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Unix pi ng ICMP
pi ng

pi ng

pi ng
20 “ no answer

7.2.1 LAN

ping
bsdi % ping svr4

pi ng
1 ping
IP

“ hostisalive”

PING svr4 (140.252.13.34): 56 data bytes

64 bytes from 140.252.13.34: icmp seg=0

64 bytes from 140.252.13.34: icmp_seqg=1

64 bytes from 140.252.13.34: icmp_seq=2
64 bytes from 140.252.13.34: icmp_seq=3
64 bytes from 140.252.13.34: icmp_seqg=4
64 bytes from 140.252.13.34: icmp_seg=5
64 bytes from 140.252.13.34: icmp_seq=6
64 bytes from 140.252.13.34: icmp_seq=7
~?

——= svr4 ping statistics ---

ttl=255 time=0 ms
tt1=255 time=0 ms
tt1=255 time=0 ms
ttl1=255 time=0 ms
ttl=255 time=0 ms
tt1=255 time=0 ms
ttl=255 time=0 ms
tt1=255 time=0 ms

8 packets transmitted, 8 packets received, 0% packet loss

round-trip min/avg/max = 0/0/0 ms
ICMP
BSD pi ng
- 8

pi ng ICMP
ICMP
0 ms
094 10 ms B
Sun
4ms

TTL TTL 1P
TTL

traceroute TTL

bsdi
BSD/386

t cpdunp ICMP

svr4

P 14 DNS

pi ng 1
IP
t cpdunp 7-2

IP DNS

3.7ms

ARP
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1 0.0 bsdi > svrd: icmp: echo request
2 0.003733 (0.0037) svrd > bsdi: icmp: echo'reply
3 0.998045 (0.9943) bsdi > svr4: icmp: echo request
4 1.001747 (0.0037) svrd > bsdi: icmp: echo reply
5 1.997818 (0.9961) bsdi > svr4: icmp: echo request
6 2.001542 (0.0037) svrd > bsdi: icmp: echo reply
7 2.997610 (0.9961) bsdi > svr4: icmp: echo request
8 3.001311 (0.0037) svr4 > bsdi: icmp: echo reply
9 3.997390 (0.9961) bsdi > svr4: icmp: echo request
10 4.001115 (0.0037) svr4 > bsdi: icmp: echo reply
11 4.997201 (0.9961) bsdi > svrd: dicmp: echo request
12 5.000904 (0.0037) svr4 > bsdi: icmp: echo reply
13 5.996977 (0.9961) bsdi > svrd: icmp: echo. request
14 6.000708 (0.0037) svr4 > bsdi: icmp: echo reply
15 6.996764 (0.9961) bsdi > svrd: icmp: echo request
16 7.000479 (0.0037) svr4 > bsdi: icmp: echo reply
7-2  LAN ping
4 ARP
ARP
sun % arp -a ARP
sun % ping svr4
PING svr4: 56 data bytes
64 bytes from svr4d (140.252.13.34): icmp_seq=0. time=7. ms
64 bytes from svr4 (140.252.13.34): icmp_seq=1. time=4. ms
64 bytes from svr4 (140.252.13.34): icmp_seq=2. time=4. ms
64 bytes from svr4 (140.252.13.34): icmp_seq=3. time=4. ms
-2 - :
———-svrd4 PING Statistics——-
4 packets transmitted, 4 packets received, 0% packet loss
round-trip (ms) min/avg/max = 4/4/7
1 RIT 3ms ARP ARP
BSD/386 0.9.4
0ms 10ms BSD/386 1.0
pi ng

bsdi % ping svrd
PING svr4 (140.252.13.34): 56 data bytes
34: icmp_seq=0 tt1=255 time=9.304 ms
34: icmp_seq=1 ttl=255 time=6.089 ms
34: icmp_seg=2 ttl=255 time=6.079 ms
34: icmp_seg=3 ttl=255 time=6.096 ms

64 bytes from
64 bytes from
64 bytes from
64 bytes from
~9

——- 8svr4 ping

140.252.13.
140.252.13.
140.252.13.
140.252.13.

statistics

4 packets transmitted, 4 packets received, 0% packet loss
6.079/6.880/9.304 ms

round-trip min

7.2.2 WAN

/avg/max =

Internet
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gemini % ping vangogh.cs.berkeley.edu

PING vangogh.cs.berkeley.edu:
.32.
32.
.32

64
64
64
64
64
64
64

64
~?

bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes

from
from
from
from
from
from
from
from

(128

(128.

(128

(128.

(128
(128
(128
(128

32

.32.
.32.
.32.
.32.

130
130

.130
.130
130.

130
130
130

2)
.2):
.2)
.2):
2):
.2)
.2):
.2)

56 data bytes

icmp_seq=0. time=660. ms
icmp_seq=5. time=1780. ms
icmp_seq=7. time=380. ms
icmp_seq=8. time=420. ms
icmp_seq=9. time=390. ms
icmp_seq=14. time=110. ms
icmp_seq=15. time=170. ms
icmp_seg=16. time=100. ms

--——vangogh.CS.Berkeley.EDU PING Statistics----
17 packets transmitted, 8 packets received, 52% packet loss

round-trip (ms)

7.2.3

b/s
slip

120

“?

min/avg/max

= 100/501/1780

1 2 3 4 6 10 11 12 13

52%
Internet
N+1 N
SLIP
SLIP 9600
2.10 bsdi
SLIP 1200 b/s
Ping
ICMP 56 20 1P 8 ICMP P
84 t cpdunp-e
24 END
SLIP 1200 b/s
8 bit 1 bit 1 bit
8.33 ms 1433 86x 8.33x 2 ms 2
svrd % ping -8 slip
PING slip: 56 data bytes
64 bytes from slip (140.252.13.65): icmp_seqg=0. time=1480. ms
64 bytes from slip (140.252.13.65): icmp_seqg=1. ;ime=1480. ms
64 bytes from slip (140.252.13.65): icmp_seg=2. time=1480. ms
64 bytes from slip (140.252.13.65): icmp_seqg=3. time=1480. ms
----slip PING Statistics----
5 packets transmitted, 4 packets received, 20% packet loss
round-trip (ms) min/avg/max = 1480/1480/1480
SVR4 -s 1.5
1 ICMP 1
0 1

1.480
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8 traceroute SLIP
7.2.4 SLIP
SLIP
sun netb V.32 9600 b/s V.42
LAP-M V.42bis
sun ping gem ni

sun % ping gemini
PING gemini: 56 data bytes
64 bytes from gemini (140.252.1.11): icmp_seq=0. time=373. ms
64 bytes from gemini (140.252.1.11): icmp seqg=1l. time=360. ms
64 bytes from gemini (140.252.1.11): icmp_seqg=2. time=340. ms
64 bytes from gemini (140.252.1.11): icmp_seqg=3. time=320. ms
64 bytes from gemini (140.252.1.11): icmp_seq=4. time=330. ms
64 bytes from gemini (140.252.1.11): icmp_seq=5. time=310. ms
64 bytes from gemini (140.252.1.11): icmp_seq=6. time=290. ms
64 bytes from gemini (140.252.1.11): icmp_seq=7. time=300. ms
64 bytes from gemini (140.252.1.11): icmp_seq=8. time=280. ms
64 bytes from gemini (140.252.1.11): icmp_seq=9. time=290. ms
64 bytes from gemini (140.252.1.11): icmp_seq=10. time=300. ms
64 bytes from gemini (140.252.1.11): icmp_seq=11l. time=280. ms

---—gemini PING Statistics—-———
12 packets transmitted, 12 packets received, 0% packet loss
round-trip (ms) min/avg/max = 280/314/373

1 RTT 10 ms 10 ms
sun
B
1 RTT 280 300 ms
1~-2 RTT 260 ms 9600 b/s
RTT 7.2 15
pi ng 60 RTT V.42 V.42bis
277 ms
V.42bis 330 ms
V.42 V.42bis 300 ms
RTT
7.3 IP
pi ng IP RR pi ng
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-R pi ng IP P
RR IP ICMP
IP IP ICMP
pi ng
IP
RR RR
ICMP RR ICMP
ICMP IP
ICMP
IP IP 3-1 IP
4 bit IP 15 32 bit 60
IP 20 RR 3
37 60-20-3 IP 9 IP
ARPANET 9 IP 8
Traceroute
IP
IP RR 7-3
e 30 -
code| len | ptr | IPaddr#1 | IPaddr#2 | IPaddr#3 IP addr #9
T 1 1 2 2 2 o
ptr=4 ptr=8 ptr=12 ptr=36 ptr=40
7-3 IP
code IP RR 7 len RR
39 RR pi ng
39 9 IP P
ptr 1 IP
4 IP IP ptr 8 12 16
36 9 IP ptr 40
IP
RFC 791 [Postel 19814] IP
pi ng RR ICMP
IP
7.3.1
RR pi ng svr4 pi ng slip
(bsdi) svr4
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svrd % ping -R slip
PING slip (140.252.13.65): 56 data bytes
64 bytes from 140.252.13.65: icmp_seq=0 ttl=254 time=280 ms
RR: bsdi (140.252.13.66)
slip (140.252.13.65)
bsdi (140.252.13.35)
svrd (140.252.13.34)
64 bytes from 140.252.13.65: icmp_seq=1 ttl1=254 time=280 ms (same route)
64 bytes from 140.252.13.65: icmp_seq=2 ttl=254 time=270 ms (same route)

~?

—-- slip ping statistics ---
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max = 270/276/280 ms

slip

7-4 P
65 SLIP 73 bsdi sun svréd
T’35 T34 4th = 140.252.13.34

1st = 140.252.13.66

2nd = 140.252.13.65" 3rd = 1402521335
7-4 ping
bsdi 1P P
ICMP svrd IP
-V t cpdunp sun
7-5
1 0.0 svrd > slip: icmp: echo request (ttl 32, id 35835,
optlen=40 RR{39}= RR{#0.0.0.0/0.0.0.0/0.0.0.0/
0.0.0.0/ 0.0.0.0/0.0.0.0/0.0.0.0/0.0.0.0/0.0.0.0} EOL)
2 0.267746 (0.2677) slip > svrd: icmp: echo reply (ttl 254, id 1976,
optlen=40 RR{39}= RR{140.252.13.66/140.252.13.65/
140.252.13.35/40.0.0.0/0.0.0.0/0.0.0.0/0.0.0.0/
0.0.0.0/0.0.0.0} EOL)
7-5 t cpdunp
optlen=40 IP 40 IP 4
RR{ 39} 39 9 IP
o RR ptr 1P sun
7-4 ICMP P ICMP
IP t cpdunp 7-5
EOL IP “ end of list K EOL
0 39 RR IP 40

0 39 RR 0 EOL

RR
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TCP/IP 1
IP
1 NOP “ no operation”
7-5 SVR4 TTL 32 BSD/386 255
254 bsdi 1 ICMP TTL
255
TCP/IP BSD/386 SVR4
RR ICMP
RR ICMP Sun0S 4.1.3
RR RR Solaris 2.x
7.3.2
9 ICMP
140.252.1 ping ai x sun SLIP
slip

slip % ping -R aix
PING aix (140.252.1.92): 56 data bytes
64 bytes from 140.252.1.92: icmp_seq=0 ttl=251 time=650 ms
RR: bsdi (140.252.13.35)
sun (140.252.1.29)
netb (140.252.1.183)
aix (140.252.1.92)
gateway (140.252.1.4)
netb (140.252.1.183)
sun (140.252.13.33)
bsdi (140.252.13.66)
slip (140.252.13.65)
64 bytes from aix: icmp_seq=1 ttl=251 time=610 ms (same route)
64 bytes from aix: icmp_seq=2 ttl=251 time=600 ms (same route)
9
—--— aix ping statistics --—-
4 packets transmitted, 3 packets received, 25% packet loss
round-trip min/avg/max = 600/620/650 ms

bsdi slip RR
P
ICMP netb
ICMP ai x gat eway netb
IP 7-6
ai x 140.252.13 |IP netb ai x
gat eway gat eway 140.252.1
150
gat eway
gat eway ICMP aix 95
ICMP

Telnet ai x daytime ICMP
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ai x pi ng
netb aix netb gat eway
9.5 ICMP
Internet
ping
gateway 4th = 140.252.1.92 aix
< th=140252.1.92
T.1.4 4 T.1.92

11183 |/ 3rd = 140252.1.183

5th= 14035571 ™
netb
6th = 140.252.1.183 |
‘ sip A
! 8th = 140.252.13.66 7th = 140.252.13.33 12nd = 140.252.1.29
ping - - - oo 129 !
slip 13.65 SLIP 13.66 bsdi sun
1335 T.13.33
““““ - 15t 1402523535
7-6 pi ng IP
74 1P
IP P 7-7 7-3
le ol
- 40 >
code| len | ptr (OFFL #1 #2 #3 #
1 1 1 4 4 4
7-7 |IP
0x44 len ptr
36 40 5 9 13
4 bit OF FL
7-8
0 7-7
1 IP
3 4 |IP 4
IP
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UTC ICMP
IP 1
3
IP
8 traceroute
7.5
pi ng TCP/IP ICMP
TCP/UDP  Ping ICMP
LAN WAN SLIP pi ng
SLIP pi ng IP
IP 9
IP
7.1 7.2 pi ng
7.2 bsdi slip SLIP 9600 b/s RTT
56
7.3 BSD pi ng ICMP
8
0xc0 2.4
7.4 SLIP CSLIP 25 7.2 pi ng

7.5 2-4 pi ng pi ng
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