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1. (option) MA%|57]

CHE 29| Z2 iproute?t Linux Kernelo 7|2Mo2 ZFE|0{R/Ct BFY iprouteZt {17

Lt 24l BESR YIBOl= LT U BL, apt-get FHOIE 0183t0f Mg £+ 2

root@kim-virtual-machine: fhome/kim# apt-get install iproute
Reading package lists... Done

Building dependency tree

Reading state information... Done

iproute is already the newest version.

The following package was automatically installed and is no longer required:
linux-headers-3.5.0-17

Use 'apt-get autoremove' to remove it.

0 upgraded, @ newly installed, © to remove and 3 not upgraded.

root@kim-virtual-machine: /home/kimz [J

J& 1.Iproute &EXl

2. Network interface 8% 3st7|

*Interface| AH 2t & Qlst7|.

root@kim-virtual-machine: fhome/kim# tc gdisc show dev eth@
qdisc pfifo_fast ®: root refcnt 2 bands 3 priomap 12 221286611111 111

root@kim-virtual-machine: /home/kim# ||

8 2.interface & & gt &0l
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root@kim-virtual-machine: fhome/kim# tc qdisc add dev eth® root netem delay 108ms
root@kim-virtual-machine: /home/kim# tc qdisc show dev ethe

qdisc netem 8002: root refcnt 2 limit 1000 delay 100.0ms
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*Interfacel| A& #HZAS 7|

root@kim-virtual-machine: /home/kim# tc qdisc change dev eth® root netem delay 58ms
root@kim-virtual-machine: fhome/kim# tc qdisc show dev ethe

qdisc netem 8002: root refcnt 2 Llimit 1008 delay 50.8ms
& 4. interface &3 HH

100ms2 MHEE eth02| delay® 50msZ HZAstm MY Ztg =olste st@olct

interface0| AHO| FIIE|0UE AR, ™ 2 HAES T A2 M changeE AFESHCE.

*Interface2| A& A H3l7|

root@kim-virtual-machine: /home/kim# tc gdisc del dev eth® root
root@kim-virtual-machine: /home/kim# tc qdisc show dev ethe

qdisc pfifo_fast 0: root refcnt 2 bands 3 priomap 1222 12060611111111
root@kim-virtual-machine: /home/kim#

& 5.interface & HA

eth00 MME I MM Zt2 AMHstD MM e #elst= stmo|ct.
3. Packet Delay (&Z))

root@kim-virtual-machine: /home/kim# tc gdisc change dev eth® root netem delay 108ms
root@kim-virtual-machine: /home/kim# tc qdisc show dev ethe
qdisc netem 8883: root refcnt 2 limit 1000 delay 100.8ms
root@kim-virtual-machine: fhome/kim# ping 1.1.1.1

.1.1 (1.1.1.1) 56(84) bytes of data.

from 1. .1: icmp_req=1 ttl=64 time=202 ms

from icmp_req=2 ttl=64 time=101 ms

from icmp_req=3 ttl=64 time=101 ms

from icmp_req=4 ttl=64 time=101 ms

from icmp_req=5 ttl=64 time=101 ms

from icmp_req=6 ttl=64 time=101 ms

from icmp_req=7 ttl=64 time=101 ms

from icmp_req=8 ttl=64 time=103 ms

from icmp_req=9 ttl=64 time=101 ms

from icmp_req=10 ttl=64 time=101 ms
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--- 1.1.1.1 ping statistics ---
10 packets transmitted, 10 received, 0% packet loss, time 9009ms
rtt min/avg/max/mdev = 101.156/111.553/202.319/30.262 ms

& 6. packet delay 100ms @& 2 ping test

interface® SI3tE packetdl LMHSAH Delay® FE= 7ISO0ICh dev® root AHO[O]
interface name2 245t delay Flo ¥st= 22 ZBICH ping test® &3l packet I
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4. Packet Delay (2™ HlZh)

root@kim-virtual-machine: /home/kim# tc qdisc change dev eth® root netem delay 10@ms 38ms
root@kim-virtual-machine: fhome/kim# tc qdisc show dev ethe
qdisc netem 8003: root refcnt 2 limit 1000 delay 106.6ms 30.0ms
root@kim-virtual-machine: /home/kim# ping 1.1.1.1
.1.1 (1.1.1.1) 56(84) bytes of data.
from 1. .1: icmp_reg=1 ttl=64 time=120 ms
from icmp_reg=2 ttl=64 time=92.1 ms
from icmp_reg=3 ttl=64 time .4 ms
icmp_re ttl=64 ti .2 ms
icmp_reg=5 ttl=64 ti
icmp_reg=6 ttl=64
icmp_re ttl=64
icmp_req=8 ttl=64 time=90.3 ms
icmp_reg=9 ttl=64 time=87.3 ms
icmp_reg=10 ttl=64 time=89.3 ms
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--- 1.1.1.1 ping statistics ---

10 packets transmitted, 10 received, 0% packet loss, time 9015ms
rtt min/avg/max/mdev = 71.451/92.226/120.350/11.698 ms
root@kim-virtual-machine: /home /kim#

8 7. packet delay 100+30ms & & % ping test
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5. Packet Loss

root@kim-virtual-machine: fhome/kim# tc qdisc change dev eth® root netem loss 25%

root@kim-virtual-machine: fhome/kim# tc qdisc show dev etho

qdisc netem 8683: root refcnt 2 limit 1008 loss 25%

root@kim-virtual-machine: fhome/kim# ping 1.1.1.1

ING 1.1.1.1 (1. .1) 56(84) bytes of data.
bytes from 1. .1: icmp_reg=1 ttl=64 time=0.499 ms
bytes from : icmp_req=4 ttl=64 time=0.330 ms
bytes from icmp_req=6 ttl=64 time=0.175 ms
bytes from icmp_req=7 ttl=64 time=0.427 ms
bytes from icmp_req=8 ttl=64 time=0.168 ms
bytes from icmp_req=9 ttl=64 time=0.850 ms
bytes from icmp_req=10 ttl=64 time=0.232 ms

e el e el e T

--- 1.1.1.1 ping statistics ---
160 packets transmitted, 7 received, 30% packet loss, time 9083ms
rtt min/avg/max/mdev = 0.168/0.383/0.850/08.223 ms

& 8.packetloss 25% &X U ping test
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bytes from
bytes from
bytes from
bytes from
bytes from
bytes from
bytes from
bytes from
bytes from
bytes from
bytes from

icmp_req=13396 ttl=64 time=0.169
icmp_req=13397 ttl=64 time=0.172
icmp_req=13398 ttl=64 time=0.921
icmp_req=13399 ttl=64 time=0.231
icmp_reg=13401 ttl=64 time=0.166
icmp_reg=13403 ttl=64 time=0.174
icmp_req=13404 ttl=64 time=0.165
icmp_req=13405 ttl=64 time=0.222
icmp_req=13406 ttl=64 time=0.170
icmp_req=13407 ttl=64 time=0.167
icmp_req=13408 ttl=64 time=0.216
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--- 1.1.1.1 ping statistics ---

13408 packets transmitted, 10033 received, 25% packet loss, time 13410132ms
rtt minfavg/max/mdev = ©.118/6.434/999.743/9.993 ms, pipe 2
root@kim-virtual-machine: fhome/kim#

& 9. packetloss 25% &XE LU ping test 2

<aB 9>= 2 10749 packet® WEE HAEO|D, 25%2| loss

Mo
fjo
HL
o
k=

o
mlo
fjo
Jor

6. Packet Duplication

root@kim-virtual-machine: /home/kim# tc qdisc change dev eth® root netem duplicate 50%
root@kim-virtual-machine: fhome/kim# tc qdisc show dev ethe
gqdisc netem 8003: root refcnt 2 limit 1000 duplicate 50%
root@kim-virtual-machine: /home/kim# ping 1.1.1.1

.1.1 (1.1.1.1) 56(84) bytes of data

from 1. .1: icmp_reqg=1 ttl=64 .782 ms

from icmp_req=2 ttl=64 time=0.375 ms

from icmp_req=2 ttl=64 time=0.448 ms

from icmp_req=3 ttl=64 time=0.547 ms

from icmp_req=4 ttl=64 time=0.284 ms

from icmp_req=5 ttl=64 time=0.376 ms

from icmp_req=5 ttl=64 time=0.479 ms

from icmp_req=6 ttl=64 time=0.321 ms

from icmp_req=7 ttl=64 time=0.326 ms

from icmp_req=8 ttl=64 time=0.274 ms

from icmp_req=9 ttl=64 time=0.263 ms

from icmp_req=168 ttl=64 time=0.425 ms

from icmp_req=10 ttl=64 time=0.443 ms (DUP!)
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--- 1.1.1.1 ping statistics ---
10 packets transmitted, 10 received, +3 duplicates, 8% packet loss, time 8998ms
rtt min/avg/max/mdev = 0.263/0.411/0.782/8.135 ms

T8 10. packet duplication 50% && % ping test
interface® SI}StE pakceto]l UXE EEZ duplicationO| YMSIESE Bt=EE 7|s0]|CH

ping testOl A= 37H2| duplicationQ| ' dFHOL} EE0| BLobx|H MH Zfof 7HHIEICE



7. Packet Corruption

root@kim-virtual-machine: fhome/kim# tc qdisc change dev eth® root netem corrupt 20%

root@kim-virtual-machine: fhome/kim# tc qdisc show dev eth®
qdisc netem 8003: root refcnt 2 limit 1000 corrupt 20%
root@kim-virtual-machine: fhome/kim# ping 1.1.1.1

.1.1 (1.1.1.1) 56(84) bytes of data.

from 1.1.1.1: icmp_reg=1 ttl=64 time=0.770

from 1.1.1.1: icmp_reg=2 ttl=64 time=0.325

from icmp_req=3 ttl=64

from icmp_req=5 ttl=64

from e ttl=64

from icmp_req=7 ttl=64

from icmp_req=8 ttl=64

from icmp_req=9 ttl=64

from icmp_req=10 ttl=64

from icmp_req=11 ttl=64

from icmp_req=12 ttl=64

from icmp_req=14 ttl=64

from icmp_req=15 ttl=64
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--- 1.1.1.1 ping statistics ---
15 packets transmitted, 13 received, 13% packet loss, time 14082ms
rtt min/avg/max/mdev = 0.187/0.388/0.770/0.134 ms

T8 11. packet corruption 20% & & L ping test

interface® SI35IE packetQ| offseto UH HEE FE 2o HY HIE ofz{E o
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root@kim-virtual-machine: fhome/kim# tc qdisc change dev eth® root netem delay 258ms loss 25%
root@kim-virtual-machine: /home/kim# tc qdisc show dev ethe
qdisc netem 8003: root refcnt 2 1imit 1000 delay 250.8ms loss 25%
root@kim-virtual-machine: /home/kim# ping 1.1.1.1
.1.1 (1.1.1.1) 56(84) bytes of data.
from 1.1: icmp_req=1 ttl=64 time=251
from : icmp_req=5 =
from
from
from

: icmp_req=6

: lcmp_req=7

: icmp_req=8 ttl=64 tim

: icmp_req=10 ttl=64 time=251
: icmp_req=11 ttl=64 =

from
from
from
from

icmp_reg=12 ttl=64
icmp_req=13 ttl=64 time=251
icmp_reg=15 ttl=64 time=251

1l 53l 5
nl 4l
153l
153l 5
153l 5
from 1.1.
a4l
153l
153l 5
153l 5
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--- 1.1.1.1 ping statistics ---

15 packets transmitted, 10 received, 33% packet loss, time 14049ms
rtt minfavg/max/mdev = 250.554/251.428/252.190/0.701 ms
root@kim-virtual-machine: fhome/kim# J]

8 12. packet delay 250ms 2} packetloss 25% && 2 ping test

ping test® S8l packetl| delay7l 250ms 2t loss20| YMst= XWS Qg 5+ Ut
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[1] Linux Foundation, http://www.linuxfoundation.org/collaborate/workgroups/networking/netem

[2] Packet Inside, http://www.packetinside.com/
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