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EVOLUCIA ETHERNETU

+ Ethernet bol navrhnuty ako Intra-Office Technology v 1978
— Na 2MBit/s
— Na prepojenie PC, Serverov, Tlaciarni
+ Dnes je Ethernet WAN Technoldgia
— Do rychlosti 100GBit/s
— Preferovana Layer 2 technolégia
— Schopna preniest’ hlas, video a data
+ Testovancie standardy
— 1996 - RFC 1944
— 1999 — RFC2544
— MEF — 21 Testovacie procedury
- Y.1731

16. 3. 2011



Long Haul
Interconnection
(OC-48/192 or 10GigE over A)

10GE WAN

Metro
wspaNetwork
Acc

ess
outers

ccess Network

MSPP -
s
Edge Router 10GigE
10

k oc;resigﬁ .

oTu2 Video Service Office

6 Local Content
\((”K

ETTTower Residentia

(IEEE802.16 WiMAX) access
) network

10/100M Eth.

CATV
Access

10GE LA

; (¢
Enterprise

Customer

Copper
Access VDSL2
Enode B for LTE

Nové aplikacie

Mobile Backhaul sluzby * 3G ma 4 triedy pre slutby

= LTE (4G) ma 7 tried pre sluzby
lo

eN;de B

eNode B

Metro Ethernet
Network/ PTN

Loopback or
Bi-Directional
(Dual Test Set)

Komercné sluzby

Froon é =5 \E
C

Customer

Metro Ethemet i o CIR (Mbps) [Green Traffic) 5 10 25
Network / PTN i g EIR (Mbps) [ 5 5

Frame Delay {ms) <5 515 <30

Frame Delay Variation (ms) < nfa nfa

ENID or loopback Frame Loss (%) <0.001 <0.05 <0.05

= device

B VLAN 100 200 I 300

PROber:
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Uzitocné definicie §

CIR: Committed Information Rate: Priemernd rychlost v bit/s do ktorej siet
prenasa ramce a vyhovuje vykonnostnym kritériam definovanych v CoS

servisnych atributoch

EIR: Excess Information Rate: Priemernd rychlost v bit/s do ktorej siet by moze
prenasat ramce, avSak nemusi vyhovovat vykonnostnym kritériam

Klasické testovanie RFC2544 §

Traffic Color Awareness

Dropped pasmo (vSetko nad EIR)

Best Effort pasmo

(vSetko medzi CIR a EIR)

Garantované pasmo
(vSetko pod CIR)

al W
PROFiber

RFC = “Request for Comment”, vytvorené Internet Engineering Task
Force (Nazov: “Benchmarking Methodology for Network Interconnect

Devices”)

Vyvinuté pre poskytnutie vykonnostnej metriky pre Ethernetové siete
Styri testy pre Ethernet

Dovoluje testovat na niekolkych velkostiach ramcov
Ned4 sa ovplyvnit dizka testu

Throughput

Latency

-

Back-to-Back
(Burstability)

p:
&

~
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RFC 2544 !

4
’ ’ v (%2
+Testy su robene sekvencne % 1

Testy su robené pre meranie vykonnostnych Frame Loss
parametrov

«Generovanie streamov je robené sekvencne

*Neobsahuje meranie Jitteru

—Jitter je jeden z kl'i¢ovych parametrov pre COLEDLAE
—Mobile backhaul DEOCD
—Triple Play DD

Packet Jitter

sllesbyastizvacsa-dihé-a nepredvidatel'né

PROFiber-

M !

omentalne pouzivané techniky merania

— Jediny pouzivany “Standard” je RFC2544

* RFC2544 bol vyvinuty pre testovanie sietovych zariadeni v laboratériach,
nie pre testovanie Zivej siete

— RFC 2544 neobsahuje vietky potrebné parametre pre dnesné
SLA parametre (najma pre real-time) sluzby

Packet Jitter, Out-of-Sequence, Overenie QoS, niekolko stbeznych
sluzieb.

— Nutné spravit niekolko testov pre validaciu niekolkych SLA
parametrov

— RFC2544 niekedy zaberie vela ¢asu (cca 4 hodiny)
— RFC2544 je nevhodna pre dlhodobé meranie



Priklad SLA Ethernetovych sluzieb

- Déta s vysokou Best Effort Data

Vykonnostné kritéria Real Time S erron S
CIR (Mbps) (Zelené pasmo) 5 10 2.5
EIR (Mbps) 0 5 5
Oneskorenie (ms) <5 5-15 <30
Jitter (ms) <1 n/a n/a
Strata ramcov (%) <0.001 <0.05 <0.05
VLAN 100 200 | 300

g e @&
4/

"7|56'k’ial'7by ste chceli overit SLA pomocou RFC25

1. Test RFC2544 pre Real Time sluzby (4 hodiny)

2. Test RFC2544 pre Data s vysokou prioritou (4
hodiny)
3. Test RFC2544 pre Best
r Effort Data (4 hodiny)

&
Best Effort Data

(Internet Access) - Mozné overit
testom RFC2544

\

Performance Attribute Real Time High Priority Data

CIR (Mbps) (Green Traffic)
EIR (Mbps)

Frame Delay (ms)

- Nie je mozné overit
testom RFC2544

Frame Delay Variation (ms)

Frame Loss (%)

VLAN

S RFC2544 by kompletna validacia trvala cca 12 hodin E'?':E'?P;C'

16. 3. 2011
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Co je EtherSAM?

EtherSAM: Metodoldgia na aktivaciu Ethernetovych
liniek

— Navrh ITU-T Cislo Y.156sam -> Y.1564

— Novy Standard pre testovanie Ethernetovych sluzieb
(Nahradzuje RFC2544).

* Pouzitelné pre aktivaciu sluZieb a troubleshooting
Komerénych Ethernetovych sluzieb, Ethernetovych
Mobile Backhaul sluZieb, predaj ethernetovych liniek

— Hlavné funkcionality

* Metodoldgia pre overenie klicovych vykonnostnych
parametrov sluZieb zaloZzenych na ethernete
* Kontrola konfiguracie kazdej definovanej sluzby

* QOverenie kvality sluZieb ako je definované v SLA
PROFiber-

EtherSAM (iTu-T v.1564)

Faza 1 — Overenie konfiguracie siete (Ramp Test)

Treba overit: Konfiguraciu siete pre kazdu Metéda: Pre kazdu sluzbu je vykonany rampovy test
definovanu sluzbu (rate limiting, traffic shaping, pre dosiahnutie CIR. Vykonnostné parametre musia
QoS) byt v predpisanych rozmedziach

Faza 2 — Test Sluzieb

Treba overit: Kvalitu sluzby pre kazdu definovanu Metocal = sluzb’yvsu generovane naraz golich
= ol CIR parametrov a sucasne su aj merané vietky
sluzbua ¢ispliia SLA parametre sluzby

PROFiber-



Faza 1 — Overenie konfiguracie siete

Custmr — Custemer

» L F)ieuoELhrmet - 9
t (L Nework PN e

g Loopback alebo

] Bi-Directional

Rampa opakovana pre vietky sluzby (Dual Test Set)

Vsetky SLA parametre su merané v kazdom kroku
(Priepustnost, Oneskorenie, Strata ramcoy, Jitter, 00S),
Vyhovel/Nevyhovel vysledok)

@ Pre kazdu sluzbu sa sekvencne generuje ,,rychostna” rampa, prva po CIR a potom po
EIR a nakoniec nad EIR

@ Overi ¢i je CIR a EIR spravne nakonfigurované

@ Overi ¢i vietky SLA parametre v kazdom kroku rampy.

@ Priblizny ¢as merania;: 1 minuta na sluzbu

PROFiber-

Faza 2 — Test Sluzie

e Coawmer
siteA \ - siteB

€ 7 Metro Ethemer .

(_ Nework/PIN

_;

Loopback alebo
Bi-Directional
(Dual Test Set)

A Vsetky SLA parametre su merané pocas celého testu
(Priepustnost, oneskorenie, strata ramcoy, Jitter 00S,
vysledky vyhovuje/nevyhovuje)

@ Vsetky sluzby sa generuju simultalne pri CIR a sleduju sa vSetky parametre naraz
(priepustnost, oneskorenie, Strata ramcoyv, jitter)

@ Vyhovuje/Nevyhovuje threshold pre kaZdy parameter (v kazZdom smere)

@ Odporudany ¢as: 2 hodiny (zaleZi na zékaznikovi, moZe byt aj nizsi)

@ Méize trvat aj dlhsie napr. 24 hodin

PROFiber-
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Faza 1 — Overenie konfiguracie siete

Cwerview [ Services

] | TestlEthersam

Services Test Overview |[Services Test Sl

NetConfig Test Ilsarvices Test Overview ]’Services Test I

NetConfig Test Overview

Campact PB
{1

Global Progress and Alarms

Progress Global Verdict H C alarms
Services Test Fall X @ @ Link Down
Test Status LA ]

@ © alarm Frequency

1 NetConfig Test Overview [LCiesalRE=2
100 | E
D enksiiic) Service Name
40 |
20 | CIR Frame Max [
== |step Loss  Jitter La|
o 10 B ) ms)
1 50.0 0.0 <0015
Step List 2 75.0 0.0 <0.015
step Value (% of C1 3 0.0 0.0 <0015
1 50 CR 100.0 0.0 <0015
Overshoot 0.0 <0.015
B . Ojerchict |
Max Throughput
3 %0 5.001
+ CIR.
5 EIR

HC
[0d 010957 ] *e

HC
[ 0d 00:02:58 ] °®

Verdict
%
%
%

Service FrameLoss —Max Jitter Max Latency Verdict Max Through.
No. (%) (ms) (ms) Mbps,

1 0.0 <0.015 0028 ¥

2 0.0 <0.015 0028 W

3 0.0 <0015 0028 v

/IX

PassiFail

[ 0d 00:02:43 ]

Faza 2 — Test sluzieb

Compact PB

INetConﬁg Test Overview "Netcanﬁg RS Services Test Ov
Global Progress and Alarms

Progress
Services Test

Global Verdict
] [Far

X o0

H C Alarms

(1]

4 Backll Main

Link Down

ISRl INetConﬁg Test Overview l NetConfig Test “Services Test Overview M
Running...
Service Avg, Through, Frame Loss  Max Jitter  Max| | ervice No. Service Name RX Frame Count
No.  (Mbps) (%) (ms) (ms) [T =] [redTime | | [p12434 |
1 5.0 0.0 <0015
Sequence Tracking
2 100 2.0 <0015 HC Seconds Count Rate Percentage
3 25 00 <001s ® ® out-Of-Sequence [0 |[e |[poceoe |[oooo ]
4 = = = ® © Frame Loss [o e |[pooeon Jpooo |V
s = = F Throughput
6 - l i Maximum Minimum Current. Average
5 - = ", [5.001 | a7 | [4.97 | [5.000 |V e T
8 = - - Round Trip Latency
3 Maxirnurn (ms) Minimurn (ms) Current (ms)  Average (ms)
[p:028 | [o.02s | [p028 | [o-028 |
10 - - -
Jitter

HC
[odon0z43] @@

Maximurm (ms)

Minimum (ms) Current (ms)  Average (ms) Estimate (ms)

[<o.015

| [coois  [<oos  |[coois |[<oois ]

HC / )(
[odooodsa] @@ PasiFal

4 Back| Main

Configuration

Configuration
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Dual Test Set

+ Rovnako ako pri RFC2544 mbéZeme testovat’ v rezime dual test
Set a tym dostat’ obojsmerné vysledky

/rm..\ q - siteB. site A site B
@

Metro Ethernet
(_ Network/PTN

Bi-Directional

¢ (Dual Test Set)

Loopback

Round-trip Nezavislé vysledky od smeru a sluzby

N AN

= Len obojsmerné vysledky m6zu odhalit véetky chyby konfiguracie a odtestovat
asymetrické sluzby

= Vysledky su dostupné na oboch merakoch

== Vyhody EtherSAM Q

Vyhody pri merani

= Test je omnoho rychlejsi ako RFC2544 = Aktivécia je 8x rychlejSia ako pri RFC2544 (pri
Styroch tried sluZieb)

= ZniZzenie OPEXovych nakladov
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