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Z4 MU120103A
mhdh 2.5G (1.31) EVa—/
HERL TYa—/L X1
Interface

Corresponding Specification
Connector

Number of Ports

Bit Rate

Clock

Wavelength

Output Level
(PRBS23 “J-#4)/ U —)

Extinction Ratio
SMSR

Spectral Width
Pulse Mask

Input Sensitivity

Loss Detection

Return Loss

Maximum Rating Absolutely
Laser Safety

LED

0C-48/STM-16

SC

1

2488.320 M bit/s =50 ppm (NRZ)

Internal (50 ppm Variable), Receive, Lock (64 kHz
+8 kHz, 1.5 MHz, 2 MHz, 1.5 Mbit/s, 2 Mbit/s)

1260~1360 nm
—5~0 dBm

8.2dB UL E
30dB L E
1nm LT

o w

o
o

o
o

o
)

ORMALIZED AMPLITUDE

N
| =
S o
N

0.0 0220375 05 0.6250.78 1.0

NORMALIZED TIME (Unit Interval)

—18~0 dBm

Input: —30~—25 dBm
27 dB

+2 dBm

21 CFR 1040.10:1995 CLASS 1
TIEC 60825-1:2001 CLASS 1

Link, Tx, Rx, Error, Optical Send

A-1




114RA  H#

MU120103A (=)
IHH A
SONET/SDH Setting

Frame SONET/SDH

Mapping 0C-48c/STM-16¢ - VC4*16¢c - PPP
0C-48¢/STM-16¢ - VC4*16¢ - CiscoHDLC
0C-48¢/STM-16¢ - VC4*16¢ - MAPOS Versionl
0C-48¢/STM-16¢ - VC4*16¢c - MAPOS 16
0C-48¢/STM-16¢ - VC4*16¢ - Bulk
Unframed

OH Preset SOH: &34k (B1, B2, H1, H2, H3, K1, K2 #k&<)
POH: &/31F (B3 Zkr<)
Path trace: JO, J1 (CRC7, Trace on)

Alarm Addition LOS , LOF , AIS-L/MS-AIS , RDI-L/MS-RDI ,
TIM-L/MS-TIM , AIS-P/AU-AIS , LOP-P/AU-LOP ,
RDI-P/HPRDI , PLM-P/HP-SLM , TIM-P/HP-TIM |,
UNEQ-P/HP-UNEQ

Alarm Addition Timing Single, Single Burst Frame (Burst Size: 1~64, 000),

Error Insertion

Error Insertion Timing

K1, K2

Pointer

APS Sequence Generation

Alternative (Alarm Frame: 0~8, 000, Normal Frame: 1
~8, 000), All

FAS, B1, B2, B3, REI-P/MS-REI, REI-P/HP-REI,
HP-IEC, Bit All, Bit Info.

Single, Single Burst Bit (Burst Size: 1~64, 000), Rate
(1.0E-9, 1.0E-8, 1.0E-7, 1.0E-6, 1.0E-5, 1.0E-4, 1.0E-3),
Programmed Rate (A*E-B | A:1.0~9.9, B: 3~10), All

G.783 F7-1% G.841 ITHEHL

AU pointer

NDF: 0000~1111

SS:00~11

Pointer: 0~1023
+dJustification, —dJustification

K1/K2: 2~64 Words, Repeat 1~8000 Frame/Word, Single
F721% Repeat generation.

Port setting
IPv4
This port
ICMP Echo (PING) Reply
PPP

Mode

IPv4 Address, Netmask, Gateway
Not send, Reply to this port ping request

Scramble: On/Off

Descramble: On/Off

Minimum Flag Length: 1 byte/2 byte

FCS: 32 bit

Negotiation: On/Off, Restart, Retry, Abort, Max-Receive-
Unit (default:1500), Magic-number
(random),
IPCP (Send this port IP address),
Default, Time out

Normal, Monitor, Through (OH Overwrite %Y, 72L)

A-2



MU120103A (fz =)

IHHE

gt

Stream

Number of Streams

256 Streams/Port

Stream Setting

Distribution

Frame per Burst
Burst per Stream

Frame view

Stream Transport Mode: Continuous, Continuous Burst,
Stop after this Stream, Next Stream, Jump to Stream,
Jump to Stream for Count (Loop Count: 1~16, 000, 000)

1~1, 099, 511, 627, 775
1~1, 099, 511, 627, 775

Raw frame, Decoded

Gap Setting

Inter Frame Gap

Inter Burst Gap
Inter Stream Gap

fiZHE 3.3 ns, 3.3 ns~120 s THEEMEE/~IZ Random & E
HE

3.3 ns, 3.3 ns~120 s CEEEZE "JHE
3.3 ns, 427.4 ns~120 s THEEMERE P HE

Frame Setting

Frame Size

FCS: CRC32
MPLS label: MPLS label ([E E 1 E) 2 10 {#E TN AHE

Protocol Editing: None, IPv4, TCP/IPv4, UDP/IPv4,
IGMP/IPv4, ICMP/IPv4,
RIP/UDP/1Pv4, DHCP/UDP/1Pv4,
IPv6, IS-IS

IPv4/IPv6: IP Destination/Source Address % [E i€ fE
Increment, Decrement, ¥721% Random (2%l
ZIVRR E A REX2

TCP/UDP: Destination Port Number F7-!% Source Port
Number % Increment F7-1% Random (Z5% & 7]
He

Data Field: 2@ data field % All 0, All 1, Alternatel/0
(Each bit, Each 2 bits, Each 4 bits, Each 1

byte, Each 2 bytes), Increment, Decrement,
Random, Single PRBS9 |Z7% & A GE

Data Field 1 D7 Programmable, Time Stamp™3, Sequence
Number*3, Test Frame |Z5% & 7 GE

Programmable Header Pattern: 1 -2® User defined
pattern Z &% i€ A AE

8~65, 535 byte
Auto, Fixed, Increment™4, Random™4 g% & Al fiE

*1:
9!

23

4t

Random 23X ET 572812 frame length |% 64 bytes LA EIZEEEDZE
IPv6 TiZ, Increment, Decrement, Random OF%EIFE Y ME 1~32 T
FREAIHE, 7= Destination £721% Source Address DV T 117 % 84 A HE
Sequence Number F721% Time Stamp = HL7-L%, TCP/UDP /~7
;@ Checksum field 1Z=7 — DERFHEAZIND

Frame size @ Increment & Random % EiZ Protocol 2% None D&ED
%L?!Elﬁﬁiﬂ ﬂ He
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PPP/Cisco HDLC Address: FFh (User defined) Cisco HDLC: 0Fh MAPOS
/MAPOS Version 1 Version 1: 03h
/MAPOS 16 Control: 03h (User defined) Cisco HDLC: 00h MAPOS

Version 1: 03h
Address MAPOS16: 00003h
MAPOS16 ®Lx Address field I 16 bit, Control field I

0 bit
Protocol: 16 bit User defined (default 0021)
FCS: Auto
Protocol Setting
IPv4 (RFC0791) Version: 4 (DEC)
THL: Auto

Type of service: User defined (initial 00 (hex))
Bit0~2 (Precedence): 111-Network control
110-Internetwork control
101-CRITIC/ECP
100-Flash override
011-Flash
010-Immediate
001-Priority
000-Routine
Bit3: 0 = Normal delay, 1 = Low delay
Bit4: 0 = Normal throughput, 1 = High throughput
Bit5: 0 = Normal Reliability, 1= High Reliability
Bit6~7: 2 bit user defined
Total Length: Auto
Identification: User defined (4 byte)
Flag: User defined (initial 010 (b))
Bit0: User defined
Bitl: (DF) 0= May Fragment, 1= Don’t Fragment
Bit2: (MF) 0= Last Fragment, 1= More Fragment

Fragment offset: 0~8191(DEC) user defined (initial 0)
Time to Live: 0~255 (DEC) user defined (initial 64)
Protocol: 0~255 (DEC) user defined (initial 0)
TCP %7213 UDP Z#=IRL7=551T B B E
Header Checksum: Auto
Source Address:Static, Increment, Decrement, Random
Class & Mask % & nl6E
Destination Address: Static, Increment, Decrement,
Random
Class & Mask 7% & Rl 6E

Option: 0~40 byte
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IPv6 (RFC2460) Version (4 bit): 6
Traffic class (8 bit): 0-uncharacterized traffic
1-“filler” traffic
2-unattended data transfer
3-reserved
4-attended bulk transfer
5-reserved
6-interactive traffic
7T-internet control traffic
Flow Label (20 bit): 20 bit user defined (initial all 0)
Payload length (16 bit): Auto
Next header (8 bit): 0~255 (DEC) user defined (initial

59)
Hop Limit (8 bit): 0~255 user defined (initial 0)
Source Address (128 bit): Static , Increment ,

Decrement, Random
Class & Mask #iEF[HE (byte
mask)
Destination Address (128 bit): Static, Increment,
Decrement, Random
Class & Mask 7% € Rl 6E
(byte mask)

TCP (RFC0793) Source Port (16 bit): User defined, 0~65535
Destination Port (16 bit): User defined, 0~65535
Sequence Number (32 bit): User defined
Acknowledgement Number (32 bit): User defined,
0000~FFFF

Data offset (4 bit): X EfE 5

Reserved (6 bit): User defined, 0~63

Control bit (6 bit): User Defined, bit Ti% &
Window (16 bit): User defined, 0~65535
Checksum (16 bit): Auto

Urgent pointer (16 bit): User defined, 0~65535
Option: 0~40 byte

Padding: all 0

UDP (RFC0768) Source Port (16 bit): User defined, 0~65535
Destination Port (16 bit): User defined, 0~65535
Length (16 bit): Auto

Checksum (16 bit): Auto

IGMP (RFC2236) Type (4 bit): 11- Membership query
12- Versionl Membership report
16- Version2 Membership report
17- Leave group

Max response time (8 bit): User defined, 0~255

Checksum (16 bit): H#EFHH

Group address (32 bit): User defined

U

Version: #%EfE 2
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ICMP
(RFC792, 950, 1256)

RIP (RFC2453)

Type (8 bit): 0 = Reply

3 = Destination Unreachable

4 = Source Quench

5 = Redirect

8 = Echo

9 = Router Advertisement

10 = Router Selection

11 = Time Exceeded

12 = Parameter Program

13 = Time Stamp

14 = Time Stamp Reply

15 = Information Request

16 = Information Reply

17 = Address Mask Request

18 = Address Mask Reply
Code (8bit): User defined 0~255
Checksum (16 bit): H#EhFHH (Soft)
Data: For Echo Request/Response
Identifier (16 bit): User defined
Sequence Number (16 bit): User defined

Command (8 bit): 1 = Request
2 = Response
Version (8 bit): 1 = RIP versionl
2 = RIP version2
Address Family Identifier (16 bit):
0000
0002 = IP protocol
FFFF = Authentication entry UL F &
Route tag: User defined
IP Address: User defined
Subnet Mask: User defined for Version2
Next hop: User defined for Version2
Metric: 0~4294967295 (DEC)
Authentication type (16 bit): 1-IP Route
2-Password
3-Keyed Message Digest
Algorithm
Authentication Data: ASCII 16 byte entry

A-6
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DHCP (RFC2131) Op Code (8 bit): User defined

1 = Boot request
2 = Boot reply
Hardware type (8 bit): User defined
1 =10 MB Ethernet
Hardware address length (8 bit): User defined
6 = for MAC address
Hops (8 bit): User defined (0~255)
Transaction ID (32 bit): User defined
(0~4294967295 (DEC) )
Seconds (16 bit): User defined (0~65535(DEC))
Flag (16 bit) : User defined
0000 = Nobroadcast
8000 = Broadcast
Client IP address (32 bit): User defined
Your IP address (32 bit): User defined

Server IP address (32 bit): User defined

Relay Agent IP address (32 bit): User defined
Client Hardware address (16 byte): User defined
Server Host Name (64 byte): User defined

Boot File Name (128 byte): User defined

Option (0~64 byte): User defined

MPLS (RFC3031, 3032) Label (20 bit): User defined
0 = IPv4 explicit null label
1 = Router alert label
2 = IPv6 explicit null label
3 = Implicit null label
4~15 = Reserved

EXP (3 bit): User defined

S (1 bit): Bottom of stack

TTL (8 bit): User defined

10 & MPLS 235% & nlHe

Error Insertion

PPP FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error, Aborted Frame
1P IPv4 Header Checksum Error
TCP/UDP TCP/UDP Checksum Error
Data 4723 11 Packet BER Test (2 Txfi: PRBS Error
Unframed BER Setting Test Pattern: PRBS23, PRBS31

Error Insertion: Bit All

Insertion Timing: Single, Rate (1.0E-9, 1.0E-8, 1.0E-7,
1.0E-6, 1.0E-5, 1.0E-4, 1.0E-3),
Programmable Rate (1.0E-10~9.9E-3)
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Measurement Function
SONET/SDH Test
Performance
K1, K2 Monitor

Pointer Monitor

OH Monitor

APS Switch Time

APS Sequence Capture

G. 826
G.783 F7zi% G.841 I[ZHEHL

AU Pointer
Graph: Pointer value, Pointer Inc/Dec
Resolution: 1 s, 1 min, 15 min, 60 min

SOH, POH, Jo, J1
Display: CRC, TIM
S1, C2: Z1ZL7= Octet &7 a2 —RFR

Trigger: Error, Alarm, External trigger
Resolution: 125 us
Threshold: 1 ms, 10 ms, 100 ms
Start — Waiting trigger — Trigger detect — Stop

Trigger: Error, Alarm, External trigger
Trigger Position: 1~64
64 word (1 word: 1~8000 frame)

Counter
Mode
SONET/SDH

PPP

IPv4

Accumulated, 1 s current

NDF Count/Rate, +PJC Count/Rate, —PJC Count/Rate,
Consecutive Count/Rate, PPM , HP-IEC Count/Rate,
REI-P/HP-REI Count/Rate, B3 Count/Rate, UNEQ-P/HP-
UNEQ Count/Second, PLM-P/HP-SLM Count/Second,
RDI-P/HP-RDI Count/Second, LOP-P/AU-LOP
Count/Second , AIS-P/AU-AIS Count/Second ,
REI-L/MS-REI Count/Second , B2 Count/Rate , Bl
Count/Rate, RDI-L/MS-RDI Count/Second, AIS-L/MS-AIS
Count/Second,

OOF Count/Second, LOF Count/Second, Bit Info.
Count/Rate™5, Pattern Sync. Loss Count/Second™5

Transmitted/Received Frame Count,
Transmitted/Received Frame Rate, Transmitted/Received
Bit Count, Transmitted/Received Bit Rate,
Transmitted/Received byte Count, Transmitted/Received
Rate, FCS Error, Undersize, Fragment, Oversize,
Oversize & FCS Error, Transmitted bytes After Stuffing,
Received bytes Before Destuffing, Aborted Frame

Transmitted/Received IPv4 Packet Count,
Transmitted/Received IPv4 Packet Rate,
Transmitted/Received Ping Request,
Transmitted/Received Ping Reply,

IP Header Checksum Error

%5 w7 Bulk (SRR ESILCWBEED HMIE AT HE
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TCP/UDP Received TCP Packet Count, Received TCP Packet Rate,
Received UDP Packet Count, Received UDP Packet Rate,

TCP Checksum Error™é, UDP Checksum Error™é

Data Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate

User Defined counter conditions;

Destination IP Address: don't care, Match, Not match
Source IP Address: don't care, Match, Not match
Patternl: don't care, Match, Not match

Pattern2: don't care, Match, Not match

Error: don't care, Match, Not match

Pattern & Error @25 42 a3 iz >W\WTiL, Capture®
Pattern and Error conditions /i

Packet BER Test Transmitted/Received Test Frame Count , Sequence
(Opt11) Error, Received PRBS Frame Error Count/Rate, Received
PRBS Bit Error Count/Rate

Unframed BER Test Bit Error Count/Rate, Pattern Sync. Loss Count/Second
Graph 8FED T T 7 %[RRI, 43fi#HE 1's, 1 min, 15 min, 60 min
%6: IP layer C7 77 A MESIo Ny NI=T — LTV Raivd

-t
=
A




114RA  H#

MU120103A (&)

15H

Py

Capture
Capture Buffer
Capture Filter/Trigger

256 Mbyte/Port

Filter condition settings;

Destination IP Address: don't care, Match, Not match
Source IP Address: don't care, Match, Not match
Patternl: don't care, Match, Not match

Pattern2: don't care, Match, Not match

Error: don't care, Match, Not match

Trigger condition settings;

Destination IP Address: don't care, Match, Not match
Source IP Address: don't care, Match, Not match
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Error: don't care, Match, Not match
External Trigger:
Traffic is out of range:0~100%
Latency is out of range:1 ns~59 s
Manual Trigger:
Trigger Position Settings; Top, Middle, Bottom

A-10
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Pattern and Error Destination IP Address:32 bit Mask:bit mask
Conditions Source IP Address:32 bit Mask:bit mask
Patternl, 2;
Pattern:32 bit Mask:byte mask
Field:Source IP , Destination IP , TCP , UDP ,
Custom (Offset:0~65535)
Error;
Error type: Good Frame, FCS Error, Undersize,
Fragments, Oversize, Oversize&FCS Error,
IP Header checksum Error, TCP checksum
Error_, UDP checksum Eyror , Sequence
Error™7, PRBS Frame Error™7
Combination;
And, Or
Decode Protocol Ethernet (Type II, IEEE802.3, Mac Control), VLAN,

MPLS, LLC, LACP, BPDU (STP, RST, MST), ARP,
Ethernet OAM, IP, IPv6 (Extended, Header % & 1¢),
IPX, OSINL, IS —1IS, IGMP (IGAP % & %), ICMP,
ICMPv6 (NDP, MLD, MLDA #&7#¢), TCP, UDP, OSPF,
OSPFv3, DVMRP, LDP (CR — LDP), BGP4, RIP,
DHCP, RSVP (RSVP—TE), BGP4-+, PIM —SMv2, PPP
(LCP, IPCP, IPv6CP, OSINLCP, MPLSCP % & t¢),
CiscoHDLC, MAPOS, NSP, SSP, Test Frame

Extended Decode Protocol | Sniffer® Technologies (Opt04) F72i% MX123002A =% A
N—=MENTEY 22— /W&, 400 FETT rha/L 73— Radn

-t
=
A

=
MD1230 773Vi% Ethereal® Convert #&GE%4 510
Replay Xr I F XTI — LEEFAN — LA

Latency Test Frame #%{5 3 5ZLI12LY 1 ¥ 7V 71H, Max,
Min, Avg. L% 7 V2T Latency 3R~

Protocol Emulation PPP (LCP, IPCP), ICMP, BGP—4, IGMP

Ping Destination: User defined
Send: 4 [F]

Result: Reply, bytes, time, TTL
X7 MD1230B-11 2342

A-11
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Frame Arrival Time
Variation (Packet Jitter)

Resolution 32 I A RE R
e 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1 s.
Offset RBEICE D, Max. 3 min.
Graph Frame Count vs. Time Interval
Auto scale: On/Off
Traffic Monitor 64 AR — LFETUT IVH A LZHIE 7T HE
Target: IPv4 Address, Protocol Number (IP Protocol)
Traffic Map 64 AN — AETIT LA LZHE ATHE

Target: IPv4 Address

Service Disruption Time

Frame disruption A

Power Meter

HE#F: —25~+1dBm
HIEMERE: +/—2dB

Automatic Test
RFC2544 Automatic Test

Port Pairs

Test Setting

Throughput

LLF o 6 FEEOT AN i (MD1230 7 73Uk [1]~ 512 %L
THRERATEE)

[1] Throughput

[2] Latency

[3] Frame Loss Rate

[4] Back-to-back frames

[5] System recovery

[6] Reset

Traffic Distribution: One to one, Partially meshed,
Fully meshed

Traffic Orientation: Unidirectional, Bidirectional

Mesh Type: Round Robin, Peak Loading

VLAN Tag: On/Off
VLAN ID: 1~4095

Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: Start form 64~65535
Step Size 1~65471
Count 1~25
Test Frame Protocol: MAC, IP
Device Type: Store and forward, Bit forward
Leaning Frame:
Leaning Mode: Never, Once, Every Trial
Retries: 1~999

Duration: 2~999 s

Number of Trials: 1~50

Burst Size: 1~1000

Rate (%): Initial rate, minimum rate, maximum rate,

resolution, 0.01 % step

Loss Tolerance: 0~100 %, 0.0001 % step

Result: Frame Rate (%), Frame/s, Bit/s, byte/s

Graph: Frame Rate (%), or Frame/s or Bit/s or byte/s vs.
frame size, Theoretical value

A-12
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Latency Duration: 2~999 s
Number of Trials: 1~50
Rate (%): Initial rate, step rate, step count, 0.01% step,

Result of Throughput Rate

Burst Size: 1~1000
Result: Latency (Zf#ig 0.01 us)
Graph: Latency vs. Frame size

Frame Loss Rate Duration: 2~999 s

Number of Trials: 1~50

Rate (%): Initial rate, step rate, step count, 0.01 % step
Burst Size: 1~1000

Result: Frame Loss Rate (%)

Graph: Frame Rate vs. Frame Loss Rate

Back-to-Back Frames Duration: 2~999 s

Number of Trials: 1~50

Rate (%): Initial rate, step rate, step count, 0.01 % step
Burst Size: 1~1000

Loss Tolerance: 0~100 %, 0.0001 % step

Result: 7L —24%%

Graph: 7L —2%% vs. Frame size

-t
=
A

System Recovery Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

Rate (%): Overload Rate (110 % of the Throughput Rate
user defined), Moderate Rate

Burst Size: 1~1000

Result: Recovery time (77fi#HE 1 us, i 1 us)

Graph: Recovery time vs. Frame size

Reset Rate (%): User defined

Burst Size: 1~1000

Sequence: Start — Waiting trigger — Triggered — Stop
Graph: Reset time (% f#RE 1 us, #EE 1 us)

BREEMERE
T 3 P FEEE: 0~+40C

RAER: —20~4+60C

HEE 25 WL

P AR PICMG2.0 R2.1 (Z #EHL
262.0 (W) x20.0 (H) X174.5 (D) mm
REEEEd

B & 1.5kg LT
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wnd 2.5G (1.55) EVa—/v
Y ETYa—/L X1
Interface

Corresponding Specification
Connector

Number of Ports

Bit Rate

Clock

Wavelength

Output Level
(PRBS23 “J-#5/3U —)

Extinction Ratio
SMSR

Spectral Width
Pulse Mask

Input Sensitivity
Loss Detection
Return Loss

Maximum Rating
Absolutely

Laser Safety

LED

0C-48/STM-16

SC

1

2488.320 M bit/s =50 ppm (NRZ)

Internal (%50 ppm Variable), Receive, Lock (64 kHz
+8 kHz, 1.5 MHz, 2 MHz, 1.5 Mbit/s, 2 Mbit/s)

1500~1580 nm
—2~+3dBm

8.2dB Ll Lk
30dB L E
1nm AT

o w

o
o

o
Iy

ORMALIZED AMPLITUDE
o
2]

N
| =
S o
Y

00 0220375 05 06250.78 1.0

NORMALIZED TIME (Unit Interval)

—28~—9 dBm

Input: —40~—35 dBm
27 dB

—6 dBm

21 CFR 1040.10:1995 CLASS I
IEC 60825-1:2001 CLASS 1

Link, Tx, Rx, Error, Optical Send
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SONET/SDH Setting

Frame SONET/SDH

Mapping 0C-48c¢/STM-16¢ - VC4*16¢ - PPP
0C-48¢/STM-16¢ - VC4*16¢ - CiscoHDLC
0OC-48¢/STM-16¢ - VC4*16¢ - MAPOS Versionl
0C-48¢/STM-16¢ - VC4*16¢c - MAPOS 16
0C-48¢/STM-16¢ - VC4*16¢ - Bulk
Unframed

OH Preset SOH: 431k (B1, B2, H1, H2, H3, K1, K2 #[&<)

POH: &1k (B3 %)
Path trace: JO, J1 (CRC7, Trace on)

Alarm Addition LOS, LOF, AIS-L/MS-AIS, RDI-L/MS-RDI,
TIM-L/MS-TIM, AIS-P/AU-AIS, LOP-P/AU-LOP,
RDI-P/HP-RDI, PLM-P/HP-SLM, TIM-P/HP-TIM,
UNEQ-P/HP-UNEQ

i
Alarm Addition Timing Single, Single Burst Frame (Burst Size: 1~64, 000), &%
Alternative (Alarm Frame: 0~8, 000, Normal Frame: 1 A
~8, 000), All
Error Insertion FAS, B1, B2, B3, REI-P/MS-REI, REI-P/HP-REI,
HP-IEC, Bit All, Bit Info.
Error Insertion Timing Single, Single Burst Bit (Burst Size: 1~64, 000), Rate

(1.0E-9, 1.0E-8, 1.0E-7, 1.0E-6, 1.0E-5, 1.0E-4, 1.0E-3),
Programmed Rate (A*E-B | A: 1.0~9.9, B: 3~10), All

K1, K2 G.783 F7=i G.841 (T HEHL
Pointer AU pointer
NDF: 0000~1111
SS:00~11

Pointer: 0~1023
+dJustification, —dJustification

APS Sequence Generation K1/K2: 2~64 Words, Repeat 1~8000 Frame/Word,
Single F72i% Repeat generation.

Port setting

IPv4
This port IPv4 Address, Netmask, Gateway
ICMP Echo (PING) Reply| Not send, Reply to this port ping request
PPP Scramble: On/Off
Descramble: On/Off
Minimum Flag Length: 1 byte/2 byte
FCS: 32 bit
Negotiation: On/Off, Restart, Retry, Abort,
Max-Receive-Unit (default: 1500), Magic-
number (random), IPCP (Send this port IP
address), Default, Time out
Mode Normal, Monitor, Through (OH Overwrite Y, 72L)

A-15
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Stream

Number of Streams

256 Streams/Port

Stream Setting

Distribution

Frame per Burst
Burst per Stream

Frame view

Stream Transport Mode: Continuous, Continuous Burst,
Stop after this Stream, Next Stream, Jump to Stream,
Jump to Stream for Count (Loop Count: 1~16, 000, 000)

1~1, 099, 511, 627, 775
1~1, 099, 511, 627, 775

Raw frame, Decoded

Gap Setting

Inter Frame Gap

Inter Burst Gap
Inter Stream Gap

S fiREE 3.3 ns, 3.3 ns~120 s CHEEMFE~IL Random & E
Al HEFL

SyHEHE 3.3 ns, 3.3 ns~120 s THETEHR T 7 HE

YEAE 3.3 ns, 427.4 ns~120 s CEEERR E Al ARE

Frame Setting

Frame Size

FCS: CRC32
MPLS label: MPLS label ([& EE#E) 2 10 {# E TN A HE

Protocol Editing: None, IPv4, TCP/IPv4, UDP/IPv4,
IGMP/TPv4, ICMP/1Pv4,
RIP/UDP/TPv4, DHCP/UDP/1Pv4,
IPv6, IS-IS

IPv4/IPv6: IP Destination/Source Address (% [ & fH ,
Increment, Decrement, 7213 Random (ZZFZ
VA% TE T RE2

TCP/UDP: Destination Port Number F7-/% Source Port
Number % Increment F7-i% Random |Z5% & 7] HE

Data Field: L& ® data field % All 0, All 1, Alternatel/0
(Each bit, Each 2 bits, Each 4 bits, Each 1
byte, Each 2 bytes), Increment, Decrement,
Random, Single PRBS9 (Z5%E I HE

Data Field 1 @ 7 Programmable, Time Stamp *3
Sequence Number™3, Test Frame (2% i€ Al HE

Programmable Header Pattern: 1 -2 User defined
pattern &% & FIHE

8~65, 535 byte |
Auto, Fixed, Incrementm, Random™4 3% & A HE

X1:
*2!

%3

4t

Random ZEXE T 57-8IZ frame length |% 64 bytes UL EICEXEDZE
IPv6 TlZ, Increment, Decrement, Random DX EIFE Y ME 1~32 T
FEE 7 HE, 7= Destination F7213% Source Address DV F FUh ZE AT
1=

Sequence Number F721% Time Stamp = HL7-L%, TCP/UDP / 7~
;@ Checksum field 1Z=7 — DERFHEAZIND

Frame size @ Increment & Random % E/Z Protocol 2% None D&ED
%‘?‘Eﬁﬁiﬂﬂ He
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PPP/Cisco HDLC Address: FFh (User defined) Cisco HDLC: 0OFh MAPOS
/MAPOS Version 1 Version 1: 03h
/MAPOS 16 Control: 03h (User defined) Cisco HDLC: 00h MAPOS

Version 1: 03h
Address MAPOS16: 00003h
MAPOS16 L= Address field IZ 16 bit, Control field I3

0 bit
Protocol: 16 bit User defined (default 0021)
FCS: Auto
Protocol Setting
IPv4 (RFC0791) Version: 4 (DEC)
THL: Auto

Type of service: User defined (initial 00 (hex))

Bit0~2 (Precedence):111-Network control
110-Internetwork control
101-CRITIC/ECP
100-Flash override
011-Flash
010-Immediate
001-Priority
000-Routine

Bit3: 0 = Normal delay, 1 = Low delay

Bit4: 0 = Normal throughput, 1 = High throughput

Bit5: 0 = Normal Reliability, 1= High Reliability

Bit6~7: 2 bit user defined

Total Length: Auto
Identification: User defined (4 byte)
Flag: User defined (initial 010 (b))

Bit0: User defined

Bitl: (DF) 0= May Fragment, 1= Don’t Fragment

Bit2: (MF) 0= Last Fragment, 1= More Fragment

Fragment offset: 0~8191(DEC) user defined (initial 0)
Time to Live: 0~255 (DEC) user defined (initial
64)
Protocol: 0~255 (DEC) user defined (initial 0)
TCP %7213 UDP # &R U755 1L B EERE
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
Class & Mask 7% Rl 6E
Destination Address:Static, Increment, Decrement,
Random

Class & Mask #% & Rl RE

-t
=
A

Option: 0~40 byte
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IPv6 (RFC2460) Version (4 bit): 6
Traffic class (8 bit): O-uncharacterized traffic
1-“filler” traffic
2-unattended data transfer
3-reserved
4-attended bulk transfer
5-reserved
6-interactive traffic
7T-internet control traffic
Flow Label (20 bit): 20 bit user defined (initial all 0)
Payload length (16 bit): Auto
Next header (8bit):0 ~ 255 ( DEC ) wuser defined
(initial 59)
Hop Limit (8 bit): 0~255 user defined (initial 0)
Source Address (128 bit): Static Increment
Decrement, Random
Class & Mask & Al6E (byte
mask)
Destination Address (128 bit): Static, Increment,
Decrement, Random
Class & Mask % & nl6E
(byte mask)

TCP (RFC0793) Source Port (16 bit): User defined, 0~65535
Destination Port (16 bit): User defined, 0~65535
Sequence Number (32 bit): User defined
Acknowledgement Number (32 bit) : User defined,
0000~ FFFF

Data offset (4 bit): X EME 5

Reserved (6 bit): User defined, 0~63

Control bit (6 bit): User Defined, bit Ti% &
Window (16 bit): User defined, 0~65535
Checksum (16 bit): Auto

Urgent pointer (16 bit): User defined, 0~65535
Option: 0~40 byte

Padding: all 0

UDP (RFC0768) Source Port (16 bit): User defined, 0~65535
Destination Port (16 bit): User defined, 0~65535
Length (16 bit): Auto

Checksum (16 bit): Auto

IGMP (RFC2236) Type (4 bit): 11-Membership query
12-Versionl Membership report
16-Version2 Membership report
17-Leave group

Max response time (8 bit): User defined, 0~255

Checksum (16 bit): HEFHHE

Group address (32 bit): User defined

Version: #%EfE 2
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ICMP (RFC792, 950, 1256) | Type (8bit): 0= Reply

3 = Destination Unreachable

4 = Source Quench

5 = Redirect

8 = Echo

9 = Router Advertisement

10 = Router Selection

11 = Time Exceeded

12 = Parameter Program

13 = Time Stamp

14 = Time Stamp Reply

15 = Information Request

16 = Information Reply

17 = Address Mask Request

18 = Address Mask Reply
Code (8bit): User defined 0~255
Checksum (16 bit): H#EhFHH (Soft)

Data: For Echo Request/Response
Identifier (16 bit): User defined
Sequence Number (16 bit): User defined

RIP (RFC2453) Command (8 bit): 1 = Request
2 = Response
Version (8 bit): 1 = RIP versionl
2 = RIP version2
Address Family Identifier (16 bit):
0000
0002 = IP protocol
FFFF = Authentication entry L F&
Route tag: User defined
IP Address: User defined
Subnet Mask: User defined for Version2
Next hop: User defined for Version2
Metric: 0~4294967295 (DEC)
Authentication type (16 bit): 1-IP Route
2-Password
3-Keyed Message Digest
Algorithm
Authentication Data: ASCII 16 byte entry
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DHCP (RFC2131) Op Code (8 bit) :User defined

1 = Boot request

2 = Boot reply
Hardware type (8 bit): User defined

1 =10 MB Ethernet
Hardware address length (8 bit): User defined
6 = for MAC address
Hops (8 bit): User defined (0~255)
Transaction ID (32 bit): User defined
(0~4294967295 (DEC) )

Seconds (16 bit): User defined (0~65535(DEC))
Flag (16 bit) : User defined

0000 = Nobroadcast

8000 = Broadcast
Client IP address (32 bit): User defined
Your IP address (32 bit): User defined
Server IP address (32 bit): User defined
Relay Agent IP address (32 bit): User defined
Client Hardware address (16 byte): User defined
Server Host Name (64 byte): User defined
Boot File Name (128 byte): User defined
Option (0~64 byte): User defined

MPLS (RFC3031, 3032) Label (20 bit): User defined
0 = IPv4 explicit null label
1 = Router alert label
2 = IPv6 explicit null label
3 = Implicit null label
4~15 = Reserved

EXP (3 bit): User defined

S (1 bit): Bottom of stack

TTL (8 bit): User defined

10 fE> MPLS 233% 7€ Al 6E

Error Insertion

PPP FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error, Aborted Frame
1P IPv4 Header Checksum Error
TCP/UDP TCP/UDP Checksum Error
Data #7"2ar 11 Packet BER Test (2 Txf)i: PRBS Error
Unframed BER Setting Test Pattern: PRBS23, PRBS31

Error Insertion: Bit All

Insertion Timing: Single, Rate (1.0E-9, 1.0E-8, 1.0E-7,
1.0E-6, 1.0E-5, 1.0E-4, 1.0E-3),
Programmable Rate (1.0E-10~
9.9E-3)
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Measurement Function
SONET/SDH Test
Performance
K1, K2 Monitor

Pointer Monitor

OH Monitor

APS Switch Time

APS Sequence Capture

G. 826
G.783 £72i3 G.841 ITHEAL

AU Pointer
Graph: Pointer value, Pointer Inc/Dec
Resolution: 1 s, 1 min, 15 min, 60 min

SOH, POH, Jo, J1
Display: CRC, TIM
S1, C2: Z1ZL7= Octet &7 a2 —RFoR

Trigger: Error, Alarm, External trigger

Resolution: 125 us

Threshold: 1 ms, 10 ms, 100 ms
Start — Waiting trigger — Trigger detect —
Stop

-t
=
A

Trigger: Error, Alarm, External trigger
Trigger Position: 1~64
64 word (1 word: 1~8000 frame)

Counter

Mode

SONET/SDH

pPPP

IPv4

Accumulated, 1 s current

NDF Count/Rate , + PJC Count/Rate , — PJC
Count/Rate,

Consecutive Count/Rate, PPM, HP-IEC Count/Rate,
REI-P/HP-REI Count/Rate, B3 Count/Rate,
UNEQ-P/HP-UNEQ Count/Second, PLM-P/HP-SLM
Count/Second, RDI-P/HP-RDI Count/Second,
LOP-P/AU-LOP Count/Second, AIS-P/AU-AIS
Count/Second, REI-L/MS-REI Count/Second, B2
Count/Rate, B1 Count/Rate, RDI-L/MS-RDI
Count/Second, AIS-L/MS-AIS Count/Second, OOF
Count/Second, LOF Count/Second, Bit Info.
Count/Rate™5,

Pattern Sync. Loss Count/Second ™5

Transmitted/Received Frame Count,
Transmitted/Received Frame Rate, Transmitted/Received
Bit Count, Transmitted/Received Bit Rate,
Transmitted/Received byte Count, Transmitted/Received
Rate, FCS Error, Undersize, Fragment, Oversize,
Oversize & FCS Error, Transmitted bytes After Stuffing,
Received bytes Before Destuffing, Aborted Frame

Transmitted/Received IPv4 Packet Count,
Transmitted/Received IPv4 Packet Rate,
Transmitted/Received Ping Request,
Transmitted/Received Ping Reply,

IP Header Checksum Error

%5 w7 A Bulk IZERESILTWNDEED L E Rl HE
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TCP/UDP

Data

Packet BER Test
(Opt11)

Unframed BER Test
Graph

Received TCP Packet Count, Received TCP Packet Rate,
Received UDP Packet Count, Received UDP Packet
Rate,

TCP Checksum Error™¢, UDP Checksum Error™é

Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate

User Defined counter conditions;

Destination IP Address: don't care, Match, Not match
Source IP Address: don't care, Match, Not match
Patternl: don't care, Match, Not match

Pattern2: don't care, Match, Not match

Error: don't care, Match, Not match

Pattern & Error O3 7 422l >\ T, Capture D
Pattern and Error Conditions /&

Transmitted/Received Test Frame Count , Sequence
Error , Received PRBS Frame Error Count/Rate ,
Received PRBS Bit Error Count/Rate

Bit Error Count/Rate, Pattern Sync. Loss Count/Second
8D T 7 Z [FRFFIR, /77fFHE 1's, 1 min, 15 min, 60 min

Capture
Capture Buffer

256 Mbyte/Port

%6: IP layer C7 77 AV MESIo Ny NI=T — LTV RIS
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Capture Filter/Trigger

Filter condition settings;
Destination IP Address: don't care, Match, Not match
Source IP Address: don't care, Match, Not match
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Error: don't care, Match, Not match

Trigger condition settings;
Destination IP Address: don't care, Match, Not match
Source IP Address: don't care, Match, Not match
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Error: don't care, Match, Not match
External Trigger:

Traffic is out of range:0~100%

Latency is out of range:1 ns~59 s
Manual Trigger:

Trigger Position Settings; Top, Middle, Bottom
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Pattern and Error Destination IP Address:32 bit Mask:bit mask
Conditions Source IP Address:32 bit Mask:bit mask

Decode Protocol

Extended Decode Protocol

Replay

Patternl, 2;
Pattern:32 bit Mask:byte mask
Field:Source IP, Destination IP,
Custom (Offset:0~65535)

TCP, UDP,

Error;
Error type: Good Frame, FCS Error, Undersize,
Fragments , Oversize , Oversize&FCS
Error, IP Header checksum Error, TCP
checksum Error, UDP checksum Error,
Sequence Error®7, PRBS Frame Error™7

Combination;
And, Or

Ethernet (Type II, IEEE802.3, Mac Control), VLAN,
MPLS, LLC, LACP, BPDU (STP, RST, MST), ARP,
Ethernet OAM, IP, IPv6 (Extended, Header % & %¢),
IPX, OSINL, IS-IS, IGMP (IGAP # & %¢), ICMP,
ICMPv6 (NDP, MLD, MLDA % & t¢), TCP, UDP,
OSPF, OSPFv3, DVMRP, LDP (CR-LDP), BGP4, RIP,
DHCP, RSVP (RSVP-TE), BGP4 +, PIM-SMv2, PPP
(LCP, IPCP, IPv6CP, OSINLCP, MPLSCP % & #¢),
CiscoHDLC, MAPOS, NSP, SSP, Test Frame

Sniffer® Technologies (Opt04) F7-1% MX123002A =% &
IN=MENTEY 22— /WITEY, 400 FEETT BT a—REHL
iR P HE

MD1230 773V Ethereal® Convert #RE% & T

Fr T F YTl — DEEFAN — AL

Latency

Test Frame #3557 5Z&1280 1 Y7V E, Max,
Min, Avg. L% 7 V12T Latency %7~

Protocol Emulation

PPP (LCP, IPCP), ICMP, BGP-4, IGMP

Ping

Destination: User defined
Send: 4 [A]
Result: Reply, bytes, time, TTL

%70 MD1230B-11 28 4%
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Frame Arrival Time
Variation (Packet Jitter)

Resolution 32 WU ADFERF R
53##%6E: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1 s.
Offset FEREIZE D, Max. 3 min.
Graph Frame Count vs. Time Interval
Auto scale: On/Off
Traffic Monitor 64 AN — KFETYUT LA A LZHITE FTHE
Target: IPv4 Address, Protocol Number (IP Protocol)
Traffic Map 64 AN — AETIT LA LZHE AT HE
Target: IPv4 Address
Service Disruption Time Frame disruption F¢f#]
Power Meter M EHH: —85~—9 dBm

HIEMEE: £2dB

Automatic Test

RFC2544 Automatic Test LLF® 6 FEOT AMIHIG (MD1230 77301~ [51% % &
O TR AT RE

[1] Throughput

[2] Latency

[3] Frame Loss Rate

[4] Back-to-back frames

[5] System recovery

[6] Reset

Port Pairs Traffic Distribution: One to one, Partially meshed, Fully
meshed

Traffic Orientation: Unidirectional, Bidirectional

Mesh Type: Round Robin, Peak Loading

VLAN Tag: On/Off
VLAN ID: 1~4095

Test Setting Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: Start form 64~65535
Step Size 1~65471
Count 1~25
Test Frame Protocol: MAC, IP
Device Type: Store and forward, Bit forward
Leaning Frame:
Leaning Mode: Never, Once, Every Trial
Retries: 1~999

Throughput Duration: 2~999 s

Number of Trials: 1~50

Burst Size: 1~1000

Rate (%): Initial rate, minimum rate, maximum rate,

resolution, 0.01 % step

Loss Tolerance: 0~100 %, 0.0001 % step

Result: Frame Rate (%), Frame/s, Bit/s, byte/s

Graph:Frame Rate (%), or Frame/s or Bit/s or byte/s vs.
frame size, Theoretical value
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Latency

Frame Loss Rate

Back-to-Back Frames

System Recovery

Duration: 2~999 s

Number of Trials: 1~50

Rate (%): Initial rate, step rate, step count, 0.01 %
step,
Result of Throughput Rate

Burst Size: 1~1000

Result: Latency (Z3f##E 0.01 us)

Graph: Latency vs. frame size

Duration: 2~999 s

Number of Trials: 1~50

Rate (%): Initial rate, step rate, step count, 0.01 % step
Burst Size: 1~1000

Result: Frame Loss Rate (%)

Graph: Frame Rate vs. Frame Loss Rate

Duration: 2~999 s

Number of Trials: 1~50

Rate (%): Initial rate, step rate, step count, 0.01 % step
Burst Size: 1~1000

Loss Tolerance: 0~100 %, 0.0001 % step

Result: 7L — 248k

Graph: 7L — 244 vs. frame size

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

Rate (%): Overload Rate (110 % of the Throughput
Rate user defined), Moderate Rate

Burst Size: 1~1000

Result: Recovery time (77f#HE 1 us, L 1 us)

Graph: Recovery time vs. frame size

Reset Rate (%): User defined

Burst Size: 1~1000
Sequence: Start — Waiting trigger — Triggered — Stop
Graph: Reset time (772 1 us, L 1 us)

BREEMERE

JLRE P B{ERE: 0~ +40C

RER: —20~+60C

THEE 25 W LA

PFAX PICMG2.0 R2.1 [ZVEHL
262.0 (W) xX20.0 (H) X174.5 (D) mm
REEEET

B& 1.5kg LL'F
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B4 MU120105A
wndh 10G (1.31) EYV=2—/b
HERL FVa—/b X1
Interface
Corresponding Specification | OC-192/STM-64
Connector SC
Number of Ports 1
Bit Rate 9953.280 M bit/s =100 ppm (NRZ)
Clock Internal (=100 ppm Variable), Receive, Lock (64 kHz
+8 kHz, 1.5 MHz, 2 MHz, 1.5 Mbit/s, 2 Mbit/s)
Wavelength 1290~1330 nm
Output Level —4~0 dBm
(PRBS23 V4,30 —)
Extinction Ratio 6dB LI L
SMSR 30dB LI E
Spectral Width 1nm LAF
Pulse Mask 15
g
000220375 05 0625078 10
NORMALIZED TIME (Unit Interval)
Input Sensitivity —12~0dBm
Loss Detection —18~—16 dBm
Return Loss 27 dB
Maximum Rating +2 dBm
Absolutely
Laser Safety 21 CFR 1040.10:1995 CLASS I
TEC 60825-1:2001 CLASS 1
LED Link, Tx, Rx, Error, Optical Send
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SONET/SDH Setting

Frame SONET/SDH

Mapping 0C-192¢/STM-64c - VC4*64c - PPP
0C-192¢/STM-64c - VC4*64c - CiscoHDLC
0C-192¢/STM-64c - VC4*64c - MAPOS Versionl
0C-192¢/STM-64c - VC4*64c - MAPOS 16
0C-192¢/STM-64c - VC4*64c - Bulk
Unframed

OH Preset SOH: 431k (B1, B2, H1, H2, H3, K1, K2 #[&<)
POH: &A1k (B3 #kr<)
Path trace: JO, J1 (CRC7, Trace on)

Alarm Addition LOS, LOF, AIS-L/MS-AIS, RDI-L/MS-RDI,
TIM-L/MS-TIM, AIS-P/AU-AIS, LOP-P/AU-LOP,
RDI-P/HP-RDI, PLM-P/HP-SLM, TIM-P/HP-TIM,
UNEQ-P/HP-UNEQ

Alarm Addition Timing Single, Single Burst Frame (Burst Size: 1~64, 000),

Error Insertion

Error Insertion Timing

K1, K2

Pointer

APS Sequence Generation

Alternative (Alarm Frame: 0~8, 000, Normal Frame: 1
~8, 000), All

FAS, B1, B2, B3, REI'-P/MS-REI, REI-P/HP-REI,
HP-IEC, Bit All, Bit Info.

Single, Single Burst Bit (Burst Size: 1~64, 000), Rate
(1.0E-9, 1.0E-8, 1.0E-7, 1.0E-6, 1.0E-5, 1.0E-4, 1.0E-3),
Programmed Rate (A*E-B | A: 1.0~9.9, B: 3~10), All

G.783 F£72iF G.841 IZHEHL

AU pointer

NDF: 0000~1111

SS:00~11

Pointer: 0~1023
+dJustification, —dJustification

K1/K2:2~64 Words, Repeat 1~8000 Frame/Word, Single
F721% Repeat generation.

Port setting
I1Pv4
This port
ICMP Echo (PING) Reply

PPP

Mode

IPv4 Address, Netmask, Gateway
Not send, Reply to this port ping request

Scramble: On/Off

Descramble: On/Off

Minimum Flag Length: 1 byte/2 byte

FCS: 32 bit

Negotiation: On/Off, Restart, Retry, Abort,
Max-Receive-Unit (default: 1500),
Magic-number (random), IPCP (Send this
port IP address), Default, Time out

Normal, Monitor, Through (OH Overwrite %Y, 72L)
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Stream

Number of Streams 256 Streams/Port

Stream Setting

Distribution Stream Transport Mode: Continuous, Continuous Burst,
Stop after this Stream, Next Stream, Jump to Stream,
Jump to Stream for Count (Loop Count: 1~16, 000,

000)
Frame per Burst 1~1, 099, 511, 627, 775
Burst per Stream 1~1, 099, 511, 627, 775
Frame view Raw frame, Decoded
Gap Setting
Inter Frame Gap S7fRBE 0.8 ns, 0.8 ns~120 s TEHEME/-IE Random 5% 7E
AT
Inter Burst Gap SyfRAE 0.8 ns, 0.8 ns~120 s Tl EfHR E I HE
Inter Stream Gap SyfRAE 0.8 ns, 106.8 ns~120 s ClHE EMRE I e
Frame Setting FCS: CRC32

MPLS label: MPLS label ([E EE#% E) & 10 {#E TN A §E

Protocol Editing: None, IPv4, TCP/IPv4, UDP/IPv4,
IGMP/TPv4, ICMP/TPv4,
RIP/UDP/1Pv4,
DHCP/UDP/TPv4, 1Pv6, IS—IS

IPv4/IPv6: IP Destination/Source Address I [ & fi
Increment, Decrement, £72/% Random (2%
X% E I RE*2

TCP/UDP: Destination Port Number F7-i% Source Port
Number % Increment ¥72/% Random (Z5% € v

He
Data Field: f£E® data field % All 0, All 1, Alternatel/0
(Each bit, Each 2 bits, Each 4 bits, Each 1

byte, Each 2 bytes), Increment, Decrement,
Random, Single PRBS9 (Z5%E FIHE

Data Field 1 @ 7 Programmable, Time Stamp 3
Sequence Number™3, Test Frame (2% i€ Al HE

Programmable Header Pattern: 1 -2® User defined
pattern A% i FIHE
*1: Random (ZF%E 357291 frame length 13 64 bytes LA EIZEREDZE
#%2: IPv6 TiZ, Increment, Decrement, Random DFXEITE Y ME 1~32 T
FETE FIHE, 7= Destination F7213 Source Address DV NT I % BRI A HE
%3: Sequence Number F72i% Time Stamp %A L7=&%, TCP/UDP /3y
k@ Checksum field |Z=7 — DEAHAZID
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Frame Size 8~65, 535 byte . .
Auto, Fixed, Increment™4, Random™4 % & AJ HE
OH Setting

PPP/Cisco HDLC Address: FFh (User defined) Cisco HDLC: 0Fh MAPOS

/MAPOS Version 1 Version 1: 03h

/MAPOS 16 Control: 03h (User defined) Cisco HDLC: 00h MAPOS

Version 1: 03h
Address MAPOS16: 00003h
MAPOS16 @ L= Address field IZ 16 bit, Control field I3

0 bit
Protocol: 16 bit User defined (default 0021)
FCS: Auto
Protocol Setting
IPv4 (RFC0791) Version: 4 (DEC)
THL: Auto

Type of service: User defined (initial 00 (hex))
Bit0~2 (Precedence): 111-Network control
110-Internetwork control
101-CRITIC/ECP
100-Flash override
011-Flash
010-Immediate
001-Priority
000-Routine
Bit3: 0 = Normal delay, 1 = Low delay
Bit4: 0 = Normal throughput, 1 = High throughput
Bit5: 0 = Normal Reliability, 1= High Reliability
Bit6~7: 2 bit user defined
Total Length: Auto
Identification: User defined (4 byte)
Flag: User defined (initial 010 (b))
Bit0: User defined
Bitl: (DF) 0= May Fragment, 1= Don’t Fragment
Bit2: (MF) 0= Last Fragment, 1= More Fragment

Fragment offset: 0~8191(DEC) user defined (initial 0)
Time to Live:0~255 (DEC) user defined (initial 64)
Protocol: 0~255 (DEC) user defined (initial 0)
TCP %7213 UDP ##IR L= 55T BB E
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
Class & Mask 7% & Al HE
Destination Address:Static, Increment, Decrement,
Random
Class & Mask 7% Rl 6E
Option: 0~40 byte
%4: Frame size @ Increment & Random #% €% Protocol 7% None D&ED

SR TE I HE
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IPv6 (RFC2460) Version (4 bit): 6
Traffic class (8 bit): O-uncharacterized traffic
1-“filler” traffic
2-unattended data transfer
3-reserved
4-attended bulk transfer
5-reserved
6-interactive traffic
7-internet control traffic
Flow Label (20 bit): 20 bit user defined (initial all 0)
Payload length (16 bit): Auto
Next header (8 bit):0~255 (DEC) user defined (initial

59)
Hop Limit (8 bit): 0~255 user defined (initial 0)
Source Address (128 bit): Static Increment

Decrement, Random
Class & Mask & A[6E (byte
mask)
Destination Address (128 bit):Static, Increment,
Decrement Random
Class & Mask & & A HE
(byte mask)

TCP (RFC0793) Source Port (16 bit): User defined, 0~65535

Destination Port (16 bit): User defined, 0~65535

Sequence Number (32 bit): User defined

Acknowledgement Number (32 bit) : User defined, 0000~
FFFF

Data offset (4 bit): HEME 5

Reserved (6 bit): User defined, 0~63

Control bit (6 bit): User Defined, bit Ti% &
Window (16 bit): User defined, 0~65535
Checksum (16 bit): Auto

Urgent pointer (16 bit): User defined, 0~65535
Option: 0~40 byte

Padding: all 0

UDP (RFC0768) Source Port (16 bit): User defined, 0~65535
Destination Port (16 bit): User defined, 0~65535
Length (16 bit): Auto

Checksum (16 bit): Auto

IGMP (RFC2236) Type (4 bit): 11-Membership query
12-Version1l Membership report
16-Version2 Membership report
17-Leave group

Max response time (8 bit): User defined, 0~255

Checksum (16 bit): HEFHHE

Group address (32 bit): User defined

Version: #%EfE 2

A-31



114RA  H#

MU120105A (=)

]S

Py

ICMP
(RFC792, 950, 1256)

RIP (RFC2453)

Type (8 bit): 0= Reply

3 = Destination Unreachable

4 = Source Quench

5 = Redirect

8 = Echo

9 = Router Advertisement

10 = Router Selection

11 = Time Exceeded

12 = Parameter Program

13 = Time Stamp

14 = Time Stamp Reply

15 = Information Request

16 = Information Reply

17 = Address Mask Request

18 = Address Mask Reply
Code (8bit): User defined 0~255
Checksum (16 bit): H#EhFHH (Soft)
Data: For Echo Request/Response
Identifier (16 bit): User defined
Sequence Number (16 bit): User defined

Command (8 bit): 1 =Request
2 = Response
Version (8 bit): 1 = RIP versionl
2 = RIP version2
Address Family Identifier (16 bit):
0000
0002 = IP protocol
FFFF = Authentication entry LA N5
Route tag: User defined
TP Address: User defined
Subnet Mask: User defined for Version2
Next hop: User defined for Version2
Metric: 0~4294967295 (DEC)
Authentication type (16 bit): 1-IP Route
2-Password
3-Keyed Message Digest
Algorithm
Authentication Data: ASCII 16 byte entry
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DHCP (RFC2131) Op Code (8 bit): User defined

1 = Boot request
2 = Boot reply
Hardware type (8 bit): User defined
1 =10 MB Ethernet
Hardware address length (8 bit): User defined
6 = for MAC address
Hops (8 bit): User defined (0~255)
Transaction ID (32 bit): User defined
(0~4294967295 (DEC) )
Seconds (16 bit): User defined (0~65535(DEC))
Flag (16 bit) : User defined
0000 = Nobroadcast
8000 = Broadcast
Client IP address (32 bit): User defined
Your IP address (32 bit): User defined
Server IP address (32 bit): User defined
Relay Agent IP address (32 bit): User defined
Client Hardware address (16 byte): User defined
Server Host Name (64 byte): User defined
Boot File Name (128 byte): User defined
Option (0~64 byte): User defined

MPLS (RFC3031, 3032) Label (20 bit): User defined
0 = IPv4 explicit null label
1 = Router alert label
2 = IPv6 explicit null label
3 = Implicit null label
4~15 = Reserved

EXP (3 bit): User defined

S (1 bit): Bottom of stack

TTL (8 bit): User defined

10 D> MPLS 233% € nl hE

Error Insertion

PPP FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error, Aborted Frame
1P IPv4 Header Checksum Error
TCP/UDP TCP/UDP Checksum Error
Data 472z 11 Packet BER Test (2 Txfii: PRBS Error
Unframed BER Setting Test Pattern: PRBS23, PRBS31

Error Insertion: Bit All

Insertion Timing: Single, Rate (1.0E-9, 1.0E-8, 1.0E-7,
1.0E-6, 1.0E-5, 1.0E-4, 1.0E-3) ,
Programmable Rate ( 1.0E-10 ~
9.9E-3)
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Measurement Function
SONET/SDH Test
Performance G. 826
K1, K2 Monitor G.783 F7ziF G.841 IZHEHL

Pointer Monitor AU Pointer
Graph: Pointer value, Pointer Inc/Dec
Resolution: 1's, 1 min, 15 min, 60 min

OH Monitor SOH, POH, Jo, J1
Display: CRC, TIM
S1, C2: Z{ZL7= Octet &7 2 —RFER

APS Switch Time Trigger: Error, Alarm, External trigger

Resolution: 125 us

Threshold: 1 ms, 10 ms, 100 ms
Start — Waiting trigger — Trigger detect —
Stop

APS Sequence Capture Trigger: Error, Alarm, External trigger
Trigger Position: 1~64
64 word (1 word: 1~8000 frame)

Counter
Mode Accumulated, 1 s current
SONET/SDH NDF Count/Rate, +PJC Count/Rate, —PJC

Count/Rate,

Consecutive Count/Rate, PPM, HP-IEC Count/Rate,
REI-P/HP-REI Count/Rate, B3 Count/Rate,
UNEQ-P/HP-UNEQ Count/Second, PLM-P/HP-SLM
Count/Second, RDI-P/HP-RDI Count/Second,
LOP-P/AU-LOP Count/Second, AIS-P/AU-AIS
Count/Second, REI-L/MS-REI Count/Second, B2
Count/Rate, B1 Count/Rate, RDI-L/MS-RDI
Count/Second, AIS-L/MS-AIS Count/Second, OOF
Count/Second, LOF Count/Second, Bit Info.
Count/Rate™5, Pattern Sync. Loss Count/Second ™5

PPP Transmitted/Received Frame Count,
Transmitted/Received Frame Rate,

Transmitted/Received Bit Count, Transmitted/Received
Bit Rate,

Transmitted/Received byte Count, Transmitted/Received
Rate, FCS Error, Undersize, Fragment, Oversize,
Oversize & FCS Error, Transmitted bytes After Stuffing,
Received bytes Before Destuffing, Aborted Frame

1Pv4 Transmitted/Received IPv4 Packet Count,
Transmitted/Received IPv4 Packet Rate,
Transmitted/Received Ping Request,
Transmitted/Received Ping Reply,

IP Header Checksum Error

%5 w7 Bulk (SRR ESILCWBEED HMIE AT HE
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TCP/UDP Received TCP Packet Count, Received TCP Packet Rate,
Received UDP Packet Count, Received UDP Packet
Rate,

TCP Checksum Error™¢, UDP Checksum Error™é

Data Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate

User Defined counter conditions;

Destination IP Address: don't care, Match, Not match
Source IP Address: don't care, Match, Not match
Patternl: don't care, Match, Not match

Pattern2: don't care, Match, Not match

Error: don't care, Match, Not match

Pattern & Error O3> 7 42l >\ T, Capture D
Pattern and Error Conditions /&

Packet BER Test Transmitted/Received Test Frame Count , Sequence

(Opt11) Error, Received PRBS Frame Error Count/Rate, Received
P PRBS Bit Error Count/Rate

Unframed BER Test Bit Error Count/Rate, Pattern Sync. Loss Count/Second
Graph 8FED /77 %[RRI R, 43fi#HE 1's, 1 min, 15 min, 60 min
%6: IP layer C7 77 A MESIo Ny NI=T — LTV Raivd
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Capture
Capture Buffer
Capture Filter/Trigger

256 Mbyte/Port

Filter condition settings;
Destination IP Address: don't care, Match, Not match
Source IP Address: don't care, Match, Not match
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Error: don't care, Match, Not match

Trigger condition settings;
Destination IP Address: don't care, Match, Not match
Source IP Address: don't care, Match, Not match
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Error: don't care, Match, Not match
External Trigger:
Traffic is out of range:0~100%
Latency is out of range:1 ns~59 s
Manual Trigger:
Trigger Position Settings; Top, Middle, Bottom
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Pattern and Error Destination IP Address:32 bit Mask:bit mask
Conditions Source IP Address:32 bit Mask:bit mask

Decode Protocol

Extended Decode Protocol

Replay

Patternl, 2;
Pattern:32 bit Mask:byte mask
Field:Source IP, Destination IP, TCP, UDP,
Custom (Offset:0~65535)

Error;
Error type: Good Frame, FCS Error, Undersize,
Fragments , Oversize , Oversize&FCS
Error, IP Header checksum Error, TCP
checksum Error, UDP checksum Error,

Sequence Error®7, PRBS Frame Error™7

Combination;
And, Or

Ethernet (Type II, IEEE802.3, Mac Control), VLAN,
MPLS, LLC, LACP, BPDU (STP, RST, MST), ARP,
Ethernet OAM, IP, IPv6 (Extended, Header % & i¢),
IPX, OSINL, IS-IS, IGMP (IGAP # & %¢), ICMP,
ICMPv6 (NDP, MLD, MLDA % & t¢), TCP, UDP,
OSPF, OSPFv3, DVMRP, LDP (CR-LDP), BGP4, RIP,
DHCP, RSVP (RSVP-TE), BGP4 +, PIM-SMv2, PPP
(LCP, IPCP, IPv6CP, OSINLCP, MPLSCP % & #¢),
CiscoHDLC, MAPOS, NSP, SSP, Test Frame

Sniffer® Technologies (Opt04) F7-1% MX123002A =% &
PR=MENTEY 2 — 2L, 400 FETTabaL7a—REk
i Al e

MD1230 7 73UiZ Ethereal® Convert #iEx & 10

X7 T v 7L — LEIF(FEARN) — Lh~ZE

Latency

Test Frame %357 5Z&1280 1 Y7V fE, Max,
Min, Avg.L %7 V12T Latency ##%7R~

Protocol Emulation

PPP (LCP, IPCP), ICMP, BGP-4, IGMP

Ping

Destination: User defined
Send: 4 [A]
Result: Reply, bytes, time, TTL

$7: MD1230B-11 7342
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Frame Arrival Time
Variation (Packet Jitter)

Resolution 32 I B RE R
e 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1 s.
Offset RBEICE D, Max. 3 min.
Graph Frame Count vs. Time Interval
Auto scale: On/Off
Traffic Monitor 64 AR — LFETUT /LA A LZHIE 7T HE
Target: IPv4 Address, Protocol Number (IP Protocol)
Traffic Map 64 AR — AFETYT VA A LRI E AT RE

Target: IPv4 Address

Service Disruption Time

Frame disruption FFfH.

Power Meter

HEHiPH: —14~0 dBm
HIEMEE: £2dB

Automatic Test

RFC2544 Automatic Test

Port Pairs

Test Setting

Throughput

LLF® 6 DT A% (MD1230 7 73Vi[1]~[5]1%F&
O TR AT RE

[1] Throughput

[2] Latency

[3] Frame Loss Rate

[4] Back-to-back frames

[5] System recovery

[6] Reset

Traffic Distribution: One to one, Partially meshed, Fully
meshed

Traffic Orientation: Unidirectional, Bidirectional

Mesh Type: Round Robin, Peak Loading

VLAN Tag: On/Off
VLAN ID: 1~4095

Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: Start form 64~65535
Step Size 1~65471
Count 1~25
Test Frame Protocol: MAC, IP
Device Type: Store and forward, Bit forward
Leaning Frame:
Leaning Mode: Never, Once, Every Trial
Retries: 1~999

Duration: 2~999 s

Number of Trials: 1~50

Burst Size: 1~1000

Rate (%): Initial rate, minimum rate, maximum rate,

resolution, 0.01% step

Loss Tolerance: 0~100 %, 0.0001 % step

Result: Frame Rate (%), Frame/s, Bit/s, byte/s

Graph: Frame Rate (%), or Frame/s or Bit/s or byte/s vs.
frame size, Theoretical value

A-38



Bt

MU120105A (&)

I5H

Py

Latency

Frame Loss Rate

Back-to-Back Frames

System Recovery

Duration: 2~999 s

Number of Trials: 1~50

Rate (%): Initial rate, step rate, step count, 0.01%
step, Result of Throughput Rate

Burst Size: 1~1000

Result: Latency (77f#HE 0.01 us)

Graph: Latency vs. frame size

Duration: 2~999 s

Number of Trials: 1~50

Rate (%): Initial rate, step rate, step count, 0.01 % step
Burst Size: 1~1000

Result: Frame Loss Rate (%)

Graph: Frame Rate vs. Frame Loss Rate

Duration: 2~999 s

Number of Trials: 1~50

Rate (%): Initial rate, step rate, step count, 0.01 % step
Burst Size: 1~1000

Loss Tolerance: 0~100 %, 0.0001 % step

Result: 7L —24%%

Graph: 7L — 2% vs. frame size

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

Rate (%): Overload Rate (110 % of the Throughput
Rate user defined), Moderate Rate

Burst Size: 1~1000

Result: Recovery time (77f#HE 1 us, £ 1 us)

Graph: Recovery time vs. frame size

Reset Rate (%): User defined

Burst Size: 1~1000
Sequence: Start — Waiting trigger — Triggered —Stop
Graph: Reset time (% f#RE 1 us, #EE 1 us)

BREEMERE

JLRE P B{ERE 0~+40C

RERE —20~+60C

THE R 50 W LL '~

PFAX PICMG2.0 R2.1 IZ¥EHL
262.0 (W) X20.0 (H) X174.5 (D) mm
BEarEHET

B 1.5kg LAF
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B4 MU120106A
pa 10G (1.55) EV=a—/b
HERR EVa—L X1
Interface

Corresponding Specification
Connector

Number of Ports

Bit Rate

Clock

Wavelength

Output Level
(PRBS23 V#5507 —)

Extinction Ratio
SMSR

Spectral Width
Pulse Mask

Input Sensitivity
Loss Detection
Return Loss

Maximum Rating
Absolutely

Laser Safety

LED

0C-192/STM-64

SC

1

9953.280 M bit/s =100 ppm (NRZ)

Internal (=100 ppm Variable), Receive, Lock (64 kHz
+8 kHz, 1.5 MHz, 2 MHz, 1.5 Mbit/s, 2 Mbit/s)

1530~1565 nm
—1~+2dBm

8.2dB Ll L
30dB Lk
1nm BT

o w

=4
o

o
o

I«
Ny

NORMALIZED AMPLITUDE

| =
© o
Y

00 0220375 05 0.6250.78 10

NORMALIZED TIME (Unit Interval)

—14~—3 dBm
—18~—16 dBm
27 dB

+2 dBm

21 CFR 1040.10:1995 CLASS I
IEC 60825-1:2001 CLASS 1

Link, Tx, Rx, Error, Optical Send
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SONET/SDH Setting

Frame SONET/SDH

Mapping 0C-192¢/STM-64c - VC4*64c - PPP
0C-192¢/STM-64c - VC4*64c - CiscoHDLC
0C-192¢/STM-64c - VC4*64c - MAPOS Versionl
0C-192¢/STM-64c - VC4*64c - MAPOS 16
0C-192¢/STM-64c - VC4*64c - Bulk
Unframed

OH Preset SOH: 431k (B1, B2, H1, H2, H3, K1, K2 #[&<)

POH: &34k (B3 #kr<)
Path trace: JO, J1 (CRC7, Trace on)

Alarm Addition LOS, LOF, AIS-L/MS-AIS, RDI-L/MS-RDI,
TIM-L/MS-TIM, AIS-P/AU-AIS, LOP-P/AU-LOP,
RDI-P/HP-RDI, PLM-P/HP-SLM, TIM-P/HP-TIM,
UNEQ-P/HP-UNEQ

i
Alarm Addition Timing Single, Single Burst Frame (Burst Size: 1~64, 000), &k
Alternative (Alarm Frame: 0~8, 000, Normal Frame: 1 A
~8, 000), All
Error Insertion FAS, B1, B2, B3, REI-P/MS-REI, REI-P/HP-REI,
HP-IEC, Bit All, Bit Info.
Error Insertion Timing Single, Single Burst Bit (Burst Size: 1~64, 000), Rate

(1.0E-9, 1.0E-8, 1.0E-7, 1.0E-6, 1.0E-5, 1.0E-4, 1.0E-3),
Programmed Rate (A*E-B | A: 1.0~9.9, B: 3~10), All

K1, K2 G.783 721 G.841 (T HEHL
Pointer AU pointer

NDEF: 0000~1111

SS: 00~11

Pointer: 0~1023
+Justification, —dJustification

APS Sequence Generation K1/K2: 2 to 64 Words, Repeat 1~8000 Frame/Word,
Single ¥721% Repeat generation.

Port setting
IPv4
This port IPv4 Address, Netmask, Gateway
ICMP Echo (PING) Reply| Not send, Reply to this port ping request

PPP Scramble: On/Off

Descramble: On/Off

Minimum Flag Length: 1 byte/2 byte

FCS: 32 bit

Negotiation: On/Off, Restart, Retry, Abort,
Max-Receive-Unit (default: 1500),
Magic-number (random), IPCP(Send this
port IP address), Default, Time out

Mode Normal, Monitor, Through (OH Overwrite Y, 72L)
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Stream

Number of Streams

256 Streams/Port

Stream Setting

Distribution

Frame per Burst
Burst per Stream

Frame view

Stream Transport Mode: Continuous, Continuous Burst,
Stop after this Stream, Next Stream, Jump to Stream,
Jump to Stream for Count (Loop Count: 1~16, 000,
000)

1~1, 099, 511, 627, 775
1~1, 099, 511, 627, 775

Raw frame, Decoded

Gap Setting

Inter Frame Gap

Inter Burst Gap
Inter Stream Gap

%ﬁ@ﬁ'é 0.8 ns, 0.8 ns~120 s CHETEME/-I% Random % E

0.8 ns, 0.8 ns ~ 120 s THTEHR T HE
0.8 ns, 106.8 ns ~ 120 s TE TR T HE

Frame Setting

FCS: CRC32
MPLS label: MPLS label ([& /EE#% &) 2 10 {HE TN ATHE

Protocol Editing: None, IPv4, TCP/TPv4, UDP/IPv4,
IGMP/TPv4, ICMP/TPv4,
RIP/UDP/1Pv4,
DHCP/UDP/IPv4, 1Pv6, IS—IS

IPv4/IPv6: IP Destination/Source Address I3 [& & fH,
Increment, Decrement, £7-/% Random (2%
X% E I RER2

TCP/UDP: Destination Port Number F7-i% Source Port
Number % Increment F7-1% Random (5% & 7]
BE

Data Field: & ® data field % All 0, All 1, Alternatel/0
(Each bit, Each 2 bits, Each 4 bits, Each 1

byte, Each 2 bytes), Increment, Decrement,
Random, Single PRBS9 (Z5%E Al HE

Data Field 1 ® 7 Programmable, Time Stamp 3
Sequence Number™3, Test Frame (Z3% & A HE

Programmable Header Pattern: 1 -2® User defined
pattern &% & I HE

X1:
*2!

53

Random ZEXE T 57-8IZ frame length |% 64 bytes UL EICEXEDZE
IPv6 Ci, Increment, Decrement, Random DOFXEILE Y ME 1~32 T
TEAHE, F7= Destination £72I% Source Address DV T 1) & RN A HE
Sequence Number F7-/% Time Stamp % ffjL7=L%, TCP/UDP /X7
k@ Checksum field 1Z=7 — DEMH A SIS
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Frame Size 8~65, 535 byte
Auto, Fixed, Increment*4, Random*4 % & 7] HE
OH Setting

PPP/Cisco HDLC Address: FFh (User defined) Cisco HDLC: 0Fh MAPOS
/MAPOS Version 1 Version 1: 03h

/MAPOS 16 Control: 03h (User defined) Cisco HDLC: 00h MAPOS

Version 1: 03h
Address MAPOS16: 00003h
MAPOS16 &= Address field 14 16 bit, Control field I3

0 bit
Protocol: 16 bit User defined (default 0021)
FCS: Auto
Protocol Setting
IPv4 (RFC0791) Version: 4 (DEC)
ITHL: Auto

Type of service: User defined (initial 00 (hex))
Bit0~2 (Precedence): 111-Network control
110-Internetwork control
101-CRITIC/ECP
100-Flash override
011-Flash
010-Immediate
001-Priority
000-Routine
Bit3: 0 = Normal delay, 1 = Low delay
Bit4: 0 = Normal throughput, 1 = High throughput
Bit5: 0 = Normal Reliability, 1= High Reliability
Bit6~7: 2 bit user defined
Total Length: Auto
Identification: User defined (4 byte)
Flag: User defined (initial 010 (b))
Bit0: User defined
Bitl: (DF) 0= May Fragment, 1= Don’t Fragment
Bit2: (MF) 0= Last Fragment, 1= More Fragment

Fragment offset: 0~8, 191 (DEC) user defined (initial 0)
Time to Live:0~255 (DEC) user defined (initial

64)
Protocol: 0~255 (DEC) user defined (initial 0)

TCP %7213 UDP Z#=IRL7=551T BB E
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random

Class & Mask 7% Rl 6E
Destination Address: Static, Increment, Decrement,
Random

Class & Mask % & Al RE

-t
=
A

Option: 0~40 byte

%4: Frame size ® Increment & Random #% &% Protocol 7% None D&& D
AR TE R RE
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IPv6 (RFC2460) Version (4 bit): 6
Traffic class (8 bit): 0-uncharacterized traffic
1-“filler” traffic
2-unattended data transfer
3-reserved
4-attended bulk transfer
5-reserved
6-interactive traffic
T-internet control traffic
Flow Label (20 bit): 20 bit user defined (initial all 0)
Payload length (16 bit): Auto
Next header (8bit):0 ~ 255 ( DEC ) wuser defined
(initial 59)
Hop Limit (8 bit): 0~255 user defined (initial 0)
Source Address (128 bit): Static, Increment,
Decrement, Random
Class & Mask 7% & Al He
(byte mask)
Destination Address (128 bit): Static, Increment,
Decrement, Random
Class & Mask 7% € Rl 6E
(byte mask)

TCP (RFC0793) Source Port (16b it): User defined, 0~65535
Destination Port (16 bit): User defined, 0~65535
Sequence Number (32 bit): User defined
Acknowledgement Number (32 bit) : User defined,
0000~ FFFF

Data offset (4 bit): X EfE 5

Reserved (6 bit): User defined, 0~63

Control bit (6 bit): User Defined, bit Ti% &
Window (16 bit): User defined, 0~65535
Checksum (16 bit): Auto

Urgent pointer (16 bit): User defined, 0~65535
Option: 0~40 byte

Padding: all 0

UDP (RFC0768) Source Port (16 bit): User defined, 0~65535
Destination Port (16 bit): User defined, 0~65535
Length (16 bit): Auto

Checksum (16 bit): Auto

IGMP (RFC2236) Type (4 bit): 11-Membership query
12-Versionl Membership report
16-Version2 Membership report
17-Leave group

Max response time (8 bit) : User defined, 0~255

Checksum (16 bit): HEFHHE

Group address (32 bit): User defined

Version: % EE 2
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ICMP
(RFC792, 950, 1256)

RIP (RFC2453)

Type (8 bit): 0 = Reply

3 = Destination Unreachable

4 = Source Quench

5 = Redirect

8 = Echo

9 = Router Advertisement

10 = Router Selection

11 = Time Exceeded

12 = Parameter Program

13 = Time Stamp

14 = Time Stamp Reply

15 = Information Request

16 = Information Reply

17 = Address Mask Request

18 = Address Mask Reply
Code (8bit): User defined 0~255
Checksum (16 bit): H#EFHH (Soft)
Data: (For Echo Request/Response),

Identifier (16 bit): User defined
Sequence Number (16 bit): User defined

Command (8 bit): 1 = Request
2 = Response
Version (8 bit): 1 =RIP versionl
2 = RIP version2
Address Family Identifier (16 bit):
0000
0002 = IP protocol

FFFF = Authentication entry UL F&

Route tag: User defined
IP Address: User defined

Subnet Mask: User defined for Version2

Next hop: User defined for Version2
Metric: 0~4294967295 (DEC)
Authentication type (16 bit): 1-IP Route
2-Password
3-Keyed Message
Digest Algorithm
Authentication Data: ASCII 16 byte entry
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DHCP (RFC2131) Op Code (8bit): User defined

1 = Boot request

2 = Boot reply
Hardware type (8 bit): User defined

1 =10 MB Ethernet
Hardware address length (8 bit): User defined

6 = for MAC address
Hops (8 bit): User defined (0~255)
Transaction ID (32 bit): User defined
(0~4294967295 (DEC) )
Seconds (16 bit): User defined (0~65535(DEC))
Flag (16 bit) : User defined
0000 = Nobroadcast
8000 = Broadcast

Client IP address (32 bit): User defined
Your IP address (32 bit): User defined
Server IP address (32 bit): User defined
Relay Agent IP address (32 bit): User defined
Client Hardware address (16 byte): User defined
Server Host Name (64 byte): User defined
Boot File Name (128 byte): User defined
Option (0~64 byte): User defined

MPLS (RFC3031, 3032) | Label (20 bit): User defined
0 = IPv4 explicit null label
1 = Router alert label
2 = IPv6 explicit null label
3 = Implicit null label
4~15 = Reserved

EXP (3 bit): User defined

S (1 bit): Bottom of stack

TTL (8 bit): User defined

10 Fi> MPLS 2332 i€ Al g

Error Insertion

PPP FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error, Aborted Frame
1P IPv4 Header Checksum Error
TCP/UDP TCP/UDP Checksum Error
Data 47 a2 11 Packet BER Test (2 Txfis: PRBS Error
Unframed BER Setting Test Pattern: PRBS23, PRBS31

Error Insertion: Bit All

Insertion Timing: Single, Rate (1.0E-9, 1.0E-8, 1.0E-7,
1.0E-6, 1.0E-5, 1.0E-4, 1.0E-3),
Programmable Rate (1.0E-10~9.9E-3)
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Measurement Function
SONET/SDH Test
Performance
K1, K2 Monitor

Pointer Monitor

OH Monitor

APS Switch Time

APS Sequence Capture

G. 826
G.783 £72iF G.841 ITHEAL

AU Pointer
Graph: Pointer value, Pointer Inc/Dec
Resolution: 1 s, 1 min, 15 min, 60 min

SOH, POH, Jo, J1
Display: CRC, TIM
S1, C2: Z1ZL7= Octet &7 a2 —RFR

Trigger: Error, Alarm, External trigger
Resolution: 125 us
Threshold: 1 ms, 10 ms, 100 ms
Start — Waiting trigger — Trigger detect — Stop

Trigger: Error, Alarm, External trigger
Trigger Position: 1~64
64 word (1 word: 1~8000 frame)

-t
=
A

Counter
Mode
SONET/SDH

pPPP

IPv4

Accumulated, 1 s current

NDF Count/Rate, +PJC Count/Rate, —PJC Count/Rate,
Consecutive Count/Rate, PPM, HP-IEC Count/Rate,
REI-P/HP-REI Count/Rate, B3 Count/Rate,
UNEQ-P/HP-UNEQ Count/Second, PLM-P/HP-SLM
Count/Second, RDI-P/HP-RDI Count/Second,
LOP-P/AU-LOP Count/Second, AIS-P/AU-AIS
Count/Second, REI-L/MS-REI Count/Second, B2
Count/Rate, B1 Count/Rate, RDI-L/MS-RDI
Count/Second, AIS-L/MS-AIS Count/Second, OOF
Count/Second, LOF Count/Second, Bit Info.
Count/Rate™5, Pattern Sync. Loss Count/Second™5

Transmitted/Received Frame Count,
Transmitted/Received Frame Rate, Transmitted/Received
Bit Count, Transmitted/Received Bit Rate,
Transmitted/Received byte Count, Transmitted/Received
Rate, FCS Error, Undersize, Fragment, Oversize,
Oversize & FCS Error, Transmitted bytes After Stuffing,
Received bytes Before Destuffing, Aborted Frame

Transmitted/Received IPv4 Packet Count,
Transmitted/Received IPv4 Packet Rate,
Transmitted/Received Ping Request,
Transmitted/Received Ping Reply,

IP Header Checksum Error

%5 w7 H Bulk IZERESILTWDEED LM E Rl HE
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TCP/UDP

Data

Packet BER Test
(Opt11)

Unframed BER Test
Graph

Received TCP Packet Count, Received TCP Packet Rate,
Received UDP Packet Count, Received UDP Packet Rate,

TCP Checksum Error™é, UDP Checksum Error*¢

Capture Trigger, Capture Filter, User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate

User Defined counter conditions;

Destination IP Address: don't care, Match, Not match
Source IP Address: don't care, Match, Not match
Patternl: don't care, Match, Not match

Pattern2: don't care, Match, Not match

Error: don't care, Match, Not match

Pattern & Error O3> 7 43322\ TlL, Capture @
Pattern and Error Conditions &

Transmitted/Received Test Frame Count , Sequence
Error, Received PRBS Frame Error Count/Rate, Received
PRBS Bit Error Count/Rate

Bit Error Count/Rate, Pattern Sync. Loss Count/Second
8D/ T 7 [FMRFFK IR, /7fFHE 1 s, 1 min, 15 min, 60 min

#6: IP layer T7 77 A MESNTo Ty MEITT —LL TV haD
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Capture
Capture Buffer 256 Mbyte/Port

Capture Filter/Trigger

Filter condition settings;
Destination IP Address: don't care, Match, Not match
Source IP Address: don't care, Match, Not match
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Error: don't care, Match, Not match

Trigger condition settings;
Destination IP Address: don't care, Match, Not match
Source IP Address: don't care, Match, Not match
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Error: don't care, Match, Not match
External Trigger:
Traffic is out of range:0~100%
Latency is out of range:1 ns~59 s
Manual Trigger:
Trigger Position Settings; Top, Middle, Bottom

A-49



114RA  H#

MU120106A (f=)
EHH R
Pattern and Error Destination IP Address:32 bit Mask:bit mask
Conditions Source IP Address:32 bit Mask:bit mask

Decode Protocol

Patternl, 2
Pattern:32 bit Mask:byte mask
Field:Source IP, Destination IP, TCP, UDP,
Custom (Offset:0~65535)

Error;
Error type: Good Frame, FCS Error, Undersize,
Fragments |, Oversize , Oversize&FCS
Error, IP Header checksum Error, TCP
checksum Error, UDP checksum Error,

Sequence Error®7, PRBS Frame Error™7

Combination;
And, Or

Ethernet (Type II, IEEE802.3, Mac Control), VLAN,
MPLS, LLC, LACP, BPDU (STP, RST, MST), ARP,
Ethernet OAM, IP, IPv6 (Extended, Header % &1¢),
IPX, OSINL, IS-IS, IGMP (IGAP #%* & #¢), ICMP,
ICMPv6 (NDP, MLD, MLDA #% & %¢), TCP, UDP,
OSPF, OSPFv3, DVMRP, LDP (CR-LDP), BGP4, RIP,
DHCP, RSVP (RSVP-TE), BGP4 +, PIM-SMv2, PPP
(LCP, IPCP, IPv6CP, OSINLCP, MPLSCP #% & i¢),
CiscoHDLC, MAPOS, NSP, SSP, Test Frame

Extended Decode Sniffer® Technologies (Opt04) £72/% MX123002A T* X
Protocol IN—MENTEY 22— V2 dD, 400 FEECTT a7 a— Rk
R HE
MD1230 773Vi% Ethereal® Convert #&GE%4 510
Replay Xr I F XTI — LEEFAN — L
Latency Test Frame %#%{5 356241280 1 B 7Vl Max,

Min, Avg. L% 7 V2T Latency 3R~

Protocol Emulation

PPP (LCP, IPCP), ICMP, BGP-4, IGMP

Ping

Destination: User defined
Send: 4 [A]
Result: Reply, bytes, time, TTL

$7: MD1230B-11 7342
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Frame Arrival Time
Variation (Packet Jitter)

Resolution 32 N B DFERE R
43f#BE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1 s.
Offset fREEIZE D, Max. 3 min.
Graph Frame Count vs. Time Interval
Auto scale: On/Off
Traffic Monitor 64 AN — NETUT IVE A LIHITE 7T HE
Target: IPv4 Address, Protocol Number (IP Protocol)
Traffic Map 64 AN — AFETUT/LZ A LIZHIE A RE

Target: IPv4 Address

Service Disruption Time

Frame disruption FFf#

Power Meter

HEHP: —14~0 dBm
HIEHEE: £2dB

Automatic Test

RFC2544 Automatic Test

Port Pairs

Test Setting

Throughput

LT 6 FEEOT AN (MD1230 7 73Vix[1]~[5l%2%&

D TRl AT EE)

[1] Throughput

2] Latency

| Frame Loss Rate

| Back-to-back frames
| System recovery

]

[
[
[
[
[6] Reset

3
4
5
6

Traffic Distribution: One to one, Partially meshed,
Fully meshed

Traffic Orientation: Unidirectional, Bidirectional

Mesh Type: Round Robin, Peak Loading

VLAN Tag: On/Off
VLAN ID: 1~4095

Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: Start form 64~65535
Step Size 1~65471
Count 1~25
Test Frame Protocol: MAC, IP
Device Type: Store and forward, Bit forward
Leaning Frame:

Leaning Mode: Never, Once, Every Trial

Retries: 1~999

Duration: 2~999 s
Number of Trials: 1~50
Burst Size: 1~1000

Rate (%): Initial rate, minimum rate, maximum rate,

resolution, 0.01 % step
Loss Tolerance: 0~100 %, 0.0001 % step
Result: Frame Rate (%), Frame/s, Bit/s, byte/s

Graph: Frame Rate (%), or Frame/s or Bit/s or byte/s vs.

frame size, Theoretical value
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Latency

Frame Loss Rate

Back-to-Back Frames

System Recovery

Duration: 2~999 s

Number of Trials: 1~50

Rate (%): Initial rate, step rate, step count, 0.01% step,
Result of Throughput Rate

Burst Size: 1~1000

Result: Latency (Zf#fg 0.01 us)

Graph: Latency vs. frame size

Duration: 2~999 s

Number of Trials: 1~50

Rate (%): Initial rate, step rate, step count, 0.01 % step
Burst Size: 1~1000

Result: Frame Loss Rate (%)

Graph: Frame Rate vs. Frame Loss Rate

Duration: 2~999 s

Number of Trials: 1~50

Rate (%): Initial rate, step rate, step count, 0.01 % step
Burst Size: 1~1000

Loss Tolerance: 0~100 %, 0.0001 % step

Result: 7L — 248k

Graph: 7L — 244 vs. frame size

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

Rate (%): Overload Rate (110 % of the Throughput Rate
user defined), Moderate Rate

Burst Size: 1~1000
Result: Recovery time (73f#RE 1 us, L 1 us)
Graph: Recovery time vs. frame size

Reset Rate (%): User defined

Burst Size: 1~1000
Sequence: Start — Waiting trigger — Triggered — Stop
Graph: Reset time (77f#HE 1 us, L 1 us)

Br BT RE

i L i BERE: 0~ +40C

RERE —20~+60C

M2 E 50 W 2L

PFAX PICMG2.0 R2.1 [ZVEHL
262.0 (W) X20.0 (H) X174.5 (D) mm
REEEET

H& 1.5kg LL'F




MU120103B
EHE pSTEi
B4 MU120103B
ihh 2.5G (1.81) EYVa—/L
5359 EFV2—b X1
FTar MU120103B-01: EoS Mapping
Mapping: F-GFP, LAPS, LEX
Concatenation: [SDH] VC-4-Xc (X =16, 8, 4, 3, 2),
VC-4, VC-3
[SONET] STS-Xc (X =48, 24, 12, 9,
6, 3), STS-1
MU120103B-02: Virtual Concatenation
[SDH] VC-4-Xv (X=8,17, 6,5, 4, 3, 2),
VC-3-Xv (X =24, 21, 18, 15, 12, 9, 6, 3)
[SONET] STS3c-Xv (X=8, 17, 6, 5, 4, 3, 2),
STS1-Xv (X =24, 21, 18, 15, 12, 9, 6, 3)
Interface
Corresponding 0C-48/STM-16
Specification
Connector SC
Number of Ports 1
Bit Rate 2488.320 M bit/s =50 ppm (NRZ)
Clock Internal (%50 ppm Variable), Receive, Lock (64 kHz
+8kHz, 1.5 MHz, 2 MHz, 1.5 Mbit/s, 2 Mbit/s)
Wavelength 1260~1360 nm
Output Level —5~0 dBm
(PRBS23 “F-#)/\U —)
Extinction Ratio 8.2dB LIk
SMSR 30dB Ll E
Spectral Width 1nm LAF
Pulse Mask 15
é 0:8
g 0.2
0.0 0220375 05 0625078 1.0
NORMALIZED TIME (Unit Interval)
Input Sensitivity —18~0dBm
Loss Detection —30~—25 dBm
Return Loss 27 dB
Maximum Rating +2 dBm
Absolutely
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Laser Safety

21 CFR 1040.10:1995 CLASS I
IEC 60825-1:2001 CLASS 1

LED Link, Tx, Rx, Error, Optical Send
SONET/SDH Setting

Frame SONET/SDH

Mapping 0OC-48c/STM-16¢ - (a) - PPP

Measurement CH

Dummy CH

0C-48c/STM-16¢ - (a) - CiscoHDLC
0C-48c/STM-16¢c - (a) - MAPOS Versionl
0C-48c/STM-16¢ - (a) - MAPOS 16
0C-48c/STM-16¢c - (a) - Bulk
0C-48c/STM-16¢c - (a) - (b)

Unframed

(a):

VC4*16¢

VC4*Xc *1, *2

VC4 *1, *2

V(C3 *1, *2

VC4*Xv *2

VC3*Xv *2

(b):
F-GFP *1
LEX *1
LAPS *1

Tx/Rx: 1 Ch, 1E2>% dummy CH

Contiguous Concatenation
Payload
9 _TD payload & Dummy CH ® POH IZ[FIUN%
PRBS15, PRBS23, PRBS31, All 0, All 1, Copy,
Idle
POH
All byte except B3 are editable
Path trace: J1 (CRC7, Trace on)
Pointer
NDF: Measurement CH IZ[FIU
SS: Measurement CH (Z[RIL
AU pointer: 522 [EE
Virtual Concatenation
9 _TD payload & Dummy CH ® POH (X[FIUN%
Size
VC-4 when VC-4-Xv, VC-3 when VC-3-Xv
Payload
PRBS15, PRBS23, PRBS31, All 0, All 1, Idle
POH
B3 R4 byte fREE I HE
Path trace: J1 (CRC7, Trace on)

¥1: MU120103B-01/MU120104B-01: EoS mapping D &X0D I8 A HE

X2: MU120103B-02/MU120104B-02: Virtual concatenation mapping D&
DI IEATHE
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OH Preset SOH: &3/ (B1, B2, H1, H2, H3, K1, K2 #[&<)

POH: &1k (B3 %)
Path trace: JO, J1 (CRC7, Trace on)

Virtual Concatenation POH Setting
A 30 POH A3 Al HE
(B3, H4 #F#r<)
H4 Reserved bits (£ 0 [&E
Differential delay generator: On/Off
#i: =100 pointer
Z3fiEBE: 1 pointer
Differential delay recovery
=100 pointer (Start CH pointer (ZxfLC)

Alarm Addition LOS, LOF, AIS-L/MS-AIS, RDI-L/MS-RDI,
TIM-L/MS-TIM, AIS-P/AU-AIS, LOP-P/AU-LOP,
RDI-P/HP-RDI, PLM-P/HP-SLM, TIM-P/HP-TIM,
UNEQ-P/HP-UNEQ

i
Alarm Addition Timing Single, Single Burst Frame (Burst Size: 1~64, 000), %
Alternative (Alarm Frame: 0~8, 000, Normal Frame: 1~ A
8, 000), All
Error Insertion FAS, B1, B2, B3, REI-P/MS-REI, REI-P/HP-REI,
HP-IEC, Bit All, Bit Info.
Error Insertion Timing Single, Single Burst Bit (Burst Size: 1~64, 000), Rate

(1.0E-9, 1.0E-8, 1.0E-7, 1.0E-6, 1.0E-5, 1.0E-4, 1.0E-3),
Programmed Rate (A*E-B | A: 1.0~9.9, B: 3~10), All

K1, K2 G.783 F7=i G.841 (T HEHL
Pointer AU pointer
NDF: 0000~1111
SS:00~11

Pointer: 0~1023
+dJustification, —dJustification

APS Sequence Generation K1/K2: 2~64 Words, Repeat 1~8, 000 Frame/Word,
Single F721% Repeat generation.
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Port setting

IPv4
This port IPv4 Address, Netmask, Gateway
ARP Reply Not send, Reply to this port ARP request, Reply to all

ARP request

ICMP Echo (PING) Not send, Reply to this port ping request
Reply

PPP Scramble: On/Off

GFP (Opt01)

LAPS (Opt01)

LEX (Opt01)

Mode

Descramble: On/Off

Minimum Flag Length: 1 byte/2 byte

FCS: 16 bit/32 bit

Negotiation: On/Off, Restart, Retry, Abort,
Max-Receive-Unit (default: 1500),
Magic-number (random), IPCP (Send this
port IP address) Default, Time out

Scramble: On/Off
Descramble: On/Off
FCS: 32 bit
Receive Conditions:
Extension Header size (NULL F7-i% Linear LAM):
2~58 byte (eHEC % [r<)
cHEC Presync times: 1~16
CSF Recovery: 1~16
Payload header checking: On/Off

Scramble: On D%
Descramble: On D&
Minimum Flag Length: 1 byte/2 byte
FCS: 32 bit
Rate adaptation
X/Y (add X byte every Y frame byte)
X: 0~1024 byte/16 byte
Y: 4096/8192/16384/32768/65536

Scramble: On/Off

Descramble: On/Off

Minimum Flag Length: 1 byte/2 byte

FCS: 16 bit

Negotiation: On/Off, Restart, Retry, Abort,
Max-Receive-Unit (default: 1500),
Magic-number (random), IPCP (Send this
port IP address) Default, Time out

Normal, Monitor, Through (OH Overwrite Y, 72L)
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Stream

Number of Streams 256 Streams/Port

Stream Setting

Distribution Stream Transport Mode: Continuous, Continuous Burst,
Stop after this Stream, Next Stream, Jump to Stream,
Jump to Stream for Count (Loop Count: 1~16, 000, 000)

Frame per Burst 1~1, 099, 511, 627, 775
Burst per Stream 1~1, 099, 511, 627, 775
Frame view Raw frame, Decoded

Gap Setting
Inter Frame Gap™3 PPP/LEX/LAPS: 73f##E 3.3 ns, 3.3 ns~120 s CHEHE7
I% Random 7% & ] HE™4
GFP: 53fi#1E£ 13.4 ns, 0 ns~120 s CEEME/~1F Random 3%
JE R HE
Inter Burst Gap™3 PPP/LEX/LAPS: /3fi#HE 3.3 ns, 3.3 ns~120 s THEEfHK
E R RE
GFP: 43 f##E 13.4 ns, 53.5 ns~120 s T Efilf £72 1%
Random #% & A B
Inter Stream Gap™3 PPP/LEX/LAPS: /3fi#HE 3.3 ns, 267.1 ns~120 s CTHEEME
A% E Al e
GFP: 53 fi#fE 13.4 ns, 267.1 ns~120 s CHEEM E/IX
Random #% & A AE
X3 ZOfEIX 0C-48, STM16 mapping D EXDE
Virtual concatenation mapping D &I ED Bit rate [Z HLHIT5
4. Random IZFETH720IC frame length 1% 64 bytes LA EIZEREDZ L
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Frame Setting

Frame Size

FCS: CRC32, CRC16

MAC Address: Fixed , Increment , Decrement, Random
(Changeable portion specified in 4 bits
units), Gateway (DA ®#), This port (SA
DFr)

VLAN tag™s: 1 layer £T VLAN tag ZfIlI74E, VLAN ID
I Increment, Decrement, Random (Z5% & A HE

MPLS label*s: MPLS label ([ EEZ E) % 10 1 E TR a]
e
Protocol Editing: None, IPv4, TCP/IPv4, UDP/IPv4,
GMP/IPv4, ICMP/1IPv4, RIP/UDP/1Pv4,
DHCP/UDP/1Pv4 , IPv6, IPX, ARP,
MAC Control , IS-IS, LEX Control
Packet™s, GFP, PPP, Ethernet

IPv4/IPv6: IP Destination/Source Address (% [# i€ fE,
Increment, Decrement, ¥7213 Random (2% 41
L HIRRE A REXT

TCP/UDP: Destination Port Number F7213% Source Port
Number % Increment F£721% Random (25X & 7
He

Data Field: £E® data field % All 0, All 1, Alternatel/0
(Each bit, Each 2 bits, Each 4 bits, Each 1

byte, Each 2 bytes), Increment, Decrement,
Random, Single PRBS9 5% E FIHE

Data Field 1 ® % Programmable, Time Stamp ™8

TR

Sequence Number™s, Test Frame (2% € Al fig
Programmable Header Pattern: 1 -2® User defined
pattern %% i€ 7 HE

8~65, 535 byte .
Auto, Fixed, Increment™?, Random™9 7% i€ 7] i

Pk

%6

T

X8

%9

VLAN tag & MPLS label I [RIFF(2fE A ]

LEX Control Packet /& LEX mapping Z 3R L 7= & & D AR N 7] HE
IPv6 TlZ, Increment, Decrement, Random D% EIFE Y ME 1~32 T
FEE "I HE, F7= Destination F7-21% Source Address DV T FUh&EH AT
e

Sequence Number F7-/% Time Stamp % L7-&L%, TCP/UDP /X7
k@ Checksum field 1Z=7 — DfEAHAZILD

Frame size @ Increment & Random #% EiZ Protocol 2% None D&ED
77‘:]:51"5 T Ae
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PPP/Cisco HDLC Address: FFh (User defined) Cisco HDLC: 0Fh MAPOS
/MAPOS Version 1 Version 1: 03h
/MAPOS 16 Control: 03h (User defined) Cisco HDLC: 00h MAPOS
Version 1: 03h
Address MAPOS16: 0003h
MAPOS16 @ &% Address field I3 16 bit, Control field I%
0 bit
Protocol: 16 bit User defined (default 0021)

FCS: Auto

GFP* PLI: Auto
cHEC: Auto

PTI: (User defined)

PFI: (User defined)

EXI: (User defined)

UPIL: (User defined)

tHEC: (User defined)

Header information: (User defined)
eHEC: Auto

FCS: Auto

LAPS*1 AddressI: (User defined)
Control: (User defined)
SAPI: (User defined)
FCS: Auto

LEX*1 AddressI: (User defined)
Control: (User defined)
Protocol Type: (User defined)
frag: (User defined)

PAD: (User defined)

FCS: Auto

%1: MU120103B-01/MU120104B-01: EoS mapping ?&& D i8R Al g

-t
=
A
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Protocol Setting
Ethernet

IPv4 (RFCO0791)

DA: (2 Refer Frame setting/MAC Address)
SA: (> Refer Frame setting/MAC Address)
Type: Automatically assigned, User defined
FCS: Automatically calculated

Version: 4 (DEC)
THL: Auto
Type of service: User defined (initial 00 (hex))
Bit0~2 (Precedence): 111-Network control
110-Internetwork control
101-CRITIC/ECP
100-Flash override
011-Flash
010-Immediate
001-Priority
000-Routine
Bit3: 0 = Normal delay, 1 = Low delay
Bit4: 0 = Normal throughput, 1 = High throughput
Bit5: 0 = Normal Reliability, 1= High Reliability
Bit6~7: 2 bit user defined
Total Length: Auto
Identification: User defined (4 byte)
Flag: User defined (initial 010 (b))
Bit0: User defined
Bitl: (DF) 0= May Fragment, 1= Don’t Fragment
Bit2: (MF) 0= Last Fragment, 1= More Fragment

Fragment offset: 0~8, 191 (DEC) user defined (initial 0)
Time to Live:0~255 (DEC) user defined (initial
64)
Protocol: 0~255 (DEC) user defined (initial 0)
TCP %7213 UDP # &R L7551 B EREE
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
Class & Mask 7% € Rl 6E
Destination Address:Static, Increment, Decrement,
Random
Class & Mask 7% & Al HE
Option: 0~40 byte
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IPv6 (RFC2460) Version (4 bit): 6
Traffic class (8 bit): 0-uncharacterized traffic
1-“filler” traffic
2-unattended data transfer
3-reserved
4-attended bulk transfer
5-reserved
6-interactive traffic
7-internet control traffic
Flow Label (20 bit): 20 bit user defined (initial all 0)
Payload length (16 bit): Auto
Next header (8 bit):0~255 (DEC) user defined (initial
59)
Hop Limit (8 bit): 0~255 user defined (initial 0)
Source Address (128 bit): Static, Increment, Decrement,
Random
Class & Mask i & FIAE (byte mask)
Destination Address (128 bit): Static, Increment,
Decrement, Random
Class & Mask i & FIHE (byte mask)

TCP (RFC0793) Source Port (16 bit): User defined, 0~65535

Destination Port (16 bit): User defined, 0~65535

Sequence Number (32 bit): User defined

Acknowledgement Number (32 bit): User defined, 0000~
FFFF

Data offset (4 bit): Z/EE 5

Reserved (6 bit): User defined, 0~63

Control bit (6 bit): User defined, bit TRXE
Window (16 bit): User defined, 0~65535
Checksum (16 bit): Auto

Urgent pointer (16 bit): User defined, 0~65535
Option: 0~40 byte

Padding: all 0

UDP (RFC0768) Source Port (16 bit): User defined, 0~65535
Destination Port (16 bit): User defined, 0~65535
Length (16 bit): Auto

Checksum (16 bit): Auto

IGMP (RFC2236) Type (4 bit): 11-Membership query
12-Versionl Membership report
16-Version2 Membership report
17-Leave group

Max response time (8 bit): User defined, 0~255

Checksum (16 bit): H#EFHH

Group address (32 bit): User defined

Version: #%EE 2
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ICMP Type (8 bit): 0 = Reply
(RFC792, 950, 1256) 3 = Destination Unreachable
4 = Source Quench
5 = Redirect
8 = Echo

9 = Router Advertisement

10 = Router Selection

11 = Time Exceeded

12 = Parameter Program

13 = Time Stamp

14 = Time Stamp Reply

15 = Information Request

16 = Information Reply

17 = Address Mask Request

18 = Address Mask Reply
Code (8bit): User defined 0~255
Checksum (16 bit) : Automatically calculated (Soft)
Data: For Echo Request/Response
Identifier (16 bit): User defined
Sequence Number (16 bit): User defined

RIP (RFC2453) Command (8 bit): 1 =Request
2 = Response
Version (8 bit):1=RIP versionl
2 = RIP version2
Address Family Identifier (16 bit):
0000
0002 = IP protocol
FFFF = Authentication entry see next
Route tag: User defined
IP Address: User defined
Subnet Mask: User defined for Version2
Next hop: User defined for Version2
Metric: 0~4294967295 (DEC)
Authentication type (16 bit): 1-IP Route
2-Password
3-Keyed Message
Digest Algorithm
Authentication Data: ASCII 16 byte entry
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DHCP (RFC2131)

MPLS (RFC3031, 3032)

Op Code (8bit): User defined
1 = Boot request
2 = Boot reply
Hardware type (8 bit): User defined
1 =10 MB Ethernet
Hardware address length (8 bit): User defined
6 = for MAC address
Hops (8 bit): User defined (0~255)
Transaction ID (32 bit) : User defined
(0~4294967295 (DEC))
Seconds (16 bit): User defined (0~65535(DEC))
Flag (16 bit) : User defined
0000 = Nobroadcast
8000 = Broadcast
Client IP address (32 bit): User defined
Your IP address (32 bit): User defined
Server IP address (32 bit): User defined
Relay Agent IP address (32 bit): User defined
Client Hardware address (16 byte): User defined
Server Host Name (64 byte): User defined
Boot File Name (128 byte): User defined
Option (0~64 byte): User defined

Label (20 bit): User defined
0 = IPv4 explicit null label
1 = Router alert label
2 = IPv6 explicit null label
3 = Implicit null label
4~15 = Reserved

EXP (3 bit): User defined

S (1 bit): Bottom of stack

TTL (8 bit): User defined

10 fE> MPLS 2353% /& 7] fig
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Error Insertion
PPP FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error, Aborted Frame
GFP* Correctable cHEC Error, Uncorrected cHEC Error,
Correctable tHEC Error, Uncorrected tHEC Error,
Correctable eHEC Error, Uncorrected eHEC Error, FCS
Error, Ethernet: FCS Error, Undersize, Oversize,
Fragments, Oversize & FCS Error
LAPS* FCS Error, Aborted Frame, Ethernet:
FCS Error, Undersize, Oversize,
Fragments, Oversize & FCS Error
LEX*1 FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error, Aborted Frame, Ethernet: Undersize
1P IPv4 Header Checksum Error
TCP/UDP TCP/UDP Checksum Error
Data A7 11 Packet BER Test (ZTxt)iia: PRBS Error

Client Management
Frame

Type: Signal Loss/Sync Loss/User1/User2
Header: PFI, EXI, UPI, Payload are editable
Size: 8~1024 bytes, multiple of 4

Insertion Mode: Single/Repeat

Insertion Interval: 10 ms~2560 ms/10 ms step
Insertion Interim Frame: Idle/Stream

Unframed BER Setting

Test Pattern: PRBS23, PRBS31
Error Insertion: Bit All

Insertion Timing: Single, Rate (1.0E-9, 1.0E-8, 1.0E-7,
1.0E-6 , 1.0E-5, 1.0E-4, 1.0E-3) ,
Programmable Rate (1.0E-10~9.9E-3)

Measurement Function
SONET/SDH Test
Performance

K1, K2 Monitor

G. 826
G.783 F7ziF G.841 I[ZHEHL

¥%1: MU120103B-01/MU120104B-01: EoS mapping 0 &0 2341 Al fE
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Pointer Monitor AU Pointer
Graph: Pointer value, Pointer Inc/Dec
Resolution: 1 s, 1 min, 15 min, 60 min

OH Monitor SOH, POH, Jo, J1
Display: CRC, TIM
S1, C2: Z1ZL7= Octet &7 a2 —RFFoR

APS Switch Time Trigger: Error, Alarm, External trigger
Resolution: 125 us
Threshold: 1 ms, 10 ms, 100 ms
Start — Waiting trigger — Trigger detect — Stop

APS Sequence Capture Trigger: Error, Alarm, External trigger
Trigger Position: 1~64
64 word (1 word: 1~8, 000 frame)

Counter

Mode Accumulated, 1 s current

SONET/SDH NDF Count/Rate, +PJC Count/Rate, —PJC Count/Rate,
Consecutive Count/Rate, PPM, HP-IEC Count/Rate,
REI-P/HP-REI Count/Rate , B3 Count/Rate ,
UNEQ-P/HP-UNEQ Count/Second , PLM-P/HP-SLM
Count/Second , RDI-P/HP-RDI Count/Second ,
LOP-P/AU-LOP
Count/Second AIS-P/AU-AIS Count/Second ,

REI-L/MS-REI Count/Second , B2 Count/Rate , Bl
Count/Rate, RDI-L/MS-RDI Count/Second, AIS-L/MS-AIS
Count/Second, OOF Count/Second, LOF Count/Second,
Bit Info.

Count/Rate™10, Pattern Sync. Loss Count/Second*10, SQ
Error Count/Second™11, Out of Alighment Count/Second™1!

GFP*1 Transmitted/Received Frame
Transmitted/Received Bit Rate
Transmitted/Received byte
Transmitted Rate

Received Rate

cHEC Error/correctable cHEC Error
tHEC Error/correctable tHEC Error
HEC Error

FCS Error

Server Signal Fail Interval

Client Loss of Sync Frame

Client Loss of Sync Interval

Client Loss of Signal Frame

Client Loss of Signal Interval

%1: MU120103B-01/MU120104B-01: EoS mapping 7 & X0 A& Alfie
#10:v w708 Bulk IR ESIV TN D EED A E AT BE
$¢11:Virtual Concatenation M &E D A IEIR A HE
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LAPS™

LEX*

Ethernet

IPv4

TCP/UDP

Transmitted/Received Frame
Transmitted/Received Bit Rate
Transmitted/Received byte
Transmitted byte After Adaptation
Transmitted byte After Stuffing
Received byte Before Adaptation
Received byte Before Destuffing
Transmitted Rate

Received Rate

FCS error

Aborted frame

Transmitted/Received Frame,
Transmitted/Received Bit Rate,
Transmitted/Received byte,
Transmitted byte After Stuffing,
Received byte Before Destuffing,
Transmitted Rate,

Received Rate,

FCS error,

Fragments,

Undersize,

Oversize,

Oversize & FCS Error,

Aborted frame

Transmitted/Received Frame Count,
Transmitted/Received Frame Rate,
Transmitted/Received Bit Count,
Transmitted/Received Bit Rate,
Transmitted/Received byte Count,
Transmitted/Received Rate,

FCS Error,

Undersize,

Fragment,

Oversize,

Oversize & FCS Error,

MAC Control Frame,
Transmitted/Received ARP Request,
Transmitted/Received ARP Reply

Transmitted/Received IPv4 Packet Count,
Transmitted/Received IPv4 Packet Rate,
Transmitted/Received Ping Request,
Transmitted/Received Ping Reply,

IP Header Checksum Error

Received TCP Packet Count, Received TCP Packet Rate,
Received UDP Packer Count, Received UDP Packet Rate,

TCP Checksum Error*12, UDP Checksum Error*12

MU120103B-01/MU120104B-01: EoS mapping D &X D AR A HE
%12: IP layer TV 77 A MEE =/ VryNE=T — L THY D
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Data Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate
User Defined counter conditions;
Destination MAC Address™13: don't care, Match,
. Not match
Source MAC Addressxlﬁti don't care, Match, Not match
Destination IP Address™14: don't care, Match,
. Not match
Source IP Address™14: don't care, Match, Not match
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Error: don't care, Match, Not match
Pattern & Error ®=2v 5 43 a2\ TiE, Capture ®
Pattern and Error Conditions & & £+
Packet BER Test Transmitted/Received Test Frame Count , Sequence %
(Opt11) Error, Received PRBS Frame Error Count/Rate, Received
P PRBS Bit Error Count/Rate
Unframed BER Test Bit Error Count/Rate, Pattern Sync. Loss Count/Second
Graph 8 FED I T 7 %R, /e 1's, 1 min, 15 min, 60 min

%13: Frame-Mapped GFP/LAPS (X.86)/LEX mapping TP X & A hE
%14 PPP/Cisco HDLC/MAPOS Version 1/MAPOS 16 mapping TDHax
7E I RE
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Capture
Capture Buffer 256 Mbyte/Port

Capture Filter/Trigger

Filter condition settings;
Destination MAC Address™13: don't care, Match,
Not match
Source MAC Address™13: don't care, Match,
Not match
Destination IP Address: don't care, Match,
Not atch
Source IP Address: don't care, Match, Not match
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Error: don't care, Match, Not match

Trigger condition settings;

Destination MAC Address™13: don't care, Match,

Not match
Source MAC Address™13: don't care, Match,

Not match

Destination IP Address: don't care, Match, Not match
Source IP Address: don't care, Match, Not match
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Error: don't care, Match, Not match

External Trigger:
Traffic is out of range:0~100%
Latency is out of range:1 ns~59 s
Manual Trigger:
Trigger Position Settings; Top, Middle, Bottom

% 13! Frame-Mapped GFP/LAPS (X.86) /LEX mapping T A% iE Al Hg
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Pattern and Error Destination MAC Add_ress>:413148 bit Mask:bit mask
Conditions Source MAC Address®13:48 bit Mask:bit mask

Destination IP Address:32 bit Mask:bit mask
Source IP Address:32 bit Mask:bit mask
Patternl, 2;
Pattern:32 bit Mask:byte mask
Base position:Top of Frame, Top of Ethernet Frame*13
Error type: Good Frame, FCS Error, Undersize,
Fragments, Oversize, Oversize&FCS
Error, IP Header checksum Error, TCP
checksum Error, UDP checksum Error,
Sequence Error*15, PRBS Frame Error*15,
Ethernet FCS Error®16, Ethernet Undersize™
13 . Ethernet Fragments * 16,  Ethernet
Oversize™16, Ethernet Oversize&FCS Error™
16, LEX FCS Error*17, LAPS FCS Error*
18, GFP FCS Error®19, Correctable eHEC
Error *19, Uncorrectable eHEC Error*19,
Correctable tHEC Error*19, eHEC Error*19

Combination;
And, Or

$%13: Frame-Mapped GFP mapping/LAPS (X.86) mapping/LEX mapping
TOHBE I HE

%15: MD1230B-11 234488

%16: Frame-Mapped GFP mapping, LAPS (X.86) mapping TD &% E 7]
e

%17 LEX mapping TO &% E Al HE

$%18: LAPS (X.86) mapping CTOD iR E Al

%19: Frame-Mapped GFP mapping TP A 5% iE I HE

A-69




114RA  H#

MU120103B (&)

15H

Pk

Decode Protocol

Ethernet (Type II, IEEE802.3, Mac Control), VLAN,
MPLS, LLC, LACP, BPDU (STP, RST, MST), ARP,
Ethernet OAM, IP, IPv6 (Extended, Header % & %¢),
IPX, OSINL, IS —1IS, IGMP (IGAP % & #¢), ICMP,
ICMPv6 (NDP, -LD, MLDA #%&¢), TCP, UDP, OSPF,
OSPFv3, DVMRP, LDP (CR-LDP), BGP4, RIP, DHCP,
RSVP (RSVP-TE), BGP4 +, PIM-SMv2, PPP (LCP,
IPCP , IPv6CP , OSINLCP , MPLSCP % & ¢ ) ,
CiscoHDLC, MAPOS, NSP, SSP, Test Frame

Extended Decode Sniffer® Technologies (Opt04) £7-lE MX123002A = A
Protocol IN—MENTEY 22— 2D, 400 FiE T rbaLT a2 — &L
A AT HE
MD1230 7 73Vi% Ethereal® Convert #8E%4 & ¢
Replay Xr T F XTI — LEEEFEAN) — A
Latency Test Frame #%[3 95241280 1 Y7V 71, Max,

Min, Avg.L %7 02T Latency 2R~

Protocol Emulation

PPP (LCP, IPCP), ICMP, BGP—4, IGMP, ARP

Ping

Destination: User defined
Send: 4 [A]
Result: Reply, bytes, time, TTL
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Frame Arrival Time
Variation (Packet Jitter)

Resolution 32 WU BADFER TR
53##%6E: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1 s.
Offset EREIZEL D, Max. 3 min.
Graph Frame Count vs. Time Interval
Auto scale: On/Off
Traffic Monitor 64 AN — KETYUT LA A LZHITE FTHE
Target: IPv4 Address, Protocol Number (IP Protocol)
Traffic Map 64 AN — AETIT LA LZHIE AT RE
Target: MAC Address™13, IPv4 Address
Service Disruption Time Frame disruption F¢f#]
Power Meter M EHH: —25~+1dBm

HIEMEE: £2dB

Automatic Test

RFC2544 Automatic Test PLFD 4 FFEOT ANIEIG (MD1230 7 7301E[1]~[4]% F&
B CRBR A HE

[1] Throughput

[2] Latency

[3] Frame Loss Rate

[4] Back-to-back frames

Port Pairs Traffic Distribution: One to one, Partially meshed,
Fully meshed

Traffic Orientation: Unidirectional, Bidirectional

Mesh Type: Round Robin, Peak Loading

VLAN Tag: On/Off
VLAN ID: 1~4095

Test Setting Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: Start form 64~65535
Step Size 1~65471
Count 1~25
Test Frame Protocol: MAC, IP
Device Type: Store and forward, Bit forward
Leaning Frame:
Leaning Mode: Never, Once, Every Trial
Retries: 1~999

Throughput Duration: 2~999 s

Number of Trials: 1~50

Burst Size: 1~1000

Rate (%): Initial rate, minimum rate, maximum rate,

resolution, 0.01 % step

Loss Tolerance: 0~100 %, 0.0001 % step

Result: Frame Rate (%), Frame/s, Bit/s, byte/s

Graph: Frame Rate (%), or Frame/s or Bit/s or byte/s vs.
frame size, Theoretical value

13! Frame-Mapped GFP mapping/LAPS (X.86) mapping/LEX mapping
TDOHFBE I HE
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Latency Duration: 2~999 s
Number of Trials: 1~50
Rate (%): Initial rate, step rate, step count, 0.01%
step, Result of Throughput Rate
Burst Size: 1~1000
Result: Latency (Zf#hg 0.01 us)
Graph: Latency vs. frame size
Frame Loss Rate Duration: 2~999 s
Number of Trials: 1~50
Rate (%): Initial rate, step rate, step count, 0.01 % step
Burst Size: 1~1000
Result: Frame Loss Rate (%)
Graph: Frame Rate vs. Frame Loss Rate
Back-to-Back Frames Duration: 2~999 s
Number of Trials: 1~50
Rate (%): Initial rate, step rate, step count, 0.01 % step
Burst Size: 1~1000
Loss Tolerance: 0~100 %, 0.0001 % step
Result: 7L — 23K
Graph: 7L — 244 vs. frame size
BREEMERE
TR P BERE: 0~ +40C
RERE —20~+60C
THE R 45 W LLF
P AL PICMG2.0 R2.1 [ZVE#L
262.0 (W) xX20.0 (H) X174.5 (D) mm
REEEET
& 1.5kg LAF
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B4 MU120104B
4 2.5G (1.55) EV=—/L
iAn EFUa—)L X1
FTar MU120104B-01: EoS Mapping
Mapping: F-GFP, LAPS, LEX
Concatenation: [SDH] VC-4-Xc (X =16, 8, 4, 3, 2),
VC-4, VC-3
[SONET] STS-Xc (X =48, 24, 12, 9,
6, 3), STS-1
MU120104B-02: Virtual Concatenation
[SDH] VC-4-Xv (X=8, 17,6, 5, 4, 3, 2),
VC-3-Xv (X =24, 21, 18, 15, 12, 9, 6, 3)
[SONET] STS3c-Xv (X=8, 17, 6, 5, 4, 3, 2),
STS1-Xv (X =24, 21, 18, 15, 12, 9, 6, 3)
Interface

Corresponding Specification | OC-48/STM-16

Connector SC
Number of Ports 1
Bit Rate 2488.320 M bit/s = 50 ppm (NRZ)
Clock Internal (#=50 ppm Variable), Receive, Lock (64 kHz +
8 kHz, 1.5 MHz, 2 MHz, 1.5 Mbit/s, 2 Mbit/s)
Wavelength 1500~1580 nm
Output Level —2~+3 dBm
(PRBS23 -#5/30U —)
Extinction Ratio 8.2dB Ll I
SMSR 30dB Uk
Spectral Width 1nm BAF
Pulse Mask '3
5o
00220475 05 0625078 10
NORMALIZED TIME (Unit Interval)
Input Sensitivity —28~—9 dBm
Loss Detection —40~—35 dBm
Return Loss 27 dB
Maximum Rating —6 dBm
Absolutely
Laser Safety 21 CFR 1040.10:1995 CLASS I

TEC60825-1:2001 CLASS 1
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LED Link, Tx, Rx, Error, Optical Send
SONET/SDH Setting
Frame SONET/SDH
Mapping OC-—48c/STM-—16¢c -— (a) -— PPP

Measurement CH

Dummy CH

OC-—48¢/STM-—16¢ -—
OC-—48¢/STM-—16¢ -—
OC-—48¢/STM-—16¢ -—
OC-—48¢/STM-—16¢ -—
OC-—48¢/STM-—16¢ -—
Unframed
(a):

VC4*16¢

VC4*Xe *1, *2

VC4 *1, *2

VC3 *1, *2

VC4*Xv *2

VC3*Xv *2
(b):

F-—GFP *1

LEX *1

LAPS *1

Tx/Rx: 1 Ch, 1¥7>% dummy CHs.

a) -— CiscoHDLC

a) -— MAPOS Versionl
a) -— MAPOS 16

a) -— Bulk

a) -— ((b))

P

Contiguous Concatenation
Payload
9 _TD payload & Dummy CH ® POH IZ[FIUNZ
PRBS15, PRBS23, PRBS31, All 0, All 1, Copy, Idle
POH
All byte except B3 are editable
Path trace: J1 (CRC7, Trace on)
Pointer
NDF: Measurement CH IZ[FIU
SS: Measurement CH (Z[RIL
AU pointer: 522 [EE
Virtual Concatenation
9T payload & Dummy CH @ POH IX[FIUN%
Size
VC-4 when VC-4-Xv, VC-3 when VC-3-Xv
Payload
PRBS15, PRBS23, PRBS31, All 0, All 1, Idle
POH
B3 # R4 byte fREE I HE
Path trace: J1 (CRC7, Trace on)

¥1: MU120103B-01/MU120104B-01: EoS mapping & X0 Z8# IR A HE
%2: MU120103B-02/MU120104B-02: Virtual concatenation mapping @

LEDIHIER AT HE
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OH Preset SOH: ©/31 (B1, B2, H1, H2, H3, K1, K2 #&<)

POH: 231k (B3 #k&<)
Path trace: J0O, J1 (CRC7, Trace on)

Virtual Concatenation POH Setting
A0 POH A3 Al HE
(B3, H4 #F#r<)
H4 Reserved bits are 0 [EE
Differential delay generator: On/Off
#ifH: =100 pointer
S3fi#HE: 1 pointer
Differential delay recovery
=100 pointer (Start CH pointer (ZxfLC)

Alarm Addition LOS, LOF, AIS-L/MS-AIS, RDI-L/MS-RDI,
TIM-L/MS-TIM, AIS-P/AU-AIS, LOP-P/AU-LOP,
RDI-P/HP-RDI, PLM-P/HP-SLM, TIM-P/HP-TIM,
UNEQ-P/HP-UNEQ

i
Alarm Addition Timing Single, Single Burst Frame (Burst Size: 1~64, 000), %
Alternative (Alarm Frame: 0~8, 000, Normal Frame: 1 A
~ 8, 000), All
Error Insertion FAS, B1, B2, B3, REI-P/MS-REI, REI-P/HP-RET,
HP-IEC, Bit All, Bit Info.
Error Insertion Timing Single, Single Burst Bit (Burst Size: 1~64, 000), Rate

(1.0E-9, 1.0E-8, 1.0E-7, 1.0E-6, 1.0E-5, 1.0E-4, 1.0E-3),
Programmed Rate (A*E-B | A: 1.0~9.9, B: 3~10), All

K1, K2 G.783 F72i% G.841 IZHEHL
Pointer AU pointer

NDEF: 0000~1111

SS: 00~11

Pointer: 0~1023
+Justification, —Justification

APS Sequence Generation K1/K2: 2 ~64 Words, Repeat 1~8, 000 Frame/Word,
Single F72i% Repeat generation.
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Port setting

IPv4
This port IPv4 Address, Netmask, Gateway
ARP Reply Not send, Reply to this port ARP request, Reply to all ARP

request

ICMP Echo (PING) Not send, Reply to this port ping request
Reply

PPP Scramble: On/Off

GFP (Opt01)

LAPS (Opt01)

LEX (Opt01)

Mode

Descramble: On/Off

Minimum Flag Length: 1 byte/2 byte

FCS: 16 bit/32 bit

Negotiation: On/Off, Restart, Retry, Abort,
Max-Receive-Unit (default1500),
Magic-number (random), IPCP (Send this
port IP address) Default, Time out

Scramble: On/Off
Descramble: On/Off
FCS: 32 bit
Receive Conditions:
Extension Header size (NULL F7-i3 Linear LM
2~58 byte (except eHEC)
cHEC Presync times: 1~16
CSF Recovery: 1~16
Payload header checking: On/Off

Scramble: On O
Descramble: On D%
Minimum Flag Length: 1 byte/2 byte
FCS: 32 bit
Rate adaptation
X/Y (add X byte every Y frame byte)
X:0~1024 byte/16 byte
Y:4096/8192/16384/32768/65536

Scramble: On/Off

Descramble: On/Off

Minimum Flag Length: 1 byte/2 byte

FCS: 16 bit

Negotiation: On/Off, Restart, Retry, Abort, Max-Receive-
Unit (default: 1500), Magic-number
(random), IPCP (Send this port IP address)
Default, Time out

Normal, Monitor, Through (OH Overwrite Y, 72L)
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Stream

Number of Streams 256 Streams/Port

Stream Setting

Distribution Stream Transport Mode: Continuous, Continuous Burst,
Stop after this Stream, Next Stream, Jump to Stream,
Jump to Stream for Count (Loop Count: 1~16, 000, 000)

Frame per Burst 1~1, 099, 511, 627, 775
Burst per Stream 1~1, 099, 511, 627, 775
Frame view Raw frame, Decoded

Gap Setting
Inter Frame Gap™3 PPP/LEX/LAPS: /3fi#HE 3.3 ns, 3.3 ns~120 s CREIEEE
721% Random % & Al AE™4
GFP: /3f#H2 13.4 ns, 0 ns~120 s CHEEMEE/-% Random
X E Al e
Inter Burst Gap™3 PPP/LEX/LAPS: />fi#6E 3.3 ns, 3.3 ns~120 s CHEEHH*
JE P RE
GFP: 73 fi#fig 13.4 ns, 53.5 ns~120 s T EfH 72 1%
Random 7% € "I HE
Inter Stream Gap™3 PPP/LEX/LAPS: /3 f#£5E 3.3 ns, 267.1 ns~120 s CHEEME
B E A HE
GFP: 7 f#HE 13.4 ns, 267.1 ns~120 s T EE E/=1E
Random 7% € "I HE
X3 ZOfEIX 0C-48, STM16 mapping D EXDE
Virtual concatenation mapping D &I ED Bit rate [Z HLHIT5
4. Random IZFETH720IC frame length 1% 64 bytes LA EIZEREDZ L
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Frame Setting

Frame Size

FCS: CRC32, CRC16

MAC Address: Fixed, Increment, Decrement, Random
(Changeable portion specified in 4 bits
units), Gateway (DA ®#), This port
(SA D#H)

VLAN tag*s: 1layer £C VLAN tag Z {17l #E, VLAN

ID % Increment, Decrement, Random

X IE AIHE

MPLS label®s:  MPLS label ([E EfER%E) & 10 {#ETHHN
AHE

Protocol Editing: None , IPv4, TCP/IPv4, UDP/IPv4 ,
IGMP/IPv4 , ICMP/IPv4 ,
RIP/UDP/1Pv4,

DHCP/UDP/IPv4, IPv6, IPX, ARP,
MAC Control, IS — IS, LEX Control
Packet™s, GFP, PPP, Ethernet

IPv4/IPv6: IP Destination/Source Address X [E & fE
Increment, Decrement, $721% Random (Z%4L
X% E A REHT

TCP/UDP: Destination Port Number F7-i% Source Port
Number % Increment F7-i% Random (2% E 7
e

Data Field: f£&E® data field % All 0, All 1, Alternatel/0
(Each bit, Each 2 bits, Each 4 bits, Each 1

byte, Each 2 bytes), Increment, Decrement,
Random, Single PRBS9 Z5%/E Al HE

Data Fie}d 1 O % Programmable, Time Stamp™®, Sequence
Number™s, Test Frame |Zi% € AJAE

Programmable Header Pattern: 1 -2 @ User defined
Pattern Z5% & Al g

8~65, 535 byte . .
Auto, Fixed, Increment™?, Random™? % & 7] HE

%5
%6

KT

28t

5

VLAN tag & MPLS label I [RIFF(2fE A ]

LEX Control Packet can be chosen only when choosing LEX
mapping

IPv6 ClZ, Increment, Decrement, Random O EIFXE v ME 1~32 T
FREPIHE, F7= Destination F721% Source Address DT AU AR AT
Bb

Sequence Number 7213 Time Stamp ZfEHL7-LX, TCP/UDP / 7~
k@ Checksum field 1Z=7 — DA ASIND

Frame size @ Increment & Random %/ E/Z Protocol 2% None D&ED
H*El Hﬂ?T He
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OH Setting

PPP/Cisco HDLC Address: FFh (User defined) Cisco HDLC: 0Fh MAPOS
/MAPOS Version 1 Version 1: 03h
/MAPOS 16 Control: 03h (User defined) Cisco HDLC: 00h MAPOS
Version 1: 03h
Address MAPOS16: 0003h
MAPOS16 ®D&X Address field i3 16 bit, Control field i%

0 bit

Protocol: 16 bit User defined (default 0021)
FCS: Auto

GFP*1 PLI: Auto

cHEC: Auto

PTI: (User defined)

PFI: (User defined)

EXI: (User defined)

UPIL: (User defined)

tHEC: (User defined)

Header information: (User defined)
eHEC: Auto

FCS: Auto

LAPS*1 AddressI: (User defined)
Control: (User defined)
SAPIL: (User defined)
FCS: Auto

LEX*1 AddressI: (User defined)
Control: (User defined)
Protocol Type: (User defined)
frag: (User defined)

PAD: (User defined)

FCS: Auto

%1: MU120103B-01/MU120104B-01: EoS mapping & XD A& A FE

—~

PN

-t
=
A
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Protocol Setting
Ethernet

IPv4 (RFCO0791)

DA: (— Refer Frame setting/MAC Address)
SA: (— Refer Frame setting/MAC Address)
Type: Automatically assigned, User defined

FCS: Automatically calculated

Version: 4 (DEC)
THL: Auto
Type of service: User defined (initial 00 (hex))
Bit0~2 (Precedence): 111-Network control
110-Internetwork control
101-CRITIC/ECP
100-Flash override
011-Flash
010-Immediate
001-Priority
000-Routine
Bit3: 0 = Normal delay, 1 = Low delay
Bit4: 0 = Normal throughput, 1 = High throughput
Bit5: 0 = Normal Reliability, 1= High Reliability
Bit6~7: 2 bit user defined
Total Length: Auto
Identification: User defined (4 byte)
Flag: User defined (initial 010 (b))
Bit0: User defined
Bitl: (DF) 0=May Fragment, 1= Don’t Fragment
Bit2: (MF) 0 = Last Fragment, 1= More Fragment

Fragment offset: 0~8, 191 (DEC) user defined (initial 0)
Time to Live:0~255 (DEC) user defined (initial
64)
Protocol: 0~255 (DEC) user defined (initial 0)
TCP %7213 UDP #& IR U755 1L B #ER E
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
Class & Mask 7% € Rl 6E
Destination Address: Static, Increment, Decrement,
Random
Class & Mask 7% & Al HE
Option: 0~40 byte
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IPv6 (RFC2460) Version (4 bit): 6

Traffic class (8 bit): O-uncharacterized traffic
1-“filler” traffic
2-unattended data transfer
3-reserved
4-attended bulk transfer
5-reserved
6-interactive traffic
7-internet control traffic
Flow Label (20 bit): 20 bit user defined (initial all 0)
Payload length (16 bit): Auto
Next header (8 bit): 0~255 (DEC) user defined (initial
59)
Hop Limit (8 bit): 0~255 user defined (initial 0)
Source Address (128 bit):
Static, Increment, Decrement, Random
Class & Mask #% & A[iE (byte mask)
Destination Address (128 bit):
Static, Increment, Decrement, Random
Class & Mask #% & A8 (byte mask)

TCP (RFC0793) Source Port (16 bit): User defined, 0~65535

Destination Port (16 bit): User defined, 0~65535

Sequence Number (32 bit): User defined

Acknowledgement Number (32 bit): User defined, 0000~
FFFF

Data offset (4 bit): XEME 5

Reserved (6 bit): User defined, 0~63

Control bit (6 bit): User defined, bit Ti&E
Window (16 bit): User defined, 0~65535
Checksum (16 bit): Auto

Urgent pointer (16 bit): User defined, 0~65535
Option: 0~40 byte

Padding: all 0

UDP (RFC0768) Source Port (16 bit): User defined, 0~65535
Destination Port (16 bit): User defined, 0~65535
Length (16 bit): Auto

Checksum (16 bit): Auto

IGMP (RFC2236) Type (4 bit):11-Membership query
12-Versionl Membership report
16-Version2 Membership report
17-Leave group

Max response time (8 bit): User defined, 0~255

Checksum (16 bit): HEFHHE

Group address (32 bit): User defined

U

Version: % Efl 2
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ICMP
(RFC792, 950, 1256)

RIP (RFC2453)

Type (8 bit): 0 = Reply
3 = Destination Unreachable
4 = Source Quench
5 = Redirect
8 = Echo
9 = Router Advertisement
10 = Router Selection
11 = Time Exceeded
12 = Parameter Program
13 = Time Stamp
14 = Time Stamp Reply
15 = Information Request
16 = Information Reply
17 = Address Mask Request
18 = Address Mask Reply
Code (8bit): User defined 0~255
Checksum (16 bit): Automatically calculated (Soft)
Data: For Echo Request/Response
Identifier (16 bit): User defined
Sequence Number (16 bit): User defined

Command (8 bit): 1 = Request
2 = Response
Version (8 bit): 1 = RIP versionl
2 = RIP version2
Address Family Identifier (16 bit):
0000
0002 = IP protocol
FFFF = Authentication entry see next
Route tag: User defined
TP Address: User defined
Subnet Mask: User defined for Version2
Next hop: User defined for Version2
Metric: 0~4294967295 (DEC)
Authentication type (16 bit): 1-IP Route
2-Password
3-Keyed Message
Digest Algorithm
Authentication Data: ASCII 16 byte entry
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DHCP (RFC2131)

MPLS (RFC3031, 3032)

Op Code (8 bit): User defined

1 = Boot request

2 = Boot reply
Hardware type (8 bit): User defined

1 =10MB Ethernet
Hardware address length (8 bit): User defined

6 = for MAC address

Hops (8 bit): User defined (0~255)
Transaction ID (32 bit): User defined
(0~4294967295 (DEC) )

Seconds (16 bit): User defined (0~65535(DEC))
Flag (16 bit) : User defined

0000 = Nobroadcast

8000 = Broadcast
Client IP address (32 bit): User defined
Your IP address (32 bit): User defined
Server IP address (32 bit): User defined
Relay Agent IP address (32 bit): User defined
Client Hardware address (16 byte): User defined
Server Host Name (64 byte): User defined
Boot File Name (128 byte): User defined
Option (0~64 byte): User defined

Label (20 bit): User defined
0 = IPv4 explicit null label
1 = Router alert label
2 = IPv6 explicit null label
3 = Implicit null label
4~15 = Reserved

EXP (3 bit): User defined

S (1 bit): Bottom of stack

TTL (8 bit): User defined

10 fE> MPLS 233% %E Al 6E
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Error Insertion
PPP FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error, Aborted Frame
GFP* Correctable cHEC Error, Uncorrected cHEC Error,
Correctable tHEC Error, Uncorrected tHEC Error,
Correctable eHEC Error, Uncorrected eHEC Error, FCS
Error, Ethernet: FCS Error, Undersize, Oversize,
Fragments, Oversize & FCS Error
LAPS* FCS Error, Aborted Frame, Ethernet:
FCS Error, Undersize, Oversize,
Fragments, Oversize & FCS Error
LEX*1 FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error, Aborted Frame, Ethernet: Undersize
1P IPv4 Header Checksum Error
TCP/UDP TCP/UDP Checksum Error
Data A7 = 11 Packet BER Test (2 Tkl )in: PRBS Error

Client Management
Frame

Type: Signal Loss/Sync Loss/User1/User2
Header: PFI, EXI, UPI, Payload are editable
Size: 8~1024 bytes, multiple of 4

Insertion Mode: Single/Repeat

Insertion Interval: 10 ms~2560 ms/10 ms step
Insertion Interim Frame: Idle/Stream

Unframed BER Setting

Test Pattern: PRBS23, PRBS31
Error Insertion: Bit All

Insertion Timing: Single, Rate (1.0E-9, 1.0E-8, 1.0E-7,
1.0E-6, 1.0E-5, 1.0E4, 1.0E-3),
Programmable Rate ( 1.0E-10 ~
9.9E-3)

Measurement Function
SONET/SDH Test
Performance

K1, K2 Monitor

G. 826
G.783 F7ziF G.841 IZHEHL

%1: MU120103B-01/MU120104B-01: EoS mapping 0 &0 2341 Al fE
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Pointer Monitor AU Pointer
Graph: Pointer value, Pointer Inc/Dec
Resolution: 1's, 1 min, 15 min, 60 min

OH Monitor SOH, POH, Jo, J1
Display: CRC, TIM
S1, C2: Z{ZL7= Octet &7 2 —RFER

APS Switch Time Trigger: Error, Alarm, External trigger
Resolution: 125 us
Threshold: 1 ms, 10 ms, 100 ms
Start —» Waiting trigger — Trigger detect —

Stop

APS Sequence Capture Trigger: Error, Alarm, External trigger
Trigger Position: 1~64
64 word (1 word: 1~8000 frame)

Counter

Mode Accumulated, 1 s current

SONET/SDH NDF Count/Rate, +PJC Count/Rate, —-PJC Count/Rate,
Consecutive Count/Rate, PPM, HP-IEC Count/Rate,
REI-P/HP-REI Count/Rate , B3 Count/Rate ,
UNEQ-P/HP-UNEQ Count/Second , PLM-P/HP-SLM
Count/Second RDI-P/HP-RDI Count/Second ,
LOP-P/AU-LOP
Count/Second , AIS-P/AU-AIS Count/Second ,

REI-L/MS-REI Count/Second , B2 Count/Rate , Bl
Count/Rate, RDI-L/MS-RDI Count/Second, AIS-L/MS-AIS
Count/Second, OOF Count/Second, LOF Count/Second,
Bit Info.

Count/Rate™10, Pattern Sync. Loss Count/Second™10, SQ
Error Count/Second™11, Out of Alignment Count/Second™1!

GFP*1 Transmitted/Received Frame
Transmitted/Received Bit Rate
Transmitted/Received byte
Transmitted Rate

Received Rate

cHEC Error/correctable cHEC Error
tHEC Error/correctable tHEC Error
HEC Error

FCS Error

Server Signal Fail Interval

Client Loss of Sync Frame

Client Loss of Sync Interval

Client Loss of Signal Frame

Client Loss of Signal Interval

%1: MU120103B-01/MU120104B-01: EoS mapping & XA &R ATh
%100 v vE 708 Bulk IZE%ESIVTNDEED A 7E AT HE
$¢11: Virtual Concatenation D& &M A IEIR A[HE
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LAPS™

LEX*

Ethernet

IPv4

TCP/UDP

Transmitted/Received Frame
Transmitted/Received Bit Rate
Transmitted/Received byte
Transmitted byte After Adaptation
Transmitted byte After Stuffing
Received byte Before Adaptation
Received byte Before Destuffing
Transmitted Rate

Received Rate

FCS error

Aborted frame

Transmitted/Received Frame,
Transmitted/Received Bit Rate,
Transmitted/Received byte,
Transmitted byte After Stuffing,
Received byte Before Destuffing,
Transmitted Rate,

Received Rate,

FCS error,

Fragments,

Undersize,

Oversize,

Oversize & FCS Error,

Aborted frame

Transmitted/Received Frame Count,
Transmitted/Received Frame Rate,
Transmitted/Received Bit Count,
Transmitted/Received Bit Rate,
Transmitted/Received byte Count,
Transmitted/Received Rate,

FCS Error,

Undersize,

Fragment,

Oversize,

Oversize & FCS Error,

MAC Control Frame,
Transmitted/Received ARP Request,
Transmitted/Received ARP Reply

Transmitted/Received IPv4 Packet Count,
Transmitted/Received IPv4 Packet Rate,
Transmitted/Received Ping Request,
Transmitted/Received Ping Reply,

IP Header Checksum Error

Received TCP Packet Count, Received TCP Packet Rate,
Received UDP Packer Count, Received UDP Packet Rate,

TCP Checksum Error*:2, UDP Checksum Error*12

%1: MU120103B-01/MU120104B-01: EoS mapping DX A5 Al HE
%12:1P layer TV 77 A MbSNT- 3y NI=T —LL T hED
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Data Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate
User Defined counter conditions;
Destination MAC Address™13: don't care, Match,
. Not match
Source MAC Addressxli’ii don't care, Match, Not match
Destination IP Address™14: don't care, Match,
. Not match
Source IP Address™®14: don't care, Match, Not match
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Error: don't care, Match, Not match
Pattern & Error ®=2> 7 4 a2\ CiX, Capture®
Pattern and Error conditions /&
Packet BER Test Transmitted/Received Test Frame Count , Sequence £+
(Opt11) Error, Received PRBS Frame Error Count/Rate, Received &%
P PRBS Bit Error Count/Rate A
Unframed BER Test Bit Error Count/Rate, Pattern Sync. Loss Count/Second
Graph 8D T 7 %[RRI, 43f#HE 1's, 1 min, 15 min, 60 min
13! Frame-Mapped GFP mapping/LAPS (X.86) mapping/LEX mapping
TOIHERIE P HE
%14 PPP/Cisco HDLC/MAPOS Version 1/MAPOS 16 mapping TOD 5%
& AT HE
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Capture
Capture Buffer
Capture Filter/Trigger

256 Mbyte/Port

Filter condition settings;

Destination MAC Address™13: don't care, Match,

Not match

Source MAC Address*13: don't care, Match, Not
match

Destination IP Address: don't care, Match,

Not match

Source IP Address: don't care, Match, Not match

Patternl: don't care, Match, Not match

Pattern2: don't care, Match, Not match

Error: don't care, Match, Not match

Trigger condition settings;
Destination MAC Address™13: don't care, Match,
Not match
Source MAC Address®13: don't care, Match, Not
match
Destination IP Address: don't care, Match,
Not match
Source IP Address: don't care, Match, Not match
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Error: don't care, Match, Not match
External Trigger:
Traffic is out of range:0~100%
Latency is out of range:1 ns~59 s
Manual Trigger:
Trigger Position Settings; Top, Middle, Bottom

%13: Frame-Mapped GFP mapping/LAPS (X.86) mapping/LEX mapping
TOBIRE A
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Pattern and Error Destination MAC Address%13i48 bit Mask:bit mask
Conditions Source MAC Address*®13:48 bit Mask:bit mask

Destination IP Address:32 bit Mask:bit mask
Source IP Address:32 bit Mask:bit mask
Patternl, 2;
Pattern:32 bit Mask:byte mask
Base position:Top of Frame, Top of Ethernet Frame*13,
Top of IPv4 Header, Top of IP Payload

Offset:0~65535
Error;
Error type: Good Frame, FCS Error, Undersize,
Fragments , Oversize , Oversize&FCS

Error, IP Header checksum Error, TCP
checksum Error, UDP checksum Error,
Sequence Error*15, PRBS Frame Error*15,
Ethernet FCS Error*16, Ethernet Undersize™
13, Ethernet Fragments * 16, Ethernet
Oversize™16, Ethernet Oversize&FCS Error™
16, LEX FCS Error*17, LAPS FCS Error*
18, GFP FCS Error®19, Correctable eHEC
Error*19, Uncorrectable eHEC Error*19,
Correctable tHEC Error™19, eHEC Error*19

Combination;

And, Or

313! Frame-Mapped GFP mapping/LAPS (X.86) mapping/LEX mapping
TOHFBE I HE

%15: MD1230B-11 234488

%16: Frame-Mapped GFP mapping, LAPS (X.86) mapping TD &% E 7]
e

%17 LEX mapping TO &% E Al HE

$%18: LAPS (X.86) mapping CTOD iR E Al e

%19: Frame-Mapped GFP mapping TP A 5% iE I HE
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Decode Protocol

Ethernet (Type II, IEEE802.3, Mac Control), VLAN,
MPLS, LLC, LACP, BPDU (STP, RST, MST), ARP,
Ethernet OAM, IP, IPv6 (Extended, Header % &12),
IPX, OSINL, IS-IS, IGMP (IGAP % & %»), ICMP,
ICMPv6 (NDP, MLD, MLDA % & %»), TCP, UDP,
OSPF, OSPFv3, DVMRP, LDP (CR-LDP), BGP4, RIP,
DHCP, RSVP (RSVP-TE), BGP4 +, PIM-SMv2, PPP
(LCP, IPCP, IPv6CP, OSINLCP, MPLSCP % & t¢),
CiscoHDLC, MAPOS, NSP, SSP, Test Frame

Extended Decode Sniffer® Technologies (Opt04) F72iL MX123002A TF X
Protocol IN—MENTE Y 22— /WIZL8D, 400 FEE T ebaLTa—RE4k
AR AT HE
MD1230 773V Ethereal® Convert ##E% 5 T»
Replay XX S TF X T — LEEFEARN — Ao
Latency Test Frame #%{3 95241280 1 B 7V 71H, Max,

Min, Avg. L% 7 V2T Latency 37~

Protocol Emulation

PPP (LCP, IPCP), ICMP, BGP-4, IGMP, ARP

Ping

Destination: User defined
Send: 4 [A]
Result: Reply, bytes, time, TTL
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Frame Arrival Time
Variation (Packet Jitter)

Resolution 32 WU ADFERF R
53f#EHE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1 s.
Offset SFEREIZL D, Max. 3 min.
Graph Frame Count vs. Time Interval
Auto scale: On/Off
Traffic Monitor 64 AN — NETYT LHA LZHIE FTHE
Target: IPv4 Address, Protocol Number (IP Protocol)
Traffic Map 64 AN — AETIT VLA LZHIE A RE
Target: MAC Address™13, IPv4 Address
Service Disruption Time Frame disruption RffH
Power Meter M EHP: —35~—9 dBm

HIEMERE: £2dB

Automatic Test

RFC2544 Automatic Test LUF® 4 FEOT AMIKRIS (MD1230 7 730iX[1]~[4]4 %
Tkl AT RE

[1] Throughput

[2] Latency

[3] Frame Loss Rate

[4] Back-to-back frames

Port Pairs Traffic Distribution: One to one, Partially meshed, Fully
meshed

Traffic Orientation: Unidirectional, Bidirectional

Mesh Type: Round Robin, Peak Loading

VLAN Tag: On/Off
VLAN ID: 1~4095

Test Setting Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: Start form 64~65535
Step Size 1~65471
Count 1~25
Test Frame Protocol: MAC, IP
Device Type: Store and forward, Bit forward
Leaning Frame:
Leaning Mode: Never, Once, Every Trial
Retries: 1~999

Throughput Duration: 2~999 s

Number of Trials: 1~50

Burst Size: 1~1000

Rate (%): Initial rate, minimum rate, maximum rate,

resolution, 0.01 % step

Loss Tolerance: 0~100 %, 0.0001% step

Result: Frame Rate, Frame/s, Bit/s, byte/s

Graph: Frame Rate (%), Frame/s, Bit/s, byte/s vs. frame
size, Theoretical value

13! Frame-Mapped GFP mapping/LAPS (X.86) mapping/LEX mapping
TDOHFBE I HE
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Latency

Frame Loss Rate

Back-to-Back Frames

Duration: 2~999 s

Number of Trials: 1~50

Rate (%): Initial rate, step rate, step count,
0.01% step, Result of Throughput Rate

Burst Size: 1~1000

Result: Latency (Zf#hg 0.01 us)

Graph: Latency vs. frame size

Duration: 2~999 s

Number of Trials: 1~50

Rate (%): Initial rate, step rate, step count, 0.01 % step
Burst Size: 1~1000

Result: Frame Loss Rate (%)

Graph: Frame Rate vs. Frame Loss Rate

Duration: 2~999 s

Number of Trials: 1~50

Rate (%): Initial rate, step rate, step count, 0.01 % step
Burst Size: 1~1000

Loss Tolerance: 0~100 %, 0.0001% step

Result: 7L — 238K

Graph: 7L — 24 vs. frame size

FIERE: 0~+40C
RAER: —20~4+60C

45 W LI T

PICMG2.0 R2.1 {ZHEfL
262.0 (W) x20.0 (H) X174.5 (D) mm
ES St E

1.5kg LL'T
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