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Network performance

iperf

e Bandwidth E|AEQ| AR S 4~ Q= Linux tool

« CPU intensive o1 Z|CH= achieve & 4= Rl+= bandiwidth”} RPi2| CPU capability O] 2|sH
Aotz

» 23

$ sudo apt-get install iperf

- | o

1)

2702| RPi &H|: Zt2t dient} server2 AL
+ (Client: HEQ|AE £ trafficS pushTHEZT! AH

g 8k)

* Server: G|O|E{2 441511 statistics 24 (B2 22| )

https://netbeez.net/blog/raspberry-pi-and-distributed-network-monitoring-iperf/




Network performance

iperf

« =H| EFA|(For TCP test)

2)  Command A3 - server command &

A5}

< RPI ALOJO] Z|Cj3t B

1O
LS =

traffice pushg

$ iperf -s

3) Command &leH - dient

$ iperf -c <AlH] ip>

https://netbeez.net/blog/raspberry-pi-and-distributed-network-monitoring-iperf/




Network performance

iperf

clientO| Al serverZ pushk|=

—

o ==H| CFEA|(For UDP test)

T Ao+ UAS

traffice| &=

2)  Command A!3H - server command £E{ AI1515}17|
$ iperf —s -u
3) Command &leH - dient
$ iperf -c <MH ip> -u-b 10M
10Mbps HAES S| o2 8%

https://netbeez.net/blog/raspberry-pi-and-distributed-network-monitoring-iperf/




iperf AR O|A|

* iperfE O|ES HER A Hs =4
+ TCP & HIAE 213 (2ICHSH 2 traffic pushE)
* 12 FHO 2 transfer rate EAISH0 102 (default) SOHE|
- AH{ -2{=H|2|Tto|

% 2t=#|2| Io|Z of

E X|gH
o

_— =

$ iperf -s -if

- E2/0[ME - 2l=H[2|mo]

$ iperf -c 203.153.147.1 -i1




iperf Al-g- O:"A\ X 2F=H|2| TfOo|E 0|23t Al

* iperfE O|E ¢t HIER R d&5 54
« TCP&& E|AE ZIdH(cooling X)

- TCP port 50010{|A] Al 2t
- TCP window size: 128KByte

1t Server




iperf Al-g- O:"A\ X 2F=H|2| TfOo|E 0|23t Al

+ iperfZ 0|83t IEST A5 2
« TCP&E HIAE RldH(cooling X

@ Interval: G|O|E 7} MEE[= ALt
« 102 (default)

@ Trasnfer: & E|= HIO[HL| 37| BEA
+  1.06GBytes ™S E

® Bandwidth: H|O|E{7} M&EE|= £
« 906 Mbits/sec




iperf ARS Gl|A|

¢ iperfE 0|2t HER I &5 =4
« TCPEE HAE ZIgH(cooling O

buntu@slaved:~5 iperf -s -1i1

Server listening on TCP port 5001
CP window size: 128 KByte (default)

4] local 283.153.147.134 port 5001 connected with 283.153.147.131 port 46036

ID] Interval Transfer Bandwidth

4] ©.0- 1. 112 MBytes 940 Mbits/sec
4] 112 MBytes 941 Mbits/sec
4] 112 MBytes 941 Mbits/sec
4] 112 MBytes 941 Mbits/sec
4] 112 MBytes 941 Mbits/sec
4] 112 MBytes 941 Mbits/sec
4] 112 MBytes 941 Mbits/sec
4] 112 MBytes 942 Mbits/sec
4] 112 MBytes 941 Mbits/sec
4] 112 MBytes 942 Mbits/sec
4] 1.10 GBytes 941 Mbits/sec

L= Qo I - PRI 8
L= Qe - B T o R - -
DO WM~ bW
20200200 CQQ

D W
=

1+ Server

X ch=H|2| Do| S 0|82 =Y

- TCP port 50010{|A] Al 2t
- TCP window size: 128KByte




iperf ARS Gl|A|

¢ iperfE O|Z¢tHIER R 4524
« TCP&E HAE RIdH(cooling O)

buntu@slavel:~% iperf -c 283.153.147.134 -il

lient connecting to 203.153.147.134, TCP port 5801
CP window size: 85.8 KByte (default)

3] local 263.153.147.131 port 46036 connected with 203.153.147.134 port 56001
ID] Interval Transfer Bandwidth

3] ©8.8- 1.0 sec 113 MBytes 958 Mbits/sec
3] sec 112 MBytes 943 Mbits/sec
3] sec 114 MBytes 958 Mbits/sec
3] sec 112 MBytes 948 Mbits/sec
3] sec 112 MBytes 938 Mbits/sec
3] sec 113 MBytes 946 Mbits/sec
3] sec 112 MBytes 943 Mbits/sec
3] sec 112 MBytes 938 Mbits/sec
3] sec 113 MBytes 945 Mbits/sec
31 sec 112 MBvtes 941 Mbits/sec
3] sec 1.10 GBytes 943 Mbits/sec

SN B W
(o e - R e B - o e R
OO W~ b WM
o002 000

[ TRV I v = TR
ol

1 Client

X ch=H|2| Do| S 0|82 =Y

@ Interval: G|O|E 7} MEE[= ALt
« 102 (default)

@ Trasnfer: & E|= HIO[HL| 37| BEA
+  1.10GBytes M & &

® Bandwidth: HIO|E{7} H&EEl= =%
« 943 Mbits/sec




iperf ARS Gl|A|

* iperfE O|E¢tHESIR d45 358

« UDP<& HIAE ZIGH
* 1000Mbps traffice =2 102 SOHE|AE 213K
o A -2f2H2o}o| /oA E

X 2r=H| 2| TfO[F O

$ iperf -s -u -i1

» S2HO|YUE - 222 [T}

$ iperf -c 203.153.147.1 -u -b1000M -i1
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iperf ARE Gl|A|

+ iperfZ 0|83t IEST A5 2
« UDP&E HIAE ZIsH(cooling X)

1 Server(RPi)

X 2r=H| 2| TfO[F O

11




iperf Al-g- O:"A\ X 2F=H|2| TfOo|E 0|23t Al

- iperfS 0|85 UEYT A5 2%
« UDP &L E|AE I3l (cooling X)

@ Interval: G|O|E 7} MEE[= ALt
« 102 (default)

@ Trasnfer: & E|= HIO[HL| 37| BEA
« 1.11GBytes ™S E

® Bandwidth: H|O|E{7} M&E|= £
« 956 Mbits/sec




iperf ARS Gl|A|

¢ iperfE O|Z¢tHIER R 4524
« UDP & E{|AE ZI5H(cooling O)

Server listening on UDP port 56001
Receiving 1478 byte datagrams
UDP buffer size: 208 KByte (default)

3] local 263.153.147.134 port 5001 connected with 203.153.147.131 nort 57097
Lost/Total Datagrams

ID] Interval Transfer Bandwidth

3] 6. - ' 104 MBytes 872 Mbits/sec
3] 104 MBytes 871 Mbits/sec
3] 104 MBytes 873 Mbits/sec
3] 104 MBytes B73 Mbits/sec
3] 104 MBytes 873 Mbits/sec
3] 104 MBytes B72 Mbits/fsec
3] 104 MBytes 872 Mbits/sec
3] 104 MBytes B73 Mbitsfsec
3] 104 MBytes 872 Mbits/sec
3] 1.01 GBytes 872 Mbits/sec

t Server(RPi)

L= R T P
= R W R S R R 8

0o =~
o000

D 0 -~

Jitter
. 005
020
. 005
. 006
. 005
010
. 006
. 006
. 005
.030

L]

L e R R R T - R+ o

8058/82182
7074/81097
7134/81381
7188/81381
7156,/81381
7196/81381
7212/81381
7179/81380
7223/81381

(8.
(8.

(8.

(8.

(8.

(8.

(8.8
(8.9%
72545/813569 (8.9%)

X 2r=H| 2| TfO[F O
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iperf ARS Gl|A|

+ iperfS 0|23 HEYT A5 2

« UDP &L E|AE 2I3H (cooling O)

ubuntu@slavel:~5 iperf -c 203.153.147.134 -u -b1leeaM -i1

Client connecting to 283.153.147.134, UDP port 5001

sending 1470 byte datagrams, IPG target: 11.22 us (kalman adjust)
208 KByte (default)

UDP buffer size:

3] local 203.
ID] Interval

3] 0.8- :
3]
3]
3]
3]
3]
3]
3]
3]
3]

Dh L h WM
cocoQ0QCO0O

D =l

.0-10.
3] Sent B13569 datagrams
3] Server Report:

@

3] 0.9-10.0

1 Client

153.147.131 port

s5ec
sec
s5ec
s5ec
sec
s5ec
sec
s5ec
SC0C
s5ec

s5ec

Transfer
114 MBytes
114 MBytes
114 MBytes
114 MBytes
114 MBytes
114 MBytes
114 MBytes
114 MBytes
114 MBYLES

1.11 GBytes

1.01 GBytes

57092 connected with 283.153.147.134 port 50081

Bandwidth

958
953
957
957
S5
S50
957
957
2JTl
957

Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/fsec
Mbits/fsec
Mbits/sec
MOLLS/SEeC
Mbits/sec

Mbits/sec

0.000 ms 72545/813569 (0%)

X ch=H|2| Do| S 0|82 =Y

@ Interval: G|O|E 7} MEE[= ALt
« 102 (default)

@ Trasnfer: & E|= HIO[HL| 37| BEA
« 1.11GBytes ™S E

® Bandwidth: HIO|E{7} H&EEl= =%
« 957 Mbits/sec
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iperf ARS Gl|A|

¢ iperfE O|Z¢tHIER R 4524
« UDP & E{|AE ZI5H(cooling O)

Server listening on UDP port 5001

Receiving 1470 byte datagrams
208 KByte (default)

UDP buffer size:

3] local 283.

ID] Interva

3]
3]
3]
3]
3]
3]
3]
3]
3]
3]
3]

8.

=]

= VR FE I (N

@ W0 @

@-

oo Q002

g

=

L= T ¥y R - P 8

@ D W~

L Qs Qe R - - o s = o R

153.147.216 port

Transfer

114
114
114
114
114
114
114
114
114
114
1.11

1 Server(Desktop)

MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
GBytes

957
957
a5
952
957
957
957
957
957
957
957

Bandwidth

Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/fsec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec

Jitter
a.
.026
.027
.026
.026
.016
.046
.026
.026
.025
.B59

oo OoeO

031

5001 connected with 203.153.147.131 port 42968
Lost/Total Datagrams
B6/81389 (0%)

0/81382
0,/81385
/80967
0,/81387
0,/81383
0/81376
0/81378 (

0/81379 (0%)
0/81391 (0%)
B/813460 (0%)

X 2r=H| 2| ojo|E O]F

15




iperf Al-g- O:"A\ X cf=H|2| I}0| £ 0| 8%t Al

¢ perfE O|2SHHIERIR H5 =23
UDP £ & E||AE RISH (cooling 0)

ubuntu@slavel:~S iperf -c 203.153.147.216 -u -bi@eeoM -i1

Client connecting to 2063.153.147.216, UDP port 50601

Sending 14?0byte da‘_cagrams, _IPC. target: 11.22 us (kalman adjust) @ |nterva| E‘” Ol E_I 7|_ xl_-l_g_ElE Allj_l.

208 KByte (default)

3] local 263.153.147.131 port 42968 connected with 263.153.147.216 port 56001 .

ID] Intcrval Transfer Bandwidth ° 10—'—(defaU|t)

3] .8- sec 114 MBytes 958 Mbits/sec

3] sec 114 MBytes 957 Mbits/sec XA ||_ | | _Iol | 1T |

3] sec 114 MBytes 957 Mbits/sec @ Trasnfer: |_-I o E= EI O[RC A7 ®HA
sec 113 MBytes 952 Mbitsfsec

S?C 114 fﬂByt?S 957 r-1b1:_t5,r’5§-c o 1 1 1 GByteS xl__l _/é\_EI:!

3]
3]
3]
3]
3]
3]

= |

sec 114 MBytes 957 Mbits/sec
sec 114 MBytes 957 Mbits/sec

ﬂE’iEii 57 Mbite)sec @ Bandwidth: H|O|E 7} &&=

A F..ﬂD - nc—r F..ﬂl\ +r f e e

(8- R i i s T
1

- ===

3] 0.0-10.0 s lytes 957 Mbits/sec .

2} cont 12180 datagrane « 957 Mbits/sec
3] Se eport:

3] .0-10.0 sec 1.11 GBytes Mbits/sec 0.000 ms 0/813460 (0%)

1 Client

d r o F o o= oF B v w
[ B R I i o s
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Network performance - NetPIPE

« Network protocol independent performance evaluator
* Testing TCP - receiver

$ NPtcp -r

* Testing TCP - transmitter

$ NPtcp -h receiver_hostname -o output_filename -P -t

https://manned.org/netpipe/e7bcd8b4
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Network monitoring

iftop

« E4 interface?| $1A bandwidth AF22FS HA|
« BandwidthS AIE25t= T2 M|AS HAIGHR| g

X HEEH
(Transmitting)
RX: Al EI:
(Rece|V|ng)

=
Total: S 2F
https://hbase.tistory.com/13

e —
255.255.255.255

user-Ms-7B23

255.255.255.255

.146.255

.255.255

.195.255

.255.255

-195.255

.255.255

.255.255

-195.255

.195.255

.255.255

.146.255

.255.255.255

.255.255.255

4

A A A A A A A A A A A A A A Al
L I T | | A A 1 | | A VA B VA T A TN VA T

v

user@user-MS-7B23: ~

7. 63Mb

0.0.0.0 @b

2.52Kb 3.51Kb 2.87Kb ea k |||3 AI‘EH Ol [[H Ol

> ec2-54-95-170-215.ap-northe ast-1.compute. amazol @b  126b  126b p . (@) = —_
86 86

> 203.252.195.156

> 203.153.146.147

203.153.146.147

203.252.195.156

203.252.1

> 283.252. .200
> pplab®z.sookmyung.
> selab®1.sookmyung.

> pplab®2.sockmyung.

> selab®1.sockmyung.

> 203.153.147.81

> 203.153.146.46

> 169.254.22.18

> 203.153.146.11

b

data flow direction

Ha &2 =2 205
> 22X, 10X, 40X S0t9
Ha M&2EF=s o0

cum: 8 M

X A 2t
L- O O
rates: ZtZF 2X /4 /107Q

ST SAET} 5
ot s O
SAE HHE

3.87Kb 4.94Kb 5.47Kb
3.87kb 5.87Kb 5.70Kb

18



https://hbase.tistory.com/13

Network monitoring - iftop

Uz

A|

$ sudo apt install iftop

iz
0%

$ sudo iftop

- A2 SM

O "

» - dinterface>: 2LEE & HESIT QIE{H|0]A O|F EA|

« -ffilter): pcap-fitterdAle| TE|Z ZAFE HAISHH ZELE™ Sl A2
Source)
« OjlAl

[s1a=="
==

o

Al

5

(dst: Destination, src:

$ sudo iftop -i ethO —f “src port 22"

https://hbase.tistory.com/13
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https://hbase.tistory.com/13

work monitoring - iftop

$ sudo iftop

255.255.

203.153.

255.

255

user-Ms

user-M5

203.

255.

203.

255.

203.

153.

255

153.

255

RIEGEAPY

.252.

19.1Mb

255.255:bootps

146.255:889

-255.255:

147.255:

.255.255

148.255:

.255.255:

146.255:

195.255

17500

-7B23:43314

-7B23:34405

17500

:17500

17500

17500

17500

:17500

peak:

user@user-MS-7B23: ~

38.1Mb

57.2Mb

0.0.0.0:bootpc

203.153.146.46:889

.153.146.11:17500

Q =
76.3Mb 95.4Mb

0b ob ob
2.52Kb 2.26Kb 2.71Kb
6b ob ob
6b 1.13Kb 869b
ob eb ob
ob 554b 277b

-54-95-170-215.ap-northeas:https 632b 168b 126b

.sookmyung.ac.kr:domain

.153.

.153.

.153.

.153.

silEEs

147

147.

148.

148.

.252.1

4.91Kb

.139:17500

139:17500

112:17500

112:17500

-11:17500

.147:17500

432b 173b 86b
620b 124b
212b

rates: 1.43Kb 375b 1.089Kb

https://hbase.tistory.com/13

14.2Kb
16.9Kb

5.16Kb 6.20Kb 7.08Kb
8.17Kb

20



https://hbase.tistory.com/13

Network monitoring — nethogs

» M2 2FA|A0M Z2M|A 2= Ecffh ELEHE Vts

« I2M|IA 2 hbandwidth usage B2 outputsS A&

HIH0|E 2| AEZ|X| AlA

21




Network monitoring — nethogs

e ubuntu Ax|

$ sudo apt-get install nethogs

4l

0%

$ sudo nethogs

© Mg s 84

o -d<Z | AIZD :refresh interval
* nethog 2l S AES = U= Ol
* s:sortby SENT traffic
* r:sort by RECEIVE traffic
* Qg quit
« m: switch between total (KB, B, MB) and KB/s mode

HIGO|E H2| AEZ|X| A|AH 9l 28 oAl
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