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A Wi-Fi
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[i |ip.addr == 150.19.1.22 and tcpport == 54891

No. Time Source Destin.
287 18.597581 10.0.1.4 150.
288 18.601127 150.19.1.22 10.0
289 18.601271 10.0.1.4 150.
292 18.601791 10.0.1.4 150.

> Frame 287: 66 bytes on wire (528 bits), 66 byt
> Ethernet II, Src: AskeyCom dd:af:19 (00:26:b6:
> Internet Protocol Version 4, Src: 10.0.1.4, Ds
v

Source Port: 54891

Destination Port: 8@

[Stream index: 7]

[TCP Segment Len: @]

Sequence number: @ (relative sequence nun|

Acknowledgment number: @

Header Length: 32 bytes

© -
[

Reserved: Not set
........ Nonce: Not set
Congestion Window Reduce||
ECN-Echo: Not set
Urgent: Not set
Acknowledgment: Not set
Push: Not set

Reset: Not set

-~
)
C ® e .
® .
C ® e s .
® - - .
{1 | [ |

........... @ = Fin: Not set
[TCP Flags: --+vv-vv-- S-]

Qoo f@ 99 bf 01 d4 61 00 26 b6 dd af 19 08

® ®

Frame 287: 66 bytes on wire (528 bits), 66 bytes captured (528 bits) on
Ethernet II, Src: AskeyCom dd:af:19 (00:26:b6:dd:af:19), Dst: Apple 01:
Internet Protocol Version 4, Src: 10.0.1.4, Dst: 150.19.1.22

Source Port: 54891

Destination Port: 80

[Stream index: 7]

[TCP Segment Len: @]

Sequence number: @ (relative sequence number)
Acknowledgment number: @

,-Headem&emﬂu-i?. des
|v

TGy T T T  Reserved: Not set
B Nonce: Not set
.... B... .... = Congestion Window Reduced (CWR): Not set
S ECN-Echo: Not set
nemn malls o= Urgent: Not set
cees ...0 .... = Acknowledgment: Not set
B - B Push: Not set
Y - B Reset: Not set

= Fin: Not set

00160 00 34 34 15 40 00 80 06 24 82 ©a 00 01
0620 01 16 d6 6b 00 50 b8 ff 4f 51 60 00 00
0030 ff ff ed db 00 00 02 64 05 b4 01 03 03 @3
0040 o4 02

®

@ 7 Three reserved bits (must be zero) (tcpflagsres), 1 /3 b

|| %o b 4060 - T 62 (15%) - 2R3E: 0 (0.0%) || 7077 )V:Detault
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HHI

[i |ip.addr == 150.19.1.22 and tcpport == 54891

No. Time Source
287 18.597581 10.0.1.4 150.1 v
288 18.601127 150.19.1.22 10.0.
289 18.601271 10.0.1.4 150.1
292 18.601791 10.0.1.4 150.1

> Frame 288: 66 bytes on wire (528 bits), 66 byt
> Ethernet II, Src: Apple 01:d4:61 (f0:99:bf:01:
> Internet Protocol Version 4, Src: 150.19.1.22,

Source Port: 80

Destination Port: 54891

[Stream index: 7]

[TCP Segment Len: @]

Sequence number: @ (relative sequence num
Acknowledgment number: 1 (relative ack nu
Header Length: 32 bytes

........ = Reserved: Not set

= Nonce: Not set

= Congestion Window Reducec
.0.. .... = ECN-Echo: Not set

..0. .... = Urgent: Not set

= Acknowledgment: Set

= Push: Not set

.0.. = Reset: Not set

........... @ = Fin: Not set
[TCP Flags: -------A--S-]
0000 08 26 b6 dd af 19 f@ 99 bf 01 d4 61 08 00
0010 00 34 79 a4 00 00 3a 06 64 f3 96 13 01 16
0020 01 04 00 50 d6 6b 23 e8 e3 15 b8 ff 4f 52
0030 16 dO cf fd 00 00 62 94 ©5 b4 01 01 04 02 01 03
0o4e 83 e2

I > Frame 288: 66 bytes on wire (528 bits), 66 bytes captured (528 bits) o
| > Ethernet II, Src: Apple 01:d4:61 (f0:99:bf:01:d4:61), Dst: AskeyCom_dd:
bestns > Internet Protocol Version 4, Src:

r-Jtead.e.cJ.sner.Jz Syies.

L =BOY T T T T T T T TS Kecerved: Not set

150.19.1.22, Dst: 10.0.1.4

Source Port: 80

Destination Port: 54891

[Stream index: 7]

[TCP Segment Len: @]

Sequence number: @ (relative sequence number)
Acknowledgment number: 1 (relative ack number)

Nonce: Not set

woall caae aeas =

.... B... .... = Congestion Window Reduced (CWR): Not set
ee.. .0.. .... = ECN-Echo: Not set
ve.. 2.0, ... = Urgent: Not set
eees «..1 .... = Acknowledgment: Set
tees 2... B... = Push: Not set
cees «2.. .0.. = Reset: Not set
>
cees 2ee. ...0 = Fin: Not set
[TCP Flags: -------A--S-]

@ 7 Three reserved bits (must be zero) (tcpflagsres), 1 /3 b

|| %o b 4060 - T 62 (15%) - 2R3E: 0 (0.0%) || 7077 )V:Detault
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IAWE |/EE FRN BHEG FIF0O SFA) &
Am 2@ IMREB Re=2F 8=
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[i |ip.addr == 150.19.1.22 and tcpport == 54891

No. Time Source

— 287 18.597581 10.0.1.4 150.19
288 18.601127 150.19.1.22 10.0.1
289 18.601271 10.0.1.4 150.19
292 18.601791 10.0.1.4 150.19

> Frame 289: 54 bytes on wire (432 bits), 54 bytes
> Ethernet II, Src: AskeyCom_dd:af:19 (86:26:b6:dd|
> Internet Protocol Version 4, Src: 10.0.1.4, Dst:
v Transmission Control Protocol, Src Port: 54891,
Source Port: 54891
Destination Port: 8@
[Stream index: 7]
[TCP Segment Len: @]
Sequence number: 1 (relative sequence numb
Acknowledgment number: 1 (relative ack num]
Header Length: 20 bytes
v Flags: 0x010 (ACK)
000. .... .... = Reserved: Not set
B = Nonce: Not set
P = Congestion Window Reduced
.0.. .... = ECN-Echo: Not set
vee. 2.0 ..., = Urgent: Not set
....... 1 .... = Acknowledgment: Set
........ 0... = Push: Not set
.0.. = Reset: Not set
ceee . ..0. = Syn: Not set
........... @ = Fin: Not set
[TCP Flags: ------- A----]

Qoo fe 99 bf 01 d4
0010 ee 28 34 17 40
0020 01 16 d6 6b 00
0020 80 00 a7 9a 00

61 60 26 b6 dd af 19 08 00
00 80 06 24 8c Ga 00 01 04
50 b8 ff 4f 52 23 e8 e3 16
00

- g X

(&) E = ) - = =
(J > Frame 289: 54 bytes on wire (432 bits), 54 bytes captured (432 bits) on

> Ethernet II, Src: AskeyCom_dd:af:19 (00:26:b6:dd:af:19), Dst: Apple 01:d

Source Port: 54891
Destination Port: 80

[Stream index: 7]

[TCP Segment Len: @]
Sequence number: 1

Acknowledgment number: 1

Destinatid > Tnternet Protocol Version 4, Src: 10.0.1.4, Dst: 150.19.1.22
v Transmission Control Protocol, Src Port: 54891, Dst Port: 8@, Seq: 1, Ac

(relative sequence number)
(relative ack number)

—Lleadec length: 20 bytes

Iv Flags: 0x010 (ACK) 1

losspprossssss
U B
... B...

vuae o

...0

.0

J
Reserved: Not set

Nonce: Not set

Congestion Window Reduced (CWR): Not set

ECN-Echo:
Urgent: Not set

Not set

Acknowledgment: Set

Push: Not set
Reset: Not set

Syn:
Fin:

Not set
Not set

Flags: .......A....]

@ 7 Flaes (12 bits) (tepflags), 2 /31 b

|| J9ry gl 4060 - T 62 (15%) - 2835 0 (0.0%)

| | 70774 )l:Default
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RFC: 793

Replaces: RFC 761

IENs: 129, 124, 112, 81,
55, 44, 40, 27, 21, 5

TRANSMISSION CONTROL PROTOCOL

DARPA INTERNET PROGRAM
PROTOCOL SPECIFICATION

1. INTRODUCTION

The Transmission Control Protocol (TCP) is intended for use as a highly
reliable host-to-host protocol between hosts in packet-switched computer
communication networks, and in interconnected systems of such networks.

This document describes the functions to be performed by the
Transmission Control Protocol, the program that implements it, and its
interface to programs or users that require its services.
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RFC 859 (STD 9) - File Transfer Protocol (FTP)
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TCP

« Transmission Control Protocol
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UDP

« User Datagram Protocol
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ZRLRE®R
sa_data 14 bytes
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— sockaddr

« sockaddr &R -SFAED )7 KL X ER
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struct sockaddr {
u_short sa _family; /*x 7RLXI7=U(AF_INET)*/

H,_J

J7 >
R

char

fll]hT

sa datal14]: /¥ TRLURIEHR */

L X[EHR(FOSYOHRY NI —DIDIEFADIE NV IRIN TG DTz (C

‘J'TJ N7 RL X
« TP address — 32 bits
 Port number - 16 bits

« VOwvw KFRLULARAICKEHELUTZED
— sockaddr in #&E{R
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7 RLADIRE - sockaddr_in

« sockaddr_in - />4 —xwv VS v RD)7 KL X EEK

struct sockaddr_in {

short sin_family; /* 7RLXIJ7=U(AF_INET)*/
u_short sin_port; /* IR— REBES(16 bits) */
struct @ sin_addr; /¥ IPZRLZ(32 bits) */
char sin_zero[8]; /* &M */

1;
e in_addr - 77 RL A iE&EfK

struct in_addr {
u_long s_addr; /* PRLZ */

5;
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Vow NDEUE socket()
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i EK connect()

F—51%fE send()

F—5%{E recv()

Vow hDORER close()

nagasaka@cc.it-hiroshima.ac.jp




TCPEchoClient.c (1)

/*

* filename: TCPEchoClient.c
* date : 2018.07.01

* author : Yasushi Nagasaka
*

*/

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

#define RCVBUFSIZE 32

void DieWithError (char *errorMessage) ;
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TCPEchoClient.c (2)

int main(int argc, char **argv) {
int sock;
struct sockaddr in echoServAddr;
unsigned short echoServPort;
char *servIP;
char *echoString;
char echoBuffer[RCVBUFSIZE] ;
unsigned int echoStringlen;

int bytesRcvd, totalBytesRcvd;
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TCPEchoClient.c (3)

if ( (arge<3) || (argc>4) ) {
fprintf (stderr, “Usage: %s <Server IP> <Echo Word> [<Echo Port>]¥n”,
argv[0]);
exit(1l);

servIP = argv[1l];
echoString = argv[2];

if ( argc == 4 ) {

echoServPort = atoi(argv[3] );
} else {

echoServPort = 7;
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TCPEchoClient.c (4)

if ( (sock = socket(PF_INET, SOCK STREAM, IPPROTO TCP)) < 0 ) {
DieWithError (“'socket () failed”) ;

memset (&echoServAddr, 0, sizeof (echoServAddr)) ;
echoServAddr.sin family = AF_INET;
echoServAddr.sin addr.s _addr = inet addr(servIP);
echoServAddr.sin port = htons (echoServPort) ;

if ( connect(sock, (struct sockaddr *) &echoServAddr,

sizeof (echoServAddr)) < 0 ) {
DieWithError (“connect () failed”) ;

echoStringlen = strlen (echoString) ;
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TCPEchoClient.c (5)

if ( send(sock, echoString, echoStringlen, 0) != echoStringlLen ) {
DieWithError ("send() sent a different number of bytes than expected")

totalBytesRcvd = 0O;
printf (“Received: ”);

while ( totalBytesRcvd < echoStringLen ) ({
if ( (bytesRcvd = recv(sock, echoBuffer, RCVBUFSIZE-1, 0 )) <= 0 ) {
DieWithError (“recv() failed or connection closed prematurely”) ;

totalBytesRcvd += bytesRcvd;
echoBuffer[bytesRcvd] = ‘¥0’;

printf (“%s”, echoBuffer);
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printf (“¥n”) ;

close (sock) ;
exit (0) ;




/*

* filename: DieWithError.c

* date : 2018.07.01

* author : Yasushi Nagasaka
*

*/

#include <stdio.h>
#include <stdlib.h>

void DieWithError (char *errorMessage) {

perror (errorMessage) ;
exit (1) ;
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b—)\coit (2)

« socket( )
- VTwv hOEUS : TCPY 4w NOAYERK
« bind()
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TCPEchoServer (1)

/*

* filename: TCPEchoServer.c
* date : 2018.07.01

* author : Yasushi Nagasaka
*

*/

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

#define MAXPENDING 5

void DieWithError (char *errorMessage) ;
void HandleTCPClient (int clntSocket) ;
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TCPEchoServer (2)

int main(int argc, char **argv) ({

int servSock;

int clntSock;

struct sockaddr in echoServAddr;
struct sockaddr in echoClntAddr;
unsigned shorte choServPort;
unsigned int clntLen;

if (argc '= 2) {
fprintf (stderr, "Usage: %s <Server Port>¥n", argv[O0]);
exit (1) ;

echoServPort = atoi(argv[l1l]);

if ((servSock=socket (PF INET, SOCK STREAM, IPPROTO TCP)) < 0) ({
DieWithError (“'socket () failed”) ;
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TCPEchoServer (3)

memset (&echoServAddr, 0, sizeof(echoServAddr))
echoServAddr.sin family = AF_INET;
echoServAddr.sin _addr.s _addr = htonl (INADDR ANY) ;
echoServAddr.sin port = htons (echoServPort) ;

if( bind(servSock, (struct sockaddr *) &echoServAddr,

sizeof (echoServAddr) ) <0) {
DieWithError (“bind() failed”) ;
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: : E%ﬁ$m§g
if ( listen(servSock, MAXPENDING) < 0 ) {fbd@tﬁﬂ; —
DieWithError (“listen () failed”) ; ~E§§;-__>

} Socketfﬁﬁg

N

close
close close




for ( ;; ) {
clntlLen = sizeof (echoClntAddr) ;

if ((clntSock = accept(servSock, (struct sockaddr *)&echoClntAddr,
&clntLen) ) < 0) {
DieWithError (“accept() failed”);

printf (“Handling client %s¥n”, inet ntoa(echoClntAddr.sin_addr));

HandleTCPClient (clntSock) ;




HandleTCPClient (1)

/*

* filename: HandleTCPClient.c

date : 2017.05.11

author : Yasushi Nagasaka #bl115501

*

*

*

*/
#include <stdio.h>
#include <sys/socket.h>

#include <unistd.h>

#define RCVBUFSIZE 32

void DieWithError ( char *errorMessage);
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HandleTCPClient (2)

void HandleTCPClient (int clntSocket)

{
char echoBuffer[RCVBUFSIZE];
int recvMsgSize;

DieWithError (“recv() failed”) ;

}

if ((recvMsgSize = recv(clntSocket, echoBuffer, RCVBUFSIZE, 0)) < 0 ) {

while (recvMsgSize > 0) ({

DieWithError (“'send() failed”);
}

if ( send(clntSocket, echoBuffer, recvMsgSize, 0 ) '= recvMsgSize) {

if ((recvMsgSize = recv(clntSocket, echoBuffer, RCVBUFSIZE, 0)) < 0){
DieWithError (“recv () failed”) ;
}
}
close (clntSocket) ;
}
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INA DA — BN
« I\ NA—SEZRT B

long int htonl(long int hostLong);

long int ntohl(long int netLong);
short int htons(short int hostShort);

short int ntohs(short int netShort);

—-RANA A= ERY ND—=D)8A b A5
HE—DBE
. CNBOBKTE. F—YDIEELZOEFT. Bl
0 2RI
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int a;
u_short aa;
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> msgBuf; [ a I aa ) I b I bb }
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Vv NADS3Y
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—Nw ROEEB LW/ S A—SFEGTEIINAHE

Server Client

EI‘CPEchoServeq]q { TCPEchoClient

- VIV MAT S 3 B
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« VIw NAT S 3> DEZ1S D28 - getsockopt( )
« VTV NAT S 3> DEZRTE T DEEL - setsockopt( )
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Vowy M AT S 3 R
« getsockopt( ) : Vv bhATZ 3> DiE=5DEEEK

int getsockopt(int socket, int level, int optName,
void *optVal, u_int *optLen)

« setsockopt( ) : VoY hATZa>niEZ=ETET DEEK

int setsockopt(int socket, int level, int optName,
const void *optVal, u_int optLen)

« VY NATZ 3> DIETE
— BEDOEB|IHB KUE=51ETIEE
1. LANJL (intlevel ) - BAERDE 52X
2. 7858 (intoptName ) - BEEDE=5I#K

Ll
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oy AT S3a>bieE : LN

O bARJL (int level )

_ SOL_SOCKET
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oy bATSa>oiaE (EHH)

O #&E%8 (int optName )

« SOL_SOCKET « IPPROTO_TCP
— SO_BROADCAST — TCP_MAX
— SO_KEEPALIVE — TCP_NODELAY
— SO_LINGER

- IPPROTO_IP
~IP_TTL
— IP_MULTICAST_TTL
— IP_MULTICAST_LOOP
— IP_ADD_MEMBERSHIP
— IP_DROP_MEMBERSHIP

— SO_RCVBUF

— SO_RCVLOWAT

— SO_REUSEADDR
— SO_SNDLOWAT

— SO_SNDBUF
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oy NATS3>0H)

sockOptSize = sizeof(rcvBufferSize);

if ( getsockopt(sock, SOL_SOCKET, SO_RCVBUF,
&rcvBufferSize, &sockOptSize) < 0) {
DieWithError("getsockopt() failed");

}

printf("Initial Recive Buffer Size: %d¥n", rcvBufferSize);

rcvBufferSize *= 2;
if ( setsockopt(sock, SOL_SOCKET, SO_RCVBUF,
&rcvBufferSize, sockOptSize) < 0) {
DieWithError("setsockopt() failed");

}
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socketBd%x

» socket BE — Vo wv bO&ERL (HIS)
int socket(int family, int type, int protocol):
— 5|&X

- family : ZJOMIJLT7=Y (PF_INET)

- type VYT wYKYALT (SOCK_STREAM or
SOCK_DGRAI\(/IO§
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L5—H85: -1 §°|:| NJLoDfERA
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 closef8%y — Vo v bOE (FHR)

int close(int socket); |

— 5|£%
- socket : Vv b4 RXOUTH
— socket FEDREDIE
- =B
o BRI 0
s TS—HWF -1




connectpRaEx

« connectFEZN — IEEERKDIX(E

int connect( int socket,
sturct sockaddr *foreignAddress
u_int addresslLength);

"
N

« socket : VYTV b -FTRTUTH ( socket BEEDRDME )
- foreignAddress : #E#E5EDI7 KL X

— sockaddr ANDRAL >4 =  sockaddr_in ADRA L

 addressLength : ##E#t5c )7 RLADERS
— sizeof(struct sockaddr_in) TR&HS5IEE

5

- RD1E

2020.07.30

e BINEF : O
e TS5—HF: -1
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sendEZY

« send A — T—HDIX(E

int send(int socket, const void *msgBuffer,
u_int msglLength, int flags):

— 5|£%
- socket : VTV b4 XOUTHS (socketBdEd=E D1BE)
- msgBuffer : XET—F\DNRA >4
- msglLength : XEFT—FDKEE (VN1 YD)
- flags : BREDZEE (0CTTIAIL )
- RD1E
« BRI . ERRIGRELRET—HIDESE (V1 YD)
e TS—HK5: -1
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recviEaE

e recv EE — T —HDF1E

int recv(int socket, void *rcvBuffer,
u_int bufferLength, int flags)}

~u

— 5|#X
- socket : VTV b4 XOUTHS (socketBdEd=E D1BE)
* rcvBuffer | ZIET—SDI&NIGAT (J\w T77) ANDIRA >4
- bufferLength : —E(CREAJGEIRARAT —FER (/{1 hY)
- flags : BREDZEE (0CTTIAIL )

- RDE
- BRI @ ERRICREULET—FDESE (VA1 R~
e TS—HK5: -1
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bindBd%X

e bindBAEX — Vv hETF RLAZFEMT T D
int bind(int sockfd,

struct sockaddr *addr, socklen _tlen):

— 5|#X

« sockfd . VY b T ROUTH ( socketdDRD1E )

 addr . -7 RL X

* len . VRLADODESE
- RD1E

o ERIDBE 0

« T5—HF -1
— Include

« #include <sys/types.h>
« #include <sys/socket.h>
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» listenBE — FEHAFHDTZHD %R

int listen(int sockfd, int backlog):

— 5|£%
e sockfd : YIwvbh -FTa4RXOUTH ( socketRDE )
- backlog : Yow NNIXHITBIEHFEITIDKREE
- RD1B
« BXIOEF : O
e TS—HBF: -1
— Include
« #include <sys/socket.h>



acceptRa#X

» acceptBE — EHAAFBINRICAD., EHHRZRF(TD

int accept(int sockfd,

struct sockaddr *addr, socklen t *len);

— 5|&X
. sockfd . VTvY b T ROUTH ( socketDRD1E )
. addr . B\ NEoOSA7> b7 RLXR
* len . VRLADE=E
- R=Rh1E
« RRIHBF . OS54 hEDERZEICEDIVYTY K
FAROVTHS
« TS |
— Include

2020.07.30

« #include <sys/types.h>
« #include <sys/socket.h>
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sendto Ba#X

- sendtofd#y — >—HDIXE

int sendto(int socket, const void *msg,
u_int msglLength, int flags,
struct sockaddr *destAddr, u_int addrLen):

— 5|
« socket Y NS ADUTA (socketBEEIDR DE)
- msgBuffer : XEFT—F\DNA 5
- msglength : XEFT—FDRKEE (/{1 D)

. flags  SREDEE (0CTIAILH)
. c/:lge)stAddr : EELXDT RL X (sockaddr in #&&EAERDRA >
- addrLen : destAddr @7 RLAE
—FDE

« pIOEF  XEUET—AFDES (VN1 Y
« TS5—HBF : -1
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recvfrom B3%%

e recvfromBa# — > —5 D=1

int recvfrom(int socket, void *msg,
_int msglLength, int flags,
struct sockaddr *srcAddr, u_int *addrLen):

— 5|#X
« socket Ty NS XOUTA (socketBEEDRERDE)
« Msg  RMET—HYDOINGET (J\w TJ7) NDRA A
- msglength : —E(CRETEREARAT —FE (/{1 MY
. flags  BRTEDEE (0CTIAILE)
« srcAddr r HETTDF R (sockaddr_in #&&EADMRA > 4)
« addrLen . srcAddr D7 RLUAEMBINESN TWBIZEERD T RL- X
—FDE
- BINEE . REURET—IDEST (N1 MY
e T5—HKF: -1
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« memset B8 — )\ NEAIDFT—SFZEZTIAD

void *memset(void *dst, int ¢, size_t nbytes):

— 5|#X
- dst : EFIAHE (OE—%) DFEEFIRLR
e : EZTADEME
« nbytes : EFIAL (AE—93B) K== (X1 )
- RD1B

o dst ANDRA >~




inet addr BE9%X

e inet addr %Y — IPVAT7 RL A %Z=E>XZyw KNJ—72)K

-

NA—S—D)\AFIFT—HFCEETD

in_addr_t inet_addr(const char *cp);

- 5|EX

e cp : EUARTEXYSEIPVA) RLAXZFEFDFEET” RL- X

- RD1E

2020.07.30

« 7RLXIEH (in_addr_t (uint32_t)&Y)
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htons B3%%

e htons B3 — % hDJ—20 - )\A b+ A—5F LI

u short htons(u short value);

« Endian

2020.07.30

Gl
« value : 16 bit (unsigned short int) /R~ « J\A ~ « A—5F —{E

RD1E

- FRINEF : 16 bit (unsigned short int) %Y cJ—2 « J\A ~ « A—4—1&

[Netvvork Byte Order : Big—EdianJ

Big-endian (MSB(Most Significat Byte) value first)
« Ex. Ox12 0x34 (4660 decimal) — Motorola, and others

Little-endian (LSB(Least Significant Byte) value first)
« Ex. Ox34 0x12 (4660 decimal) - Intel
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IL—LD9—D&F2TL—b

- JL—LD—D
— DRI A AN EIRER K DS (CYER =N Tz [H5ERkaR
MO T
« AT O MMEEBIOS R EUTIRM
« PReH
—- SXETOBHEDIKT
— L —ALD—D0 T E I NNEIRNEE
— DL —ALAD—IONDOEFEHNNE

\Z
\J

- F2JL—b
— BRI IRERB R E LU OBV DI DT 77
« BECIKUTHRIYA AU THFIA
« I—YHWMERARKFICT> T L — M2 {BIET]EE
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DAQ-Middleware Dl

User Interface

( \ Sveration Pasel for BAD comrator o
A HTTP C d/ -
XML ommand / :
Syste Server | <—5tatus >8
Configuration | '
DAQ Operator Control Panel
. P N J on a Web browser
( PC \ 4 o PC3 \
B \ ]/ \\\ } ;’
5 . > — Logge
e ] N /, -
) :\ \\ L’
O - : N o .1 Online histograms
cend-out Gatherer  Dispatcher \E on Web browsers
-ou “s (mammt] { P
modules TSteen | mmaman
| B
Monitor °
\_ 4\ y
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DAQ-Middleware (1)

th
7~

- BN EZE. ZREN D DNAHDTRY b D —
ONR—RXF—HE&E (DAQ) VI DT 7T
L—ALD—=DZRAFEI DL

- (CHFE. E. EHTES L

o JE FH DAL

— H/PARARSE R
-TAMy Kk (BlEss. IO MOZIOXF)
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DAQ-Middleware (2)

- RT(Robot Technology)-Middlewarex > — A UNER (CHAGR
« RT-Middleware
- Rv hIJ—=20/RY bR LDEEDIZHDY T ~ olMIG
DIVHBITSY NI A—LA o
—  FEIRRHRNEES X5 INBHZTERPY - X TA>FT I 1T X Robotic Technology Component Specification
HRI)IL—TH %R varsion 10
- BHOOIIR—R2 MEELUTOEDDHREZEERIRT

Standard document it URL: http://www.omg.org/spec/RTC/1.0/PDF

o s -
-7 ~ ~ Gl Associated files*: http://www.0mg.0rg/spec/RTC/20070901 (XMI)
—_ - i d) \J 7 '\ r J I J | // | \— :“L\ / '\ d){ | *% (j: B Eﬁ;ﬁ*% http-//www.omg org/spec/RTC/20070801 (IDL)
< NIPIR http://www.0mg.org/spec/RTC/20070802 (C++ Header)

Date: April 2008

— 20065FENSER EHEMAFTREITOTLND

Conliguration
interface RTC Interfaces RTCEx Interfaces

? ? ? DAQ-Middleware

Consumer RTComponent Service @ 000 _______d8L .. e

’— —. ! \ ! \ ( \

Proxy | DataTransfer ! \ Run Control Y C Sfysten’;_ .

Activity 1 Function ] Function ] onhiguration 1

o Consumer Service i 1 o | |\ fapction '

u | P A il R I ———— — -
e rory — DAQ- DAQ- T [ 7 )
| Component |:nt |:nt Operato:F Interface :
InPort 0 St e OutPort0 N e
Qo N1~ =P RT-Middleware

et, subscribe
InPortn < put OutPartn reply

put —»’ Buffer <. —)Buﬁer Pus
InPort QOutPort
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DAQ Operator

A>J4 0L —> 3> J7A)LD5EMHMAFH
o B2 IR—R> bOYIEAERTE Dl

AN > REEC KD 2 AT LD
— State (JARE) DOEIE

—— PC(UI)
X
System > DAQ .—PI Loaded 20
configuration Operator y
c d/ ; 4 ;
/\,‘g\ eatee Configure() 1 W Unconfigure()
s I L
/’ ll ‘\ \\ 3
—— pc(DAQ#H1), 7 - Configured
e / A

:I -’ // i 1 i
\ Py / [\‘ Start() 1 ﬂ Stop()
>E o ~ / “Logger% ]Q Resume()

X Running ’L Paused
]/ Gatherer Dispatche 9\[ [ ) Pause()

|

Modules Monitor
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LogiclCf

EXHDTIN—
— Service Port : HlfHNEIROIXZE
— InPort, OutPort : A I/R—
FRODEEZ 3

Pc(ul)

e

! Comm nd/
’l

— PC(DAQ#H1),?

>g_4§<‘ﬂ

InPort

I~ (#82%FIRE
=9 DI LN OIHEE

H—E XPort

DAQAVR—RUk

ﬁfﬁ—@; . Eiﬁfé%’—@

OutPort




DaqgOperator DaqgOperator
Data

Command/Status

Q““ ..’0
- e
0“ ‘0
* *
Gatherer Dispatcher Gatherer Logger
Monitor EZA-—RUTT—H%&FT 1 XJIC
t—-J93%
DaqgOperator DagOperator
"0 0’.
“0 0“
“0 0’.
‘0 0’
Gatherer Filter Dispatcher -
Gatherer Monitor

F—E—IRUTAL S
EZ5-33

Monitor




PC v ND—DOFEEE

DaqgOperator

PC1
DaqOperator

Device Gatherer Logge

Device Gatherer Logger




DAQ-Middleware BaF{&l

- 2010448 |
DAQ-Middleware Core 2 IL—T %5k

« X )\—
- F4%. &BH (KEK)
- R (LEI%EKFE)
— KA (RBRARZF)
— 1R, Tk (EERITESHZTPT)
— #1HE ( (¥k) Bee Beans Technologies)

— {5 (KEK, 20116F4HZET)
— R(KEK, 2012438 T)
- H E(KEK, 201538 & T)
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« http://dagmw.kek.jp/
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I DAQ-Middleware %y 7 — DRl |
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Y RNO—0J093=>0 &E3

« UNIX®Y D=2 005=>% (Vol.1)
Y RNID—DAPI - VIwv MEXTI UNIXFshT—2

JOY52v5
- BE:WUFr— R 74X, iz vo
&l Bm— (BHER)
- HBhRtt: EFV I3 —-23%,
KR (1999/07)
— ISBN-10: 4894712059

- UNIXxw ND—=0J0O95=>% (Vol.2)
IPC:D Ot AhHE{E

- FEWUFv—R 251 —IVX, UNDCEE oS
B B— (W) K-
— Hjﬁ}i*i t7y /1717_\/3 gy UN'XNETWORK

ZHR (2000/08)
— ISBN-10: 4894712571 -
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Y ND—=02o0O05=>20 8883
- TCP/IPYS Y NTOYS =>4 CEER

— &3 : Michael J. Donahoo, VNSO
Kenneth L. Calvert, ==
NS FE (BR) 27~
— WA A— A%t (2003/5/1) é, (
—ISBN-10: 4274065197/ s

- FEREERY D —2J ELAN

- =38 . RINEE
— ARt HI7HhR (2001/06)
— ISBN-10: 4320029666
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