JHUMKNoneama CceTeBbIiX NMPOTOKONMOB

TectnpoBaHue nnatbl HiFive Unleashed ¢ sgpom Linux 5.2.9

TecTbl BbINOMHANMUCL B nokanbHon ceTu Gigabit Ethernet 6e3 cTopoHHen Harpy3ku. YcTponcTBa Oblnm NOAKMOYEHbI K OOHOMY
kommyTtaTopy D-Link. YnpaBnenue nnatoi HiFive Unleashed BbinonHsnocb no npotokony SSH. Ha nnate 6bina yctaHoBneHa
OC Linux ¢ agpom Bepcum 5.2.9, cobpaHHbIM cneumanbHO Ang 3ToM nnathbl.

UN3mepeHue npou3zeodumesibHOCMuU ¢ nomouwbro iperf3

TecCTbl BLIMOMHANUCH NPU YCTAHOBMEHHbIX MO YMOMNYaHWI0 NapaMeTpax CeTEBbIX MHTEPENCOB, NOKa3aHHbIX HUXE.
XocTt HiFive

root@freedom-u540:~# ethtool ethO
Settings for ethO:

Supported ports: [ TP MII ]

Supported link modes: 10baseT/Half 10baseT/Full
100baseT/Half 100baseT/Full
1000baseT/Half 1000baseT/Full

Supported pause frame use: Symmetric Receive-only

Supports auto-negotiation: Yes

Supported FEC modes: Not reported

Advertised link modes: 10ObaseT/Half 10baseT/Full
100baseT/Half 100baseT/Full
1000baseT/Half 1000baseT/Full

Advertised pause frame use: No

Advertised auto-negotiation: Yes

Advertised FEC modes: Not reported

Link partner advertised link modes: 10ObaseT/Half 1l0baseT/Full

100baseT/Half 100baseT/Full
1000baseT/Full

Link partner advertised pause frame use: Symmetric

Link partner advertised auto-negotiation: Yes

Link partner advertised FEC modes: Not reported

Speed: 1000Mb/s

Duplex: Full

Port: MII

PHYAD: 0

Transceiver: internal

Auto-negotiation: on

Link detected: yes

BbINOMHANMCL B nokanbHoi cetu Gigabit Ethernet 6e3 cTopoHHel Harpyskud. YCTpoWcTBa Obinu MOAKMHOYEHBI K OOHOMY
kommyTaTopy D-Link. YnpasneHune nnaton HiFive BeinonHanocs no npotokony SSH.

XocT x86_64

[root@Lhotze ~]# ethtool enp4ds0O
Settings for enp4ds0:

Supported ports: [ TP ]

Supported link modes: 10baseT/Half 1l0baseT/Full
100baseT/Half 100baseT/Full
1000baseT/Full

Supported pause frame use: Symmetric

Supports auto-negotiation: Yes

Supported FEC modes: Not reported

Advertised link modes: 10ObaseT/Half 10baseT/Full
100baseT/Half 100baseT/Full
1000baseT/Full

Advertised pause frame use: Symmetric

Advertised auto-negotiation: Yes

Advertised FEC modes: Not reported

Speed: 1000Mb/s

Duplex: Full

Port: Twisted Pair

PHYAD: 1

Transceiver: internal

Auto-negotiation: on

MDI-X: off (auto)

Supports Wake-on: pumbg

Wake-on:

Current message level: 0x00000007 (7)

drv probe link
Link detected: yes

M3 npuBegéHHoro BeiBOAA BMAHO, YTO 06a MHTepdenica paboTatoT B NONHOAYNNEKCHOM peXMMe CO CKopocTbio nuHum 1000
M6wuT/c.

[anee 6biny BbINOMHEHbI ABa TecTa, B OAHOM M3 KOTOpblX XocT HiFive BbicTynan B KayecTBe KnveHTa, B Apyrom 6bin
cepBepomM. CkopocTb onpefensanacb ¢ NOMOLLbI Mporpammel iperf3 ¢ NPUHATLIMKM MO YMOMYaHUK napameTpamu (NpoTokon
TCP, ckopocTb Nnepeaayn He orpaHuyeHa.

KnueHT HiFive
BbiBOA KnMeHTa

root@freedom-u540:~# iperf3 -c 192.168.0.10
Connecting to host 192.168.0.10, port 5201

5] local 192.168.0.3 port 46756 connected to 192.168.0.10 port 5201
ID] Interval Transfer Bitrate Retr Cwnd

5 0.00-1.02 sec 15.1 MBytes 124 Mbits/sec 0 148 KBytes
5 1.02-2.03 sec 15.0 MBytes 125 Mbits/sec 0 157 KBytes
5 2.03-3.03 sec 15.0 MBytes 126 Mbits/sec 0 164 KBytes
5 3.03-4.04 sec 15.2 MBytes 126 Mbits/sec 0 181 KBytes
5 4.04-5.03 sec 15.0 MBytes 127 Mbits/sec 0 181 KBytes
5 5.03-6.01 sec 15.0 MBytes 128 Mbits/sec 0 181 KBytes
5 6.01-7.07 sec 16.2 MBytes 129 Mbits/sec 0 230 KBytes
5 7.07-8.06 sec 15.0 MBytes 127 Mbits/sec 0 230 KBytes
5 8.06-9.04 sec 15.0 MBytes 128 Mbits/sec 0 230 KBytes
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[ 5] 9.04-10.03 sec 15.0 MBytes 127 Mbits/sec
[ ID] Interval Transfer Bitrate

[ 5] 0.00-10.03 sec 152 MBytes 127 Mbits/sec
[ 5] 0.00-10.04 sec 152 MBytes 127 Mbits/sec

iperf Done.
BbiBOg cepBepa

[root@Lhotze srcl# iperf3 -s

0 230 KBytes
Retr
0 sender
receiver

Accepted connection from 192.168.0.3, port 46754

5] local 192.168.0.10 port 5201 connected to 192.168.0.3 port 46756
ID] Interval Transfer Bitrate
5 0.00-1.00 sec 14.6 MBytes 123 Mbits/sec
5 1.00-2.00 sec 14.9 MBytes 125 Mbits/sec
5 2.00-3.00 sec 15.0 MBytes 126 Mbits/sec
5 3.00-4.00 sec 15.1 MBytes 126 Mbits/sec
5 4.00-5.00 sec 15.2 MBytes 127 Mbits/sec
5 5.00-6.00 sec 15.3 MBytes 129 Mbits/sec
5 6.00-7.00 sec 15.3 MBytes 129 Mbits/sec
5 7.00-8.00 sec 15.1 MBytes 127 Mbits/sec
5 8.00-9.00 sec 15.3 MBytes 128 Mbits/sec
5 9.00-10.00 sec 15.1 MBytes 127 Mbits/sec
5 10.00-10.04 sec 665 KBytes 128 Mbits/sec
[ ID] Interval Transfer Bitrate
[ 5] 0.00-10.04 sec 152 MBytes 127 Mbits/sec

receiver

PesynbTaT nokasbiBaeT CpeaHIo CKOPOCTb 0OMeHa vepes ceTb 127 MouT/c, uto coctaBnsaeT nuwb 12,7% OT HOMUHANBLHON
CKOpPOCTN nuHUW. Bapuaumu ckopocTu B npouecce WM3MEpeHust HeBenvikn, a obbeM nepefaHHbIX AaHHbIX cocTaBun 152
M6anTa, 4To No3BoNseT cunTaTh pedynbTaT M3MEPEHUS JOCTaTOYHO JOCTOBEPHBIM.

[nsa BbIACHEHUSA NPUYNH CTOMb Manon CKOPOCTU MEHSIEM POSiv y4acTByrOLLMX B TeCTe XOCTOB - HiFive ctaHoBUTCA cepBepom,

a x86_64 - KnMeHTOM.

CepBep HiFive

BbiBog cepBepa

root@freedom-u540:~# iperf3 -s

Accepted connection from 192.168.0.10, port 55746

5] local 192.168.0.3 port 5201 connected to 192.168.0.10 port 55748
ID] Interval Transfer Bitrate
5 0.00-1.00 sec 26.2 MBytes 220 Mbits/sec
5 1.00-2.00 sec 25.9 MBytes 217 Mbits/sec
5 2.00-3.00 sec 25.6 MBytes 215 Mbits/sec
5 3.00-4.00 sec 26.2 MBytes 220 Mbits/sec
5 4.00-5.00 sec 25.9 MBytes 217 Mbits/sec
5 5.00-6.00 sec 29.8 MBytes 250 Mbits/sec
5 6.00-7.00 sec 28.5 MBytes 240 Mbits/sec
5 7.00-8.00 sec 25.8 MBytes 216 Mbits/sec
5 8.00-9.00 sec 26.1 MBytes 219 Mbits/sec
5 9.00-10.00 sec 25.8 MBytes 217 Mbits/sec
5 10.00-10.02 sec 580 KBytes 259 Mbits/sec
[ ID] Interval Transfer Bitrate
[ 5] 0.00-10.02 sec 266 MBytes 223 Mbits/sec

receiver

BbiBOA KnMeHTa

[root@Lhotze src]# iperf3 -c 192.168.0.3
Connecting to host 192.168.0.3, port 5201

5] local 192.168.0.10 port 55748 connected to 192
ID] Interval Transfer Bitrate
5 0.00-1.00 sec 28.9 MBytes 242 Mbits/sec
5 1.00-2.00 sec 26.2 MBytes 220 Mbits/sec
5 2.00-3.00 sec 26.2 MBytes 220 Mbits/sec
5 3.00-4.00 sec 26.2 MBytes 220 Mbits/sec
5 4.00-5.00 sec 25.0 MBytes 210 Mbits/sec
5 5.00-6.00 sec 30.0 MBytes 252 Mbits/sec
5 6.00-7.00 sec 28.8 MBytes 241 Mbits/sec
5 7.00-8.00 sec 26.2 MBytes 220 Mbits/sec
5 8.00-9.00 sec 25.0 MBytes 210 Mbits/sec
5 9.00-10.00 sec 26.2 MBytes 220 Mbits/sec
ID] Interval Transfer Bitrate
5 0.00-10.00 sec 269 MBytes 226 Mbits/sec
5 0.00-10.02 sec 266 MBytes 223 Mbits/sec

iperf Done.

.168.0.3 port 5201

Retr

27

OrROOOOKrOO

Cwnd
527
595
645
485
522
563
601
634
471
542

KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes

Retr

29

sender
receiver

B aTOoM cnyyae ckopocCTb MofyyaeTcs NoYTW BABOE Bbille, HO BCE PaBHO cOCTaBnseT Nuwb 22,3% oT HoMWHanbHoW. OgHako
npy BHUMaTENlbHOM PacCMOTPEHMW BbIBOAA BMOHO, YTO MCMONb3yeMoe OTrnpaBuTenem (KNWeHT) OKHO KOHTPONS HacblLeHUs
TCP (npaBbin cTonbey BelBOAA Ha CTOPOHe knmeHTa - Cwnd) cyecTBeHHo oTnuyanock. KnueHT HiFive 3agaBan cwnd ot 148
po 230 kbawnT, a knneHT x86_64 - oT 471 o 645 kbant. TO HABOAWT Ha MbICMb O TOM, YTO CKOPOCTb, onpedensiemas iperf3
orpaHnymBanacb He Ha PU3NYECKOM UMW KaHaNbHOM YpOBHE, a Ha TpaHcnopTHoM (TCP). OTMeTum 3T0 1 ABMHEMCS Aanblue.

3aBUCUMOCTb OT (hM3n4YeCKUX napameTpoB uHTepdencos
YcraHaBnmBaem Ha cepBepe HiFive ckopoctb ceteBoro mHTepdenica 100 u 10 MouT,c n noeTopsiem TecTbl. [MapameTpbl

MHTepdenca Ha KNNEeHTEe He N3MEHSIOTCS.
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BbiBog cepBepa

root@freedom-u540:~# ethtool -s eth0 speed 100 autoneg off

root@freedom-u540:~# iperf3 -s

Accepted connection from 192.168.0.10, port 38296

5
ID

(S8, NS, NS N, NS, N6, NE, 6, NC, )

Interval

.00-9

wodJonUldWNRO

.00-1.
.00-2.
.00-3.
.00-4.
.00-5.
.00-6.
.00-7.
.00-8.

00

-00-10.00
10.00-10.00

sec
sec
sec
sec
sec
sec
sec
sec
sec

Transfer

00~J~J00000W~JJoU
o
©

MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
KBytes

Transfer

] Interval
1

0.00-10.00

BbiBOA KneHTa

76.9

MBytes

Bitrate

48.0 Mbits/sec
68.9 Mbits/sec
61.0 Mbits/sec
61.1 Mbits/sec
72.1 Mbits/sec
67.9 Mbits/sec
68.4 Mbits/sec
61.0 Mbits/sec
61.2 Mbits/sec
75.0 Mbits/sec
78.1 Mbits/sec
Bitrate

64.5 Mbits/sec

[root@Lhotze srcl# iperf3 -c 192.168.0.3
Connecting to host 192.168.0.3, port 5201

5
ID

H
o ooouoooov

iper

Interval

.00-9

wodonUldWNRO

.00-1.
.00-2.
.00-3.
.00-4.
.00-5.
.00-6.
.00-7.
.00-8.

-00-10.00

sec
sec
sec
sec
sec
sec

Transfer

©CONPO®OAION
R
w

MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes

local 192.168.0.10 port 38298 connected to 192

Bitrate

56.9

~
o
N9 NoOYWOwO Y

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

Transfer

Interval

f Done.

0.00-10.00
0.00-10.00

78.7
76.9

MBytes
MBytes

Bitrate

66.1
64.5

Mbits/sec
Mbits/sec

local 192.168.0.3 port 5201 connected to 192.168.0.10 port 38298

receiver

.168.0.3 port 5201

Retr

8
Ot OO0O0O0O0OO0O0OO0OO0OO

Cwnd
267
494
494
494
494
494
494
494
494
494

KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes

sender
receiver

Mpu paboTe ceTeBoro nHTepdeinca Ha cepeepe HiFive co ckopoctbio 100 MBut/c cpegHsisi ckopocTb 06MeHa coctaBuna 64,5
M6wuTt/c unn 64,5% oT HOMUHanbLHOWM cCKOpoCTK bonee MeaneHHoro nHTepdenca. Pasamep okHa cwnd nNpu 3Tom B TedeHune 9 n3
10 nHTEpBanoB M3mepeHns Obin NOCTOSIHHBIM (494 kbalTa) 1 NULWbL B NEepBOM UHTEpBane coctaBun 267 k6anT.

YcTaHaBnvMBaeM Ha UHTepdgeince cepepa HiFive ckopoctb 10 MGut/c n noBTopsiem TecT.

BrbiBog cepBepa

root@freedom-u540:~# ethtool -s eth0 speed 10 autoneg off

root@freedom-u540:~# iperf3 -s

Accepted connection from 192.168.0.10, port 38330

5
ID

(S8, N6, N6, N, NE, N6, XE, N6, NE, N6, ]

Interval

.00-9

oo WNHRO

.00-1.
.00-2.
.00-3.
.00-4.
.00-5.
.00-6.
.00-7.
.00-8.

00

100-10.00
10.00-10.01

sec
sec
sec
sec
sec
sec
sec

Transfer

546
785
993
998
998
993
1001
994
996
1003
7.07

KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes

Bitrate

~J 00 00 00 0O 0O 00 00 0O O >
[y
w

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

Transfer

[ ID
[ 5

] Interval

] 0.00-10.01

BbiBOA KNMeHTa

9.09

MBytes

Bitrate

7.62

[root@Lhotze srcl# iperf3 -c 192.168.0.3
Connecting to host 192.168.0.3, port 5201

Mbits/sec

local 192.168.0.3 port 5201 connected to 192.168.0.10 port 38332

receiver

local 192.168.0.10 port 38332 connected to 192.168.0.3 port 5201
ID] Interval Transfer Bitrate Retr Cwnd
5 0.00-1.00 sec 730 KBytes 5.98 Mbits/sec 0 41.0 KBytes
5 1.00-2.00 sec 840 KBytes 6.88 Mbits/sec 0 65.0 KBytes
5 2.00-3.00 sec 1.09 MBytes 9.18 Mbits/sec 0 65.0 KBytes
5 3.00-4.00 sec 902 KBytes 7.39 Mbits/sec 0 65.0 KBytes
5 4.00-5.00 sec 1.09 MBytes 9.18 Mbits/sec 0 65.0 KBytes
5 5.00-6.00 sec 933 KBytes 7.65 Mbits/sec 0 65.0 KBytes
5 6.00-7.00 sec 933 KBytes 7.65 Mbits/sec 0 65.0 KBytes
5 7.00-8.00 sec 933 KBytes 7.65 Mbits/sec 0 65.0 KBytes
5 8.00-9.00 sec 1.09 MBytes 9.18 Mbits/sec 0 65.0 KBytes
5 9.00-10.00 sec 933 KBytes 7.64 Mbits/sec 0 65.0 KBytes
ID] Interval Transfer Bitrate Ret
5 0.00-10.00 sec 9.34 MBytes 7.84 Mbits/sec 0 sender
5 0.00-10.01 sec 9.09 MBytes 7.62 Mbits/sec receiver
3 www.protokols.ru



https://www.protokols.ru/

SHUMKINIoneaus ceTeBbIX MPOTOKONOB TectupoBaHue nnatbl HiFive ¢ sgpom Linux 5.2.9

iperf Done.

B atom cnyyae ckopocTb obmeHa cocTtaBuna 7,62 Mout/c unm 72,6% OT HOMWMHAmNbHOM CKOPOCTU ©oree MeaAneHHoro
nHTepderica. OKHO HacbllWeHUs BO BCEX MHTepBanax M3MepeHust KpoMe MepBOoro Mmerno pasmep 65 kbGant, a B nepBoM
WHTepBane - 41 k6anr.

M3 npvBeaEHHOro Bbille BbIBOAA OYEBUAHO, YTO BO BCEX BapuaHTax TecTa CKOpoCTb obmeHa no ceTu Gbina CyLlecTBEHHO
HXE HOMMHArbHOM CKOPOCTW NUHUK, onpeaensieMon 6onee meaneHHbIM uHTepdericom. OcCo6eHHO CUINBHO 3TO NPOSABMANOCH
npu ckopocTn 1000 MéuT/c.

[anee 6binu BLINONHEHBI U3MEPEHUS C NOMOLLLIO NporpaMMbl iperf Ha knueHTe HiFive (cepBepom cnyxwuna nporpamma iperf3)
Ha ckopocTtun nHtepdenca 10, 100 n 1000 M6uT/c ¢ 3agaHMem B KaXxAoM Criyvyae MakcumarnbHON CKOPOCTU nepeaayn KnveHTa
(onums -b) B COOTBETCTBUM C HOMUHAMNBHON CKOPOCTBLIO FIMHWN.

1000 M6wuTt/c
root@freedom-u540:~# iperf -p 5201 -b 1G -c 192.168.0.10

Client connecting to 192.168.0.10, TCP port 5201

TCP window size: 85.0 KByte (default)

[ 3] local 192.168.0.3 port 46780 connected with 192.168.0.10 port 5201
[ ID] Interval Transfer Bandwidth

[ 3] 0.0-10.0 sec 222 MBytes 186 Mbits/sec

100 MowuTt/c

root@freedom-u540:~# ethtool -s eth0 speed 100 autoneg off
root@freedom-u540:~# iperf -p 5201 -b 100M -c 192.168.0.10

Client connecting to 192.168.0.10, TCP port 5201
TCP window size: 85.0 KByte (default)

[ 3] local 192.168.0.3 port 46782 connected with 192.168.0.10 port 5201
[ ID] Interval Transfer Bandwidth
[ 3] 0.0-10.0 sec 52.4 MBytes 43.9 Mbits/sec

10 M6uTt/c

root@freedom-u540:~# ethtool -s eth0O speed 10 autoneg off
root@freedom-u540:~# iperf -p 5201 -b 10M -c 192.168.0.10

Client connecting to 192.168.0.10, TCP port 5201
TCP window size: 85.0 KByte (default)

[ 3] local 192.168.0.3 port 46786 connected with 192.168.0.10 port 5201

[ ID] Interval Transfer Bandwidth

[ 3] 0.0-10.0 sec 9.00 MBytes 7.54 Mbits/sec

n CHOBa, KakK B Cliy4ae iperf3 n3mepeHHaa CKOpPOCTb CyLLEeCTBEHHO HWXe HOMMWHarbHOM CKOPOCTWU NMUHUN, a OTHOCUTESIbHaA

CKOPOCTb PacTET Mpu CHUXKEHUM CKOPOCTU Bornee MeaneHHoro nHTepderica

Mocne atoro Gbina BocctaHoBneHa ckopocTb 1000 M6uT/c Ha uHTepdelice xocta HiFive n MmeHsanacb ckopocTb uHTepdelica
Ha cepsepe (100 n 10 M6uT/c), npu atom knneHTy iperf Ha xocTe HiFive 3agaBanacb nonHas ckopocTtb (1000 M6uT/c)

Cepsep 100 M6ut/c

Client connecting to 192.168.0.10, TCP port 5201
TCP window size: 102 KByte (default)

[ 3] local 192.168.0.3 port 46788 connected with 192.168.0.10 port 5201
[ ID] Interval Transfer Bandwidth
[ 3] 0.0-10.0 sec 42.5 MBytes 35.6 Mbits/sec

Cepeep 10 Mout/c
root@freedom-u540:~# iperf -p 5201 -b 1G -c 192.168.0.10

Client connecting to 192.168.0.10, TCP port 5201
TCP window size: 85.0 KByte (default)

[ 3] local 192.168.0.3 port 46790 connected with 192.168.0.10 port 5201
[ ID] Interval Transfer Bandwidth
[ 3] 0.0-10.1 sec 4.50 MBytes 3.73 Mbits/sec

CKOpOCTb obmeHa yepes3 CeTb B oboux cnydadax He gocturana u 40% OT HOMWHaNbHOM CKOPOCTU JINHUWN Y KIMNEHTa.

3aBUCUMOCTb OT CKOpPOCTM nNepenaydiun Ha CTOpPOHe KIiIneHTa

[anee Gbina BocCTaHOBNEHbI NMPUHATHIE NO YMONYaHUIO HACTPOWKN 060MX ceTeBbIX MHTEPMENCOB (MONHOAYMMEKCHBIA PEXUM,
1000 M6uT/C) n meHanacb CKOPOCTb Nepefayn naketoB Ha yposHe knueHTa HiFive. HanomHum, 4to no ymonyanwuio iperf3 ans
TectoB TCP ncnonb3yeT NOoMnHyt CKOPOCTb FIMHUK.

MprBOANTCS BBIBOA NULLBb KITMEHTCKOW CTOPOHbI, MOCKOJSIbKY OH 6onee MHopmaTmBeH.

CkopocTb nepegaum Ha ctopoHe knmeHTta 1000 Méwut/c

root@freedom-u540:~# iperf3 -c 192.168.0.10 -b 1000M

Connecting to host 192.168.0.10, port 5201

[ 5] local 192.168.0.3 port 56086 connected to 192.168.0.10 port 5201
[ ID] Interval Transfer Bitrate Retr Cwnd

[ 5] 0.00-1.00 sec 16.4 MBytes 137 Mbits/sec 0 158 KBytes
[ 5] 1.00-2.00 sec 16.4 MBytes 137 Mbits/sec 0 158 KBytes
[ 5] 2.00-3.01 sec 16.6 MBytes 139 Mbits/sec 0 158 KBytes
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3.01-4.00
4.00-5.00
5.00-6.01
6.01-7.00
7.00-8.00
8.00-9.00
9.00-10.00

H
oo vuoooouu

Interval
0.00-10.00
0.00-10.01

iperf Done.

sec
sec
sec
sec

16.2 MBytes
16.4 MBytes
16.5 MBytes
16.4 MBytes
16.5 MBytes
16.4 MBytes
16.5 MBytes
Transfer
164 MBytes
164 MBytes

137 Mbits/sec 0 158
137 Mbits/sec 0 167
138 Mbits/sec 0 167
138 Mbits/sec 0 167
139 Mbits/sec 0 167
137 Mbits/sec 0 167
139 Mbits/sec 0 167
Bitrate Retr
138 Mbits/sec 0

138 Mbits/sec

KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes

sender
receiver

MocTeneHHoe CHWXeHue ckopocTu nepepadn Ha knuenTe ot 1000 go 140 M6uT/c gaBano 6nuskue pesynbTaTbl CO CPeHewn
CKOpOCTblO O0BMeHa 4yTb meHbwe 140 M6uTt/c. OgHako npu CKOpoCcTU nepepayn knueHTa Medblie 140 M6uT/c cpegHss

CKOPOCTb OOMeHa Mexay KIMEHTOM YXXe COBMagana Co CKOPOCTbIO nepeaaydu.

CkopocTb nepefayn Ha cTopoHe knueHTta 140 MouT/c

root@freedom-u540:~# iperf3 -c 192.168.0.10 -b 140M
Connecting to host 192.168.0.10, port 5201

ID] Interval

.00-1.00
.00-2.00
.00-3.00
.00-4.01
.01-5.00
.00-6.00
.00-7.00
.00-8.01
.01-9.00
.00-10.01

wodJonUldWNRO

H
U0 oo,

Interval
0.00-10.01
0.00-10.01

iperf Done.

sec
sec
sec
sec
sec
sec
sec
sec

sec
sec

Transfer
16.5 MBytes
16.5 MBytes
16.4 MBytes
16.5 MBytes
16.2 MBytes
16.4 MBytes
16.4 MBytes
16.5 MBytes
16.1 MBytes
16.4 MBytes
Transfer
164 MBytes
164 MBytes

Bitrate Retr Cwnd
138 Mbits/sec 0 153
138 Mbits/sec 0 168
138 Mbits/sec 0 177
138 Mbits/sec 0 177
137 Mbits/sec 0 177
137 Mbits/sec 0 177
137 Mbits/sec 0 177
138 Mbits/sec 0 177
136 Mbits/sec 0 177
137 Mbits/sec 0 177

Bitrate Retr
137 Mbits/sec 0

137 Mbits/sec

CkopocTb nepegayn Ha ctopoHe knmeHTta 130 Mout/c

root@freedom-u540:~# iperf3 -c 192.168.0.10 -b 130M
Connecting to host 192.168.0.10, port 5201

ID] Interval

.00-1.00
.00-2.00
.00-3.00
.00-4.00
.00-5.00
.00-6.00
.00-7.00
.00-8.00
.00-9.00
.00-10.00

wodonUldWNRO

H
U0 oo,

Interval
0.00-10.00
0.00-10.01

iperf Done.

sec
sec
sec
sec
sec
sec
sec
sec

sec
sec

Transfer

MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes

[y
(6]
oo o

Transfer
155 MBytes
155 MBytes

Bitrate Retr Cwnd
130 Mbits/sec 0 158
130 Mbits/sec 0 158
130 Mbits/sec 0 158
130 Mbits/sec 0 167
130 Mbits/sec 0 167
130 Mbits/sec 0 167
130 Mbits/sec 0 167
130 Mbits/sec 0 167
130 Mbits/sec 0 167
130 Mbits/sec 0 167

Bitrate Retr
130 Mbits/sec 0

130 Mbits/sec

CkopocTb nepegaun Ha ctopoHe knmeHTta 100 Mout/c

root@freedom-u540:~# iperf3 -c 192.168.0.10 -b 100M
Connecting to host 192.168.0.10, port 5201

ID] Interval

.00-1.00
.00-2.00
.00-3.01
.01-4.00
.00-5.00
.00-6.01
.01-7.00
.00-8.01
.01-9.00
.00-10.00

wodonUldWNRO

H
U0 oo,

Interval
0.00-10.00
0.00-10.01

iperf Done.

sec
sec
sec
sec
sec
sec
sec
sec

sec
sec

Transfer

MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes

[y
N
WOWOWVWOWVWVWOWVWO

Transfer
119 MBytes
119 MBytes

Bitrate Retr Cwnd
100 Mbits/sec 0 151
99.9 Mbits/sec 0 151
100 Mbits/sec 0 151
100 Mbits/sec 0 151
99.6 Mbits/sec 0 151
100 Mbits/sec 0 151
100 Mbits/sec 0 151
100 Mbits/sec 0 151
99.9 Mbits/sec 0 151
99.7 Mbits/sec 0 151
Bitrate Retr
100 Mbits/sec 0

99.9 Mbits/sec

CkopocTb nepegayn Ha ctopoHe knmeHTta 50 Méut/c

root@freedom-u540:~# iperf3 -c 192.168.0.10 -b 50M
Connecting to host 192.168.0.10, port 5201

5] local 192.168.0.3 port 56110 connected to 192.168.0.10 port 5201

KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes

sender
receiver

5] local 192.168.0.3 port 56114 connected to 192.168.0.10 port 5201

KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes

sender
receiver

5] local 192.168.0.3 port 56126 connected to 192.168.0.10 port 5201

KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes

sender
receiver

5] local 192.168.0.3 port 56130 connected to 192.168.0.10 port 5201
ID] Interval Transfer Bitrate Retr Cwnd

5 0.00-1.00 sec 5.98 MBytes 50.1 Mbits/sec 0 130 KBytes
5 1.00-2.00 sec 6.00 MBytes 50.3 Mbits/sec 0 130 KBytes
5 2.00-3.00 sec 6.00 MBytes 50.2 Mbits/sec 0 130 KBytes
5 3.00-4.00 sec 5.88 MBytes 49.5 Mbits/sec 0 130 KBytes
5 4.00-5.00 sec 6.00 MBytes 50.3 Mbits/sec 0 130 KBytes
5 5.00-6.00 sec 6.00 MBytes 50.2 Mbits/sec 0 130 KBytes
5 6.00-7.00 sec 5.88 MBytes 49.4 Mbits/sec 0 130 KBytes
5 7.00-8.00 sec 6.00 MBytes 50.3 Mbits/sec 0 130 KBytes
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[ 5] 8.00-9.01 sec 6.00 MBytes 50.1 Mbits/sec 0
[ 5] 9.01-10.00 sec 5.88 MBytes 49.5 Mbits/sec 0

[ ID] Interval Transfer Bitrate Retr
[ 5] 0.00-10.00 sec 59.6 MBytes 50.0 Mbits/sec 0
[ 5] 0.00-10.01 sec 59.6 MBytes 50.0 Mbits/sec

iperf Done.

CkopocTb nepegayn Ha ctopoHe knmeHTta 10 Méut/c

root@freedom-u540:~# iperf3 -c 192.168.0.10 -b 10M
Connecting to host 192.168.0.10, port 5201

130
130

Cwnd
72.1
123
130
130
130
130
130
130
130
130

KBytes
KBytes

sender
receiver

KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes

sender

5] local 192.168.0.3 port 56134 connected to 192.168.0.10 port 5201
ID] Interval Transfer Bitrate Retr
5 0.00-1.00 sec 1.25 MBytes 10.5 Mbits/sec 0
5 1.00-2.00 sec 1.25 MBytes 10.5 Mbits/sec 0
5 2.00-3.00 sec 1.12 MBytes 9.44 Mbits/sec 0
5 3.00-4.00 sec 1.25 MBytes 10.5 Mbits/sec 0
5 4.00-5.00 sec 1.12 MBytes 9.44 Mbits/sec 0
5 5.00-6.00 sec 1.25 MBytes 10.5 Mbits/sec 0
5 6.00-7.00 sec 1.12 MBytes 9.44 Mbits/sec 0
5 7.00-8.00 sec 1.25 MBytes 10.5 Mbits/sec 0
5 8.00-9.00 sec 1.12 MBytes 9.44 Mbits/sec 0
5 9.00-10.00 sec 1.25 MBytes 10.5 Mbits/sec 0
ID] Interval Transfer Bitrate Retr
5 0.00-10.00 sec 12.0 MBytes 10.1 Mbits/sec 0

5 0.00-10.01 sec 12.0 MBytes 10.1 Mbits/sec

iperf Done.

receiver

AHanornyHble TecTbl B obpaTHOM HanpaeneHun ganu noxoxum pesynbTart. [Mpu ckopoctax ot 1000 M6ut/c oo cpenHen
CKOpOCTU, KoTopasi obecrneynBanacb Npyu OTCYTCTBUM OFpaHUYEHUA, CKOPOCTb CETEBOrO OOMEHa NPaKTUYECKU HE MeHsiNach 1
Oblna HUXe CKOpPOCTU Mepedadun, YyCTaHOBMEHHOW AN KNWEHTa, a Nocrne AOCTWXEHUs] 3TOro ropora CKopocTb obMeHa mexay
KMMEHTOM 1 CEepBEPOM B TOYHOCTM COBMajarna co CKOPOCTb0 Nepefayn, 3afaHHOM Ha KITMEHTCKOW CTOPOHE.

3T0 NO3BOSSET C YBEPEHHOCTbIO CUMTaTb, YTO pPe3ysibTaTbl N3MepeHUsi CkopocTn obMeHa no npotokony TCP onpepensitoTcs
npexage Bcero napameTpamu TCP, a He (u3Myeckmy NapameTpaMu MHTEPMENCOB XOCTOB M MPOU3BOAMTENBHOCTHIO
npoLeccopoB. ACUMMETPUSi CKOPOCTY (MPU CMEHE poren KNMeHTa U cepeepa) 06bACHSIETCA pasHbIMU HAacTPOMKaMmM NpoToKona

TCP Ha gByx xocTax.

dononHutenbHbIe n3mMepeHus

3aknounTensHbiM Obin 9KCNEPMMEHT MO U3MEPEHUI0 CKOPOCTM € nomolbto iperf3 yepes Internet, koraa mexay cepsepom U
KIMMEeHTOM NPUCYTCTBOBArO HeonpedenéHHoe YMCro MapLupyTu3aTopoB. Ha cepBepe nponyckHasi CnoCOBHOCTb OorpaHuyeHa

3Ha4yeHnem 100 MowuT/c.

BbiBOA KneHTa

root@freedom-u540:~# iperf3 -c protokols.ru
Connecting to host nmalykh.org, port 5201

Cwnd
355
412
320
345
362
384
406
427
342
384

KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes

sender

5] local 192.168.0.3 port 44460 connected to 185.147.80.144 port 5201
ID] Interval Transfer Bitrate Retr
5 0.00-1.00 sec 12.6 MBytes 106 Mbits/sec 45
5 1.00-2.01 sec 11.5 MBytes 95.6 Mbits/sec 0
5 2.01-3.00 sec 10.8 MBytes 91.2 Mbits/sec 5
5 3.00-4.00 sec 11.4 MBytes 95.8 Mbits/sec 0
5 4.00-5.00 sec 11.8 MBytes 98.9 Mbits/sec 0
5 5.00-6.00 sec 10.9 MBytes 91.7 Mbits/sec 0
5 6.00-7.00 sec 11.5 MBytes 96.3 Mbits/sec 0
5 7.00-8.00 sec 11.5 MBytes 96.3 Mbits/sec 0
5 8.00-9.00 sec 11.1 MBytes 93.2 Mbits/sec 8
5 9.00-10.00 sec 11.5 MBytes 96.9 Mbits/sec 0
ID] Interval Transfer Bitrate Retr
5 0.00-10.00 sec 115 MBytes 96.2 Mbits/sec 58

5 0.00-10.00 sec 114 MBytes 95.3 Mbits/sec

iperf Done.

BbiBog cepBepa

[root@nmalykh nmalykh]# iperf3 -s

Accepted connection from 91.122.87.84, port 44458

receiver

sender

5] local 185.147.80.144 port 5201 connected to 91.122.87.84 port 44460
ID] Interval Transfer Bandwidth
5 0.00-1.00 sec 11.1 MBytes .0 Mbits/sec
5 1.00-2.00 sec 11.4 MBytes 95.4 Mbits/sec
5 2.00-3.00 sec 11.4 MBytes 95.4 Mbits/sec
5 3.00-4.00 sec 11.4 MBytes 95.4 Mbits/sec
5 4.00-5.00 sec 11.4 MBytes 95.4 Mbits/sec
5 5.00-6.00 sec 11.4 MBytes 95.4 Mbits/sec
5 6.00-7.00 sec 11.4 MBytes 95.4 Mbits/sec
5 7.00-8.00 sec 11.4 MBytes 95.4 Mbits/sec
5 8.00-9.00 sec 11.4 MBytes 95.4 Mbits/sec
5 9.00-10.00 sec 11.4 MBytes 95.4 Mbits/sec
5 10.00-10.01 sec 142 KBytes 94.3 Mbits/sec
ID] Interval Transfer Bandwidth
5 0.00-10.01 sec 0.00 Bytes 0.00 bits/sec
5 0.00-10.01 sec 114 MBytes 95.2 Mbits/sec

receiver
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Server listening on 5201

3pecb ckopocTb OOMeHa MpakTUYecku SIBHO orpaHuyMBarnachk Ha YpoBHSX 3 1 4 mogenu OS| (MexaHM3M orpaHu4eHus
MPOMNYCKHOW CNOCOGHOCTM Ha XocTe protokols.ru TOYHO He M3BECTEH), MO3TOMY CKOpPOCTb OOMeHa haKTUyecku coBnapana c
HOMWHaIIbHOV CKOPOCTBLIO JIUHUM.

[na cpaBHEHMS HWXe NpeAcTaBneH pesynbTaT U3MepPeHUsi CKOpPOCTU obMeHa MexAay ABYMsi XOCTaMu C OOHOMW OrnepaLyoHHOWN
cuctemon (Mageia 7.1) B Ton xe JIBC. Ha oboux xoctax ceTeBble MHTEpPEENChl MCMOMb30Banu MpUHATLIE MO YMOMYaHUo
napameTpbl. Pe3ynbTaTtbl U3MEPEHNU B TOM M APYroM HarnpasneHUWU NPakTUYEeCcKn He OTNuUYanuchb, NO3TOMY MpUBEAEH MULLb
BbIBOJ Ha CTOPOHE KNneHTa AN OQHOro 13 HanpasreHuw.

[root@Lhotze ~]# iperf3 -c 192.168.0.6
Connecting to host 192.168.0.6, port 5201

5] local 192.168.0.10 port 54170 connected to 192.168.0.6 port 5201
ID] Interval Transfer Bitrate Retr Cwnd
5 0.00-1.00 sec 107 MBytes 895 Mbits/sec 0 696 KBytes
5 1.00-2.00 sec 104 MBytes 870 Mbits/sec 0 769 KBytes
5 2.00-3.00 sec 105 MBytes 881 Mbits/sec 0 850 KBytes
5 3.00-4.00 sec 104 MBytes 870 Mbits/sec 0 935 KBytes
5 4.00-5.00 sec 104 MBytes 870 Mbits/sec 0 984 KBytes
5 5.00-6.00 sec 104 MBytes 870 Mbits/sec 0 984 KBytes
5 6.00-7.00 sec 104 MBytes 870 Mbits/sec 0 1.01 MBytes
5 7.00-8.00 sec 104 MBytes 870 Mbits/sec 0 1.01 MBytes
5 8.00-9.00 sec 104 MBytes 870 Mbits/sec 0 1.01 MBytes
5 9.00-10.00 sec 104 MBytes 870 Mbits/sec 0 1.01 MBytes
ID] Interval Transfer Bitrate Retr
5 0.00-10.00 sec 1.02 GBytes 874 Mbits/sec 0 sender
5 0.00-10.00 sec 1.01 GBytes 872 Mbits/sec receiver

iperf Done.

3aknroyeHue

MprBeaéHHble pes3ynbTaThl MO3BOMAKT C JOCTAaTOMHOW YBEPEHHOCTBIO CUMTaTb, YTO M3MEPEHUS C MOMOLBK YyTUNUTHI iperf3
npu WCMONb30BaHUN MPUHATOTO MO ymonyaHuio npoTtokona TCP oTpaxalT He CTONbKO BO3MOXHOCTM WM MnapameTpbl
dumsnyeckoro nHTepdenca u gpamnsepa, CKONbKO napamMeTpbl ynpaBreHns NoTOKOM AaHHbix npotokona TCP. MNockonbKy mbl
nbliTaemMcs pa3obpaTbCsl C BO3MOXHOCTAMU M orpaHudeHusammn npoueccopoB Freedom U540 n ceteBon nogcuctemsl nnaTbl
HiFive Unleashed, BaxHee pasobpaTbcs c ypoBHAMK 1 - 2 aTanoHHow mogenu OSI| 6e3 BNUsSiHNS HACTPOEK BbiLLENeXallmnx
ypoBHeW. [Ins oueHkn peanusauum HWKHWX ypoBHel ceTeBoro cteka TCP/IP namMepeHusi, Ha KoTopble onpegensiouee
BMNWSIHME OKa3blBAET YNpaBlieHWE MOTOKOM [AaHHbIX Ha TPaHCMOPTHOM YPOBHE, NMPaKTU4eCKOW LIeHHOCTM He NpeaCTaBrsioT,
noaToMy fanee Mbl NepevaémMm K mamepeHusiM Ha ocHose npotokona UDP, nockonbky B 3TOM Criyyae BAMSIHUE BEPXHUX
YPOBHeW cTeka NPOTOKOSOB CYLLECTBEHHO MEHbLLE.

Hukonan Manbix

nmalykh@protokols.ru
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