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Network Master Gigabit Ethernet Tester

- Netwaork Master

Network Master Gigabit
Ethernet Tester

Dedicated field test solution for installation
and troubleshooting Ethernet links in the
access network and mobile backhaul
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Network Master Gigabit Ethernet Tester

Purpose-bullt for Testing Ethernet Links.

e Perfect solution for installation and commissioning

of Ethernet links
¢ Compact and handy

e Easy to use
¢ Large color screen
& Test Automator

Electrical cable test

Ping test

Bandwidth verification (RFC2544 and Y.1564 option)
BER testing

Traffic generation and reception

Multistream (option)

Document your work with PDF and CSV reports
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Network Master Gigabit Ethernet Tester

Designed For Highly Portable Fleld Use

e Modular
¢ Field interchangeable modules

e Highly portable
¢ Palm-size (190 mm x 98 mm x 48 mm
¢ Only 700 g -

e Rugged/Sealed design
& No vents or fans
¢ Connector port cover

e 4.3 inch, high resolution color dlsplay o
¢ Easy toread indoors or out

e Dual battery operation : Available 4 x AA Type

= NiMH Or Alkaline

¢ Rechargeable NiMH or EDry Batteries
“AA” alkaline y—

; : I MU909060A-E-L-1
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Network Master Gigabit Ethernet Tester

Target Market

e Mobile backhaul and Carrier Class Ethernet

Cell Sites Mobile Backhaul Backbone
2G (HBase x.\CentraI Office &
tH = Station | - )
') % Node B k BSQ
m b éﬁ;‘ TDM(SDH/SONET)
< SONET
#RRH iy
3G g . -
4G = Ethernet
:-F 2 arrier Class Ethernet M
g

i
m -
Optical Test Optical Test Optical Fiber Test Ethernet Test
FPE MT9090A s\ TO090A = 1 T9000A = g;gEogoA

Bl DCFL Bl oca Bl . oToR
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Network Master Gigabit Ethernet Tester

Applications — out-of-service testing.

e Typical applications:

¢ Installation and commissioning testing.

¢ QoS verification
¢ End-to-end testing

Ethernet
Network
MT9090A has two\
ports and work
D simultaneously.
Ethernet It can decrease
Network D multi ports
deployment. /
MU909060A-E-L-1 /I n r i tsu
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Network Master Gigabit Ethernet Tester

Applications — in-service testing.
e Typical applications with instrument in pass through
mode:
¢ Rapid in-service diagnostics
¢ In-service troubleshooting
¢ Live traffic analysis and statistics

Network
element Ethernet element

Network

MT9090A has two
ports and work for
pass through
monitoring
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Network Master Gigabit Ethernet Tester

Applications — Loop-back device.

e Far end loop back for applications like:
¢ Installation and commissioning testing.

¢ QoS verification
¢ End-to-end testing

e Instrument in reflector mode

Ethernet
Network

Reflector

Send back the received streams
IP and MAC address can be swapped.

MT9090A in reflector mode

; : I MU909060A-E-L-1
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Network Master Gigabit Ethernet Tester

A B
VALUE...without compromise! e
e Cost-effective installation and g5 SFP
maintenance tool Ports:
¢ Soft case, manual, charger, battery R
are Standard . !_”ghlli:gor;trsn:ixed networks (Optical
L 2 Complete Et.hernet tester with and Electrical interfaces)
attractive price - Costeffective
e User configurable (modular) i:' Fﬁlﬂ
latform - W = ‘ ‘
¢ 3 configurations 31 RJ-45 RJ-45 |
1 ' e MU909060A2
: CS)\IID\}ISSSLESFP modules oy
2xRJ45
Highlights:
® COmplete data management - ’ E%e(tjricalinterfaces only
¢ Automatic result saving A B
¢ Internal storage of results © =
¢ Easy “drag and drop” transfers to R —
PC . MU909060A3
¢ Data management via Ethernet and Ports:
Web browser Highlights:
L 2 Reportlng In PDF and CSV format - Optical and Electrical

interfaces

Discover What's Possible™ Mugozijzzf_bl /l I'II'ItSU




Network Master Gigabit Ethernet Tester

Test Automator

e Easy and quick execution of a series of tests

e Pass/fail indicators makes it easy to use for any skill
level, reducing the need for training.

TestAutomator

Test schedule

W S5 10:52:00 —a |

£3X 1 Ping 1

L3X 1 cable 1

£+ X t RFC2544 Throughput 1
£3 Xt RFC2544 Latency 1

o= Add new test

Status

Setup

Result

Result overview

W0 Tpp0%e 23:53:30 =

Test schedule

Er

Ping 1

RFC2544 Throughput 1
RFC2544 Latency 1
BERT 1

Status

Setup

Result

Summary

Discover What's Possible™
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Network Master Gigabit Ethernet Tester

_Generator 1

Channel Stats

Back

4 Thresholds ‘ SDT |achanne| Stats ‘ZJ
e Identifying the root cause of = w2 w2 ws [
networ k | ssues, MAcDST | macsre | ipvasre | i
& Filter streams and monitor ™= | orerof amval por
up to 63 streams, e L N

O Errored streams, S W Em o 034122

Generator 1

O Top talkers,

0 Network attack. o ome | mow [
¢ Select up to three Filter ; s00 D0E0000045 | | cotumns
keyS . 4 900 00:00:00:00:10:1E Dort
ot aness, Bt
O VLAN tag, . W EEm 03:41:27 = |
D MPLS Iabel, ~ Generator 1 -7.\' — 1000kees ™ Op | Ya.9d. Back
O TCP/UDP pOrt, j:c oumn an:ne:J-hY;:sy:h — |4 ——
= An more. e T
¢ Mon |t0 I‘I N g Val ues IPv4 SRC 020.020.020.002
) Frames 899
O Frames, s A Port
O Errored frames, S5 5em : -
O Frame size distribution. l12-2025] 335 Motte
{i]ouzlz-hjnlimhn] 327 Current

| 7|
churrent Yc:umulative )’Graph YSDT )’Channel Stats | Back
e

1]
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Network Master Gigabit Ethernet Tester
ITU-T Y.1564

e New methodology to test multiple Ethernet services
simultaneously in a network (optional)

e RFC 2544 is the standard commonly used today
¢ Originally designed for checking performance of a
network device

¢ Runs one service at a time,
O Tests in a serial manner not running all services
simultaneously

Comparison of test methodology

Item ITU-T Y.1564 RFC 2544
Designed for Service activation Devices performance
Concurrent services Multiple services simultaneously One service at a time
Simulates A realistic network One service in a network
Testing time Short due to simultaneous test / Long due to serial nature of test
service (assuming completed per full standard)
Test result Directly related to SLA requirements | Link performance limit

Discover What's Possible™ MERIAE /l I'II'ItSU
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Network Master Gigabit Ethernet Tester

ITU-T Y.1564 o
e ITU-T Y.1564 completes the testing in two phases
¢ Service Configuration Test
O Confirm each individual service is configured correctly
checking, CIR (Committed Information Rate), EIR (Excess
Information Rate), FTD (Frame Transfer Delay), FDV (Frame
Delay Variation), FLR (Frame Loss Ratio), CBS (Committed
Burst Size), EBS (Excess Burst Size).
¢ Service Performance Test
O Transmits one or many Service Configuration Tests
simultaneously at the CIR confirming all traffic is able to
traverse the network under the full service load over
time. 4 -

RFC 2544 completes
tests one after another.

¥
#

d (.

s
r

Y.1564 completes a ) ’
qguick per service test )
followed by the

performance test. N

N
Configuration Test Performance Test
>
Note: to scale - Y.1564 spaced for graphical representation Time

MU909060A-E-L-1 /I n ri tsu
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Network Master Gigabit Ethernet Tester

ITU-T Y.1564

e Up to 32 services supported
¢ 3GPP TS 23.203 defines 9 kinds of QoS Class.
MT9090A can simultaneously perform testing on all

classes of service.
3GPP TS 23.203 Standardized QoS Class Identifier (QCI) characteristics

Resource Packet Packet
QCI Tvpe Priority Delay Error Loss Example Services
yp Budget Rate
1 2 100 ms 102 Conversational Voice
> 4 150 ms 103 Conversational Video (Live Streaming)
GBR
3 3 50 ms 103 Real Time Gaming
4 5 300 ms 106 Non-Conversational Video (Buffered Streaming)
5 1 100 ms 106 IMS Signalling
Video (Buffered Streaming)
6 6 300 ms 106 TCP-based (e.g.,www, e-mail, chat, ftp, p2p file
sharing, progressive video, etc.)
Non-GBR Voice,
7 7 100 ms 103 Video (Live Streaming)
Interactive Gaming
8 8 Video (Buffered Streaming)
300 ms 106 TCP-based (e.g.,www, e-malil, chat, ftp, p2p file
9 9 sharing, progressive video, etc.)

Discover What's Possible™
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Network Master Gigabit Ethernet Tester

ITU-T Y.1564
e MX909060A ITU-T Y.1564 parameters setup tool
¢ Create or modify the configuration for the Y.1564

testing on a PC
O Overview all

=181 x|

| File Edit SWOptens Hap

of parameters |wwpeeme s wwms 3 Caim R
way Diectiore [l Wamter =] 7 Ghow Extinated Ore Way FTD
. .
in a PC display = =
~Perform Test ———————————— ERUE | Enable |Gervice Hame | Service Profil | CIR (Mips) EIR (Mbps) SREP DT IP
[ Enable Y.1564 Perform
1 4 Areitsu Moica 0126 2 1921662002 1921692005
S C r e e n . B2 [ R Ok Y 1984 Conlle Teat PASS 2 [ Mework | wides | 8912 5 192 160200 & 1921682003
T PTG 3 o Mazter OFF 42 8 1921682006 192.168.200.7
3k 3 36 =3 [ = Series | FE | 56 [ 1921682008 | 1921682009
D O p y an p aS t e —Canfig Test 3 3 MT9030A Yoice wm | 2 192 168900 10 192168200 11
¥ Erble ' 1564 Corfig 4 i pus 1 DFF | i 10 19216920012 | 16216820013
- FcR N 3 WUm0wE0 | OFF 1 1w | [T 192 16820014 T 102168 20015
t h e S e rV I C eS % Ramped [ [ Gigabit OFF 2 5 18216820016 192.16620011
7 Steo 1 CIR L8 7 = i Timewt | weie | 08| o A0 1 19160200 18
. . 7 e 2 R (0 [ 1n — n [ Mol ore n a 132 180200 70 182 160,200 21
P d d t h S AR [ o T T m T TR T ERTTEEN
r O V I e W I P siten # GIl (Al 5 = 12 = test orr n 1 19216020024 192,160200.25
P w5 CR 00 [75 = i 2 otion | QEE | [0 | 5 216620026 | 102 1620027
F ur - o Sewp OFE I [0 | 2 102168 20028 | 10216820020
MU909060AX [, | = o = i = o=
MMzl [0 00 16 = @ I Vaice I 0126 0001 192,160 20092 19216020091
W ces Enablod Sarvioss 32 " v Aaritan | Wnira | ne ? 147 WAA 200 102 142 164 200 10%
F e W i = Metrork. 1 Vidma E 1] 5 182 1687 4 9 168 00 103
-007 Y . 1564 Enabler Testzhitape: 1) 1 3 Master! aFF 42 2 132158200105 132,150 200,107
. P Ciim ] = Seesl | QEE B | [ S 108200 108 | 142 100200165
= i - MIYUSURT o uim 1 RFFALTRITARIT J92 58200011
test option e N T —— e e
wow MLS0906 1 OFF 1 [ 2108200114 92100200115
Total GIR {MLassh 550562 ﬂl i I Ligabet | UFE 2 13 REPALTFIARLS 19210820011 F
[ Ehemel | Veee | 0136 [0 102168300118 102168200110
w | ® Modake ! OFF [ ] 152108200120 5210820012
i R ¥ ihal OFF 7 2 142 18200 120 42 160 200124
D = teatl T o | " | 1 102168300 158 | 100 168200 135
w R win] QOFF 1 v 102.166:200.120 182168200127
3 3 Senpl [ 3 | 0 | 3 142 148 20 128 | 182 16 200 124
7 G Roplical OFF [0 101 102158200130 192168200131
~ onl | Voice | 1920 1 1821 1
4 »
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Network Master Gigabit Ethernet Tester

IEEE 802.1ad

e Stacked VLAN or QinQ support (optional),
¢ The IEEE 802.1ad standard

_Interface W pi ETppefe 10:13:22 - ‘

defines VLAN’ (IEEE 8021(:]) | eeneral {_ Fiter | advanced | [ Follow Porta  Back
VLAN stacked inside VLAN'S, qawan Jjo wex [@swae |awes |
¢ MT9090 GIgE allows three — Next Tab
layers of VLAN's. il ‘0::'1‘;0 ‘ = ?‘ —
e Configure RFC2544 (optional)  rEEs——————re| =
within a stacked VLAN, s o T o

e Configure a single stream or
MultiStream (optional) within
stacked VLAN,

® View results relative to

Summary W i g0 10:13:00 =

j/ Event Log | Statistics\< Errnrs\

Back

VLA N , S Tl:lt.al pu: . 13.:::3:9 M
¢ Untagged frames, Multicast o g
¢ Single VLAN frames, OTagge Frames o o
¢ Mu |t| p | e VLAN fl‘am es. EJEEEE:\ELEEEE;% E :;.33:5335553
e Apply filters based on stacked smsewrsrames o 0
Pause Frames 1] Q

VLAN's.

MU909060A-E-L-1

. I = M
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Network Master Gigabit Ethernet Tester

MPLS Tagging
e Support for MPLS labels (optional),

¢ The ITEF maintain this [TeeREe m e 1ra202 - |
standard, [ ceneral | Fiter { Advanced [ Folow porta  Back
¢ MT9090 GigE allows three SR euced | e | B )
layers of label tags. LaBEL oo m |
e Configure RFC2544 (optional)  lmesal w0 17 = ||,
within a MPLS labels, o EEEER El
e Configure a single stream or
MultiStream (optional) within
MPLS |abe|S, _Summary W i ool 14:01:50 =4
e View results relative to Loomog] suwons L ornk ™
MPLS labels, Unicast Frames o  133028sem
¢ Single MPLS frames, Srodsat Frames I
¢ Multiple MPLS frames. R : .
o iApprIy filters based on MPLS ;L.’i:f“:q:w:‘ ; 13.3923357,“
abels.

Discover What's Possible™ VRO E L /inritsu
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Network Master Gigabit Ethernet Tester

ISO layer 6 support
e Support HTTP and FTP transfers,

¢ Tests the download speed Via jemeieta = pum=i ssizse |
HTTP or FTP. 4 pot | Testconfig | Destination [p BCK
¢ Full line rate measurement — e oo
ab|||ty (assuming server Authentication: [ Setup... |
capable of it), Target Directory: | /
e Simple one ended test to allow | °omewmerme [ teer
the user to quickly understand
network download limits,
¢ Able to connect to standard R T T—
FTP or HTTP server, I Back
¢ Single end single engineer measurement started [ | rest ode: . FIP|
test, offering quick proof of s Status: 951748
network speed for the TeleCOmM | o womestion ssed 1 E—
operators customer. (L [ Thougteut
7l | Min: 119.408 [kbps] [ ————
|pmgress :quc:: 694.322 :E::i} Summary

Discover What's Possible™ VRO E /II nfltSU
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Network Master Gigabit Ethernet Tester
SDT time

e Service Disruption Time (SDT),
¢ Measuring the time between frames looking for larger gaps
than normal in the traffic flow and the configured
thresholds.
¢ Network quality for time-severe streams like voice and
video can be measured.
¢ Total time of SDT and the number of the counted gaps

displayed.
|_'_p L ]\ J ) \ J \ )
v I | { ) {
Tgap < TSDTT Tgap < TSDTT Tgap > TSDTT
Tgap < TSDTT Tgap > TSDTT Tgap > TSDTT

Tgap: Time gap between test frames
TSDTT: Threshold to count Tgap as SDT

Test Frame v ' ) SDT

Tgap > TSDT

Discover What's Possible™ MERIAE /l I'II'ItSU
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Network Master Gigabit Ethernet Tester

_Generator 1 W o ETypgoRE 08:34:17 =i ‘
Th reS h O | d S 4 Frame Size | Destination ||} Back
v
e Set alarm levels on the unit, e | ) L
¢ Configure thresholds for % [ [© [© rrames/sec > |[150000000
different areas including, CGeneratora 5% M i gl 08:34:49 =
O Frame rate, /0urren-t->/m!mulative)’Graph‘(SDT\ Back
- . TX Utilization (%) -1
O Utlllzatlon, lo 20 40 60 g0 100
TX Throughput (Mhbps) Stimuli
[ Eh roug h pu t, lo 21:::1 p4oo 600 800 1000]
O Errors, Result overview ™ 0 “in B} 16:35:16
O Frame IOSS, " State Result — Test schedule | Status
0 SDT. (o e
@ | FaL ||RF62544BustL
e Results shown, -
<& Dyring the test gra_tphically B B g 08:36:00 -
Wlth g reen or red ||n es f Event LngY Statistics\i Errnrs\ Back

Time Description

Indicating the settings,

In the overview window with

Pass Falil results.

¢ Exceeded thresholds are
recorded in the Event log.

¢

08:34:37 Wed Sep 01 2010 Test started

08:34:37 Generator test started

08:34:40 violation: current throughput percentage (76)
08:34:44 violation: current utilization percentage (100)
08:34:48 Generator test stopped

08:34:51 Wed Sep 01 2010 Test stopped

MU909060A-E-L-1

. I = M
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Network Master Gigabit Ethernet Tester

Trace Route
e Traceto an end IP address viewing all IP addresses

It passes to reach the end
destination,

¢ Configure,
O Number or attempts per IP,
O Maximum number of hops,
O Number of pings per host,
O Timeout per ping.
Results are seen for each
host passed, the number

of received and lost pings

to/from each host.

A quick simple and effective

way to find the location of [

network failure.

_ Trace Route 1 W 000 T 01 08:50:46 =4 |
Port A Trace Route Results Back
Hop # Host IP Revd/Lost [*
3 [202.42.33.5] 3/0
4 [192.169.32.154] 3,0
5 [203.120.91.4] 3.0
6 [203.192.168.209] 3.0 -
7 [202.147.15.157] 370
8 [202.147.50.161] 3/0
9 [206.223.116.150] 0/3
10 [216.115.107.85] 2/1
11 [67.195.128.247] 3/0 Summary
12 [98.137.149.56] 1/2 o
(Trace Route 1 Moo ™ 14:31:15 —mp |
Port A Trace Route Results Back
Hop #| Min Time [ms] | Max Time [ms] [ Avg Time [ms] .
3 7.236 20.473 11.784
4 38.359 87.368 653.739
5 9.096 61.834 28.936
6 9.745 27.046 15.702 - |
7 10.960 42.418 23.349
8 183.278 183.739 183.487
* * £ - 1
10 185.206 185.951 185.491
11 185.359 187.435 186.283 Summary
12 186.164 187.489 186.898 |4

Discover What's Possible™
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Network Master Gigabit Ethernet Tester
Remote GUI and Language support/\

e Remote control the unit via any PC (Option),
¢ No software required on the PC, ) —
¢ Connect via web browser to the MT9090 GigE, = == - EI

O Uses port 80 to initiate the connection. =
¢ Control the unit as if its sitting in front
of you,
O MT9090 GigE appears on your PC including _-
control buttons,
O Control the unit using buttons and
menu’s the same as the actual unit,
¢ Upload configuration settings from the
PC to the MT9090 GIgE,
¢ Download results files and
reports from the MT9090
GigE to your PC.

e Expanded Language support
Including,
¢ English, Italian, Chinese (Simplified & Traditional),
Portuguese, Spanish, German, Korean and French and
Japanese

Discover What's Possible™ MUQOQ.OGSOA_EH /l I'II'ItSU
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Network Master Gigabit Ethernet Tester

Technical detalls

e Interfaces

0O 10/100/1000 Mbps Electrical, 100/1000 Mbps Optical
O FDX /HDX (10/100 El.)

e Modes
O Ethernet — general Ethernet tester

O Reflector — act as loop-back device for another tester
O Pass Through mode —live traffic analysis

e Encapsulations

O EtherType Il (DIX v.2), IEEE 802.3 with 802.2(LLC1), IEEE
802.3 with SNAP

e VLAN tagging
e Configurable Ethernet (MAC) and IP source and

destination addresses (supports IPv4 and IPv6),
UDP/TCP port numbers and DSCP/TOS byte

Discover What's Possible™ MUQ?;?;EH /l I'II'ItSU




Network Master Gigabit Ethernet Tester

Check connection — FESSESErEssmsmar= y

e Status screens I —
¢ Give quick overview on: ‘m EEG Setup

D PO rt Statu S 1000 BASE-T FDX  1000BASE-LX

i Utilizati [ E— el
O Autonegotiate results  Utilization — —
O IP addresses used MDI,/MDIX MDIX N/A
. Link Time 0:04:13 0:01:27
O Optical modules: Frames TX 0 0
. Frames RX 17.6 M 0
= Tx and Rx levels
m _Status W oo Tppo 16:49: 420 b
i Wavelengli[]hf Basic | ETH ! IP ¥ SFP \ Status
Max. reach from Tx Dort A Dot B
= Ethernet »
. etu
compliance ’
= Vendor name
Link Partner abilities: Result
Auto Megotiation Complete: @ @
Pause Capabhle: Q aQ
Asymmetric Pause Request: a @
Remote Fault: a a
Local Clock: NA N
Speed FDX 10[100(1000] [10][100[1000]
Spheed HDX 10100 10{100

Discover What's Possible™ MUQOQ.OESOA_E_H /I nfltSU
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Network Master Gigabit Ethernet Tester

Cable test feature for electrical Ethernet.

(MU909060A1/A2)

e Some problems on an electrical Ethernet connection

are basic:
¢ Short circuits of a wire pair
¢ Breaks of a wire pair

e The cable test facility

makes it easy to identify ”"”"'“

. - Cable attached
such failures.

Cahle Testl " on 100052 10:28:36 ==

Back

R Pair 3 2 1 i |
e The cable test facility Pin 12 3/6  4/5 78
] . Status Open Open Open Open
also indicates the R/ Tx_ _ ; ; ;
distance from the Amanim) A oa6 o8 oss  Summany
. Skew (ns) .
Instrument to the fault
MU909060A-E-L-1 i
Discover What's Possible™ /l I'II'ItSU
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Network Master Gigabit Ethernet Tester

Ping test

e Ping test applications
¢ Installation and commissioning
¢ Troubleshooting and maintenance

e Well-known tool for testing:
¢ Continuity Ping 1
¢ Connectivity Port B ping results

. 2: Reply, 0.504 ms
¢ Response time 3: Reply, 1.025 ms
4: Reply, 1.089 ms
5: Reply, 0.506 ms
6: Reply, 0.558 ms
7: Reply, 0.541 ms
8: Reply, 0.556 ms
9: Reply, 0.503 ms
10: Reply, 0.581 ms
---- Test ended ----

]

W o Tppohe 14:15:44 =g

— Summary

Sent: 10

Received: 10

Lost: 1]

— Round trip time —
Min: 0.503 ms
Max: 5.388 ms
AvE: 1.125 ms

Back

Summary

; : I MU909060A-E-L-1
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Network Master Gigabit Ethernet Tester

RFC 2544 Test option

e RFC 2544 defines tests to be used for describing the
performance characteristics of these network

devices

e Typically used for bringing into service

e Tests include

measurement of:

¢ Throughput

O For selected layer

¢ Frame Loss
¢ Latency

¢ Packet jitter
¢ Burstability

Throughput 1

Repetition:Step

11
1:2

W o Tppohet 14:12:27 =4
Tx (Port B) Back
Tx Utilization{Mhbps) 1000.0000
Tx Frame Size{bytes) 64
Tx Total Frames 14.880952 M
Tx Frame Rate(Fps) 1.488095 M
Rx (Port B}
Rx Total Frames 14.880952 M
Rx Utilization(%:) 100.0000
Rx Throughput{Mhps) 857.1433
Rx Frames Lost Min 1]
Rx Frames Lost Max 0
Rx Frames Lost Avg 1]
Rx Lost Rate Min{%:) 0.0
Rx Loss Rate Max(%) 0.0 SRR
Rx Loss Rate Avg() 0.0

Discover What's Possible™
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Network Master Gigabit Ethernet Tester

Layered throughput analysis

e User selects layer for which throughput is calculated
¢ To get throughput as perceived by a customer

Frame representation Throughput

Calculation
e}
IFG | Pre- [MAC [VLAN[LLC [SNAP| IP |UDP|_,\ \olcRe Data 2
amble |header| (opt) | (opt) | (opt) | head | TCP Layer g
c
Network o
IFG | Pre- |MAC [VLAN| LLC SNAR IP | UDP 50y oap | CRC o
amble |neader| (0pt) | (opt) | (pY) [head | TCP Layer B
IS
Pre- [MAC |VLAN| LLC [SNAP| IP | UDP Link o
e amble |header| (opt) [ (opt) |(opt) | head | TCP PAYLOAD [ERE Layer g
o
i o
Pre- |MAC |VLAN| LLC [SNAP| IP | UDP Phy5|cal [a)
IFG | Jble Iheader| (opt) | (0pY) |(opt) | head | TcP | PAY-OAP[CRC Layer =)

no preamble

IFG | Pre- [MAC [VLAN LLC [SNAP 1P [UDP |,/ oaplcRC Physical

I A, t
amble [neader| (opt) | (0pt) [(opt) |head | TCP Layer
| Included in throughput calculation |

Throughput 1

4 Destination | Frame Size | Line Load

W o0 00T 10:43:44 = |

Advanced |3

— Miscellane

Throughput test 1 Throughput calc. layer

Back

IV Trane
[ Inclu
[ ace

— Throughpu

Physical layer

Physical layer {w.out preamhle)

Link layer
Metwotk layer
Data layer

Calculation wwyor—

Cl Cl

Throughput Type:

Average

Discover What's Possible™
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Network Master Gigabit Ethernet Tester

Packet jitter measurement

e Packet jitter and latency can be a significant problem

for services like Voice over IP

e Packet jitter can be measured in the RFC 2544 tests

together with latency

Latency 1

Repetition:Step

11
1:2

W o "p00he 14:16:18 ==
Tx (Port B) Back
Tx Utilization{Mbps) Q000000
Tx Frame Size(bytes) 64
Tx Total Frames 13.392857T M
Tx Frame Rate(Fps) 1.330285 M
Rx (Port B)
Rx Total Frames 13.302857 M
Rx Utilization{%]) 90.0001
Rx Throughput{Mhbps) 771.4293
Rx Jitter Min{us) 0.0
Rx Jitter Max{us) 0.0
Rx Jitter Avglus) 0.0
Rx Latency Min{us) 1.5
Rx Latency Max{us) 1.5 SITEL]
Rx Latency Avg{us) 1.5

MU909060A-E-L-1

5 ' . ™
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Network Master Gigabit Ethernet Tester

RFC 2544 Router Latency test

e Network layer latency testing from the Network
Master without use of a reflector
¢ Based on ping requests

Latency 1

Repetition:Step

P

W o Tppoiet 11:06:43 =g

Tx (Port B) Back
Tx Utilization{khps) 2.0000
Tx Frame Size{bytes) 64
Tx Total Frames 20
Tx Frame Rate(Fps) 2.000000
Rx (Port B}
Rx Total Frames 58
Rx Utilization(%:) 0.00190
Rx Throughput{khps) 2.5608
Rx Jitter Min{us) 1631.8
Rx Jitter Max{us) 15553.0
Rx Jitter Avgius) 6638.3
Rx Latency Min{us) 1.5
Rx Latency Max{us) 15555.4 SRR
Rx Latency Avglus) 15555.4

Discover What's Possible™
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Network Master Gigabit Ethernet Tester
Why the RFC 2544 end-to-end test?

e Typical test setup with one instrument and reflection
or loop-back is OK for symmetrical links:

LAN D

e For Ethernet links carried over asymmetrical
connections (xDSL, WIMAX) throughput tests will
only reflect the performance of the direction of the
link with lowest capacity.

e For symmetrical the typical test setup will not
Identify transmission performance differences
between the two directions in a link

Discover What's Possible™ VDRI E /l I'II'ItSU
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Network Master Gigabit Ethernet Tester
RFC 2544 end-to-end test

e RFC 2544 end-to-end test with master/slave relation

¢ Needed for test of Ethernet links carried over
asymmetrical connections

¢ Will identify transmission performance differences
between the two directions in a link

¢ The user sets up the test in the master instrument
which exchanges setup and result with the remote
slave instrument.

¢ Test of Throughput, Frame Loss and Burstability

LAN

Master instrument Slave instrument

Discover What's Possible™ MRIA R /l I'II'ItSU
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Network Master Gigabit Ethernet Tester
RFC 2544 setup

e Graphical overview of the selected test mode
¢ Throughput and Burst tests:
O Switch/Router test
O Single-ended network test
O End-to-end
¢ Latency tests:
O Switch/Router test

Throughput 1 W o 005 11:37:08 =at |
, Test Mude | Duration | Destmatmnl Frame Size |}

Back

D Slngle-ended netWork — Select Test Mode

I:I ROUter Iatency Maode: | Single Ended Network Test

e Versatile test condition |
setup — supports from Select Port:

very thorough testing to
fast testing with a limited number of conditions

Discover What's Possible™ Mug(zsiogfu /l I'II'ItSU



Network Master Gigabit Ethernet Tester

BER tests

e Traditional test of physical connection

e Generation and detection of test patterns
¢ Framed with IP header and maybe UDP/TCP header
Count of errors in received test pattern

¢ Unframed

e Count of:
¢ Pattern errors
¢ Sequence errors
¢ Loss of sequence
synchronization.
¢ Frame loss

BERT 1

W TR 14:16:34 = |

Back

Port B Results

Pattern Bit Count
Pattern Errors
Pattern Errors(%)
Seq. Errors

Seq. Sync. Lost
Frame Loss

Frame Loss Seconds

7.04306 G

0.00000 Stimuli

(=== =] (=]

¢ Frame loss seconds
e Errors or alarms may be inserted into the test traffic

Discover What's Possible™
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Network Master Gigabit Ethernet Tester

Generator/Monitor tests

e Generation of Ethernet traffic
e Configuration of streams if multistream option is

Installed

e Monitor-only for analyzing live traffic

_Generator 1 W EMg,  08:38:00 EEE|
C|Mude;’nuratinn|| Generator Destination |} Back
4
Generator Mode: | Generator+Monitor stimuli
Duration
Maode: | Seconds
Value: | 10 Seconds P:'t

Generator 1 W o "'p, 08:38:26 |]]:|
4 Generator || Destination | Payload [p K
w
Stream Line Load | OFF | e -
Stimuli
Frame Size [Bytes]
Profile: | Constant
Start: 100 Step: | 50 | p;n
Stream
Total line load : 0.0000% with 0 of 8 streams active 1

MU909060A-E-L-1
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Network Master Gigabit Ethernet Tester

Ethernet Summary s m L T 16 e |
/E\.fent Log } Statistics \

e Statistics: Port A Port B
Total 0 77.385055 M
< Total fram es Unicast 0 77.3859024 M
_ _ Multicast 0 0
¢ Unicast, Multicast Broadoast 0 31
Broadcast breakdown - Frasmented . :
& Frames with various  caes" 0 0
Preambhle violations 0 ]
errors IFG violations 1]
ISE\"EI’E IFG violations = 0
Summary W o EppoE 14:18:08 —4
/ Event Log ¥ statistics
o Event I 0 g _ _ Time Desctiption
¢ In formation on m ajor 14:07:16 Ping test started ]
: 14:07:53 Ping test stopped
events during the 14:07:53 RFC2544 Thrpulzlghput test started

14:08:23 RFC2544 Throughput test stopped

exeC u tl O n Of a teSt 14:08:23 RFC2544 Latency test started

14:08:53 RFC2544 Latency test stopped
S eq u en C e 14:08:53 BERT test started

14:09:15 BERT test stopped
14:09:17 Mon Feb 09 2000 Test stopped =

Back

Back

Discover What's Possible™ VRO E L /II nfltSU
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Network Master Gigabit Ethernet Tester

Multistream option

e With Multistream option
the instrument can
generate up to 8 streams

on the Ethernet link

¢ Individual settings of
traffic load and header
Information for the
streams, including
VLAN priority,
DSCP/TOS byte
and TCP/UDP port
numbers for each
stream.

Generator 1 W i E0p0FE 14:10:18 =4 |

4 Mode/Duration || Generator || Destination |} Back
w
Stream Line Load | S0.0000 | % o
Stimuli
— Frame Size [Bytes]
Profile: | Constant
Start: 100 Step: | 50 | p“B't
Stream
Total line load : 100.0000% with 2 of 8 streams active 1
_Interface W 0 E00052 14:09:10 =g |
/ General K Filter K Advanced \ [ Follow Port A Back
dawa @ e @ ur @ TP |2
v
4 Next Tab
Source Port: 0
Destination Port: 0
Sequence numhber: 0 p;ﬂ
Ack. number: 0
Reserved: 0 | Stream
Flags: 0 1

MU909060A-E-L-1
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Network Master Gigabit Ethernet Tester

Multistream option

e With Multistream option

the instrument shows
frame loss for the

defined up to 8 streams

making it easy to see if
high priority traffic has
lower frame loss than
low priority traffic

_Generator results

W ETiggpTR 14:12:05 = |

Tx results Back
Tx Total Frames 10.412095 M
Tx Total Bytes 1.041209 G
Tx Broadcast Frames 0
Tx Broadcast Bytes 0 . .
Stimuli
Ex results
Rx Total Frames 10.412095 M
Rx Total Bytes 1.041200 G
Rx Errored Frames 0 Port
Frame loss B
Frames lost 0
Frame loss{%%) 0
Stream
1
_Generator results W i Ep0RE 14:12:22 =
Tx results Back
Tx Total Frames 10.412095 M
Tx Total Bytes 1.041209 G
Tx Broadcast Frames 0
Tx Broadcast Bytes 0 . .
Stimuli
Ex results
Rx Total Frames 10.412095 M
Rx Total Bytes 1.041200 G
Rx Errored Frames 0 Port
Frame loss B
Frames lost 0
Frame loss{%%) 0
Stream
2

MU909060A-E-L-1
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Network Master Gigabit Ethernet Tester

Report generation (PDF and CSV)
e PDF: De facto standard T 7

T - AL,

Anritsu : 2010-10-08 16:36:00

Q RFC2544 Throughput 1 - Result
)
u Port B TX
Repetition:Step Total frames Utilization [Mbps] Frame rate [FPS] | Frame Size [Bytes]
1:1 14.88085 M 1000.0000 1488095 M 64
. C u S t O I I I e r O g O C an e 1:2 2.348624 M 1000.0000 234962 k 512
1:3 B12.743 K 1000.0000 B1.274 k 1518k
.
Inserted
Repetition:Step | Total frames | Throughput | Utilization Frames lost f Loss rate [%)
e Comments on the test T I
1:1 14.88095 M 857.1433 100.0000 0/00 0/0.0 0/00
il 1:2 2.349624M | 977.4461(  100.0000 0/00 0/0.0 0/0.0
can be added | emsd] wmmme| weww| ows| o] ord
= ¥ cut _— == =
_!I . Calibri 11 - |[Aa = §||§/'| = Wrap Text General
N *—'\QCUP)’ e = _____
Paste 4 Format painter || B £ U 7||Ei [ & A ||| E F||F F| EHMergesCenter - [$ 7 % ||l
Clipboard [ Font [ Alignment ] Mumber
. . | s51 - & |
L]
e CSV: Easily editable : —————————
13
20 RFC2544 Throughput 1 - Result
format .
22 PortBTX
23 Repetition:Step Total frame Utilizatior Frame rate Frame Size [Bytes]
24 1:01 14.88095 M 1000 1.438095 M 64
25 1:02 2.349624 M 1000 234.962 k 512
26 1:03 812.743 k 1000 81.274 k 1518k
27
28
29 PortBRX
30 Repetition:Step Total frame Throughp! Utilization Frames lost [ Loss rate [%]
31 [Mbps]  [%] Min Max Avg
32 1:01 14.88095 M 857.1433 100 0/0.0 0/0.0 0/0.0
a3 1:02 2.349624 M 977.4461 100 0/ 0.0 0/0.0 0/0.0
34 1:03 812.743 k 992.2052 100 0/0.0 0/0.0 0/0.0
a5
36
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Network Master Gigabit Ethernet Tester

Internal Storage

e Save and Load Setups
e Load Results

¢ Results are automatically saved when a test stops

® Print screen

e Mass Storage Functions
g /Device:

Folder:

& Select location
O Internal or USB
¢ File operation
O Copy
O Delete
O Rename
O Create folders

e Integrated soft keyboard for entering of text/names

e Storage of PDF reports

Mass Storage

11:29:28 —a- |

Files

| internal | P

/Data/results”

Date
i
2009-02-04217-00-10.res 2009-02-04
2009-02-04217-06-00.res 2009-02-04
2009-02-05@08-28-04.res 2009-02-05
2009-02-05@08-44-13.res 2009-02-05
2009-02-05@08-58-23.res 2009-02-05
2009-02-00212-13-21.res 2009-02-09 |y

File
Operations

Multi-Select
Off

Exit

MU909060A-E-L-1
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Network Master Gigabit Ethernet Tester

Visual Inspection Probe

e Inspection microscope for optical fiber connectors

e /5% of network failure comes from poor connector
guality

e All software pre-loaded in MT9090A

Option-545 VIP
¢ 5 kinds of tips with the scope
¢ 200x or 400x images displayed

G0293A VIP Lite
¢ 8 kinds of tips are with the scope
¢ 400x images displayed

Discover What's Possible™ VDRIAE /l I'II'ItSU
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Network Master Gigabit Ethernet Tester

MT9090A series lineup

e Weighing only 700 to 800 g (2 Ibs.), Anritsu’s pocket-size
MT9090A Network Master series makes child’s play of
daily network installation and maintenance. Its innovative
GUI design uses a 4.3-inch high resolution display for
easy viewing both indoors and in direct sunlight.

GigE uOTDR
10M/100M/Gigabit Ethernet Tester OTDR for FTTH

L

— A st

EEE

OCA DCFL
CWDM Optical Channel Analyzer Drop Cable Fault Locator
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Network Master Gigabit Ethernet Tester
Note
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