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" Proé se zabyvat DSL a

Fakta : 62.7% Sirokopasmovych pfipojek je DSL

(zprava ze zafi 2011, point-topic.com, 557mil. pfipojek z toho 349mil. DSL)
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nill Metalické vedeni

Optické vlakno v ,,posledni mili“ bude nékdy vSude???
= ADSL2+ a VDSL2 poskytuje “IP” konektivitu az do domu
= Sluzba IPTV vyzaduje vétsi Sitku pasma

Vétsi Sifka pasma znamena provoz na vysSich frekvencich
(VDSL2)

Metalicka kabelaz je vice citliva na Sum, na vyssich
frekvencich

P === = = = — — -
1 Video Serving Office

splitter

Residential
Gateway
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Testovani meéficim pristrojem E
1)  Meéfici pfistroj — jako zakonéeni “

2) Méfici pfistroj — pruchozi rezim

VOICE

DSLAM

—
. ADSL2+ g'l

Video Head-End

Ethernet

DATA
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Core Network

W= ETHERNET
FIBER
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Meérici pristroj — jako zakonceni E-
E Te e [E0]

Parametry (stahovani/odesilani kBit/s)
Line Status: Showtime Reconnec
OperationalMode:  ADSL2plus Pfihlaseni pomoci PPPoE, PPPoA, IPoE,
Annex: A IPoA
COVendorID: BDCM . L.
COverson: R — Ping, Traceroute, HTTP/FTP stahovani
Latency: Fast IP konektivita

VOIC Emulace setoboxu (STB)

IPTV QoS metrika

Test Status

Video Head-End
[0
@ PASS
‘ Parameter Dwn | Up ‘
MaxBitRate: 26512 kbps 1300 kbps
ActBitRate: 24447 kbps 1023 kbps
Capadity: 92 % 78 %
SNRMargin: 9.5 dB 12.0 dB
Attenuation: 1.0 dB 11.5 dB
TxPower: 8.0 dBm 0.3 dBm
S ETHERNET
TestSmts || Lneststus ]| ADSLParam  |b

FIBER
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Méfici pristroj — priichozi rezim a

v Parametry (stahovani/odesilani kBit/s)

v PFihlaSeni pomoci PPPoE, PPPoA, IPoE,
IPoA

e}
l. v Ping, Traceroute, HTTP/FTP stahovani
B v 1P konektivita
VOICE H v" Emulace setoboxu (STB)
v )
I. IPTV QoS metrika
5 B DsLam Video Head-End
5 [ |
DATA o .

ADSL2+

Core Nwork

=-=-T.
W

S ETHERNET
FIBER

= COPPER

Postupy méreni

Pfi instalaci PFi servisu

DSLCRC errors:

FEC frame counters: 0

ATM HECError: o

IP Packet Loss: 1541 QFran

Logs Ratin: 0.00%

ADSL Errs|

FEC Cnt

ATM Ers

S | — | .

0 2 i 6 B min

:| ERR [ndicator ” IGMP Manitor ” RSP Info T

Indikator chybovosti

histogram
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xDSL test
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Méreni na kabelu E

Digitalni multimetr (DMM) - testovani nam umozni zjistit
parametry kabelu, napajeni.

..|Cable Qualification Tests|DMM Tests

v r Connection All
* Napéti (HTS 50V, ISDN 115V) ... v
Temperature(F) |68
* P¥i méfeni odporu save Fie
Open File Augl141454
(konec trasy zkratovan) TR te -
v v . . (o]0}
° Prl merenl kapaCIty Resistance: 10aMa =999M0 =999M0O
“ . Length: MNfA A NjA
(konec trasy otevieny)
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Méreni na kabelu E

TDR - (Time Domain Reflectometry), RFL - (Resistive Fault Location)
Zaméreni vzdalenosti k poruse na kabelu.

..|..[TDR [Test Results pper Qualification Tests|Read Saved Res o 716 W
Pulse/Gain: 100 ns/0 dB 5 = Cable end at: 2351.1ft
Length: 1117.1ft Bridge tap at: 1568.3ft
ZoomIn || ZoomOut || Marker |
2351.1ft
[Cursor-Marker] = 1116 ft
(1116, 0.24) 1568 ft
1.0
0.0 64 ft
-1.0 T T T
[i] 501 1001 1502 2003 ft

Test Status TOR —l Result Summary ” TDR. Graph ” FOR Graph ]>

1
—N » Otevfeny konec nebo vysoka

impedance

ﬂ/_ » Zkrat nebo nizka impedance
I

Reflektometricka metoda (TDR) !

» Odbocka, v€etné délky odboceni

[ >~~~ +  Vicenasobny odraz

9



Méreni na kabelu E

PSD - Méreni Sumu v celé Sifrce pasma pro danou
sluzbu (méreni bez provozu), méreni impulsnich Sumu
(vznik pfevazné vyzvanécimi proudy)

..]..|PSD Noise[Test Results ««|-.|Imp. Noise Histogram[Test Results ¥ 15:53 [0
Disturber ID: Undetermined (Mo Filter) Time Remaining: 00:51:12
RMS Moise: -72.79 dBm Interval Remaining: 00:01:12
Zoom In |[ ZoomoOut | Test Duration: 1 hours
dﬁrgﬂ-!z {0.009, -149.74) Flot Interval: 5 Minutes
—pd Noise Filter: ISDN-E
o Threshold: -30 dBm
Impulse Count: 215986
‘Eg' Start Date and Time: 9/27/2007 2:30 PM
0.01 7.‘51 15‘.01 22.‘51 3D.DI2MH2

| meststus ||  Pspmoise TestStatus || Summary Graph

:
o

* ||I |
DR -

Méreni na kabelu "'-‘-

Utlum -

..|..|attenuation [Test Results

o zoon — v

Méreni v celé Sifce pasma | § _(.om. 000
Vykyvy mohou indikovat 2 1
odboceni, pfitomnost Sumu | « ;

nebo pfeslechy na vedeni. 60 1
80 1

T T T
0 0.55 1.10 1.66 2.21 MHZ

Test Status Attenuation




Méreni pfi servisu E

DMM testovani (detekce voltaze, odpor, kapacita)
Zaméreni poruchy (TDR,RFL)
Méreni Sumu

DHCP PPP DNS

Bl
=5 =
Copper Local Loop s m Internet

ADSL/ADSL2+ or VDSL2 o |

SLAM = 1

1) Synch.s DSLAM ATM Network ;I 1

— 1

2) Kontrola ATM VPIVCI 1 IP Access |
> | Network

» 1 1

3) Heslo od ISP o 1

»
|
4) PING, Traceroute, zjiSténi internetové konektivit o |
>

*PING, Traceroute
*Tx / Rx counters

*ATM Setup & Statistics — VPI/VCI, OAM Loopback
*Atenuator

*Tx Power

Méreni pri servisu E'

Q FALL z 24447
Client 1P Received Transmit Average ATM Rate (bps): 22140
[parameter [own [u | 192.168.0.10 547111 115735 Max DownStream Rate (kbps): 361
MaxBitRate: 25616 kops 1300 kbps 239.255.255.250 53198 0 Kbps
ActBitRate: 24447 kbps 1023 kbps 192.168.0.255 1524 0 -;;
Capacity: 91 % 78 % 224.0.0.1 120 o 240
SNRMargin: 10.0 d8 12.0 dB ég”
Attenuation: 0.5 dB 115 68
TxPower: 8.0 dBm 0.3 dBm 0 2 4 s 8 min
TestStats || LneStaws ]| ADSLParam b 4| PPacets || Protocds || DnsbeamRates | i Preses || Procos | DnsteamRates v

Testovani ADSL parametr( (pfenosova rychlost,
Sum, atlum, vysilaci vykon)

Paketova analyza

Vytizenost linky - histogram
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VolIP testovani

Méreni pri servisu

Protocal: 5CCP P . :
Scep Call Flow: Kli¢ové ukazatele vykonosti VoIP
Phone Off Hook
Call Proceed ADSL, ATM, IP Layer | Up/downstream rates,
OutBound Call 5:06 [ Analysis SNRm, Attn, IP
Call From: 1007 nes Packet loss
Call To: 1005 Jitter Maximum:  1.61 Gateway/ATA Traffic IP address, DHCP
Ringing... Call In Progress  5td. Deviation: ~ 0.05 & PASS
— T VolP Call Flow Metody pro volani ven
16 i dovnitf
|| 12
0.3 Codec: G729 Dupl/005 Pek: 0
0.4 Revd Pck: 32877 % Invalid Pck: 0.0 Jitter Analysis Max.zpozdéni, nesmi
0 20 CallInProgress LostPck: 0O @ PASS byt pfekroceno
i (E) Delay Zpozdéni paket
4| Jitter Analysis &
&0
40
20
0 20 40 60 80 100 120 140 150 180 200 ms

4 Network activity ]| Call History

| poksanaiyss b

Mereni pri servisu
IPTV Tests

Klicové ukazatele vykonosti IPTV

ADSL, ATM, IP Layer
Analysis

Up/downstream rates, SNRm, Attn,
ATM errors, IP Packet loss

I ©

Analyzed Stream:

Bandwidth Usage per
Channel

Multicast IP address, Stream rate,
bandwidth utilization

IGMP Packet Statistics

Queries, reports, join/leave requests

Stream Rates
ATM: 24447 kbps MDI: 8.5:0
ATM Usage: 100 % DF{Ave): 8.0ms
IP Packet: 4492 kbps DF(Min): 6.5ms
Transport Rate: 4360 kbps DF(Max}: 10.5ms
Null Packet Rate: 0 kbps VB(Min}: -502

STB Traffic

STB MAC and IP address, DHCP
handshaking, Ethernet verification

VB(Max): 4153

1P Arrival Jitter

I Pcrgiier || stcamParam [b

IP ztata pakett

Indicates errored and out of
sequence packets. Loss ratio
considered for QoS metrics

Jitter Indicates max stream jitter
PCR PacketsRate: 27 packs Zap Time Time duration for channel change
Average Jitter: 0.04ms  Analyzed Stream: PCR Jitter Jitter indication for MPEG Program
Standard Deviation:  0.14 Clock Reference (PCR)
k m Peak PCR Jittert
Pfs T Pesk POR T © Fan PID Info Indicates consistency of Video
40 Stream. Video and Audio bit rate and
packet loss for a specific stream
0.0
MDI (option) Based on RFC 4445. Provides an
40T G G G U indication of expected video quality
0 2 4 6 8
o based on network level (IP)
4| TP Arrival Jitter PCR Jitter Stream Param > measurements




TriplePlay IPTV Service
Testing

DSL/
Ethernet

méreni

r

Sirokopasmové

VDSL2, a Testovani

Ethernet parametri kabelu

konektivita

=

| metaljckych
eni, DYL, a
ple Play

L

ultifunkc ultifunkc

testovani Modularni
Platforma

AXS-635: Multifunkcni tes

Merici p

= --

tovani

VolIP Service Data Service
Testing Testing

>
A
3
A
|
|
|

Kabelova { _

pro instalaci VDSL2, a
DSL Ethernet

konektivita

MaxTester
DSL

Odolny
FTTx nastroj
pro masoveé

pouziti

ultifunkénl K1 Cenové

testovani dostupny

T
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Mefrici p

Klicové vlastnosti:
Méfeni Sifky pasma do 30MHz
Zaméfeni poruchy metodou TDR
aRFL

Testovani VDSL2/ADSL2+
modulem v jedné platformé

Klicové vlastnosti:
Cenové dostupny, automaticky,
robusni

ADSL2+ s moznosti VDSL2

IPTV)
Webovy prohlize¢

Max Tester 63(

» Snadné pouziti pro VDSL2/ADSL2+
» Odolné proti prachu a vodé IP54

» Vykonny chipset

» 6-palcovy graficky display

» Moznost nastaveni jednotlivych profi

Automatické testovani IP (data,

i pFistroje DSL —

Klicové vlastnosti:
Monitorovani dat, IPTV a hlasu
IPTV histogram

VDSL2/ADSL2+ nahrada za
modem, automatické testy pro
méfeni kvality kabelu.

TDR a RFL pro zaméfeni poruch

e n

Pe0
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Jednoduché ovladani a

xDSL Test

Auto Test xDSL Test
|- o o
Ethemet Test Read Results
[ —
my-t.
Test System
Configuration

» Jedno tlacitko Auto-test
» Pass/fail indikace
» Intuitivni grafické rozhrani

> Moznost ukladani
vlastnich méficich profilli

> HTML/XML reporty

P

Zobrazeni vysledku

s
-
o
oo

= x Bitra 143.139 Mbit/s
JUpstream Max Bitrate N/A
Downsraam b rate Mbit/s Upstream bit rate Mbi/s
1w — 50,00 — %
-  100.02 e
a0 — —
o 20w
*r TR0 e
oo — [ Tom | _,,

Press . for detalls

> Automaticky test vyhovél/nevyhovél
» Synchronizace na DSLAM nebo Ethernet

> Vysledné vyhodnoceni DSL nebo
pfenosova rychlost

> Pfihl&Seni k ISP pomoci Bridge Ethernet,
Routed Ethernet, PPPoE or PPPoA

> Vyhodnoceni IP konektivity

> Moznost konfigurace pass/fail limit(i
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— N 7 7
Testovani vyssich vrstey ===

: WEBOVY PROHLIZEC
> Pristup k internetu pfes vstup

DSL neboEthernetové porty

- IPTV TESTOVANI
‘ = » Automatické testovani kanalli a

méreni QoS

DATOVE TESTOVANI

» Ping, Traceroute a FTP pro
zjisténi rychlosti pfipojeni

- it k"

. WWW.PRC
AMen Lot \:E
v «.umeniopti

ékuji za pozornost
adek Kocian 4\
echnicky specialista prodeje pno Fl bep n

fo@profiber.eu | www.profiber.eu
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