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iPerf

e Open Source projekt pro méreni vlastnosti siti
* Windows, Linux, Android, MacOS X, FreeBSD, OpenBSD, NetBSD, VxWorks, Solaris, ...

* Existuje iPerf2 a iPerf3
e Architektura klient — server

* TCP, SCTP
* MSS/MTU, velikost okna, dosazeny datovy tok
* Nastavitelny congestion algoritmus, omezeny datovy tok, ...

« UDP

* Pocet datagramu, ztratovost, jitter
* Nastavitelny omezeny datovy tok, velikost datagramu, ...

* Dopredny a zpétny rezim (upload, download)
* Paralelni toky
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iPerf2 vs. iPerf3

* Jaké jsou hlavni rozdily?
e CSV/JSON

Server obslouzi vice klient(i soucasné / server komunikuje pouze s jednim
klientem

Parametry na strané klienta i serveru / dynamicky server — vyména parametr(
testu pri zahdajeni spojeni

Informace o spojeni pouze z klientské strany / informace o spojeni z klienta i
serveru

Obousmeérny test v jednom spojeni / pro dva sméry musi byt dvé spojeni
* Méreni TCP sestaveni spojeni / vynechani TCP slowstart
 VIdkna / procesy
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Maximalni propustnost TCP spojeni — BDP

* maximalni propustnost TCP spojeni je dana vztahem

8*WS
TCP+ = '
TP STT [bit/s]
WS = TCP * RTT [B]

e kde: WS — velikost okna na strané vysilace a RTT —,,Round Trip
Time” - Cas, ktery uplyne od vyslani paketu k jeho prijmu a prijeti
potvrzeni, nazyvano také jako Bandwidth Delay Product (BDP)
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Maximalni propustnost TCP spojeni — BDP

* Omezeni propustnosti zavislé na zpozdéni (RTT) a velikosti okna pro potvrzovani datovych segmentd
* Navyseni rychlosti zvySenim poctd paralelnich TCP spojeni
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Maximalni propustnost TCP spojeni — BDP

Throughput [Mbit/s] [L4]
* Sate“tnl SIUZba EUtEIsat Test/[FileID StreamID Direction MinTP AvgTP MaxTP 5%ile 50%ile 95%ile Duration Transferred
° Dostupna' rychlost Sluiby 75 Mbit/s 1N tcp/1 downstream 0000 1023 2089 0000 1043 2088  53[s] 6.9 [MB]
o v ’ 2/2 tep/2 downstream  0.000 2.499 8.370 0.000 0.000 6.309 56 [s] 17.8 [MB]
* Prumerneé RTT 600 ms
. wl : : 3/3 tcp/3 downstream  0.000 18.113 41.959 0.000 20.972 41.947 54 [s] 124.5 [MB]
e TCP Cubic, download - o
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Maximalni propustnost TCP spojeni — BDP

 iPerf3, TCP Cubic, MSS 1400 B, Auto Window Size, RTT 600 ms, PLR 0 %
* Limitem je pamét, pps, nebo RWND
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aximalni propustnost TCP spojeni — BDP

* iPerf3, TCP Cubic, MSS 1400 B, Auto Window Size, RTT 600 ms, PLR 0.25 %

 Limitem je sit, pfipadné pouZzity algoritmus cubic

700 = I —

650 - 7,000 [ - o

600 | - -

6,000 | __ .
550 | - - -
500 - — - .
5,000 _ B - -

450 - — _
T T - - -
§ 400 F § L . - —
5 - g o - -
S wof 2 - -
S - T _

a0 | - - . -

L T - 3,000

250 - = L C _

200 - = - __ 2,000 | - o

150 | L E T =e )

100 [ — - -= - T e = F . 1,000

ol R R, T g - -

ok i i i i i i ; i oz i i i 2R i ; ;
00 16 31 46 00:01 16 31 46 00:02 00 16 31 46 00:01 16 31 146 00:02
Time Duration: 00:02:05 Visible Range: 00:02:06  Time Offset: 00:00:00 Time Duration: 00:02:05 Visible Range: 00:02:06  Time Offset: 00:00:00
O TCP2(D,T2) [ TCP/A4/0 (D, T:4) [ TCP/4/ (D, T:4) TCP/4/2 (D, T:4) O TCP2(D,T2) [ TCP/4/0 (D, T4) [ TCP/4/1 (D, T:4) TCP/4/2 (D, T:4)

O &

FAKULTA .
ELEKTROTECHNICKA
CVUT V PRAZE

Katedra telekomunikacni techniky

Throughput [Mbps] [L4]

L L i i
00 16 31 46 00:01
Time Duration: 00:02:05

00:02
Visible Range: 00:02:06  Time Offset: 00:00:00

O TCP2(D,T2) [ TCP/4(D,T4)  [I TCP/4/0(D,T4) [ TCP/4/1 (D, T4) TCP/4/2 (D, T:4)




iPerf3 CWND report problem

e jPerf3, TCP Cubic, MSS 1400 B, Auto Window Size, RTT 600 ms, PLR 0 %
« Spatné reportovani velikosti CWND, RWND je uvadéno v poradku
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Iperf3 — vystup CLI

 iPerf3, TCP Cubic, MSS 1448 B, Auto Window Size,
RTT 600 ms, PLR 0 %

root@clil:~# iperf3 -c 10.44.0.13
Connecting to host 10.44.0.13, port 5201

5] local 10.44.0.12 port 38492 connected to 10.44.0.13 port 5201

ID] Interval Transfer Bitrate Retr Cwnd
.00-1.00 sec 160 KBytes 1.31 Mbits/sec 31.1 KBytes
.00-2.00 sec 93.3 KBytes 765 Kbits/sec 74.9 KBytes
.00-3.00 sec 669 KBytes 5.48 Mbits/sec 199 KBytes
.00-4.00 sec 1.93 MBytes 16.2 Mbits/sec 608 KBytes
.00-5.00 sec 4.92 MBytes 41.3 Mbits/sec 1.88 MBytes
.00-6.00 sec 16.2 MBytes 136 Mbits/sec 5.91 MBytes
.00-7.00 sec 16.2 MBytes 136 Mbits/sec 18.7 MBytes
.00-8.00 sec 26.2 MBytes 220 Mbits/sec 45.6 MBytes
.00-9.00 sec 26.2 MBytes 220 Mbits/sec 46.4 MBytes
.00-10.00 . Mbits/sec 33.6 MBytes
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Interval Transfer Bitrate
0.00-10.00 119 MBytes 99.8 Mbits/sec sender
0.00-10.61 114 MBytes Mbits/sec receiver

iperf Done.
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Iperf3 — vystup CLI

* iPerf3, TCP Cubic, MSS 1448 B, Auto Window Size,
RTT 600 ms, PLR 0,1 %

root@clil:~# iperf3 -c 10.44.0.13
Connecting to host 10.44.0.13, port 5201

5] local 10.44.0.12 port 57276 connected to 10.44.0.13 port 5201

ID] Interval Transfer Bitrate Retr Cwnd
.00-1.00 sec 129 KBytes 1.05 Mbits/sec 31.1 KBytes
.00-2.00 sec 204 KBytes 1.67 Mbits/sec 74.9 KBytes
.00-3.00 sec 789 KBytes 6.46 Mbits/sec 204 KBytes
.00-4.00 sec 1.24 MBytes 10.4 Mbits/sec 618 KBytes
.00-5.00 sec 2.29 MBytes 19.2 Mbits/sec 970 KBytes
.00-6.00 sec 5.00 MBytes 41.9 Mbits/sec 2.19 MBytes
.00-7.00 sec 3.75 MBytes 31.5 Mbits/sec 2.30 MBytes
.00-8.00 sec 15.0 MBytes 126 Mbits/sec 7.27 MBytes
.00-9.00 sec 10.0 MBytes 83.9 Mbits/sec 20.9 MBytes
.00-10.00 Mbits/sec 27.7 MBytes
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Interval Transfer Bitrate
0.00-10.00 47.1 MBytes 39.5 Mbits/sec sender
0.00-10.75 36.6 MBytes Mbits/sec receiver

iperf Done.
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iPerf a méreni dle RFC 6349

* Smyslem je méfit uzivatelskou zkusenost pfi prenosu dat pomoci TCP

e Zavadi metriky: Transfer Time Ratio, TCP Efficiency, Buffer Delay
* jsou dobre pouzitelné a jsou odolné vici parametrizaci TCP

* RFC 6349 nefika uplné jak mérit propustnost sité pomoci TCP!
* Jak Skdlovat WS a pocet tok( v pfipadé ztratovosti?

* Naznacuje, Ze méreni do cca 5% ztratovosti u TCP je OK
* Vramci zminovanych metrik to je v poradku, ale ...
* | mala ztrata paketd (0.1%) ma znatelny dopad na propustnost TCP (u vSech algoritm, které v dlsledku ztraty indikuji zahlceni sité)

RGzné CA algoritmy a vyuziti dostupné kapacity? (reno, cubic, bbr, ...)

Throughput [Mbit/s] [L4]

Test/FileID StreamID Direction MinTP AvgTP MaxTP 5%ile 50%ile 95%ile Duration Transferred

mn tcp/1 downstream  5.995 24950 53965 11994 23985 40976 9mb58s 1.9 [GB]
2/2 tcp/2 downstream 14.988 35.947 54.461 20985 34.480 52.468 9m58s 2.7 [GB]
3/3 tcp/3 downstream 29981 48245 53968 36.976 49.468 52472 9mb58s 3.6 [GB]
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Vyuziti kapacity v zavislosti na CA algoritmu

e Jak tedy METODICKY mé¥it
propustnost TCP z uzivatelského
pohledu a ma to reseni?

e Dusledkem pfilis velkého stupné
volnosti je, Ze méreni nemusi
spravné reflektovat uzivatelskou
zkuSenost.

€D B e

Al RENO CUBIC : BBR
A Ve Pty Wi AN Y
45+
40
T s
T
8
= 3
s
2
o
3
£
20
15 f
10 F
5 BW=75Mbps, RTT=70-80ms , PLR=0,005%, WS=512kB
0 L A ' ' . A
00 00:05 00:10 00:15 00:20 00:25 00:30
Time Duration: 00:30:15 Visible Range: 00:30:16  Time Offset: 00:00:00
B TcPn (D, T1) [O TCPR2(D,T:2) [J TCP/3(D,T3)
14




FAKULTA )
ELEKTROTECHNICKA
CVUT V PRAZE

Testovani datovych siti efektivne,
spolehliveé a cilené

f-tester@fel.cvut.cz
https://f-tester.fel.cvut.cz

Dékujeme za pozornost


https://f-tester.fel.cvut.cz/

