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IT#RA  B%

A, FRIE

MU120119A
HH gLy
B4 MU120119A
Bl 0C-3/12 STM-1/4 £¥=2—/1 (1310 nm)
HERL EVa— X1
FTrar MU120119A-01: ST —Rx—%
Interface
Corresponding Specification| OC-3/STM-1 OC-12/STM-4
Connector SC
Number of Ports 2
Bit Rate 155.52 Mbit/s (NRZ)/622.08 Mbit/s (NRZ)
Clock Internal (=50 ppm Variable), Receive, Lock (64 kHz+8
kHz, 1.5 MHz, 2 MHz, 1.5 Mbit/s, 2 Mbit/s) F
Wavelength 1,274~1,356 nm %
Output Level —15~—8 dBm
(PRBS23 V#4307 —)
Extinction Ratio 8.2dB U I
Pulse Mask Bellcore TR-NWT-000253 XL ITU-T recommendation
G.957 IZYEHL
Input Sensitivity —28~—8 dBm
Laser Safety 21 CFR 1040.10:1995 CLASS I
TEC 60825-1:2001 CLASS 1
LED Link, Tx, Rx, Error
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SONET/SDH Setting
Frame

Mapping

OH Preset

Alarm Addition

Alarm Addition Timing

Error Insertion

Error Insertion Timing

K1, K2

Pointer

APS Sequence Generation

SONET/SDH

0C-12¢/STM-4c - VC4*4c - PPP
0C-12¢/STM-4c - VC4*4c - CiscoHDLC
0C-12¢/STM-4c - VC4*4c - MAPOS Versionl
0C-12¢/STM-4c - VC4*4c - MAPOS 16
0C-12¢/STM-4c - VC4*4c - Bulk
0OC-3¢/STM-1 - VC4 - PPP
0C-3¢/STM-1 - VC4 - CiscoHDLC
0C-3¢/STM-1 - VC4 - MAPOS Versionl
0OC-3c¢/STM-1 - VC4 - MAPOS 16
0C-3¢/STM-1 - VC4 - Bulk

Unframed

SOH: &/ 31+ (B1, B2, H1, H2, H3, K1, K2 #k&<)
POH: £31F (B3 %)
Path Trace: JO, J1 (CRC7, Trace on)

LOS , LOF , AISL/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

Single, Single Burst Frame (Burst Size: 1~64,000),
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 %7213 Repeat Generation.

A-2



MU120119A (=)
IHE B
Port Setting
IPv4
This port IPv4 Address, Netmask, Gateway
ICMP Echo (PING) Not send, Reply to this port ping request
Reply
pPPP 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 (default1500),
Magic-number (random), IPCP (Send this
port IP address), Default, Time out
Mode Normal, Monitor, Through (with or without OH
Overwrite)
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

155M: 43 fi#RE 53.4 ns, 53.4 ns~120 s TEE M E:IT
Random &% /& [ ™1

622M: /7 fEHE 13.4 ns, 13.4 ns~120 s CHEEMEIT
Random 3% & Al HE™1

155M: 43 fi#BE 53.4 ns, 53.4 ns~120 s ClEEH X E 7
622M: /7f#EHE 13.4 ns, 13.4 ns~120 s TETEEHE
155M: 43 fiRfE 53.4 ns, 427.4 ns~120 s CHETEMEXKETH

e
622M: 4 ﬁﬁﬁb 13.4 ns, 106.8 ns~120 s TE TR E vl HE

ti>

ﬁ\

E
E

%1 Random (Z3%E 357212 Frame Length |% 64 bytes UL _EIZEEDZ
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Frame Setting

Frame Size

FCS: CRC32
MPLS label: MPLS label ([EE % &) Z 10 {# £ TN Al §E

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

IPv4/IPv6: IP Destination/Source Address I [ & i,
Increment, Decre.ment, *721% Random (Z
TN IR E Al HER2

TCP/UDP: Destination Port Number F7zi% Source Port
Number % Increment £7213 Random |Z 7% & 7] HE

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, F721% Single PRBS9 |Z5% i€ A E

Data Fleld 1 @A Programmable’ Tlme Stameg’
Sequence Number™3, 7213 Test Frame (2% & 7] HE

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

8~65,535 byte

Auto, Fixed, Increment™4, 7213 Random™ 4 |Z3% & Al BE

%2: IPv6 O34, Increment, Decrement, Random %/ EILE v Mg 1~32 T
FREFIHE, 7= Destination Address F7-2i% Source Address DV T 11>
Z IR AT HE

$%3: Sequence Number F72i% Time Stamp ZfffHL7-&%, TCP/UDP /37y
k@ Checksum field |Z=7—DfE A SND

% 4: Frame Size ® Increment & Random # E(% Protocol 7 None D&XD
I FEE FIRE




MU120119A (=)
EHE piztid
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 OL& Address field i3 16 bit, Control field (% 0

bit

Protocol: 16 bit User defined (default 0021)

FCS: Auto

Protocol Setting
IPv4 (RFC0791)

Version: 4 (DEC)
IHL: 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: from 0~255 (DEC) user defined (initial

64)

Protocol: 0~255 (DEC) user defined (initial 0)
TCP F£7-1% UDP %R L 7= 55513 B 83k E

Header Checksum: Auto

Source Address: Static, Increment, Decrement, Random

Class & Mask &% & Al fiE

Destination Address:

Option: 0~40 byte

Static , Increment ,
Random
Class & Mask 3% & Al HE

Decrement ,

-+
i
A
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IPv6 (RFC2460)

TCP (RFCO0793)

UDP (RFC0768)

IGMP (RFC2236)

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
T-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 7% € Al fiE
(byte mask)
Destination Address (128 bit) :Static, Increment,
Decrement, Random
Class & Mask &% i€ 7] €
(byte mask)

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% &

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

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

Checksum (16 bit): Auto

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): HEhFHE

Group address (32 bit): User defined

Version: #%EfH 2
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ICMP Type (8 bit): 0 = Reply
(RFC792, 950, 1256) i i ]S)estination Unreachable
= 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 (8 bit): User defined 0~255
Checksum (16 bit): H#EhFt5H (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 NS
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 & MPLS 235% & nlHe

Error Insertion

PPP

1P
TCP/UDP
Data

FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error, Aborted Frame

IPv4 Header Checksum Error
TCP/UDP Checksum Error
#7311 Packet BER Test (2 Txfits: PRBS Error

Unframed BER Setting

Test Pattern: PRBS11, PRBS15, PRBS20, 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 F7-1% G.841 (T HEHL

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: Z{EL7= Octet &7 2 —RFRR

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

£
%
A

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, 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

50 vy 77 Bulk ICBRESIL TN D EED ZHIE AT 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™6, 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 ®=r 7 4 a |l 2 TiX, 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
8 fliD /T 7 % [FFERR, 43f#HE 1 s, 1 min, 15 min, 60 min

Capture
Capture Buffer
Capture Filter/Trigger

256 Mbytes/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

%6: IP layer C7 77 AV MEaSlo Ny NI=T—L L TV NS
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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

Patternl, 2
Pattern:32 bit Mask:byte mask
Field:Souce 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 =& d¢),
IPX, OSINL, IS-IS, IGMP (IGAP # & %¢), ICMP,
ICMPv6 (NDP, MLD, MLDA #%dr), TCP, UDP,
OSPF, OSPFv3, DVMRP, LDP (CR-LDP), BGP4, RIP,
DHCP, RSVP (RSVP-TE), BGP4+, PIM-SMv2, PPP
(LCP, IPCP, IPv6CP, OSINLCP, MPLSCP %4 te),
CiscoHDLC, MAPOS, NSP, SSP, Test Frame

Extended Decode| Sniffer® Technologies (Opt04) £7-i% MX123002A —=F A
Protocol I—=MERNTEY 22— 28D, 400 FETT a7 a—RE4k
9& FTRE
MD1230 773V Ethereal® Convert ¥§8E% & e
Replay X I T X7 — LEEF AN — Ao
Latency Test Frame #%{535Z&i2kh 1 Y7V 7, Max,

Min, Avg. LV 7 V2T Latency 27K

Protocol Emulation

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

Ping

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

%7: MD1230B-11 23458
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Frame Arrival Time
Variation (Packet Jitter)

Resolution 32 W ANGERF R
Srf#HE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1 s.
Offset S FREIZL D, Max. 3 min.
Graph Frame Count vs. Time Interval
Auto scale: On/Off
Traffic Monitor 64 AN —ALFTYT LA A LRI E A RE
Target: IPv4 Address, Protocol Number (IP Protocol)
Traffic Map 64 AN — L ECYT L HA LI FTHE

Target: IPv4 Address

Service Disruption Time

Frame Disruption IffH

Power Meter

MU120119A-01 St/ U —A—=ZTxhis
Maximum Input Range: +10 dBm
HIEHEPH: —40~+5 dBm
MEMEE:+0.5 dB

Automatic Test

RFC2544 Automatic Test

Port Pairs

Test Setting

Throughput

LUF @ 6 FEEEOT AMZ® IR (MD1230 7 73ViE[1]~[5] %2 F LD
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 (%), Frame/s, Bit/s, byte/s vs.
Frame size, Theoretical value
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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 (43fi#HE 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% 1t
step ﬁ
Burst Size: 1~1000 A
Loss Tolerance: 0~100%, 0.0001% Step
Result: 7L —2%
Graph: 7L —2%4 vs. Frame Size

System Recovery Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

Rate (%): Overload Rate (GXEMED 110%? Throughput
Rate), Moderate Rate

Burst Size: 1~1000

Result: Recovery time (Z3f#EE 1 us, #EE 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 (Z7fi#HE 1 us, fEE 1 us)

BREEIERE
T G FERE: 0~+40C

&K —20~460C

HEET 15 W LLF

PAR PICMG2.0 R2.1 | #&#L
262.0(W) X 20.0(H) X174.5(D) mm
EREEEd

B 1.0kg LT
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Corresponding Specification
Connector

Number of Ports

Bit Rate

Clock

Wavelength

Output Level
(PRBS23 #5507 —)
Extinction Ratio

Pulse Mask

Input Sensitivity
Laser Safety

LED

MU120120A
HH b5ty
B4 MU120120A
i 0C-3/STM-1 £¥=2—/1 (1310 nm)
K% EVa2—/L X1
FFar MU120120A-01: S/ \T—RA—%
Interface

0C-3/STM-1

SC

2

155.52 Mbit/s (NRZ)

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

1,274~1,356 nm
—15~—8 dBm

8.2dB U I

Bellcore TR-NWT-000253 X" ITU-T recommendation
G.957 |ZHEHL

—28~—8dBm

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

Link, Tx, Rx, Error
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SONET/SDH Setting

Frame SONET/SDH

Mapping 0C-12¢/STM-4c - VC4*4c - PPP
0C-12¢/STM-4c - VC4*4c - CiscoHDLC
0C-12¢/STM-4c - VC4*4c - MAPOS Versionl
0C-12¢/STM-4c - VC4*4c - MAPOS 16
0C-12¢/STM-4c - VC4*4c - Bulk
Unframed

OH Preset SOH: &34k (B1, B2, H1, H2, H3, K1, K2 #k&<)

POH: £31F (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

Alarm Addition Timing Single, Single Burst Frame (Burst Size: 1~64, 000), £+
Alternative (Alarm Frame: 0~8,000, Normal Frame: 1~ &
8,000), All A

Error Insertion FAS, Bl1, 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 E7-13 G.841 IZHEHL
Pointer AU pointer
NDF: 0000~1111
SS:00~11

Pointer: 0~1023
+Justification, —dJustification

APS Sequence Generation K1/K2: 2 ~ 64 Words, Repeat 1~ 8000 Frame/Word,
Single ¥7zi% Repeat Generation.
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Port Setting
IPv4
This port IPv4 Address, Netmask, Gateway
ICMP Echo (PING) Not send, Reply to this port ping request
Reply
pPPP 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 (default1500), Magic-number
(random ) , IPCP  ( Send this port IP
address), Default, Time out
Mode Normal , Monitor , Through ( with or without OH
Overwrite)
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

155M: 43 fi# e 53.4 ns, 53.4 ns~120 s THEEME/1T
Random &% & Al 2™

155M: 4 fEHE 53.4 ns, 53.4 ns~120 s THEEEX E HE
155M: 4% ﬁ@ﬁ% 53.4 ns, 427.4 ns~120 s ClEEHK E A

%1: Random (IR ETH7-

Z Frame Length % 64 bytes LA EIZFREDZE
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Frame Setting

Frame Size

FCS: CRC32
MPLS label: MPLS label ([E EfE#% 7€) & 10 {# £ T Al g

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

IPv4/1Pv6: IP Destination/Source Address I [E & fi ,
Increment, Decrement, ¥721% Random (ZF 3%
FUR% TE Al HEH2

TCP/UDP: Destination Port Number F72/% Source Port
Number % Increment F£721% Random (ZF%E AJ
HE

Data Field: f£&® 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, F721% Single PRBS9 (Z5% € Al HE

Data Field 1 @ % Programmable, Time Stamp ™3,
Sequence Number™s, F7z(% Test Frame i€ 7l HE

Programmable Header Pattern: 1 -2 @ User defined
Pattern % &% i I HE

8~65,535 byte

Auto, Fixed, Increment™¢, Random™4 % & 7] BE

IPv6 O34, Increment, Decrement, Random %X EIFE v ME 1~32
THEAHE, £7- Destination Address £7213 Source Address DV T H
B AT HE
%3: Sequence Number F72i% Time Stamp Z A L7-&%, TCP/UDP /37y

k@ Checksum field |Z=7—DfE A SID
% 4: Frame Size ® Increment & Random #E(% Protocol 75 None D&MD
I FEE FIRE
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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: 00003h

MAPOS16 D&x= Address field 1% 16 bit, Control field /% 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:  from 0~255 (DEC) user defined (initial
64)
Protocol:0~255 (DEC) user defined (initial 0)
TCP %7213 UDP # &R L7-5& 1T B #kE
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
Class & Mask 7% € Al fiE
Destination Address: Static, Increment, Decrement,
Random
Class & Mask #% & 7 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
T-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 % & 7] 5E
(byte mask)
Destination Address (128 bit): Static, Increment,
Decrement, Random
Class & Mask &% i€ A i
(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): ZEME 5

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

Control bit (6 bit): User Defined, bit Ti%X &
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): HEhFHE

Group Address (32 bit): User defined

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

RIP (RFC2453)

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 (8 bit): User defined 0~255
Checksum (16 bit): H#EhFt5H (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 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)

MPLS (RFC3031, 3032)

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

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

1P
TCP/UDP
Data

FCS Error, Undersize, Oversize, Fragments, Oversize &

FCS Error, Aborted Frame

IPv4 Header Checksum Error

TCP/UDP Checksum Error

A7 a 11 Packet BER Test (2 Txf)i: PRBS Error

Unframed BER Setting

Test Pattern: PRBS11, PRBS15, PRBS20, 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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HH

Hirg

Measurement Function
SONET/SDH Test
Performance
K1, K2 Monitor

Pointer Monitor

OH Monitor

APS Switch Time

APS Sequence Capture

G. 826
G.783 F7-1% G.841 (T HEHL

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: Z{EL7= Octet &7 2 —RFRR

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, 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

50 vy 77 Bulk ICBRESIL TN D EED ZHIE 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*™6, UDP Checksum Error*6

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 ®= 7 133122\ ClE, 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% [FIRFZIR, 43fi#AE 1's, 1 min, 15 min, 60 min
Capture
Capture Buffer 256 Mbytes/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

%6: IP layer C7 77 AV MEaSlo Ny NI=T—L L TV NS
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EHE piztid
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:Souce 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 &%),
IPX, OSINL, IS-IS, IGMP (IGAP % & t¢), 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 % & ¢),
CiscoHDLC, MAPOS, NSP, SSP, Test Frame

Extended Decode| Sniffer® Technologies (Opt04) £7-i% MX123002A —=F A
Protocol IN—MENTE Y 2—/LIZ8D, 400 FEE T ahaL T a—RE4k
9& FTRE
MD1230 773V Ethereal® Convert ¥§8E% & e
Replay X I T X7 — LEEF AN — Ao
Latency Test Frame %59 5ZLi12E0 1 V7V 7 H, Max,

Min, Avg. LV 7 V2T Latency 27K

Protocol Emulation

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

Ping

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

%7: MD1230B-11 23458

A-24



MU120120A (fz =)
"H MiE

Frame Arrival Time
Variation (Packet Jitter)

Resolution 32 B E R
Srf#HE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1 s.
Offset S FREIZL D, Max. 3 min.
Graph Frame Count vs. Time Interval
Auto scale: On/Off
Traffic Monitor 64 AN —ALFETIT IVZ A LZHIE I HE
Target: IPv4 Address, Protocol Number (IP Protocol)
Traffic Map 64 AN —ALFTYT VXA LRI E A RE
Target: IPv4 Address
Service Disruption Time Frame Disruption IffH
Power Meter MU120120A-01 J&/ U —A—ZTxfIis

Maximum Input Range: +10 dBm
HIEHEPH: —40~+5 dBm
MEMEE:+0.5 dB

Automatic Test

RFC2544 Automatic Test LUF @ 6 FEEEOT AMZ® IR (MD1230 7 73ViE[1]~[5] %2 F LD
THRERATEE)

[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 (%), Frame/s, Bit/s, byte/s vs.
Frame size, Theoretical value
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IHHE

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 (47f##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 —2%

Graph: 7L —2%{ vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

Rate (%): Overload Rate (FX/EfED 110%? Throughput
Rate), Moderate Rate

Burst Size: 1~1000

Result: Recovery time (Z3f#GE 1 us, fEE 1 us)

Graph: Recovery time vs. Frame Size

Reset Rate (%): User defined
Burst Size: 1 to 1000
Sequence: Start — Waiting trigger — Triggered — Stop
Graph: Reset time (Z7fi#HE 1 us, #EE 1 us)
BREEVERE
i AR BERE 0~—+40C
RERE: —20~+60C
THEE ) 15 W I
P AR PICMG2.0 R2.1 [Z¥EHL
262.0(W) X20.0(H) X174.5(D) mm
RiEEEET
B 1.0kg LT
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A
AIS

C
Cisco HDLC

L

LOF
LOS

MAPOS

POS
PPP

TCP

UDP

3-2

3-2

3-2
3-2

32, 3-3

1-2, 3-2
32, 3-3

3-3

3-3
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