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Expansion of MD1230

POwer — fau120121A/22A | o 2 P O s
Protocol N ‘ :l"' ............................................................ =
Module - " : 4/—H Ry OAM (Option-28)
B e e e e e T ey
Support Protocols
Eeress |\/|U120131A/32A ............................................................
Flow ﬂ " {—+ 3wk OAM (Option- 28)
Module | e EEEEEE | ||| Meeseetessesssssssssssssasssssssasssssssassssassassasassansassst
(Q1 FY08)
*Multiple port & Low price
*Multi Flow Counter
*PoE Application
*GE-PON Application
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Traffic Impairment Emulator

» Delay
> Error

Simulatec > FramerepIaCEd/DeIay&Jitter
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Traffic Impairment Emulator

Physical [/F ¥ Impairmnent |D Counter I abdultilow Counterl a Latencyl o Wariation I

Traffic Impairment Function Diagram
Port 1 Copy | Paste |

Port 1
Unmatched l

Hr;;nn‘;g:hed l . fl’am es
v [V Filter Filter Setting... | Filter 74”,9 U >7»

|mpai|’mentFilter EX- UDP port number
Frame/Bute
w
oV Frame Loss Frame Lozs Setting... | Tifing: Single
l Matched frames
: : : Fudction: Errar Inzertion
b v Dvenarite/Ermar Ovenwrite/E mor Setting... Tirkna: Al E
| i t BE = N‘ 7JIII
mpalrmen
afv Delay Variation Delay Setting... | Fudction: Delay Variation
Mix .
Mix
1
! Dizcard
iscar
Y afw Line Ermar Ling Ermor Setting... |

1 Port 2

= T4 ILFBEEICKY . BEDFrame
DA |ZPEFZ T
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Impairment (Error Insertion)

o OwensritedE rmar | \/Overwrlte
verwrte | Emar Inzerzion i -
[oreene e peen | BRADFROEEHZ
Timing: [l | Field.. | *INF—URICEKTFELET,
fio0000 | Fiod Patiem v'Error Insertion
WLEAM 1D &1 | 1010
I P4 TTL | 123 FCS Error
T | IPv4 Header Checksum Error
TCP Checksum Error
UDP Checksum Error
S v'Frame Loss
T v'Line Error
ot _ ] =] i [ &8 |
BEEAEERREISAL—F
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Impairment (Delay & Jitter)

—Distribution: INu:urmaI |
%tSOS wﬁﬂ*ﬁl* 10k 100k 1000k
* = Minimum Delay: I 1000 I 100 I 10 ms
1OOM H% ‘iﬁxSS . Maximum Delay: I a00.0 I a0.0 I 50 m=
Average: [ 4000 | 400 | 40| ms

Standard deviation:

I 2600

Ex=port... |

Prabahility

v'Fixed Delay —
v'Delay Variation

<-Uniform Distribution = o .
<*Normal Distribution sl (1o
<Exponential Distribution
Drelay
kin. b .
Sample | Table |
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Ethernet OAM

Switches supporting Ethernet OAM function

—_—

'vV'CC Generatipn

»

CC (Continuity Check)

LB (Loop Back)

v'LB Generation
1 >

G——
] Capture

_ I\/LT Generatign

LT (Link Trace)

< ey —
Support both standard of ITU-T vReply to LT (& I = Capture

Y.1731 and IEEE 802.1ag.
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Ethernet OAM - MEP Emulation

e

CC (Continuity Check) =~ | LOC Detectignﬂ

L '
MD1230B
vLB Generatlon

- j Capture

v LT Generatlon

j Capture
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Reply Setting for Ethernet OAM

Pvd | IPvE | WLAN  Ethemet DAM | Protocals |

e
.... “-

“-|llll....

Enable Ethernet OAM emulation and counter

IPvd | IPv6  WLAN | Ethemet D&M | Protocals

v Enabled [Ethemet 04 anly]

~ Thiz Port WLAM
Outer T
Mo. | TPID [hex) |Pricity [WID (dec) |
1 [s100 0 0
2z ||
3
4
5
5
7
8
3
10
CFl. Reset Inner .

Support up to 10 VLAN tags

Standard: ¢+ (TU-T ¢ IEEE
Enable LBR emulation ,
Werzian: ||:|_
Thiz Puart
Enable LTR | = N\ L.cesssssssssnanas,
emulation \‘I f? Reply to this port Lt
‘.. l% Fleply tar thiis |:u:|rt LThf‘ LTR Tl
Enable.CCl\/I ~.F Send EI;M:' |— Insert F!.DI Availaple to RDI
emulation | | Ctreemmeertt s e iiiaaasst Insertion
MEG Lewvel dec ||:|
MEP ID: dec IB'IEH
MEG ID I |
Eset S(EFIdir]g ----.». t:EhHFjE"Dd |1$ - 1rk E[]M TL};S |
period IR T BT
[ — |
:MEPID:  dec [g131  e—| Use thi$ value
R TP for LOG
detection
Slide 15
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Multi ME Emulation by Multi Ports

/ \\w vLB/LT Reply v'CC Generation K g i
| | \ / |
« —_— ; N ( M — N 1 e |

—

<

: : L I
: 155;55;;;;;> o \\\\\\\\\\\

MU120131A 10M/100M/1000M Ethernet Module MU120132A Gigabit Ethernet Module
> 10/100/1000 BASE-T » 1000 BASE-SX/LX/LE/LR
» RJ-45 Auto MDI-X » SFP Transceiver (LC connector)
> 12 ports > 8ports
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Ethernet OAM - LOC Detection

e

CC (Continuity Check)

o

'v'CC Generation

v'LB Generation

« -
v'Reply to LB Capture
LT (Link Trace) | g 7T Seneraton
< H * -—
v'Reply to LT | =g Capture
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Connectivity Fault Monitor

 Physical le"FI = Enor Insemohl aTx Stteaml o Colision = Counter l

[E__I_J Jh.ddtochalt Igj.ﬂl

MD1230family_ver8.1-J-L-1

Name. Unitt:31 | Unitt:31
Curent | Accumulated
I Transmitted Rate (%) 10,226.00% 10,226.00%
£ Transmitted Frame: 10,228 10,226
U Transmitted Frame (fps)| ~ 24.077fps  24.077fps
! Received Rate (%) 10,226.00%  10,226.00%
= Received Frame 20548 20,548
rmewﬂpgllll 111112213!111111228:.‘
{5 AIS (ms) 1.0226ms  1.0226ms =
1= RDI (ms) 10226ms  1.0226ms =
45 LOC (ms) 10226ms  1,0226ms =
Defects
LOC (ms)
AlIS (ms)
RDI (ms)
: ; ) Slide 18 i
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Ethernet OAM

\ Switches supporting Ethernet OAM function

CC (Continuity Check)

Support both standard of ITU-T vReply to LT &

Y.1731 and IEEE 802.1ag.
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OAM Frame Editor (Tx Stream)

Flaw Data { Tefipiis | v Generate
[COM (EEE) [~

MName | For mat | Walue Vari O u S P D US

== Ethernet OA&MAGFM Common Header ==

Level Version S u C h aS :

e CCM(RDY), LBM,
OpCode @ bits) Dec | J L B R, LTM ) LTR,
A = AlS, LCK, TST,
GOM Period (3 bits) Dec 4-1s | APS. MCC. LMM
TLW Offzet & bitg) Dec octet ' ’ )
= CoM fikls = LMR, 1DM, DMM,
i:?g;;eE:L;gﬁber 32 bits) Dec 0 DM R, EXM ’ EXR’
MEF ID (13 bits) Dec a191 VSM, VSR

MEG ID/MAID
MO Mame JEEE}

Format 3 bits) Dec | -
MEG ID/Short MA Mame Support Ethernet OAM
Format (@ bits) Dec | = . various templates by
[ Display invisible fizlds Pratocal HOME B I n ary Data Ed ItO r.
[ Make fields editable Ethernet Type: hesx 8302
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OAM Frame Editor (Tx Stream)

gwmREEa,
¥_Fiaw Data 2 Template |

LT T L

l Template ]

Address 0 /Size |87 4+ bytes

ddress +0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +4 +B +C +D +E +F
000000 CU 01 04 46 00 00 00 00 1F FF 01 20 OD 43 43 43
0o0o10 “28 55 40 43 00 00 00 00 0O 0O 00 00 00 00 00 00
000020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000030 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000040 00 00 00 00 00 00 00 00 00 00 01 00 01 00 02 00
000050 01 02 04 00 01 01 00

GOM IEEE]

~*"[LBR TEEE)

.
L 4

B T foFranmmnnns
LEM {IEEE)

¢ [0TM aTU-T
*eulLTMLAEEE) . aee®

-..

LEH'-'1 ITU-T3 with no End TLY

LEM EEE} with no TLWs
LTR ITU-T} with Reply Ineress TLW

LTR {ITU-T! with Reply Eeress TLW

LTR ITU-T} with Reply heress and Egress TIW
LTR {IEEE} with Reply Ineress TLW
LTR (IEEE} with Peply Eeress TL\S
LTR {IEEE} with Reply heress

L TR JEEE e with, g, TL‘-.-‘S

o EIF{ {EEE with no TLYE, e — LBM

LTM

Eeresz TCW

TLW Offzet @ bitz)
== CCM fields ==
Sequence Number (32
ZERD/MER ID

MEP ID {13 bits?
RAETS TNAMATT

bit=)

Dec

Dec

Dec

| W
0 Binary Data Editor :
Edit value in
|7_ selected PDU.
0
4-1z |
J
0
a1

Discover What's Possible™
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Template

CCM (ITU-T)

CCM (IEEE)

CCM (IEEE) with no Sender ID TLV and End TLV
CCM (IEEE) with no TLVs

LBR (ITU-T)

LBR (ITU-T) with no End TLV

LBR (IEEE)LBR (IEEE) with no TLVs
LBM (ITU-T)

LBM (ITU-T) with no End TLV

LBM (IEEE)

LBM (IEEE) with no TLVs

LTR (ITU-T) with Reply Ingress TLV

LTR (ITU-T) with Reply Egress TLV

LTR (ITU-T) with Reply Ingress and Egress TLV
LTR (IEEE) with Reply Ingress TLV

LTR (IEEE) with Reply Egress TLV

LTR (IEEE) with Reply Ingress and Egress TLV
LTR (IEEE) with no TLVs

LTM (ITU-T)

LTM (IEEE)

LTM (IEEE) with no TLVs

AIS (ITU-T)

LCK (ITU-T)

TST (ITU-T) with no End TLV

APS (ITU-T) with no End TLV

MCC (ITU-T)

MCC (ITU-T) with no End TLV

LMR (ITU-T)

LMM (ITU-T)

1DM (ITU-T)

DMR (ITU-T)

DMM (ITU-T)

EXR (ITU-T)EXR (ITU-T) with no End TLV
EXM (ITU-T)EXM (ITU-T) with no End TLV
VSR (ITU-T)VSR (ITU-T) with no End TLV
VSM (ITU-T)VSM (ITU-T) with no End TLV




Multt MEP Command Emulation

‘ - | \/CC Generatlom |
E(lsec interval)
—_— }\/CC Generation (e }

Multi Ports

<] &= - RaluA A oa aa wa A ]|

(3 3ms mterval)

D | Distribution | Length | Pratocal | VLAN...l Errors
(R

) L J \/LB
Multi Tx Stream MD1230B [ | . Generatlon

Fixed 1518 IPvd Nane

Mo
adt: Fixed 1518 P4 M Man
&3 Fized 1518 P4 M Maor
44 Fixed 1518 IPv4 M Man
Is M Hon
&6 Fixed 1518 IPw4 N Man

M

ZEEZEZTEZEZEZEEZ =
o oom @D

t
t
b
t
ext Fixed 1518 Py
t
t
b
t

E47 e: Fived 1518 IPvd Dn: on: : ‘ i\/l:_T Gen eratlo n |

[ R ex Fixed 1518 IPvd ne . — » _ —_—

[ R e Fixed 1518 IPyd - — 3 >

H4 10 Mest Fixed 1518 IPvd %Stream 'uiﬁé/ﬁ? .. H

Bif. EF E[fpmeasis [ o
avY RERTE
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Ethernet OAM - Protocol Analysis

-\ Switches supporting Ethernet OAM function

I'\/CC Generation

CC (Continuity Check) vLOC Detectign'--- '

L -

MD1230B
| - v'LB Generation

— | >

\ 4

‘\/Reply to LB

Support both standard of ITU-T vReply to LT &
Y.1731 and IEEE 802.1ag.
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OAM protocol analysis

Received tatal 10 Frames [Captured Frames: 10] / S u p p O rt to
No. | Twpe,., l‘v‘/l-# Cagtured LBRIframes [ L] Sta. [ Captured Time [ Re=]
2 BOAM LERe : 001 B4 Good 131711042773 224 210 d d 1
3 ,'tDﬁM LER %- 00-00-00-00-00-02  00-00-00-00-00-01 B4 Good 191713042 782 488 210 eCO e Va“ O US
4 « E0AM LER '-_ 00-00-00-00-0002  00-00-00-00-00-01 B4 Good 131715042730 840 21
5 « EO&MLER = 00-00-00-00-00-02  00-00-00-00-00-01 B4 Good 1317:17.042793840 210 h O
B E EOAM LER = 00-00-00-00-00-02  00-00-00-00-00-01 B4 Good 191719.042310340 210 Et ernet AM
7 = EO&MLEBR 2 00-00-00-00-00-02  00-00-00-00-00-01 B4 Good 131721042817 208 210
i * EOAMLER f 00-00-00-00-00-02  00-00-00-00-00-01 64 Good 131723042826 508 2.1 PDU
| ‘EEI.-‘-'«M LEBR .' 00-00-00-00-0002  00-00-00-00-0001 64 Good 191720042835 772 2.5_ .
10 EJII.-*-.M LBFI~ - 00-00-00-00-00-02  O0-pE-RE-RR0E-—F—fFood— 7272 R BFE—2F=
« Ethernet OAM PDU (Type:0x8902] CCM, LBM, LBR,
Ethernet : --- Ethernet Header --- [/ = LTM, LTR, AlS, LCK,
Ethernet : Destination Address = 00 00 00 Q0 ol
Ethernet : Jource Address ‘____=__I.'.|.I]. 0O e ey, , TST, APS, MCC,
Ethernet : Type “ g 59 02 [Ethernet IZIJLH,-"C_FD{L.
EOLM : --- Ethernst OAM/CFM Comboh” Hedfdy -zaasssseses®
EDAM : Lewel/Version = 00 Decoded LBR LMM’ LMR’ 1DM’
EQAM : ... MEG Lewel/MD Lewel = (0]
EOAM :  ...X00X Version e «m-----..,‘/ (OpCode : 0x02) DMM, DMR, EXM,
EQAM : OpCode ‘.= 0z [2: LBRl
EOAM : Flags L et EXR, VSM, VSR
EQaM : TLV QOffset = 04 (4 octets)
EOAM : --- LER fields --- —
EOAM : Transaction ID/%edquence Nuwmber = 00 00 00 00 [0)
EO&AM : --- End TLV ---
EOAM : Type = 00 (0: End TLV)
T.Tnknu:umn : ——- Tmknowm --—- ~
1| | y

Capture/Decode screen

Slide 24
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Filter and Trigger (Capture Setting)

—Pattern 1 .
Biase Position: [ Top of Ethemg Automatically set ]
Pattern: .0 0200 0000 0 OpCode - 0x02 (LBR) Select ‘Any

’ i
Mask:  ®
as .II.JEI.FE FFFFFF FFFF FFFF FFFF FRFF iF‘FE I /. Ethernet
I™ BitMask  Fomat: @ Hex  IPwd |PVE“Q. Preset Pattern vl :v OAM LBR
A EER

—Pattern 2 .
Bagze Pogition: T-DE of Ethern AUtomatlca”y set H
Pattern +Thao o = OpCode : 0x04 (LTR) Select ‘Any

Mask: ’.lgEI.FE EF‘FEfFFF FRFF FFFF FFFFFFFFFFFF e iwwnas Ethernet
Preset Pattern [~ Bitkask Fomat: & Hew  IPwd IPVB‘: P[eg.et-F:aite-”l v .‘ OAM LTR
—Pattern 3
Any Ethernet OAM PDU Baze Poszition: |T|:||:| of Ethemnet DAk PDU j Offzet: m
Any Ethernet OAM CCM Fatterm: 0000 0000 0000 0000
Any Ethernet OAM LBM sk {0001 11111117 7117
Any Ethernet OAM LBR [+ BitMazk Fommat % Bin
Any Ethernet OAM LTM =—
Any Ethernet OAM LTR Base Pasition: | Top of Ethemet DA POU x| Difset Iﬂ
Any Ethernet OAM AIS Patterr: foooo 0000 0000 0000
Ethernet OAM MEG Level Mask: 111710001111 1111
Ethernet OAM MD Level e Preset Pattern_~|
Ethernet OAM OpCode [ o = anamh
Ethernet OAM Period seeTEne ot

Discover What's Possible™ Slide 25 /I n ri tsu
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Ethernet OAM - Monitoring

lllllllllllllllllllllllllllllll

CC (Continuity Check)

v

--------------------------------

‘\/Reply to LB

Support both standard of ITU-T Y Reply to LT

Y.1731 and IEEE 802.1ag.

MD1230B

- I o

c

c

v'LB Generation
= | >

\ Switches supporting Ethernet OAM function

v'CC Generati‘on

L

Discover What's Possible™ Slide 26
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Multi Flow Counter

. v Count various

:I F T | Other |
x| -
Tx/Rx: & Tx C Rx Modezm R PDUS USIng FIOW
—Field Flow 1D to Monitor .
— e 3| e | counter function
] sk o with preset CSV
Add.. Delete ||| [4_] 8302 4 LLTT;
5 5 1 .
‘ Remains of Field Length: 32bit 6| z: gi 33 A fl I e .
7 8902 35 LCK
Base Position: Top of Frame :: :: gi 3; TAEF'; CC M , L B M , L B R , LTM ,
Offset; 96bit 1=
o I LTR, AIS, LCK, TST,
Format: Hexadecimal Lht
B8 mo| e om APS, MCC, LMM, LMR,
DMR
B mo| o oW 1DM, DMM, DMR, EXM,
EXR
T e s oo EXR, VSM, VSR, LOC*
== | *LOC is in counter screen.
Number of Flow 1D it = - .
e S Supplied preset CSV file
supports Ethernet OAM PDUs

(Ethernet Type: 0x8902).

Only MU120131A/32A

Discover What's Possible™ Slide 27 /I n ri tsu
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Delay Variation

CC (Continuity Check)

BIERBOESDEEEAN SLRTR
— CCORWLEEMESR
— T4 EHEETEREMEDFlowE
HHL TR LEFERERTHRE

D_
0 20 40 &0 80 100 120 140 160 120 200 220 240 260 280 300
Time Interval [ms]

BRES A E B E
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Traffic Impairment Emulator & Ethernet OAM

Traffic Impairment Emulator

————————— ~

-~
7 v'Frame Loss °

ceMm E Dil_scard CCM fr.le : dei_ecc):ﬁon
|
I N i : .
——— < : |- - -I ! s
| !
User frame ' I LMM =
rame Loss
3, vFrameloss 'L IO oo cment
I Discard User frame i
DMM/DMR | | Two-way
I O R v'Delay : Delay
. Delay DMM PDU , measurement
\ /
N o e e e e e e e -

Traffic Impairment Emulator is applicable to evaluate Ethernet OAM
function such as delay measurement.

Discover What's Possible™ Slide 29 /l n ri tsu
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Specifications (1/2)

MD1230B-17 Traffic Impairment Emulator

Items Specifications
Port Port 1 and Port 2
Filter Pattern match at any specified field.

Folowing effects are possible to passed frame with filter.
- Frame loss (Discard frames with specified rate)
- Overwrite/Error (Replace pattern and Insert errors)

Error and Del g i ' ifi
or and Delay - Delay variation (Delay and Jitter with specified

distribution)

-Line error (For all frames)
Background A behavior of unmatched frames is "mix" or "discard"
Module MU120121A/22A*

* MU120121AB KFUMUL20122AE =54 E R T,

Discover What's Possible™ Slide 30 /I n ri tsu
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Specifications (2/2)

MD1230B-28 Ethernet OAM

ltems Specification
Stream CCM, LBM, LBR, LTM, LTR, AIS, LCK, TST, APS, MCC,
LMM, LMR, 1DM, DMM, DMR, EXM, EXR, VSM, VSR
Capture Decode (IEEE802.1ag, ITU-T Y.1731)
Counter LOC (msec)
Multi Flow Counter Possible to count each Ethernet OAM PDU
Emulation LB/LT Reply (LBR/LTR) to LBM/LTM (Request)
Module MU120131A/132A*
*Stream and Capture are supported as MU120121A/122A
Discover What's Possible™ Slide 31 /Inritsu
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BEED. T AERFLIF TEF CHBVEDELEE, SEERG. BTEDDIEUICEEITDIENGDHT,
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