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* Rychlost (TCP propustnost)
+ Zpozdéni

+ Kolisani zpozdéni

- Ztratovost

Ovérovani prenosovych parametr{
NGA/NGN siti

+ Definice dle ITU-T Y.1540
- IPTD (IP Packet Transfer Delay)

Josef Beran, Peter Potrok, Martin Novotny zpozdéni pfenosu pakett
- IPDV (IP Packet Delay Variation, jitter)
AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACE ® kolisani doby mezi dvéma po sobé jdoucimi pakety

- IPLR (IP Packet Loss Ratio)

podil ztracenych paket(
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Mezni hodnoty hlavnich pfenosovych parametrd theaétdtical
MEF 23.1 F?ommumcatmn
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METRO ETHERNET FORUM

—+ | RFC 6349
Transport —

REGION Frame Loss Ratio Frame Delay Inter Frame Delay Variation =+ TCP Throughput
(FLR %) (FD) in milliseconds (ms) (IFDV)

| MewH  soe%  stoms s3ms - Traffic Gen/Mon

Metro M <0.01% <20ms <8ms
Metro L <0.1% <37ms Not Specified
Regional H £0.01% <25ms <8ms * | Y.1564 — EtherSAM

Regional M <0.01% <75ms <40ms
Regional L <0.1% <125ms Not Specified -+ | RFC 2544
Continental H <0.025% <77 ms <10ms
Continental M < 0.025% <115 ms <40 ms .
Continental L <0.1% <230 ms Not Specified * BERT a SDT
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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- ,Framework for TCP Throughput Testing ™ $ RFC 63 49
+ Metodologie pro testovani TCP propustnosti
+ Internet Engineering Task Force (IETF)
» Metodologie
1) Zjisténi Maximum Transmited Unit (MTU) dané linky
2) Zméfeni Round-Trip Time (RTT)
3) Vypocet optimalni velikosti TCP okna
4) Testovani TCP rychlosti pfi optimalni (vypocitané) velikosti TCP okna
5) Vypoditani ucinnosti TCP protokolu a ,Buffer delay" (zmény hodnot RTT)
Transmitted Bytes - Retransmitted Bytes

TCP Efficiency % = -----sosos-ssiosssooeoooiioolool X 100
Transmitted Bytes

Total RTTs during transfer
Average RTT during transfer = -----ooooooooooomo
Transfer duration in seconds

Average RTT during transfer - Baselime RTT
Buffer Delay % = ---------——m oo X 100
Baseline RTT
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TCP protokol optical

TCP komunikace

TCP Client TCP Server

{ Establish TCP Session (SYN) |——>1
| Accept TCP Session (SYN-ACK) |———1
| Acknowledge TCP Traffic (ACK) f——)
{ send TCP Traffic (TCP Segment) |——>4
} Acknowledge Received TCP Traffic (ACK) ’—)
| Close TCP Session (FIN) f———>
<——{ Accept Closure of TCP Session (FIN-ACK) |——
{ Acknowledge TCP Traffic (ACK) ——>1
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« RTT (Round Trip Time) / RTD (Round Trip Delay) [ms] = doba mezi odeslanim
1 segmentu TCP dat a pfijetim potvrzovacim zpravy (ACK)

« BDP (Bandwidth-Delay Product) [bytes] = mnoZstvi dat, které jsou mozné
odeslat béhem doby (RTT/RTD), nez odesilatel obdrZi potvrzeni od pfijemce

« TCP Window size [bytes]= objem prenasenych dat, idedlné odpovidad BDP
« MTU (Maximum Transmission Unit) [bytes] = maximalni prenositelnd jednotka

+ Window sweep [bit/s] = rychlost prenosu TCP dat
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@ ETHERSAM

+ Doporuceni ITU-T Y.1564
- ,Ethernet service activation test methodology"
- Metodika na méreni pfi aktivaci Ethernetovych linek
- Nahrazuje RFC 2544
« Standard pro testovani sluZzeb Triple play
- Sit’ je testovana pomoci generovanych stream( (Data, IPTV, VoIP)
+ Parametry
- Sitka pasma (bandwidth)
- Ztratovost paket(l (dropped packets)
- Zpozdéni (delay)
- Rozptyl zpozdéni (jitter)
+  Vhodné pro verifikaci a troubleshooting
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+ Internet Engineering Task Force (IETF) ,standard"
- Doporuceni jak na bechmarking aktivnich prvk
- Definovano pro rizné délky paketti
— 64, 125, 256, 512, 1024, 1280, 1518
+ Testovani jednotlivych casti SLA

L g

Throughput Latency Back-to-Back Frame Loss
Propustnost Zpozdéni (Burstability) Ztrata rdmca
Zatizitelnost

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACE ® www.profiber.eu

thearktof .

N Praktické méFeni — popis sestavy optica

communication

1) NGA tester EXFO NetBlazer
- IETF RFC 6349, RFC 2544 a ITU-T Y.1564
- iISAM

NGA
TESTERY

EAINV
NetBlazer

2) MéFici server EXFO LTB-8
- IETF RFC 6349, RFC 2544 a ITU-T Y.1564 3
- iSAM =

MEFici systém

(41l

the @rt of N
Praktické méfeni — popis sestavy optical

communication

3) Kompaktni tester EXFO EX1
- Ookla (L7)
- (IETF RFC 6349 a ITU-T VY.1564)
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N Praktické méreni kvalitativnich parametrd opbtica
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o R

FASTER.CZ e—=s FTTX_2018
N ,* . Provider network

Cesky bezdrat

«» COMIMPEX"

Méreni NGA
Pracovisté PROFiber

/\FTI'X 2018
L 4

ey

A— Méfici terminal
i — EXFO NetBlazer

| R ———
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v isam = [§] ETHERSAM + S RFC 6349
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LAN AN .
switch el Emulator SWitch

Méreni NGA
Pracovisté PROFiber

/\FTI'X 2018
L 4

‘Stodni s 3
postownict Bmo

Méfici terminal
EXFO NetBlazer

NAT
router

MéFici terminal
EXFO NetBlazer
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