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Co je SLA?

Smluvni vztah mezi poskytovatelem a prijemce sluzby

Smluvni
podminky )

Smlouva o Specifikace sluzby \

poskytovani
sluzby

Kvalitativni metriky

Servisni metriky

Procesni metriky
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Potrebujeme dohodu o Urovni poskytované sluzby? A proc?

S N
ProcC chtit SLA?

g\\t\“‘

» U jakého typu zakaznika SLA a v jakem rozsahu?
« Co me bude stat dodrzeni podminek?
« Co mé bude stat nedodrzeni podminek?

Protoze jde o penize !!!
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SLA parametry a Metriky j ! ﬁ

Kvalitativni, Servisni, Procesni

» Dostupnost sluzby
»Rychlost reakce technicke podpory a servisu na vzniklou situaci
»Cas na odstranéni poruchy

KPIs - jcators
Latency eni

O0S - Out of naketU
Jitter ni
Packet Loss et(
Bandwith
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‘ Co ovliviiuje QoS parametry ~

KPIs — Key Performance Indicators

_ Chybnéa konfigurace
Shaping and aktivnich prvka

policing — omezeni
datoveho provozu

Synchroniza#

Ba#ckhaul Connection Problém na
fyzické vrstvé

Malé vyrovnavaci paméti -
na aktivnich prvcich Zdroj: EXFO
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Méreni kvality sluzeb

Kolik protlacite pres aktivni prvky? Kde jsou limitni hodnoty ETH spoje?

QO
POTS o
-
PC TV |
©
10/100-
5 Mbit/s Video %
10 Mbit!s Voice 9h
Y
2.5 Mbit/s Data
® 3
=,
. @D
S
- ; O
I ®
Metro Ethernet
Network/PTN
Operator [\H“‘ | . _
P S : .,/ QoS — Quality of Services
— by i :
7 Zdroj: EXFO
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Typy uzivatelského provozu

Triple Play services

Traffic Type Main Applications Examples of Services
- Data
. - Internet access
Data Mon real-time or data transport - FTP download/upload
- Server, storage applications
- VoIP

Real-time broadcast that cannot - IPTV, video on demand

Real-time - Internet radio, TV
be recreated once lost :
- Internet gaming
- Videoconference
) L e - OAM frames
Hiah-nriaritv Maﬂdat,nw traffic used to maintain Stabl]tt}r in the - Switchina/routina enntral frames
= : - = a Best-Effort Data
Traffic e Real-Time Data High-Priority Data
Typ # ty (Internet Access)
CIR (Mbit/s) (green traffic) 5 10 2.5
EIR (Mbit/s) (yellow traffic) 0 5 5
Frame delay (ms) <5 5-15 <30
Frame delay variation (ms) <1 nfa n/a
Frame loss (%) <0.001 <(0.05 <0.05
VLAN 100 200 300




Méreni kvality sluzeb

Jak méfit a co budu potrebovat?

Metro Etheraet

Network/PTN 30 Mbit/s

Recolved Rate
100 Mbit/s

Waotwork Rate
Limitarbigm
Operator / >
a0 Mbit/s o ) Lot
* Nobwork Rote Elthemnat
!.umullnv Hetwark ‘ 100 Mbit/s
100 Mbit/'s

Mabwork Rate
Tast Rate I Lirulatsan
70 Mbit/s
Mobeork Rabe

.. Limitation -
70 Mbit/s Zd roj: EXFO

Recaived Rato
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Méreni kvality sluzeb

Metodologie vhodné k provéreni SLA parametr(

RFC 2544

TTW=1T Y.l 564
S EtherSAM

The new standard in Ethernet service testing
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RFC 2544

Benchmarking Methodology for Network Interconnect Devices

> Doporuceni od organizace IEEE z roku 1999
»Nahrazuje starsi vydani RFC 1944

> Vykonostni testy sitovych zarizeni

>RUzné velikosti ramct (64 — 1518 byt()

Throughput Latency Back-to-Back Frame Loss
Propustnost Zpozdéni Zatizitelnost Ztrata ramct

e
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Metodologie dle ITU-T Y.1564

Uzivatelské rozhrani

S EtherSAM

The new standard in Ethernet service testing

lTestﬁpplir.atiuns Interface | Global | Services | Ramp

B o@ &

Nt e B —— st

EtherBERT  TrafficGen& Mon ThroughMode  Smart Loopback

1
g

(¥.1564)
Eahle Teﬁ ng - T'rac;_ Ruut-m e
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Metodologie dle ITU-T Y.1564

Moznost definovat az 1.0 sluzeb

Test Applications | Interface | Global

Service name
Framing
Profile | gl

Framing

SLA Parameters
SERVICE

CIR (Mbit/s)

Overshoot (Mbit/s)

S EtherSAM

The new standard in Ethernet service testing

2 3 4 5 6 7 8 9 10
[Semce 1 Copy Service

HDTV (MPEG-4) | Frame Size

Ethemet/IPv4/UDP v 11374 | Bytes
Enabled v|  Total TX Rate (Mbit/s) 110,592

10,592 |[3€] Max Jitter (ms) 2,0 |
14999 | E % Frame Loss !'Jl |

20,000 | E Round-trip Latency (ms) |15,0
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EtherSAM — faze 1

Ramp Test

CIR + EIR ___|
CIR

@ 5 Mbit/s

Traffic Color Awareness

mmmp Dropped bandwidth

KPIs

- Throughput

10 Mbit/s

_ﬁ CIR+EI (everything over CIR+EIR) Frame transfer delay (latency)
s Best effort bandwidth {everything e
t CR between CIR and CIR+EIR) Frame delay variation (jitter)
n[E el Guaranteed bandwidth i s
Step CIR (%) Frame Loss (%) Max Jitter (ms) Max Latency(ms) Verdict Average Throughput (Mbit/s)
1 50.0 0.0 0.100 5.051 Y 1.988
75.0 0.0 0.098 5.0 v 2.981
3 90.0 0.0 0.098 5.051 v 3.577
CIR 100.0 0.0 0.098 5.0: v 3.974
Overshoot 0.0 0.100 5.051




—ﬂ

EtherSAM — faze 2

Performance test

~, All pass/fail results of the SLA
' parameters measured
throughout the test
(I.e., throughput, frame delay,
frame loss, frame delay
variation and OoS)

,/

’I
7’
,I
’

2.5 Mbit/s

CIR Service 3 — W_ = Service Test Pass/Fail Criteria:

CIR Service 2 _ | _

V|« KPls within SLA per service

CIR Service 1 — | : X| * Any KPI fails

: iber. in. fber. igh PROFiber Networking s.r.o.
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RFC2544 vs EtherSAM !

Casova komparace rliznych testovacich metod

RFC 2544 Service 1

20 minutes >
RFC 2544 20 minutes per 60 minutes for

service three services

EtherSAM Service 3 minutes per 10 minutes for
Configuration service three services

Service 1 Service 2 Service 3

EtherSAM je 6x rychlejsi
Zdroj: EXFO
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Méreni kvality sluzeb

Kolik protlacite pres aktivni prvky? Kde jsou limitni hodnoty ETH spoje?

POTS

aoualiadx3 Jo Aend — 300

Metro Ethernet
Network/PTN

Operator

NejdllezitéjSim ukazatelem kvalitni konektivity je subjektivni
vhimani uzivatele/zakaznika prijimané sluzby
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QoE parametry a Metriky ~

Quality of Experience — kvalita prozitku| 7asekavani obrazu

Doba prepnuti
Praskani \ / mezi programy
. Rozmazani
v
Echo hlasu | <— = / obrazu

Pixelizace
obrazu
Urcuje MOS parametr
MOS (Mean Opinion Score)
5 —vyborna
I
, Deformace hran
1 - nevhodna
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Sw EXpert TEST TOOLS

THE

O

E

Q

Quality of Experience — kvalita prozitky

{IP

| TEST TOOLS

(DATA TESTING)

> Connectivity test
> Throughput measurement
> Response time, download and upload times

e

Tt bleedace
aif [nbartaos

It lE] BHTTUM Gagabls etandt Connesion

1 VoIP  (voICE TESTING)
| TESTTOOLS
> Live calls
> Measure VolIP metrics: MOS, RTP, Latency

IPTV

TEST TOOLS

(VIDEO TESTING)

e

*  Emulate set top box
 View video streams
. Measure video and audio metrics
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EXFQ’'s ETHernet Network

Test and Monitoring Solution

IP Services Test Head
RTU-310

In the field:
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l Performance Endpoint | Ethernet Testers
BV-10 ETS-1000

Compact Multiservice
Laboratory Platform
FTB-500

Ethernet Testers
AXS-200
AXS-855

Compact Multiservice
Field Platform
FTB-200 + FTB-8510B

Ethernet Testers
FTB-860G

© 2011 EXFO Inc. All rights reserved.
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~ Akademie vlaknové optiky a optickych komuni

S

Sifiednl Bkola informatiky,
podtevnich a linanénictvi Brno

. Nechte si zméfit parametry sité
X . [
.- Zapajcky mérici techniky

e,

Novy testovadi polygon pro mereni FTTH infrastruktury a distribuovanych sluzeb

TSy 1
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