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5.2 Figures from the HP-workstations
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WWW traffic in WSs 5.8.−23.9.1996  27−Oct−96 Figure 1/WS

Packet Sizes [bytes]

N
or

m
al

iz
ed

 to
 th

e 
N

um
be

r 
of

 A
ll 

P
ac

ke
ts

   Packet Bytes Mean Variance
All 5.572e+05 1.722e+08 309 264.6
Down 3.416e+05 1.588e+08 465 218
Up 2.157e+05 1.333e+07 61.79 76.97

0 250 500 750 1000 1250 1500
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1 All   
Down
Up    

 The Cumulative Distribution of Bytes by Packets IP−Sizes
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 The Distribution of IP−Packet Sizes (All Packets)
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 The Distribution of IP−Packet Sizes (Down Packets)
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 The Distribution of IP−Packet Sizes (Up Packets)
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 The Cumulative Distribution of Packet by their Data Sizes
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 The Distribution of Packets by Data Sizes (All Packets)
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 The Distribution of Packets by Data Sizes (Down Packets)
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 The Distribution of Packets by Data Sizes (Up Packets)
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 The Distribution of Packet Interarrival Times (All Packets) 1/3

Time  from last packet on either link [seconds]
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     557250  Packets
7.66252e+06  Seconds

Mean     13.7506 Seconds/Packet
Variance     1321.06 Seconds/Packet
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 The Distribution of Packet Interarrival Times (Down Packets) 1/3

Time  from last packet on either link [seconds]
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Variance     13.3841 Seconds/Packet
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 The Distribution of Packet Interarrival Times (Down Packets) 1/3

Time  from last packet going Downlink [seconds]
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9.39298e+06  Seconds

Mean     27.4982 Seconds/Packet
Variance      1951.9 Seconds/Packet
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 The Distribution of Packet Interarrival Times (Up Packets) 1/3

Time  from last packet on either link [seconds]
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     215665  Packets
7.61334e+06  Seconds

Mean     35.3017 Seconds/Packet
Variance     2123.28 Seconds/Packet
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 The Distribution of Packet Interarrival Times (Up Packets) 1/3

Time  from last packet going Uplink [seconds]
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 The Distribution of Packet Interarrival Times (All Packets) 2/3

Time  from last packet on either link [seconds]
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 The Distribution of Packet Interarrival Times (Down Packets) 2/3

Time  from last packet on either link [seconds]
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 The Distribution of Packet Interarrival Times (Down Packets) 2/3

Time  from last packet going Downlink [seconds]
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 The Distribution of Packet Interarrival Times (Up Packets) 2/3

Time  from last packet on either link [seconds]
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 The Distribution of Packet Interarrival Times (Up Packets) 2/3

Time  from last packet going Uplink [seconds]
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 The Distribution of Packet Interarrival Times (All Packets) 3/3

Time  from last packet on either link [seconds (logarithmic scale)]
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 The Distribution of Packet Interarrival Times (Down Packets) 3/3

Time  from last packet on either link [seconds (logarithmic scale)]
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 The Distribution of Packet Interarrival Times (Down Packets) 3/3

Time  from last packet going Downlink [seconds (logarithmic scale)]
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 The Distribution of Packet Interarrival Times (Up Packets) 3/3

Time  from last packet on either link [seconds (logarithmic scale)]
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 The Distribution of Packet Interarrival Times (Up Packets) 3/3

Time  from last packet going Uplink [seconds (logarithmic scale)]
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 The Cumulative Distribution of Packet Interarrival Times 

Time  from last packet on either link [seconds (logarithmic scale)]
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 The Cumulative Distribution of Packet Interarrival Times 

Time  from last packet on either link [seconds (logarithmic scale) ]
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 The Cumulative Distribution of IP− and Data Byte

 by Packet

Time  from last packet on either link [seconds (logarithmic scale) ]
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 The Cumulative Distribution of IP− and Data Byte

 by m last packet on either link
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 The Distribution of IP−Bytes by Packet Interarrival Times

   Packet Bytes Mean Variance
All 5.572e+05 1.722e+08 309 264.6
Down 3.416e+05 1.588e+08 465 218
Up 2.157e+05 1.333e+07 61.79 76.97

AllUp

Down

Time  from last packet on either link [seconds (logarithmic scale)]

N
um

be
r 

of
 b

yt
es

 [l
og

ar
ith

m
ic

 (
lo

g1
0)

]

0 0.0001 0.001 0.01 0.1 1 10 100 1000 10000 100000
2

3

4

5

6

7

8

9

WWW traffic in WSs 5.8.−23.9.1996 27−Oct−96 Figure 31/WS

 The Distribution of Data Bytes by Packet Interarrival Times

   Packet Bytes Mean Variance
All 3.177e+05 1.498e+08 471.6 165.1
Down 3.013e+05 1.451e+08 481.7 163.3
Up 1.638e+04 4.694e+06 286.7 45.82
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 The Distribution of Packet Interarrival TimesAll in same TCP−session 3/3

Time  from last packet on either link [seconds (logarithmic scale)]
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   TCP−session Bytes Mean Variance
All 1.428e+04 5.572e+05 39.02 569.3
Down 1.428e+04 3.416e+05 23.92 518.3
Up 1.428e+04 2.157e+05 15.1 237
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 The Distribution of TCP−sessions by Size  (Down Packets)
 A TCP−session (= same TCP−port and IP−address)
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 The Distribution of TCP−sessions by Size  (Up Packets)
 A TCP−session (= same TCP−port and IP−address)
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 The Distribution of delay between TCP−sessions  3/3

Time  of delay between TCP−sessions starting [seconds (logarithmic scale)]
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 The Distribution of TCP−session Length  1/3

Time  of TCP−session Length [seconds]
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 The Distribution of TCP−session Length  2/3

Time  of TCP−session Length [seconds]

N
um

be
r 

of
 T

C
P

−
se

ss
io

ns
 [l

og
ar

ith
m

ic
 (

lo
g1

0)
]

      14281  TCP−sessions
     254867  Seconds

Mean     17.8465 Seconds/TCP−session
Variance     293.062 Seconds/TCP−session

0 0.0001 0.001 0.01 0.1 1 10 100 1000 10000 100000
0

1

2

3

4

5

6

7

WWW traffic in WSs 5.8.−23.9.1996 27−Oct−96 Figure 39/WS

 The Distribution of TCP−session Length  3/3

Time  of TCP−session Length [seconds (logarithmic scale)]
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     254867  Seconds

Mean     17.8465 Seconds/TCP−session
Variance     293.062 Seconds/TCP−session
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 The Cumulative Distribution of Total IP− & Data bytes and Bitrates

 by TCP−session Length

Time  of TCP−session Length [seconds (logarithmic scale) ]
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 The Cumulative Distribution of Total IP− & Data bytes and Bitrates

 by TCP−session Length

Time  of TCP−session Length [seconds (logarithmic scale) ]

N
um

be
r 

of
 T

ot
al

 IP
−

 &
 D

at
a 

by
te

s 
an

d 
B

itr
at

es
s 

[A
ll 

N
or

m
al

iz
ed

 to
 o

ne
]

1e−05 0.0001 0.001 0.01 0.1 1 10 100 1000 10000 100000
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1 IPs/Down
Bytes/Down
B−rate1/Down
B−rate2/Down

WWW traffic in WSs 5.8.−23.9.1996 27−Oct−96 Figure 42/WS

 The Cumulative Distribution of Mean IP− & Data bytes and Bitrates

 by TCP−session Length

Time  of TCP−session Length [seconds (logarithmic scale) ]
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 The Cumulative Distribution of Mean IP− & Data bytes and Bitrates

 by TCP−session Length

Time  of TCP−session Length [seconds (logarithmic scale) ]
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 The Cumulative Distribution of Total IP− & Data bytes

 by TCP−session Length

Time  of TCP−session Length [seconds (logarithmic scale) ]
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 The Cumulative Distribution of Mean Bitrates

 by TCP−session Length

Time  of TCP−session Length [seconds (logarithmic scale) ]
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WWW traffic in WSs 5.8.−23.9.1996  27−Oct−96 Figure 46/WS

 The Distribution of TCP−sessions by Average Bitrate  (Down Packets)
 A TCP−session (= same TCP−port and IP−address)

Bytes in a TCP−session /(TCP−session time + 1 ms)  [Kbytes/s]
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Mean     1843.61 bytes/s
Variance     3428.75 bytes/s

1.428100e+04 TCP−sessions
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 The Distribution of TCP−sessions by Average Bitrate  (Down Packets)
 A TCP−session (= same TCP−port and IP−address)

Bytes in a TCP−session /(TCP−session time + 1 s)  [Kbytes/s]
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Mean     1126.62 bytes/s
Variance     2102.87 bytes/s

1.428100e+04 TCP−sessions
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 The Distribution of TCP−sessions by Average Bitrate  (Up Packets)
 A TCP−session (= same TCP−port and IP−address)

Bytes in a TCP−session /(TCP−session time + 1 ms)  [Kbytes/s]
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 The Distribution of TCP−sessions by Average Bitrate  (Up Packets)
 A TCP−session (= same TCP−port and IP−address)

Bytes in a TCP−session /(TCP−session time + 1 s)  [Kbytes/s]
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Mean     196.777 bytes/s
Variance     111.898 bytes/s

1.428100e+04 TCP−sessions
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WWW traffic in WSs 5.8.−23.9.1996 27−Oct−96 Figure 50/WS

 The Distribution of IP−Bytes by TCP−session Length

   TCP−session Bytes Mean Variance
All 1.428e+04 1.722e+08 1.206e+04 2.727e+05
Down 1.428e+04 1.588e+08 1.112e+04 2.726e+05
Up 1.428e+04 1.333e+07 933.1 9485
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Down

Time  of TCP−session Length [seconds (logarithmic scale)]
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WWW traffic in WSs 5.8.−23.9.1996 27−Oct−96 Figure 51/WS

 The Distribution of Data−Bytes by TCP−session Length

   TCP−session Bytes Mean Variance
All 1.377e+04 1.498e+08 1.088e+04 2.565e+05
Down 1.377e+04 1.451e+08 1.054e+04 2.565e+05
Up 1.372e+04 4.694e+06 342.2 216.6

All

Down
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WWW traffic in WSs 5.8.−23.9.1996 27−Oct−96 Figure 52/WS

 The Distribution of Bitrate1 in Bytes by TCP−session Length

   TCP−session Bytes Mean Variance
All 1.425e+04 3.209e+07 2253 3384
Down 1.41e+04 2.6e+07 1844 3429
Up 1.425e+04 6.088e+06 427.4 1157

All

Up
Down

Time  of TCP−session Length [seconds (logarithmic scale)]
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WWW traffic in WSs 5.8.−23.9.1996 27−Oct−96 Figure 53/WS

 The Distribution of Bitrate2 in Bytes by TCP−session Length

   TCP−session Bytes Mean Variance
All 1.425e+04 1.869e+07 1312 1991
Down 1.41e+04 1.589e+07 1127 2103
Up 1.425e+04 2.803e+06 196.8 111.9

All

Up

Down

Time  of TCP−session Length [seconds (logarithmic scale)]
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   Burst Bytes Mean Variance
All 5629 5.572e+05 99 958
Down 5629 3.416e+05 60.68 873.2
Up 5629 2.157e+05 38.31 399.9
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 The Distribution of Bursts by Size  (Down Packets)
 A Burst (= arrival time < 2 s)

Packets / Burst [packets]
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Mean     60.6831 Bursts
Variance     873.169 Bursts

5.629000e+03 Bursts
3.415850e+05  Packets 
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 The Distribution of Bursts by Size  (Up Packets)
 A Burst (= arrival time < 2 s)

Packets / Burst [packets]
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 The Distribution of delay between Bursts  3/3

Time  of delay between Bursts [seconds (logarithmic scale)]
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       5629  Bursts
7.64129e+06 Seconds

Mean     1357.49 Seconds/Burst
Variance     13075.7 Seconds/Burst
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 The Distribution of Burst Length  1/3

Time  of Burst Length [seconds]
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       5629  Bursts
    21233.2  Seconds

Mean     3.77212 Seconds/Burst
Variance      13.863 Seconds/Burst
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 The Distribution of Burst Length  2/3

Time  of Burst Length [seconds]
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 The Distribution of Burst Length  3/3

Time  of Burst Length [seconds (logarithmic scale)]
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 The Cumulative Distribution of Total IP− & Data bytes and Bitrates

 by Burst Length

Time  of Burst Length [seconds (logarithmic scale) ]
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 The Cumulative Distribution of Total IP− & Data bytes and Bitrates

 by Burst Length

Time  of Burst Length [seconds (logarithmic scale) ]
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 The Cumulative Distribution of Mean IP− & Data bytes and Bitrates

 by Burst Length

Time  of Burst Length [seconds (logarithmic scale) ]
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 The Cumulative Distribution of Mean IP− & Data bytes and Bitrates

 by Burst Length

Time  of Burst Length [seconds (logarithmic scale) ]
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 The Cumulative Distribution of Total IP− & Data bytes

 by Burst Length

Time  of Burst Length [seconds (logarithmic scale) ]
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 The Cumulative Distribution of Mean Bitrates

 by Burst Length

Time  of Burst Length [seconds (logarithmic scale) ]
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WWW traffic in WSs 5.8.−23.9.1996  27−Oct−96 Figure 67/WS

 The Distribution of Bursts by Average Bitrate  (Down Packets)
 A Burst (= arrival time < 2 s)

Bytes in a Burst /(Burst time + 1 ms)  [Kbytes/s]
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Mean     9020.21 bytes/s
Variance     31068.9 bytes/s
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 The Distribution of Bursts by Average Bitrate  (Down Packets)
 A Burst (= arrival time < 2 s)

Bytes in a Burst /(Burst time + 1 s)  [Kbytes/s]
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 The Distribution of Bursts by Average Bitrate  (Up Packets)
 A Burst (= arrival time < 2 s)

Bytes in a Burst /(Burst time + 1 ms)  [Kbytes/s]
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 The Distribution of Bursts by Average Bitrate  (Up Packets)
 A Burst (= arrival time < 2 s)

Bytes in a Burst /(Burst time + 1 s)  [Kbytes/s]
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Mean     354.877 bytes/s
Variance     273.346 bytes/s
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WWW traffic in WSs 5.8.−23.9.1996 27−Oct−96 Figure 71/WS

 The Distribution of IP−Bytes by Burst Length

   Burst Bytes Mean Variance
All 5629 1.722e+08 3.059e+04 4.59e+05
Down 5629 1.588e+08 2.822e+04 4.588e+05
Up 5629 1.333e+07 2367 1.62e+04

All

Up
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Time  of Burst Length [seconds (logarithmic scale)]
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 The Distribution of Data−Bytes by Burst Length

   Burst Bytes Mean Variance
All 4204 1.498e+08 3.564e+04 4.902e+05
Down 4204 1.451e+08 3.452e+04 4.902e+05
Up 3730 4.694e+06 1259 1805
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Down

Time  of Burst Length [seconds (logarithmic scale)]
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 The Distribution of Bitrate1 in Bytes by Burst Length

   Burst Bytes Mean Variance
All 4968 6e+07 1.208e+04 3.229e+04
Down 4914 4.433e+07 9020 3.107e+04
Up 4968 1.568e+07 3156 1.198e+04
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Time  of Burst Length [seconds (logarithmic scale)]
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 The Distribution of Bitrate2 in Bytes by Burst Length

   Burst Bytes Mean Variance
All 4968 1.464e+07 2947 3757
Down 4914 1.288e+07 2620 3997
Up 4968 1.763e+06 354.9 273.3
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Time  of Burst Length [seconds (logarithmic scale)]
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   WWW−session Bytes Mean Variance
All 424 5.572e+05 1314 5016
Down 424 3.416e+05 805.6 4626
Up 424 2.157e+05 508.6 2140
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 The Distribution of WWW−sessions by Size  (Down Packets)
 A WWW−session (= no pause > 5 min)

Packets / WWW−session [packets]
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Mean     805.625 WWW−sessions
Variance     4626.04 WWW−sessions

4.240000e+02 WWW−sessions
3.415850e+05  Packets 
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 The Distribution of WWW−sessions by Size  (Up Packets)
 A WWW−session (= no pause > 5 min)

Packets / WWW−session [packets]
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Mean     508.644 WWW−sessions
Variance     2139.81 WWW−sessions

4.240000e+02 WWW−sessions
2.156650e+05  Packets 
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 The Distribution of delay between www−sessions  3/3

Time  of delay between www−sessions [seconds (logarithmic scale)]
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        424  WWW−sessions
7.54878e+06 Seconds

Mean     17803.7 Seconds/WWW−session
Variance     44514.9 Seconds/WWW−session

0 1 2 3 4 5 6 7 8 9 10
0

1

2

3

4

5

6

7

WWW traffic in WSs 5.8.−23.9.1996 27−Oct−96 Figure 79/WS

 The Distribution of WWW−session Length  1/3

Time  of WWW−session Length [seconds]
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        424  WWW−sessions
     113746  Seconds

Mean     268.269 Seconds/WWW−session
Variance     377.837 Seconds/WWW−session
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 The Distribution of WWW−session Length  2/3

Time  of WWW−session Length [seconds]
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        424  WWW−sessions
     113746  Seconds

Mean     268.269 Seconds/WWW−session
Variance     377.837 Seconds/WWW−session
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 The Distribution of WWW−session Length  3/3

Time  of WWW−session Length [seconds (logarithmic scale)]
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     113746  Seconds

Mean     268.269 Seconds/WWW−session
Variance     377.837 Seconds/WWW−session
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 The Cumulative Distribution of Total IP− & Data bytes and Bitrates

 by WWW−session Length

Time  of WWW−session Length [seconds (logarithmic scale) ]

N
um

be
r 

of
 T

ot
al

 IP
−

 &
 D

at
a 

by
te

s 
an

d 
B

itr
at

es
s 

[A
ll 

N
or

m
al

iz
ed

 to
 o

ne
]

1e−05 0.0001 0.001 0.01 0.1 1 10 100 1000 10000 100000
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1 IPs/Up  
Bytes/Up
B−rate1/Up
B−rate2/Up
WWW−sessions

WWW traffic in WSs 5.8.−23.9.1996 27−Oct−96 Figure 83/WS

 The Cumulative Distribution of Total IP− & Data bytes and Bitrates

 by WWW−session Length

Time  of WWW−session Length [seconds (logarithmic scale) ]
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 The Cumulative Distribution of Mean IP− & Data bytes and Bitrates

 by WWW−session Length

Time  of WWW−session Length [seconds (logarithmic scale) ]
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 The Cumulative Distribution of Mean IP− & Data bytes and Bitrates

 by WWW−session Length

Time  of WWW−session Length [seconds (logarithmic scale) ]
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 The Cumulative Distribution of Total IP− & Data bytes

 by WWW−session Length

Time  of WWW−session Length [seconds (logarithmic scale) ]
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 The Cumulative Distribution of Mean Bitrates

 by WWW−session Length

Time  of WWW−session Length [seconds (logarithmic scale) ]
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 The Distribution of WWW−sessions by Average Bitrate  (Down Packets)
 A WWW−session (= no pause > 5 min)

Bytes in a WWW−session /(WWW−session time + 1 ms)  [Kbytes/s]

N
um

be
r 

of
 W

W
W

−
se

ss
io

ns
 [l

og
ar

ith
m

ic
 (

lo
g1

0)
]

Mean     2836.25 bytes/s
Variance     8762.14 bytes/s

4.240000e+02 WWW−sessions
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 The Distribution of WWW−sessions by Average Bitrate  (Down Packets)
 A WWW−session (= no pause > 5 min)

Bytes in a WWW−session /(WWW−session time + 1 s)  [Kbytes/s]
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Mean     1434.08 bytes/s
Variance     4091.31 bytes/s

4.240000e+02 WWW−sessions
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 The Distribution of WWW−sessions by Average Bitrate  (Up Packets)
 A WWW−session (= no pause > 5 min)

Bytes in a WWW−session /(WWW−session time + 1 ms)  [Kbytes/s]
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Mean     1463.07 bytes/s
Variance     7627.83 bytes/s

4.240000e+02 WWW−sessions
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 The Distribution of WWW−sessions by Average Bitrate  (Up Packets)
 A WWW−session (= no pause > 5 min)

Bytes in a WWW−session /(WWW−session time + 1 s)  [Kbytes/s]
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Mean      205.48 bytes/s
Variance      276.36 bytes/s

4.240000e+02 WWW−sessions
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 The Distribution of IP−Bytes by WWW−session Length

   WWW−session Bytes Mean Variance
All 424 1.722e+08 4.061e+05 2.415e+06
Down 424 1.588e+08 3.746e+05 2.418e+06
Up 424 1.333e+07 3.143e+04 9.012e+04

All

Time  of WWW−session Length [seconds (logarithmic scale)]
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 The Distribution of Data−Bytes by WWW−session Length

   WWW−session Bytes Mean Variance
All 397 1.498e+08 3.774e+05 2.304e+06
Down 397 1.451e+08 3.656e+05 2.306e+06
Up 377 4.694e+06 1.245e+04 1.576e+04

All

Time  of WWW−session Length [seconds (logarithmic scale)]
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 The Distribution of Bitrate1 in Bytes by WWW−session Length

   WWW−session Bytes Mean Variance
All 422 1.789e+06 4239 1.12e+04
Down 413 1.171e+06 2836 8762
Up 422 6.174e+05 1463 7628

All

Time  of WWW−session Length [seconds (logarithmic scale)]
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 The Distribution of Bitrate2 in Bytes by WWW−session Length

   WWW−session Bytes Mean Variance
All 422 6.79e+05 1609 3990
Down 413 5.923e+05 1434 4091
Up 422 8.671e+04 205.5 276.4

All

Time  of WWW−session Length [seconds (logarithmic scale)]
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