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Figure 1.2 ¢ A human protocol and a computer network protocol
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Figure 1.8 ¢ A simple circuit-switched network consisting of four switches
and four links
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Figure 1.9 ¢« With FDM, each circuit continuously gets a fraction of the
bandwidth. With TDM, each circuit gets all of the bandwidth periodically

during brief intervals of time (that is, during slots).
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Figure 1.16 ¢ End+o-end throughput: (a) Client downloads a file from
server; (b) 10 clients downloading with 10 servers.
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Figure 1.17 ¢ Taking an airplane trip: actions
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Figure 1.18 ¢ Horizonfal layering of airline functionality
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Figure 1.19 ¢ The Internet protocol stack (a) and OSI reference model (b)
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Figure 1.20 ¢ Hosts, routers, and link-layer switches; each contains a
different set of layers, reflecting their differences in functionality.
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Figure 1.21 ¢ A distributed denial-of-service attack
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Figure 1.22 ¢ An early interface message processor (IMP) and
L. Kleinrock (Mark J. Terrill, AP/Wide World Photos)
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Figure 1.23 ¢ Metcalfe’s original conception of the Ethernet
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b. Source Packet switch Packet switch Destination

Figure 1.24 ¢ Endto-end message transport: (a) without message
segmentation; (b) with message segmentation.
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Cd,5 walgs ol ols plil b g 40,5 ausles cnnline Lo . ol

Command
menu

Listing of
captured
packets

Details of
selected
packet
header

Packet
contents in

hexadecimal

and ASCII

@ (Untitled) - Ethereal
[ Fle Edt Wew Go Captwe Anslyze Statistis Help

Q}.w <° g.,\.‘al.:)d

BEeee PR xRS ReswF LB

@J@.a@mw

|

1241 4. 969033
129 5.018429
131 5.0360839
139 5.056789
146 5.079867
158 5.154773
159 5.154860
212 5.219770
214 5.220261
222 5.234456
258 5.310633
265 5.327525

Source

128,115,
165.193.123.224
128.115.245.136
165.183.123.218
128.119.245.136
165.193.123.218
128.119.245.136
128.119.245.136
165.193.123.218
128.11%.245.136
128.119.245.136
128.119.245.136
165.193.123.218

D\mhatlm

128 119, 245, 136
165.193.123, 218
128.116.245.136
165.193,123.218
128.119.245.136
165.193.125.218
165.193.123.218
128.119,.245.136
165.193.1235. 218
165.193.123. 218
165.193.125. 218
128.119.245.136

HTTP
HTTP
HTTP
HTTF
HTTP
HTTP
HTTP
HTTP
HTTR
HTTP
HTTP
HTTP

|ﬁeu_ ~ Expression... Chear fpply

Prokocol

Info

HTTPf‘l 1 302 Moved Temporar‘ﬂy
GET /kurose-ross HTTR/L.1
HTTR/1.1 302 Moved Temporarily
GET /kurose-ross/ HTTP/1.1

[TcP out-of-order] HTTP/L.1 200 OK

GET /kurose-ross/banner.gif WTTP/L.:

GET /kurose-ross/net3e. jpg HTTP/L.1

HTTR/1.1 200 Ok (JPEG IFIF image)

GET /skurose-ross/net2e.jpg HTTP/1.1
GET /kurose-ross{pearsun g‘i‘F MTTR/1

GET /favicon.ico HTTR/L.1
HTTR/1.1 200 ok (image/x-icon)

k4

A

b

@ Frame 121 (470 bytes on wire, 470 bytes captured)
@ ethernet II,
@ Internet Protocaol, Src: 128.119,245.136 (128.1

{ Transmission Control Protocol,

Sre POPT:

2108 (2108),

src: wistron_23:68:8a (00:16:d3:23:68:8a), Dst:

http (80), Seqg: 1, Ack: 1, Len:

pigitale_00:e8:0b (aa:00:04 :00:e8:0b)
245 136), Dst: 165.193 123 224 (165.193.123.224)

DSt PoOrt: 416]|

b >
A

2d 72 & e-ross H TTR/1.1.

0050 OQa 48 6f 73 74 3a 20 77 77 77 2e 61 77 6c 2e 63 JHOST: W oww, awl. €

0060 &f 6d 0d O3 55 73 &5 72 2d 41 &7 65 62 74 3a 20 om. ;User —Agent:
ATA Ad BF T B0 Es Ee E1 IE 6 s A WA 0 ET ER Em mmd11a s € Fitd v
ﬁ'rarmiss'mcmrdmd {tep), 20 bytes P: 350 D¢ 13M: 0 Draps: 0 S

Figure 1.25 ¢ An Ethereal screen shot
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