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the art of the @rktof

SRR eneration AccesS optica ~ Konvencia v terminoldgif optica
NGN— Next Genel’ation NetWOfk EEIEEATT : communication

Reference Model ISO/OSI Model TCP/IP

Application Data
Parametre NGA
e Priepustnose Downlink — Throughput Downlink
e Priepustnose Uplink - Throughput Uplink
e Stratovose - Packet loss
¢ Oneskorenie - Packet delay
e Zmina oneskorenia - Packet jitter
¢ Packety mimo poradia - Out of order packets
e Bitovy rychlose - Bit rate
e Bitova chybovose - Bit error rate
e Dostupnose - Availability (%)

Presentation Data Application

Session Data

Host Layer

Transport Segment Transport

Network Packet Network

Data Link Frame
Data Link

Media Layer

Physical
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\ Rychlosti na jednotlivych vrstvach Optrlﬁcat = . Ako definuje MEF ichlosti na vrstvach optlcar

- Shaping a Limitinga aktivnvch zariadeniach
-rovnako definované aj MIEE

METRO ETHERNEY FORUM

———— |EEE 802.3 MAC Frame with Overhead (100Mbps Line Rate) =)
=== Ethernet Service Frame (Information Rate) =)
IP

I3 speed

Rate
L4 speed
TCP Payload Rate |¢=——p
SRC MAC |DST MAC JSRCIP |DST|P UDP/TCP |Payload —_— Y —_———
Inter-Frame Gap Preamble S0 S-Tag | C-Tag || IP Header TCP Header Payload CRC
(12 bytes or more) & SFD (TG0 O (4 bytes) | (4 bytes) (20 bytes) (20 bytes or (Nbytes) |4 bytes)
Ve"kos! ramca (#64B oo NN 1 ] il -

Figure 4. Sample TCP/IP Overhead

- Rychlos! — Meracie pristroje

Zdroj: MEF
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G Dolezité definicie optica
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Dolezité definicie optica

communication communication

AHCELen PRO-ben

RKING

7. RU odporiita, aby rychlosti odosielania a stahovania dat boli stanovens ako samostatne
Ziselné hodnoty v bitoch/sekunda (napr. kbitls resp. Mbit/s) a aby tieto |mchlosti boli
Speciikované na zéklade ditového ohsahu IP paketu alebo datového obsahu protokolu
transportne] vrstwy, & nie na zaklade protokoloy niz&ich vrstiev OS] modelu.

CIR: Committed Information Rate: Priemerna rychlose v bit/s do ktorej
sies prenasa rdmce a vyhovuje vykonnostnym kritériam
definovanych v CoSservisnych atribitoch

Specifikacia riychlosti pre fixné pripoje nie
. : _— - P Maximalna rychlost’ Rychlost, Kard k i uZfvatel moZe ofakévat, Ze ju bude mat
EIR: Excess Information Rate: Priemerna rychlose v bit/s do kterej siee BN NENeR YElaR, AT el Ul T et ol TR
. o X ° i > . k dispozicii pri pristupe k sluZbe minimalne raz denne, a to v dase
modze prenaSaes ramce, avSak nemusi vyhovovaes pozadovanym od 00,00 hod. do 24,00 hod.

vykonnostnym kritériam

Bezne dostupna rychlost” | Rychlost, kora je miniméaline 90% z Maximalne] rychlosti, a ko
koncowy uZivatel bude maf k dispozici pri pristupe k sluzbe
minimalne 90% z &asu pofas kaZdého sivislého 4-hodinového
intervalu.

Traffic Color Awareness

Dropped pasmo (vSetko nad EIR)

Minim alna rychlost’ Rychlost, ktora je minimélne 40% z Maximalne] richlosti

Best Effort pa - -
(veésetkotr)rzegiaérlganlR) Proldlamovana rychlost’” |Rychlost, kiord podnik pouZiva wo  awojich  komerdnych

komunikéciach wratane inzerowania a marketingu, v sivislosti s
Garantované pasmo propagovanim ponik sluZieb pristupu kintermetu. RU odporiga,
(v&etkoo pod CIR) aby proklamovand rychlost hola uvadzana spésobom, klory
umozni - wyhodnotit  hodnolu  proklamovane]  mjchlosti  vodi
skutodne] wikonnosti sluZby pristupu k internetu.

Zdroj: http://www.teleoff.gov.sk/data/files/53452.pdf
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Pre NGApripojku optica
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2. Rychle sirokopasmové pripojenie (NGA — Sirokopasmové pripojenie novej genercie)—
vyuziva infrastruktiru optickych kablov (aj v spojeni s medenymi kablami a technol 6giou
VDSL, v spojeni s koaxialnymi kablami s technologiou DOCSIS verzie 3.x, s radiovym

| pripojeniami na pevnom mieste s rychlostou minimalne 30 Mbit/s). Prenosové rychlosti su
v rozsahu od 30 Mbit/s do 100 Mbit/s pre download. Pripojenie je nesymetricke, s nizéou

rychlost'ou uploadu vodéi downloadu, v miektorych pripadoch sa mdZe jednat’ o symetricke MaX|méIna r)'/Ch|OS° 100% 75 M b|t/ S
PP BeZne dostupna

payloadu IP packetu, t.j. ide o 4. vrstvu referenéného modelu OSI. Z definicie internetu ryChlos. 90% 68Mb|t/8
alntemet Protokoln (IP) wETSI EG 202 0574 &lanok 3.1 je na 4. wrstve TCP protokol H2 A g ° 0, 1
definovany v odporaéani IETF RFC 793, Protokol TCP palfi medzi NajpouZivane) sie protokoly M I nlmalna ryChlos 40 A) 30 M b|t/S

Zdroj: http://informatizacia.sk/ext_dok-metodika_mapovania_backhaulovej_infra struktury_pre_nga/23744c
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Meranie kvality sluzeb optica

communication

Ko¥iko pretlaéite cez aktivn@rvky? Kde su limitné hodnoty ETH spoje?

Data House
Central Office \I—/illgzo ‘ /\\/
Multiservice Multiservice 3 >
switch Switc|
Black Box h )
- Small business
\ - -
X Network Infrastructure o~
Connectivity to Internet | Access Network Customer premises
li‘ i J
i ! |
Demarkaénybod: QoS — Quiality of Services ~_;Demarkaéeny bod
Downlink
EEEE—
FTB-1v2 e FTB-1v2
Uplink

Copyright & AKADEMIA VLAKNOVEDPTIKY AOPTICKYCH KOMUNIKACI

www.profiber.eu

the art of

optica

communication
PROFber

Meranie QoS

Copyright & AKADEMIA VLAKNOVEDPTIKY AOPTICKYCH KOMUNIKAGI www.profiber.eu

the art of

. Meranie v Suéke vs. Obojsmerné meranie optica
Bt

communication

Round-Trip Topology
Round-trip results only Customer
Site B

Metro Ethernet

\ Network/PTN 30 Mbiv/s
Received Rate
100 Mbit/s
Network Rate
Customer L} Umitation ’
Site A /
30 Mbit/s

&

30 Mbit/s Test Rate

MNetwork Rate Ethernet
Uimision ©
Network 100 Mbit/s
100 Mbit/s

Ato A 30 Mbit's

Network Rate
Test Rate ' ' Limitation
b 70 Mbil/s
Network Rate

‘ Limitation

30 Mbit/s

www.profiber.eu
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Bidirectional Topology
Independent results for each test direction for each individual service
Customer
Sie B
I

Metro Ethernet
30 Mbit/s

Network/PTN

Received Rak:

100 Mbit/s

Network Rate

Customer I Limitation ’
Site A /
& 100 Mbit/s
Test Rate

30 Mbit/s
Network Rate Ethernet

Limitatios Nt A
100 Mbit/s hiMo'vk!th
Test Ra(e' ' imitation
70 Mbit/s
Network Rate
Uimitstion

At B 30 Mbit/'s
BloA 70 Mbit/s

the artof
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Dostupné Standardy a odportéania P ]
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e |ITU-T Y.1564 rok 2011

* |[ETF RFC-6349 rok 2011

www.profiber.eu
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EtherSAM: Metodoldgia na aktivaciu Ethernetovych a IP liniek

— Standard pre testovanie Ethernetovych a IP sluZieb
* Pouzite%ané pre aktivaciu sluzieb @roubleshooting Komerenych
Ethernetovych a IP sluzieb, Ethernetovych Mobile Backhaul
sluZieb, predaj ethernetovych liniek, NGN-NGA sieti

— Hlavné funkcionality
» Metodoldgia pre overenie k¥0eovych vykonnostnych parametrov
sluzieb zaloZenych naethernete a IP
» Kontrola konfiguracie kazdej definovanej sluzby

» Overenie kvality sluzieb ako je definované v SLA

ITU-T Y.1564

TELECOMMUNICATION (03/2011)

u EtherSAM STANDARDIZATION SECTOR

OF ITU

www.profiber.eu
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N 1.1 Faza- Rampovy Test optica N\ 1.2 Faz — Burst CBS/EBS test  optica
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Burst size (SLA parameter) CBS = Committed Burst Si:
Max Burst Rate (_)é EBS = Excess Burst Size
(norm. 100%)
CIR
N
Burst Sequence 1 Burst Sequence 2 Burst Sequenc
Max Burst Rate,
(norm. 100%)
CIR +EIR = B e
CIR
| | [ | I}
Burst Sequence 1 Burst Sequence 2 Burst Sequenc
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Praktické meranie

5Mbitls - Commiied ieps
T . ’ TX Rate i Round-trip Latency
~, All pass/fail results of the SLA e oy
7 1-50%CIR L->R 3,000 0,0000 < 0,015 3,000
bit/ ey parameters measured R->L 15,000 0,0000 < 0,015 10,052 15,000
10 Mbit/s S 2-75%CIR L->R 4,500 0,0000 < 0,015 4,500
/ - : ; .
i throughOUt the test R->L 22,500 0,0000 < 0,015 10,052 22,500
/ .
Vs i.e throu h ut frame de|a 3-90%CIR L->R 5,400 0,0000 < 0,015 5,400
2.5 Mbit/s 4 ( ! ghput, Y; R->L 27,000 0,0000 < 0,015 10,052 27,000
frame |OSS, frame delay CIR L->R 6,000 0,0000 < 0,015 6,000
.. R->L 30,000 0,0000 < 0,015 10,052 30,000
variation and OOS)
M EtherSAM
Paramtre siete prebraté s Ireland's Broadband Intervention Strategy update
htty ww.dcenr.gov.ie/communications/en-ie/Pages/Publication/Ireland's-Broadband-Intervention -Strategy-update.aspx
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ITU-T Y.1564

Praktické meranie

Paramtre siete prebraté s Ireland's Broadband Intervention Strategy update
http://www.dcenr.gov.ie/communications/en-ie/Pages/Publication/Ireland's-Broadband-Intervention -Strategy-update.aspx
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IETF RFC-6349

3, Odtestovanie Sweep Window, vypceitanie Bandwidth-Delay
Product (BDP)- testovanie rychlosti pri menSich oknach

4, Testovanie TCP gchlosti pri optimalnom / vypo eitanom okne

Vypoeitanie ueinosti TCP protokolu a ,Bufferdelay” t.j. narast/pokles
oneskorenia poéas testovania

RFC 6349
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IETF RFC-6349

Testovanie realnej TCP priepustnosti na L4
1, Zistenie MTU danej linky

2, Zmeranie Round-Trip Time (RTT), nasledne sa vypoéita optimalne
okno

RFC6349
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IETF RFC-6349

RFC6349 DOleZité je zadae spravne BB = CIR v teste
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AKADEMIA VLAKNOVEJ OPTIKY A OPTICKYCH KOMUNIKRACIH

PROFiber Networking CZ s.r.o. PROFiber Networking s.r.o.
Mezi Vodami 205/29 Bernolakova 2
143 00 Praha 4 917 01 Trnava

Viacej informacii?

Praktické meranie na nasom stanku
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