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- Shaping a Limiting na aktivnvch zariadeniach
- rovnako definované aj v MEF

L3 speed

IL4 speed
Preamb®a|SOF SRC MAC |DST MAC JSRCIP DST IP IUDP/TCP Payload FCS IFG

Velkost ramca (>64B)

A
A

- Rychlost — Meracie pristroje - Rychlost — Meracie pristroje
,Ethernet” testy RFC2544, BERT, ITU-T Y.1564 ,TCP“ testy IETF RFC6349

Treba rozlisovat”:
- Akeé vrstvy a ako rychlost'ou ,,opusta™ ramec / packet pristroj
- Aka rychlost’ zobrazuje pristroj
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CTU — &esky telekomunikaéni Ufad - kontrola kvality siti:
- Regeni sporll a reklamaci spottebitele (sluzba pripojeni k internetu)

« Kontrola kvality dotovanych siti (MPO OP PIK — Sirokopasmovy internet)
100/33 Mbit/s; 30/10 Mbit/s (downstream/upstream)

« Kontrola kvality stavajicich siti (soukr. ivestice hodna ochrany pred
intervencni politikou statu do Sirokopasmového internetu a siti NGA)
30/xx Mbit/s (downstream/upstream)

https://www.ctu.cz/workshop-metodika-mereni-3-8-2016

= N

PRO~ber
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I~ Y 4 I~
Lokalny termind Praktlcke meranie - UDP
e 6,250 99,210

0
10,04965
R->L 62,500 0 50 0 93,423 [
6,250 (3¢ 24 (3¢ 99,304 (3¢
128 o o o 10,04934
. , 56,249 25 94,206
Vzdialeny o & =
L->R 6,250 12 99,351
(Remo’Ee) 256 10,04934
terminal R->L 50,000 12 (% 94,598 (% -
v
L->R 6,250 (%} 5 (%) 99,375 (3¢
512 10,04928 -
R->L 50000 € 7 [x] 94,794 Q@ =
Unit Mbit/s v f/burst v| (% ms v

Throughput Latency Back-to-Back Frame Loss
Priepustnost’ Oneskorenie Zat'azitel'nost’ Strata R&mcov
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Faze 1 — Ovéreni konfigurace sité (Ramp Test)

Potreba ovérit: konfiguraci sité pro kazdou Metoda: Pro kazdou sluzbu je vykonan
definovanou sluzbu (rate limiting, traffic ramp test pro dosazeni CIR. Vykonnostni
shaping, QoS) parametry musi byt v predepsanych mezich

Faze 2 — Test Sluzeb

Metoda: Vcechny sluzby jsou generovany
najednou do jejich CIR a soucasné jsou
méreny parametry vSech sluzeb

Potreba ovérit: Kvalitu sluzby pro kazdou
definovanou sluzbu ¢i splhuje SLA pozadavky
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e
CiR+ EIR __.
10 Mbit/s
Traffic Color Awareness KPIs
mmmmp Dropped bandwidth ;
£ CIR+ER (everything over CIR+EIR) Frame transfer delay (latency)
S Best effort bandwidth (everything e
g CIR between CIR and CIR+EIR) Frame delay variation (jitter)
rﬁ — memmd Guaranteed bandwidth o Z
1 50.0 0.0 0.100 5.051 1.988
75.0 0.0 0.098 5.051 2.981
3 90.0 0.0 0.098 5.051 3.5677
CIR 100.0 0.0 0.098 5.051 3.974
QOvershoot 0.0 0.100 5.051 4.002
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. All pass/fail results of the SLA
parameters measured
throughout the test
(i.e., throughput, frame delay,
frame loss, frame delay
variation and O0S)

Service Test Pass/Fail Criteria:

» KPIs within SLA per service

X

* Any KPI fails

www.profiber.eu
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. CIR: Committed Information Rate
. EIR: Excess Information Rate
 User-Network

. PIR (neni soucasti Y.1564!): Peak Information Rate  ™oressTaffic " interface
MEF: PIR=CIR+EIR . P

. CBS: Committed Burst Size —_—

. EBS: Excess Burst Size cmmit!ed
«  FL & FLR: Frame Loss and Frame Bustcas [
Loss Rate '
-  FTD & FDV: Frame Transfer Delay —
and Frame Delay Variation ) 8.
+  Q0S & CoS: Quality of Service and Class of Service ||| e
- SLA: Service Level Agreement SLA GAMBRNTEES Optional Discard

\
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Praktické meranie — UDP
1. Faza - Rampovy Test

Commited Seps

1-50%CIR L->R 3,000 0,0000 < 0,015 3,000
R->L 15,000 0,0000 < 0,015 10,052 15,000
2-75%CIR L->R 4,500 0,0000 < 0,015 4,500
R->L 22,500 0,0000 < 0,015 10,052 22,500
3-90%CIR L->R 5,400 0,0000 < 0,015 5,400
R->L 27,000 0,0000 < 0,015 10,052 27,000
CIR L->R 6,000 0,0000 < 0,015 6,000
R->L 30,000 0,0000 < 0,015 10,052 30,000

<20ms

$Ether <8 ms

Ztratovost paketu <10+
Dostupnost neni definovana timto dokumentem

Vhodné na overenie MEF 23.1 parametrov
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Praktické meranie — UDP
2. Faza - Performance Test

L->R 5,999 5,999 5,999 6,000
RX Rate (Mbit/s)
R->L 30,000 30,000 29,999 30,000 N,iA
_ L->R < 0,015 < 0,015 < 0,015 < 0,015 < 0,015
Jitter (ms)
R->L -- < 0,015 < 0,015 < 0,015 < 0,015
Latency (ms) Round-trip = 10,052 10,051 10,053 N/A
S Ether
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METRO ETHERNET FORUM
REGION Frame Loss Ratio (FDI):riinr:qeillieelsgn ds Inter Frame Delay Variation
(FLR %) (ms) (IFDV)
. MewoH  s00t%  sfoms  S3ms

Metro M <0.01% <20 ms <8 ms

Metro L <0.1% <37 ms Not Specified
Regional H <0.01% <25 ms <8 ms
Regional M <0.01% £75ms <40 ms

Regional L <0.1% <125 ms Not Specified
Continental H <0.025% <77 ms <10 ms
Continental M <0.025% <115 ms <40 ms

Continental L <0.1% <230 ms Not Specified
Global H <0.05% <230 ms <32ms
Global M <0.05% <250 ms <40 ms

Global L <0.1% <390 ms Not Specified
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«— Measure TCP Throughput —Jp

Client B S | = Client A ] ' Client C
Network Network Network
I cO CO -
Demarcation Demarcation

N
ﬁ < Bad TCP Throughput
L

FTP Download
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Testovanie realnej TCP priepustnosti na L4

1. Zistenie MTU danej linky

2. Zmeranie Round-Trip Time (RTT), nasledne sa vypocita optimalne
okno (window)

,TCP patri medzi najpouzivanejSie protokoly v ramci internetovej prevadzky a jeho rychly

a stabilny prenos zabezpecuje koncovému uzivatel'ovi dostato¢nu kvalitu zazitku (QoE) pri
prezerani internetu."

Zdroj: Metodika - Mapovanie backhaulovej infrastruktary pre NGA

2 RFC 6349
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3, Odtestovanie, vypocitanie Bandwidth-Delay Product (BDP), Sweep
Window - testovanie rychlosti pri mensich oknach, 1/8, 1/4, 1/2, BDP

4, Testovanie TCP rychlosti pri optimalnom / vypocitanom okne
Vypocitanie ucinnosti TCP protokolu a ,Buffer delay" t.j.
narast/pokles oneskorenia pocas testovania

Transmitted Bytes - Retransmitted Bytes

TCP Efficiency % = -----------mmmmmmmm e X 1ea
Transmitted Bytes

Total RTTs during transfer

Average RTT during transfer = ----------—---------c—————-
Transfer duration in seconds

Average RTT during transfer - Bassline RTT
Buffer Delay % = --------mmmmmm e X 108

z/ RFC 634"9 Baseline RTT
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Praktické me an'e UDP + TCP
Service Configuration Test Completed, Fail Start Time 7. 3. 2016 14:02:50
FD (ms) (RTT) IFDV (ms) FLR (%)
L->R 30,0 < 0,015 0,1023 29,969
1 |Best Effort 10,052
TEEEE % 30,0 < 0,015 0,0838 0 29,974
Service Performance Test Completed, Fail
FD (ms) (RTT) IFDV (ms) FLR (%)
L-=R 30,0 < 0,015 0,0980 29,970
1 |Best Effort 10,052
Q.. 30,0 < 0,015 0,0950 0 29,971 0
Total RX Rate L->R 29,970
(Mbits/s) R->L 29,971
RFC 6349 Test Completed, Pass &
MTU (bytes) 1289 Minimum RTT (ms) 10,071
TCP Throughput
Ideal L4 Actual L4 TCP Eﬁ"mency Euffer Delay
34 KiB
L->R 99,91
B est Effort (2 conn.@ 17 KiB)
34 KiB
R->L (2 conn.@ 17 KiB) 27,8 27,0 @ 99,92 0,79
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Uskali testd na siti NGA:
Osvojit si mérici metodiku

Nastaveni testu vs nastaveni sité ? CIR?
Vyhovély vysledky testu ocekavanim (limitm parametr(i)?

« Kdyz ne, tak kde je chyba?
- Nastaveni limitnich hodnot?
- CIR?
- Je druh testu vhodny pre tento typ merania?
- UDP? TCP?
- Nespita NGA parametre?

Dékujeme za pozornost

Hodné stésti a tolerance v diskusi, v zivoté, pfri praci ...

| | |
AEZLE Jictie 2D

telekomunikacnich siti v CR z.s. : 55
PROFben
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