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26 Telnet Rlogin

26.1
Remote Login Internet
TCP/IP
1) Telnet TCP/IP
Telnet
2) Rlogin Unix Unix
Telnet Rlogin Rlogin Rlogin
Telnet Internet 1969 ARPANET “
telecommunication network protocol ”
- 26-1 Telnet
Rlogin
Telnet Telnet
shell
I | [ t
| I i |
: TCP/IP | i | Tce/p :
i | : |
i I I A i
g | —_———— U g 4
TCP
26-1 - Telnet
1) Telnet TCP/IP
TCP
2) Telnet “ " pseudo-terminal device

Unix (shell) Telnet
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TCP/IP 1
3) TCP
Telnet Rlogin
4) 26-1
TCP/IP Telnet
5)
Telnet Rlogin
Telnet Rlogin
26-2 Telnet Rlogin
11000 —
10000 —| Telnet
9000 Telnet
8000 —
7000 —
6000 —
5000 —
4000 —
3000 —
2000 — Rlogin
1000 —| Rlogin
0 I T |
Net/1 Net/2 4.4BSD
26-2 Telnet/ Rlogin/ /
Telnet Telnet Telnet
Rlogin
[Paxson 1993]
1:20
26.2 Rlogin
Rlogin 4.2BSD Unix
Rlogin Telnet
Rlogin Unix
RFC 1282 [Kantor 1991] Rlogin RIP RFC
Rlogin [Stevens 1990] 15
Rlogin [Comer
Stevens 1993] 25 26 Telnet
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26.2.1
Rlogin TCP TCP
1) 4 a 0 (b
0 c
d /
2 0
3)
password:
(home directory)
[Curry 1992]
Rlogin
4.4BSD Kerberos Kerberos
[Curry 1992] Kerberos
4)
19.2 Nagle 19.4
TCP
26.2.2
Rlogin
STOP START ASCII Control S Control Q

Control_S

Vi

60

.rhosts

Kerberos



Chinaspupecom

TCP/IP 1
26-3
—
©__. Rlogin Rlogin
L Control_S- |
26-3 STOP/START
Control_S
Control_S Control_Q emacs
Control_S Control_C
26.2.3
DELETE
Control_C 26-3 TCP
Control_S TCP urgent mode
26.2.4
Unix
Rlogin
26.2.5
TCP Rlogin 4
TCP
TCP
20.8
26-4 4
TCP “ (flush output)”
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0x02
(pending
output)

0x10

0x20

0x80

26-4 Rlogin
20-14 0
3
26.2.6
0x80
26-4
TCP
Oxff
ASCII ‘g 4 16 bit
25 80 X
Y 16bit O Rlogin
in-band signaling
Oxff
Oxff Rlogin
Oxff ASCIl * ¢
8
26-4 Rlogin API “
out-of-band data ” (out-of-band signaling)
20.8 TCP

Oxff
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1:20
26.2.7
Rlogin
Rlogin
(tilde)* ~” 4
1)
2) Control_D
3) Control_Z
4) Control Y
Unix
26.3 Rlogin
Rlogin
19-2 Rlogin
26.3.1 -
26-5 bsdi svr4  Rlogin (
TCP
1~9 0 1 3
3 3 rstevens rstevens
ibmpc3/9600
0 5
7 TCP
(SVR4)
1 12 2 Oxff 2 ‘s 4 16bit
4 10, 12, 14 16
(greeting) 18 7 “ svrg
19-2

Rlogin ~
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Rlogin

1990]

26.3.2

DELETE

26-5

0.0

0.137929 (0.1379)

0.139411 (0.0015)

0.328655 (0.1892)

0.339579 (0.0109)
0.489537 (0.1500)

0.499287 (0.0098)

0.502656 (0.0034)

0.538629 (0.0360)

0795155 (0.2565)
0.889631 (0.0945)

0.894041 (0.0044)
1.089584 (0.1955)

1.093862 (0.0043)
1.289561 (0.1957)

1.304196 (0.0146)
1.489565 (0.1854)

3.077380 (1.5878)
3.089593 (0.0122)

1023 IANA 1.9
1024 Unix
[Stevens
bsdi.1023 svrd.login
1 PSH 1:2(1) ack 1
1 0
ack 2 2
8 PSH 2:32(30) ack 1
(rstevens\Orstevens\01bmpc3/9600V0)
ack 32 4
PSH 1:2(1) ack 32 5
1 0
6 ack 2
— Cwae
PSH 2:3(1) ack 32, urg 3 7
0x80:
8 PSH 32:44(12) ack 3
ack 44 9
{ /
PSH 3:251(248) ack 4 10
] . 1 S
PSH 251:296(45) ack 44 12
B ek
PSH 296:298(2) ack 44 1
15 ack 298
I
PSH 298:333(35) ack 44 »
17 ack 333
— eaw
{ {
PSH 333:340(7) ack 44 18
shell
e — - N
26-5 Rlogin
TCP
TCP
sun bsdi
Control_S
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sun %r | ogin bsdi

bsdi %cat /usr/share/ mi sc/termcap

Control _S
n?
bsdi %
1) Control_S
2) Rlogin
3) TCP
4) TCP TCP 0
5) 0
6) Rlogin Rlogin
cat
7) cat cat
8) cat TCP
TCP
9) cat Rlogin
Rlogin Rlogin
“ ” 0X02
26-6
Rlogin P - TCP Rlogin
\ 4096 ,/ \ 4096
[ | | | [ | [ [o2
seq: 22631 26726 seq#: 26727 30145 *
- - _ -
Rlogin
Rlogin
26-6 Rlogin
4096 26-7
1~-3 1024 TCP
4
ACK 1024 5
6
5 ACK
349 0 0

20.3
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6 ACK

TCP
0x02

30146

26727 30145

10
26727

TCP

TCP

00

0.016015 (0.0160)
0.032272 (0.0163)
0.198020 (0.1657)

0.202015 (0.0040)
0.397930 (0.1959)

5.103974 (4.7060)
5.197768 (0.0938)

7.066859 (1.8691)

7.080527 (0.0137)
7.081445 (0.0009)

7.082759 (0.0013)
7.085015 (0.0023)

7.089772 (0.0048)
7.093828 (0.0041)
7.095692 (0.0019)

7.100377 (0.0047)
7.102663 (0.0023)
7.108754 (0.0061)
7.197779 (0.0890)

7.199307 (0.0015)
7.397798 (0.1985)

26-7 Rlogin

cat
“ ” 1 O
’ 22.2
sun.1023 bsdilogin
22631:23655(1024) ack 7, win 4096 1
23655:24679(1024) ack 7, win 4096 2
24679:25703(1024) ack 7, win 4096
4 ack 25703, win 1024
PSH 25703:26378(675) ack 7, win 4096 5
6 ack 26378, win 349
{ {
26378:26727(349) ack 7, win 4096 7
8 ack 26727, win 0
interrupt key — 9 PSH_7:8(1) ack 26727, win 0
26727:26728(1) ack 8, win 4096 urg 30147 10
n ack 26727, win 0
——
ack 8, win 4096 urg 30147 1
13 ack 26727, win 4096
26727:27751(1024) ack 8, win 4096 urg 30147 14
27751:28775(1024) ack 8, win 4096 urg 30147 15
o kW5 windose |
28775:29799(1024) ack 8, win 4096 urg 30147 17
PSH 29799:30147(348) ack 8, win 4096 urg 30147 18
PSH 30147:30149(2) ack 8, win 4096 19
20 ack 30149, win 4096
e
PSH 30149:30157(8) ack 8, win 4096 2
22 ack 30157, win 4096
e ——

349

3419
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Rlogin TCP
13
14, 15,17 18 18
30146
14 15 17 18 19
13 /\?” 21
3419 4096
4096
26.4 Telnet
Telnet RFC 854
[Postel  Reynolds 19834]
NVT Network Virtual Terminal  NVT
NVT
NVT
NVT
NVT
26.4.1 NVT ASCII
NVT ASCII 7 ASCII NVT ASCII 7
8 0
CR LF \r\n
CR CR NUL 0
\r\0
FTP, SMTP, Finger Whois NVT ASCII
26.4.2 Telnet
Telnet Oxff 255 IAC
interpret as command “ "
255 255 NVT
ASCI| 7bit 255 Telnet
Telnet RFC856[Postel Reynolds 1983b]

8bit 26-8 Telnet
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( )
EOF 236
suUsP 237
ABORT 238
EOR 239
SE 240
NOP 241
DM 242
BRK 243
IP 244
AO 245
AYT 246
EC 247
EL 248
GA 249
SB 250
WILL 251 26-9
WONT 252
DO 253
DONT 254
IAC 255 255
26-8 IAC 255 Telnet
26.4.3
Telnet NVT Telnet
1. WILL R
4 . DO
2. WILL -
1) WILL - DONT
3. DO -
(enable) _ WILL
2) DO 4. DO -
WONT
3) WONT 5. WONT o
- DONT
6. DONT
4) DON'T - WONT
Telnet 26-9 Telnet 6
1 2 3 4
4 6 26-9
3 IAC WILL, DO, WONT DONT
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ID
40 Assigned ( ) RFC
Number RFC ! 857
3 858
RFC 26- 5 859
10 6 860
Telnet Telnet 24 1091
31 1073
32 1079
33 1372
34 1184
36 1408
Telnet
26-10 Telnet
26.4.4
ASCII
RFC1091[VanBokkelen 1989]
3
<IAC, WILL, 24>
24 ID
<IAC, DO, 24>
<IAC, SB, 24, 1, IAC, SE>
SB
13 24” SB
“©1 “ ” IAC
SB ibmpc
IAC, SB,24,0'1",'B’,'M’, ‘P, *C", IAC, SE
4 “o “ " Assigned Numbers RFC
Unix
termcap terminfo Telnet
26.4.5
Telnet 4
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Telnet NVT
GO AHEAD GA

NVT NVT
RFC 857 [Postel  Reynolds 1983c] ECHO RFC 858 [Postel
Reynolds 1983d] SUPPRESS GO AHEAD
2.
Rlogin
Telnet
SUPPRESS GO AHEAD
DO SUPPRESS GO AHEAD
WILL SUPPRESS GO AHEAD
WILL ECHO
3.
kludge line mode RFC 858 RFC
ECHO SUPPRESS GO AHEAD
Telnet
4,
RFC 1184[Borman 1990]
Telnet
26-11 Telnet “ char”
“ kludge” “ linemode” RFC 1184
SunOS 4.1.3 | Solaris 2.2 SVR4 AIX3.22 | BSD/386 44BSD
SunOS 4.1.3 char char char char kludge kludge
Solaris 2.2 char char char char kludge kludge
SVR4 char char char char kludge kiudge
AIX322 char char char char kludge kludge
BSD/386 char char char char linemode | linemode
4.4BSD char char char char linemode | linemode
26-11 Telnet

BSD/386 4.4BSD
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1
26.4.6
Telnet Data Mark 26-8 DM TCP
DM
Telnet
Telnet DM TCP
TCP TCP Telnet
Telnet
26.4.7
Rlogin Telnet
Control_] control
R I “ tel net>"
Unix “ help”
26.5 Telnet
Telnet
26.5.1
Rlogin
BSD/386 SVR4
t cpdunp 26-12
SENT RCVD
1) SUPPRESS GO AHEAD GO AHEAD
DO
GA 10
2) RFC 1091[VanBokkelen 1989] Unix

WILL
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bsdi % telnet

telnet> toggle options

Will show option processing.

telnet> open svrd
Trying 140.252.13.34...

Connected to svr4.

Escape character is ""]’.

SENT
SENT
SENT
SENT
SENT
SENT
SENT
SENT
RCVD
RCVD
RCVD
RCVD
RCVD
RCVD
RCVD
RCVD
RCVD
SENT
RCVD
SENT
RCVD
SENT

DO SUPPRESS GO AHEAD
TERMINAL TYPE
NAWS
TSPEED
LFLOW

WILL
WILL
WILL
WILL
WILL
WILL

WILL
DONT
DONT
DONT
DONT
DONT
WONT

IAC SB TERMINAL-TYPE SEND

LINEMODE

ENVIRON
DO STATUS

DO TERMINAL TYPE
SUPPRESS GO AHEAD
NAWS
TSPEED
LFLOW

LINEMODE

ENVIRON
STATUS

—
~

©CoONSUR BN

IAC SB TERMINAL-TYPE IS "IBMPC3" 18.
WILL ECHO

DO ECHO
DO ECHO

WONT ECHO

UNIX(r) System V Release 4.0 (svr4)

RCVD DONT ECHO
login: rstevens
Password:

3) NAWS

26-4 Rlogin 0x80

4) TSPEED
[Hedrick 1988b]

5) LFLOW

0x10 0x20

6) LINEMODE

7) ENVIRON

26.4

11

13

Rlogin

14

26-12 Telnet

23.

RFC 1073 [Waitzman]

12

RFC 1079

RFC1371 [Hedrick  Borman 1992]

Control_S Control_Q

26-4 Rlogin

Telnet

RFC 1408 [Borman
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19933] 15
Unix
BSD/386 Telnet
DISPLAY PRINTER Telnet

8) STATUS RFC 859 [Postel  Reynolds 1983¢]
Telnet DO
16

9) Unix

17
10) GO AHEAD
11)

12)

13)

14)

15)

16)

17)

18) “ IBMPC3" 6
19)

20)
21)
Unix Telnet 4.2BSD BSD
WILL ECHO
4.2BSD TCP TCP
22) WONT ECHO 4.2BSD
23) WONT ECHO DONT ECHO
26-13
1 26-12 1-8 24 3
Telnet TCP
3 26-12 9 DO TERMINAL TYPE 5 8
26-12 10~-17 27
10~16 3 17 6 6 12
18
8 53 Telnet 47
Telnet 6 WILL ECHO DOECHO 19 21 47
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\rAn\r\nUNI X(r) System V Release 4.0 (svr4) \r\n\r\O0\r\n\r\O

4 “ \r\n”  Telnet
“\no”
Telnet IAC
bsdi. 1049 svrd.telnet
0.0 1 PSH 1:25(24) ack 1, win 4096 [tos 0x10]
ack 25, win 4096 2
0.017790 (0.0178) -
PSH 1:4(3) ack 25, win 4096 3
0.327576 (0.3098) -
0.446925 (0.1193) 4 ack 4, win 4096 [tos 0x10]
PSH 4:31(27) ack 25, win 4096 5
0.451361 (0.0044) -—
0.597461 (0.1461) 6 PSH_25:37(12) ack 31, win 4096 [tos 0x10]
ack 37, win 4096 7
0.637692 (0.0402) e _
PSH 31:84(53) ack 37, win 4096 8
0.763506 (0.1258)
0.799814 (0.0363) 9 PSH_37:43(6) ack 84, win 4096 [tos 0x10]
PSH 84:87(3) ack 43, win 4096 10
0.807708 (0.0079) -
0.846969 (0.0393) 1 ack 87, win 4093 [tos 0x10]
PSH 87:94(7) ack 43, win 4096 12
0.851704 (0.0047) -
1.046951 (0.1952) 13 ack 94, win 4096 [tos 0x10]
——
/ /
2.560179 (1.5132) 14 PSH _43:44(1) ack 94, win 4096 [tos 0x10]
PSH 94:95(1) ack 44, win 4096 15
2571687 (0.0115) -
2.647017 (0.0753) 16 ack 95, win 4096 [tos 0x10]
26-13 Telnet
9 20 22 23 10
12 “ login:” 14
15 19.2
Rlogin
26-12
Telnet daytime (echo)

TCP
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18-1
Unix Telnet 23
Telnet NVT Telnet
(discard)
FTP SMTP
26.5.2
Telnet bsdi
vangogh. vs. ber kel ey. edu 4.4BSD BSD/386 4.4BSD
1) BSD/386
4.4BSD
2) 4.4BSD BSD/386
3) WILL LINEMODE
DO LINEMODE 16
Telnet
Control_C Control_C
Control_C Telnet |IP <IAC, IP>
4) Rlogin Telnet
@ WILL ECHO
(b) DO ECHO
(©) Passwor d:
(d) RETURN
(e RETURN CR LF
) WONT ECHO

() DONT ECHO
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26-14
Vangogh %date
bsdi.1067 vangogh.telnet
0.0 1 PSH 2:8(6) ack 11
(date\r\n) ——

_/,ﬂs,,/ 2
0.299777 (0:2998)
3

PSH 11:41(30) ack 8
0.330011 (0.0302) - Tfae Jul 13 09:10:15 BDT 1993\r\n)
0.384374 (0.0544) 4 W’
PSH 41:51(10) ack 8 5
0.599973 (0.2156) - {vangogh % )
0.784322 (0.1843) 6 W.
26-14 Telnet
Rlogin 19-2 Telnet
2 ACK IP TCP 86
Rlogin 15 5 5 5 ACK 611
Vi
1) Telnet
WILL ECHO
2) DO ECHO
3)
Nagle
4) Telnet
WONT ECHO
5) DONT ECHO

26-15 Rlogin Telnet
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Rlogin .
Telnet .
Telnet .
Telnet .
Telnet . vi
26-15 Rlogin Telnet
26.5.3
26-11
(Kludge line mode)
Telnet
BSD/386
1) DO TIMING
MARK RFC 860 [Postel  Reynolds 1983f] Telnet
2) WILL TIMING MARK
3) WONT SUPPRESS GO AHEAD WONT ECHO
SUPPRESS GO AHEAD
ECHO
4) DONT SUPPRESS GO AHEAD DONT ECHO
5) | ogi n:
6) Passwor d: WILL ECHO
DO ECHO
7)
8) WONT ECHO DONT ECHO
26-11 “ char”
svrd % sun svr 4
Control] Telnet ( )

telnet> status

Connected to svr4.tuc.noao.edu
Operating in character-—at-a-time mode.
Escape character is ’"]’.



China=pubecom

26  Tenet Rlogin

telnet> toggle options
Will show option processing.

telnet> mode line
SENT dont SUPPRESS GO AHEAD
SENT dont ECHO

RCVD wont SUPPRESS GO AHEAD WONT
RCVD wont ECHO
Telnet SUPPRESS GO AHEAD ECHO
Vi
1)

WILL SUPPRESS GO AHEAD WILL ECHO

2) DO SUPPRESS GO AHEAD WILL ECHO
3
4) WONT SUPPRESS GO
AHEAD WONT ECHO
5) DONT SUPPRESS GO AHEAD DONT ECHO
26-16 SUPPRESS GO AHEAD ECHO
SUPPRESS GO AHEAD ECHO
v v Vi
X
x v
26-16 Telnet
26.54
Telnet bsdi
cangogh. cs. berkel ey. edu Telnet 26-17
1 Control_C DELETE Telnet IP
<IAC, IP> 3 <IAC, DO, TM> Telnet DO TIMING MARK
WILL WONT
Telnet 1 TCP
Host Requirements RFC P Telnet
<IAC, IP> <|IAC, DM> DM

Unix Telnet IP
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bsdi.1086 vangogh.telnet
0.0 -1 PSH 6:11(5) ack 41
<IAC, TP IAC, DO, T™"G -
PSH 41:44(3) ack 11 2
0.294903 (0.2949) - <IAC, WILL, TM>
PSH 44:45(1) ack 11 urg 45 3
0.324730 (0.0298) - JAC>
PSH 45:46(1) ack 11 4
0.325137 (0.0004) - <DM>
0.443874 (0.1187) 5 ack 46 R
PSH 46:60(14) ack 11 6
0.654953 (0.2111) - XTNO\z\nvangogh %
0.843881 (0.1889) 7 ack 60 R
26-17
2 DO TIMING MARK 3 4
Telnet <IAC, DM> 3 4 DM
1 IP
TCP 2 3 4
26-7 Rlogin
3 4 20.8 TCP
RFC
26-6 Telnet 1
1 DM IAC
DM
6
26.6
Rlogin Telnet
Rlogin unix
1 Telnet
Telnet
Telnet
Telnet 3

26-18 Rlogin Telnet
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Rlogin Telnet
TCP TCP
Kerberos
26-18 Rlogin Telnet
Rlogin Telnet TCP
TCP 23 TCP
26.1 26-5 ACK
26.2 26-7 12
26.3 Rlogin 1.9 Rlogin
512~1023
26.4 RFC 1097 Telnet (subliminal-message)

315
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