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Linux: TC - ograniczanie pasma, indukowanie btedéw w transmisji i opdznienia

TC linux - ograniczanie pasma, indukowanie
btedow w transmisji i opoznienia

programy wykorzystane do zrobienia pomiarow:

e https://man7.org/linux/man-pages/man8/tc.8.html
e https://github.com/tum-lkn/tcgui

Schemat Potaczeniowy

Ubuntu-tc-A

7

MNET-A

Ubuntu-tc

NET-B

Ubuntu-tc-B

Schemat wygenerowany za pomocg mojego skryptu

Nazwa maszyny|Karta sieciowa|Adres ip brama Switch wirtualny
ubuntu-te ethO 192.168.1.1/24 |X NET-A
ethl 192.168.2.1/24 X NET-B
ubuntu-tc-A eth0 192.168.1.10/24/192.168.1.1/24 NET-A
ubuntu-tc-B eth0 192.168.2.10/24/192.168.2.1/24 NET-B
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Ustawienia na maszynie "Ubuntu-tc"

e wtaczenie forwardingu dla ipv4
echo "net.ipv4.ip forward=1" | sudo tee -a /etc/sysctl.conf

e zrestartuj interfejsy sieciowe
e skopiowanie tc-gui na maszyne oraz uruchomienie

sudo apt install git

git clone https://github.com/tum-1lkn/tcgui
cd tcgui

sudo python3 main.py --ip 127.0.0.1

e Otwieramy w przegladarce firefox adres 127.0.0.1:5000

TCGUI - 4 Available Interfaces

eth0 (192.168.1.1)
eth1 (192 168.2 1)
eth2 (172.30.16.210)
lo (127.0.0.1)

eth0 (192.168.1.1)

I N T N

Rate Mone S mbit ~

Dialay Maone S ms +HNone X ms

Loss Maone s | % None S |t
Duplicate Maone S| %
Reorder None > | % None v |%
Corrupl Mone = | %

Limnit MNone

Apply eth (192 168.1.1) Rules

Remaove ethD (192 168.1.1) Rules

Ustawienia na reszcie maszyn

sudo apt-get update
sudo apt-get install iperf3

Musimy je jeszcze zaadresowac statycznie za pomocg GUI albo za pomocg netplan
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administrator@ubuntu-tc-A: ~ = M administrator@ubuntu-tc-B: ~

:$ipa R
lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default qlen 1608 lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default qlen 1080
Link/loopback 60:00:60:00:00:060 brd 80:00:06:60:00:00 Link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo inet 127.6.0.1/8 scope host lo
valid_Lft forever preferred_Lft forever valid_Lft forever preferred_lft forever
inets ::1/128 scope host inet6 ::1/128 scope host
valid_Lft forever preferred_Lft forever valid_Lft forever preferred_lft forever
etho: <BROADCAST MULTICAST,UP,LOWER_UP> mtu 1500 qdisc mq state UP group default qlen 18 eth®: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1560 qdisc mq state UP group default qlen 1000
Link/ether 08:15: HFFLFFEfre Link/ether 08:15:5d:38:01:35 brd ff:ff:ff:ff:ff:ff
inet 192.168.1.16/24 brd 192.168.1.255 scope global noprefixroute etho inet 192.168.2.16/24 brd 192.168.2.255 scope global noprefixroute ethe
valid_Lft forever preferred_Lft forever valid_Lft forever preferred_lft forever
inet6 feso::f568:9497:8d13:ebe7/64 scope Link noprefixroute inets fes0::8aSa:if6c:3277:ec52/64 scope link noprefixroute
valid_Lft forever preferred_Lft forever valid_Lft forever preferred_lft forever
:-$ ping -c 16 192.168.2.10 :-5 ping -c 10 192.168.1.10
PING 192.168.2.16 (192.168.2.10) 56(84) bytes of data. PING 192.168.1.10 (192.168.1.10) 56(84) bytes of data
64 bytes from 192.168.2.16: icmp_se t ine=0.553 ms 64 bytes from 192.168. eq=1 tt
64 bytes from 192.168.2.16: icmp_seq=2 ine=1.35 ns 64 bytes from 192.168
64 bytes from 192.168.2.16: icmp_se t ine=0.891 ms pat ©“92.168
64 bytes from 192.168.2.10: icmp_se: i .08 ns UbuntuSoftware 55 165,
64 bytes from 192.168.2.16: icmp_seq=5 ine=1.65 ns 64 bytes from 192.168
64 bytes from 192.168.2.10: icmp_se t ine=0.914 ns 64 bytes from 192.168
64 bytes from 192.168.2.10: icmp_se ine=1.38 ns 64 bytes from 192.168
64 bytes from 192.168.2.16: icmp_seq=8 ine=1.60 ns 64 bytes from 192.168
64 bytes from 192.168.2.16: icmp_ t ine=1.20 ns 64 bytes from 192.168
64 bytes from 192.168.2.10: i e ine=1.31 ns 64 bytes from 192.168

i
i

--- 192.168.2.10 ping statistics --- --- 192.168.1.10 ping statistics -
10 packets transmitted, 10 received, 0% packet loss, time 9049ms 10 packets transmitted, 10 received, packet loss, time 9171ms
rtt min/avg/max/ndev = c.sss/i 131/1.599/6.284 ms. rtt min/avg/max/ndev = o.3ao/i 664/0.935/0.178 ms

% i~§

Test z dodanym opoznieniem 10ms wynik z 100 pomiardéw
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Activities (=] Terminal
administrator@ubuntu-tc-A: ~

bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.16
bytes from 192.16
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.16
bytes from 192.:

.10: icmp_seq=68 ttl=63
.10: icmp_seq=69 ttl=63
.10: icmp_seq=70 ttl=63
.10: icmp_seq=71 ttl=63
.10: icmp_seq=72 ttl=63
.10: icmp_seq=73 ttl=63
.10: icmp_seq=74 ttl=63
.10: icmp_seq=75 ttl=63
.10: icmp_seq=76 ttl=63
.10: icmp_seq=77 ttl=63
.10: icmp_seq=78 ttl=63
.10: icmp_seq=79 ttl=63
.10: icmp_seq=80 ttl=63
.10: icmp_seq=81 ttl=63
.10: icmp_seq=82 ttl=63
.10: icmp_seq=83 ttl=63
.10: icmp_seq=84 ttl=63
.10: icmp_seq=85 ttl=63
.10: icmp_seq=86 ttl=63
.10: icmp_seq=87 ttl=63
.18: icmp_seq=88 ttl=63
.10: icmp_seq=89 ttl=63
.10: icmp_seq=90 ttl=63
.10: icmp_seq=91 ttl=63
.10: icmp_seq=92 ttl=63
.10: icmp_seq=93 ttl=63
.10: icmp_seq=94 ttl=63
.10: icmp_seq=95 ttl=63
.18: icmp_seq=96 ttl=63
.10: icmp_seq=97 ttl=63 ms
.10: icmp_seq=98 ttl=63 ms
.10: icmp_seq=99 ttl=63 ti .6 ms
.10: icmp_seq=100 ttl=63 time=10.5 ms
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--- 192.168.2.10 ping statistics ---
100 packets transmitted, 100 received, 0% packet loss, time 99159ms
rtt min/avg/max/mdev = 10.523‘11.020/12.214}0.333 ms

1~5
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test z dodanym opodznieniem 100ms wynik z 100 pomiarow
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Activities (=] Terminal

administrator@ubuntu-tc-A: ~

(=1}

bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.16
bytes from 192.16
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.:
bytes from 192.:
~ . =»s from 192.:
s from 192.1
64 bytes from 192.16
64 bytes from 192.1

.10: icmp_seq=68 ttl=63 time=101 ms
.18: icmp_seq=69 ttl=63 ti 1 ms
.10: icmp_seq=70 ttl=63 ti 1 ms
.10: icmp_seq=71 ttl=63 ti 1 ms
.10: icmp_seq=72 ttl=63 ti 1 ms
.10: icmp_seq=73 ttl=63 ti 1 ms
.10: icmp_seq=74 ttl=63 time 1 ms
.10: icmp_seq=75 ttl=63 ti 1 ms
.10: icmp_seq=76 ttl=63 ti 1 ms
.10: icmp_seq=77 ttl=63 ti 101 ms
.10: icmp_seq=78 ttl=63 ti 1 ms
.10: icmp_seq=79 ttl=63 time 1 ms
.10: icmp_seq=860 ttl=63 ti 1 ms
.10: icmp_seq=81 ttl=63 ti 1 ms
.10: icmp_seq=82 ttl=63 ti 1 ms
.10: icmp_seq=83 ttl=63 ti 1 ms
.10: icmp_seq=84 ttl=63 ti 1 ms
.10: icmp_seq=85 ttl=63 ti ms
.10: icmp_seq=86 ttl=63 ti 1 ms
.10: icmp_seq=87 ttl=63 time 1 ms
.18: icmp_seq=88 ttl=63 ti 1 ms
.10: icmp_seq=89 ttl=63 ti 1 ms
.10: icmp_seq=90 ttl=63 ti 101 ms
.10: icmp_seq=91 ttl=63 ti 1 ms
.10: icmp_seq=92 ttl=63 time=101 ms
.10: icmp_seq=93 ttl=63 ti 1 ms
.10: icmp_seq=94 ttl=63 ti 1 ms
.10: icmp_seq=95 ttl=63 time 1 ms
.18: icmp_seq=96 ttl=63 ti 1 ms
.10: icmp_seq=97 ttl=63 ti 1 ms
.10: icmp_seq=98 ttl=63 ti 101 ms
.10: icmp_seq=99 ttl=63 ti 1 ms
.10: icmp_seq=100 ttl=63 time=101 ms

[= 0= = Y = (W= U = R = = V= (R = = = )
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. Trash
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--- 192.168.2.10 ping statistics ---
100 packets transmitted, 100 received, 0% packet loss, time 99145ms
rtt min/avg/max/mdev = 100.511/101.071/162.334/0.347 ms

i~5
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test z dodanym opodznieniem 1000ms wynik z 100 pomiarow
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Activities (] Terminal maj 12 19:31

administrator@ubuntu-tc-A: ~

(=1}

bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.16
bytes from 192.16
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.16
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.:
bytes from 192.16
bytes from 192.:

.10: icmp_seq=68 ttl=63 time=1001 ms
.18: icmp_seq=69 ttl=63 ti 1 ms
.10: icmp_seq=70 ttl=63 ti 1 ms
.10: icmp_seq=71 ttl=63 ti 1 ms
.10: icmp_seq=72 ttl=63 ti ms
.10: icmp_seq=73 ttl=63 ti 1 ms
.10: icmp_seq=74 ttl=63 ms
.10: icmp_seq=75 ttl=63 ti ms
.10: icmp_seq=76 ttl=63 ti 1 ms
.10: icmp_seq=77 ttl=63 ti 1001 ms
.10: icmp_seq=78 ttl=63 ti 1 ms
.10: icmp_seq=79 ttl=63 ms
.10: icmp_seq=860 ttl=63 ti 1 ms
.10: icmp_seq=81 ttl=63 ti 1 ms
.10: icmp_seq=82 ttl=63 ti 1 ms
.10: icmp_seq=83 ttl=63 ti 1 ms
.10: icmp_seq=84 ttl=63 ti 1 ms
.10: icmp_seq=85 ttl=63 ti 1 ms
.10: icmp_seq=86 ttl=63 ti 1 ms
.10: icmp_seq=87 ttl=63 ms
.18: icmp_seq=88 ttl=63 ti 1 ms
.10: icmp_seq=89 ttl=63 ti 1 ms
.10: icmp_seq=90 ttl=63 ti 1001 ms
.10: icmp_seq=91 ttl=63 ti 1 ms
.10: icmp_seq=92 ttl=63 ms
.10: icmp_seq=93 ttl=63 ti 1 ms
.10: icmp_seq=94 ttl=63 ti 1 ms
.10: icmp_seq=95 ttl=63 ms
.18: icmp_seq=96 ttl=63 ti 1 ms
.10: icmp_seq=97 ttl=63 ti 1 ms
.10: icmp_seq=98 ttl=63 ti 1001 ms
.10: icmp_seq=99 ttl=63 ti 1 ms
.10: icmp_seq=100 ttl=63 time=1001 ms
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--- 192.168.2.10 ping statistics ---
100 packets transmitted, 100 received, 0% packet loss, time 99107ms
rtt min/avg/max/mdev = 1000.494/1600.911/1001.730/0.261 ms

LR

test z dodanym opodznieniem 5000ms wynik z 100 pomiarow

Test ograniczen pasma

Test bez ograniczenia 30s (UDP 1Gbps iperf)
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Terminal
administrator@ubuntu-tc-A: ~ m administrator@ubuntu-tc-B: ~

terval Transfer Bitrate Total Datagrams Interval Transfer Bitrate Jitter Lost/Total Datagrams
.00-1. e 119 MBytes 999 Mbits/sec 86279 ] ©0.00-1.00 119 MBytes 999 Mbits/sec 0.002 41/86279 (0.04
.00-2. e 119 MBytes 1000 Mbits/sec 86325 119 MBytes 999 Mbits/sec 0.003 87/86325 (0.1%)
.00-3. e 119 MBytes 1000 Mbits/sec 86322 119 MBytes 1000 Mbits/sec .001 30/86322 (0.035%)
119 MBytes 1000 Mbits/sec 86323 119 MBytes 999 Mbits/sec 0.001 72/86323 (0.08
119 MBytes 1.00 Gbits/sec 86327 119 MBytes 998 Mbits/sec 0.002 140/86327 (0.16%)
119 MBytes 1.00 Gbits/sec 86327 119 MBytes 999 Mbits/sec .002 45/86327 (0.052%)
119 MBytes 1.00 Gbits/sec 86329 119 MBytes 998 Mbits/sec 0.003
119 MBytes 1000 Mbits/sec 86323 119 MBytes 999 Mbits/sec 0.002 109/86323 (0.1
119 MBytes 1.00 Gbits/sec 86328 119 MBytes 999 Mbits/sec .002 103/86328 (0.12%)
119 MBytes 1000 Mbits/sec 86326 119 MBytes 1000 Mbits/sec 0.003 4/86326 (0.004
119 MBytes 1000 Mbits/sec 86324 10.00-11.00 119 MBytes 999 Mbits/sec 0.002
119 MBytes 1.00 Gbits/sec 86333 11.00-12.00 119 MBytes 1.00 Gbits/sec .002
119 MBytes 1.00 Gbits/sec 86331 12.00-13.00 119 MBytes 999 Mbits/sec 0.003 108/86331
119 MBytes 1000 Mbits/sec 86319 13.00-14.00 119 MBytes 998 Mbits/sec 0.002 123/86319 (0.1
119 MBytes 1000 Mbits/sec 86324 14.00-15.00 119 MBytes 996 Mbits/sec .002 375/86324 (0.43%)
119 MBytes 1.00 Gbits/sec 86330 15.00-16.00 119 MBytes 999 Mbits/sec 0.002 123/86330
119 MBytes 1000 Mbits/sec 86321 16.00-17.00 119 MBytes 998 Mbits/sec 0.002 126/86321
119 MBytes 1000 Mbits/sec 86313 17.00-18.00 119 MBytes 998 Mbits/sec .003 134/86313
119 MBytes 1.00 Gbits/sec 86339 18.00-19.00 119 MBytes 998 Mbits/sec 0.002 226/86339
119 MBytes 1.00 Gbits/sec 86327 19.00-20.00 119 MBytes 999 Mbits/sec 0.001 84/86327 (0.6!
119 MBytes 1000 Mbits/sec 86321 20.00-21.00 119 MBytes 998 Mbits/sec .002 160/86321 (0.19%)
119 MBytes 1.00 Gbits/sec 86329 21.00-22.00 119 MBytes 999 Mbits/sec 0.002 113/86329 (0.1
119 MBytes 1.00 Gbits/sec 86331 22.00-23.00 119 MBytes 995 Mbits/sec 0.002 471/86331 (0.5
119 MBytes 1000 Mbits/sec 86320 23.00-24.00 119 MBytes 997 Mbits/sec .004 235/86320 (0.27%)
119 MBytes 1000 Mbits/sec 86326 24.00-25.00 119 MBytes 999 Mbits/sec 0.003 129/86326
119 MBytes 1.00 Gbits/sec 86328 25.00-26.00 119 MBytes 999 Mbits/sec 0.002 105/86328
119 MBytes 1.00 Gbits/sec 86326 26.00-27.00 119 MBytes 998 Mbits/sec .001 137/86326
i o e 119 MBytes 1000 Mbits/sec 86325 27.00-28.00 119 MBytes 998 Mbits/sec 0.003 178/86325
28. o e 119 MBytes 1.00 Gbits/sec 86327 28.00-29.00 119 MBytes 998 Mbits/sec 0.002 174/86327 )
29. . e 119 MBytes 1000 Mbits/sec 86325 29.00-30.00 119 MBytes Mbits/sec .002 87/86325 (0.1%)
Interval Transfer Bitrate Jitter Lost/Total Datagrams Interval Transfer Bitrate Jitter Lost/Total Datagrams
0.00-30. e 3.49 GBytes 1000 Mbits/sec 0.000 ms /2589728 (0%) sender 0.00-30.00 sec 3.49 GBytes 998 Mbits/sec ©.002 ms 4048/2589728 (0.16% receiver
0.00-30. ec 3.49 GBytes 998 Mbits/sec 0.002 ms 4048/2589728 (0.16%) r - -

5201
iperf Done.

Terminal
administrator@ubuntu-tc-A: ~ C m administrator@ubuntu-tc-

ID] Interval Transfer Bitrate Total Datagrams 0.00-1.00 e MBytes 291 Mbits/sec 0.056 ms 57674/82825 %
5 .00-1. e 119 MBytes 999 Mbits/sec 86260 1.00-2.00 MBytes 292 Mbits/sec .059 ms  61161/86329 (71%)
1.00-2. e 119 MBytes 1.00 Gbits/sec 86327 2.00-3.00 MBytes 292 Mbits/sec 0.057 ms 61156/86325
2.00-3. e 119 MBytes 1000 Mbits/sec 86324 3.00-4.00 MBytes 292 Mbits/sec 0.061 ms 61165/86333 3
3.00-4. e 119 MBytes 1.00 Gbits/sec 86328 4.00-5.00 MBytes 292 Mbits/sec .057 ms  61148/86318 (71%)
4.00-5. e 119 MBytes 1000 Mbits/sec 86324 5.00-6.00 MBytes 292 Mbits/sec 0.057 ms 61157/86325
5.00-6. e 119 MBytes 1000 Mbits/sec 86325 6.00-7.00 MBytes 292 Mbits/sec 0.057 ms 61161/86329 %)
.00-7. e 119 MBytes 1.00 Gbits/sec 86341 7.00-8.00 MBytes 292 Mbits/sec .057 ms 61155/86324 (71%)
.00-8. e 119 MBytes 1000 Mbits/sec 86316 8.00-9.00 MBytes 292 Mbits/sec 0.057 ms 61157/86326
.00-9. e 119 MBytes 1.00 Gbits/sec 86328 9.00-10.00 se MBytes 292 Mbits/sec 0.059 ms 61159/86327
.00-10. e 119 MBytes 1000 Mbits/sec 86321 10.00-11.00 e MBytes 292 Mbits/sec .055 ms 61155/86324 (71%)
10.00-11. e 119 MBytes 1.00 Gbits/sec 86332 11.00-12.00 MBytes 292 Mbits/sec 0.057 ms 61160/86329
11.00-12. e 119 MBytes 1000 Mbits/sec 86320 12.00-13.00 se MBytes 292 Mbits/sec 0.059 ms 61155/86324
12.00-13. e 119 MBytes 1.00 Gbits/sec 86331 13.00-14.00 e MBytes 292 Mbits/sec .056 ms  61160/86328
13.00-14. e 119 MBytes 1000 Mbits/sec 86322 14.00-15.00 se MBytes 292 Mbits/sec 0.059 ms 61155/86323
14.00-15. e 119 MBytes 1000 Mbits/sec 86327 15.00-16.00 MBytes 292 Mbits/sec 0.054 ms 61158/86328
15.00-16. e 119 MBytes 1000 Mbits/sec 86325 16.00-17.00 MBytes 292 Mbits/sec .060 ms 61156/86324 (71%)
16.00-17. e 119 MBytes 1.00 Gbits/sec 86330 17.00-18.00 se MBytes 292 Mbits/sec 0.059 ms 61156/86324
17.00-18. e 119 MBytes 1000 Mbits/sec 86321 18.00-19.00 se MBytes 292 Mbits/sec 0.058 ms 61158/86327
18.00-19. e 119 MBytes 1.00 Gbits/sec 86327 19.00-20.00 e MBytes 292 Mbits/sec .056 ms  61157/86326 (71%)
19.00-20. e 119 MBytes 1000 Mbits/sec 86325 20.00-21.00 MBytes 292 Mbits/sec 0.057 ms 61160/86328
20.00-21. e 119 MBytes 1.00 Gbits/sec 86327 21.00-22.00 se MBytes 292 Mbits/sec 0.058 ms 61157/86327
21.00-22. e 119 MBytes 1.00 Gbits/sec 86327 22.00-23.00 e MBytes 292 Mbits/sec .056 ms  61168/86336 (71%)
22.00-23. e 119 MBytes 1000 Mbits/sec 86322 23.00-24.00 se MBytes 292 Mbits/sec 0.060 ms 61145/86313
23.00-24. e 119 MBytes 1.00 Gbits/sec 86332 24.00-25.00 MBytes 257 Mbits/sec 0.055 ms 53942/76146
24.00-25. e 119 MBytes 1.00 Gbits/sec 86350 25.00-26.00 4.63 MBytes 38.9 Mbits/sec .058 ms 93150/96505 (97%)
25.00-26. e 119 MBytes 1000 Mbits/sec 86304 26.00-27.00 sec 34.8 MBytes 292 Mbits/sec 0.057 ms 61161/86330
26.00-27. e 119 MBytes 1000 Mbits/sec 86321 27.00-28.00 sec 34.8 MBytes 292 Mbits/sec 0.056 ms 61160/86329
27.00-28. e 119 MBytes 1.00 Gbits/sec 86337 28.00-29.00 e 34.8 MBytes 292 Mbits/sec .060 ms 61158/86326
28.00-29. e 119 MBytes 1000 Mbits/sec 86312 29.00-30.00 34.8 MBytes 292 Mbits/sec 0.063 ms 61157/86326
29.00-30. e 119 MBytes 1.00 Gbits/sec 86331 30.00-30.04 1.37 MBytes 291 Mbits/sec ©.048 ms 2434/3424 (7
Interval Transfer Bitrate Jitter Lost/Total Datagrams Interval Transfer Bitrate Jitter Lost/Total Datagrams
©.00-30. ec 3.49 GBytes 1000 Mbits/sec ©.000 ms ©/2589717 (0%) sender ©.00-30.04 sec 1010 MBytes 282 Mbits/sec 0.048 ms 1858455/2589708 (72%) receilver
0.00-30. e 1010 MBytes 282 Mbits/sec ©.048 ms 1858455/2589708 (72% - R
5201

iperf Done.
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Terminal j12 1
administrator@ubuntu-te-A: ~ m administrator@ubuntu-tc-B: ~

Transfer Bitrate Total Datagrams o e MBytes 97.1 Mbits/sec 0.201 ms 67613/75998 (89%)
.06-1. ec 119 MBytes 1000 Mbits/sec 86324 . MBytes 97.2 Mbits/sec ©.184 ms 77946/86335 (9
.00-2. ec 119 MBytes 999 Mbits/sec 86271 .80-3. MBytes 97.2 Mbits/sec ©.197 ms 77916/86306 (96%)
119 MBytes 1000 Mbits/sec 86321 o MBytes 97.2 Mbits/sec ©.185 ms 77937/86326 (90%)
119 MBytes 1.0 Gbits/sec 86326 . MBytes 97.2 Mbits/sec ©.188 ms 77941/86331 (9
119 MBytes 1800 Mbits/sec 86322 . MBytes 97.2 Mbits/sec ©.206 ms 77935/86324 (96%)
119 MBytes 1.80 Gbits/sec 86330 6.00-7. MBytes 97.2 Mbits/sec ©.197 ms 77934/86324 (90%)
119 MBytes 1.0 Gbits/sec 86333 7.00-8. MBytes 97.2 Mbits/sec ©.193 ms 77944/86333 (9
119 MBytes 1800 Mbits/sec 86316 8.00-9. .74 MBytes 23.0 Mbits/sec ©.167 ms 18415/20401 (96%)
119 MBytes 1.80 Gbits/sec 86351 9.00-10.00 sec 9.94 MBytes 83.5 Mbits/sec ©.186 ms 145662/152261 (95
119 MBytes 1600 Mbits/sec 86321 10.00-11.60 6 MBytes 97.2 Mbits/sec ©.198 ms 77921/86311 (9
119 MBytes 1000 Mbits/sec 86309 11.60-12.60 se MBytes 97.2 Mbits/sec ©.209 ms 77938/86327 (9
119 MBytes 1.80 Gbits/sec 86330 12.60-13.60 se MBytes 97.2 Mbits/sec ©.191 ms 77939/86329 (90%)
119 MBytes 1600 Mbits/sec 86322 13.00-14.00 se MBytes 97.2 Mbits/sec ©.196 ms 77936/86325
119 MBytes 1.0 Gbits/sec 86333 14.80-15.60 MBytes 97.2 Mbits/sec ©.188 ms 77944/86334 (96%)
119 MBytes 1000 Mbits/sec 86312 15.00-16.60 MBytes 97.2 Mbits/sec ©.192 ms 77923/86312 (90%)
119 MBytes 1.0 Gbits/sec 86334 16.60-17.60 se MBytes 97.2 Mbits/sec ©.204 ms 77938/86328
119 MBytes 1800 Mbits/sec 86322 17.60-18.00 se MBytes 97.2 Mbits/sec ©.208 ms 77946/86335
119 MBytes 1.80 Gbits/sec 86328 18.60-19.60 se MBytes 97.2 Mbits/sec ©.198 ms 77929/86318
119 MBytes 1600 Mbits/sec 86324 19.06-20.60 MBytes 97.2 Mbits/sec ©.200 ms 77934/86324
119 MBytes 1800 Mbits/sec 86325 . 20.00-21.00 se MBytes 97.2 Mbits/sec ©.204 ms 77941/86330
119 MBytes 1000 Mbits/sec 86323 21.00-22.00 se MBytes 97.2 Mbits/sec ©.191 ms 77940/86330
119 MBytes 1.0 Gbits/sec 86331 22.00-23.00 se MBytes 97.2 Mbits/sec ©.196 ms 77931/86320
119 MBytes 1800 Mbits/sec 86323 23.00-24.00 MBytes 97.2 Mbits/sec ©.194 ms 77933/86323
119 MBytes 1.80 Gbits/sec 86331 24.00-25.00 MBytes 97.2 Mbits/sec ©.162 ms 77954/86343
119 MBytes 1.0 Gbits/sec 86330 25.00-26.00 se MBytes 97.2 Mbits/sec ©.200 ms 77924/86314
119 MBytes 1.0 Gbits/sec 86326 26.00-27.00  se MBytes 97.2 Mbits/sec ©.192 ms 77943/86332
119 MBytes 1000 Mbits/sec 86318 27.00-28.00 se MBytes 97.2 Mbits/sec 0.196 ms 77936/86326
27. . ec 119 MBytes 1.00 Gbits/sec 86342 28.00-29.00 MBytes 97.2 Mbits/sec ©.192 ms 77932/86321
119 MBytes 1600 Mbits/sec 86308 29.00-30.00 se MBytes 97.2 Mbits/sec ©.193 ms 77934/86324
29. o 119 MBytes 1.80 Gbits/sec 86331 30.00-30.12 MBytes 97.1 Mbits/sec ©.171 ms 9198/16193 (90
Interval Transfer Bitrate Jitter  Lost/Total Datagrams Interval Transfer Bitrate Jitter  Lost/Total Datagrams
0.00-30.00 sec 3.49 GBytes 1000 Mbits/sec 0.000 ns 072589717 (0%) sender 0.00-30.12 338 MBytes 94.3 Mbits/sec ©.171 ms 2344557/2589638 (91%) receiver
©.00-36.12 sec 338 MBytes 94.3 Mbits/sec ©0.171 ms 2344557/2589638 (9 --
eruer lictening on
Done. *  ShowApplications

) Terminal maj 12 19:46 Activities Terminal maj 12 19:46

el administrator@ubuntu-tc-A: 1 administrator@ubuntu-tc-B: ~

&

MBytes 9.72 Mbits/sec 0.237 ms 67932/68771
MBytes 9.72 Mbits/sec 0.227 ms 85488/86327
MBytes 9.72 Mbits/sec 0.257 ms 85569/86408
MBytes 9.72 Mbits/sec 0.317 ms 85472/86311
MBytes 9.72 Mbits/sec 0.289 ms 85513/86352
MBytes 9.72 Mbits/sec 0.289 ms 85486/86325
MBytes 9.72 Mbits/sec 0.262 ms 85488/86327
MBytes 9.72 Mbits/sec 0.368 ms 85480/86319
MBytes 9.71 Mbits/sec 1.184 ms 140337/141175 (
MBytes 9.72 Mbits/sec 0.326 ms 30558/31397
MBytes 9.72 Mbits/sec 0.281 ms 85495/86334
MBytes 9.72 Mbits/sec 0.259 ms 85481/86320
MBytes 9.72 Mbits/sec 0.273 ms 85486/86325
MBytes 9.72 Mbits/sec 0.231 ms 85486/86325
MBytes 9.72 Mbits/sec 0.265 ms 85485/86324
MBytes 9.72 Mbits/sec 0.275 ms 85474/86313
MBytes 9.72 Mbits/sec 0.278 ms 85529/86368
MBytes 9.72 Mbits/sec 0.260 ms 85495/86334
MBytes 9.72 Mbits/sec 0.306 ms 85532/86371
MBytes 9.72 Mbits/sec 0.309 ms 85492/86331
MBytes 9.72 Mbits/sec 0.278 ms 85485/86324
MBytes 9.72 Mbits/sec 0.248 ms 85492/86331
MBytes 9.72 Mbits/sec 0.252 ms 85470/86309
MBytes 9.72 Mbits/sec 0.254 ms 85501/86340
MBytes 9.71 Mbits/sec 0.259 ms 85393/86231
MBytes 9.72 Mbits/sec 0.322 ms 85481/86320
MBytes 9.72 Mbits/sec 0.266 ms 85503/86342
MBytes 9.72 Mbits/sec 0.271 ms 85488/86327
MBytes 9.72 Mbits/sec 0.324 ms 85466/86305
MBytes 9.72 Mbits/sec 0.272 ms 85509/86348
KBytes Mbits/sec ©.289 ms 16391/16552

&

ID] Interval Transfer Bitrate Total Datagrams

5 .00-1. 119 MBytes 999 Mbits/sec 86273
.00-2. 119 MBytes 1000 Mbits/sec 86319
.00-3. 119 MBytes 1.00 Gbits/sec 86335
.00-4. 119 MBytes 1.00 Gbits/sec 86333
.00-5, 119 MBytes 1000 Mbits/sec 86307
.00 119 MBytes 1.00 Gbits/sec 86344 _ .00-8.,
.00-7, 119 MBytes 1000 Mbits/sec 86318 .00-9,
.00-8, 119 MBytes 1.00 Gbits/sec 86337 .60-10.
.00-9.00 115 MBytes 1000 Mbits/sec .66-11
.00-10.00 sec 119 MBytes 1.00 Gbits/sec .60-12.
.66-11.00 sec 119 MBytes 1680 Mbits/sec .60-13.
.86-12.00 sec 119 MBytes 1.86 Gbits/sec .00-14.
.66-13.00 sec 119 MBytes 1086 Mbits/sec .00-15
.66-14.00 sec 119 MBytes 1686 Mbits/sec 00-16.
.00-15.00 sec 119 MBytes 1000 Mbits/sec 86 00-17.
.00-16.00 sec 119 MBytes 1.80 Gbits/sec .00-18.
.00-17.00 sec 119 MBytes 1.80 Gbits/sec .00-19.
.00-18. 119 MBytes 1000 Mbits/sec 86 .00-20.
.00-19.00 sec 119 MBytes 1.80 Gbits/sec .00-21
.00-20.00 sec 119 MBytes 1000 Mbits/sec .00-22
.00-21. 119 MBytes 1000 Mbits/sec 86 .00-23.
.00-22.00 sec 119 MBytes 1.80 Gbits/sec .00-24
.00-23.00 sec 119 MBytes 1000 Mbits/sec .00-25
.00-24. 119 MBytes 1.00 Gbits/sec 86 .00-26
.00-25.00 sec 119 MBytes 1000 Mbits/sec .00-27
.00-26.00 sec 119 MBytes 1.80 Gbits/sec .00-28
6.00-27. 119 MBytes 1000 Mbits/sec 86 .00-29.
.00-28.00 sec 119 MBytes 1000 Mbits/sec .00-30
.00-29.00 sec 119 MBytes 1.80 Gbits/sec .00-31
.00-30. 119 MBytes Mbits/sec 86 31.00-31.

o oo

oo o6

Qoo o oo

6060606060000

NRbbbbbbbpbbbbhbbbbbhbbbbhbbbbbbbD

Interval Transfer Bitrate Jitter Lost/Total Datagrams Interval Transfer Bitrate Jitter Lost/Total Datagrams
0.00-30. sec 3.49 GBytes 1000 Mbits/sec ©.000 ms ©/2589727 (@%) sender 0.00-31. e 36.1 MBytes 9.72 Mbits/sec 0.289 ms 2563457/2589624 (99%) receilver

0.00-31. sec 36.1 MBytes 9.72 Mbits/sec 0.289 ms 2563457/2589624 (99%) rece =

Done.

sl
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) Terminal maj 12 19:48 ctivities Terminal maj 12 19:48
administrator@ubuntu-tc-A: ~ e g administrator@ubuntu-tc-B:

Interval Transfer Bitrate Total Datagrams .00-12. e 119 KBytes 973 Kbits/sec 644 5244/5328 (98%)

0.00-1. 119 MBytes 999 Mbits/sec 86272 .00-13. e 119 KBytes 973 Kbits/sec .180 86341/86425 (1e+02%

1.00-2. 119 MBytes 1.00 Gbits/sec 86345 .00-14. e 119 KBytes 973 Kbits/sec 6.327 86323/86407 (1le+0)

2.00-3. 119 MBytes 1000 Mbits/sec 86309 .06-15. e 119 KBytes 973 Kbits/sec 6.163 86370/86454 (1e+02%)

3.00-4. e 119 MBytes 1000 Mbits/sec 86314 .00-16. e 119 KBytes 973 Kbits/sec 0.225 86361/86445

4.00-5 e 119 MBytes 1.00 Gbits/sec 86338 .00-17. e 119 KBytes 973 Kbits/sec 0.255 86323/86407

5.80-6. 119 MBytes 1.00 Gbits/sec 86346 .00-18. e 117 KBytes 961 Kbits/sec 0.257 85299/85382

6.00-7. 119 MBytes 1000 Mbits/sec 86305 .00-19. e 119 KBytes 973 Kbits/sec 0.201 86371/86455

7.00-8. 119 MBytes 1.00 Gbits/sec 86336 .00-20. e 119 KBytes 973 Kbits/sec 0.197 86380/86464

8.00-9. 119 MBytes 1000 Mbits/sec 86322 .00-21. e 119 KBytes 973 Kbits/sec 15.365 ms 1028905/1028989 (1e+02%)

9.00-16. 119 MBytes 1000 Mbits/sec 86321 .00-22. e 119 KBytes 973 Kbits/sec 11.929 ms 0/84

10.00-11. 119 MBytes 1.00 Gbits/sec 86335 .00-23. e 119 KBytes 973 Kbits/sec 11.918 ms 0/84

11.00-12. 119 MBytes 1600 Mbits/sec 86316 .00-24. e 119 KBytes 973 Kbits/sec 11.923 ms 0/84

12.00-13. 119 MBytes 1600 Mbits/sec 86326 .00-25. e 117 KBytes 961 Kbits/sec 11.922 ms 0/83

13.00-14. 119 MBytes 1.00 Gbits/sec 86326 .00-26. e 119 KBytes 973 Kbits/sec 11.911 ms 0/84

14.00-15. 119 MBytes 1.00 Gbits/sec 86327 6.00-27. e 119 KBytes 973 Kbits/sec 11.965 ms 0/84

15.00-16. 119 MBytes 1000 Mbits/sec 86317 .00-28. e 119 KBytes 973 Kbits/sec 11.911 ms 0/84

16.00-17. 119 MBytes 1.00 Gbits/sec 86361 .00-29, e 119 KBytes 973 Kbits/sec 11.910 ms 0/84 (

17.00-18. 119 MBytes 1.00 Gbits/sec 86336 .00-30. e 119 KBytes 973 Kbits/sec 11.907 ms 0/84 (

18.00-19. 119 MBytes 1000 Mbits/sec 86289 .00-31. e 119 KBytes 973 Kbits/sec 11.898 ms 0/84 (0%)

19.00-20. 119 MBytes 1000 Mbits/sec 86325 < .06-32. e 119 KBytes 973 Kbits/sec 7.989 ms 6599/6683 (99%)
20.00-21. 119 MBytes 1.00 Gbits/sec 86326 .00-33. e 119 KBytes 973 Kbits/sec 0.267 ms 86331/86415 (le+0
21.00-22. 119 MBytes 1.00 Gbits/sec 86328 .00-34. e 117 KBytes 961 Kbits/sec ©.183 ms 85295/85378 (1e+02%
22.00-23. e 119 MBytes 1000 Mbits/sec 86323 .00-35. e 119 KBytes 973 Kbits/sec ©.140 ms 86411/86495 (le+0
23.00-24. 119 MBytes 1.00 Gbits/sec 86328 .00-36. 119 KBytes 973 Kbits/sec 0.175 ms 86330/86414 (le+0
24.00-25. 119 MBytes 1.00 Gbits/sec 86336 .00-37. e 119 KBytes 973 Kbits/sec 0.312 ms 86322/86406 (le+0
25.00-26. 119 MBytes 1000 Mbits/sec 86320 .00-38. e 119 KBytes 973 Kbits/sec 0.353 ms 86351/86435 (le+0)
26.00-27. 119 MBytes 1000 Mbits/sec 86301 .00-39. e 119 KBytes 973 Kbits/sec 0.159 ms 86388/86472 (le+0
27.00-28. 119 MBytes 1.00 Gbits/sec 86368 .00-40. e 119 KBytes 973 Kbits/sec 0.164 ms 86338/86422 (le+0
28.00-29. 119 MBytes 1600 Mbits/sec 86302 T46.00-41. e 119 KBytes 973 Kbits/sec 0.214 ms 86307/86391 (le+0
29.00-30. 119 MBytes 1.00 Gbits/sec 86340 .00-41. e 109 KBytes 974 Kbits/sec 0.147 ms 79199/79276 (le+0
Interval Transfer Bitrate Jitter Lost/Total Datagrams D] Interval Transfer Bitrate Jitter Lost/Total Datagrams
0.00-30. 3.49 GBytes 1000 Mbits/sec 0.000 ms ©/2589738 (0%) sender 5]  ©0.00-41. ec 4.86 MBytes 972 Kbits/sec ©.147 ms 2585788/2589304 (le+0
0.00-41. 4.86 MBytes 972 Kbits/sec 0.147 ms 2585788/2589304 (le+02% = =

[}
[}
[}
[}
[}
[}
[
[
0
0

rver listening on 5201
Done. - -

Y |

Activitlys 6= Terminal maj 12 1
administrator@ubuntu-te-A: ~ g administrator@ubuntu-te-B:

Interval Transfer Bitrate Retr Cwnd 6.00-1.00 e .17 GBytes .0 Gbits/sec
0.00-1. .17 GBytes 10.1 Gbits/sec [} 16 MBytes 1.00-2.00 e .25 GBytes .8 Gbits/sec
1.00-2. .25 GBytes 10.8 Gbits/sec 16 MBytes 2.00-3.00 e .29 GBytes .1 Gbits/sec
2.00-3. .29 GBytes 11.1 Gbits/sec 16 MBytes 3.00-4.00 e .27 GBytes .9 Gbits/sec
3.00-4. .27 GBytes 10.9 Gbits/sec 16 MBytes e .26 GBytes .9 Gbits/sec
4.00-5. .26 GBytes 10.9 Gbits/sec 16 MBytes e .26 GBytes .8 Gbits/sec
5.80-6. .26 GBytes 10.8 Gbits/sec 16 MBytes 6 e .27 GBytes .9 Gbits/sec
6.00-7. .27 GBytes 10.9 Gbits/sec 16 MBytes e .25 GBytes .7 Gbits/sec
7.00-8. .25 GBytes 10.7 Gbits/sec 16 MBytes se .24 GBytes .7 Gbits/sec
8.00-9. .24 GBytes 10.7 Gbits/sec 16 MBytes e .26 GBytes .8 Gbits/sec
9.00-10. .26 GBytes 10.8 Gbits/sec 16 MBytes 10.00-11.00 e .23 GBytes .5 Gbits/sec

10.00-11. e .23 GBytes 10.5 Gbits/sec 16 MBytes 11.00-12.00 e .22 GBytes .4 Gbits/sec
11.60-12. .22 GBytes 10.4 Gbits/sec 16 MBytes 12.60-13.80 se .25 GBytes .7 Gbits/sec
12.00-13. e .25 GBytes 10.7 Gbits/sec 16 MBytes 13.00-14.00 se .20 GBytes Gbits/sec
13.00-14. e .20 GBytes 10.3 Gbits/sec 16 MBytes 14.00-15.00 se .05 GBytes 9.01 Gbits/sec
14.00-15. e .05 GBytes 9.81 Gbits/sec 16 MBytes 15.00-16.00 se .17 GBytes .0 Gbits/sec
15.00-16. .17 GBytes 10.6 Gbits/sec 16 MBytes 16.00-17.00 se .19 GBytes .2 Gbits/sec
16.00-17. e 013 es 10.2 Gbits/sec 16 MBytes 17.00-18.00 se .17 GBytes .1 Gbits/sec
17.00-18. .18 GBytes 10.1 Gbits/sec 16 MBytes 18.00-19.00 se .18 GBytes .1 Gbits/sec
18.00-19. e .18 es 10.1 Gbits/sec 16 MBytes 19.00-20.00 se .18 GBytes .1 Gbits/sec
19.00-20. e .18 es 10.1 Gbits/sec 16 MBytes 20.00-21.00 se .18 GBytes .1 Gbits/sec
20.00-21. .18 es 10.1 Gbits/sec 16 MBytes 21.00-22.00 se .21 GBytes .4 Gbits/sec
21.00-22. C .21 es 10.4 Gbits/sec 16 MBytes 22.00-23.00 se .13 GBytes 9.73 Gbits/sec
22.00-23. C .13 es 9.73 Gbits/sec 16 MBytes 23.00-24.00 se .13 GBytes 9.68 Gbits/sec
23.00-24. .13 es 9.68 Gbits/sec 16 MBytes 24.00-25.00 se .06 GBytes 9.08 Gbits/sec
24.00-25 e .06 es 9.08 Gbits/sec 16 MBytes 25.00-26.00 se .25 GBytes .7 Gbits/sec
25.00-26 e .25 es 10.7 Gbits/sec 16 MBytes 26.00-27.00 se .19 GBytes .2 Gbits/sec
26.00-27. .19 es 10.2 Gbits/sec 16 MBytes 27.00-28.00 se .17 GBytes .1 Gbits/sec
27.00-28. e .17 es 10.1 Gbits/sec 16 MBytes 28.00-29.00 se .21 GBytes .4 Gbits/sec
28.00-29. C .21 es 10.4 Gbits/sec 16 MBytes 29.00-30.00 se .24 GBytes 6 Gbits/sec

29.00-30. .24 GBytes 10.6 Gbits/sec 16 MBytes 30.00-30.00 se 506 KBytes 8.62 Gbits/sec

Interval Transfer Bitrate e Interval Transfer Bitrate

6.00-30. 36.1 GBytes 10.3 Gbits/sec 2 sender 6.00-30.060 se 1 GBytes 16.3 Gbits/sec receiver

©.00-30. .1 GBytes 10.3 Gbits/sec receiver - - -

L O MV Vv

Done.

s il
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Terminal

.00-2.
.08-3.
.00-4.
.08-5

29.
Interval
0.00-30.
©.00-30.

Done.

.00-1.
.00-2.
.00-3.
.00-4,

Interval
©.00-30.
0.00-30.

iperf Done.

Transfer
36.
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Transfer

345
sec 345

MBytes
MBytes

maj 12 1952

administrator@ubuntu-tc-A: ~

Bitrate
EL

9
204
283
283
204
283
204
283
283
294
283
283
294
283
283
294
283
294
283
283
204
283
283
204
283
283
294
283
294
283

Mbits/sec
Mbits/sec
Mbits/sec
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Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec

Bitrate
288 Mbits/sec
287 Mbits/sec

Retr
0

Cwnd
.78
.15
.15

administrator@ubuntu-tc-A: ~

Bitrate

Bitrate

Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec

96.4 Mbits/sec
95.6 Mbits/sec

Retr
[}

Cwnd

619
1.18
1.75
2.31
2.86
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00

3.00

MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes

sender
receiver

KBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes

sender
receiver

i
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
%
[
[

Terminal

Rhythmbox ©-11-
Z —-.90-12.
.00-13.
.00-14.
.00-15.
+00-16.
.00-17.
.00-18.
.00-19.
.00-20.
.00-21.
.00-22.
.00-23.
.00-24.
.00-25.
00-26.

00-27.
.00-28.
.00-29.
00-30.

00-30.

ID] Interval

5]  9.00-30.

erver listening on

0.00-
1.00-
2.00-
3.00-
4.00-
5.00

0-
0-

of
o
o
o
o
o
o

6.
7.
8.00-9.
9.00-10.
0-11.
90-12.
5] 12.00-13.
5] 13.00-14.
5] 14.00-15.
15.00-16.
16.00-17.
17.00-18.
18.00-19.
19.00-20.
20.00-21.
21.00-22.
22.00-23.
23.00-24.
24.00-25.00
25.00-26.00
26.00-27.
27.00-28.00
28.00-29.00
29.00-30.00
30.00-30.23
D] Interval
5] 0.00-30.23

hythmbox

erver listening on

34.1
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
34.2
2.96

MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes

Transfer

1.00

Transfer

345

GBytes

MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes

MBytes

maji12 1

administrator@ubuntu-tc-B:

286
287
287
287
287
287
287
287
287
287
287
287
287
287
287
287
287
287
287
287
287
287
287
287
287
287
287
287
287
287
287
Bitra
287

Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
te

Mbits/sec

maj 12 1

administrator@ubuntu-tc-8: ~

Mbits/sec
Mbits/sec

6 Mbits/sec

95
95

95.8
95.6
95

95.6

Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec

Bitrate

95.6

Mbits/sec

Ograniczenie pasma do 10Mbps 30s (TCP iperf)

receiver

receiver
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Terminal maj 12 19:54 itie: e maj 12 19:54
administrator@ubuntu-tc-A: ~ administrator@ubuntu-tc-f

s [ ID] Interval Transfer Bitrate Retr Cwnd 1.00-2.00 se MBytes 9.56 Mbits/sec

[ 5] ©.00-1.00 sec 2.26 MBytes 18.9 Mbits/sec 0 294 KBytes 2.60-3. e .14 MBytes 9.58 Mbits/sec

sec 1.25 MBytes 10.5 Mbits/sec @ 352 KBytes 4 3.00-4. e .14 MBytes 9.56 Mbits/sec

sec 1.48 MBytes 12.5 Mbits/sec 410 KBytes e .14 MBytes 9.56 Mbits/sec

sec 1.72 MBytes 14.4 Mbits/sec 468 KBytes 5 e .14 MBytes 9.57 Mbits/sec

sec 1.61 MBytes 8.46 Mbits/sec 527 KBytes 5 e .14 MBytes 9.58 Mbits/sec

sec 2.20 MBytes 18.4 Mbits/sec 585 KBytes 5 e .14 MBytes 9.56 Mbits/sec

sec 1.25 MBytes 16.5 Mbits/sec 643 KBytes 5 e .14 MBytes 9.56 Mbits/sec

sec 1.25 MBytes 16.5 Mbits/sec 703 KBytes 3| b e .14 MBytes 9.58 Mbits/sec

sec 1.25 MBytes 16.5 Mbits/sec 761 KBytes 5] 10.60-11. e .14 MBytes 9.55 Mbits/sec

.00-10.00 sec 1.25 MBytes 16.5 Mbits/sec 819 KBytes 2hythmbox 012 e .14 MBytes 9.58 Mbits/sec

10.00-11.00 sec ©.0 Bytes 0.8 bits/sec 882 KBytes ——==_de-13. e .14 MBytes 9.56 Mbits/sec

11.00-12.00 sec 1.25 MBytes 16.5 Mbits/sec .00 MBytes 5] 13.00-14. e .14 MBytes 9.56 Mbits/sec

12.00-13.00 sec 1.25 MBytes 10.5 Mbits/sec .19 MBytes 5] 14.00-15. e .14 MBytes 9.58 Mbits/sec

13.00-14.00 sec 1.25 MBytes 10.5 Mbits/sec .42 MBytes 5] 15.00-16. e .14 MBytes 9.55 Mbits/sec

14.00-15.00 sec 1.25 MBytes 10.5 Mbits/sec .68 MBytes 5] 16.00-17.80 sec 1.14 MBytes 9.58 Mbits/sec

15.00-16.00 sec 1.25 MBytes 10.5 Mbits/sec .97 MBytes 5] 17.00-18.80 sec 1.14 MBytes 9.55 Mbits/sec

16.00-17.00 sec 1.25 MBytes 10.5 Mbits/sec 28 MBytes 5] 18.00-19.00 sec 1.14 MBytes 9.58 Mbits/sec

17.00-18.00 sec 0.0 Bytes 0.8 bits/sec 2.66 MBytes 5] 19.00-20.00 sec 1.14 MBytes 9.56 Mbits/sec

18.00-19.00 sec 1.25 MBytes 10.5 Mbits/sec 3.04 MBytes 5] 20.00-21.00 sec 837 KBytes 6.86 Mbits/sec
19.00-20.00 sec 1.25 MBytes 10.5 Mbits/sec 3.10 MBytes — 5] 21.00-22.00 sec 0.00 Bytes ©.00 bits/sec

20.00-21.00 sec 1.25 MBytes 10.5 Mbits/sec 2.44 MBytes 5] 22.00-23.00 sec 2.60 MBytes 21.9 Mbits/sec

21.00-22.00 sec 0.00 Bytes 0.00 bits/sec 144 1.08 MBytes 5] 23.00-24. 1.14 MBytes 9.53 Mbits/sec

22.00-23.00 sec 2.50 MBytes 21.0 Mbits/sec 2.17 MBytes 5] 24.00-25. e .14 MBytes 9.58 Mbits/sec

23.00-24.00 sec 1.25 MBytes 10.5 Mbits/sec 2.22 MBytes 5] 25.60-26. e .14 MBytes 9.58 Mbits/sec

.86-25.00 sec 1.25 MBytes 16.5 Mbits/sec 2.33 MBytes 5] 26.60-27. e .14 MBytes 9.56 Mbits/sec

.86-26.00 sec 1.25 MBytes 16.5 Mbits/sec 2.46 MBytes 5] 27.60-28. e .14 MBytes 9.56 Mbits/sec

.80-27.00 sec 1.25 MBytes 16.5 Mbits/sec 2.58 MBytes 5] 28.00-29. e .14 MBytes 9.58 Mbits/sec

.00-28.00 sec 1.25 MBytes 16.5 Mbits/sec .69 MBytes 5] 29.60-30. e .14 MBytes 9.56 Mbits/sec
.90-29.00 sec ©.00 Bytes 0.8 bits/sec 2.79 MBytes 5] 30.60-31. e .14 MBytes 9.57 Mbits/sec
.90-30.00 sec 1.25 MBytes 16.5 Mbits/sec 2.86 MBytes 5] 31.60-31. e 537 KBytes 6.33 Mbits/sec

Interval Transfer Bitrate 1D] Interval Transfer Bitrate
©.00-30.00 sec 36.2 MBytes 10.1 Mbits/sec sender 5] ©.00-31. ec 35.9 MBytes 9.49 Mbits/sec receiver
©.00-31.70 sec 35.9 MBytes 9.49 Mbits/sec receiver - - - -

5201

Done.

Y |

maj 12 19:56 c Terminal maj 12 1
administrator@ubuntu-tc-A: ~ e administrator@ubuntu-tc-8: ~

Interval Transfer Bitrate etr Cwnd .00-13.00 sec KBytes 973 Kbits/sec
©.00-1.00 sec 379 KBytes 3.10 Mbits/sec © 56.6 KBytes .00-14.00 sec KBytes 950 Kbits/sec
1.00-2.60  se 146 KBytes 1.19 Mbits/sec  © 62.2 KBytes .00-15.00 sec KBytes 950 Kbits/sec
2.66-3.00  se 182 KBytes 1.49 Mbits/sec ~ © 67.9 KBytes .00-16.00 sec 6 KBytes 950 Kbits/sec
3.60-4.00  se 182 KBytes 1.49 Mbits/sec ~ © 74.9 KBytes .00-17.00 sec KBytes 973 Kbits/sec
4.00-5.80 sec 243 KBytes 1.99 Mbits/sec 0 91.9 KBytes .00-18.00 sec KBytes 938 Kbits/sec
5.00-6.00 sec 0.00 Bytes 0.00 bits/sec 123 KBytes .00-19.00 sec KBytes 973 Kbits/sec
6.00-7.80 sec 304 KBytes 2.49 Mbits/sec 164 KBytes .00-20.00 sec 116 KBytes 950 Kbits/sec
7.00-8.80 sec 365 KBytes 2.99 Mbits/sec 222 KBytes .00-21.00 sec 116 KBytes 950 Kbits/sec
8.00-9.00 sec 486 KBytes 3.98 Mbits/sec 280 KBytes .00-22.00 sec 119 KBytes 973 Kbits/sec
9.00-10. ec 669 KBytes 5.48 Mbits/sec 339 KBytes 0-23.00 sec 116 KBytes 950 Kbits/sec

10.00-11. ec 0.00 Bytes 0.00 bits/sec 397 KBytes = .90-24.00 sec 116 KBytes 950 Kbits/sec
11.00-12. ec 912 KBytes 7.48 Mbits/sec 455 KBytes .00-25.00 sec 116 KBytes 950 Kbits/sec
12.00-13. e .00 Bytes 0.00 bits/sec 515 KBytes .00-26.00 sec 119 KBytes 973 Kbits/sec
13.00-14. e .00 Bytes 0.00 bits/sec 573 KBytes .00-27.00 sec 116 KBytes 950 Kbits/sec
14.00-15 e .19 MBytes 9.97 Mbits/sec 631 KBytes .00-28.00 sec 116 KBytes 950 Kbits/sec
15.00-16. e .00 Bytes 0.00 bits/sec 689 KBytes .00-29.00 sec 119 KBytes 973 Kbits/sec
16.00-17. e .00 Bytes 0.00 bits/sec 748 KBytes 29.00-30.00 sec 115 KBytes 938 Kbits/sec
17.00-18. e .00 Bytes 0.00 bits/sec 806 KBytes 5] 30.00-31.00 sec 119 KBytes 973 Kbits/sec
18.00-19. e .00 Bytes 0.00 bits/sec 864 KBytes 5] 31.00-32.00 sec 116 KBytes 950 Kbits/sec
19.00-20.00 sec 0.00 Bytes 0.00 bits/sec 922 KBytes 5] 32.00-33.00 sec 116 KBytes 950 Kbits/sec
20.00-21.00 sec 0.00 Bytes 0.00 bits/sec 980 KBytes 5] 33.00-34.00 sec 119 KBytes 973 Kbits/sec
21.00-22.00 sec 0.00 Bytes 0.00 bits/sec 1.01 MBytes 5] 34.00-35.00 sec 116 KBytes 950 Kbits/sec
22.00-23.00 sec 0.00 Bytes ©.00 bits/sec 1.07 MBytes 5] 35.00-36.00 sec 116 KBytes 950 Kbits/sec
23.00-24.00 sec 0.00 Bytes ©.00 bits/sec 1.13 MBytes 5] 36.00-37.00 sec 116 KBytes 950 Kbits/sec
24.00-25.00 sec 0.00 Bytes ©.00 bits/sec 1.19 MBytes 5] 37.00-38.00 sec 119 KBytes 973 Kbits/sec
25.00-26.00 sec 1.25 MBytes 10.5 Mbits/sec 1.24 MBytes 5] 38.00-39.60 sec 116 KBytes 950 Kbits/sec
26.00-27.00 sec 0.00 Bytes 0.00 bits/sec 1.30 MBytes 5] 39.00-46.60 sec 116 KBytes 950 Kbits/sec
27.00-28.00 sec 0.00 Bytes 0.00 bits/sec 1.36 MBytes 5] 46.00-41.60 sec 116 KBytes 950 Kbits/sec
28.60-29.80 sec 0.00 Bytes 6.00 bits/sec 1.41 MBytes 5] 41.00-42.60 sec 119 KBytes 973 Kbits/sec
29.60-30.00 6.00 Bytes 0.86 bits/sec 1.46 MBytes 5] 42.00-42.59 sec 69.3 KBytes 964 Kbits/sec

Interval Transfer Bitrate D] Interval Transfer Bitrate
©.00-30.00 Sec 6.22 MBytes 1.74 Mbits/sec sender 5] 0.00-42.59 sec 4.86 MBytes 956 Kbits/sec receiver
©.00-42.59 sec 4.86 MBytes 956 Kbits/sec receiver - - -

erver listening on 5201

Done.. - -

B |

Test tacza w obie strony 10Mbps, opodznienie
2000ms, urata 3%, uszkodzone 10% (ping
100 pomiarow
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64
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64
64
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64
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64
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64
64
64
64
64
64
64
64
64

(=] Terminal

bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes

from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
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192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:
192.168.2.10:

Linux: TC - ograniczanie pasma, indukowanie btedéw w transmisji i opdznienia
maj 12 20:04

administrator@ubuntu-tc-A: ~

ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63
ttl=63

time=4002
time=4002
time=4003
time=4001
time=4001
time=4001
time=4001
time=40081
time=4001
time=4001
time=4001
time=4001
time=4001
time=4001
time=4001
time=40081
time=4001
time=4001
time=4001
time=4001
time=4002
time=4001
time=4001
time=40081
time=4001
time=4002
time=40081
time=4001
time=4001
time=4001

icmp_seq=57
icmp_seq=58
icmp_seq=59
icmp_seq=60
icmp_seq=61
icmp_seq=62
icmp_seq=64
icmp_seq=65
icmp_seq=66
icmp_seq=67
icmp_seq=68
icmp_seq=70
icmp_seq=71
icmp_seq=72
icmp_seq=73
icmp_seq=74
icmp_seq=76
icmp_seq=78
icmp_seq=82
icmp_seq=84
icmp_seq=85
icmp_seq=86
icmp_seq=87
icmp_seq=88
icmp_seq=89
icmp_seq=90
icmp_seq=91
icmp_seq=93
icmp_seq=94
icmp_seq=97
icmp_seq=98 ttl=63 time=4001 ms
icmp_seq=99 ttl=63 time=4001 ms
icmp_seq=100 ttl=63 time=4001 ms

ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms

--- 192.168.2.10 ping statistics ---
100 packets transmitted, 76 received, 24% packet loss, time 99542ms

rtt min/avg/max/mdev =

H

4000

.6i0/4001.120}4002.5?4/0.383 ms, pipe 5
5

Test tacza w obie strony 10Mbps, opodznienie
600ms, utrata 3%, uszkodzone 10% (TCP

Activities

& Terminal

Interval

0.00-
1.20-
2.00-
3.00-
4.00-
5.00-
6.00-
7.00-
8.00-
9.00-
10.00-
11.00-
12.00-
FENCR
14.00-
15.00-
16.00-
17.00-
18.00-
19.00-
20.00-
21.00-
22.00-
23.00-
24.00-
25.00-
26.00-
27.00-

1.20
2.00
ENC)
4.00
5.00
6.00
7.00
8.00
9.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
20.
21.00
22.
23.
24.
25.
26.
27.
28.

Transfer

102 KBytes

maj 12 20:06

administrator@ubuntu-tc-A: ~

Bitrate
695 Kbits/sec 1

©.00 Bytes 0.00 bits/sec  ©

93.3 KBytes
.00 Bytes
.00 Bytes
.00 Bytes
.00 Bytes
©.00 Bytes
90.5 KBytes
.60 Bytes
.60 Bytes
©.00 Bytes
©.00 Bytes
122 KBytes
©.00 Bytes
.00 Bytes
.00 Bytes
©0.00 Bytes
.00 Bytes
.00 Bytes
.00 Bytes
.00 Bytes
.00 Bytes
.60 Bytes
.60 Bytes
©.00 Bytes
©.00 Bytes
122 KBytes

765 Kbits/sec  ©
0.00 bits/sec
0.00 bits/sec
.00 bits/sec
.00 bits/sec
0.00 bits/sec

742 Kbits/sec
.00 bits/sec
6.00 bits/sec
.00 bits/sec
.00 bits/sec

997 Kbits/sec
.00 bits/sec
0.00 bits/sec
0.00 bits/sec
0.00 bits/sec
0.00 bits/sec
0.00 bits/sec
.00 bits/sec
0.00 bits/sec
0.00 bits/sec
6.00 bits/sec
6.00 bits/sec
.00 bits/sec
0.00 bits/sec

996 Kbits/sec  ©

Retr Cwnd

Activities (=) Terminal maj 12 20:06

administrator@ubuntu-te-8: ~

1.00-2.00
2.00-3.00
3.00-4.00
4.00-5.00
5.00-6.00
6.00-7.00
7.00-8.00
8.00-9.00
9.00-10.00
10.00-11.00
11.00-12.00
12.00-13.00
13.00-14.00
14.00-15.00
15.00-16.00
16.00-17.00
17.00-18.00
18.00-19.00
19.00-20.00
20.00-21.00
21.00-22.00
22.00-23.00
23.00-24.00
24.00-25.00
25.00-26.00
26.00-27.00
27.00-28.00
28.00-29.00
29.00-30.00

0.00 Bytes 0.00 bits/sec
14.1 KBytes 116 Kbits/sec
11.3 KBytes 92.7 Kbits/sec
2.83 KBytes 23.2 Kbits/sec
0.00 Bytes 0.00 bits/sec
56.6 KBytes 463 Kbits/sec
1.41 KBytes 11.6 Kbits/sec
33.9 KBytes 278 Kbits/sec
32.5 KBytes 267 Kbits/sec
7.87 KBytes 57.9 Kbits/sec
©0.00 Bytes 0.00 bits/sec
4.24 KBytes 34.8 Kbits/sec
14.1 KBytes 116 Kbits/sec
12.7 KBytes 104 Kbits/sec
46.4 Kbits/sec
57.9 Kbits/sec
.00 bits/sec
92.7 Kbits/sec
23.2 Kbits/sec
24.0 KBytes 197 Kbits/sec
14.1 KBytes 116 Kbits/sec
0.00 Bytes 0.00 bits/sec
0.60 Bytes 0.00 bits/sec
18.4 KBytes 151 Kbits/sec

14.1 KBytes
14.1 KBytes
28.3 KBytes.
32.5 KBytes
22.6 KBytes
22.6 KBytes
28.3 KBytes
21.2 KBytes
17.0 KBytes
15.6 KBytes
12.7 KBytes
12.7 KBytes
9.90 KBytes
8.48 KBytes
5.66 KBytes
7.07 KBytes
11.3 KBytes
11.3 KBytes
17.0 KBytes
12.7 KBytes
14.1 KBytes
18.4 KBytes
12.7 KBytes
12.7 KBytes
7.67 KBytes
7.07 KBytes
5.66 KBytes
12.7 KBytes

5.66 KBytes
7.7 KBytes
0.00 Bytes
11.3 KBytes
2.83 KBytes

0.66 Bytes 0.80 bits/sec
©.00 Bytes 0.00 bits/sec
18.4 KBytes 151 Kbits/sec
©.00 Bytes 0.00 bits/sec
©.00 Bytes 0.00 bits/sec

28.00-29.
29.00-30.

Interval
0.00-30.
0.00-31.

iperf Done.

©.00 Bytes 0.80 bits/sec
©.00 Bytes 0.00 bits/sec

Transfer Bitrate

529 KBytes 144 Kbits/sec
313 KBytes 82.0 Kbits/sec

i~§

made by Kacper Ostrowski

1 8.48 KBytes
©  8.48 KBytes

Retr
23

sender
receiver

30.00-31.00
31.00-31.20

Interval
0.00-31.20

19.8 KBytes 162 Kbits/sec
0.00 Bytes 0.00 bits/sec

Transfer Bitrate
313 KBytes 82.0 Kbits/sec

receiver
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Test tacza w obie strony 10Mbps, opoznienie
600ms, utrata 3%, uszkodzone 10% (UDP
iperf

&J Terminal maj 12 2
administrator@ubuntu-te-A: ~ g administrator@ubuntu-tc-B: ~

00 ms 0/0 (

.329 69/518 (13%)
.262 189195/189949 (1e+02%)
.243 85620/86380
.249 85598/86351
.301 85575/86341
.271 85428/86189
.247 85583/86341
314 85617/86356
.248 85572/86326
.336 85580/86331
.306 85578/86327
272 85571/86322
.301 85579/86331
.294 85558/86319

Interval Transfer Bitrate Total Datagrams 1.00-2.00 Bytes .00 bits/sec
0.00-1.20 ec 1.41 KBytes 9.65 Kbits/sec 1 2.00-3.00 KBytes 5.21 Mbits/sec
1.20-2.00 e 238 MBytes 2.50 Gbits/sec 172598 3.00-4.00 MBytes 8.73 Mbits/sec
2.00-3.00 e 119 MBytes 1.00 Gbits/sec 86329 4.00-5.00 MBytes 8.80 Mbits/sec
3.00-4.00 e 119 MBytes 1000 Mbits/sec 86319 5.00-6.00 MBytes 8.72 Mbits/sec
4.00-5.00 e 119 MBytes 1.00 Gbits/sec 86351 6.00-7.00 MBytes 8.87 Mbits/sec
5.00-6.00 e 119 MBytes 1000 Mbits/sec 86297 7.00-8.00 MBytes 8.82 Mbits/sec
6.00-7.00 e 119 MBytes 1000 Mbits/sec 86321 8.00-9.00 MBytes 8.78 Mbits/sec
7.00-8.00 e 119 MBytes 1.00 Gbits/sec 86328 9.00-10.00 MBytes 8.56 Mbits/sec
8.00-9.08 e 119 MBytes 1.00 Gbits/sec 86337 10.00-11.60 MBytes 8.74 Mbits/sec
9.00-10.00 se 119 MBytes 1000 Mbits/sec 86324 11.00-12.60 MBytes 8.70 Mbits/sec

10.00-11.80 se 119 MBytes 1000 Mbits/sec 86321 12.00-13.00 MBytes 8.68 Mbits/sec
11.00-12.80 se 119 MBytes 1.00 Gbits/sec 86343 13.00-14.00 MBytes 8.70 Mbits/sec
12.00-13.00 se 119 MBytes 1000 Mbits/sec 86310 14.00-15.00 MBytes 8.71 Mbits/sec
13.00-14.00 se 119 MBytes 1.00 Gbits/sec 86328 15.00-16.060 MBytes 8.82 Mbits/sec

.291 85545/86296
.266 85577/86333
243 85577/86342
277 85578/86307 (9!
.265 85598/86355 (99%)
.275 85548/86306 (9!
.267 85640 /86391
.265 85581/86353
.246 25828/26063
.258

.265

.256

.280

.279

.240 67730/68333 (9!

15.00-16.00 se 119 MBytes 1000 Mbits/sec 86321 17.00-18.00 MBytes 8.70 Mbits/sec
16.00-17.00 se 119 MBytes 1.00 Gbits/sec 86331 18.00-19.00 MBytes 8.76 Mbits/sec
17.00-18.00 se 119 MBytes 1.00 Gbits/sec 86331 19.60-20.60 MBytes 8.86 Mbits/sec
18.00-19.00 se 119 MBytes 1000 Mbits/sec 86324 20.00-21.00 MBytes 8.44 Mbits/sec
19.00-20.00 se 119 MBytes 1000 Mbits/sec 86321 21.00-22.60 MBytes 8.77 Mbits/sec
20.60-21.00 se 119 MBytes 1600 Mbits/sec 86322 22.66-23.60 MBytes 8.78 Mbits/sec
21.60-22.00 se 119 MBytes 1.00 Gbits/sec 86329 23.00-24.00 MBytes 8.70 Mbits/sec
22.60-23.00 se 119 MBytes 1.00 Gbits/sec 86326 24.00-25.00 MBytes 8.94 Mbits/sec
23.60-24.00 se 119 MBytes 1.00 Gbits/sec 86334 25.00-26.60 332 KBytes 2.72 Mbits/sec
24.60-25.00 se 119 MBytes 1600 Mbits/sec 86323 26.00-27.60 693 KBytes 5.68 Mbits/sec
25.00-26.00 se 119 MBytes 1.00 Gbits/sec 86333 27.00-28.00 1.02 MBytes 8.55 Mbits/sec
26.00-27.00 se 119 MBytes 1000 Mbits/sec 86306 28.00-29.00 1.05 MBytes 8.77 Mbits/sec
27.00-28.00 se 119 MBytes 1.00 Gbits/sec 86342 29.00-30.00 1.05 MBytes 8.84 Mbits/sec
28.00-29.00 se 119 MBytes 1000 Mbits/sec 86321 30.00-31.00 1.05 MBytes 8.78 Mbits/sec
.83 Mbits/sec

.01
1
0
0
0
0
0
0
0
[
[
[
[
[
0

14.00-15.00 e 119 MBytes 1.00 Gbits/sec 86328 16.00-17.00 MBytes .64 Mbits/sec 0.287 85591/86337
0
[
[}
[}
[}
[}
]
]
]
1
[
[
[
[
[

29.00-30.00 se 119 MBytes 1000 Mbits/sec 86325 31.00-31.79 853 KBytes

Interval Transfer Bitrate Jitter Lost/Total Datagrams Interval Transfer Bitrate Jitter Lost/Total Datagrams
©.00-30.00 sec 3.49 GBytes 1000 Mbits/sec ©.000 ms ©,/2589724 (%) 0.00-31.79 29.5 MBytes 7.79 Mbits/sec ©0.240 ms 2568223/2589610 (99%) receiver
©.00-31.79 sec 29.5 MBytes 7.79 Mbits/sec ©.240 ms 2568223/2589610 (99%) - -

5201

Done.

iFiE; [ ]

Test tacza w obie strony 60Mbps, opdznien
600ms, utrata 5% (UDP iperf)

Terminal maj 12 2 ] Terminal maj 12 20:13

administrator@ubuntu-tc-A: ~ e administrator@ubuntu-te-B: ~

o

Interval Transfer Bitrate Total Datagrams
0.00-1.60 119 MBytes 999 Mbits/sec 86263
1.00-2.00 119 MBytes 1.00 Gbits/sec 86329
2.00-3.60 119 MBytes 1000 Mbits/sec 86321
3.00-4.60 119 MBytes 1.00 Gbits/sec 86338
4.00-5.00 119 MBytes 1000 Mbits/sec 86314

119 MBytes 1.00 Gbits/sec 86334

119 MBytes 1000 Mbits/sec 86326

119 MBytes 1000 Mbits/sec 86318

119 MBytes 1.00 Gbits/sec 86337

119 MBytes 1.00 Gbits/sec 86328
10.00-11.00 se 119 MBytes 1000 Mbits/sec 86310
11.00-12.00 119 MBytes 1.80 Gbits/sec 86342
12.00-13.00 se 119 MBytes 1.80 Gbits/sec 86332
13.00-14.00 se 119 MBytes 1000 Mbits/sec 86313
14.00-15.00 119 MBytes 1.80 Gbits/sec 86327
15.00-16.00 se 119 MBytes 1.80 Gbits/sec 86334
16.00-17.00 se 119 MBytes 1000 Mbits/sec 86314
17.00-18.00 119 MBytes 1.80 Gbits/sec 86337
18.00-19.00 se 119 MBytes 1000 Mbits/sec 86323
19.00-20.00 se 119 MBytes 1000 Mbits/sec 86312
20.00-21.00 119 MBytes 1.80 Gbits/sec 86341
21.00-22.00 se 119 MBytes 1.80 Gbits/sec 86326
22.00-23.00 se 119 MBytes 1000 Mbits/sec 86319
23.00-24.00 119 MBytes 1.80 Gbits/sec 86331
24.00-25.00 se 119 MBytes 1.80 Gbits/sec 86326
25.00-26.00 se 119 MBytes 1000 Mbits/sec 86316
26.00-27.00 119 MBytes 1.80 Gbits/sec 86377
27.00-28.00 se 119 MBytes 1000 Mbits/sec 86304
28.00-29.00 se 119 MBytes 1000 Mbits/sec 86294
29.00-30.00 119 MBytes 1.80 Gbits/sec 86334

.00-8.00 es 14.1 Mbits/sec 0.281 54372/55591 (9!
.00-9.00 es 11.6 Mbits/sec 0.232 50950/51950 (9!
.00-10.00 se es 6.43 Mbits/sec 0.188 141965/142520 (1e+02%)
.00-11.00 J es 16.7 Mbits/sec 0.256 66953/68398 (9
00-12.00 se 5 es 23.2 Mbits/sec 0.290 101843/103842 (98%)
.00-13.00 se 5 es 17.7 Mbits/sec 0.273 94136/95658 (9
00-14.00 J es 17.0 Mbits/sec 0.278 58569/60041 (98%
00-15.00 5 es 23.2 Mbits/sec 0.252 101795/103795 (98%)
.00-16.00 J ytes 17.4 Mbits/sec 0.292

.00-17.00 se J es 17.4 Mbits/sec 0.294
00-18.00 5 es 23.2 Mbits/sec 0.285

.00-19.00 se J ytes 17.1 Mbits/sec 0.307

.00-20.00 se 5 es 17.7 Mbits/sec 0.309

.00-21.80 se .76 es 23.2 Mbits/sec 0.270

.00-22.00 se J es 16.8 Mbits/sec 0.270

.00-23.00 se 5 es 18.0 Mbits/sec 0.260

.00-24.00 se .76 es 23.2 Mbits/sec 0.272

.00-25.00 se 3 es 16.5 Mbits/sec 0.292

.00-26.00 se 5 es 18.3 Mbits/sec 0.284

.00-27.00 se .76 es 23.2 Mbits/sec 0.290

.00-28.00 se 3 es 16.2 Mbits/sec 0.265

.00-29.00 se 5 es 18.6 Mbits/sec 0.301
00-30.00 se .76 es 23.2 Mbits/sec 0.285

.00-31.00 se 3 es 15.9 Mbits/sec 0.283
00-32.00 se 5 es 18.8 Mbits/sec 0.268

.00-33.00 se .76 es 23.2 Mbits/sec 0.282 101762/103762 (98%)
00-34.00 se .86 es 15.6 Mbits/sec 0.294 91027/92373 (9
00-35.00 se 5 es 19.2 Mbits/sec 0.266

.00-36.00 se J es .00 bits/sec 0.266 ms

6.00-37.00 se J es .00 bits/sec ©.26

.00-37. e J es 0.00 bits/sec 0.266 ms 0/0 (0%)

o0 a0 a0 0a 00

cooo000B0000 000

o

Interval Transfer Bitrate Jitter Lost/Total Datagrams
0.00-37. ec 66.3 MBytes 14.7 Mbits/sec 0.266 ms 2515137/2563136 (98%)

Interval Transfer Bitrate Jitter Lost/Total Datagrams
©.00-30.00 3.49 GBytes 1000 Mbits/sec 0.000 ms ©/2589720 (0%) sender
©.00-37.81 66.3 MBytes 14.7 Mbits/sec 0.266 ms 2515137/2563136 (98%)

& 5

server listening on

Done.

Tabela wynikow testow

opoznienie

Opis Testu protokoét straty pasmo [ms]

Testy opdznien
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2025/07/04 13:29 14/14 Linux: TC - ograniczanie pasma, indukowanie btedéw w transmisji i opdznienia
Opis Testu protokdét|straty pasmo ﬁggimeme
Test bez dodanego opdZnienia icmp 0% — 1,131

Test z dodz.:mylm opdznieniem 10ms wynik icmp 0% . 11,020

z 100 pomiarow

test z doda_ny,m opoznieniem 100ms wynik icmp 0% . 101,071

z 100 pomiarow

test : dodanym opdznieniem 1000ms icmp 0% . 1000,911
wynik z 100 pomiaréw

Testy pasma UDP protokoét/Utracone/Wystane pasmo E)If‘g;meme
Test bez ograniczenia 30s (UDP 1Gbps UDP . 998 Mbps |—

iperf)

i(;gerrz?)nlczenle pasma do 300Mbps 30s (UDP UDP 72% 282 Mbps |—
iC;)gerr?)mczenle pasma do 100Mbps 30s (UDP UDP 91% 94,3 Mbps|—
i(;%rr?)mczeme pasma do 10Mbps 30s (UDP UDP 99% 9,72 Mbps|—
Qgranlczenle pasma do 1Mbps 30s (UDP UDP 16402% 972 kbps |—

iperf)

Testy pasma TCP protokot| retransmisje pasmo E):;g;hleme
Test bez ograniczenia 30s (TCP iperf) TCP 2 10,3 Gbps|—
Qgranlczenle pasma do 300Mbps 30s (TCP TCP 0 282 Mbps |—

iperf)

_Ogramczeme pasma do 100Mbps 30s (TCP TCP 0 94,3 Mbps|—

iperf)

i(?)gerr?)mczenle pasma do 10Mbps 30s (TCP TCP 152 9,72 Mbps|—
Qgranlczenle pasma do 1Mbps 30s (TCP TCP 0 972 kbps |—

iperf)

Test tgcza w obie strony 10Mbps,

op6znienie 2000ms, urata 3%, uszkodzone [ICMP 24% — 4001,69
10% (ping 100 pomiardw)

Test tgcza w obie strony 10Mbps,

opdznienie 600ms, utrata 3%, uszkodzone |TCP 23 82 kbps |—

10% (TCP iperf)

Test tgcza w obie strony 10Mbps,

opdznienie 600ms, utrata 3%, uszkodzone UDP 99% 7,79 kbps |—

10% (UDP iperf)

Test tagcza w obie strony 60Mbps, o .
op6znienie 600ms, utrata 5% (UDP iperf) uDP 8% 14,7 Mbps
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