HMY
o &ML ANESS (Best-effort )
- Bl L% (Loss)
— HHHEY (Reordering)
— ¥l FEHE (Duplication)
— ZERF (Delay)
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e DIKM (Ethernet)
o HATEE ST (SLIPAICSLIP)
o KNI
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32-bitKJ IR HIFF (IPv4, IPv6=128 bits)

P J7 I ATk R ECR R 192.118.56.25
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F fE4 L (Transport Protocols)

o AP HdEdR L ( User Datagram Protocol
(UDP))
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o L4 ¥EHIPML (Transmission Control
Protocol (TCP))
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e Ports (16-bit I FF) 1-65,535
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¢ Integer

— NSRBI DR AT 20
Little-Endian [0 | 0 | 92 | 246]

23,798 (OX5CF6)
Big-Endian 246 | 92| 0 | 0 |

— M 2557150 (Big-Endian)
o T2, bl ifAs i
e htonl(), htons(), ntohl(), ntohs()
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* Sockets 1] L% 2 AN N FH #4E
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Fﬂ 35 (sockets)

* Sockets|[n] TCP/IPF& L4z [
« Socketst A HAth 2 P i B AL H H: 1
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F Al @tsocket

* Int socket ( domain, type, protocol )
— Gl —1socket
— Socket™] LU TH [ % I(TCP=SOCK_STREAM), TH
i) T HE ) (UDP=SOCK_DATAGRAM), Fl i 4 %4
(SOCK_RAW).
— IRl —A socketfik fF CGCHHIRTT) , T LG
FHsocket
. BT
— sd =socket (AF_INET, SOCK_STREAM, 0)
— AF INET internet domain
—  SOCK STREAM  #lwzSOCK STREAMA#HITCP

-0 RUE PR, —Hho
IR KGR F ‘

F BT IR B M SS as R
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SERVER CLIENT

Connection establi

message (request)

Communication
message (reply)

ELTEXZ 2L

Connect

P

STATUS connect (int s, struct sockaddr *name,
int namelen)
— fE—/ME 2 I socket I ## 37 — AN
— S: #5147 M socketf iR 5F
— Name: s&—/MHhEZER), $810 AR5 45 b ) 44

—

%
+ u_charsa len EL et iN (R AN NG N
* u_charsa family  Hilibji%
« char sa_data[4] F& 1) JIR 5% 2% i 114 SI2 s i i
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» STATUS close (int fd )
— % v 5 25 2 i A FH 56— socket i, ]
LU F closek 2% 4] 1Zsocket
—fd: socket[f] SCAFREIA ST

RAE K E R ‘
F sendto

* Int sendto (int s, caddr_t buf, int buflen, int
flags, struct sockaddr * to, int tolen)
— H T AT EAL Fsockethh TR & ) socket,
B S AL R J— socket
- St AN EEENEE AR R
— Buf: PRk HdE gz X
— Buflen: Z&y X Hh i 11 K
— Flags: AT 720
—To: f&In H T 1 Hihk:
— Tolen: tofJr 45 n (1) 1k (1 B2

F Send

* Int send ( int s, char *buf, int buflen, int flags)
— FF AT IEBAR A Msocket, Hg—ANHRKIE
253 socket
=S A UIEERNERE S RIERT
— Buf: A REHHE 22 0 X
— Buflen: 22X rh 8 i) 1S
— Flags: i H AT 720
— R IR I BAT W 2247, send i 4 PH 2

AR KGRI ‘
F rccv

* Int recv (int s, char *buf, int buflen, int flags)
— D &iEE I socketb Bl s
— S: s Il [ socketd S 54
— Buf: FCE s T A BUR 22 v X
— Buflen: sz P IX (1K
— Flags: i H#ATI 750
— AR [ O S R e 38 1 B R
— WREHWERK, recvalifl FH2E




F recvirom

¢ Int recvfrom (int s, char * buf, int buflen, int flags,
struct sockaddr * from, int * pFromLen)

— M—AsocketiZ W E TG, AN Zsocket & 15 A [ 7] 1%
%

— S: MsHri 1l ffisocket S EL G

— Buf: MBI WEER A i X
— Buflen: ##igM X B E

— Flags: HPATIIT

— From: Ki%Jjhht

— pFormLen: &3%J5 Huhk i BE

— IR [EME R S R B B A

AR KGRI ‘
F listen

» STATUS listen (int s, int backlog)
— iksockett AT (0T W
- S: ERETMIALRT
— Backlog: ] LAHEBASEAE (1) e KIE AL
— Listen L fEH FSOCK_STREAME,
SOCK_SEQPACKETZ# ffJsocket I

F bind

* STATUS bind (int s, struct sockaddr *name,

int namelen )

— =N TFYE B —socket |, A—ANKir
Hsocket 7L — 447, ZA TS AR
A Atk

—S: BETAHIARRT

— Name: EHEhEHTI4T

— Namelen: % 7K E

REBR KF R ‘
F accept

* Int accept (int s, struct sockaddr *addr, int *
addrlen)
— {EF8 7€ Msocket 552 — ANk
— S TFHIRST . 1Zsocketst: Hisocket i H A1)
i, hbindif HZRE ik b, FEe
listenifi] FH [Fsocket

— Addr: - TA7 G F R A HhkA5 R
— Addrlen: fFfraddreif Rt E




select

» Int select (int width, fd_set *pReadFds, fd_set *pWriteFds,
fd_set *pExecptFds, struct timeval *pTimeOut)

o SEAF LR RECAURAS AT DL ORI ATE S A
BRI VN B LT IR NI ISTE R T
FERE, O T AR 2R T LT S, i
1 F select

o Width: 2R, RIZER I 2 DA HR 1

+ pReadFds, pWriteFds, pExecptFds: 4378 Al 1L,

A FLRES e (MR IR A SR S R B
+ pTimeOut: B H B& T K NE
o RBORIIFTA IR TS CHEERIT R R EL BT,

JUIBZEYE)
IR K F R F e ‘
F PG LSS

o R LS
— Send ( mysock_descrip, buf, buflen, flags )

— Recv (mysock _descrip, buf, buflen, flags )

o AR AL AT AT I 2247, send SUHFH.
ZE

o WEREA BRI ETTH, recvil i PHIE

;"' B M

hostGetByName(): il it T ML 44 F A i) AL
gk

hostGetByAddr(): #R4EIPH4E A i) 4144
PR

Sethostname(): W & FHL4

Gethostname(): 34 EHL4

F TCP Client/Serverifi {5 i %
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Server starts by getting ready to receive client
connections. ..

Server
Create a TCP socket
Assign a port to socket

Client
Create a TCP socket
Establish connection

) Set socket to listen
Communicate

b=

) Repeatedly:
Close the connection a. Accept new connection
b. Communicate

c. Close the connection
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TCP Client/Serverifi {5 il 4 — 4k
/* Create socket for incoming connections */
if ((sFd = socket(AF INET, SOCK STREAM, 0)) <0)
perror("socket");
] Server
Client 1. Create a TCP socket
1. Create a TCP socket 2. Assign a port to socket
2. Establish connection 3. Set socket to listen
3. Communicate 4. Repeatedly:
4. Close the connection a. Accept new connection
b. Communicate
c. Close the connection
REHE K s
Cgy )

TCP Client/Serveriti {5 i 2 — &k

/* Mark the socket so it will listen for incoming connections */
if (listen(sFd, SERVER_ MAX CONNECTIONS) <

ERROR)
perror("listen");

Client
Create a TCP socket
Establish connection
Communicate
Close the connection

kFIE KRG HIF s

bl S

Server
Create a TCP socket
Assign a port to socket
Set socket to listen
Repeatedly:
a. Accept new connection

b. Communicate

c. Close the connection ‘

TCP Client/Serverifli {5 i ¢ — 4k

serverAddr.sin_family = AF_INET;

serverAddr.sin_port = htons(SERVER_PORT_NUM);
serverAddr.sin_addr.s_addr = htonl(INADDR_ANY);/* Any incoming interface */
if (bind(sFd, (struct sockaddr *) &serverAddr, sockAddrSize)) == ERROR)

perror("bind() ");
Client

/* Internet address family */
/* Local port */

Server

FIHE KRG HI s

1. Create a TCP socket 1. Create a TCP socket
2. Establish connection 2. Assign a port to socket
3. Communicate 3. Set socket to listen
4. Close the connection 4. Repeatedly:
a. Accept new connection
b. Communicate
nz#erg4its ¢, Close the connection
Cgy )
TCP Client/Serverifi{5 i 72 — 4
for (;;) /* Run forever */
{
if ((newFd=accept(sFd,(struct sockaddr *)&clientAddr,
&sockAddrSize)) ==ERROR)
perror("accept() "); Server
Client 1. Create a TCP socket
1. Create a TCP socket 2. Assign a port to socket
2. Establish connection 3. Setsocket to listen
3. Communicate 4. Repeatedly:
4. Close the connection a. Accept new connection

b. Communicate

c. Close the connection ‘
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TCP Client/Server 1

'flzl %I Qﬂ;

Server is now blocked waiting for connection

from a client

Client
Create a TCP socket
Establish connection

el S

Communicate
Close the connection

HX A TP 22K 2

Server
Create a TCP socket
Assign a port to socket
Set socket to listen
Repeatedly:
a. Accept new connection
b. Communicate

c. Close the connection ‘

Call O e

Sl o e

TCP Client/Server {5 1 fif — 45

Later, a client decides to talk to the server...

Client
Create a TCP socket
Establish connection

el S

Communicate
Close the connection

HX A T2 2 SIE 2

Server
Create a TCP socket
Assign a port to socket
Set socket to listen
Repeatedly:
a. Accept new connection
b. Communicate

c. Close the connection ‘

TCP Client/Server 1

’fm %33_ o

/* Create a reliable, stream socket using TCP */
if ((sFd = socket(AF_INET, SOCK_STREAM, 0)) ==
ERROR)
printf("socket() ");

Client
Create a TCP socket
Establish connection
Communicate
Close the connection

kFIE KRG HIF s

bl S

Server
Create a TCP socket
Assign a port to socket
Set socket to listen
Repeatedly:
a. Accept new connection
b. Communicate

c. Close the connection ‘

serverAddr.sin_family = AF INET;
serverAddr.sin_addr.s_addr = inet_addr(servIP); /* Server IP address */

Call O e

serverAddr.sin_port

TCP Client/Server 1 {5 i

R — sk

/* Internet address family */

=htons(SERVER _PORT NUM); /* Server port */

if (connect(sFd, (struct sockaddr *) &serverAddr, sockAddrSize)) < 0)

printf("connect()");
Client
Create a TCP socket

1

2
Establish connection 3.

4

Communicate
Close the connection

FIHE KRG HI s

Server
Create a TCP socket
Assign a port to socket
Set socket to listen
Repeatedly:
a. Accept new connection
b. Communicate

c. Close the connection ‘
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/* Send the string to the server */
if (send(sFd, (char *)&myRequest,sizeof (myRequest)) ==ERROR)
perror("send() ");

Cx
F TCP Client/Server 1815 10 4 — 48

if ((newFd=accept(sFd,(struct sockaddr
*)&clientAddr, &sockAddrSize)) ==ERROR)

perror("accept() ");

Client
Create a TCP socket
Establish connection
Communicate

el

Close the connection
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Server
Create a TCP socket
Assign a port to socket
Set socket to listen
Repeatedly:

a. Accept new connection
b. Communicate

c. Close the connection ‘
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/* Receive message from client */
if ((recvMsgSize = recv(newFd, echoBuffer,

RCVBUFSIZE)) < 0)

Client
Create a TCP socket
Establish connection
Communicate

Call O e

Close the connection
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perror("recv() failed");

b

Server
Create a TCP socket
Assign a port to socket
Set socket to listen
Repeatedly:
a. Accept new connection

b. Communicate
c. Close the connection ‘

Client
Create a TCP socket
Establish connection
Communicate

Sl o e

Close the connection
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bl S

Server
Create a TCP socket
Assign a port to socket
Set socket to listen
Repeatedly:
a. Accept new connection

b. Communicate
c. Close the connection

Cg
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close(sFd);

Client
Create a TCP socket
Establish connection
Communicate

bl S

Close the connection
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b=

close(newFd)

Server
Create a TCP socket
Assign a port to socket
Set socket to listen
Repeatedly:
a. Accept new connection
b. Communicate
c. Close the connection
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