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All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met:
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2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors may be used to endorse or promote products derived from this software without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS “AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
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ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
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INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND
ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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MU120111A 10/100M A —H F bED 2—/LE, A —H F hOF ISR L T
WET, ZVTAFY L —hDAN — AEEHEEZ L TO 10 Mbit/s A —H %y
K, 100 Mbitls A —H Fvk ALy FN—XOMERERER, A1y T MEiHiNnD
T —=HDX YT F ¥ RET=HEIT, Ry NI =T OEERN 72 ENTEET,

(1)

(2)

XA AT 2 — A
10BASE-T, 8L 100BASE-TX DAL Z 7 = —AWMEHTEET,

R—MgK

MU120111A 10/100M A —HFyhEV2—/UiTE, 1 TV 2—/LIZHE 8
R—=hDALHT 2= 2% A2 TOET, R —NITNZNIMLL CREE
HORBRENTEXES,

AR — DI AREREL T — H FRMTHERE

(a) 256 FEFHECTDOAN) =L & T NI A YL — N CRAESEDLZENTE, A
V=L Z LT L= RDAL TR NRT A DOTEIRPITEET,

(b) AN —2MIHMEEDT L —LMF vy 7RI TEES, £, 7L— A4
B vy 7T F MIRESELNET,

(c) RFC1242, RFC2544 THIUE STz Ry N — ZHE 2R O VERERFAM | 2040 22
BAN—T YR, LAT Y, T —ABAL—h, Nyl hy eyl 2
TLVHNRY, Ve N BRE T 572D DA — AR ESELNET
(F—r~FvIT AN,

(D) FEELITZETL— 28, BEEEIZE MM, T/ —,
FCS —7—, under size, over size, Alignment =7 —, Dribble bit
x=Z—, IP checksum =7 —, TCP/UDP checksum =7 —, 8 BtfED
BREZ LD QoS Ny ML, K7L — LD RN TEET,

(e) MAC 7TRL AR 128 B "D — WP EFNH—, =T7—F L7
BRI ANH, NUF ML, EEMEZRNDT — XXy 7 F¥ LT,
T AR WAl N YV 4 N BNy D = 9= B

) 7L —20RFMEET=4L_TC, Xy NI —FIDPLEEFHRLIENT
%9 (Frame Arrival Time J7E) .

(g) EEMZIRNDNT T 407 DF=L) T INTEET, ZOMRER &
A= FyhT —Z71—0D MAC TRV ZADT | IP T —#7a—o IP
TRUVADRT, Tabha)VFATRNORNT T 47 TR, BE=4T D
ZEMTEET,

(h) PRBS23 = PRBS31, USER16 72 & HWTT 7L —240 BER #I
ENTEET, £/-MD1230B-11 % A5 ZE T/ o> BER I E A
TEET




1.1 HpBoO¥E

(4)

ZabaLYAR— M RE

ARP, ICMP, IGMP, BGP-4, OSPF *1, MPLS (LDP/CR-LDP) *2,
MPLS (RSVP) *3, OSPFv3*4, BGP4+*5, PIM-SMv2*6, MLDA*7 O~
eIl —La N TEET,

*1: MD1230B-07 OSPF 7' uh=/L A Ah—/LIRED A8 H FTRE T,

*2: MD1230B-08 MPLS (LDP/CR-LDP) 7' & h=)L A > A — L IRFD I
i AIEET Y,

*3: MD1230B-09 MPLS (RSVP) 7'uh=/LA > Ah— LIRED Znfifi F AT HE
‘,C:‘—a—o

*4: MD1230B-18 OSPFv3 7' ahzijL A A h— LEED B fifi F AT BE T4,
*5: MD1230B-19 BGP4+7 bbb A Ah— LI A di H AT HE T,

*6: MD1230B-21 PIM-SMv2 Fahzib A Ah—/ LD B ffi FH AIREC
j—o

*7: MD1230B-22 MLDA 7' ahzijL A Ah— LD B A AT RE T,




BIE HE

1.1.4 MU120112A FAEYR —YRybED2—)L

MU120112A X HE Y M —H Ry MY a— /LT, THE Y M —H 2o "o I
KHELTWET, 7LU AL —hDAN — AR EHEEZ L TOX e b —
PR h AT N —ZDOMERERER, AT MERNDIT —Z DX T F ¥
F=HELT, Ty NI —I DFEEMRNTIRE N TEET,

(1) FAVHTz—A

W7 74 3% F] 45 1000BASE-SX, 1000BASE-LX, 1000BASE-LH,
1000BASE-ZX BLOH T2 5e r—7 )L %F| 4% 1000BASE-T (Z%f
JELTWET, ZNHDOA X7 = —A 2%, GBIC ZfiHLTHY, i1
VHT 2= A AT H I ENTEE T (GBIC (XS HEREETY),

(2) R—MK

FHE M =P R TV 2—E, 1 T 2—/LIZD&E 2 R—rDALH
T2 — A% COVET, HER—MIZFNEMNL L CGRERE B O ENT

EESR
(3)  AMU—LFEAENREL T — A R ATH BE

(a) 256 FRFHECTHOAN) —LET NI A YL — N CRAESELZENTE, A
V= LZ LT —LDEDA LTI AIRT U Z AOTRIRNTEET,

(b) AN —ABIIEEDO 7L —ABFX Yo 7N & Ed, £, 7L—24
vy b T2 MIRAESELNET,

(c) RFC1242, RFC2544 THESINT= 1y "I — #4250
AN —T R, ATy, T —ABAL—k, RNyl ehm Ny R
FLRUHNY, VY NRBAETAT-DDAN — AR RAESELNET

(=P~ F v I F AR,

PERERTAM | Z 02

(d) FEELITZETV—28, FEEITZEASAML, /02T —,
FCS —7—, under size, over size, IP checksum —7—, TCP/UDP
checksum ©—7—, 8 BPEDEIEET LD QoS Ny MRy, £FE7

I/*‘A@jjl?\/}\zﬁb(“%ij_o

(e) MAC TRL A% 128 BV D 2— W EF /K —, =7 AR DE
BT AVH, NITRBIZLY, BEMERNDT — 252X 7F¥ LT,
TEND T BNV EFAT T A LN TEET,

() 7L —2DRERIEET=ZL T, XY NI —IDDLEEFHREILENT
ZF 7 (Frame Arrival Time #/7E) .

(g) HEEMEZRNDINT 74T DE=HI T INTEET, ZOWREEEH &
A=Y Xy T =27 —D MAC 7 RLADT, IP 7 —4#71—0 [P
TRVADT, TRra)VIATRIDONT T 407 NT AR, T=FT5

TLTEET,

(h) PRBS23 X° PRBS31, CRPAT, CJPAT X% H\TT7 7L —AD
BER MENTEE Y, £/ MD1230B-11 Z/HW\5ZL Ty hd

BER HIENATEET,




1.1 HpBoO¥E

(4)

ZabaLYAR— M RE

ARP, ICMP, IGMP, BGP-4, OSPF *1, MPLS (LDP/CR-LDP) *2,
MPLS (RSVP) *3, OSPFv3*4, BGP4+*5, PIM-SMv2*6, MLDA*7 O~
eIl —La N TEET,

*1: MD1230B-07 OSPF 7' uh=/L A Ah—/LIRED A8 H FTRE T,

*2: MD1230B-08 MPLS (LDP/CR-LDP) 7' & h=)L A > A — L IRFD I
i AIEET Y,

*3: MD1230B-09 MPLS (RSVP) 7'uh=/LA > Ah— LIRED Znfifi F AT HE
‘,C:‘—a—o

*4: MD1230B-18 OSPFv3 7' ahzijL A A h— LEED B fifi F AT BE T4,
*5: MD1230B-19 BGP4+7 bbb A Ah— LI A di H AT HE T,

*6: MD1230B-21 PIM-SMv2 Fahzib A Ah—/ LD B ff AT REC
j—o

*7: MD1230B-22 MLDA 7' ahzijL A A h—/ VIR Bfidi A AT HE T,

1-7
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1.1.5 MU120118A/18B/18C 10FHE YA —HYRybED 2 —)L

MU120118A/18B/18C 10 ¥ HE v A —HY FyhET 2—/LT, 10 FHE YR —
PR RO L TNET, TATA YL —FDAN — AEEREREZ L
TD 10 FAE VMM =P Fvh AT —ZDOVERERER, A>T RZFinb
T —=HDFX YT T RET=H BT, X T —I DREEfRNT/2E N TEET,

(1) A ZTz—2A
ZDEYa—/E, A2 ¥ 72— A XENPAK #4 FIL THY, il iAo ¥
7 == A T DT LN TEET (XENPAK (S HERHTY)

(2) F—MK
MU120118A/18B ¥ a—/LiE, 1 EV2—/VIID& 2 IR—FDALH
72— A%F 2 CWET, MU120118C EV2—/Uid, 1 EV 2—/L{ID& 1
R—=PDA BT 2 —=Z%A{ZTNET, KR —MIZNZ ML TRERIE
HORENTEET,

(8) ARN—LFSAEEREL T — X FRNTIERE

(a) 256 FEIHETOARN) — L& TNTIAYL —hTRAETHIENTE, Ak
V= AT LT L= RDAL TV RANRT A DOTEIRPITEET,

(b) AN —ARIHMEEDTL —LBX vy TR T ET, £, 7L—4
XYy 7 H T X DMIRASELNET,

(c) RFC1242, RFC2544 THREINT= R " — i gs O PERERTARI 2 B
RAN—T VN, AT, T —ABAL—k, NyFehy w7, VA
TRV NRY, Uy NRBREZ T A DAN) — AR ESEONET
(A —hr~TF v 7T AR,

(d

—

EEELIEZE TV — 28, BEFITZEAA M, FCS =5 —,
under size, over size, IP checksum =7 —, TCP/UDP checksum
TT—, 8 XD ET LD QoS Ny MY, BFETL— LD
YERTEET,

(e) MAC 7TRL AR 128 B "D — WP EFNK—, =T7—F L7l
BRI ANH, NIFFMICLY, EEMEZRNDT — XXy 7 FX LT,
WMNDT BNV BT T A M TEET,

(f) 7L—2DEBIEFEMIFEE=FLT, Xy T —FVDODPLIEFHRHIENT
& F7 (Frame Arrival Time 7€),

(g) HEMERNDNT T4 D=L TN TEET, ZOMIELHEH &
A=Y Fo T —#7a—0D MAC TRV ADXT, IP T —4# 71— [P
TRVADRT, 7Tabha VAL T RDONTT 40 0% a0 M, T=4T5
ZENTEET,

(h) PRBS23 =° PRBS31, CRPAT, CJPAT 2% HWTT 7L —AD
BER Ml & 2 T& %4 (MD1230B-13 XENPAK #l &), £7=-
MD1230B-11 ZHW\A5ZL T %o BER IENTEXE T,




1.1 HpBoO¥E

(4)

ZabaLYAR— M RE

ARP, ICMP, IGMP, BGP-4, OSPF *1, MPLS (LDP/CR-LDP) *2,
MPLS (RSVP) *3, OSPFv3*4, BGP4+*5, PIM-SMv2*6, MLDA*7 O~
eIl —La N TEET,

*1: MD1230B-07 OSPF 7' uh=/L A Ah—/LIRED A8 H FTRE T,

*2: MD1230B-08 MPLS (LDP/CR-LDP) 7' & h=)L A > A — L IRFD I
i AIEET Y,

*3: MD1230B-09 MPLS (RSVP) 7'uh=/LA > Ah— LIRED Znfifi F AT HE
‘,C:‘—a—o

*4: MD1230B-18 OSPFv3 7' ahzijL A A h— LEED B fifi F AT BE T4,
*5: MD1230B-19 BGP4+7 bbb A Ah— LI A di H AT HE T,

*6: MD1230B-21 PIM-SMv2 Fahzib A Ah—/ LD B ff AT REC
j—o

*7: MD1230B-22 MLDA 7' ahzijL A A h—/ VIR Bfidi A AT HE T,
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1.1.6 MU120121A 10/100/1000MA —H Ry rED 21 —)L

MU120121A 10/100/1000M A —H# K hEY 2—/L1E, 10/100/1000M A —
FY OB IEL TWNET, 7T AL — DA — A (ERERERfE FH L C
@ 10/100/1000 Mbit/s A —H Fvh ALy TN —ZOVERERER, AT [M%
MNDT —H DX T F v ROF=H ATV, Ry NI —I DR ERFRN 2 ENTEE

"J‘o
(1)

(3)

S A AT =—A
10BASE-T, 100BASE-TX, 1000BASE-T @ RJ-45 4> %7 =—A)Mii [
TEET,

R—MgK

MU120121A 10/100/1000M A —H% Ry T 2—/UT, 1 FY 2—/LIZD
%, 10BASE-T/100BASE-TX/1000BASE-T ® RJ-45 (> # 7 =—A% 4
RN—=F2E 2 TOET, FR—MIZNENENL L CGRERTE B DR ENTE
7,

AN — DI AR REL T — ST R RE

(a) MU120121A %X MU120111A O#%AKETH DT, AR —LF 1
BERPT — A RHTHEBEIL MU120111A UL EOREZHH £4,

(b) 2—FREELIATLZED 74— RITHONT, FD7 4—/LRDIEZ LT
ZETV—LE TN TEET (A TFTa—R T H)  REEREIZED,
ez, KEV2— 3% 5 L7z UDP 77y MZ2WW T, UDP AR—h
BF LT N HTENTEET,

(¢) 10BETOLEHXZ VLAN IZHIELTWET, £HO VLAN #7535
WeTZL—ADTNTAYL—REE, BT h, BLOF Y7 FrLiN
T NDIRFE RN TEET, v L F7un— Ao AT S EL S
VLAN (25U TRY, AEEDOBEEIZHIT5 VLAN 42O VLAN 1D
Tl hTEET,

(d

—

EEI/av /% +£100 ppm OFPH T TEEd, Zhuzky, DUT @
BRIk~ — B TR ET,

1-10



1.1 HpBoO¥E

(4)

Za bz LR — MERE

ARP, ICMP, IGMP, IGAP, BGP-4, MLD, OSPFv2 *1, MPLS
(LDP/CR-LDP) *2, MPLS (RSVP) *3, OSPFv3 *4, BGP4+ *5,
PIM-SMv2*6, MLDA*7 O 7 b/ =3zl —a N TEET,

*1:

k2

k3

k4.
*k5:

*6:

*7:

MD1230B-07 OSPF 7' mh=jLA L Ah—) LI D A ffi AT RE T,

MD1230B-08 MPLS (LDP/CR-LDP) 7't b= /LA 2 A — LD 72
fEHATHET Y

MD1230B-09 MPLS (RSVP) 7'mh=t/LA L AR— LI D Zxfifi ] W] BE
"C“—é—o

MD1230B-18 OSPFv3 7' uhzijL A A h— VIR B fifi F AT RE T,
MD1230B-19 BGP4+7 bbb A Ah— LI A fdi H AT HE T,

MD1230B-21 PIM-SMv2 7' uhzLA L Ah— LI B i A HET
j—o

MD1230B-22 MLDA 7'rahzjL A Ah— LI D i F /] RE T,

1-11
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1.1.7 MU120122A ¥HE YR —H Ry ED21—)L

MU120122A ¥HE Y —H %o bEY 2—/L1E, 10/100/1000M A —H R kDD
HRIZKIG L TWET, 7174 YL —hO AN — AEEHREEZEHL To
10/100/1000 Mbit/s A —H vk AL FRLN—HDOMERERER, AT RZ i
NDT —H DX T F ¥ LT=LELT, Fv T —I DOREEMNT7ENTEET,

(1)

(3)

XA AT =— A

10BASE-T, 100BASE-TX, 1000BASE-T (Z&}it~9% RJ45 A H 7 = —
Ak, W7 7A%EH TS 1000BASE-SX/LX/LE/LR (2R TVVET,
1000BASE-SX/LX/LE/LR DA %7 x—RAIZI1%, SFP Z L THY,
B TA L BT 2 — R A3 W B2 LN TEET (SFP IS A TT),

R—MEk

MU120122A ¥HE YR —H RV FET 22—V, 1 TV a2—/VIZDE,
10BASE-T/100BASE-TX/1000BASE-T ® RJ-45 AL # 7 = — A% 2 7R —
I, 1000BASE-SX/LX/LE/LR IZ*H&S L7z SFP A2 ¥ 7 = — A% 2 7R —,
ARt 4 R —MefE 2 COET, FR—NIZNZMNL L GRERIA H 0% E
DTEET,

AN — DGR REL T — S fRATRE RE

(a) MU120122A 1% MU120111A/12A D%k TH D=0, AR — L%
AR RS T — A EATHEEEIT MU120111A/12A UL FoOMiER b =
j—o

(b) =V PIEELIALE DT 4—LRIZHONWT, TD74—/LRDEZ LI
FETL—LEDTNTEET (AT Ta— o R)  AEEEIC LY,
72z, REV2a— VN ZIEL7- UDP /X7y MZ2WT, UDP AR—h
Feg LTI N T HIENTEET,

() 10BEETOLZES Y VLANIZXHEL TV ET, ZHED VLAN #7530
WeTZ L —ADTNTAY L —REE, DTN, BELOF 7 FyL7ox
ry NOFRNTF RN TEE T, v L F7a—h o ZiEREII2 T VLAN
(RS TRY, HFEEOBEICBITAVLAN #Z O VLAN ID Z &2l
7N CEET,

(d) HEEZ/ry 7% 100 ppm OFPH THIETEET, Znicdy, DUT ©
EIE7au kT h~—V Uil ca$d,

1-12



1.1 HpBoO¥E

(4)

Za bz LR — MERE

ARP, ICMP, IGMP, IGAP, BGP-4, MLD, OSPFv2 *1, MPLS
(LDP/CR-LDP) *2, MPLS (RSVP) *3, OSPFv3 *4, BGP4+ *5,
PIM-SMv2*6, MLDA*7 O 7 b/ =3zl —a N TEET,

*1:

k2

k3

k4.
*k5:

*6:

*7:

MD1230B-07 OSPF 7' mh=jLA L Ah—) LI D A ffi AT RE T,

MD1230B-08 MPLS (LDP/CR-LDP) 7't b= /LA 2 A — LD 72
fEHATHET Y

MD1230B-09 MPLS (RSVP) 7'mh=t/LA L AR— LI D Zxfifi ] W] BE
"C“—é—o

MD1230B-18 OSPFv3 7' uhzijL A A h— VIR B fifi F AT RE T,
MD1230B-19 BGP4+7 bbb A Ah— LI A fdi H AT HE T,

MD1230B-21 PIM-SMv2 7' uhzLA L Ah— LI B i A HET
j—o

MD1230B-22 MLDA 7'rahzjL A Ah— LI D i F /] RE T,

1-13
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1.1.8 MU120131A 10/100/1000MA —H Ry rED21—)L

MU120131A 10/100/1000M A —H# K MEY 2—/L1E, 10/100/1000M A —
FY OB IEL TWNET, 7T AL — DA — A (ERERERfE FH L C
@ 10/100/1000 Mbit/s A —H Fvh ALy TN —ZOVERERER, AT [M%
MNDT —H DX T F v ROF=H ATV, Ry NI —I DR ERFRN 2 ENTEE

‘/Jﬂo
(1)

S A AT =—A
10BASE-T, 100BASE-TX, 1000BASE-T @ RJ-45 4> %7 =—A)Mii [
TEET,

R—MgK

MU120131A 10/100/1000M A —H XY hET 2—/LiE, 1 EV2—/LIZD
%, 10BASE-T/100BASE-TX/1000BASE-T ® RJ-45 (> %7 =— A% 12
RN—=F2E 2 TOET, FR—MIZNENENL L CGRERTE B DR ENTE
7,

AN — DI AR REL T — ST R RE

(a) MU120131A 1% MU120111A O#%AKETH DT, AR —LF 1
BERPT — A RHTHEBEIL MU120111A UL EOREZHH £4,

(b) 2—FREELIATLZED 74— RITHONT, FD7 4—/LRDIEZ LT
ZETV—LE TN TEET (A TFTa—R T H)  REEREIZED,
ez, KEV2— 3% 5 L7z UDP 77y MZ2WW T, UDP AR—h
BF LT N HTENTEET,

(¢) 10BETOLEHXZ VLAN IZHIELTWET, £HO VLAN #7535
WeTZL—ADTNTAYL—REE, BT h, BLOF Y7 FrLiN
TN R RN TEET, v~V F7n— v XIS EX T
VLAN (25U TRY, AEEDOBEEIZHIT5 VLAN 42O VLAN 1D
Tl hTEET,

(d) E#EI/ey 7% 100 ppm OFFTHRIECEET, 212k, DUT @
EEIav T~ —D A CEE T, 1

*1: MU120131A-01 vy ZRIEA L AN—/VEEO 21 f I FIRETY,

(4) Faha/LYR— e

ARP, ICMP, IGMPv2, IGMPv3 OV 0uh/L =32l — a0 PN TEET,

(5) PoE #ne*2

PoE ZEHBELL THDEILNTE, VTR 0~4 BIRETIHIENTEET,
F7=, B SN EE % OfffUnder/Normal @ 3 BXPECRl C&xE9,

*2: MU120131A-02 PoE A A ~—/ LI Zfii F AT RE T,

1-14



1.1 HpBoO¥E

1.1.9 MU120132A ¥FHEYR —HRYrED 21—
MU120132A FHE Y —HFyhEV2—/L1E, 1000M A —F v hOBKIZ
KHELTWET, 7T A YL —hDAN — AEEHREZ L TdD 1000 Mbit/s
A =P Foh AL TN —HDOMERERER, Ay TFMEHiNdT —FDxv
FXRET=HEIT, Xy T = DREERNTE N TEET,

(1) oA BT z—A
W7 7 A% 4% 1000BASE-SX/LX/LE/LR (ZXf L CTWET,
1000BASE-SX/LX/LE/LR OA> %7 x=—AZ1%, SFP L T30, fl
B CA L BT 2 —RE AW A2 LN TEET (SFP IS ERS T,

(2) F—hrk
MU120132A FAHE YR —H Ry bETVa—/LiE, 1 TV a2— /LI,
1000BASE-SX/LX/LE/LR \Z%f & L7= SFP A % 7 =— A% 8 IR — i 2
TWVET, FR—NMIZTH NI L GRERTEH OB ENTEET,

(8) AR —LFEAEMREL T — A IRATEERE

(a) MU120132A 1% MU120112A D%k THAT- 8, AR — NFE A
BE0T — ARMTHEREIT MU120112A UL FOMSREAHFH £,

(b) 2—F R ELIALE DT 4—LRIZOWNWT, ZDT 4—ILRDIEZ LI
ZAETL—bE TN TEET (VL FTa—huR)  AREBREICID,
72 20%, ATV 2— B3 Z{E L7 UDP X7y MZoW T, UDP AR—Fh
FegZ LTI N T HIENTEET,

() 10 BtETDHOLEF YV VLANIZHHLL TWET, ZHD VLAN #7530
WeTL—ADTNTAY L —RNEE, DUV h, BROF 7 FrLizN
Ty ROFRNTER RN CTEET, vV TF7a—hv o ZHREIFZ B VLAN
WXL TRY, EEDOBHIZEITHVLAN #7 O VLAN ID Z 220
TN TEET,

(d) HFEZ/ry 7% +100 ppm OFPH THIETEET, Zhicdb, DUT ©
EET7au /T h~ = R cEE T, 1

*1: MU120132A-01 Z7ayZRIEA L AN—/VEEO B fEH FIHETT,

(e) E-PON [ZxfiisLTHY, Preamble ¥ F a— RN T&E£9,

Preamble N® CRC #HEEL, =5 — 0O EAERTHILENTEXE
R

(4) 701:1]\:}1/%71{’_1\*%&%@%
ARP, ICMP, IGMPv2, IGMPy3 ®7Hha/lt3al—sau RTOEET,

1-15
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1.1.10 MU120138A 10X HE Y/ —H RYMED 21 —)L

MU120138A 10 ¥HE Y —H Ry Y 2—1E, 10 FHE YA —H FRvbD
HIZH G L TWET, 7VY AL —hDOAN) — AR EHREZ M HL TD 10 ¥
HE YR —H b AT RN —FDOHRERER, AT MEHRNDT —ZD
R ST OFH BT, Ry NI = DREEMRRNTIRENTEET,

(1)

XA AT =— A

Y7 7 AN & 45 10GBASE-SR/LR/ER IZ5%f i L TWET,
10GBASE-SR/LR/ER DAL 27— A2, SFP+4 L CTIsh, fijH
(A HT 2= A AT HZ LN TEET (SFPHIIGHERSETY),

R—MgK

MU120138A 10 ¥ HE VMM —H Ry bETVa—/UT, 1 TV 2—/LIZOE,
10GBASE-SR/LR/ER TS L7~ SFP+ A 27 = — 2% 4 R—Mi 2 T
F9, HFAR—MIZNFNMNL L CGRERTE B DR ENDN CTEET,

AN — DGR RE L T — S AT RE

(a) MU120138A | MU120118A/18B/18C D&k TH D=6, AR —
DIEAERERE LT — A RATHEREIT MU120118A/18B/18C LA Fodo#khE
ZEHET,

(b) =—FRFELIAEED T A—IILVRIZONT, FDOT 4—/LRDIEZ LIz
ZETL—LEDTNCEET (T Ta— LX) AREEEIZLY,
722 0E, ARE'ED 22—V BZAE LT UDP X7y Mz oW, UDP AR—F
BB LT NTBIENTEET,

(¢) 10 FTDLEXV VLAN IZHIRL TWET, ZED VLAN #7713
WeTZL— DT NTAY L —REE, BTV h, BLOF Y7 FrLiN
T NDIEMT RN TEET, v~ /L F7a—h o 2R3 % B VLAN
IR LTI, LB OB 3175 VLAN 7 O VLAN ID Z&ich
TN CEET,
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3.1 NRIILDEEEETEH

3.1.1 MU120101A 10M/100MA—H R yhEDa1—)L
10M/100M A —H Ry hNEY 2— VO IEE/ SRV ERLUET,

(B]
[A]

4 ; — N
onDamen | ¥ K |
NIENERT i

[C]

3.1.1-1 10M/100M /1 —H RyrED2—)L

[A]l | A¥=0% FY 2= /VOFRRRHE LT

Auto Negotiation Pulse, Link Pulse, Idle Pulse

Link K DHL, ENEIEFICRITHE ST LET,

fk | A= Foh T =B EETDHERITLET,

= | Tx/Col -
B] | & B | 2Uva ERINT BLAUTLET .
| A=V Roh LR RIETHLANTLET,
Rx/Err BYLBTHT LA T R TOTT—IZONT,

TT—ERHT oL, RITLET,

DUT &8 L £ 4, 10BASE-T, 100BASE-TX

[C] | RJ-45 Ak =7 NVEBFALET,




3.1 INFALDEEEHA

3.1.2 MU120102A FHEYrf—HRYFED21—)L
FHEY M =P RV EY 2a— LD IERE/ SRV ERLUET,

[A]

SIlE-NEE - EE -

3

[B] [C]
X 3.1.2-1 FHEYR—HRUrED 21—/

%
‘ - il
[A] | (V=X FVa— VOFRRKIEALET, D
Auto Negotiation Off i | [FI#fE 7 CRUTLET, %;
Link o [FHEAfESIL, D> &
Auto Negotiation On I | Auto-Negotiation 25 1E % 1,%
= IR T T HEEITLET, RE
Bl [1x & |[1—95or 7o— e blG T BL i LET
Rx B | A—Uovbh JL—bEZETARERTLET,
E f BB THT L RNARER T _XRTOTT—IZOWT, =
TOE T ST A LT L E T
DUT C#feLE9,
[C] ] GBIC #rk GBIC AL £,




BIE HKEDOEFEHERE

3.1.3 MU120111A 10/100MA—HyrEDa1—)L
10/100M A —H 2y Y 2 — L OIER SV A RLET,

[B]
[A]

WIEatuin|: 550507108 [

3.1.3-1 10/100M /1 —HRyrED2—)L

[A] | (V=% TV 2L OFfRRHIBE AL ET,
— | 10 Mbps |f& | Auto Negotiation Pulse, Link Pulse, Idle
5 Pulse @955, ENNEIEFIZRITHEAUTL
7 | 100 Mbps | & | g4,

| A=Y FRobh TL— B EET AT LET,

[B] TX/CO]

a1

& | 2Uvar RO RITLET,

k| A=Y Roh T —LEZETOERITLET,

Rx/Err AT B THY L NA[RRIR T R THOTTF—|TD
WTC, =7 %M T &, RATLET,

DUT & # #%: L £ ¥ ., 10BASE-T ,

[C] | RJ-45 Amvb 100BASE-TX 0% —7 VAl ALET,




81 NEALDFE

3.1.4 MU120112A FHEYrA—HRYFED21—IL
XHE Y=V Ry EY 2— VO IEHE /S ANV ERLET,

[A]

o Port | Port 7 ~

o | Bie T |5 G :
A}

3

[B] [C]
X 3.1.4-1 FHAEYR—HRUrED 21—/

5

[A] | (V=% TV 2=V OfHRIERLET, D

Auto Negotiation Off i | [FI#fE 7 CRUTLET, %‘;

Link o FIHARESIL, 2D &

Auto Negotiation On F# | Auto-Negotiation 73 E 1,%

- (T T HLRUTLETS HE
BB [ [# [1—9aok so—sanfmisrmrLes.

Rx

2

A=Y Foh T —LbaZETHERITLET,

Error & AL THY U NARER T R TOET—ZONT, =
| T E R AL AATLET

[C] | GBIC vk DUT &85l 97, GBIC i AL £,
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3.1.5 MU120118A/18B/18C 10X AHEYrf—HRYNED1—IL
10 EHE YR —H Ry MNEY 2 — LD ERE/ SV AR LUET,

[B]
/)

[A]

1 @]

el @]

3.1.5-2 MU120118C £ a1—JL

[A] | AV=2% V2 — VORI AL ET,
Link wk | [N CHRITUE T,
| Tx S| A= Foh TL—nEREETHEATLET,
[B] | 8 |Rx & | A=V ERob TL—AERETRLAUTLET,
Beror | | XU A CHTL AR STOET—ZONT, =
TR T AL RITLET,
[C] | XENPAK Amvh | DUT &8l £7°, XENPAK Z4f AL £,




3.1 INFALDEEEHA

A EE

1. MU120118A/18B/18C £ 1—/LIZ XENPAK Z#EY{t+5
MR, 9, “rtHRET DISAERMD XENPAK ZERALTL
1280, it AR T B XENPAK Z#EY fHF5 &, BRUfTIF
1= XENPAK DB ED 11— ILOBMEBEDORRELYET,

2. APS ##eANELY MU120118A/18B/18C £V a—)LIZ
G0192A XENPAK (10GBASE-LR), G0193A XENPAK
(10GBASE-ER) ZEY{FI+5 &, BRY{TIF1= XENPAK HVA§
L, BEORRALLGYET,

3. WAN-PHY A7 Lav AV Ab—ILEN TV
MU120118A/18B/18C £ a—)LIZ XENPAK
(10GBASE-LW) Z#HxY {115 <&, [option required] &R+ T
Frah, BYFFH1= XENPAK (10GBASE-LW) AVER4EL
HEDRRELELGVET,

3

TENRROL R
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3.1.6 MU120121A 10/100/1000MA—HRybEIa1—)L
10/100/1000M A —HF hEY 22— /LD IEE /S PRV ERLET,

(E]

[C]

[A]

lical

N 1 1 [ 1 H“”'

g o] B le—gli
1 Z 3 4 i

1
10
3

7y H 3¢

(B]

3.1.6-1 10/100/1000M 4 —HRybED2—)L

[A]

ATz IH

EV 2 — /L ORI AL ET,

[B]

10 Mbps

100 Mbps

ur]

1000 Mbps

Auto Negotiation Pulse, Link Pulse,
Idle Pulse @56, L iEFICFEYIT %
&, MENESNTZY 7R EEIZIR 72 LED 23
RITLET,

Duplex

Full Duplex T Link 23231 AE AT L
E35ae

AT Hod §v-rd

Tx/Col

A—PRyh T —LEEEFETHERITLE
o

AV Var et oL T LET,

Rx/Err

S —HFoh TL— BB ET AL AT
¥,

BT BETATNAREIR T R TOTT—(T
DOWNWTC, ZT—ERHT 58, RITLET,

[C]

RJ-45 2oy b

DUT &8 LET,
10BASE-T, 100BASE-TX,
1000BASE-T O/ —7 V& ALE T,

[D]

Link

Auto Negotiation Pulse, Link Pulse,
Idle Pulse 96, ENUMEIEFIZFEMT2
ERUTLET,

ddT ¥od NdO

Active

A—FRyh T —LEEETDHERITLE
‘é—O

[E]

CPU Port RJ-45

ARk

RO PC 72l %L, REYV 2—/LD
SERHI 72 ATV ET, (BT,
TR =T BARGIEDT=H, CPU Port 12k
DRI CEEEAL )
10BASE-T, 100BASE-TX O —7 /L%
HALET,
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3.1.7 MU120122A FHEYrf—HRYrED21—)L
FHEY M =P RV EY 2a— LD IERE/ SRV ERLUET,

[G] [A] (E] [B]

3

[F]

X 3.1.7-1 FHAEYR—HRUrED 21—/

[A] | A= EY a— VORI L ET,
Auto Negotiation Off K | [RIHIFESL THRATLET,

Link K [FHEAfESIL, D>
Auto Negotiation On I | Auto-Negotiation 23 1EF
IR T T HE8TLET,

A—PRyh T —LbmFETHERITLET,
A—PRyh T —LbaZET LRI LET,

BB TATRNARERT N TOTT—IZONT, =
FT—EHT 5L, STLET,

[C] | SFP zmwk DUT &4z 4. SFP A4 AL £,
10Mbps | #¥ | s 1to Negotiation Pulse, Link Pulse, Idle Pulse %

100 Mbps | #k | &, ENNEIERICFRMT 5L, MESLSn=U 7 EIC
JEU7e LED 28 54T LET,

TENRROL R

(B]

2

Tx

dHdT ¥od ddS
=
X
=

St

Error

ury

1000 Mbps | #*
Duplex %k | Full Duplex T Link 2MESLSNAESATLET,
fk | A= RN TL—LEEETHERITLET,
B | 2var et 7oL mUTLE T,

fk | A=Y Fobh TL—LbEZETHENTLET,

Rx/Err T AT NARE R T _RTOHTF—|ZDONT, TF—
T aE, SUTLET,

DUT L #:%i L £ 7. 10BASE-T, 100BASE-TX,
1000BASE-T 7 —7 V&AL ET,

Link o Auto Negotiation Pulse, Link Pulse, Idle Pulse ®9
' L, ENnEEFICFET 5L AITUET,

Active W | A=Y Hvh T —LEEETHESITLET,

NERD PC 72EZRERIL, REY 22— /L OAER 7L
PATWET, GRIFETIE, Y7 M= T DRI DT80,
CPU Port (ZE DM HIEIEE H CEEE AL )
10BASE-T, 100BASE-TX 47 —7 L ZFF AL £,

(D]

Tx/Col

dHT ¥od S¥-ry

[E] | RJ-45 Az b

[F]

a1
Hod NdD

[G] | CPU Port RJ-45 Az k
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3.1.8 MU120131A 10/100/1000MA —HRybEIa—)L
10/100/1000M A —HF hEY 22— /LD IEE /S RV ERLET,

[C] [A]

L L L L L o (CLLL Ll

(B]

3.1.8-1 10/100/1000M 4 —HRyhED2—)L

[A] | (V=¥ EVa— /VORKRHIE AL ET,
[B] | Link Link 25HENTLSNDERITUET,
DUT & # #ft L £ ¢+ ., 10BASE-T,
[C] | RJ-45 22wk 100BASE-TX, 1000BASE-T ®47—7 /L
FRALET,
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3.1.9 MU120132A FHEYr—HRYFED21—IL
FHEY M =P RV EY 2a— LD IERE/ SRV ERLUET,

[C] [A]

(B]

3

X 3.1.9-1 FHAEYR—HRUrED1—)L

&
[A] | A¥=0% V2 — L OFFHRIC L ET, 33235
[B] | Link Link ZSHESTSNBE AL 2 ?@r
[C] | SFP zuvh DUT &#fiL 97, SFP 2 AL £, 1%
BE
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3.1.10 MU120138A 10xXAHEYr,—HRYMED1—/L

10 ¥AE Y —H Ry bEY 2— LD IR/ SRV ERLET,

[C] [A]

—— S NU— s s T
(e e, 254 [0
L1l e O A

7

(B]

3.1.10-1 10 FAEYR—HRYrED 21—/l

[A]l | A¥ =% BV 2 VORI RALET,
[B] | Link Link 2N ENDESITLET,
[C] | SFP+&Evk DUT &8 L F7, SFP+&id AL ET,
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A.1 MU120101A

EYa—/L (MU120101A)

Vi

Corresponding Specification
Connector

Number of Ports

Bit Rate

Auto Negotiation

Flow Control

LED

IER P
jjZ MU120101A
AE 10M/100M A —H Ry hEY2—/L
Rk Module X 1
Interface

10BASE-T, 100BASE-TX
RJ-45

8

10 M, 100 Mbit/s

On/Off

On/Off

Link, Tx/Collision, Rx/Error

Port setting
MAC Address
IPv4

This port
ARP Reply

ICMP Echo (PING) Reply
Duplex Mode
MII/MDIO properties

Mode

00-00-00-00-00-00~FF-FF-FF-FF-FF-FF

IPv4 Address, Netmask, Gateway

Not send, Reply to this port ARP request, Reply to all ARP
request

Not send, Reply to this port PING request
Full/Half

Auto negotiation On/Off, Restart, Loop back On/Off, MII
registers (MII register OBEfEAFEA HLIBLOEEHL AT
HE, W1 ), Flow Control Receive, Multicast Pause
Address ( 01-80-C2-00-00-01, Directed Address ( This
Port, User Defined)

Normal, Monitor, Through™!

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)

1~16,777,215
1~16,777,215

Raw Frame, Decoded

*1: MU120101A T, Through mode i3 Port 1 & Port 2 3L T Port 5 & Port
6 DL 5 I>E T HIHE

F
=
A
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EPa1—)L (MU120101A) (k=)

IHH

gLy

Gap Setting

Inter Frame Gap

Inter Burst Gap

Inter Stream Gap

10BASE-T:  Z3f#HE 800 ns, 8 us~1700 s CHEEMEE/-I
Random &% /& 7l E

100BASE-TX: 73 fi#HE 80 ns, 800 ns~170 s TREIEMEEIT
Random % € 7l HE

10BASE-T: /\ﬁ’qi 800 ns, 8 us~1700 s “CEHE X E Al
HE

100BASE-TX: 43 f#HE 80 ns, 800 ns~170 s T EERE ]
e

10BASE-T:  43f#HE 800 ns, 8 us~1700 s CHETEHEHKRER

s
AE

100BASE-TX: \ﬁ BE 80 ns, 800 ns~170 s TEEEEE R
H

l

Frame Setting

Preamble Size: 4~255 byte

MAC Address: Static, Increment, Decrement, Random
(AIEER% 4 bit AL THE), Gateway
(DA ®#.), This port (SA D #)

VLAN tag*2: VLAN tag % 1 B¢fIJ076E, VLAN ID (%
Static, Increment, Decrement, Random
X E FIHE
MPLS label*2: MPLS label (B /EEZXE) % 10 fEE e,
He
Protocol Editing: None , ARP , IPv4 , IGMP/IPv4 ,
ICMP/IPv4 , TCPAPv4 , UDP/IPv4 ,
RIP/UDP/IPv4, DHCP/UDP/IPv4, IPv6,
IPX, IS-IS, MAC Control Frame (Pause
Frame)

IPv4/IPv6: IP Destination/Source Address I3 [E & fid
Increment®3, Decrement™3, £7-1% Random T

TIEIRE W RE™S

TCP/UDP: Destination Port Number F7-1% Source Port
Number % Increment F7-i% Random (Z5% & 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 % A #E

Data Field 1 O~ Programmable, Time Stamp ™4, Sequence
Number*4, Test Frame™5 5% & 7] A2

Programmable Header Pattern: 1 > @ User defined
pattern 5% & I HE

*2: VLAN tag & MPLS labels (X [RIFpIZfE HAS AT
* 3: IPv6 C, Increment, Decrement, Random &% &Lt ME 1~32 THE

AIRE

*k4: Sequence number F£72/% Time stamp Zffi HL7-& %, TCP/UDP /37> b
® Checksum field (X7 —DfENFAIND

%5: MU120101A 9 351F0DFEY 22—/~ Test Frame 2% H 452X, Packet
BER Test {4 7]

A-2
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EPa1—)L (MU120101A) (k=)

I5H

s

Frame Size

18~10,000 byte
Auto, Fixed, Increment™s, $7-/% Random *6 |Z5% i& A GE

Protocol Setting
Ethernet

IPv4 (RFC791)

Preamble: 55 (hex) (Z® F[HE, First byte ®# 01010101
iE)

SFD: D5 (hex) (ZH AlHg)

DA: (—Frame setting /MAC Address 1)

SA: (—Frame setting /MAC Address Z#)

Type: Automatically assigned, User defined

FCS: HEhRHHR

Version (4 bit): 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 ##IRL7=5GA 1T BB E
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask #% € Al HE)
Destination Address: Static , Increment , Decrement ,
Random (Class & Mask 7% & Rl HE)

Option: 0~40 byte

*6: Frame Size ® Increment & Random #% &% Protocol 2% None DE&D
A FETE R RE

1
%
A
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EPa1—)L (MU120101A) (k=)

I5H

R

IPv6 (RFC2460)

TCP (RFC793)

UDP (RFC768)

IGMP (RFC2236)

Version (4 bit): 6 (DEC)

Traffic Class (8 bit): User defined

Flow Label (20 bit): 20 bit user defined (initial 37T 0)

Payload Length (16 bit): Auto

Next Header (8bit): 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 (Mask 7% 7€ "JHE)
Destination Address (128 bit): Static, Increment,
Decrement, Random ( Mask
FXTEFIHE)

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): Auto

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

Control bit (6 bit): User Defined, bit T &

Window (16 bit): User defined, 0~65535

Checksum (16 bit): Auto

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

Option: 0~40 byte

Padding: A1l 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): HEWFHE

Group Address (32 bit): User defined

Version: %/ EfE 2




Al MU120101A

EPa1—)L (MU120101A) (k=)

EHH R
ICMP Type (8bit): 0= Reply
(RFC792, 950, 1256) 3 = Destination Unreachable
4 = Source Quench
5 = Redirect
8 = Echo

9 = Router Advertisement
10 = Router Solicitation
11 = Time Exceeded
12 = Parameter Problem
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): HEFHE (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 (8bit): 1= RIP versionl
2 = RIP version2
Address Family Identifier (16 bit):
0000
0002 = IP protocol
FFFF = Authentication entry LA 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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EPa1—)L (MU120101A) (k=)

I5H

g

IPX

ARP (RFC826)

DHCP (RFC2131)

Checksum (16 bit): Auto
Packet Length (16 bit): Auto
Transport Control (8 bit): User defined 0~255
Packet Type (8bit): 0 =Unknown

1=RIP

2 = Echo

3 = Error

4 =1PX

5=SPX

17=NCP
Destination Network (4 byte): User defined
Destination Node (6 byte): User defined
Destination Socket (2 byte): User defined
Source Network (4 byte): User defined
Source Node (6 byte): User defined
Source Socket (2 byte): User defined

HW Type (16 bit): 1
Protocol Type (16 bit): 0800 (h)
HA Length (8 bit): 6
PA Length (8bit): 4
Operation (16 bit): User defined

1 =ARP Request

2 = ARP Reply

3 = RARP Request

4 = RARP Reply
Sender MAC Address (48 bit): User defined
Sender IP Address (32 bit): User defined
Target MAC Address (48 bit): User defined
Target IP Address (32 bit): User defined
Padding: FEX}FIE

Op Code (8bit): 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

A-6
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I5H

g

MPLS (RFC3031, 3032)

VLAN
(IEEE802.1Q-1998)

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 2353% /& 7l g

TPID: 0x8100, User defined

User priority (3 bit): 0~7 User defined

CFI (1bit): 1=set
0 =reset

VID (12 bit): Static, Increment, Decrement, Random
10 #%% (DEC) (2 TR

Template
Ethernet OAM (Opt28)

CCM, LBR, LBM, LTR, LTM, AIS, LCK, TST, APS,
MCC, LMR, LMM, 1DM, DMR, DMM, EXR, EXM, VSR,
VSM

Error Insertion

Ethernet

1P
TCP/UDP

FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error, Dribble Bit Error, Alignment Error, Collision

IPv4 Header Checksum Error
TCP/UDP Checksum Error

Measurement Function
Counter
Mode
Ethernet

Accumulated, 1 s current

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

Dribble Bit, Alignment Error, Collision

Line Error
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EPa1—)L (MU120101A) (k=)

I5H

g

IPv4

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

IP Header Checksum Error

TCP/UDP

Data

Graph

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

TCP Checksum Error*7, UDP Checksum Error*7

Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate, QoS Counter Setting: QoS #—7~ vk IPv4
(ToS) %£721% VLAN tag (Priority).

User Defined counter conditions;

Destination MAC Address: don't care, Match, Not
match

Source MAC 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 O 7 4322\ TIL, Capture O
Pattern and Error Conditions &

8 MDD/ T 7% [RIRER IR, 7fEHE 1's, 1 min, 15 min, 60 min

%7: MU120101A TiZ, IP layer T7I77 A MEENi= 7y MI=T7—L1L T
AT RSN
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Capture
Capture Buffer 8 Mbyte/Port
Capture Filter/Trigger

Filter condition settings;
Destination MAC Address: don't care, Match,
Not match
Source MAC 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: don't care, Match,
Not match
Source MAC 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
Pattern and Destination MAC Address:48 bit Mask:bit mask
Error Conditions Source MAC Address:48 bit Mask:bit mask

Patternl, 2;

Pattern:32 bit Mask:byte mask
Base position:Top of Frame, Top of IPv4 Header,
Top of IPv6 Header*3, IPv6 Extension
Headers ( Hop by Hop , Destination ,
Routing , Fragment , Authentication ,
ESP) *8, Top of IP Payload
Offset:0~65535

Error;
Error type: Good Frame, FCS Error, Undersize,

Fragments , Oversize , Oversize&FCS
Error, Dribble Bit Error, Alignment
Error, IP Header checksum Error, TCP
checksum Error, UDP checksum Error,
Sequence Error*®, PRBS Frame Error*®

Combination;

And, Or

*8: MD1230B-12 234 EL
*9: MD1230B-11 23445
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Decode Protocol

Extended Decode Protocol

Replay

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 #% % %¢), 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) 7213 MX123002A —=F A/3—
MEHTEY 2—/WZED, 400 FEETT aha/L 7 a—Ra4RigE A
[iE

MD1230 7 73Vi% Ethereal /Wireshark Convert #46E% 5 ¢
XX T T ¥ 7L —LEIEE AR — L~

Latency

Test Frame #5537 5Z&I2XV 1 Y7V 7 fE, Max,
Min, Avg. 27 V2T Latency 2%~

Protocol Emulation

ARP, ICMP, IGMP, BGP-4

Ping

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

A-10
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Frame Arrival Time
Variation (Packet Jitter)

Resolution

Offset
Graph

32 I A NFERFR

3 fiRAE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1 s.
ST fREREIZ D, Max. 3 min.

Frame Count vs. Time Interval
Auto scale: On/Off

Custom Counter

Frame Loss

Frame Loss Rate (%)

Received Bit Rate (Mbpd)

Received Average Frame Size (byte)
Service Disruption Time (s)

Automatic Test

RFC2544 Automatic Test

Port Pairs

Test Setting

Throughput

LUF o 6 XD T AMZ%H R (MD1230 7 7V 1E[1] ~[5]4 £&
TR A 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: 0~4095

Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: Start 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

Frame Rate (%): Initial Rate ,
Maximum Rate, Resolution ,
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

Minimum Rate ,
0.01%

A-11
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Latency

Frame Loss Rate

Back-to-back Frames

System Recovery

Reset

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%):Initial Rate, Step Rate, Step Count,
0.01% step, Result of Throughput Rate

Burst Size: 1~1000

Result: Latency (4f##E 0.01 us)

Graph: Latency vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, 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

Frame 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 —23% vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

Rate (%): Overload Rate (FX/EED 110%D throughput
rate), Moderate Rate

Burst Size: 1~1000

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

Graph: Recovery time vs. Frame Size

Frame Rate (%): User defined
Burst Size: 1~1000
Sequence: Start — Waiting trigger — Triggered — Stop

A-12
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Tools

Fragment

T TCITBERSIL TS Stream 7 — #2777 A MET 5,

Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/IPv4,
UDP/IPv6, TCP/IPv6

Support Data Field: Data Field1

Support Data Pattern:All0, Alll, Alternate 1/0,
Increment by byte, Decrement
by byte , Programmable ,
PRBS9

Stream ID: 1~255, All
MTU: 1~9936 byte
Number of Datagrams: 1~127

Initial Identification:0x0000~0xffff (IPv4), 0x00000000
~ Oxffffffff (IPv6)

Increment Identification: On/Off

TIT AN = v T 5720 121X, Setup Utility T
Remote Control @ Active Interface % None %7213 Ethernet
IR ELTLIEEN,

FIERE: 0~+40C
PRAER: —20~+60C

20W LLF

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

1.0kg LL'F

A-13

F
=
A



11aRA B

A.2

MU120102A
EYa1—JL (MU120102A)
I5H R
4 MU120102A
54, XHEY M =P Ry MV a—L
HERK Module X1
Interface

Corresponding Specification
Connector

Number of Ports

Bit Rate

Pulse Mask

Laser Safety

Auto Negotiation
Flow Control
LED

1000BASE-SX/LX/LH/ZX (GBIC €Y =—/LiZk5)
GBIC (SC)

2

1000 Mbit/s

13

3
5

o
®

o
o

o
Ny

IORMALIZED AMPLITUDI

N
| =
S o
1N

0.0 0220375 05 0.6250.78 1.0

NORMALIZED TIME (Unit Interval)

21 CFR 1040.10:1995 CLASS I, IEC60825-1:2001 CLASS
1

On/Off
On/Off
Link, Tx, Rx, Error

Port setting
MAC Address
IPv4

This port
ARP Reply

ICMP Echo (PING)
Reply

Duplex Mode
MII/MDIO properties

Mode
Optical Send

00-00-00-00-00-00~FF-FF-FF-FF-FF-FF

IPv4 Address, Netmask, Gateway

Not send, Reply to this port ARP request, Reply to all
ARP request

Not send, Reply to this port PING request

Full

Auto negotiation On/Off, Restart, Loop back On/Off, MII
registers (MII register DB EEA G A HLIBIOFEEHL A
He, FIWIF% €), Flow Control Receive, Multicast Pause
Address (01-80-C2-00-00-01), Directed Address (This
Port, User Defined)

Normal, Monitor, Through
On/Off

A-14




A2 MU1201024

EPa2—)L (MU120102A) (k=)

IHH

Rt

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)

1~16,777,215
1~16,777,215

Raw Frame, Decoded

Gap Setting

Inter Frame Gap
Inter Burst Gap
Inter Stream Gap

T —AENRGEOEEE Random/Ine DE D/ GAP 1%
72 ns (9 byte) L I

S fiEHE 8 ns, 64 ns~120 s CHETEEFE7~i% Random 7% & A G
/Y f#AE 8 ns, 64 ns~120 s TE TR E 7]

E
SSFRRE 8 ns, 64 ns~120 s TEEfE R E 7]

b
AE
b
AE

Frame Setting

Preamble Size: 2~255 byte

MAC Address: Static, Increment, Decrement, Random
(FIZEE8% 4 bit AL THE), Gateway (DA
D7), This port (SA D)

VLAN tag*l: VLAN tag %« 1 BfINAIRE, VLAN ID (%

Static, Increment, Decrement, Random #%

E T HE
MPLS label*t MPLS label ([E EEF%E) Z 10 i ETHANAT
e
Protocol Editing: None , ARP , IPv4 , IGMP/IPv4 ,
ICMP/TPv4 , TCP/IPv4, UDP/IPv4 ,
RIP/UDP/IPv4 , DHCP/UDP/IPv4 ,

IPve6, IPX, IS-IS, MAC Control Frame
(Pause Frame)

IPv4/IPv6: IP Destination/Source Address I [E & fH,
Increment, *2Decrement™2, F721% Random ™2
W NE IR TE A RE ™2

TCP/UDP: Destination Port Number F72/% Source Port
Number % Increment ¥7-/% Random ZF%/E 7]
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 &% & FlfE

Data Field 1 ™7 Programmable, Time Stamp*3, Sequence
Number™*3, Test Frame™®+ #%JE rJHE

*1: VLAN tag & MPLS labels (X [RIFpIZfE AN AT

*2: IPv6 C, Increment, Decrement, Random &% &Lt ME 1~32 THE

AIRE

A-15
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Frame Size

Programmable Header Pattern: 1 -2 @ User defined
pattern %€ Al HE

48~65,280 byte

Auto, Fixed, Increment™5, ¥721% Random *5 |Z5% & F[HE

Protocol Setting
Ethernet

IPv4 (RFC791)

Preamble: 55(hex) (Z® #]fE, First byte ™4 01010101
iE)

SFD: D5 (hex) (ZH Alfg)

DA: (— Frame setting /MAC Address Z /)

SA: (— Frame setting /MAC Address Z#)

Type: Automatically assigned, User defined

FCS: AEEHHR

Version (4 bit): 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 U= 5A 1T B EEE

Header Checksum: Auto

Source Address: Static, Increment, Decrement, Random
(Class & Mask #% € 7 HE)

Destination Address: Static, Increment, Decrement,

Random (Class & Mask 7% € Al 6E)
Option: 0~40 byte

* 3: Sequence number F/2E Time stamp ZFEHL7=LX, TCP/UDP /X7 vk
® Checksum field (37 —DERFFAZND

*4: MU120101ADBIENDFEY 2—/)L~Test Frame Z £ 1 5&%, Packet
BER Test |34~ 7]

*5: Frame Size ® Increment & Random % &% Protocol 2% None D&& D
A FEE AT RE

A-16
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IPv6 (RFC2460)

TCP (RFC793)

UDP (RFC768)

IGMP (RFC2236)

Version (4 bit): 6 (DEC)

Traffic Class (8 bit): User defined

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 (Mask %7€ FIHE)

Destination Address (128 bit):Static, Increment,

Decrement, Random
(Mask %7€ Al HE

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): Auto

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: All1 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): HEFHHE

Group Address (32 bit): User defined

Version: #%EE 2

A-17
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ICMP
(RFC792, 950, 1256)

RIP (RFC2453)

IPX

Type (8bit): 0= Reply

3 = Destination Unreachable

4 = Source Quench

5 = Redirect

8 = Echo

9 = Router Advertisement

10 = Router Solicitation

11 = Time Exceeded

12 = Parameter Problem

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): HEIFHH (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 (8bit): 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

Checksum (16 bit): Auto
Packet Length (16 bit): Auto
Transport Control (8 bit): User defined 0~255
Packet Type (8 bit): 0= Unknown

1=RIP

2 = Echo

3 = Error

4 =1PX

5=SPX

17=NCP
Destination Network (4 byte): User defined
Destination Node (6 byte): User defined
Destination Socket (2 byte): User defined
Source Network (4 byte): User defined
Source Node (6 byte): User defined
Source Socket (2 byte): User defined

A-18
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ARP (RFC826)

DHCP (RFC2131)

MPLS (RFC3031, 3032)

VLAN (IEEE802.1Q-1998)

HW Type (16 bit): 1
Protocol Type (16 bit): 0800 (h)
HA Length (8 bit): 6
PA Length (8 bit): 4
Operation (16 bit): User defined

1 =ARP Request

2 = ARP Reply

3 = RARP Request

4 = RARP Reply
Sender MAC Address (48 bit): User defined
Sender IP Address (32 bit): User defined
Target MAC Address (48 bit): User defined
Target IP Address (32 bit): User defined
Padding: FExfIG

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 (20bit): 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 F> MPLS 2332 & Al g

TPID: 0x8100, User defined
User priority (3 bit): 0~7 User defined
CFI (1bit): 1=set
0 =reset
VID (12 bit): Static, Increment, Decrement, Random

10 %% (DEC) I2 TFER
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Template
Ethernet OAM (Opt28)

CCM, LBR, LBM, LTR, LTM, AIS, LCK, TST, APS,
MCC, LMR, LMM, 1DM, DMR, DMM, EXR, EXM,
VSR, VSM

Error Insertion

Ethernet FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error
1P IPv4 Header Checksum Error
TCP/UDP TCP/UDP Checksum Error
Data 237k BER IlE (MD1230B-11) (2%}t PRBS Error
Unframed BER Setting Test Pattern: All 0, All 1, User 16, PRBS23, PRBS31,

CJPAT, CRPAT
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
Counter
Mode
Ethernet

Accumulated, 1 s current

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

Byte Alignment Error

Line Error

IPv4

TCP/UDP

Data

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 Packet Count, Received UDP Packer 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, QoS Counter Setting: QoS #—7 v IPv4
(ToS) ¥7-1% VLAN tag (Priority).

User Defined counter conditions:

Destination MAC Address: don't care, Match, Not
match

Source MAC 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 42 a2 ClE, Capture @

Pattern and Error Conditions £

k6: MU120102A T, IP layer T7 77 A MEEz 37y MITT—LL T
BT RERTR
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Capture Buffer
Capture Filter/Trigger

EA B
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 8 FHD T 7 & RREFR IR, /0fEHE 1's, 1 min, 15 min, 60 min
Capture

32 Mbyte/Port

Filter condition settings;
Destination MAC Address: don't care, Match,
Not match
Source MAC 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: don't care, Match,
Not match

Source MAC 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 MAC Address:48 bit Mask:bit mask
Conditions Source MAC Address:48 bit Mask:bit mask
Patternl, 2;

Pattern:32 bit Mask:byte mask

Base position:Top of Frame, Top of IPv4 Header,
Top of IPv6 Header*7”, IPv6 Extension
Headers ( Hop by Hop , Destination ,
Routing , Fragment , Authentication ,
ESP) *7, 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*s, PRBS Frame Error*s

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-IS, IGMP (IGAP % & #»), ICMP,
ICMPv6 (NDP, MLD, MLDA #%te), 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) £721% MX123002A =F &/ —
Protocol MENTEY 2—/LIZED, 400 FEE T abhaL T a—REJRiE Af
({5
MD1230 7 73Vi% Ethereal /' Wireshark Convert #re% 5 e
Replay X T F ¥ I —LHEFEAN — LA
Latency Test Frame #%{5 3 5Z&i1CkD 1 Y7V, Max,
Min, Avg. L8 7 V2T Latency 37~
Protocol Emulation ARP, ICMP, IGMP, BGP-4
Ping Destination: User defined
Send: 4 [A]

Result: Reply, bytes, time, TTL

Frame Arrival Time
Variation (Packet Jitter)

Resolution 32 WU ANRFER KR

3 fiRRE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
Offset S EREIZL D, Max. 3 min
Graph Frame Count vs. Time Interval

Auto scale: On/Off
*7: MD1230B-12 234438

%k 8: MD1230B-11 234422

A-23



11aRA B

EPa—)L (MU120102A) (k)

IHHE

gy

Custom Counter

Frame Loss

Frame Loss Rate (%)

Received Bit Rate (Mbpd)

Received Average Frame Size (byte)
Service Disruption Time (s)

Automatic Test

RFC2544 Automatic Test

Port Pairs

Test Setting

Throughput

Latency

LLUF @ 6 FEFHOT AN (MD1230 7 7L [1]~[5] & F L0
TR AT RE)

[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: 0~4095

Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: Start 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

Frame 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

Duration: 2~999 s

Number of Trials: 1~50

Frame 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
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Frame Loss Rate

Back-to-back Frames

System Recovery

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, 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

Frame Rate (%): Initial Rate, Step Rate, Step Count,
0.01% step

Burst Size: 1~1000

Loss Tolerance: 0~100%, 0.0001% step

Result: 7L —2A3%

Graph: 7L —2A3% vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

Rate (%): Overload Rate (FXEfED 110%? throughput
rate), Moderate Rate

Burst Size: 1~1000

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

Graph: Recovery time vs. Frame Size

Throughput, Frame Loss
and Forwarding Rate s

Reset Frame Rate (%): User defined
Burst Size: 1~1000
Sequence: Start — Waiting trigger — Triggered — Stop
RFC2889 Automatic Test LU @ 10 FEE DT AN ).
(Opt10) [1] Fully Meshed Throughput , Frame Loss , and
Forwarding Rate
[2] Partially Meshed One-to-Many/Many-to-One
[3] Partially Meshed Multiple Devices
[4] Partially Meshed Unidirectional Traffic
[5] Congestion Control
[6] Forward Pressure and Maximum Forwarding Rate
[7] Address Caching Capacity
[8] Address Learning Rate
[9] Error-Frame Filtering
[10] Broadcast Frame Forwarding and Latency
Fully Meshed Inter Frame Gap: (Inter Frame Gap &)

Burst Size: 1~930
Address per Port: 1~16777216 Step 2N(N=0, 1, 2, 3,
..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095
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Partially Meshed One to
Many/Many to One

Partially Meshed
Multiple Devices

Partially Meshed
Unidirectional Traffic

Inter Frame Gap: (Inter Frame Gap Z#)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N(N=0, 1, 2, 3,
...24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280, 1518
byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic

Inter Frame Gap: (Inter Frame Gap Z#)

Burst Size: 1~930

Address per Port: 100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280, 1518

byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx/Rx Ports — Tx/Rx Ports Local Traffic
Inter Frame Gap: (Inter Frame Gap Z#)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
..24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280, 1518
byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095
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Congestion Control

Forward Pressure and
Maximum Forwarding
Rate

Address Caching
Capacity

Address Learning Rate

Error-Frame Filtering

Traffic: Tx Ports, Rx Port, Uncongested Rx Port,
Congested Port
Inter Frame Gap: (Inter Frame Gap Z/#8)
Burst Size: 1~930
Address per Port: 1~ 16777216 Step 2N (N=0, 1, 2, 3,
...24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx Ports, Rx Port

Duration: 2~300 s

Frame Rate: Step Size: 1~4294967295 frame/s

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Maximum Forwarding Rate (fps), Result of

forward pressure test

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic : Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of address

VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of address

VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx Port, Rx Port
Duration: 2~300 s

ILoad: 0.01~100%, 0.01% step
Frame Size: 64 byte

Result: Frame count, pass/fail

VLAN Tag: On/Off
VLAN ID: 0~4095
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Broadcast Frame
Forwarding
and Latency

Traffic: Tx Port, Rx Port

Duration: 2~300 s

Address per Port: 1~16777216

ILoad: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024,

1280, 1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%), Latency (s)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%),
Frame Size vs. Latency (s)

VLAN Tag: On/Off
VLAN ID: 0~4095

Tools

Fragment

T CIBERSIL TS Stream 7 — X% 7 77 A MET 5,

Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/IPv4,
UDP/TPv6, TCP/IPv6

Support Data Field: Data Fieldl

Support Data Pattern:All0, Alll, Alternate 1/0,
Increment by byte, Decrement
by byte, Programmable, PRBS9

Stream ID: 1~255, All
MTU: 1~9936 byte
Number of Datagrams: 1~127

Initial Identification:0x0000~O0xffff (IPv4), 0x00000000
~Oxffffffff (IPv6)

Increment Identification: On/Off

TIT AN =BT 5729 121%, Setup Utility T
Remote Control @ Active Interface % None F72/% Ethernet
IR EL TLIEEN,

FIERF: 0~+40C
& —20~460C

26 W LI

PICMG2.0 R2.1 [Z7EHL
262.0 (W) x20.0 (H) X174.5 (D) mm
gREAET

1.0kg LT
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A.3 MU120111A

EYa—/L (MU120111A)

Corresponding Specification
Connector

Number of Ports

Bit Rate

Auto Negotiation

Flow Control

LED

IEH R
iz MU120111A
AE 10/100M A —H Ry EY2—/L
Rk Module X1
Interface

10BASE-T, 100BASE-TX
RJ-45

8

10 M, 100 Mbit/s

On/Off

On/Off

Link, Tx/Collision, Rx/Error

Port setting
MAC Address
I1Pv4

This port

ARP Reply

ICMP Echo (PING)
Reply

IPv6(Opt12)
This port
Neighbor Solicitation

00-00-00-00-00-00~FF-FF-FF-FF-FF-FF

IPv4 Address, Netmask, Gateway

Not send, Reply to this port ARP request, Reply to all
ARP request

Not send, Reply to this port PING request

IPv6 Address, Default Router, Link-Local Address
Not send, Reply to this port IPv6 Address, Reply to all

MII/MDIO properties

Reply IPv6 Addresses
Echo Reply Not send, Reply to This port Echo Request
Duplex Mode Full/Half

Auto negotiation On/Off, Restart, Loop back On/Off, MII
registers (MII register DBIEEA G A H LI L OEZHL AT
BE, FIHIE%E), Flow Control Receive (Full Duplex Only),
Multicast Pause Address (01-80-C2-00-00-01), Directed
Address (This Port, User Defined)

Mode

Normal, Monitor, Through*1, Address Swap™2

*1: MU120111A T, Through mode % Port 1 & Port 2 350 Port 5 & Port
6 DFlAEHE THHE

*2: MU120111A C, Address Swap mode i Port 1 & Port 5 DA G

T
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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)

1~16, 777, 215
1~16, 777, 215

Raw Frame, Decoded

Gap Setting

Inter Frame Gap

Inter Burst Gap

Inter Stream Gap

10BASE-T: L3 fREE 800 ns, 8 us~1700 s TEEMEEZIX
Random % & 7l HE

100BASE-TX: 43fi#hE 80 ns, 800 ns~170 s T EEE-IT
Random 7% € 7l HE

10BASE-T: SSAREE 800 ns, 8 us~1700 s TEEERE
e

100BASE-TX: /rfi#fE 80 ns, 800 ns~170 s THEEMR
e

10BASE-T: SSREE 800 ns, 8 us~1700 s TEEERE
e

100BASE-TX: /3fi#HE 80 ns, 800 ns~170 s THEEMXE
e

it
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Frame Setting

Frame Size

Preamble Size: 4~255 byte

MAC Address: Static, Increment, Decrement, Random
(RIZEHE % 4 bit AL THE) , Gateway (DA
D7), This port (SA DH)

VLAN tag™®3: VLAN tag % 1 EB:fHI0wA[dE, VLAN ID %
Static, Increment, Decrement, Random &%
& A HE
MPLS label *3: MPLS label ([E/EE5% &) % 10 i ETHHNA]
e
Protocol Editing: None , ARP , IPv4 , IGMP/IPv4 ,
ICMP/IPv4 , TCP/IPv4 , UDP/1Pv4 ,
RIP/UDP/IPv4 , DHCP/UDP/IPv4 |,
IPve6, IPX, IS-IS, MAC Control Frame
(Pause Frame)

IPv6 Expansion (Opt12) (2 Thhi:
ICMPv6/1Pv6, TCP/1Pv6, UDP/IPv6, IPv6 over
IPv4, ICMPv6/IPv6 over IPv4, TCP/IPv6 over
IPv4, UDP/IPv6 over IPv4

IPv4/IPv6: IP Destination/Source Address % & & fi,
Increment, Decrement, £7-1% Random (2%
A% E IR

TCP/UDP: Destination Port Number 7213 Source Port
Number % Increment ¥7-i% Random IZ5% & Af
HE

PIM-SMv2 Protocol (Opt21) {Z TR
PIM Register Message

MLDA Protocol (Opt22) (2 Txf)is:
ICMPv6 MLDA Type Message

Spanning Tree/Link Aggregation (Opt23) (2 Tkl
STP Configuration BPDU, STP TCN BPDU,
RST BPDU, MST BPDU, LACPDU, Marker
PDU, Marker Response PDU

Data Field: {E:E® data field Z 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 &% & A AE

Data Field 1 @ %4 Programmable, Time Stamp ™4,
Sequence Number*4, Test Frame 7% A HE

Programmable Header Pattern: 1 > @ User defined
pattern &% i FJRE

18~10, 000 byte

Auto, Fixed, Increment™5, $72/% Random ™5 (25X iE I HE

*3: VLAN tag & MPLS labels (X [RIFRFZfE AN AT

*k4: Sequence number F£72(% Time stamp Zff HL7=&%, TCP/UDP /X7 vk
® Checksum field (X7 —DfENHAIID

*5: Frame Size ® Increment & Random % &% Protocol 2% None DE&D
AR E Pl HE
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Protocol Setting
Ethernet

IPv4 (RFC791)

Preamble: 55(hex) (ZH #HE, First byte @4 01010101
iE)

SFD: D5 (hex) (ZH AlHg)

DA: (— Frame setting /MAC Address 2 )

SA: (— Frame setting /MAC Address Z#)

Type: Automatically assigned, User defined

FCS: HERHHR

Version (4 bit): 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 L7551 H#REE
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask #% € 7 HE)
Destination Address: Static, Increment, Decrement,
Random (Class & Mask &% 7€ FIAE)
Option: 0~40 byte
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IPv6 (RFC2460)

TCP (RFC793)

UDP (RFC768)

IGMP (RFC2236)

Version (4 bit): 6 (DEC)

Traffic Class (8 bit): User defined

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 (Mask %7€ FIHE)

Destination Address (128 bit):Static , Increment |,

Decrement , Random
(Mask %7€ Al HE

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): Auto

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: A1l 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) : Automatically calculated
Group Address (32 bit): User defined

==

Version: % EAH 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 Solicitation

11 = Time Exceeded

12 = Parameter Problem

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

Command (8 bit): 1 = Request
2 = Response
1 = RIP versionl
2 = RIP version2
Address Family Identifier (16 bit):
0000
0002 = IP protocol
FFFF = Authentication entry LA F& M
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
Algorithm
Authentication Data: ASCII 16 byte entry

Version (8 bit):

Digest
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IPX

ARP (RFC826)

DHCP (RFC2131)

Checksum (16 bit): Auto
Packet Length (16 bit): Auto
Transport Control (8 bit): User defined 0~255
Packet Type (8 bit): 0= Unknown

1=RIP

2 = Echo

3 = Error

4 =1PX

5=SPX

17=NCP
Destination Network (4 byte): User defined
Destination Node (6 byte): User defined
Destination Socket (2 byte): User defined
Source Network (4 byte): User defined
Source Node (6 byte): User defined
Source Socket (2 byte): User defined

HW Type (16 bit): 1
Protocol Type (16 bit): 0800 (h)
HA Length (8 bit): 6
PA Length (8bit): 4
Operation (16 bit): User defined

1 =ARP Request

2 = ARP Reply

3 = RARP Request

4 = RARP Reply
Sender MAC Address (48 bit): User defined
Sender IP Address (32 bit): User defined
Target MAC Address (48 bit): User defined
Target IP Address (32 bit): User defined
Padding: FExfI

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
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MPLS (RFC3031, 3032)

VLAN
(IEEE802.1Q-1998)

PIM (RFC2117)

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 F> MPLS 233% & Al g

TPID: 0x8100, User defined

User priority (3 bit): 0~7 User defined

CFI (1bit): 1=set
0 =reset

VID (12 bit): Static, Increment, Decrement, Random
10 #%% (DEC) I[Z TR

PIM Ver (4 bit): PIM Version number /3 2
Type (4 Bit): Types for specific PIM messages.
0 =Hello
1 = Register
2 = Register-Stop
3 = Join/Prune
4 = Bootstrap
5 = Assert
6 = Graft (PIM-DM f H D %)
7 = Graft-Ack (PIM-DM f H D %)
8 = Candidate-RP-Advertisement
Adder length (8 Bit): Auto
Checksum (16 Bit): Auto(Checksum /% PIM message “fH
% 16 bit T 1 OMEFIEE T
(Register message ® Data /71
<) HHE D EE Checksum fEIKIZE ™)
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MLDA (IEFT Draft) MLDA Listener Query,
MLDA Listener Acknowledgement,
MLDA Listener Report

Template
Ethernet OAM (Opt28)

CCM, LBR, LBM, LTR, LTM, AIS, LCK, TST, APS,
MCC, LMR, LMM, 1DM, DMR, DMM, EXR, EXM,
VSR, VSM

Error Insertion

Ethernet FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error
Dribble Bit Error, Alignment Error, Collision

1P IPv4 Header Checksum Error

TCP/UDP TCP/UDP Checksum Error

Data 237y BER I (MD1230B-11) IZ%f)i:: PRBS Error

Unframed BER Setting

Test Pattern™®¢: All 0, All 1, User 16, PRBS 23, PRBS 31
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)

*6: MU120111A T, Port 1 F£7=1% Port 5 @ A& i 7] HE
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Measurement Function
Counter
Mode
Ethernet

IPv4

IPv6 (Optl2)

TCP/UDP

Data

Packet BER Test
(Opt11)

Accumulated, 1 s current

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

Dribble Bit, Alignment Error, Collision
Line Error

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

IP Header Checksum Error

Transmitted/Received IPv6 Packet Count,
Transmitted/Received IPv6 Packet Rate,
Transmitted/Received ICMPv6 (NS) Count,
Transmitted/Received ICMPv6 (NA) Count,
Transmitted/Received ICMPv6 (Echo Request) Count,
Transmitted/Received ICMPv6 (Echo Reply) Count

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

TCP Checksum Error*7, UDP Checksum Error*7

Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate, QoS Counter Setting: QoS #—7 v hI IPv4
(ToS) £721% VLAN tag (Priority).

User Defined counter conditions;

Destination MAC Address: don't care, Match, Not
match

Source MAC 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 O 7 43 a{Z >\ TiX, Capture @
Pattern and Error Conditions Z[#

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

% 7: MU120111A TiZ, IP layer 777 A Mz VryNI=F7—ELTH
ANV AV
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Unframed BER Test Bit Error Count/Rate™s, Pattern Sync.Loss Count/
Second "6
Graph 8 FD /77 % [FIRFR R, /3f#EE 1's, 1 min, 15 min, 60 min
Capture
Capture Buffer 8 Mbyte/Port

Capture Filter/Trigger

Filter condition settings;
Destination MAC Address: don't care, Match,
Not match
Source MAC 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: don't care, Match,
Not match
Source MAC 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

F
=
A

Manual Trigger:

Trigger Position Settings; Top, Middle, Bottom
Pattern and Destination MAC Address:48 bit Mask:bit mask
Error Conditions Source MAC Address:48 bit Mask:bit mask

Patternl, 2;

Pattern:128 bit Mask:byte mask

Base position:Top of Frame, Top of IPv4 Header,
Top of IPv6 Header*s, IPv6 Extension
Headers ( Hop by Hop , Destination ,
Routing , Fragment, Auth en tication,
ESP) *8,  Top of IP Payload

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

Error, Dribble Bit Error, Alignment
Error, IP Header checksum Error, TCP
checksum Error, UDP checksum Error,
Sequence Error*9, PRBS Frame Error*®

Combination;
And, Or

%k 6: MU120111A TiZ, Port 1 £721% Port 5 0 A F 7] RE

*8: MD1230B-12 23 EL
*9: MD1230B-11 234 %
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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 % & ¢),
IPX, OSINL, IS-IS, IGMP (IGAP % & t¢), 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 #% & ¢ ) ,
CiscoHDLC, MAPOS, NSP, SSP, Test Frame

Extended Decode | Sniffer Technologies (Opt04) £72i% MX123002A —F A/ X —
Protocol MEHNTEY 2—/LI2ED, 400 FEE T rhLT a—REHLE Af
e

MD1230 773V Ethereal / Wireshark Convert ¥fE4x 5 Te

Replay XX T TF X T — LEEFAN — LA
Latency Test Frame #%{535Z&I2&D 1 M7V 7 ME, Max,
Min, Avg. L% 7 V2T Latency 37~
Protocol Emulation ARP, ICMP, OSPF (Opt07), BGP-4, ICMPv6 (Optl2),

OSPFv3 (Optl8) *8, BGP4+ (Optl19) *8, IGMPv2,
IGMPv3, IGAP (Optl4), MLDvl (Optl2), MLDv2
(Opt12), MLDA (Opt22) *8, PIM-SMv2 (Opt21) *10,
MPLS (LDP/CR-LDP) (Opt08), MPLS (RSVP-TE)
(Opt09)

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

*8: MD1230B-12 734

%*10: IPv6 Address #fli i3 5&&i3 MD1230B-12 2523 MD1230B-21 %
1Pv4 Address DA%}
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Frame Arrival Time
Variation
(Packet Jitter)

Resolution

Offset
Graph

32 AN RER

ZyfiERE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
Sy fEREIZ &S, Max. 3 min.

Frame Count vs. Time Interval
Auto scale: On/Off

Custom Counter

Frame Loss

Frame Loss Rate (%)

Received Bit Rate (Mbpd)

Received Average Frame Size (byte)
Service Disruption Time (s)

Automatic Test

RFC2544 Automatic Test

Port Pairs

Test Setting

Throughput

LIFO 6 FEOT ANMIRHS (MD1230 7 73I0iE[1]~ (514 F&
O THRERAEE)

[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: 0~4095

Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: Start 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

Frame 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

Frame Loss Rate

Back-to-back Frames

System Recovery

Reset

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, Step Count,
0.01% step, Result of Throughput Rate

Burst Size: 1~1000

Result: Latency (47fi##E 0.01 us)

Graph: Latency vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, 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

Frame Rate (%): Initial Rate, Step Rate, Step Count,
0.01% step

Burst Size: 1~1000

Loss Tolerance: 0~100%, 0.0001% step

Result: 7L —23%

Graph: 7L —2A3% vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

Rate (%): Overload Rate (% EfE? 110%? throughput
rate), Moderate Rate

Burst Size: 1~1000

Result: Recovery time (Z3f#RE 1 us, f#EE 1 us)

Graph: Recovery time vs. Frame Size

Frame Rate (%): User defined

Burst Size: 1~1000

Sequence: Start — Waiting trigger — Triggered — Stop

A-42




A3 MUI120111A

EPa2—)L (MUL120111A) (=)

IHH

Py

RFC2889 Automatic Test
(Opt10)

Fully Meshed
Throughput, Frame Loss
and Forwarding Rate s

Partially Meshed One to
Many/Many to One

PUF @D 10 FE DT AN IS

[1] Fully Meshed Throughput , Frame Loss , and
Forwarding Rate

[2] Partially Meshed One-to-Many/Many-to-One

[3] Partially Meshed Multiple Devices

[4] Partially Meshed Unidirectional Traffic

[5] Congestion Control

[6] Forward Pressure and Maximum Forwarding Rate

[7] Address Caching Capacity

[8] Address Learning Rate

[9] Error-Frame Filtering

[10] Broadcast Frame Forwarding and Latency

Inter Frame Gap: (Inter Frame Gap /)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N(N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280, 1518

byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate(%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Inter Frame Gap: (Inter Frame Gap Z8)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
..24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095
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Partially Meshed
Multiple Devices

Partially Meshed
Unidirectional Traffic

Congestion Control

Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic
Inter Frame Gap: (Inter Frame Gap /)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
..24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx/Rx Ports — Tx/Rx Ports Local Traffic
Inter Frame Gap: (Inter Frame Gap /)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
.24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx Ports, Rx Port, Uncongested Rx Port,
Congested Port

Inter Frame Gap: (Inter Frame Gap /)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,

1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)

VLAN Tag: On/Off

VLAN ID: 0~4095
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Forward Pressure and
Maximum Forwarding
Rate

Address Caching
Capacity

Address Learning Rate

Error-Frame Filtering

Broadcast Frame
Forwarding and Latency

Traffic: Tx Ports, Rx Port

Duration: 2~300 s

Frame Rate: Step Size: 1~4294967295 frame/s

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Maximum Forwarding Rate (fps), Result of

forward pressure test

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic : Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port
Duration: 2~300 s

ILoad: 0.01~100%, 0.01% step
Frame Size: 64 byte

Result: Frame count, pass/fail
VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port

Duration: 2~300 s

Address per Port: 1~16777216

ILoad: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%),

Latency (s)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%),

Frame Size vs. Latency (s)

VLAN Tag: On/Off

VLAN ID: 0~4095
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Tools
Fragment T TITBEERSIL TS Stream 7 — 457 77 A MET 5,

Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/IPv4,
UDP/1Pv6, TCP/IPv6

Support Data Field: Data Fieldl

Support Data Pattern:All0O, Alll, Alternate 1/0,
Increment by byte, Decrement
by Dbyte , Programmable ,
PRBS9

Stream ID: 1~255, All
MTU: 1~9936 byte
Number of Datagrams: 1~127

Initial Identification:0x0000~O0xffff (IPv4), 0x00000000
~Oxffffffff (IPv6)

Increment Identification: On/Off

TIT AN = BB T 57921, Setup Utility T
Remote Control @ Active Interface # None %7213 Ethernet
ICRRELTLIEEY,

IR FEREE: 0~ +40C
A& —20~460C

HEE 25 W LL'F

PARX PICMG2.0 R2.1 [Z YL
262.0 (W) x20.0 (H) X174.5 (D) mm
ES it

(258 1.0kg LLF
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Corresponding Specification
Connector

Number of Ports

Bit Rate

Pulse Mask

Laser Safety
Auto Negotiation
Flow Control
LED

I5H R
B4 MU120112A
e FHEYM =P RyMEV 2—/L
Rk Module X1
Interface

1000BASE-SX/LX/LH/ZX/T (GBIC E€¥=2—/ViZk5)
GBIC (SC, RJ-45)

2

1000 Mbit/s

13

3
=

S
@

e
o

I
Ny

ORMALIZED AMPLITUD

N
| =
S o
1N

00 0220375 05 0.6250.78 1.0

NORMALIZED TIME (Unit Interval)

TEC60825-1:2007 CLASS 1
On/Off

On/Off

Link, Tx, Rx, Error

Port setting
MAC Address
IPv4

This port

ARP Reply

ICMP Echo (PING)
Reply

IPv6(Opt12)
This port

Neighbor Solicitation
Reply

Echo Reply

00-00-00-00-00-00~FF-FF-FF-FF-FF-FF

MAC Address
IPv4 Address, Netmask, Gateway

Not send, Reply to this port ARP request, Reply to all
ARP request

Not send, Reply to this port PING request

MAC Address
IPv6 Address, Default Router, Link-Local Address

Not send, Reply to this port IPv6 Address, Reply to all
IPv6 Addresses

Not send, Reply to This port Echo Request
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Protocols

Duplex Mode
MII/MDIO properties

Mode
Optical Send

IGMP:On/Off
IGAP:On/Off
MLD:On/Off
MLDA:On/Off
PIM:On/Off
OSPF:On/Off
OSPFv3:0n/Off
BGP4:0On/Off
BGP4+:0n/Off

MPLS (LDP/CR-LDP) :On/Off
MPLS (RSVP) :On/Off

Full

Auto negotiation On/Off, Restart, Loop back On/Off, MII
registers (MII register DBUEMEA T/ H LI L OEE HL A
fe, FIE% &), Flow Control Receive, Multicast Pause
Address (01-80-C2-00-00-01) , Directed Address (This

Port, User Defined)

Normal, Monitor, Through, Address Swap

On/Off
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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)

1~16,777,215
1~16,777,215

Raw Frame, Decoded

Gap Setting

Inter Frame Gap

Inter Burst Gap

Inter Stream Gap

T —ALERNTE DAL Random/Ine DS DE/s GAP 1X
72 ns (9 byte) 2L I

43 fiERE 8 ns, 64 ns~120 s CTHEEMEE/IT Random 3% & 7 HE
I RHE 8 ns, 64 ns~120 s ClE EME% E I HE
I RHE 8 ns, 64 ns~120 s ClE EME% E I HE

A-49




11aRA B

EPa2—J)L (MU120112A) (§E=)

I5H

Py

Frame Setting

Frame Size

Preamble Size: 2~255 byte

MAC Address: Static, Increment, Decrement, Random
(RIZEE % 4 bit B THEE),, Gateway (DA
D7), This port (SA DF)

VLAN tag*1: VLAN tag % 1 EB:fPINWHE, VLAN ID X
Static, Increment, Decrement, Random &%

iE FIHE
MPLS label*1: MPLS label ([EE &% E) & 10 il E£THHANAT
HE
Protocol Editing: None , ARP , IPv4 , IGMP/IPv4 ,
ICMP/TPv4 , TCP/1Pv4, UDP/IPv4 ,
RIP/UDP/TPv4 , DHCP/UDP/IPv4 ,

IPve6, IPX, IS-IS, MAC Control Frame
(Pause Frame)

IPv6 Expansion (Opt12 (ZTxfii)
ICMPv6/IPv6 , TCP/IPv6 , UDP/IPv6 , IPv6 over
IPv4, ICMPv6/IPv6 over IPv4, TCP/IPv6 over IPv4,
UDP/IPv6 over IPv4

IPv4/IPv6: IP Destination/Source Address % [E € fE ,
Increment, Decrement, $721% Random (ZF41
IR E I HE

TCP/UDP: Destination Port Number F72/% Source Port
Number % Increment ¥72/% Random (Z5% & W]
BE

PIM-SMv2 Protocol (Opt21 (ZTxfi)

PIM Register Message

MLDA Protocol (Opt22 (ZTH}its)
ICMPv6 MLDA Type Message
Spanning Tree/Link Aggregation (Opt23 {2 Txflii)
STP Configuration BPDU, STP TCN BPDU, RST

BPDU, MST BPDU, LACPDU, Marker PDU,
Marker Response PDU

Data Field: {LE® 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 &% & rlHE

Data Field 1 @ # Programmable, Time Stamp *2,
Sequence Number*2, Test Frame %€ A HE

Programmable Header Pattern: 1 -2 @ User defined
pattern 5% & FIHE

48~65,280 byte

Auto, Fixed, Increment™3, ¥721% Random ™3 |Z5% & 7 HE

% 1: VLAN tag & MPLS labels (X [RIFRFZf#E AN AT

*2: Sequence number F£72(3 Time stamp Zff HL7=&%, TCP/UDP /X7 vk
® Checksum field (X7 —DfENHAIID

*3: Frame Size ® Increment & Random % &% Protocol 2% None DL&D
AR E Pl HE
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Protocol Setting
Ethernet

IPv4 (RFC791)

Preamble: 55(hex) (ZH A[HE, First byte ™% 01010101
fiE] 7€)
SFD: D5 (hex) (Z % #[iig)
DA: (— Frame setting /MAC Address )
SA: (— Frame setting /MAC Address )
Type: Automatically assigned, User defined
FCS: A®EH
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 HEERE
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask #% € Al HE
Destination Address: Static , Increment , Decrement ,
Random (Class & Mask 7% & Al 6E)
Option: 0~40 byte
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IPv6 (RFC2460)

TCP (RFC793)

UDP (RFC768)

IGMP (RFC2236)

Version (4 bit): 6

Traffic Class (8 bit): User defined

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 (Mask 7% € Al HE)
Destination Address (128 bit): Static , Increment |,
Decrement Random
(Mask 7% & A 6E)
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): Auto
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): H#EFHH

Group Address (32 bit): User defined

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

9 = Router Advertisement

10 = Router Solicitation

11 = Time Exceeded

12 = Parameter Problem

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#EIFHHE (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 (8bit): 1= RIP versionl
2 = RIP version2
Address Family Identifier (16 bit):
0000
0002 = IP protocol
FFFF = Authentication entry UL N5
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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IPX Checksum (16 bit): Auto
Packet Length (16 bit): Auto
Transport Control (8 bit): User defined 0~255
Packet Type (8bit): 0= Unknown

1=RIP

2 = Echo

3 = Error

4 =1PX

5=SPX

17 =NCP
Destination Network (4 byte): User defined
Destination Node (6 byte): User defined
Destination Socket (2 byte): User defined
Source Network (4 byte): User defined
Source Node (6 byte): User defined
Source Socket (2 byte): User defined

ARP (RF(C826) HW Type (16bit): 1
Protocol Type (16 bit): 0800 (h)
HA Length (8 bit): 6
PA Length (8bit): 4
Operation (16 bit): User defined

1 =ARP Request

2 = ARP Reply

3 = RARP Request

4 = RARP Reply
Sender MAC Address (48 bit): User defined
Sender IP Address (32 bit): User defined
Target MAC Address (48 bit): User defined
Target IP Address (32 bit): User defined
Padding: FExfIG

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
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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 f> MPLS 2332 Al g

VLAN TPID: 0x8100, User defined
(IEEE802.1Q-1998) User priority (3 bit): 0~7 User defined
CFI (1bit): 1=set
0 =reset

VID (12 bit): Static, Increment, Decrement, Random
10 #45 (DEC) 12 TR

PIM (RFC2117) PIM Ver (4 Bit): PIM Version number is 2.
Type (4 Bit): Types for specific PIM messages.
0 = Hello
1 = Register
2 = Register-Stop
3 = Join/Prune
4 = Bootstrap
5 = Assert
6 = Graft (PIM-DM f D %)
7 = Graft-Ack (PIM-DM f H D %)
8 = Candidate-RP-Advertisement
Adder length (8 Bit): Auto
Checksum (16 Bit): Auto(Checksum % PIM message 47
% 16 bit ZXIC 1 ORI TS
(Register message @ Data #7713FR<)
HHEDLX Checksum %I E )
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MLDA (IEFT Draft)

MLDA Listener Query,
MLDA Listener Acknowledgement , MLDA Listener
Report

Template
Ethernet OAM (Opt28)

CCM, LBR, LBM, LTR, LTM, AIS, LCK, TST, APS,
MCC, LMR, LMM, 1DM, DMR, DMM, EXR, EXM,
VSR, VSM

Error Insertion

Ethernet

1P
TCP/UDP
Data

FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error

IPv4 Header Checksum Error
TCP/UDP Checksum Error
2wk BER )€ (MD1230B-11) (2%} )i~: PRBS Error

Unframed BER Setting

Test Pattern: All 0, All 1, User 16, PRBS 23, PRBS 31,
CJPAT, CRPAT

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

Counter
Mode Accumulated, 1 s current

Ethernet Transmitted/Received Frame Count,

Transmitted/Received Frame Rate,

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 £t
A

Byte Alignment Error

Line Error

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

Transmitted/Received Ping Reply,
IP Header Checksum Error

IPv6 (Opt12) Transmitted/Received IPv6 Packet Count,
Transmitted/Received IPv6 Packet Rate,
Transmitted/Received ICMPv6 (NS) Count,
Transmitted/Received ICMPv6 (NA) Count,
Transmitted/Received ICMPv6 (Echo Request) Count,
Transmitted/Received ICMPv6 (Echo Reply) Count

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

TCP Checksum Error*4, UDP Checksum Error*4

A-57



11aRA B

EPa2—J)L (MU120112A) (§E=)

EHH &
Data Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate, QoS Counter Setting:
QoS #—/~"vhE IPv4 (ToS) £7-i1% VLAN tag (Priority)
User Defined counter conditions;
Destination MAC Address: don't care, Match, Not
match
Source MAC 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 O 7 422220 T, Capture O
Pattern and Error Conditions /R
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 8 FHD T T 7 % [ERFFIR, /7fEEE 1s, 1 min, 15 min, 60 min

*k4: MU120112A Ti, IP layer C7 77 A MbaSz/ oy NI=F7—ELTH
RSN
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Capture
Capture Buffer 32 Mbyte/Port

Capture Filter/Trigger

Filter condition settings;
Destination MAC Address: don't care, Match,
Not match
Source MAC 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: don't care, Match,
Not match
Source MAC 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
Pattern and Destination MAC Address:48 bit Mask:bit mask
Error Conditions Source MAC Address:48 bit Mask:bit mask

Patternl, 2;

Pattern:128 bit Mask:byte mask

Base position:Top of Frame, Top of IPv4 Header,
Top of IPv6 Header*5, IPv6 Extension
Headers ( Hop by Hop , Destination ,
Routing , Fragment , Authentication ,
ESP) *5, 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*é, PRBS Frame Error*é

Combination;

And, Or
*5: MD1230B-12 23 2L

*k6: MD1230B-11 234422

A-59



11aRA B

EPa2—J)L (MU120112A) (§E=)

I5H

Py

Decode Protocol

Extended Decode Protocol

Replay

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 # & t¢), 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) £7-1% MX123002A =% X
IN—=MEHTEY 2—/WZLY, 400 FEETTrha/LTa—RER
iR Al HE

MD1230 7 73VU1% Ethereal /Wireshark Convert #§5E% 5 7 ¢

XA T F 7L — DEEFEAR — A

Latency

Test Frame #5{5 3 5Z&i2kh 1 B 7V 7 MHE, Max,
Min, Avg. L4 7 V2T Latency #37R

Protocol Emulation

ARP, ICMP, OSPF (Opt07), BGP-4, ICMPv6 (Optl2),
OSPFv3 (Optl18) *5, BGP4 + (Opt19) *5, IGMPv2,
IGMPv3, IGAP (Optl4), MLDvl (Optl2), MLDv2
(Opt12), MLDA (Opt22) *5, PIM-SMv2 (Opt21) *7,
MPLS (LDP/CR-LDP) (Opt08), MPLS (RSVP-TE)
(Opt09)

Ping

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

*5: MD1230B-12 7342

*7: IPv6 Address &ff 9 5LX13X MD1230B-12 2342
MD1230B-21 i IPv4 Address @ Z %} )is
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Frame Arrival Time
Variation
(Packet Jitter)

Resolution 32 B HANRFERF R

3 fiEAE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
Offset ST fREREIZ D, Max. 3 min.
Graph Frame Count vs. Time Interval

Auto scale: On/Off

Custom Counter

Frame Loss

Frame Loss Rate (%)

Received Bit Rate (Mbpd)

Received Average Frame Size (byte)
Service Disruption Time (s)

Auto Negotiation Analysis
(Opt15)

10B Code data transmitted function, Auto negotiation
sequence capture function, Link timer value variable
function
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Application Traffic Monitor
(Opt20)

Application Traffic
Monitor

Monitor Resolution: 1 ms
FR53fERE: 1 ms, 10 ms, 100 ms, 500 ms, 1s
Counter Filter
Counter: Counter 1, Counter 2
Type: Pattern 1, Pattern 2, Source MAC, Destination
MAC, Error
Condition: don’t care, Match, Not match
Capture Filter:
Type: Pattern 1, Pattern 2, Source MAC, Destination
MAC, Error
Condition: don’t care, Match, Not match
Capture Trigger:
Type: Pattern 1, Pattern 2, Source MAC, Destination
MAC, Error, Counter 1 Over, Counter 2 Over
Condition: don’t care, Match, Not match
Flow:
Display: On/Off, 4 flows £T
Flow/port: 2
Marker: Marker 1, Marker 2, On/Off
Unit: bit/s, Kbit/s, Mbit/s, byte/s, Kbyte/s, Mbyte/s
Peak Hold Time: On/Off, 1 s, 10 s, 1 min, 15 min,
Untimed
Time Width: 100~2,000 ms, Step 1 ms (FE/RyMRHE 1
ms)
1,000~20,000 ms, Step 10 ms
(£ f#HE 10 ms)
10,000~100,000 ms, Step 100 ms
(FR53f#HE 100 ms)
50,000~500,000 ms, Step 500 ms
(53 f#HE 500 ms)
100,000~1,000,000 ms, Step 1,000 ms
(FRERE 1s)
Range of Monitor Display:
Minimum Value: 0~999,999,999 bit/s
Maximum Value: (Minimum Value+1) to 1,000,000,000 bit/s
Result of Monitor: Graph display, MAX/MIN/AVE
Logarithm: On/Off
Auto scale: On/Off
Full Screen: On/Off
Log: On/Off, Log stop On/Off
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Application Traffic
Monitor Player

FoRIyfREE: 1 ms, 10 ms, 100 ms, 500 ms, 1s
Flow:
Display: On/Off, 4 flows £T
Marker: Marker 1, Marker 2, On/Off
Unit: bit/s, Kbit/s, Mbit/s, byte/s, Kbyte/s, Mbyte/s
Peak Hold Time: On/Off, 1s, 10 s, 1 min, 15 min,
Untimed
Time Width: 100~2,000 ms, Step 1 ms (FR3fFEEE 1
ms)
1,000~20,000 ms, Step 10 ms
(F/R53fFRE 10 ms)
10,000~100,000 ms, Step 100 ms
(F/R57fiREE 100 ms)
50,000~500,000 ms, Step 500 ms
(FR53ffRE 500 ms)
100,000~1,000, 000 ms, Step 1,000 ms
(RARERE 18)
Range of Monitor Display:
Minimum Value: 0~999,999,999 bit/s
Maximum Value: (Minimum Value +1) to 1,000,000,000
bit/s
Result of Monitor: Graph display, MAX/MIN/AVE
Logarithm: On/Off
Auto scale: On/Off
Player: Playback, Temporally stop, Stop
Display Movement: Top/end button, Slider bar
Peak Search/Traffic Calculation
Specify Range
Mode: All, User defined
Start: ms, s, min, hour
Range: ms, s, min, hour
Peak Search: Time, Traffic
Traffic Calculation: Amount of Traffic

Automatic Test

RFC2544 Automatic Test

Port Pairs

LIFD 6 ffAOT AMIHES (MD1230 773V iE[1]~[5]% £&
D CRABR A HE)

[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: 0~4095
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Test Setting

Throughput

Latency

Frame Loss Rate

Back-to-back Frames

System Recovery

Reset

Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: Start 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

Frame 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

Duration: 2~999 s

Number of Trials: 1~50

Frame 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

Frame Rate (%): Initial Rate, Step Rate, 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

Frame 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 (X/EED 110%D throughput
rate), Moderate Rate

Burst Size: 1~1000

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

Graph: Recovery time vs. Frame Size

Frame Rate (%): User defined
Burst Size: 1~1000
Sequence: Start — Waiting trigger — Triggered — Stop
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RFC2889 Automatic Test
(Opt10)

Fully Meshed
Throughput, Frame Loss
and Forwarding Rate s

Partially Meshed One to
Many/Many to One

LU 10 MO T AMIH .

[1] Fully Meshed Throughput , Frame Loss , and
Forwarding Rate

] Partially Meshed One-to-Many/Many-to-One

| Partially Meshed Multiple Devices

| Partially Meshed Unidirectional Traffic

] Congestion Control

| Forward Pressure and Maximum Forwarding Rate

] Address Caching Capacity

] Address Learning Rate

| Error-Frame Filtering

[10] Broadcast Frame Forwarding and Latency

[2
(3
(4
(5
(6
(7
(8
[9

Inter Frame Gap: (Inter Frame Gap £ /)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

...24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Inter Frame Gap: (Inter Frame Gap £ /)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

...24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518
byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095
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Partially Meshed
Multiple Devices

Partially Meshed
Unidirectional Traffic

Congestion Control

Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic

Inter Frame Gap: (Inter Frame Gap /)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx/Rx Ports — Tx/Rx Ports Local Traffic
Inter Frame Gap: (Inter Frame Gap /)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
..24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx Ports , Rx Port, Uncongested Rx Port,
Congested Port

Inter Frame Gap: (Inter Frame Gap Z/#)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,

1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)

VLAN Tag: On/Off

VLAN ID: 0~4095

A-66




A4 MUI201124

EPa2—J)L (MU120112A) (§E=)

I5H

Py

Forward Pressure and
Maximum Forwarding
Rate

Address Caching
Capacity

Address Learning
Rate

Error-Frame Filtering

Broadcast Frame
Forwarding and Latency

Traffic: Tx Ports, Rx Port

Duration: 2~300 s

Frame Rate: Step Size: 1~4294967295 frame/s

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Maximum Forwarding Rate (fps), Result of

forward pressure test

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic : Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port
Duration: 2~300 s

ILoad: 0.01~100%, 0.01% step
Frame Size: 64 byte

Result: Frame count, pass/fail
VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port

Duration: 2~300 s

Address per Port: 1~16777216

ILoad: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,

1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%),
Latency (s)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%),
Frame Size vs. Latency (s)

VLAN Tag: On/Off

VLAN ID: 0~4095
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Tools

Fragment

T TCITBERSIL TS Stream 5 — X527 77 A MET 5,

Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/IPv4,
UDP/IPv6, TCP/IPv6

Support Data Field: Data Fieldl

Support Data Pattern:All0, Alll, Alternate 1/0,
Increment by byte, Decrement
by Dbyte , Programmable |,
PRBS9

Stream ID: 1~255, All
MTU: 1~9936 byte
Number of Datagrams: 1~127

Initial Identification:0x0000~0xffff (IPv4), 0x00000000
~Oxffffffff (IPv6)

Increment Identification: On/Off

TIT AR =V EMEH T 5729120, Setup Utility T
Remote Control @ Active Interface % None F72/3% Ethernet
IR EL TLEENY,

FEEE: 0~+40C
FRAER: —20~4+60C

30 WLIT

PICMG2.0 R2.1 [ZHEfiL
262.0 (W) x20.0 (H)X174.5 (D) mm
NG

1.0kg LT

A-68




A5 MUI1201184

A.5 MU120118A

EVa—J/L (MU120118A)

Connector
Number of Ports
Bit Rate

Clock Variation

Pulse Mask

Laser Safety

Flow Control
LED

I5H R
B4 MU120118A
4 10 FHEYM—PRyMET 2—/L
Rk Module X 1
FFar MU120118A-01 WAN-PHY
Interface

Corresponding Specification

10GBASE-SR/LR/ER/LW*t 2 (XENPAK Module (Z4%)

10GBASE-SR: IEEE 802.3ae-2002 Table52-7, 52-9

10GBASE-LR/LW: IEEE 802.3ae-2002 Table52-12 ,
52-13 10GBASE-ER: IEEE 802.3ae-2002 Table52-16,
52-17

XENPAK (SC)
2
10 Gbit/s

Variable (XAUI Clock)
Variable range: £100 ppm

14
w 1.0

UDI

(L[ S
0.72

e
o

a
oo
o

NORMALIZED AMPLIT

| =
S o
Y

0.0 025 04 05 486 075 1.0
0.45

NORMALIZED TIME (Unit Interval)

21 CFR 1040.10:1995 CLASS I, IEC60825-1:2001 CLASS
1

On/Off
Link, Tx, Rx, Error

*1:

WEZEHIMIT TEEE 802.3ae-2002 (2 HEHL

*2: 10GBASE-LW %Zffi 951213 MU120118A-01 2543
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Neighbor Solicitation
Reply

Echo Reply

Protocols

Duplex Mode
MII/MDIO properties

Mode
Optical Send

HA Big
Port setting
MAC Address 00-00-00-00-00-00 to FF-FF-FF-FF-FF-FF
IPv4
This port MAC Address
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
I1Pv6 (Opt12)
This port MAC Address

IPv6 Address, Default Router, Link-Local Address

Not send, Reply to this port IPv6 Address, Reply to all
IPv6 Addresses

Not send, Reply to this port Echo Request

IGMP:On/Off
IGAP:On/Off
MLD:On/Off
MLDA:On/Off
PIM:On/Off
OSPF:On/Off
OSPFv3:0n/Off
BGP4:0On/Off
BGP4+:0n/Off

MPLS (LDP/CR-LDP) :On/Off
MPLS (RSVP) :On/Off

Full

Loop back On/Off, MDIO registers (MDIO register OHL/E
fE% Read/Write #I6E, #IHIF%E), Flow Control Receive,
Multicast Pause Address (01-80-C2-00-00-01), Directed
Address (This Port, User Defined)

Normal, Monitor, Through
On/Off
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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
1~1,099,5611,627,775

Raw Frame, Decoded

Gap Setting

Inter Frame Gap 77 fRBE 0.8 ns, 7.2 ns~120 s CEEMEE721% Random 7% & Al
e
Inter Burst Gap 3 fERE 0.8 ns, 7.2 ns~120 s CHETEEZRE FlHe
Inter Stream Gap 3 fERE 0.8 ns, 9.6 ns~120 s CHEEEZRE FlHe
Frame Setting Preamble Size: 2~255 byte
MAC Address: Static, Increment, Decrement, Random

(RIEER% 4 bit HAL TR
DH), This port (SA D)

: VLAN tag # 1 Bifhhnwarag, VLAN ID 1%
Static, Increment, Decrement, Random &%
7E A HE

MPLS label *3: MPLS label ([EEH2 &) % 10 i ETHHIN A

He

Protocol Editing:

7E), Gateway (DA

VLAN tag*3

None , ARP, IPv4 , IGMP/IPv4 ,
ICMP/IPv4 , TCP/IPv4, UDP/IPv4 ,
RIP/UDP/IPv4 , DHCP/UDP/IPv4 ,
IPve6, IPX, IS-IS, MAC Control Frame
(Pause Frame)

IPv6 Expansion (Opt12 (ZTxHi):
ICMPv6/IPv6, TCP/IPv6, UDP/IPv6, IPv6 over IPv4,
ICMPv6/IPv6 over IPv4 , TCP/IPv6 over IPv4 ,
UDP/IPv6 over IPv4

IPv4/IPv6: IP Destination/Source Address i [E & fE
Increment, Decrement, $£7-iZ Random (2%
IR TE FIHE

TCP/UDP: Destination Port Number %7213 Source Port
Number % Increment F7-i% Random Z5% & 7]
BE

*3: VLAN tag & MPLS labels (X [RIFRFZf#E AN AT
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PIM-SMv2 Protocol (Opt21 IZTxfit):
PIM Register Message
MLDA Protocol (Opt22 (2 Txi):
ICMPv6 MLDA Type Message

Spanning Tree/Link Aggregation (Opt23 ({2 Txi):
STP Configuration BPDU, STP TCN BPDU, RST
BPDU, MST BPDU, LACPDU, Marker PDU, Marker
Response PDU

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 % & A HE

Data Field 1 @ 4 Programmable, Time Stamp * 4,
Sequence Number*4, Hardware Random Pattern™4, Test
Frame.

Programmable Header Pattern: 1 -2 @ User defined
pattern #% & FIHE
48~65,280 byte*5

Auto, Fixed, Increment™s, ¥7=/% Random ™6 |Z5& & F[HE*7

X4

x*5:

*6:

X7

Sequence number %72 |% Time stamp Zff L7 &%, TCP/UDP Yk
® Checksum field (X7 —DfENFAIND

10GBASE-LW ® WAN mode K% 48~9, 600 byte
Frame Size ® Increment & Random #% &l Protocol 7% None D&& D
A5 TE FIHE

10GBASE-LW ® WAN mode BflX Auto & Fixed O AJHE
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Protocol Setting
Ethernet

IPv4 (RFC791)

Preamble: 55(hex) (ZH A[HE, First byte ™% 01010101
fiE] 7€)
SFD: D5 (hex) (Z % #[iig)
DA: (— Frame setting /MAC Address )
SA: (— Frame setting /MAC Address )
Type: Automatically assigned, User defined
FCS: A®EH
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 ##=IRL7=5E 1T H B E
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask #% € Al HE)
Destination Address: Static , Increment , Decrement ,
Random (Class & Mask #% 7€ FJHE)

Option: 0~40 byte
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IPv6 (RFC2460)

TCP (RFC793)

UDP (RFC768)

IGMP (RFC2236)

Version (4 bit): 6

Traffic Class (8 bit): User defined

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 (Mask 7% & rlHE

Destination Address (128 bit): Static ,  Increment
Decrement, Random (Mask
FXTEFTRE)

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): Auto

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

Control bit (6 bit): User Defined, bit TFXE

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): H#EFHH

Group Address (32 bit): User defined

B

Version: #%X7E{E 2
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ICMP Type (8bit): 0=Reply
(RFC792, 950, 1256) 3 = Destination Unreachable
4 = Source Quench
5 = Redirect
8 = Echo

9 = Router Advertisement

10 = Router Solicitation

11 = Time Exceeded

12 = Parameter Problem

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#FHE (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 (8bit): 1= RIP versionl
2 = RIP version2
Address Family Identifier (16 bit):
0000
0002 = IP protocol
FFFF = Authentication entry UL N5
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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IPX Checksum (16 bit): Auto
Packet Length (16 bit): Auto
Transport Control (8 bit): User defined 0~255
Packet Type (8 bit): 0 = Unknown

1=RIP

2 = Echo

3 = Error

4 =1PX

5=SPX

17 =NCP
Destination Network (4 byte): User defined
Destination Node (6 byte): User defined
Destination Socket (2 byte): User defined
Source Network (4 byte): User defined
Source Node (6 byte): User defined
Source Socket (2 byte): User defined

ARP (RF(C826) HW Type (16 bit): 1
Protocol Type (16 bit): 0800 (h)
HA Length (8 bit): 6
PA Length (8bit): 4
Operation (16 bit): User defined

1 =ARP Request

2 = ARP Reply

3 = RARP Request

4 = RARP Reply
Sender MAC Address (48 bit): User defined
Sender IP Address (32 bit): User defined
Target MAC Address (48 bit): User defined
Target IP Address (32 bit): User defined
Padding: FExfIG

DHCP (RFC2131) Op Code (8bit): 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
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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 f> MPLS 2332 Al g

VLAN TPID: 0x8100, User defined
(IEEE802.1Q-1998) User priority (3 bit): 0~7 User defined
CFI (1bit): 1=set
0 =reset

VID (12 bit): Static, Increment, Decrement, Random
10 #% (DEC) (Z THR

PIM (RFC2117) PIM Ver (4 Bit): 2
Type (4 Bit): Types for specific PIM messages.
0 = Hello
1 = Register
2 = Register-Stop
3 = Join/Prune
4 = Bootstrap
5 = Assert
6 = Graft (PIM-DM ff D %)
7 = Graft-Ack (PIM-DM f H D %)
8 = Candidate-RP-Advertisement
Adder length (8 Bit): Auto
Checksum (16 Bit): Auto(Checksum % PIM message 4=7H
k% 16 bit T 1 OMEKFIEA TS
(Register message @ Data #B7 1%k
<) A DEX Checksum fEIKIZE 1)
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MLDA (IEFT Draft) MLDA Listener Query,
MLDA Listener Acknowledgement,
MLDA Listener Report

Template
Ethernet OAM (Opt28)

CCM, LBR, LBM, LTR, LTM, AIS, LCK, TST, APS,
MCC, LMR, LMM, 1DM, DMR, DMM, EXR, EXM,
VSR, VSM

Error Insertion

Ethernet FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error

1P IPv4 Header Checksum Error

TCP/UDP TCP/UDP Checksum Error

Data 23wk BER il (MD1230B-11) (Zxti&: PRBS Error

Unframed BER Setting

Test Pattern: All 0, All 1, User 16, PRBS 23, PRBS 31,
CJPAT, CRPAT*#

Error Insertion: Bit All, Bit All (Lane 0~3)

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 ~
2.0E-3)

*8: 10GBASE-LW @ WAN mode %, Unframed 36 AR A],
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Measurement Function

Counter
Mode Accumulated, 1 s current

Ethernet Transmitted/Received Frame Count,

Transmitted/Received Frame Rate,

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 £t
A

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

Transmitted/Received Ping Reply,
IP Header Checksum Error

IPv6 (Opt12) Transmitted/Received IPv6 Packet Count,
Transmitted/Received IPv6 Packet Rate,
Transmitted/Received ICMPv6 (NS) Count,
Transmitted/Received ICMPv6 (NA) Count,
Transmitted/Received ICMPv6 (Echo Request) Count,
Transmitted/Received ICMPv6 (Echo Reply) Count

TCP/UDP Received TCP Packet Count, Received TCP Packet Rate,
Received UDP Packet Count, Received UDP Packet Rate,
TCP Checksum Error™?, UDP Checksum Error*?

Data Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate, QoS Counter Setting: QoS #—7~" vk IPv4
(ToS) £721% VLAN tag (Priority).

User Defined counter conditions;

Destination MAC Address: don't care, Match, Not match
Source MAC 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 32l 2\ T, Capture O
Pattern and Error Conditions &

Packet BER Test Transmitted/Received Test Frame Count , Sequence

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

PRBS Bit Error Count/Rate

*9: MU120118A Tid, IP layer T7 77 A MbEN /oy MI=T—ELTH
7RSI
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Unframed BER Test XENPAK Test (Optl3) WA AR—/L X TWAHEX: Bit
Error Count/Rate, Pattern Sync. Loss Count/Second,
Lane 0~3 Bit Error Count/Rate, Lane 0~3 Pattern Sync.
Loss Count/Second

LFS (Opt16) Transmitted/Received RF Signal, Transmitted/Received
LF Signal
Graph 8 FHD T T 7 % [RREFIR, /7 fEEE 1s, 1 min, 15 min, 60 min

A-80



A5 MUI1201184

EVa—)L (MU120118A) (=)

I5H

Py

Capture
Capture Buffer
Capture Filter/Trigger

Pattern and
Error Conditions

256 Mbyte/Port

Filter condition settings;
Destination MAC Address: don't care, Match,
Not match
Source MAC 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: don't care, Match,
Not match
Source MAC 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

Destination MAC Address:48 bit Mask:bit mask
Source MAC Address:48 bit Mask:bit mask
Patternl, 2;
Pattern:128 bit Mask:byte mask
Base position:Top of Frame, Top of IPv4 Header,
Top of IPv6 Header*10, IPv6 Extension
Headers ( Hop by Hop , Destination ,
Routing , Fragment , Authentication ,
ESP) *10, 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*1l, PRBS Frame Error*1!

Combination;
And, Or

*10:MD1230B-12 2B

*11:MD1230B-11 23442
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Decode Protocol

Extended Decode Protocol

Replay

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 % & t¢), 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

Sniffer Technologies (Opt04) £7-1% MX123002A =% X
IN—=METEY 2—/LZLY, 400 FEETTrhL T a—RER
9 Al e

MD1230 7 73V Ethereal /' Wireshark Convert #§5E% 5 7 ¢

XX 7T T — DEIEE AN — bR

Latency

Test Frame #Z{E95ZLI2LKV 1 B 7V F7HE, Max,

Min, Avg.&H 742 T Latency Z 2K/~

it
WAN-PHY XENPAK module I3/3y 7 7 &5 2 CTW\A7=
%, LAN-PHY XENPAK module (ZHE_RTEDOIZH DX
PRELILNET,

Protocol Emulation

ARP, ICMP, OSPF (Opt07), BGP-4, ICMPv6 (Optl2),
OSPFv3 (Optl8) *10, BGP4+ (Optl19) *10, IGMPv2,
IGMPv3, IGAP (Optl4), MLDvl (Optl2), MLDv2
(Opt12), MLDA (Opt22) *10, PIM-SMv2 (Opt21) *12,
MPLS (LDP/CR-LDP) (Opt08), MPLS (RSVP-TE)
(Opt09)

Ping

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

% 10:MD1230B-12 7342

*12:1Pv6 Address Zfif 9 5L XX MD1230B-12 2343
MD1230B-21 i IPv4 Address @ Z%t)ix
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Frame Arrival Time
Variation
(Packet Jitter)

Resolution 32 B ARFERF R

3 fiEAE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
Offset ST REREICE D, Max. 3 min
Graph Frame Count vs. Time Interval

Auto scale: On/Off

Custom Counter

Frame Loss

Frame Loss Rate (%)

Received Bit Rate (Mbpd)

Received Average Frame Size (byte)
Service Disruption Time (s)

LFS (Opt16)

Send Data function

Signal Pattern:
Remote Fault Signal, Local Fault Signal, Edit Signal.
Edit Signal Pattern:TXC 1000 to 1111(bin) , TXD
9C000000 to 9ICFFFFFF (hex)

Physical Layer Capture function
Port: Port1, Port2, Port1&Port2

Capture size: 512Line (1Line Lanel~Lane4
(RXC 4bit, RXD 4byte))

Trigger setting: On/Off
Trigger Pattern: Data RXC 4bit, RXD 4byte

WAN-PHY (Opt01)

PCS Type: WAN, LAN
LOP-P Detection: On/Off
Counter
Error: Far End Path Block Error, Path Block
Error, Far End Line BIP Error, Line BIP
Error, Section BIP Error
Alarm: Far End AIS-P/LOP-P, Far End PLM-
P/LCD-P, PLM-P, LOP-P, AIS-P,
RDI-L, AIS-L, SEF/LOF, LOS

Monitor
STS Pointer (H1, H2): NDF, SS, Pointer

STS Pointer (CI): NDF, SS, Pointer
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Automatic Test

RFC2544 Automatic Test LUF o 6 FEOT AMI& R (MD1230 7731~ [5] & %L
TR A BE)
[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: 0~4095
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Test Setting

Throughput

Latency

Frame Loss Rate

Back-to-back Frames

System Recovery

Reset

Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: Start 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

Frame 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

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%):Initial Rate, Step Rate, Step Count,
0.01% step, Result of Throughput Rate

Burst Size: 1~1000

Result: Latency (Zf##E 0.01 us)

Graph: Latency vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, 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

Frame 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 (X/EED 110%D throughput
rate), Moderate Rate

Burst Size: 1~1000

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

Graph: Recovery time vs. Frame Size

Frame Rate (%): User defined
Burst Size: 1~1000
Sequence: Start — Waiting trigger — Triggered — Stop
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RFC2889 Automatic Test
(Opt10)

Fully Meshed
Throughput, Frame Loss
and Forwarding Rate s

Partially Meshed One to
Many/Many to One

LIF @ 10 O T AR

[1] Fully Meshed Throughput ,
Forwarding Rate

[2] Partially Meshed One-to-Many/Many-to-One

[3] Partially Meshed Multiple Devices

[4] Partially Meshed Unidirectional Traffic

[5] Congestion Control

[6] Forward Pressure and Maximum Forwarding Rate

[7]1 Address Caching Capacity

[8] Address Learning Rate

[9] Error-Frame Filtering

[10] Broadcast Frame Forwarding and Latency

Frame Loss , and

Inter Frame Gap: (Inter Frame Gap /)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Inter Frame Gap: (Inter Frame Gap Z/#)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,

1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)

VLAN Tag: On/Off

VLAN ID: 0~4095
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Partially Meshed
Multiple Devices

Partially Meshed
Unidirectional Traffic

Congestion Control

Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic
Inter Frame Gap: (Inter Frame Gap /)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
...24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx/Rx Ports — Tx/Rx Ports Local Traffic
Inter Frame Gap: (Inter Frame Gap /)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
...24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx Ports , Rx Port, Uncongested Rx Port,
Congested Port
Inter Frame Gap: (Inter Frame Gap &)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
..24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095
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Forward Pressure and
Maximum Forwarding
Rate

Address Caching
Capacity

Address Learning Rate

Error Frame Filtering

Broadcast Frame
Forwarding and Latency

Traffic: Tx Ports, Rx Port

Duration: 2~300 s

Frame Rate: Step Size: 1~4294967295 frame/s

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Maximum Forwarding Rate (fps), Result of

forward pressure test

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic : Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port
Duration: 2~300 s

ILoad: 0.01~100%, 0.01% step
Frame Size: 64 byte

Result: Frame count, pass/fail
VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port

Duration: 2~300 s

Address per Port: 1~16777216

ILoad: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,

1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%), Latency

(s)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%),
Frame Size vs. Latency (s)

VLAN Tag: On/Off

VLAN ID: 0~4095
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Tools
Fragment T CIZEGRSILTCD Stream 7 — X &7 77 A MET 5,

Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/IPv4,
UDP/IPv6, TCP/IPv6

Support Data Field: Data Fieldl

Support Data Pattern:All0, Alll, Alternate 1/0,
Increment by byte, Decrement
by Dbyte , Programmable |,
PRBS9

Stream ID: 1~255, All
MTU: 1~9936 byte

Number of Datagrams: 1~127

Initial Identification:0x0000~0xffff (IPv4), 0x00000000 iF
~Oxffffffff (IPv6)
A

Increment Identification: On/Off

TIT AR =V EMEH T 5729120, Setup Utility T
Remote Control @ Active Interface % None F72/3% Ethernet

IR ELTLIEE,
BREEMERE
T 4 FEEE: 0~+40C
FRAER: —20~4+60C
HHE 70 W LLF
P AR PICMG2.0 R2.1 (2 #EHL
262.0 (W) xX40.0 (H) X174.5 (D) mm
Ak EET
B & 2.0kg LT
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EYa—J/L (MU120118B)

5B B
T4 MU120118B
nha 10 FHE VMM =Y RohET 2—/b
HE R Module X 1
FFar MU120118B-01 WAN-PHY

Interface
Corresponding Specification | 10GBASE-SR/LR/ER/LW*! 2(XENPAK Module 124%)
10GBASE-SR: IEEE 802.3ae-2002 Table52-7, 52-9

10GBASE-LR/LW: IEEE 802.3ae-2002 Table52-12, 52-13
10GBASE-ER: IEEE 802.3ae-2002 Table52-16, 52-17

Connector XENPAK (SC)
Number of Ports 2
Bit Rate 10 Gbit/s
Clock Variation Variable (XAUI Clock)
Variable range: 100 ppm
Pulse Mask 14
g 1:0
orel G
e e
g 1.0
-04
0.0 025 04 05 Ogé 0.75 1.0
NORMALIZE‘D TIME (Unit Interval)
Laser Safety TEC60825-1:2007 CLASS 1
Flow Control On/Off
LED Link, Tx, Rx, Error

% 1: HEZ(EHMKIT IEEE 802.3ae-2002 YEHL
*2: 10GBASE-LW %ffi 951213 MU120118B-01 2543
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Neighbor Solicitation
Reply

Echo Reply

Protocols

Duplex Mode
MII/MDIO properties

Mode
Optical Send

HA Big
Port setting
MAC Address 00-00-00-00-00-00~FF-FF-FF-FF-FF-FF
IPv4
This port MAC Address
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
I1Pv6 (Opt12)
This port MAC Address

IPv6 Address, Default Router, Link-Local Address

Not send, Reply to this port IPv6 Address, Reply to all
IPv6 Addresses

Not send, Reply to This port Echo Request

IGMP:On/Off
IGAP:On/Off
MLD:On/Off
MLDA:On/Off
PIM:On/Off
OSPF:On/Off
OSPFv3:0n/Off
BGP4:0On/Off
BGP4+:0n/Off

MPLS (LDP/CR-LDP) :On/Off
MPLS (RSVP) :On/Off

Full

Loop back On/Off, MDIO registers (MDIO register OHL/E
fE% Read/Write #I6E, #IHIF%E), Flow Control Receive,
Multicast Pause Address (01-80-C2-00-00-01), Directed
Address (This Port, User Defined)

Normal, Monitor, Through
On/Off
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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
1~1,099,5611,627,775

Raw Frame, Decoded

Gap Setting

Inter Frame Gap

Inter Burst Gap
Inter Stream Gap

fi#EE 0.8 ns, 7.2 ns~120 s THEEMEFE/~1X Random 7% i€ 7J

fi#HE 0.8 ns, 7.2 ns~120 s C[&
fi#HE 0.8 ns, 9.6 ns~120 s T[]

3y By

Frame Setting

Preamble Size: 2~255 byte

MAC Address: Static, Increment, Decrement, Random
(AIEE8% 4 bit Hifi THEIE) , Gateway (DA

D7), This port (SA DH)
VLAN tag™®3: VLAN tag % 1 E:fHI0FA[HE, VLAN ID i

Static, Increment, Decrement, Random &%

E T HE
MPLS label*3: MPLS label (B EFRRE) Z 10 {# TR0
HE
Protocol Editing: None , ARP , IPv4 , IGMP/IPv4 ,
ICMP/IPv4 , TCP/IPv4 , UDP/IPv4 ,
RIP/UDP/IPv4 , DHCP/UDP/IPv4 |,

IPve6, IPX, IS-IS, MAC Control Frame
(Pause Frame)

IPv6 Expansion (Opt12) (2 Tk
ICMPv6/IPv6 , TCP/IPv6 , UDP/IPv6, IPv6 over
IPv4, ICMPv6/IPv6 over IPv4, TCP/IPv6 over IPv4,
UDP/IPv6 over IPv4

IPv4/IPv6: IP Destination/Source Address I [E & fH ,
Increment, Decrement, ¥721% Random 2%
A% E FIHE

TCP/UDP: Destination Port Number F72/% Source Port
Number % Increment ¥7-1% Random (2% E ]

=l
HE

% 3: VLAN tag & MPLS labels (Z[RIFF il AN A]
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Frame Size

PIM-SMv2 Protocol (Opt21) {2 THES:
PIM Register Message

MLDA Protocol (Opt22) (2 Txfhis:
ICMPv6 MLDA Type Message

Spanning Tree/Link Aggregation (Opt23)) (2 Txfii:
STP Configuration BPDU, STP TCN BPDU, RST
BPDU, MST BPDU, LACPDU, Marker PDU,
Marker Response PDU

Data Field: L&D 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 &% & flHE

Data Field 1 @ 7 Programmable, Time Stamp * ¢,
Sequence Number®4, Hardware Random Pattern®4, Test

Frame. i<t
i
A

Programmable Header Pattern: 1 -2 @ User defined
pattern #% € Al HE

48~65,280 byte™*5

Auto, Fixed, Increment™s, F£72/% Random *6 |Z5% & A[HE*7

k4.

*5:

*6:

x7:

Sequence number F£72% Time stamp Z{FHL7=L%, TCP/UDP /v
® Checksum field 137 —DEBIHAIND

10GBASE-LW ® WAN mode KfE 48~9, 600 byte

Frame Size ® Increment & Random #% &% Protocol 7% None D&& D
HFETE FIHE

10GBASE-LW ® WAN mode Ffi% Auto & Fix DA A HE
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HA g
Protocol Setting
Ethernet Preamble: 55 (hex) (ZZH A[HE, First byte ™7 01010101

iE)
SFD: D5 (hex) (Z % #[iig)
DA: (— Frame setting /MAC Address )
SA: (— Frame setting /MAC Address 2 [#)
Type: Automatically assigned, User defined
FCS: A®IEH

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 HEERE
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask #% € Al HE
Destination Address: Static , Increment , Decrement ,
Random (Class & Mask &% & FIAE)
Option: 0~40 byte
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IPv6 (RFC2460)

TCP (RFC793)

UDP (RF0768)

IGMP (RFC2236)

Version (4 bit): 6
Traffic Class (8 bit): User defined
Flow Label (20 bit): 20 bit user defined (initial All 0)
Payload Length (16 bit): Auto
Next Header (8bit): 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 (Mask % /€ FlHE)
Destination Address (128 bit): Static , Increment |,
Decrement Random
(Mask 7% & Al HE)
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): Auto
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): H#EFHH

Group Address (32 bit): User defined

Version: #%EE 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 Solicitation

11 = Time Exceeded

12 = Parameter Problem

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#FHH (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 (8bit): 1= RIP versionl
2 = RIP version2
Address Family Identifier (16 bit):
0000
0002 = IP protocol
FFFF = Authentication entry LA F& M
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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IPX

ARP (RFC826)

DHCP (RFC2131)

Checksum (16 bit): Auto
Packet Length (16 bit): Auto
Transport Control (8 bit): User defined 0~255
Packet Type (8 bit): 0= Unknown

1=RIP

2 = Echo

3 = Error

4 =1PX

5=SPX

17 =NCP
Destination Network (4 byte): User defined
Destination Node (6 byte): User defined
Destination Socket (2 byte): User defined
Source Network (4 byte): User defined
Source Node (6 byte): User defined
Source Socket (2 byte): User defined

HW Type (16 bit): 1
Protocol Type (16 bit): 0800 (h)
HA Length (8 bit): 6
PA Length (8 bit): 4
Operation (16 bit): User defined

1 =ARP Request

2 = ARP Reply

3 = RARP Request

4 = RARP Reply
Sender MAC Address (48 bit): User defined
Sender IP Address (32 bit): User defined
Target MAC Address (48 bit): User defined
Target IP Address (32 bit): User defined
Padding: FExfIG

Op Code (8bit): 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
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MPLS (RFC3031, 3032)

VLAN
(IEEE802.1Q-1998)

PIM (RFC2117)

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 f> MPLS 2332 Al g

TPID: 0x8100, User defined

User priority (3 bit): 0~7 User defined

CFI (1bit): 1=set
0 =reset

VID (12 bit): Static, Increment, Decrement, Random
10 #%% (DEC) 12 TR

PIM Ver (4 Bit): PIM Version number is 2.
Type (4 Bit): Types for specific PIM messages.
0 =Hello
1 = Register
2 = Register-Stop
3 = Join/Prune
4 = Bootstrap
5 = Assert
6 = Graft (used in PIM-DM only)
7 = Graft-Ack (used in PIM-DM only)
8 = Candidate-RP-Advertisement
Adder length (8 Bit): Auto
Checksum (16 Bit): Auto(Checksum % PIM message 4=7H
Ik 16 bit T 1 OMEKFEA TS
(Register message @ Data #B7 1%k
<) A DEX Checksum fEIKIZE )
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MLDA (IEFT Draft) MLDA Listener Query,
MLDA Listener Acknowledgement,
MLDA Listener Report

Template

Ethernet OAM (Opt28) CCM, LBR, LBM, LTR, LTM, AIS, LCK, TST, APS,
MCC, LMR, LMM, 1DM, DMR, DMM, EXR, EXM,

VSR, VSM
Error Insertion
Ethernet FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error
1P IPv4 Header Checksum Error
TCP/UDP TCP/UDP Checksum Error
Data 237k BER IlE (MD1230B-11) (Z%}ii: PRBS Error
Unframed BER Setting Test Pattern: All 0, All 1, User 16, PRBS 23, PRBS 31,

CJPAT, CRPAT*s
Error Insertion: Bit All, Bit All (Lane 0~3)

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-10~2.0E-3)

*8: 10GBASE-LW @ WAN mode f, Unframed 13/& A&~ [,

A-99



11aRA B

EPa1—JL (MU120118B) (§r=)

IHH

Pk

Measurement Function
Counter

Mode
Ethernet

IPv4

IPv6 (Optl2)

TCP/UDP

Data

Packet BER Test
(Opt11)

Accumulated, 1 s current

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

Transmitted/Received IPv6 Packet Count,
Transmitted/Received IPv6 Packet Rate,
Transmitted/Received ICMPv6 (NS) Count,
Transmitted/Received ICMPv6 (NA) Count,
Transmitted/Received ICMPv6 (Echo Request) Count,
Transmitted/Received ICMPv6 (Echo Reply) Count

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

TCP Checksum Error*9, UDP Checksum Error*9

Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate, QoS Counter Setting: QoS #—7% v k% IPv4
(ToS) %£7=1% VLAN tag (Priority).

User Defined counter conditions;

Destination MAC Address: don't care, Match, Not
match

Source MAC 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 a2 2\ TIX, Capture O
Pattern and Error Conditions /&

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

*9: MU120118B Tid, IP layer T7 77 A MbSn /oy MI=T—ELTH
RS2
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Unframed BER Test

LFS (Opt16)

Graph

XENPAK Test (Optl3) NAVAP—/LEZNTWAHEX: Bit
Error Count/Rate, Pattern Sync. Loss Count/Second,
Lane 0~3 Bit Error Count/Rate, Lane 0~3 Pattern Sync.

Loss Count/Second

Transmitted/Received RF Signal, Transmitted/Received

LF Signal

8 HD /T 7 % [FIRER R, /3f#HE 1s, 1 min, 15 min, 60 min
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Capture
Capture Buffer
Capture Filter/Trigger

Pattern and
Error Conditions

256 Mbyte/Port

Filter condition settings;
Destination MAC Address: don't care, Match,
Not match
Source MAC 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: don't care, Match,
Not match

Source MAC 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

Destination MAC Address:48 bit Mask:bit mask
Source MAC Address:48 bit Mask:bit mask
Patternl, 2;
Pattern:128 bit Mask:byte mask
Base position:Top of Frame, Top of IPv4 Header,
Top of IPv6 Header*10, IPv6 Extension
Headers ( Hop by Hop , Destination ,

Routing, Fragment , Authentication |,
ESP)*10, 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*!l, PRBS Frame Error*1!

Combination;
And, Or

*10: MD1230B-12 23432

*%11: MD1230B-11 28 A2
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Decode Protocol

Extended Decode Protocol

Replay

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 # & 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) £7-1% MX123002A =% X
IN—=MEHTEY 2—/WZLY, 400 FEETTrha/LTa—RER
iR Al HE

MD1230 7 73VU1% Ethereal /Wireshark Convert #§5E% 5 7 ¢

XA T F 7L — DEEFEAR — A

Latency

Test Frame #%53 2241280 1 Y7V 7|, Max,

Min, Avg.L %7 42T Latency Z#3~

A
WAN-PHY XENPAK module 337 7% 2 TW\A7-
¥, LAN-PHY XENPAK module (ZHE_RTEDOIZHL DX
MRERDET,

Protocol Emulation

ARP, ICMP, OSPF (Opt07), BGP-4, ICMPv6 (Optl12),
OSPFv3 (Optl18) *10, BGP4+ (Optl9) *10, IGMPv2,
IGMPv3, IGAP (Optl4), MLDvl (Optl2), MLDv2
(Opt12), MLDA (Opt22) *10, PIM-SMv2 (Opt21) *12,
MPLS (LDP/CR-LDP) (Opt08), MPLS (RSVP-TE)
(Opt09)

Ping

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

*10: MD1230B-12 2342

*12: IPv6 Address ZfFH 3 5L XX MD1230B-12 A2
MD1230B-21 i IPv4 Address @ Z%} )i
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Frame Arrival Time
Variation (Packet Jitter)

Resolution

Offset
Graph

32 I B NBERFR

3 fiAE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
ST fREREIC & D, Max. 3 min

Frame Count vs. Time Interval
Auto scale: On/Off

Custom Counter

Frame Loss

Frame Loss Rate (%)

Received Bit Rate (Mbpd)

Received Average Frame Size (byte)
Service Disruption Time (s)

LFS (Opt16)

Send Data function

Signal Pattern:
Remote Fault Signal, Local Fault Signal, Edit Signal.
Edit Signal Pattern:TXC 1000 to 1111(bin),
TXD 9C000000 to 9CFFFFFF (hex)

Physical Layer Capture function
Port: Port1, Port2, Port1&Port2

Capture size: 512Line (1Line Lanel~Lane4
(RXC 4bit, RXD 4byte))

Trigger setting: On/Off
Trigger Pattern: Data RXC 4bit, RXD 4byte

WAN-PHY (Opt01)

PCS Type: WAN, LAN

LOP-P Detection: On/Off
Counter
Error: Far End Path Block Error, Path Block
Error, Far End Line BIP Error, Line BIP
Error, Section BIP Error
Alarm: Far End AIS-P/LOP-P, Far End PLM-
P/LCD-P, PLM-P, LOP-P, AIS-P,
RDI-L, AIS-L, SEF/LOF, LOS
Monitor
STS Pointer (H1, H2): NDF, SS, Pointer

STS Pointer (CI): NDF, SS, Pointer
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Automatic Test

RFC2544 Automatic Test LIF® 6 FEOT AMIHRIS (MD1230 77301k [1]~[5]% %L
O CRBR 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: 0~4095

A-105



11aRA B

EPa1—JL (MU120118B) (§r=)

I5H

Py

Test Setting

Throughput

Latency

Frame Loss Rate

Back-to-back Frames

System Recovery

Reset

Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: Start 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

Frame 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

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%):Initial Rate, Step Rate, Step Count,
0.01% step, Result of Throughput Rate

Burst Size: 1~1000

Result: Latency (Zf##E 0.01 us)

Graph: Latency vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, 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

Frame 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 (X/EED 110%D throughput
rate), Moderate Rate

Burst Size: 1~1000

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

Graph: Recovery time vs. Frame Size

Frame Rate (%): User defined
Burst Size: 1~1000
Sequence: Start — Waiting trigger — Triggered — Stop
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RFC2889 Automatic Test
(Opt10)

Fully Meshed
Throughput, Frame Loss
and Forwarding Rates

Partially Meshed One to
Many/Many to One

LIF D 10 FHHOT AMIANE.

[1] Fully Meshed Throughput , Frame Loss , and
Forwarding Rate

[2] Partially Meshed One-to-Many/Many-to-One

[3] Partially Meshed Multiple Devices

[4] Partially Meshed Unidirectional Traffic

[5] Congestion Control

[6] Forward Pressure and Maximum Forwarding Rate

[7]1 Address Caching Capacity

[8] Address Learning Rate

[9] Error-Frame Filtering

[10] Broadcast Frame Forwarding and Latency

Inter Frame Gap: (Inter Frame Gap /)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
..24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Inter Frame Gap: (Inter Frame Gap Z/#)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
...24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095
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Partially Meshed
Multiple Devices

Partially Meshed
Unidirectional Traffic

Congestion Control

Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic

Inter Frame Gap: (Inter Frame Gap /)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx/Rx Ports — Tx/Rx Ports Local Traffic
Inter Frame Gap: (Inter Frame Gap /)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
..24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx Ports , Rx Port, Uncongested Rx Port,
Congested Port

Inter Frame Gap: (Inter Frame Gap &)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280, 1518

byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)

VLAN Tag: On/Off

VLAN ID: 0~4095
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Forward Pressure and
Maximum  Forwarding
Rate

Address Caching
Capacity

Address Learning Rate

Error-Frame Filtering

Broadcast Frame
Forwarding and Latency

Traffic: Tx Ports, Rx Port

Duration: 2~300 s

Frame Rate: Step Size: 1~4294967295 frame/s

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Maximum Forwarding Rate (fps), Result of

forward pressure test

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic : Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port
Duration: 2~300 s

ILoad: 0.01~100%, 0.01% step
Frame Size: 64 byte

Result: Frame count, pass/fail
VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port

Duration: 2~300 s

Address per Port: 1~16777216

ILoad: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,

1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%), Latency

(s)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%),
Frame Size vs. Latency (s)

VLAN Tag: On/Off

VLAN ID: 0~4095
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Tools

Fragment

T TCITBERSIL TS Stream 5 — X527 77 A MET 5,

Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/IPv4,
UDP/IPv6, TCP/IPv6

Support Data Field: Data Fieldl

Support Data Pattern:All0, Alll, Alternate 1/0,
Increment by byte, Decrement

by Dbyte , Programmable |,
PRBS9

Stream ID: 1~255, All
MTU: 1~9936 byte
Number of Datagrams: 1~127

Initial Identification:0x0000~0xffff (IPv4), 0x00000000
~Oxffffffff (IPv6)

Increment Identification: On/Off

TIT AR =V EMEH T 5729120, Setup Utility T
Remote Control @ Active Interface % None F72/3% Ethernet
IR EL TLEENY,

FEEE: 0~+40C
FRAER: —20~4+60C

T0W LI

PICMG2.0 R2.1 [ZHEfiL
262.0 (W) x40.0 (H) X174.5 (D) mm
Rz EET

2.0kg LL'F
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A.7 MU120118C

EYa—J)L (MU120118C)

I5H R
B4 MU120118C
4 10 FHEYM—PRyMET 2—/L
Rk Module X 1
FFar MU120118C-01 WAN-PHY
Interface

Corresponding Specification

10GBASE-SR/LR/ER/LW*? 2 (XENPAK Module (Z£%)

10GBASE-SR: IEEE 802.3ae-2002 Table52-7, 52-9

10GBASE-LR/LW: IEEE 802.3ae-2002 Table52-12 ,
52-13

10GBASE-ER: IEEE 802.3ae-2002 Table52-16, 52-17

Connector XENPAK (SC)

Number of Ports 1

Bit Rate 10 Gbit/s

Clock Variation Variable (XAUI Clock)
Variable range: £100 ppm

Pulse Mask

Laser Safety
Flow Control
LED

14
w 1.0

UDI

0.75 oo B (|
0.72

o
o

a>
XY
o

NORMALIZED AMPLIT

=3

L
o
'S

0.0 025 04 05 Qg 075 1.0
0.45

NORMALIZED TIME (Unit Interval)

TEC60825-1:2007 CLASS 1
On/Off
Link, Tx, Rx, Error

% 1: HEZ(EHKIT IEEE 802.3ae-2002 (ZHEHL
*2: 10GBASE-LW %Z{# 7 %1213 MU120118C-01 2343
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Neighbor Solicitation
Reply

Echo Reply

Protocols

Duplex Mode
MII/MDIO properties

Mode
Optical Send

HAH Big
Port setting
MAC Address 00-00-00-00-00-00~FF-FF-FF-FF-FF-FF
IPv4
This port MAC Address
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
I1Pv6 (Opt12)
This port MAC Address

IPv6 Address, Default Router, Link-Local Address

Not send, Reply to this port IPv6 Address, Reply to all
IPv6 Addresses

Not send, Reply to This port Echo Request

IGMP:On/Off
IGAP:On/Off
MLD:On/Off
MLDA:On/Off
PIM:On/Off
OSPF:On/Off
OSPFv3:0n/Off
BGP4:0On/Off
BGP4+:0n/Off

MPLS (LDP/CR-LDP) :On/Off
MPLS (RSVP) :On/Off

Full

Loop back On/Off, MDIO registers (MDIO register OHL/E
fE% Read/Write #I6E, #IHIF%E), Flow Control Receive,
Multicast Pause Address (01-80-C2-00-00-01), Directed
Address (This Port, User Defined)

Normal, Monitor, Through
On/Off
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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
1~1,099,5611,627,775

Raw Frame, Decoded

Gap Setting

Inter Frame Gap

Inter Burst Gap
Inter Stream Gap

Z3fi#BE 0.8 ns, 7.2 ns~120 s CHETEE F/-IE Random &% E 7]
HE
3 FRBE 0.8 ns, 7.2 ns~120 s CE EERR E 7 HE

3 EEE 0.8 ns, 9.6 ns~120 s CEEER E 7l fE

Frame Setting

Preamble Size: 2~255 byte

MAC Address: Static, Increment, Decrement, Random
(RIZE¥R% 4 bit HAL THEE),, Gateway (DA
D#), This port (SA DH)

VLAN tag™®3: VLAN tag % 1 E:fHANATHE, VLAN ID X

Static, Increment, Decrement, Random &%

7E A HE
MPLS label *3: MPLS label ([EEfH2 &) % 10 i ETHHIN AT

HE
Protocol Editing: None , ARP , IPv4 , IGMP/IPv4 ,
ICMP/IPv4 , TCP/IPv4, UDP/IPv4 ,
RIP/UDP/IPv4 , DHCP/UDP/IPv4 ,
IPve6, IPX, IS-IS, MAC Control Frame
(Pause Frame)

IPv6 Expansion (Opt12){ZTxfi:

ICMPv6/IPv6 , TCP/IPv6 , UDP/IPv6 , IPv6 over
IPv4, ICMPv6/IPv6 over IPv4, TCP/IPv6 over IPv4,
UDP/IPv6 over IPv4

IPv4/IPv6: IP Destination/Source Address (% [E & fE
Increment, Decrement, £7-21% Random (2%l
FHERE FIHE

TCP/UDP: Destination Port Number F72/% Source Port
Number % Increment F7-i% Random Z5% & 7]
BE

*3: VLAN tag & MPLS labels (X [RIFRFZf#E AN AT
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Frame Size

PIM-SMv2 Protocol (Opt21) {2 THES:
PIM Register Message

MLDA Protocol (Opt22) {2 Txtik:
ICMPv6 MLDA Type Message

Spanning Tree/Link Aggregation (Opt23) 2Tk}
STP Configuration BPDU, STP TCN BPDU, RST
BPDU, MST BPDU, LACPDU, Marker PDU,
Marker Response PDU

Data Field: {LE® 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 7% & A &E

Data Field 1 @ 7 Programmable, Time Stamp * ¢,
Sequence Number™®4, Hardware Random Pattern™4, Test
Frame.

Programmable Header Pattern: 1 -2 @ User defined
pattern 5 iE FIHE
48~65,280 byte™*5

Auto, Fixed, Increment™s, £7-i% Random ™6 {Z5R T " HE™7

X4

x*5:

*6:

X7

Sequence number %72 |% Time stamp Zff L7 &%, TCP/UDP Yk
® Checksum field (X7 —DfENFAIND

10GBASE-LW ® WAN mode F§i% 48~9,600 byte
Frame Size @ Increment & Random % iEl% Protocol 75 None D&ZD
A TE FIHE

10GBASE-LW ® WAN mode (% Auto & Fix O A4 A fE
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IPv4 (RFC791)

HAH g
Protocol Setting
Ethernet Preamble: 55(hex) (Z® "[HE, First byte ™7+ 01010101

iE)
SFD: D5 (hex) (Z % wliig)
DA: (— Frame setting /MAC Address )
SA: (— Frame setting /MAC Address )
Type: Automatically assigned, User defined
FCS: A®hEH
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 U755 1L HEERE
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask &% € Al HE)
Destination Address: Static , Increment , Decrement ,
Random (Class & Mask 7% & nl6E

Option: 0~40 byte
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IPv6 (RFC2460)

TCP (RFC793)

UDP (RFC768)

IGMP (RFC2236)

Version (4 bit): 6

Traffic Class (8 bit): User defined

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 (Mask 7% & rlHE
Destination Address (128 bit): Static , Increment |,
Decrement , Random
(Mask %7€ Al HE

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): Auto

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): H#EFHH

Group Address (32 bit): User defined

B

Version: #%X7E{E 2
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ICMP Type (8bit): 0=Reply
(RFC792, 950, 1256) 3 = Destination Unreachable
4 = Source Quench
5 = Redirect
8 = Echo

9 = Router Advertisement

10 = Router Solicitation

11 = Time Exceeded

12 = Parameter Problem

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#FHE (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 (8bit): 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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IPX Checksum (16 bit): Auto
Packet Length (16 bit): Auto
Transport Control (8 bit): User defined 0~255
Packet Type (8 bit): 0 = Unknown

1=RIP

2 = Echo

3 = Error

4 =1PX

5=SPX

17 =NCP
Destination Network (4 byte): User defined
Destination Node (6 byte): User defined
Destination Socket (2 byte): User defined
Source Network (4 byte): User defined
Source Node (6 byte): User defined
Source Socket (2 byte): User defined

ARP (RF(C826) HW Type (16bit): 1
Protocol Type (16 bit): 0800 (h)
HA Length (8 bit): 6
PA Length (8bit): 4
Operation (16 bit): User defined

1 =ARP Request

2 = ARP Reply

3 = RARP Request

4 = RARP Reply
Sender MAC Address (48 bit): User defined
Sender IP Address (32 bit): User defined
Target MAC Address (48 bit): User defined
Target IP Address (32 bit): User defined
Padding: FExfIG

DHCP (RFC2131) Op Code (8bit): 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
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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 f> MPLS 2332 Al g

VLAN TPID: 0x8100, User defined
(IEEE802.1Q-1998) User priority (3 bit): 0~7 User defined
CFI (1bit): 1=set
0 =reset

VID (12 bit): Static, Increment, Decrement, Random
10 #% (DEC) (Z THR

PIM (RFC2117) PIM Ver (4 Bit): 2
Type (4 Bit): Types for specific PIM messages
0 =Hello
1 = Register
2 = Register-Stop
3 = Join/Prune
4 = Bootstrap
5 = Assert
6 = Graft (PIM-DM f D %)
7 = Graft-Ack (PIM-DM f H D %)
8 = Candidate-RP-Advertisement
Adder length (8 Bit): Auto
Checksum (16 Bit): Auto(Checksum % PIM message 4=7H
k% 16 bit Z&IC 1 OMEKFEA TS
(Register message ® Data #B7 135
<) HEDEE Checksum fEIkIEE ™)
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MLDA (IEFT Draft)

MLDA Listener Query,
MLDA Listener Acknowledgement, MLDA Listener
Report

Template
Ethernet OAM (Opt28)

CCM, LBR, LBM, LTR, LTM, AIS, LCK, TST, APS,
MCC, LMR, LMM, 1DM, DMR, DMM, EXR, EXM,
VSR, VSM

Error Insertion

Ethernet

1P
TCP/UDP
Data

FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error

IPv4 Header Checksum Error
TCP/UDP Checksum Error
¥k BER & (MD1230B-11) (Z%f)i~: PRBS Error

Unframed BER Setting

Test Pattern: All 0, All 1, User 16, PRBS 23, PRBS 31,
CJPAT, CRPAT*8

Error Insertion: Bit All, Bit All (Lane 0~3)

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-10~2.0E-3)

*8: 10GBASE-LW @ WAN mode If, Unframed 3 AR 7]
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Measurement Function
Counter

Mode
Ethernet

IPv4

IPv6 (Optl2)

TCP/UDP

Data

Packet BER Test
(Opt11)

Accumulated, 1 s current

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

Transmitted/Received IPv6 Packet Count,
Transmitted/Received IPv6 Packet Rate,
Transmitted/Received ICMPv6 (NS) Count,
Transmitted/Received ICMPv6 (NA) Count,
Transmitted/Received ICMPv6 (Echo Request) Count,
Transmitted/Received ICMPv6 (Echo Reply) Count

Received TCP Packet Count, Received TCP Packet Rate,
Received UDP Packet Count, Received UDP Packet Rate,
TCP Checksum Error*9, UDP Checksum Error*?

Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate, QoS Counter Setting: QoS #—7~" vk IPv4
(ToS) %£7=1% VLAN tag (Priority).

User Defined counter conditions;

Destination MAC Address: don't care, Match, Not
match

Source MAC 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 22l 2\ TiX, Capture O
Pattern and Error Conditions /&

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

*9: MU120118C Tid, IP layer T7 77 A MbEN /oy MI=T—ELTH
RS2
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Unframed BER Test XENPAK Test (Optl3) WA AR—/L X TWAHEX: Bit
Error Count/Rate, Pattern Sync. Loss Count/Second,
Lane 0~3 Bit Error Count/Rate, Lane 0~3 Pattern Sync.
Loss Count/Second

LFS (Opt16) Transmitted/Received RF Signal, Transmitted/Received
LF Signal
Graph 8 FHD T T 7 % [RREFIR, /7 fEEE 1s, 1 min, 15 min, 60 min
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Capture
Capture Buffer
Capture Filter/Trigger

Pattern and
Error Conditions

256 Mbyte/Port

Filter condition settings;
Destination MAC Address: don't care, Match,
Not match
Source MAC 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: don't care, Match,
Not match

Source MAC 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

Destination MAC Address:48 bit Mask:bit mask
Source MAC Address:48 bit Mask:bit mask
Patternl, 2;
Pattern:128 bit Mask:byte mask
Base position:Top of Frame, Top of IPv4 Header,
Top of IPv6 Header*10, IPv6 Extension
Headers ( Hop by Hop , Destination ,
Routing , Fragment , Authentication ,
ESP) *10, 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*!l, PRBS Frame Error*1!

Combination;

And, Or

*10: MD1230B-12 7342

*11: MD1230B-11 232438
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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 % & i¢),
IPX, OSINL, IS-IS, IGMP (IGAP # & t¢), 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

Extended Decode Protocol | Sniffer Technologies (Opt04) £721% MX123002A =% &
IN—MENTEY 22— ZXY, 400 FEETT aha/L T a—REk
A T HE

MD1230 7 73Vi% Ethereal /Wireshark Convert #§5E% 7 Tp
Replay X T F ¥ T — LT FEAN) — LA

Latency Test Frame #5{5 3 5Z&i2kh 1 B 7V 7 MHE, Max,
Min, Avg. L4 7 V2T Latency #37R

i+

WAN-PHY XENPAK module (37307 720§ 2 TV D72
», LAN-PHY XENPAK module |ZHA_TEDIH DX
WRELZRVET,

Protocol Emulation ARP, ICMP, OSPF (Opt07), BGP-4, ICMPv6 (Optl2),
OSPFv3 (Opt18) *10, BGP4+ (Opt19) *10, IGMPv2,
IGMPv3, IGAP (Optl4), MLDvl (Optl2), MLDv2
(Opt12), MLDA (Opt22) *10, PIM-SMv2 (Opt21) *12,
MPLS (LDP/CR-LDP) (Opt08), MPLS (RSVP-TE)
(Opt09)

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

*10: MD1230B-12 2342

*12: IPv6 Address Zfifi 3 5LX13 MD1230B-12 A3 MD1230B-21 1%
IPv4 Address D F%})ix
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Frame Arrival Time
Variation (Packet Jitter)

Resolution

Offset
Graph

32 AN RFR

3 fiREE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
EREIZ LD, Max. 3 min

Frame Count vs. Time Interval
Auto scale: On/Off

Custom Counter

Frame Loss

Frame Loss Rate (%)

Received Bit Rate (Mbpd)

Received Average Frame Size (byte)
Service Disruption Time (s)

LFS (Opt16)

Send Data function

Signal Pattern:
Remote Fault Signal, Local Fault Signal, Edit Signal.
Edit Signal Pattern:TXC 1000 to 1111(bin) , TXD
9C000000 to 9ICFFFFFF (hex)

Physical Layer Capture function
Port: Portl

Capture size: 612Line (1Line Lanel~Lane4
(RXC 4bit, RXD 4byte))

Trigger setting: On/Off
Trigger Pattern: Data RXC 4bit, RXD 4byte

WAN-PHY (Opt01)

PCS Type: WAN, LAN

LOP-P Detection: On/Off
Counter
Error: Far End Path Block Error, Path Block
Error, Far End Line BIP Error, Line BIP
Error, Section BIP Error
Alarm: Far End AIS-P/LOP-P, Far End PLM-
P/LCD-P, PLM-P, LOP-P, AIS-P,
RDI-L, AIS-L, SEF/LOF, LOS
Monitor
STS Pointer (H1, H2): NDF, SS, Pointer

STS Pointer (CI): NDF, SS, Pointer
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Automatic Test

RFC2544 Automatic Test

Port Pairs

LIFo 6 FEEOT AMIRHG (MD1230 7 730i[1]~[5]& %L
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: 0~4095
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Test Setting

Throughput

Latency

Frame Loss Rate

Back-to-back Frames

System Recovery

Reset

Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: Start 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

Frame 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

Duration: 2~999 s
Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, Step
Count, 0.01% step, Result of Throughput
Rate

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

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, 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

Frame 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 (X/EED 110%D throughput
rate), Moderate Rate

Burst Size: 1~1000

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

Graph: Recovery time vs. Frame Size

Frame Rate (%): User defined
Burst Size: 1~1000
Sequence: Start — Waiting trigger — Triggered — Stop
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RFC2889 Automatic Test
(Opt10)

Fully Meshed
Throughput, Frame Loss
and Forwarding Rates

Partially Meshed One to
Many/Many to One

LIF D 10 O T AMIRIE.

[1] Fully Meshed Throughput ,
Forwarding Rate

2] Partially Meshed One-to-Many/Many-to-One

3] Partially Meshed Multiple Devices

] Partially Meshed Unidirectional Traffic

] Congestion Control

] Forward Pressure and Maximum Forwarding Rate

]

]

]

Frame Loss , and

Address Caching Capacity
Address Learning Rate
Error-Frame Filtering

Inter Frame Gap: (Inter Frame Gap /)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,

1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)

VLAN Tag: On/Off

VLAN ID: 0~4095

Inter Frame Gap: (Inter Frame Gap Z/#)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,

1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)

VLAN Tag: On/Off

VLAN ID: 0~4095
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Partially Meshed
Multiple Devices

Partially Meshed
Unidirectional Traffic

Congestion Control

Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic
Inter Frame Gap: (Inter Frame Gap /)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
..24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280, 1518
byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph:Input Frame Rate(%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx/Rx Ports — Tx/Rx Ports Local Traffic
Inter Frame Gap: (Inter Frame Gap /)
Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
...24)

Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Ports , Rx Port, Uncongested Rx Port,
Congested Port

Inter Frame Gap: (Inter Frame Gap &)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280, 1518

byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)

VLAN Tag: On/Off

VLAN ID: 0~4095
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Forward Pressure and
Maximum Forwarding
Rate

Address Caching
Capacity

Address Learning Rate

Error-Frame Filtering

Broadcast Frame
Forwarding and Latency

Traffic: Tx Ports, Rx Port

Duration: 2~300 s

Frame Rate: Step Size: 1~4294967295 frame/s

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Maximum Forwarding Rate (fps), Result of

forward pressure test

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic : Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port
Duration: 2~300 s

ILoad: 0.01~100%, 0.01% step
Frame Size: 64 byte

Result: Frame count, pass/fail
VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port

Duration: 2~300 s

Address per Port: 1~16777216

ILoad: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,

1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%), Latency

(s)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%),
Frame Size vs. Latency (s)

VLAN Tag: On/Off

VLAN ID: 0~4095
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Tools
Fragment T CIZEGRSILTCD Stream 7 — X &7 77 A MET 5,

Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/IPv4,
UDP/IPv6, TCP/IPv6

Support Data Field: Data Fieldl

Support Data Pattern:All0, Alll, Alternate 1/0,
Increment by byte, Decrement
by Dbyte , Programmable |,
PRBS9

Stream ID: 1~255, All
MTU: 1~9936 byte

Number of Datagrams: 1~127

Initial Identification:0x0000~0xffff (IPv4), 0x00000000 iF
~Oxffffffff (IPv6)
A

Increment Identification: On/Off

TIT AR =V EMEH T 5729120, Setup Utility T
Remote Control @ Active Interface % None F72/3% Ethernet

IR ELTLIEE,
BREEMERE
T 4 FEEE: 0~+40C
FRAER: —20~4+60C
HHE 35 WLLF
P AR PICMG2.0 R2.1 (2 #EHL
262.0 (W) xX40.0 (H) X174.5 (D) mm
Ak EET
B & 1.5kg LR
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g4 10/100/1000M A —H Ry ET2—/1
i394 Module X 1
Interface

Corresponding Specification
Connector

Number of Ports

Bit Rate

Auto Negotiation

Flow Control

LED

CPU Port

Electrical: 10BASE-T, 100BASE-TX, 1000BASE-T
RJ-45 (Auto MDI-X)

4

10, 100, 1000 Mbit/s

On/Off

On/Off

Tx/Collision, Rx/Error, 10 M, 100 M, 1000M, Duplex

Inter face: 10BASE-T, 100BASE-TX
Connector: RJ-45 (Auto MDI-X)
LED: Link, ACT

Port setting
MAC Address
IPv4

This port

ARP Reply

ICMP Echo (PING)
Reply

IPv6(Opt12)
This port

Neighbor Solicitation
Reply

Echo Reply

VLAN
(IEEE802.1Q-1998)

00-00-00-00-00-00~FF-FF-FF-FF-FF-FF

MAC Address
IPv4 Address, Netmask, Gateway

Not send, Reply to this port ARP request, Reply to all
ARP request

Not send, Reply to this port PING request

MAC Address
IPv6 Address, Default Router, Link-Local Address

Not send, Reply to this port IPv6 Address, Reply to all
IPv6 Addresses

Not send, Reply to This port Echo Request

Enabled:On/Off

Only VLAN-Tagged Frames:On/Off
TPID, Priority, VID

Acceptable VID:This Port VID, All VID

A-132




A8

MU120121A

EPa1—)L (MU120121A) (=)

15H

gt

Ethernet OAM (Opt28)

This port

Protocols

Duplex Mode

Enabled:On/Off
Standard: ITU-T/IEEE
DUT MEP ID:0~8191

Reply to This Port LBM:On/Off

Reply to This Port LTM:On/Off

LTR TLVs:0~120 byte

Send CCM:0On/Off

Insert RDI:On/Off

MEG Level:0~7

MEP ID:0~8191

MEG ID:48 byte

CCM Period:ls, 10s, 1 min, 10 min.
CCM TLVs:0~80 byte

IGMP:On/Off
IGAP:On/Off
MLD:On/Off
MLDA:On/Off
PIM:On/Off
OSPF:On/Off
OSPFv3:0n/Off
BGP4:0n/Off
BGP4+:0n/0ff

MPLS (LDP/CR-LDP) :On/Off
MPLS (RSVP) :On/Off

Full/Half
1000 Mbps Half Duplex i% link test FFoD Zf5

MII/MDIO properties

Mode

Auto negotiation On/Off, Restart, Loop back On/Off, Auto
MDI/MDI-X On/Off, MII registers (MII register OILIEAA
ot L BLOEZHL AT, PIHIEXE), Flow Control
Receive, Multicast Pause Address (01-80-C2-00-00-01),

Directed Address (This Port, User Defined)

Normal, Monitor, Through™!, Address Swap,
Impairment (opt17) *2

*1: MU120121A T, Through mode i3 Port 1 & Port 2 38X T Port 3 & Port
4 DB EHHETHHE

*2: Setup Utility C Impairment Z 3R L7235 1%, Impairment O &R

Gl
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Preamble On/Off
/i?i_-.'
Frame @ Preamble 7 —#% %7 F ¥ 3521,
“Preamble”#X % On IZL TEEVY,
Link
Mode On/Off
Frequency monitor Frequency (Hz), Difference (Hz), Difference (ppm)
Difference & /~&iPH: —1000~ + 1000 ppm
100BASE-TX #JL U 1000BASE-T D XX A]HE
100BASE-TX ®D¥5&, 125 MHz 73 L4
1000BASE-T ®¥5&, 1250 MHz 234
Accuracy +4.0 ppm
Clock
Offset —100~+100 ppm
Accuracy +4.0 ppm
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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),
Jump to Stream for Count and Stop (Loop Count: 1~

16,000,000)
Frame per Burst 1~16,777,215
Burst per Stream 1~1,099,511,627,775
Frame View Raw Frame, Decoded

Gap Setting

Inter Frame Gap 10BASE-T:  Z3fi##HE 800 ns, 8 us~12000 s CEEM F/-1%
Random &% & A HE

100BASE-TX: /3 fi#HE 80 ns, 800 ns~1200 s CIE EfH E7=1%
Random &% & A HE

1000BASE-T: 4 f##E 8 ns, 80 ns~120 s CHETMHEEIL
Random &% & A HE

F
=
A

Inter Burst Gap 10BASE-T: /\ﬁ?ﬁ‘é 800 ns, 8 us~12000 s CH EER
AThE
100BASE-TX: 47f#4E 80 ns, 800 ns~1200 s CTHETEHTE
AJHE

1000BASE-T: 43f#HE 8 ns, 80 ns~120 s C[EEEX E 7 HE
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Inter Stream Gap

A
10BASE-T:  4f#HE 800 ns, 8 us~12000 s TlEH THEX
A HE
100BASE-TX: 43fi#HE 80 ns, 800 ns~1200 s THEEMEHRTE
I HE

1000BASE-T: 43 ﬁlﬁﬁé 8 ns, 80 ns~120 s *’C./:ET %&h m‘ﬁlé

Frame Setting

Preamble Size: 4~255 byte

MAC Address: Static, Increment, Decrement, Random
(RIZEE % 4 bit BAALTHEE) ,, Gateway (DA
D), This port (SA D)

VLAN tag™®3: VLAN tags % 10 @l & CfHnwHg, VLAN ID |X
Static, Increment, Decrement, Random % #%
& A HE
MPLS label *3: MPLS label ([EE &% E) & 10 {EE TN
HE
Programmable Data Link Layer*s: 32 /*/f]\i'f@74—/l/
R% H HIZE%E Al

Protocol Editing: None, ARP, IPv4, IGMP/IPv4,
ICMP/IPv4, TCP/IPv4, UDP/IPv4,
RIP/UDP/IPv4, DHCP/UDP/IPv4,
IPv6, IPX, IS-IS, MAC, Control
Frame (Pause Frame)

IPv6 Expansion (Optl12) 2Tk
ICMPv6/IPv6 , TCP/IPv6, UDP/IPv6 , IPv6 over
IPv4, ICMP/IPv6 over IPv4, TCP/IPv6, over I1Pv4,
UDP/IPv6 over IPv4

IPv4/IPv6: IP Destination/Source Address X [# & fE,
Increment, Decrement, £7-/% Random (2%l
IR E A RE

TCP/UDP: Destination Port Number F7-i% Source Port
Number % Increment ¥7-/% Random 25/ E 7]
He
PIM-SMv2 Protocol (Opt 21) (ZTxfit:
PIM Register Message

MLDA Protocol (Opt22) 12 Txi:
ICMPv6 MLDA Type Message

Spanning Tree/Link Aggregation (Opt23) )2 Txfii:
STP Configuration BPDU, STP TCN BPDU, RST
BPDU, MST BPDU, LACPDU, Marker PDU,
Marker Response PDU

Data Field: {EE ® 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 %€ 7] AE

% 3: VLAN tag & MPLS labels (Z[RIFRF il AN A]
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Test Frame &% Flow ID number % 3% T A HE

Data Field 1 ® % Programmable, Time Stamp * 4,
Sequence Number*4, Hardware Random Pattern™4, Test
Frame

Programmable Header Pattern: 1 -2 User defined
pattern #XiE FIHE

Frame Size 48~10, 000 byte

Auto, Fixed, Increment ™5, F72/% Random ™5 |Z5% 7€ Al HE

*k4: Sequence number F£72(% Time stamp Zff HL7=&%, TCP/UDP /X7 vk
® Checksum field (=7 —DENHAIND

*5: Frame Size ® Increment & Random #% &% Protocol 7% None DE& D
A FETE I RE
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IPv4 (RFC791)

HAH Hi&
Protocol Setting
Ethernet Preamble: 55 (hex) (Z R Alig, First byte ™7 01010101

iE)
SFD: D5 (hex) (ZH 7lHE)
DA: (— Frame setting /MAC Address /)
SA: (— Frame setting /MAC Address )
Type: Automatically assigned, User defined
FCS: A®hEHEA
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: 0~8191(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&IR L7354 13 H Bhak &
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask 7% & A HE)
Destination Address: Static , Increment , Decrement ,
Random (Class & Mask #% & A 6E
Option: 0~40 byte
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IPv6 (RFC2460)

TCP (RFC793)

UDP (RFC768)

IGMP (RFC2236)

Version (4 bit): 6

Traffic Class (8 bit): User defined

Flow Label (20 bit): 20 bit user defined (initial all 0)

Payload Length (16 bit): Auto

Next Header (8bit): 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 (Mask %€ FJEE)

Destination Address (128 bit):Static , Increment ,
Decrement Random
(Mask %7€ A HE

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): Auto

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

Control bit (6 bit): User Defined, bit T &

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): HEWFHHE

Group Address (32 bit): User defined

Version: &% EfH 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 Solicitation

11 = Time Exceeded

12 = Parameter Problem

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

Command (8 bit): 1: Request

2: Response

1 = RIP versionl

2 = RIP version2

Address Family Identifier (16 bit):
0000
0002 = IP protocol
FFFF = Authentication entry UL £ &
Route tag: User defined
IP Address: User defined
Subnet Mask: User

Version (8 bit):

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
Algorithm
Authentication Data: ASCII 16 byte entry

Digest
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IPX Checksum (16 bit): Auto
Packet Length (16 bit): Auto
Transport Control (8 bit): User defined 0~255
Packet Type (8 bit): 0 = Unknown

1 =RIP

2 = Echo

3 = Error

4 =1PX

5 =SPX

17 =NCP
Destination Network (4 byte): User defined
Destination Node (6 byte): User defined
Destination Socket (2 byte): User defined
Source Network (4 byte): User defined
Source Node (6 byte): User defined
Source Socket (2 byte): User defined

ARP (RFC826) HW Type (16 bit): 1
Protocol Type (16 bit): 0800 (h)
HA Length (8 bit): 6
PA Length (8 bit): 4
Operation (16 bit): User defined

1 = ARP Request

2 = ARP Reply

3 = RARP Request

4 = RARP Reply
Sender MAC Address (48 bit): User defined
Sender IP Address (32 bit): User defined
Target MAC Address (48 bit): User defined
Target IP Address (32 bit): User defined
Padding: FEX}it

DHCP (RFC2131) Op Code (8 Dit): 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
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MPLS (RFC3031, 3032)

VLAN
(IEEE802.1Q-1998)

PIM (RFC2117)

MLDA (IEFT Draft)

Test Frame

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 2332 1€ nl g

TPID: 0x8100, User defined

User priority (3 bit): 0~7 User defined

CFI (1Dbit): 1=set
0 =reset

VID (12 bit): Static, Increment, Decrement, Random
10 ## (DEC) [Z THER

PIM Ver (4 bit): 2
Type (4 bit): Types for specific PIM messages
0 = Hello
1 = Register
2 = Register-Stop
3 = Join/Prune
4 = Bootstrap
5 = Assert
6 = Graft (PIM-DM f D #)
7 = Graft-Ack (PIM-DM 1 D )
8 = Candidate-RP-Advertisement
Adder length (8 bit): Auto
Checksum (16 bit): Auto(Checksum i PIM message 4fH
% 16 bit &2 1 OfEFNEE S5
(Register message @ Data #B/71%bx%
<) EHEDLE Checksum fEIKIZE =)

MLDA Listener Query,
MLDA Listener Acknowledgement,
MLDA Listener Report

Type: PRBS9 (Single), Flow ID
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Template
Ethernet OAM (Opt28)

CCM, LBR, LBM, LTR, LTM, AIS, LCK, TST, APS,
MCC, LMR, LMM, 1DM, DMR, DMM, EXR, EXM,
VSR, VSM

Error Insertion

Ethernet

IP
TCP/UDP
Data

FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error

Dribble Bit Error, Alignment Error, Collision

IPv4 Header Checksum Error

TCP/UDP Checksum Error

2y BER HIE (MD1230B-11) IZ%fiix: PRBS Error

Unframed BER Setting

Test Pattern (Electrical): All 0, All 1, User 16,
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
Counter
Mode
Ethernet

Ethernet OAM Alarm
(Opt28)

IPv4

IPv6 (Opt12)

TCP/UDP

Accumulated, 1 s current

Transmitted/Received Frame Count,
Transmitted/Received Frame Rate,
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 Protocol Frame

Dribble Bit, Alignment Error, Collision
Line Error

LOC (0.1 ms fi#HE)
AIS (0.1 ms 4 fERE
RDI (0.1 ms 4 fi#fE

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

IP Header Checksum Error

Transmitted/Received IPv6 Packet Count,
Transmitted/Received IPv6 Packet Rate,
Transmitted/Received ICMPv6 (NS) Count,
Transmitted/Received ICMPv6 (NA) Count,
Transmitted/Received ICMPv6 (Echo Request) Count,
Transmitted/Received ICMPv6 (Echo Reply) Count

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

TCP Checksum Error*¢, UDP Checksum Error*é

*%6: IP layer T7 727 A MESIN Ty NI T —LL TAHT RS20
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Data

Packet BER Test
(Opt11)

Unframed BER Test

Traffic Impairment
Counter (Opt17)

Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate, QoS Counter Setting: QoS #—7 vk IPv4
(ToS) ¥£721% VLAN tag (Priority).

User Defined counter conditions;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match
Error: don't care, Match, Not match

Pattern & Error @2l T 42 a4l X, 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

(Port 1, 2 D)
Transmitted Frame: Traffic Impairment Emulator T A

Jb— SYAVAVAVERNN ¢
Transmitted Byte: Traffic Impairment Emulator T A
JL— SND A MK

Impairment Filter Frame: Traffic Impairment Emulator @
TANAZ =BT D7 — 08

Impairment Filter Byte: Traffic Impairment Emulator @

T AN —F T DA MK

Unavoidably Dropped Frame: Traffic Impairment
Emulator OIREA %8 CHEIES
ni=7v— 28

Discarded Frame: Traffic Impairment Emulator &
Filter/Loss |Z&-> T (EMXAYIZ) Loss SF
77— 23K

Passage Delay: Delay ®E=4ff 0.001 ms HAL
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Graph

Multi Flow Counter (Port 1, 2 DH)

T —LDRFEE Yy FOBEA T D20 K 16 bit D7 1/L
Sz E e (Max 65,536 fH)
65,536 O 32 counter 1LV T VXA LH T MR IG.
Mode: Tx, Rx
Flow Count Field:
Type: User Defined, Test Frame Flow ID

Base Position: Top of Frame, Top of IPv4 Header, Top
of IPv6 Header*”, IPv6 Hop-by-hop
Option Header , IPv6 Destination
Option Header, IPv6 Routing Header,
IPv6 Fragment Header, VLAN Tag 1~
10, Top of TCP Header, Top ofUDP
Header, Top of Ethernet OAM PDU*8$

Offset: 0~65, 535 byte, 0~7 bit

Length: 1~16 bit

Filter (Rx):

Patternl: don't care, Match, Not match

Pattern2: don't care, Match, Not match

Pattern3: don't care, Match, Not match

Pattern4: don't care, Match, Not match

Error: don't care, Match, Not match

Combination: AND, OR

Pattern & Error O=2 7 12220\ ClZ, Capture @

Pattern and Error Conditions £t

Flow Count Item:
Transmitted Frame
Received Frame

SFED /T 7 #FIRFER, 7fEHRE 1's, 1 min, 15 min, 60 min

*7: MD1230B-12 258
% 8: MD1230B-28 7\ 4B
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Capture
Capture Buffer
Capture Filter/Trigger

Pattern and
Error Conditions

64 Mbyte/Port

Filter condition settings;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match
Error: don't care, Match, Not match

Trigger condition settings;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: 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

Patternl, 2, 3, 4;

Pattern:128 bit Mask:byte ¥72i% Pattern:16 bit Mask:bit

Base position:Top of Preamble, Top of Frame,
Top of VLAN tagl to 10, Top of Ethernet
OAM PDU*8, Top of IPv4 Header, Top of
IPv6 Header*” , IPv6 Extension
Headers(Hopby Hop , Destination ,
Routing , Fragment , Authentication ,
ESP) *7, Top of IP Payload, Top of

TCP Header, Top of UDP Header

Offset:0~65535

Error;

Error type: Good Frame, FCS Error, Undersize,

Fragments , Oversize , Oversize&FCS
Error , Dribble Bit Error, Alignment

Error, IP Header checksum Error, TCP checksum
Error, UDP checksum Error, Sequence
Error*?, PRBS Frame Error*?

Combination;

And, Or

*7: MD1230B-12 2342

*8: MD1230B-28 734

*9: MD1230B-11 734422
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Decode Protocol

Extended Decode Protocol

Replay

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 #% & &), TCP, UDP,
OSPF, OSPFv3, DVMRP, LDP (CR-LDP), BGP4, RIP,
DHCP, RSVP (RSVP-TE), BGP4 +, PIM-SMv2, PPP
(include LCP, IPCP, IPv6CP, OSINLCP, MPLSCP),
CiscoHDLC, MAPOS, NSP, SSP, Test Frame

Sniffer Technologies (Opt04) F£7=iL MX123002A =X &
PR—=MENTE Y 2— 2D, 400 FETrabaLTa—REdn
JR A RE

MD1230 7 73ViL Ethereal / Wireshark Convert #iE% &7

FX T F ¥ T — LEEFAN — DK

Latency

Test Frame #5%(5352&C8Y 1 Y7V I fH, Max,
Min, Avg.L %7 V2T Latency 237~

Protocol Emulation

ARP, ICMP, OSPF (Opt07), BGP-4, ICMPv6 (Optl2),
OSPFv3 (Optl18) *7, BGP+4 (Optl9) *7, IGMPv2,
IGMPv3, IGAP (Optl4), MLDvl (Optl2), MLDv2
(Opt12), MLDA (Opt22) *7, PIM-SMv2 (Opt21) *10,
MPLS (LDP/CR-LDP) (Opt08), MPLS (RSVP-TE)
(Opt09)

Ping

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

% 7: MD1230B-12 234 EL

%*10: IPv6 Address ZfEH 3 25L&1X MD1230B-12 732
MD1230B-21 iZ IPv4 Address @ %5 )it~
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Frame Arrival Time
Variation (Packet Jitter)

Resolution

Offset
Graph

Filter

32 U ANRERF R
43 fiRAE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s

SrfiEREIZ LD, Max. 3 min

Frame Count vs. Time Interval
Auto scale: On/Off

Frame Arrival Time Variation filter conditions;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match

Error: don't care, Match, Not match

Pattern & Error ®=22 7 a2 2\ TIX, Capture ®
Pattern and Error Conditions £/

Latency Variation

Resolution

Offset
Graph

Filter

32 LB RERE R

4yfRAE: 50 ns, 100ns, lus, 10us, 100us, 1 ms,
10 ms, 100 ms

Sy fRAEIZE D, Max. 3 s

Frame Count vs. Latency

Auto scale: On/Off

Latency Variation filter conditions;

Patternl: don't care, Match, Not match

Pattern2: don't care, Match, Not match

Pattern3: don't care, Match, Not match

Pattern4: don't care, Match, Not match

Error: don't care, Match, Not match

Pattern & Error O3> 7 4 a |l >\ Cix, Capture ®
Pattern and Error Conditions /&

Custom Counter

Frame Loss

Frame Loss Rate (%)

Received Bit Rate (Mbpd)

Received Average Frame Size (byte)
Service Disruption Time (s)
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Application Traffic Monitor

(Opt20)

Application Traffic

Monitor

Monitor Resolution: 1 ms
FoRIFREE: 1 ms, 10 ms, 100 ms, 500 ms, 1s
Counter Filter
Counter: Counter 1, Counter 2, Counter 3, Counter 4
Type: Pattern 1, Pattern 2, Pattern 3, Pattern 4,
Error Condition: don’t care, Match, Not match
Capture Filter:
Type: Pattern 1, Pattern 2, Pattern 3, Pattern 4,
Error
Condition: don’t care, Match, Not match
Capture Trigger:
Type: Pattern 1, Pattern 2, Pattern 3, Pattern 4,
Error, Counter 1 Over, Counter 2 Over,
Counter 3 Over, Counter 4 Over
Condition: don’t care, Match, Not match
Flow:
Display: On/Off, 4 flows £T
Flow/port: 4
Marker: Marker 1, Marker 2, On/Off
Unit: bit/s, Kbit/s, Mbit/s, byte/s, Kbyte/s, Mbyte/s
Peak Hold Time: On/Off, 1 s, 10 s, 1 min, 15 min,
Untimed
Time Width: 100~2,000 ms, Step 1 ms (F/R/IMEHE 1
ms)
1,000~20,000 ms, Step 10 ms
(RRfifEE 10 ms)
10,000~100,000 ms, Step 100 ms
(F/RfiEE 100 ms)
50,000~500,000 ms, Step 500 ms
(FRfieE 500 ms)
100,000~1,000, 000 ms, Step 1,000 ms
(RRDREE 1s)
Range of Monitor Display:
Minimum Value: 0~999,999,999 bit/s
Maximum Value: (Minimum Value+1) ~1,000,000,000 bit/s
Result of Monitor: Graph display, MAX/MIN/AVE
Logarithm: On/Off
Auto scale: On/Off
Full Screen: On/Off
Log: On/Off, Log stop On/Off
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Application Traffic
Monitor Player

FoRIfREE: 1 ms, 10 ms, 100 ms, 500 ms, 1s
Flow:
Display: On/Off, 4 flows £T
Marker: Marker 1, Marker 2, On/Off
Unit: bit/s, Kbit/s, Mbit/s, byte/s, Kbyte/s, Mbyte/s

Peak Hold Time: On/Off, 1 s, 10 s, 1 min, 15 min,
Untimed
Time Width: 100~2, 000 ms, Step 1 ms (FERERE 1
ms)

1, 000~20, 000 ms, Step 10 ms
(FR53fFHRE 10 ms)
10, 000~100, 000 ms, Step 100 ms
(FRIrfiREE 100 ms)
50, 000~500, 000 ms, Step 500 ms
(FR5rfiEE 500 ms)
100, 000~1, 000, 000 ms, Step 1, 000 ms
(FRiREE 1)
Range of Monitor Display:
Minimum Value: 0~999, 999, 999 bit/s
Maximum Value: (Minimum Value+1) ~1, 000, 000, 000
bit/s
Result of Monitor: Graph display, MAX/MIN/AVE
Logarithm: On/Off
Auto scale: On/Off
Player: Playback, Temporally stop, Stop
Display Movement: Top/end button, Slider bar
Peak Search/Traffic Calculation
Specify Range
Mode: All, User defined
Start: ms, s, min, hour
Range: ms, s, min, hour
Peak Search: Time, Traffic
Traffic Calculation: Amount of Traffic
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Traffic Impairment AN —TF —HIHKL T, FFNRAE 52D,
Emulator (Opt17)
Filter Traffic Imparment Emulator filter conditions:

Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match
Error: don't care, Match, Not match

Pattern & Error ®=2> 7 a2 2\ TIiX, Capture ®
Pattern and Error Conditions £/

Unmatched Frames:

Discard (JFEZE)
Mix (4 VA 7L —LLRE

Loss Effect: On/Off

Timing:
All
Single Burst: Burst 1~1,000,000
Periodic Burst: Burst 1~1,000,000
Period 1~1,000,000
Rate: Rate 0.0000~100.0000 %, step 0.0001 %

Policing
Policing Rate: 0~1, 000, 000 kbps step 1 kbps

Policing Preset64k, 384k, 1.5M(T1),
2M(E1), 10M (10BASE-T), 34M(E3),
45M(T3), 52M (OC-1/STM-0),
100M (100BASE-TX), 139M (E4),
155M (OC-3/STM-1),
622M (OC-12/STM-4)
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Overwirte/Error Effect: On/Off
Timing:
All

Single Burst: Burst 1~1,000,000
Periodic Burst: Period 1~1,000,000
Burst 1~1,000,000
Rate: Rate 0.0000~100.0000 %, step 0.0001 %

Error Insertion
Error Type:
FCS Error, IP Header Checksum Error,
TCP Checksum Error, UDP Checksum Error

Overwrite:
Patternl, 2, 3, 4

Pattern: 16 bit Mask:bit

Base position: Top of Frame,
Top of VLAN tagl to 10,
Top of Ethernet OAM PDU*8,
Top of IPv4 Header,
Top of IPv6 Header*7,
IPv6 Extension Headers (Hop by Hop,
Destination, Routing, Fragment,
Authentication, ESP)*7, Top of IP
Payload, Top of TCP Header,
Top of UDP Header

Offset:0~65535

(Exror & Overwrite IZ[RIRFICEH CEEHA, )
*7: MD1230B-12 23485

*8: MD1230B-28 734
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Delay Effect; On/Off

Fixed Delay
Range:500 ms, 5, 50 s
Delay:0.01~512 ms step 0.01 ms (Range 500 ms)
0.1~5.12 s step 0.1 ms (Range 5 s)
1 ms~51.2 s step 1 ms(50 s)

Delay Variation
Distribution:Uniform , Nomal , Exponential , User
Defined
Uniform
Minimum Delay:1 ms(10M), 0.1 ms(100M), 0.01 ms
(1000M)
Maximum Delay:1 ms(10M), 0.1 ms(100M), 0.01 ms
(1000M)
Normal
Minimum Delay:1 ms(10M), 0.1 ms(100M), 0.01 ms
(1000M)
Maximum Delay:1 ms(10M), 0.1 ms(100M), 0.01 ms
(1000M)
Averate:1ms (10M), 0.1 ms(100M), 0.01 ms (1000M)
Standard Deviation:1 to 100 step 0.01
Exponential
Minimum Delay:1 ms(10M), 0.1 ms(100M), 0.01 ms
(1000M)
Maximum Delay:1 ms(10M), 0.1 ms(100M), 0.01 ms
(1000M)
Lambda:0.01 to 2.00 step 0.01
User Defined
Minimum Delay:1 ms(10M), 0.1 ms(100M), 0.01 ms
(1000M)
Maximum Delay:1 ms(10M), 0.1 ms(100M), 0.01 ms
(1000M)

Line Error Timing;
Single

100BASE-TX/1000BASE-T: Code (7L —AHDZ, A A])
10BASE-T: Not Support

Limitation Half Duplex (ZIZRHSLEE A,

Automatic Test

RFC2544 Automatic Test LIFD 6 fEOT AMIHIES (MD1230 77V iE[1]~[5]%F&
D CRAR A BE)

[1] Throughput

2] Latency

] Frame Loss Rate

] Back-to-back Frames

| System Recovery

] Reset

[
(3
[4
(5
(6
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Throughput

Latency

Frame Loss Rate

Back-to-back Frames

IHH g
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: 0~4095

Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: 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

Frame 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

Duration: 2~999 s
Number of Trials: 1~50

Frame 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

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, 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

Frame Rate (%): Initial Rate, Step Rate, Step Count,
0.01% step

Burst Size: 1~1000

Loss Tolerance: 0~100%, 0.0001% step

Result: 7L —244%

Graph: 7L —2%f vs. Frame Size
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System Recovery

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

Rate (%): Overload Rate (BXEED 110%? throughput
rate), Moderate Rate

Burst Size: 1~1000

Result: Recovery time (7 fi#HE 1 us, #EE 1 us)

Graph: Recovery time vs. Frame Size

Throughput, Frame Loss
and Forwarding Rates

Partially Meshed One to
Many/Many to One

Reset Frame Rate (%): User defined
Burst Size: 1~1000
Sequence: Start — Waiting trigger — Triggered — Stop
RFC2889 Automatic Test LUF D 10 FE DT AN )i,
(Opt10) [1] Fully Meshed Throughput , Frame Loss , and
Forwarding Rate
[2] Partially Meshed One-to-Many/Many-to-One
[3] Partially Meshed Multiple Devices
[4] Partially Meshed Unidirectional Traffic
[5] Congestion Control
[6] Forward Pressure and Maximum Forwarding Rate
[7]1 Address Caching Capacity
[8] Address Learning Rate
[9] Error-Frame Filtering
[10] Broadcast Frame Forwarding and Latency
Fully Meshed Inter Frame Gap: (Inter Frame Gap &)

Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)

VLAN Tag: On/Off
VLAN ID: 0~4095

Inter Frame Gap: (Inter Frame Gap Z/#)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

...24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate(%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)

VLAN Tag: On/Off
VLAN ID: 0~4095
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Partially Meshed
Multiple Devices

Partially Meshed
Unidirectional Traffic

Congestion Control

Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic
Inter Frame Gap: (Inter Frame Gap &)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
..24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx/Rx Ports — Tx/Rx Ports Local Traffic

Inter Frame Gap: (Inter Frame Gap /)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx Ports , Rx Port, Uncongested Rx Port,
Congested Port
Inter Frame Gap: (Inter Frame Gap /)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
..24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095
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Forward Pressure and
Maximum Forwarding
Rate

Address Caching
Capacity

Address Learning Rate

Error-Frame Filtering

Broadcast Frame
Forwarding and Latency

Traffic: Tx Ports, Rx Port

Duration: 2~300 s

Frame Rate: Step Size: 1~4294967295 frame/s

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Maximum Forwarding Rate (fps), Result of

forward pressure test

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic : Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port
Duration: 2~300 s

ILoad: 0.01~100%, 0.01% step
Frame Size: 64 byte

Result: Frame count, pass/fail
VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port

Duration: 2~300 s

Address per Port: 1~16777216

ILoad: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,

1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%), Latency

(s)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%),
Frame Size vs. Latency (s)

VLAN Tag: On/Off

VLAN ID: 0~4095
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Tools

Fragment

T TITEEEIIN TS Stream 7 — X527 77 A ME$ 5,

Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/IPv4,
UDP/1Pv6, TCP/IPv6

Support Data Field: Data Field1l

Support Data Pattern:All0, Alll, Alternate 1/0,
Increment by byte, Decrement
by Dbyte , Programmable ,
PRBS9

Stream ID: 1~255, All
MTU: 1~9936 byte
Number of Datagrams: 1~127

Initial Identification:0x0000~0xffff (IPv4), 0x00000000
~OxfIffffff (IPv6)

Increment Identification: On/Off

TITARNY — v EFEH T H7-9121%, Setup Utility T
Remote Control @ Active Interface # None %7213 Ethernet
IR ELTLIEENY,

B{EEE: 0~+40C
R —20~+60C

90 W LI

PICMG2.0 R2.1 {ZHEHL

262.0 (W) X20.0 (H) X174.5 (D) mm
HEREEET

1.5kg LT
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EPa—JL (MU120122A)

IHHE

3]

1%

HERL

MU120122A
FHE M= Iy pEVa—
Module X1

Interface

Corresponding Specification

Connector
Number of Ports
Bit Rate

Pulse Mask

Laser Safety
Auto Negotiation
Flow Control
LED

CPU Port

LED

Electrical: 10BASE-T, 100BASE-TX, 1000BASE-T
Optical: 1000BASE-SX/LX/LE/LR (SFP Module {24:%)

SFP (LC), RJ-45 (Auto MDI-X)
SFP: 2, RJ-45: 2
10, 100, 1000 Mbit/s

13

E
=

o
o

o
I

NORMALIZED AMPLITUD!
o
o

| =
© o
Y

00 0.220.

75 05 0625078

NORMALIZED TIME (Unit Interval)

TEC60825-1:2007 CLASS 1

On/Off
On/Off

Electrical: Tx/Collision, Rx/Error, 10 M, 100 M, 1000 M,

Link, ACT

Duplex
Optical: Link, Tx, Rx, Error

Inter face: 10BASE-T, 100BASE-TX
Connector: RJ-45 (Auto MDI-X)
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Port setting
MAC Address 00-00-00-00-00-00~FF-FF-FF-FF-FF-FF
1Pv4
This port MAC Address
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
IPv6 (Opt12)
This port MAC Address

Neighbor Solicitation
Reply

Echo Reply

VLAN
(IEEE802.1Q-1998)

Ethernet OAM (Opt28)

This port

Protocols

Duplex Mode

IPv6 Address, Default Router, Link-Local Address

Not send, Reply to this port IPv6 Address, Reply to all
IPv6 Addresses

Not send, Reply to This port Echo Request

Enabled:On/Off

Only VLAN-Tagged Frames:On/Off
TPID, Priority, VID

Acceptable VID:This Port VID, All VID

Enabled:On/Off
Standard: ITU-T/IEEE
DUT MEP ID:0~8191

Reply to This Port LBM:On/Off
Reply to This Port LTM:On/Off
LTR TLVs:0~120 byte
Send CCM:0n/Off
Insert RDI:On/Off
MEG Level:0~7

MEP ID:0~8191
MEG ID:48 byte

CCM Period:1s, 10s,
CCM TLVs:0~80 byte

IGMP:On/Off
IGAP:On/Off
MLD:On/Off
MLDA:On/Off
PIM:On/Off
OSPF:On/Off
OSPFv3:0n/Off
BGP4:0On/Off
BGP4+:0n/Off

MPLS (LDP/CR-LDP) :On/Off
MPLS (RSVP) :On/Off

Electrical: Full/Half, Optical: Full
1000 Mbps Half Duplex i link test oD Z {5

1 min, 10 min.
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MII/MDIO properties Auto negotiation On/Off, Restart, Loop back On/Off, Auto
MDI/MDI-X On/Off (1000BASE-X #[#<), Timeout enable
On/Off (1000BASE-X ®#.), Link Timer Fixed, Variable (1
~100 ms, 1 ms step) (1000BASE-X ®#), MII registers
(MII register OHLIEEAFLA H LB I OEX LU AEE, #IHIEE

7 ), Flow Control Receive, Multicast Pause Address
(01-80-C2-00-00-01), Directed Address (This Port, User

Defined)

Mode Normal, Monitor, Through®!, Address Swap,
Impairment (opt17) *2

Preamble On/Off
Z:

Frame @ Preamble & —#%F% ¥ 7 F ¥ 3 5I21%,
“Preamble”’ 3% % On IZLTLEENY,

Link
Mode On/Off
Frequency monitor Frequency (Hz), Difference (Hz), Difference (ppm)
Difference Z/~#iH#: —1000~-+1000 ppm
100BASE-TX 31 0* 1000BASE-T D&& [ fE
100BASE-TX O¥;%, 125 MHz 737
1000BASE-T O¥5¢, 1250 MHz 73 ¥
Accuracy +4.0 ppm
Clock
Offset —100~+100 ppm
Accuracy +4.0 ppm

*1: MU120122A T, Through mode i3 Port 1 & Port 2 33X Port 3 & Port
4 DMHEHETHHE

*2: Setup Utility T Impairment Z#IR L7254 13, Impairment D 7R
)
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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), Jump to Stream for Count and Stop (Loop Count:
1~16,000,000)

Frame per Burst 1~16, 777, 215
Burst per Stream 1~1, 099, 511, 627, 775
Frame View Raw Frame, Decoded

Gap Setting
Inter Frame Gap 10BASE-T:  Z3fi##E 800 ns, 8 us~12000 s CEEMF/-1%
Random % & A HE
100BASE-TX: 43 fi#HE 80 ns, 800 ns~1200 s CIE EffHFE7-1%
Random % & A HE
1000BASE-T: Resolution of 8 ns, 80 ns~120 s CTEEEF
721% Random % 7€ A E
Optical: Syfi#EE 8 ns, 64 ns~120 s THEEMEIX
Random &% & A HE

T —LEDREHDOEA L Random/Ine DA
D/ GAP 1 72 ns (9 byte) LA E

1
%
A

Inter Burst Gap 10BASE-T: "ﬁ’%ﬁ% 800 ns, 8 us~12000 s C[HE % E
TRE
100BASE-TX: 73fi#HE 80 ns, 800 ns~1200 s C[HE iR E
"I RE
1000BASE-T: /3f#HE 8 ns, 80 ns~120 s T & % & 7l HE
Optical: SyFRHE 8 ns, 64 ns~120 s Tl E % E 1T HE

7L — AENRFEDOEAE Random/Ine DGE
DO/l GAP 1 72 ns (9 byte) LA E

Inter Stream Gap 10BASE-T:  43fi##E 800 ns, 8 us~12000 s CHEEHRE
Tﬁb
100BASE-TX: 43fi##E 80 ns, 800 ns~1200 s CEH EfH R E
AHE
1000BASE-T: Z3fi#HE 8 ns, 80 ns~120 s C&H EE% E 7l HE
Optical: Sy fRAE 8 ns, 64 ns~120 s ClEH EE E I HE

7L — AENRFEDOEAE Random/Ine DA
DO/ GAP 1 72 ns (9 byte) LA E
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Frame Setting

Frame Size

Electrical: Preamble Size: 4~255 byte,
Optical: Preamble Size: 2~255 byte

MAC Address: Static, Increment, Decrement, Random
(RIZEER% 4 bit B THEE) , Gateway (DA
D7), This port (SA D7)

VLAN tag™3: VLAN tags % 10 {H £ TN AlHE, VLAN ID 1%
Increment, Decrement, Random %% & 7] fE

MPLS label*3: MPLS label ([ £ E) 4 10 & ETHNAT
HE
Programmable Data Link Layer*s: 32 /SANETDT 1—/L
K% B HIZE%E I HE
Protocol Editing: None , ARP , IPv4 , IGMP/IPv4 ,
ICMP/IPv4 , TCP/IPv4 , UDP/IPv4 ,
RIP/UDP/TPv4 , DHCP/UDP/IPv4 ,

IPv6, IPX, IS-IS, MAC, Control
Frame (Pause Frame)

IPv6 Expansion (Opt12) (2 THf:
ICMPv6/IPv6 , TCP/IPv6 , UDP/IPv6 , IPv6 over
IPv4, ICMP/IPv6 over IPv4, TCP/IPv6 over IPv4,
UDP/IPv6 over IPv4

IPv4/IPv6: IP Destination/Source Address I [# & i,
Increment, Decrement, £7-/% Random (2% 71
T HUERE A AR

TCP/UDP: Destination Port Number F72/% Source Port
Number % Increment F7-1% Random (Z5% & 7
HE

PIM-SMv2 Protocol (Opt 21) |Z CHIIG:

PIM Register Message

MLDA Protocol (Opt22) (ZThFhi:
ICMPv6 MLDA Type Message

Spanning Tree/Link Aggregation (Opt23) )2 Txfik:
STP Configuration BPDU, STP TCN BPDU, RST
BPDU, MST BPDU, LACPDU, Marker PDU,
Marker Response PDU

Data Field: {LE® 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 &% & FlHE

Data Field 1 ® # Programmable, Time Stamp * ¢,
Sequence Number*4, Hardware Random Pattern™4, Test
Frame

Test Frame D&% Flow ID number %% E 7] GE

Programmable Header Pattern: 1 -2 @ User defined
pattern 5% & FIHE
48~10, 000 byte

Auto, Fixed, Increment™5, ¥721% Random ™5 |Z5% & 7] HE
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*3:

k4.

*5:

VLAN tag & MPLS labels (& [RIFRFZf#E AN AT

Sequence number £72/% Time stamp Zf L 72L&, TCP/UDP /37> b
® Checksum field /L7 —DEIHEAZILD

Frame Size @ Increment & Random #% &% Protocol 73 None D& D
AR E P HE
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HAH Hi&
Protocol Setting
Ethernet Preamble: 55 (hex) (Z R Alig, First byte ™7 01010101

iE)
SFD: D5 (hex) (ZH 7lHE)
DA: (— Frame setting /MAC Address /)
SA: (— Frame setting /MAC Address )
Type: Automatically assigned, User defined
FCS: A®hEHEA
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: 0~8191(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 Z8 R L7354 13 H Bhak &
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask 3% i€ Al HE
Destination Address: Static , Increment , Decrement ,
Random (Class & Mask #% & A HE)
Option: 0~40 byte
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IPv6 (RFC2460) Version (4 bit): 6
Traffic class (8 bit): User defined
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 (Mask #%
iE A RE)
Destination Address (128 bit): Static, Increment,
Decrement, Random
(Mask %7€ FHE)
TCP (RFC793) 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

1
%
A

Data offset (4 bit): Auto

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

Control bit (6 bit): User Defined, bit T &
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 (RFC768) 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: &% EfH 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 Solicitation

11 = Time Exceeded

12 = Parameter Problem

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#EFHHE (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 T/
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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IPX

ARP (RFC826)

DHCP (RFC2131)

Checksum (16 bit): Auto
Packet Length (16 bit): Auto
Transport Control (8 bit): User defined 0~255
Packet Type (8 bit): 0 = Unknown

1 =RIP

2 = Echo

3 = Error

4 =1PX

5 =SPX

17 =NCP
Destination Network (4 byte): User defined
Destination Node (6 byte): User defined
Destination Socket (2 byte): User defined
Source Network (4 byte): User defined
Source Node (6 byte): User defined
Source Socket (2 byte): User defined

HW Type (16 bit): 1
Protocol Type (16 bit): 0800 (h)
HA Length (8 bit): 6
PA Length (8 bit): 4
Operation (16 bit): User defined

1 =ARP Request

2 = ARP Reply

3 = RARP Request

4 = RARP Reply
Sender MAC Address (48 bit): User defined
Sender IP Address (32 bit): User defined
Target MAC Address (48 bit): User defined
Target IP Address (32 bit): User defined
Padding: FExHE

Op Code (8bit): 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
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MPLS (RFC3031, 3032)

VLAN
(IEEE802.1Q-1998)

PIM (RFC2117)

MLDA (IEFT Draft)

Test Frame

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 2332 1€ nl g

TPID: 0x8100, User defined
User priority (3 bit): 0~7 User defined
CFI (1bit): 1 =set
0 =reset
VID (12 bit): Static, Increment, Decrement, Random
10 ## (DEC) IZ THER

PIM Ver (4 Bit): 2
Type (4 Bit): Types for specific PIM messages
0 =Hello
1 = Register
2 = Register-Stop
3 = Join/Prune
4 = Bootstrap
5 = Assert
6 = Graft (PIM-DM D)
7 = Graft-Ack (PIM-DM f# H D)
8 = Candidate-RP-Advertisement
Adder length (8 Bit): Auto
Checksum (16 Bit): Auto(Checksum /% PIM message 478
A 16 bit ZXIZ 1 OMEFIHE TS
(Register message @ Data #8713 b%
<) EHEDLE Checksum fEIKIZE )
MLDA Listener Query,
MLDA Listener Acknowledgement,
MLDA Listener Report

Type: PRBS9 (Single), Flow ID
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Template
Ethernet OAM (Opt28)

CCM, LBR, LBM, LTR, LTM, AIS, LCK, TST, APS,
MCC, LMR, LMM, 1DM, DMR, DMM, EXR, EXM,
VSR, VSM

Error Insertion

Ethernet

IP
TCP/UDP
Data

FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error

Dribble Bit Error, Alignment Error, Collision

IPv4 Header Checksum Error

TCP/UDP Checksum Error

2y BER HIE (MD1230B-11) IZ%fiix: PRBS Error

Unframed BER Setting

Test Pattern (Electrical): All 0, All 1, User 16,
PRBS23, PRBS31
Test Pattern (Optical): All 0, All 1, User 16, PRBS23,
PRBS31, CJPAT, CRPAT Error
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
Counter
Mode
Ethernet

Ethernet OAM Alarm
(Opt28)

IPv4

IPv6 (Opt12)

Accumulated, 1 s current

Transmitted/Received Frame Count,
Transmitted/Received Frame Rate,
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 Protocol Frame

Dribble Bit ,  Alignment FError , Collision , Byte
Alignment Error

Line Error Counter Setting (Port1,2 only);

The count object can be chosen according to three kinds.
8B/10B code Error

RD (Running Disparity Error)

Code Error or RD Error

LOC (0.1 ms Z3fi#hE
AIS (0.1 ms #fERE
RDI (0.1 ms 4yfi#fE)

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

IP Header Checksum Error

Transmitted/Received IPv6 Packet Count,
Transmitted/Received IPv6 Packet Rate,
Transmitted/Received ICMPv6 (NS) Count,
Transmitted/Received ICMPv6 (NA) Count,
Transmitted/Received ICMPv6 (Echo Request) Count,
Transmitted/Received ICMPv6 (Echo Reply) Count
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Traffic Impairment
Counter (Opt17)

EHHE R

TCP/UDP Received TCP Packet Count, Received TCP Packet Rate,
Received UDP Packet Count, Received UDP Packet Rate,
TCP Checksum Error™s, UDP Checksum Error*¢

Data Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate, QoS Counter Setting: QoS #—7%~ vk IPv4
(ToS) £721% VLAN tag (Priority).
User Defined counter conditions;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match
Error: don't care, Match, Not match
Pattern & Error ®=2> 7 43222\ T, Capture O
Pattern and Error Conditions 2

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

(Port 1, 2 D)
Transmitted Frame: Traffic Impairment Emulator T A

Jb— SYAVAVAVERNN -
Transmitted Byte: Traffic Impairment Emulator T A
JL— SND A MK

Impairment Filter Frame: Traffic Impairment Emulator @
TANAZ =BT D7 — 08

Impairment Filter Byte: Traffic Impairment Emulator @

T AN BT DA MK

Unavoidably Dropped Frame: Traffic Impairment
Emulator OIREA %8 CHEIES
ni=7v— 28

Discarded Frame: Traffic Impairment Emulator &
Filter/Loss |Z&-> T (EMXAYIZ) Loss SF
77— 23K

Passage Delay: Delay ®E=4ff 0.001 ms HAL

*6: IP layer T 77 AV MEENIZ ATy NI T —L L THD RS20
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Graph

Multi Flow Counter

(Port 1, 2 DF)
T —LDRFEE Yy FOBEA T D20 K 16 bit D7 1/L
ZapEraE (Max 65, 536 1)
65, 536 @1 32 counter (LU T /LA AT M %E s
Mode: Tx, Rx
Flow Count Field:
Type: User Defined, Test Frame Flow ID
Base Position: Top of Frame, Top of IPv4 Header,
Top of IPv6 Header*7, IPv6 Hop-by-hop
Option Header , IPv6 Destination
Option
Header, IPv6 Routing Header, IPv6
Fragment Header, VLAN Tag 1~10,
Top of TCP Header, Top of UDP
Header, Top of Ethernet OAM PDU*38
Offset: 0~65, 535 byte, 0~7 bit
Length: 1~16 bit
Filter (Rx):
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match
Error: don't care, Match, Not match
Combination: AND, OR
Pattern & Error O3 7 41 a2\, Capture ®
Pattern and Error Conditions £
Flow Count Item:Transmitted Frame
Received Frame

SFED /T 7 #FIRFER, 7fEHRE 1's, 1 min, 15 min, 60 min

*7: MD1230B-12 258
% 8: MD1230B-28 7\ 4B
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Capture

Pattern and

Capture Filter/Trigger

Error Conditions

Capture Buffer 64 Mbyte/Port

Patternl, 2, 3,

Offset:0~6553

Error;
Error type:

Combination;

And, Or

Filter condition settings;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match
Error: don't care, Match, Not match

Trigger condition settings;

Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: 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

Pattern:128 bit Mask:byte ¥72i% Pattern:16 bit Mask:bit
Base position:Top of Preamble, Top of Frame,

4;

Top of VLAN tagl to 10, Top of Ethernet
OAM PDU*8, Top of IPv4 Header, Top of
IPv6 Header*7, IPv6 Extension Headers
(Hop by Hop, Destination, Routing,
Fragment, Authentication, ESP) *7, Top
of IP Payload, Top of TCP Header, Top of
UDP Header
5

Good Frame, FCS Error, Undersize,
Fragments, Oversize, Oversize&FCS
Error, Dribble Bit Error*10, Alignment
Error*10, IP Header checksum Error,
TCP checksum Error, UDP checksum
Error, Sequence Error*®, PRBS Frame
Error*®

*7: MD1230B-12 2342
*8: MD1230B-28 734
*9: MD1230B-11 734422

*10: Port3 & Portd ™
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Decode Protocol

Extended Decode Protocol

Replay

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 # & %), 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) £721Z MX123002A =& A/ X—
MENTEY 22— /2L, 400 FEE T aba/L T a—REJLRE A]
e

MD1230 7 73Vi% Ethereal /' Wireshark Convert #iE4 & 1»
FX T F ¥ T — LEEFAN — DK

Latency

Test Frame #5%(5352&C8Y 1 Y7V I fH, Max,
Min, Avg.L %7 V2T Latency 237~

Protocol Emulation

ARP, ICMP, OSPF (Opt07), BGP-4, ICMPv6 (Optl2),
OSPFv3 (Optl8) *7, BGP4+ (Opt19) *7, IGMPv2,
IGMPv3, IGAP (Optl4), MLDvl (Optl2), MLDv2
(Opt12), MLDA (Opt22) *7, PIM-SMv2 (Opt21) *11,
MPLS (LDP/CR-LDP) (Opt08), MPLS (RSVP-TE)
(Opt09)

Ping

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

% 7: MD1230B-12 234 EL

% 11: IPv6 Address ZfE 4 5&Z13 MD1230B-12 28 2
MD1230B-21 X IPv4 Address D Z %t~
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Frame Arrival Time
Variation (Packet Jitter)

Resolution

Offset
Graph

Filter

32 U ANRERF R
43 fiRAE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s

SrfiEREIZ LD, Max. 3 min

Frame Count vs. Time Interval
Auto scale: On/Off

Frame Arrival Time Variation filter conditions;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match

Error: don't care, Match, Not match

Pattern & Error ®=7 42 a 2\ T, Capture @
Pattern and Error Conditions £/

Latency Variation

Resolution

Offset
Graph

Filter

32 B PRERE R

syfiEHE: 50 ns, 100ns, 1lus, 10us, 100 us,
1 ms, 10ms, 100 ms

IRBEICED, Max. 3 s

Frame Count vs. Latency

Auto scale: On/Off

Latency Variation filter conditions;

Patternl: don't care, Match, Not match

Pattern2: don't care, Match, Not match

Pattern3: don't care, Match, Not match

Pattern4: don't care, Match, Not match

Error: don't care, Match, Not match

Pattern & Error @27 43322\ TCiX, Capture @
Pattern and Error Conditions &

Custom Counter

Frame Loss

Frame Loss Rate (%)

Received Bit Rate (Mbpd)

Received Average Frame Size (byte)
Service Disruption Time (s)

Auto Negotiation Analysis
(Opt15)

10B Code data transmitted function, Auto negotiation
sequence capture function, Link timer value variable
function
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(Opt20)

Monitor

Application Traffic Monitor

Application Traffic

Monitor Resolution: 1 ms
FoRIfREE: 1 ms, 10 ms, 100 ms, 500 ms, 1s
Counter Filter
Counter: Counter 1, Counter 2, Counter 3, Counter 4
Type: Pattern 1, Pattern 2, Pattern 3, Pattern 4,
Error
Condition: don’t care, Match, Not match

Capture Filter:
Type: Pattern 1, Pattern 2, Pattern 3, Pattern 4, Error
Condition: don't care, Match, Not match

Capture Trigger:
Type: Pattern 1, Pattern 2, Pattern 3, Pattern 4,
Error, Counter 1 Over, Counter 2 Over, Counter
3 Over, Counter 4 Over
Condition: don’t care, Match, Not match
Flow:
Display: On/Off, 4 flows £T
Flow/port: 4
Marker: Marker 1, Marker 2, On/Off
Unit: bit/s, Kbit/s, Mbit/s, byte/s, Kbyte/s, Mbyte/s
Peak Hold Time: On/Off, 1 s, 10 s, 1 min, 15 min,
Untimed
Time Width: 100~2, 000 ms, Step 1 ms
(FRorfRHE 1 ms)
1, 000~20, 000 ms, Step 10 ms
(FR53fFRE 10 ms)
10, 000~100, 000 ms, Step 100 ms
(F/R5fiEE 100 ms)
50, 000~500, 000 ms, Step 500 ms
(F/R53fFRE 500 ms)
100, 000~1, 000, 000 ms, Step 1, 000 ms
(RRREE 1)
Range of Monitor Display:
Minimum Value: 0~999, 999, 999 bit/s
Maximum Value: (Minimum Value+1)~1, 000, 000, 000
bit/s
Result of Monitor: Graph display, MAX/MIN/AVE
Logarithm: On/Off
Auto scale: On/Off
Full Screen: On/Off
Log: On/Off, Log stop On/Off
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Application Traffic
Monitor Player

FoRfREE: 1 ms, 10 ms, 100 ms, 500 ms, 1 s
Flow:
Display: On/Off, 4 flows £T
Marker: Marker 1, Marker 2, On/Off
Unit: bit/s, Kbit/s, Mbit/s, byte/s, Kbyte/s, Mbyte/s
Peak Hold Time: On/Off, 1 s, 10 s, 1 min, 15 min,
Untimed
Time Width: 100~2, 000 ms, Step 1 ms (FR/IEHE 1
ms)
1, 000~20, 000 ms, Step 10 ms
(AR5 f#HE 10 ms)
10, 000~100, 000 ms, Step 100 ms
(53 f#HE 100 ms)
50, 000~500, 000 ms, Step 500 ms
(53 ffHE 500 ms)
100, 000~1, 000, 000 ms, Step 1, 000 ms
(FRo3fiREE 1s)
Range of Monitor Display:
Minimum Value: 0~999, 999, 999 bit/s

Maximum Value: (Minimum Value-+1)~1, 000, 000, 000
bit/s
Result of Monitor: Graph display, MAX/MIN/AVE
Logarithm: On/Off
Auto scale: On/Off
Player: Playback, Temporally stop, Stop
Display Movement: Top/end button, Slider bar
Peak Search/Traffic Calculation
Specify Range
Mode: All, User defined
Start: ms, s, min, hour
Range: ms, s, min, hour
Peak Search: Time, Traffic
Traffic Calculation: Amount of Traffic
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Traffic Impairment AN —TF —HIKL T, FFNFAE 52D,
Emulator (Opt17)
Filter Traffic Imparment Emulator filter conditions;

Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match
Error: don't care, Match, Not match

Pattern & Error ®=2>7 a2 2\ T, Capture O
Pattern and Error Conditions [

Unmatched Frames;

Discard (FE3E)

Mix (74 /v 2 7L — A ERA

Loss Effect; On/Off

Timing;
All
Single Burst: Burst 1~1, 000, 000
Periodic Burst: Burst 1~1, 000, 000

Period 1~1, 000, 000
Rate: Rate 0.0000~100.0000 %, step 0.0001 %

Policing

Policing Rate: 0~1, 000, 000 kbps step 1 kbps
Policing Preset64k, 384k, 1.5M(T1),
2M(E1), 10M (10BASE-T), 34M(E3),
45M(T3), 52M (OC-1/STM-0),
100M (100BASE-TX), 139M(E4),
155M (OC-3/STM-1),
622M (OC-12/STM-4)
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Overwirte/Error Effect; On/Off
Timing;
All

Single Burst: Burst 1~1, 000, 000
Periodic Burst: Period 1~1, 000, 000
Burst 1~1, 000, 000
Rate: Rate 0.0000~100.0000 %, step 0.0001 %

Error Insertion
Error Type;
FCS Error, IP Header Checksum Error,
TCP Checksum Error, UDP Checksum Error

Overwrite;
Patternl, 2, 3, 4

Pattern: 16 bit Mask:bit

Base position:Top of Frame,
Top of VLAN tagl to 10,
Top of Ethernet OAM PDU*8,
Top of IPv4 Header,
Top of IPv6 Header*7,
IPv6 Extension Headers (Hop by
Hop, Destination, Routing,
Fragment, Authentication, ESP) *7,
Top of IP Payload, Top of TCP
Header, Top of UDP Header

Offset:0~65535

(Error Insertion & Overwrite [Z[RIRFf#E A CEEH A, )
*7: MD1230B-12 23485

*8: MD1230B-28 734
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Delay

Line Error

Limitation

Effect; On/Off

Fixed Delay
Range:500 ms, 5, 50 s
Delay:0.01~512 ms step 0.01 ms (Range 500 ms)
0.1~5.12 s step 0.1 ms (Range 5 s)
1~51.2 s step 1 ms (50 s)
Delay Variation
Distribution:Uniform, Normal, Exponential, User
Defined
Uniform
Minimum Delay0.01 ms (1000M)
Maximum Delay:0.01 ms (1000M)
Normal
Minimum Delay:0.01 ms(1000M)
Maximum Delay:0.01 ms (1000M)
Averate:0.01 ms (1000M)
Standard Deviation:1~100 step 0.01
Exponential
Minimum Delay:0.01 ms (1000M)
Maximum Delay:0.01 ms (1000M)
Lambda:0.01~2.00 step 0.01
User Defined
Minimum Delay:0.01 ms (1000M)
Maximum Delay:0.01 ms (1000M)
(Fixed Delay & Delay Variation IE[RIFFHIfE I CEERA, )
Timing;
Single
Optical port;
Line Error (8B/10B Code), Line Error(RD), Line
Error (8B/10B Code & RD)

Half Duplex (ZIZ*HELEE A,

Automatic Test

RFC2544 Automatic Test

LIFD 6 DT ANIHIE (MD1230 7 73Uix[1]~[5]% %L
D CRAR A BE)

[1] Throughput

2] Latency

] Frame Loss Rate

] Back-to-back Frames

| System Recovery

]

[
[
[
[
[6] Reset

3
4
5
6
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Test Setting

Throughput

Latency

Frame Loss Rate

Back-to-back Frames

IHH g
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: 0~4095

Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: Start 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

Frame 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

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, Step Count,
0.01% step, Result of Throughput Rate

Burst Size: 1~1000

Result: Latency (Zf##E 0.01 us)

Graph: Latency vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, 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

Frame 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
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System Recovery

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

Rate (%): Overload rate (X EfED 110%? throughput
rate), Moderate rate

Burst Size: 1~1000

Result: Recovery time (7 fi#HE 1 us, #EE 1 us)

Graph: Recovery time vs. Frame size

Throughput, Frame Loss
and Forwarding Rates

Partially Meshed One to
Many/Many to One

Reset Frame Rate (%): User defined
Burst Size: 1~1000
Sequence: Start — Waiting trigger — Triggered — Stop
RFC2889 Automatic Test LUF D 10 FE DT AN )i,
(Opt10) [1] Fully Meshed Throughput , Frame Loss , and
Forwarding Rate
[2] Partially Meshed One-to-Many/Many-to-One
[3] Partially Meshed Multiple Devices
[4] Partially Meshed Unidirectional Traffic
[5] Congestion Control
[6] Forward Pressure and Maximum Forwarding Rate
[7]1 Address Caching Capacity
[8] Address Learning Rate
[9] Error-Frame Filtering
[10] Broadcast Frame Forwarding and Latency
Fully Meshed Inter Frame Gap: (Inter Frame Gap &)

Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
..24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate(%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Inter Frame Gap: (Inter Frame Gap &)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
..24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate(%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095
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Partially Meshed
Multiple Devices

Partially Meshed
Unidirectional Traffic

Congestion Control

Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic

Inter Frame Gap: (Inter Frame Gap &)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

.24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx/Rx Ports — Tx/Rx Ports Local Traffic

Inter Frame Gap: (Inter Frame Gap &)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

.24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate(%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx Ports, Rx Port, Uncongested Rx Port,
Congested Port

Inter Frame Gap: (Inter Frame Gap £&#)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

...24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280, 1518

byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)

VLAN Tag: On/Off

VLAN ID: 0~4095
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Forward Pressure and
Maximum Forwarding
Rate

Address Caching
Capacity

Address Learning Rate

Error-Frame Filtering

Broadcast Frame
Forwarding and Latency

Traffic: Tx Ports, Rx Port

Duration: 2~300 s

Frame Rate: Step Size: 1~4294967295 frame/s

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Maximum Forwarding Rate (fps), Result of

forward pressure test

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic : Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx port
Duration: 2~300 s

ILoad: 0.01~100%, 0.01% step
Frame Size: 64 byte

Result: Frame count, pass/fail
VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port

Duration: 2~300 s

Address per Port: 1~16777216

ILoad: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,

1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%),
Latency (s)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%),
Frame Size vs. Latency (s)

VLAN Tag: On/Off

VLAN ID: 0~4095
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Tools

Fragment

T TITEEEIIN TS Stream 7 — X527 77 A MU 5,

Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/IPv4,
UDP/1Pv6, TCP/IPv6

Support Data Field: Data Field1l

Support Data Pattern:All0, Alll, Alternate 1/0,
Increment by byte, Decrement
by Dbyte , Programmable ,
PRBS9

Stream ID: 1~255, All
MTU: 1~9936 byte
Number of Datagrams: 1~127

Initial Identification:0x0000~0xffff (IPv4), 0x00000000
~OxfEffffff (IPv6)

Increment Identification: On/Off

TITARNY — v EFEH T H7-9121, Setup Utility T
Remote Control @ Active Interface # None %7213 Ethernet
IR ELTLIEENY,

F{ERE: 0~+40C
B —20~+60C

90 W LI

PICMG2.0 R2.1 [ZHEHL
262.0 (W) x20.0 (H) X174.5 (D) mm
RemET

1.5kg LT
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Corresponding Specification
Connector

Number of Ports

Bit Rate

Pulse Mask

Auto Negotiation
Flow Control
LED

G itk
iz MU120131A
s 10/100/1000M A —H Ry hEY 2—/1
R Module X 1
F 7 ar MU120131A-01: ZvayZ{llE
MU120131A-02: PoE
Interface

Electrical: 10BASE-T, 100BASE-TX, 1000BASE-T
RJ-45 (Auto MDI-X)

12

10, 100, 1000 Mbit/s

1000BASE-T: IEEE802.3-2002 Template
100BASE-TX: ANSIx3.263 Template

On/Off
On/Off
Link
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MII/MDIO properties

IHH Hi&
Port setting

MAC Address 00-00-00-00-00-00~FF-FF-FF-FF-FF-FF

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

IPv6(Opt12)

This port IPv6 Address, Default Router, Link-Local Address
Neighbor Solicitation Not send, Reply to this port IPv6 Address, Reply to all
Reply IPv6 Addresses
Echo Reply Not send, Reply to This port Echo Request

VLAN Enabled (Ethernet OAM Only) :On/Off (Opt28)

(IEEE802.1Q-1998) TPID, Priority, VID

Ethernet OAM (Opt28) Enabled:On/Off

Standard:ITU-T/IEEE
DUT MEP ID:0~8191
This port Reply to This Port LBM:On/Off
Reply to This Port LTM:On/Off
LTR TLVs:0~120 byte
Send CCM:0On/Off
Insert RDI:On/Off
MEG Level:0~7
MEP ID:0~8191
MEG ID:48 byte
CCM Period:ls, 10s, 1min, 10 min.
CCM TLVs:0~80 byte
Protocols IGMP:On/Off
IGAP:On/Off
MLD:On/Off
MLDA:On/Off
Duplex Mode Full/Half

1000 Mbps Half Duplex i% link test oD Zf5

Auto negotiation On/Off, Restart, Loop back On/Off, Auto
MDI/MDI-X On/Off, MII registers (MII register OILIEAA
ot L BLOEZHLATHE, PIHIEXE), Flow Control
Receive, Multicast Pause Address (01-80-C2-00-00-01),
Directed Address (This Port, User Defined), Timing
Auto/Master/Slave
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Mode Normal, Monitor, Through™!, Address Swap
Preamble On/Off
/Sg-.'

Frame @ Preamble & — %% ¥+ 7 F +4 5I21%,
“Preamble”’# E% On (ZL TLEELY,

Test Pattern Single PRBS9/Cross PRBS23/Cross PRBS31

Cross PRBS23 & Cross PRBS31 D4, 471 —2A40 PRBS
Y hAN —AZVEv ST, HHELEEA,

Link
Mode On, Off, Flap
Flap Setting Count: 0~65535, Infinit
Interval On: 10~3600
Interval Off: 1~3600
No/Go Check: On/Off
Frequency Monitor MU120131A-01

Frequency (Hz), Difference (Hz), Difference (ppm)
Difference & /~#i/H: —1000~+1000 ppm
100BASE-TX XU 1000BASE-T D& XA HE
100BASE-TX D354, 125 MHz 73 57
1000BASE-T D54, 1250 MHz 23 5&%E

*1: MU120131A Ti¥, Through mode %, Portl & Port2, Port3 & Port4,
Port5 & Port6, Port7 & Port8, Port9 & Port10, Port11 & Port12 Tf#EH
AlRe
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Accuracy

Clock
Select

Offset

Accuracy

PoE

Class

Level

Stream
Number of Streams
Stream Setting

Distribution

Frame per Burst
Burst per Stream
Frame View

Gap Setting

Inter Frame Gap

Z NN )

MD1230 773VU: £4.0 ppm
MP1590B: +0.1 ppm
MP1591A: +0.1 ppm

MU120131A-01

Clock1, Clock2
Port 1~4, Port 5~8, Port 9~12 $LiERE

—100~+100 ppm

Port 1~12 @&

PN N

MD1230 773VU: £4.0 ppm
MP1590B: +0.1 ppm
MP1591A: +0.1 ppm

(MU120131A-02)
On, Off
Class 0~4, Off

Off: 0~31.7V
Under:31.7~43.3V
Normal: 43.3V L E
/Sg-.'
BHEEIE 5% DOEATI 25 H LET,
Accuracy: £0.7V
L~ULE POE I L E T,

256 Streams/Port

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), Jump to Stream for Count and Stop (Loop Count:
1~16, 000, 000)

1~16, 777, 215
1~1, 099, 511, 627, 775

Raw Frame, Decoded

10BASE-T:  /43fi#HE 800 ns, 8 us~12000 s CHEEME I
Random % € A HE

100BASE-TX: 43f#HE 80 ns, 800 ns~1200 s TlEEfE £~
Random % & A HE

1000BASE-T: 4 f#HE 8 ns, 80 ns~120 s CTHEEM X1
Random % /€ A RE
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Inter Burst Gap

Inter Stream Gap

Frame Setting

10BASE-T: ’\%HE 800 ns, 8 us~12000 s C[EHTEHK
ﬁ

100BASE-TX: 73fi#6E 80 ns, 800 ns~1200 s TEEERKE
AIHE
1000BASE-T: 73fi#6E 8 ns, 80 ns~120 s C[EEHFR E 7 HE

10BASE-T:  43fi#fE 800 ns, 8 us~12000 s ClEEHxE

I HE

100BASE-TX: 47 f##E 80 ns, 800 ns~1200 s TEHEMHEE
I HE

1000BASE-T: 4>f##E 8 ns, 80 ns~120 s T EHFR E FIRE

Preamble Size: 4~255 byte

MAC Address: Static, Increment, Decrement, Random
(AT ¥ % 4 bit BALTHE), Gateway (DA
D#), This port (SA D)

VLAN tag*2: VLAN tags % 10 {H# & CfIIIAHE, VLAN ID X

Static, Increment, Decrement, Random %%
E FIRE

MPLS label*2:  MPLS label ([EEfHEE) % 10 {EE TN
AIHE

Programmable Data Link Layer*2: 32 /SANETDT7 1—/L

R% B B IZEEE FTHE

Protocol Editing: None , ARP , IPv4 , IGMP/IPv4 ,

ICMP/IPv4 , TCP/IPv4 , UDP/IPv4 ,

RIP/UDP/IPv4 , DHCP/UDP/IPv4 ,

IPv6 , IPX, IS-IS, MAC, Control

Frame (Pause Frame)

IPv6 Expansion (Opt12) (2 Thfhi:
ICMPv6/IPv6, TCP/IPv6, UDP/IPv6, IPv6
over IPv4, ICMP/IPv6 over IPv4, TCP/IPv6
over IPv4, UDP/IPv6 over IPv4

IPv4/TPv6: IP Destination/Source Address (% [& & &
Increment, Decrement, ¥72/% Random (2%
A% E I HE

TCP/UDP: Destination Port Number F72!% Source Port

Number % Increment (2% € Al HE

MLDA Protocol (Opt22) {2 Tkfhi:
ICMPv6 MLDA Type Message

Spanning Tree/Link Aggregation (Opt23) {2 Tk
STP Configuration BPDU, STP TCN BPDU, RST
BPDU, MST BPDU, LACPDU, Marker PDU,
Marker Response PDU

El

0

%k 2: VLAN tag & MPLS labels (&[RRIl AN AT
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Frame Size

Data Field: {EE® 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 %€ 7] AE

Data Field 1 ® # Programmable, Time Stamp * 3,
Sequence Number *3*6, Hardware Random Pattern™3,
Test Frame ™4

Test Frame M &% Flow ID number %% & 7] GE

Programmable Header Pattern: 1 -2 @ User defined
pattern 3 & FIHE
48~10, 000 byte

Auto, Fixed, Increment™5, £7=1% Random ™5 |Z3% /€ "I HE

*3:

*4:

*5:

*6:

Sequence number 72 /% Time stamp Zff L 7= &%, TCP/UDP /7 vk
® Checksum field (=7 —DENHAIND

TCP/UDP @ Port Number 75 Increment D&%, Test Frame 7% &

Frame Size @ Increment & Random #% &% Protocol 73 None D&ZD
HFETE FIHE
Flow ID Z&lZy—7 v A afe L T 5L ET,
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IPv4 (RFC791)

HAH Hi&
Protocol Setting
Ethernet Preamble: 55 (hex) (Z R Alig, First byte ™7 01010101

iE)
SFD: D5 (hex) (ZH 7lHE)
DA: (— Frame setting /MAC Address /)
SA: (— Frame setting /MAC Address )
Type: Automatically assigned, User defined
FCS: A®hEHEA
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: 0~8191(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&IR L7354 13 H Bhak &
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask 7% & A #E)
Destination Address: Static , Increment , Decrement ,
Random (Class & Mask #% & R GE
Option: 0~40 byte
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IPv6 (RFC2460)

TCP (RFC793)

UDP (RFC768)

IGMP (RFC2236)

Version (4 bit): 6(DEC)

Traffic Class (8 bit): User defined

Flow Label (20 bit): 20 bit user defined (initial 37T 0)

Payload Length (16 bit): Auto

Next Header (8bit): 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 (Mask %% nJfE

Destination Address (128 bit):Static , Increment |,
Decrement Random
(Mask % & " HE

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): Auto

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

Control bit (6 bit): User Defined, bit T &

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): HENFHHE

Group Address (32 bit): User defined

Version: &% EfH 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 Solicitation

11 = Time Exceeded

12 = Parameter Problem

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

Command (8 bit): 1: Request

2: Response

1 = RIP versionl

2 = RIP version2

Address Family Identifier (16 bit):
0000
0002 = IP protocol
FFFF = Authentication entry UL £ &
Route tag: User defined
IP Address: User defined
Subnet Mask: User

Version (8 bit):

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
Algorithm
Authentication Data: ASCII 16 byte entry

Digest
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IPX

ARP (RFC826)

DHCP (RFC2131)

Checksum (16 bit): Auto
Packet Length (16 bit): Auto
Transport Control (8 bit): User defined 0~255
Packet Type (8 bit): 0 = Unknown

1 =RIP

2 = Echo

3 = Error

4 =1PX

5 =SPX

17 =NCP
Destination Network (4 byte): User defined
Destination Node (6 byte): User defined
Destination Socket (2 byte): User defined
Source Network (4 byte): User defined
Source Node (6 byte): User defined
Source Socket (2 byte): User defined

HW Type (16 bit): 1
Protocol Type (16 bit): 0800 (h)
HA Length (8 bit): 6
PA Length (8 bit): 4
Operation (16 bit): User defined

1 = ARP Request

2 = ARP Reply

3 = RARP Request

4 = RARP Reply
Sender MAC Address (48 bit): User defined
Sender IP Address (32 bit): User defined
Target MAC Address (48 bit): User defined
Target IP Address (32 bit): User defined
Padding: FExHE

Op Code (8bit): 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
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MPLS (RFC3031, 3032)

VLAN
(IEEE802.1Q-1998)

MLDA (IEFT Draft)

Test Frame

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 f&E> MPLS 233% %E I 6E

TPID: 0x8100, User defined

User priority (3 bit): 0~7 User defined

CFI (1bit): 1=set
0 = reset

VID (12 bit): Static, Increment, Decrement, Random
10 #% (DEC) 12 TR

MLDA Listener Query,
MLDA Listener Acknowledgement,
MLDA Listener Report

Type: PRBS9 (Single), PRBS23 (Cross),
PRBS31(Cross), Flow ID
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Template
Ethernet OAM (Opt28)

CCM, LBR, LBM, LTR, LTM, AIS, LCK, TST, APS,
MCC, LMR, LMM, 1DM, DMR, DMM, EXR, EXM,
VSR, VSM

Error Insertion

Ethernet

IP
TCP/UDP
Data

FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error

Dribble Bit Error, Alignment Error, Collision
IPv4 Header Checksum Error
TCP/UDP Checksum Error

2wk BER @ (MD1230B-11) (Z2%tits: PRBS Error

Insertion Timing /% Test Frame Type 7% PRBS23 (Cross) /»
PRBS31 (Cross) DL DR EFRETY (— Cross PRBS
Error Setting),

Unframed BER Setting

Test Pattern (Electrical): Al 0, All 1, User 16,
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)

Cross PRBS Error Setting

Test Pattern (Optical):  Single, PRBS23, PRBS31
Error Insertion: Cross PRBS Error

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
Counter
Mode
Ethernet

Ethernet OAM Alarm
(Opt28)

IPv4

IPv6 (Opt12)

TCP/UDP

Accumulated, 1 s current

Transmitted/Received Frame Count,
Transmitted/Received Frame Rate,
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,
Dribble Bit, Alignment Error, Collision,
Line Error,

Frequency, Frequency Difference (Hz),
Frequency Difference (ppm),

Link Failed

LOC (0.1 ms 43fi#hE
AIS (0.1 ms 4 fERE
RDI (0.1 ms 4yfi#fE)

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

IP Header Checksum Error

Transmitted/Received IPv6 Packet Count,
Transmitted/Received IPv6 Packet Rate,
Transmitted/Received ICMPv6 (NS) Count,
Transmitted/Received ICMPv6 (NA) Count,
Transmitted/Received ICMPv6 (Echo Request) Count,
Transmitted/Received ICMPv6 (Echo Reply) Count

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

TCP Checksum Error*7, UDP Checksum Error*7

*7: IP layer T7 727 A MESN Ty NI T —LL TAHT RS20
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Data

Packet BER Test
(Opt11)

Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate, QoS Counter Setting: QoS #—7 vk IPv4
(ToS) ¥£721% VLAN tag (Priority).

User Defined counter conditions;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match
Error: don't care, Match, Not match

Pattern & Error @2l T 42 a4l X, Capture @
Pattern and Error Conditions =&

Transmitted/Received Test Frame Count , Sequence
Error, Received PRBS Frame Error Count/Rate, Received
PRBS Bit Error Count/Rate
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Unframed BER Test
Multi Flow Counter

Graph

Bit Error Count/Rate, Pattern Sync. Loss Count/Second

T —LDRFEE Yy OB AT DI R 16 bit D7 1)L
% 4 S%&FEATEE (Max 255 i)
Mode: Tx, Rx
Flow Count Field:
Type: User Defined, Test Frame Flow ID
Base Position: Top of Preamble, , Top of Frame,
Top of IPv4 Header, Top of IPv6
Header*$ , IPv6 Hop-by-hop Option
Header, IPv6 Destination Option
Header, IPv6 Routing Header, IPv6
Fragment Header, VLAN Tag 1~10,
Top of TCP Header,
Top of UDP Header, Flow ID*9,
Top of Ethernet OAM PDU*10
Offset: 0~65, 535 byte, 0~7 bit
Length: 1~16 bit
Filter (Rx) : On/Off

Error: don't care, Match, Not match

Error 27 43 a2\ I, Capture 2

Flow Count Item:
Transmitted Bit Rate (Mbit/s)
Transmitted Rate (%)
Transmitted Byte
Transmitted Frame
Transmitted Frame (fps)
Received Bit Rate (Mbit/s)
Received Rate (%)
Received Byte
Received Frame
Received Frame (fps)
Sequence Error
Max Latency (us)

Min Latency (us)
Current Latency (us)
Avg Latency (us)

SFD /T 7 HFRFER, DfEHRE 1 s, 1 min, 15 min, 60 min

*8: MD1230B-12 2R /5E

*9: MD1230B-11 284 %

*10: MD1230B-28 23422
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Capture
Capture Buffer 16 Mbyte/Port

Capture Filter/Trigger

Filter condition settings;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match
Error: don't care, Match, Not match

Trigger condition settings;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: 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

Pattern and Patternl, 2, 3, 4;
Error Conditions Pattern:128 bit Mask:byte ¥72i% Pattern:16 bit Mask:bit
Base position:Top of Preamble, Top of Frame,

Top of VLAN tagl to 10, Top of Ethernet
OAM PDU*10, Top of IPv4 Header, Top
of IPv6 Header*s, IPv6 Extension Headers
(Hop by Hop, Destination, Routing,
Fragment, Authentication, ESP) *8, Top
of IP Payload, Top of TCP Header, Top of
UDP Header, Flow ID*9

Offset:0~65535

Error;
Error type:Good Frame , FCS Error , Undersize ,
Fragments, Oversize, Oversize&FCS
Error, Dribble Bit Error, Alignment
Error, IP Header checksum Error, TCP
checksum Error, UDP checksum Error,
Sequence Error*®, PRBS Frame Error*®

Combination;
And, Or

*8: MD1230B-12 734

*9: MD1230B-11 734422
*10: MD1230B-28 7342
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Decode Protocol

Extended 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-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
(include LCP, IPCP, IPv6CP, OSINLCP, MPLSCP),
CiscoHDLC, MAPOS, NSP, SSP, Test Frame

Preamble, OAM (IEEE802.3), MPCP, EoPMLS

Sniffer Technologies (Opt04) £7-1% MX123002A =% X
IN—MENTE Y 22— WIZ8Y, 400 FEE T ahaL T a—RE4kE
5 A HE

MD1230 7 73V Ethereal /' Wireshark Convert #§8E% & ¢

Replay XX T T v 7L — LB IREAN — LA
Latency Test Frame #%{535ZL2kh 1 Y7V 7 Ml, Max,

Min, Avg.L %7 V2T Latency 237~

Protocol Emulation

ARP, ICMP, IGMPv2, IGMPv3,

Ping

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

Frame Arrival Time
Variation (Packet Jitter)

Resolution

Offset
Graph

Filter

32 H AN RFR

3 fiREE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
IEREIZ L%, Max. 3 min

Frame Count vs. Time Interval
Auto scale: On/Off

Frame Arrival Time Variation filter conditions;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match

Error: don't care, Match, Not match

Pattern & Error ®=2> 7 433225V ClE, Capture O
Pattern and Error Conditions &
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Latency Variation

Resolution

Offset
Graph

Filter

32 B ANRFERF R
SyfRRE: 50 ns, 100 ns, 1lus, 10us, 100 us,
1 ms, 10ms, 100 ms.

S fiEREIZE D, Max. 3 s.

Frame Count vs. Latency
Auto scale: On/Off

Latency Variation filter conditions;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match
Error: don't care, Match, Not match

Pattern & Error ®=2>7 13222\ T, Capture O
Pattern and Error Conditions [

Custom Counter

Frame Loss

Frame Loss Rate (%)

Received Bit Rate (Mbpd)

Received Average Frame Size (byte)
Service Disruption Time (s)
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Application Traffic Monitor
(Opt20)

Application Traffic Monitor

Monitor Resolution: 1 ms
ForsyfiERE: 1 ms, 10 ms, 100 ms, 500 ms, 1s
Counter Filter

Counter: Counter 1, Counter 2, Counter 3,
Counter 4

Type: Pattern 1, Pattern 2, Pattern 3, Pattern
4, Error

Condition: don’t care, Match, Not match
Capture Filter:
Type: Pattern 1,
4, Error
Condition: don’t care,

Capture Trigger:

Pattern 2, Pattern 3, Pattern

Match, Not match

Type: Pattern 1, Pattern 2, Pattern 3, Pattern
4, Error, Counter 1 Over, Counter 2
Over, Counter 3 Over, Counter 4 Over
Condition: don’t care, Match, Not match
Flow:
Display: On/Off, 4 flows ¥ T
Flow/port: 4
Marker: Marker 1, Marker 2, On/Off
Unit: bit/s, Kbit/s, Mbit/s, byte/s, Kbyte/s,
Mbyte/s
Peak Hold Time: On/Off, 1s, 10s, 1min, 15 min,
Untimed
Time Width: 100~2, 000 ms, Step 1 ms
(R4 fiRBE 1 ms)
1, 000~20, 000 ms, Step 10 ms
(FR7fiEE 10 ms)
10, 000~100, 000 ms, Step 100 ms
(FR57fiGE 100 ms)
50, 000~500, 000 ms, Step 500 ms

(F7R53fFRE 500 ms)
100, 000~1, 000, 000 ms,
(RRIHEE 1s)
Range of Monitor Display:
Minimum Value:0~999, 999, 999 bit/s
Maximum Value:
(Minimum Value+1) ~1, 000, 000, 000 bit/s
Logarithm: On/Off
Auto scale:  On/Off
Full Screen: On/Off
Log: On/Off, Log stop On/Off

Step 1, 000 ms
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Application Traffic Monitor
Player

FoRfREE: 1 ms, 10 ms, 100 ms, 500 ms, 1s
Flow:
Display: On/Off, 4 flows ¥T
Marker: Marker 1, Marker 2, On/Off
Unit: bit/s, Kbit/s, Mbit/s, byte/s, Kbyte/s, Mbyte/s
Peak Hold Time: On/Off, 1's, 10 s, 1 min, 15 min,
Untimed
Time Width: 100~2,000 ms, Step 1 ms
(FRIrfRHE 1 ms)
1, 000~20, 000 ms, Step 10 ms
(£/R7#HE 10 ms)
10, 000~100, 000 ms, Step 100 ms
(FR53f#HE 100 ms)
50,000~500,000 ms, Step 500 ms
(53 f#HE 500 ms)
100,000~1,000,000 ms, Step 1,000 ms
(FRI3fiREE 1s)
Range of Monitor Display: Minimum Value:
0~-999,999,999 bit/s
Maximum Value:

(Minimum Value-+1) ~1,000,000,000 bit/s
Result of Monitor: Graph display, MAX/MIN/AVE
Logarithm: On/Off
Auto scale: On/Off
Player: Playback, Temporally stop, Stop
Display Movement: Top/end button, Slider bar
Peak Search/Traffic Calculation

Specify Range

Mode: All, User defined
Start: ms, s, min, hour
Range: ms, s, min, hour
Peak Search: Time, Traffic
Traffic Calculation: Amount of Traffic

Automatic Test

RFC2544 Automatic Test

LIFD 6 ffEOT AMIHIS (MD1230 7 73ViE[1]~[5]4 &
D CRAR A BE)

[1] Throughput

2] Latency

] Frame Loss Rate

] Back-to-back Frames

| System Recovery

]

[
[
[
[
[6] Reset

3
4
5
6
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Throughput

Latency

Frame Loss Rate

Back-to-back Frames

IHH g
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: 0~4095

Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: 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

Frame 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

Duration: 2~999 s
Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, Step
Count, 0.01% step, Result of Throughput
Rate

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

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, 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

Frame 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
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System Recovery

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

Rate (%): Overload rate (FX/EMED 110%? throughput
rate), Moderate rate

Burst Size: 1~1000

Result: Recovery time (7fi#HE 1 us, M 1 us)

Graph: Recovery time vs. Frame Size

Throughput, Frame
Loss, and Forwarding
Rates

Partially Meshed One to
Many/Many to One

Reset Frame Rate (%): User defined
Burst Size: 1~1000
Sequence: Start — Waiting trigger — Triggered — Stop
RFC2889 Automatic Test LUF O 10 HEOT AMI KIS
(Opt10) [1] Fully Meshed Throughput , Frame Loss , and
Forwarding Rate
[2] Partially Meshed One-to-Many/Many-to-One
[3] Partially Meshed Multiple Devices
[4] Partially Meshed Unidirectional Traffic
[5] Congestion Control
[6] Forward Pressure and Maximum Forwarding Rate
[7] Address Caching Capacity
[8] Address Learning Rate
[9] Error-Frame Filtering
[10] Broadcast Frame Forwarding and Latency
Fully Meshed Inter Frame Gap: (Inter Frame Gap &)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N(N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280, 1518

byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate(%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)

VLAN Tag: On/Off

VLAN ID: 0~4095

Inter Frame Gap: (Inter Frame Gap /)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N(N=0, 1, 2, 3,

...24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280, 1518

byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)

VLAN Tag: On/Off

VLAN ID: 0~4095
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Partially Meshed
Multiple Devices

Partially Meshed
Unidirectional Traffic

Congestion Control

Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic
Inter Frame Gap: (Inter Frame Gap &)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N(N=0, 1, 2, 3,
..24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280, 1518
byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate(%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic
Inter Frame Gap: (Inter Frame Gap &)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N(N=0, 1, 2, 3,
...24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280, 1518
byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate(%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx Ports, Rx Port, Uncongested Rx Port,
Congested Port
Inter Frame Gap: (Inter Frame Gap &)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
..24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280, 1518
byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095
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Forward Pressure and
Maximum Forwarding
Rate

Address Caching
Capacity

Address Learning Rate

Error-Frame Filtering

Broadcast Frame Forwarding
and Latency

Traffic: Tx Ports, Rx Port

Duration: 2~300 s

Frame Rate: Step Size: 1~4294967295 frame/s

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Maximum Forwarding rate (fps), Result of

forward pressure test

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic : Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port
Duration: 2~300 s

ILoad: 0.01~100%, 0.01% step
Frame Size: 64 byte

Result: Frame count, , pass/fail
VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port

Duration: 2~300 s

Address per Port: 1~16777216

ILoad: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%), Latency (s)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%),

Frame Size vs. Latency (s)

VLAN Tag: On/Off

VLAN ID: 0~4095
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Tools

Fragment

T TITRESINL TS Stream 7 — #5777 A MET 5,

Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/IPv4,
UDP/TPv6, TCP/1Pv6

Support Data Field: Data Field1

Support Data Pattern:All0, Alll, Alternate 1/0,
Increment by byte, Decrement
by byte , Programmable ,
PRBS9

Stream ID: 1~255, All
MTU: 1~9936 byte
Number of Datagrams: 1~127

Initial Identification:0x0000~0xffff (IPv4), 0x00000000
~Oxffffffff (IPv6)

Increment Identification: On/Off

TITANY =V EMEH T D729 121%, Setup Utility T
Remote Control @ Active Interface % None %7213 Ethernet
IR EL TLIEEY,

P
o

BERE: +5~440C
R —20~460C

#ERR: 20~80%RH
R4 20~80%RH

50 W LLF

PICMG2.0 R2.1 [ZHEHL
262.0 (W) x20.0 (H) X174.5 (D) mm
Rezg ey

1.5kg LT
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I5H R
S FAHEYM—Y Ry EY2—L
AL, Module X 1
FTvar MU120132A-01: 7y 7 &
Interface
Corresponding Specification | 1000BASE-SX/LX/LE/LR (SFP Module {24%)
Connector SFP (LC)
Number of Ports SFP: 8
Bit Rate 1000 Mbit/s
Pulse Mask '3
5.
AN
000770375 05 0625078 10
NORMALIZED TIME (Unit Interval)
Laser Safety IEC60825-1:2007 CLASS 1
Auto Negotiation On/Off
Flow Control On/Off
LED Link
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Neighbor Solicitation
Reply

Echo Reply

VLAN
(IEEE802.1Q-1998)

Ethernet OAM (Opt28)

This port

Protocols

Duplex Mode
MII/MDIO properties

I5H Hig
Port setting
MAC Address 00-00-00-00-00-00~FF-FF-FF-FF-FF-FF
IPv4
This port MAC Address
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
IPv6(Opt12)
This port MAC Address

IPv6 Address, Default Router, Link-Local Address

Not send, Reply to this port IPv6 Address, Reply to all
IPv6 Addresses

Not send, Reply to This port Echo Request

Enabled (Ethernet OAM Only) :On/Off (Opt28)
TPID, Priority, VID

Enabled:On/Off
Standard: ITU-T/IEEE
DUT MEP ID:0~8191

Reply to This Port LBM:On/Off

Reply to This Port LTM:On/Off

LTR TLVs:0~120 byte

Send CCM:0On/Off

Insert RDI:On/Off

MEG Level:0~7

MEP ID:0~8191

MEG ID:48 byte

CCM Period:ls, 10s, 1min, 10 min.
CCM TLVs:0~80 byte

IGMP:On/Off
IGAP:On/Off
MLD:On/Off
MLDA:On/Off

Full

Auto negotiation On/Off, Restart, Loop back On/Off,
Timeout enable On/Off, Link Timer Fixed, Variable (1~
100 ms, 1 ms step), MII registers (MII register OIIIEAE
ot L BLOEZHLATHE, PIHIEXE), Flow Control
Receive, Multicast Pause Address (01-80-C2-00-00-01),
Directed Address (This Port, User Defined)
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Test Pattern

Link
Mode
Flap Setting

Frequency Monitor

I5H R
Mode Normal, Monitor, Through™!, Address Swap
Preamble Qn/Off
- Frame ® Preamble 7 —#% % ¥ 7 F ¥ T 5121,
“Preamble” 3% E% On (L TLEEWY,
E-PON

On/Off
| E-PON 7L —2DOFTa—KREBLON Preamble T —#®
CRC 747 5I21Z“E-PON"#E% On IZL TS
W,

Single PRBS9/Cross PRBS23/Cross PRBS31
Cross PRBS23 & Cross PRBS31 D4, £71—A0 PRBS
Y hAN —AFVEv ST, BEELEEA,

On, Off, Flap

Count: 0~65535, Infinity
Interval On: 10~3600
Interval Off: 1~3600
No/Go Check: On/Off

MU120132A-01

Frequency (Hz), Difference (Hz), Difference (ppm)
Difference Z&/~#ifH: —1000~+1000 ppm
1000BASE-X O%;6, 1250 MHz 735

*1: MU120132A TiZ, Through mode /% Portl & Port2, Port3 & Port4,
Port5 & Port6, Port7 & Port8 Cff Al HE
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Accuracy ARIZED
MD1230 773VU: £4.0 ppm
MP1590B: +0.1 ppm
MP1591A: +0.1 ppm

Clock (Opt01)

Select Clock1, Clock2

Offset —100~+100 ppm
Port 1~8 5% &

Accuracy VNN
MD1230 773VU: £4.0 ppm
MP1590B: +0.1 ppm
MP1591A: +0.1 ppm
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Stream

Number of Streams
Stream Setting

Distribution

Frame per Burst
Burst per Stream

Frame View

256 Streams/Port

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), Jump to Stream for Count and Stop (Loop Count:
1~16,000,000)

1~16, 777, 215
1~1, 099, 511, 627, 775

Raw Frame, Decoded

Gap Setting

Inter Frame Gap
Inter Burst Gap
Inter Stream Gap

T —ALERNTHOEEL Random/Ine DFE D /N GAP 1X
72 ns (9 byte) L\ |

Sy fi#RE 8 ns, 64 ns~120 s CTHEEME E721% Random 7% & A HE
Sy fi#BE 8 ns, 64 ns~120 s ClHE EER T rH
Sy fi#BE 8 ns, 64 ns~120 s CJH TAER T rH

Ll
HE
Ll
HE

0

Frame Setting

Preamble Size: 2~255 byte

MAC Address: Static, Increment, Decrement, Random
(RIZEE % 4 bit BAAL THEE) ,, Gateway (DA

D7), This port (SA D7)

VLAN tag*2: VLAN tags % 10 {H £ TN AlHE, VLAN ID 1%
Increment, Decrement, Random % &% & ] HE

MPLS label *2: MPLS label ([ Efla% &) % 10 {# £ CfHnay
Fh:

*2: 32 NANETOT 41—V
K% B HIZRER[HE
None , ARP , IPv4 , IGMP/IPv4 ,
ICMP/IPv4 , TCP/IPv4 , UDP/IPv4 ,
RIP/UDP/IPv4 , DHCP/UDP/IPv4 ,

IPv6, IPX, IS-IS, MAC, Control
Frame (Pause Frame)

IPv6 Expansion (Opt12)(Z Tkl

ICMPv6/IPv6, TCP/IPv6, UDP/IPv6, IPv6 over IPv4,
ICMP/IPv6 over IPv4, TCP/IPv6 over IPv4, UDP/IPv6
over IPv4

IPv4/IPv6: TP Destination/Source Address I [# & i,
Increment, Decrement, £7-1% Random [ZF4
z ﬂ ETH!:

TCP/UDP: Destination Port Number F72/% Source Port
Number % Increment (2% € Al E

Programmable Data Link Layer

Protocol Editing:

%k 2: VLAN tag & MPLS labels (Z[RIF il AN A]
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Frame Size

MLDA Protocol (Opt22) {Z Tk
ICMPv6 MLDA Type Message

Spanning Tree/Link Aggregation (Opt23) (Z Tk
STP Configuration BPDU, STP TCN BPDU, RST

BPDU, MST BPDU, LACPDU, Marker PDU,
Marker Response PDU

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 #% & FlHE

Data Field 1 ® Z Programmable, Time Stamp *3,
Sequence Number *3*6, Hardware Random Pattern™3,
Test Frame ™4

Test Frame &% Flow ID number % &% 7E 7] AE

Programmable Header Pattern: 1 -2 User defined
pattern 5% & I HE
48~10, 000 byte

Auto, Fixed, Increment™5, ¥72/% Random ™5 |Z5% € [ HE

*3:

k4.

*5:

*6:

Sequence number %72 /% Time stamp Zff L 7= &%, TCP/UDP /v k
® Checksum field (=7 —DENHAIND

TCP/UDP @ Port Number 7° Increment D&%, Test Frame #5% &

Frame Size @ Increment & Random #% &% Protocol 73 None D&ZD
A FETE I RE

Flow ID Tty —rr v A Haii L N5 LET,
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IPv4 (RFC791)

HAH Hi&
Protocol Setting
Ethernet Preamble: 55 (hex) (Z R Alig, First byte ™7 01010101

i)
SFD: D5 (hex) (Z % AlHE)
DA: (— Frame setting /MAC Address /)
SA: (— Frame setting /MAC Address )
Type: Automatically assigned, User defined
FCS: A®hEHEA
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 %7213 UDP Z8R L7354 13 H Bhak &
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask 3% € A HE
Destination Address: Static , Increment , Decrement ,
Random (Class & Mask % & A HE)

Option: 0~40 byte
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IPv6 (RFC2460)

TCP (RFC793)

UDP (RFC768)

IGMP (RFC2236)

Version (4 bit): 6

Traffic Class (8 bit): User defined

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 (Mask %% nJfE
Destination Address (128 bit): Static , Increment ,
Decrement , Random
(Mask #% & A BE)

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): Auto

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

Control bit (6 bit): User Defined, bit T &

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): HENFHHE

Group Address (32 bit): User defined

Version: &% EfH 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 Solicitation

11 = Time Exceeded

12 = Parameter Problem

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

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 LA T/
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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IPX Checksum (16 bit): Auto
Packet Length (16 bit): Auto
Transport Control (8 bit): User defined 0~255
Packet Type (8 bit): 0 = Unknown

1 =RIP

2 = Echo

3 = Error

4 =1PX

5 =SPX

17 =NCP
Destination Network (4 byte): User defined
Destination Node (6 byte): User defined
Destination Socket (2 byte): User defined
Source Network (4 byte): User defined
Source Node (6 byte): User defined
Source Socket (2 byte): User defined

ARP (RFC826) HW Type (16bit): 1
Protocol Type (16 bit): 0800 (h)
HA Length (8 bit): 6
PA Length (8 bit): 4
Operation (16 bit): User defined

1 =ARP Request

2 = ARP Reply

3 = RARP Request

4 = RARP Reply
Sender MAC Address (48 bit): User defined
Sender IP Address (32 bit): User defined
Target MAC Address (48 bit): User defined
Target IP Address (32 bit): User defined
Padding: FEX}it

DHCP (RFC2131) 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
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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 2332 1€ nl g

VLAN TPID: 0x8100, User defined
(IEEES802.1Q-1998) User priority (3 bit): 0~7 User defined
CFI (1Dbit): 1 =set
0 =reset

VID (12 bit): Static, Increment, Decrement, Random
10 #% (DEC) I THFoR

MLDA (IEFT Draft) MLDA Listener Query,
MLDA Listener Acknowledgement,

MLDA Listener Report
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Test Frame

Type: PRBS9 (Single), PRBS23(Cross),
PRBS31(Cross), Flow ID

Template
Ethernet OAM (Opt28)

CCM, LBR, LBM, LTR, LTM, AIS, LCK, TST, APS,
MCC, LMR, LMM, 1DM, DMR, DMM, EXR, EXM,
VSR, VSM

Error Insertion

Ethernet

IP
TCP/UDP
Data

FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error

IPv4 Header Checksum Error
TCP/UDP Checksum Error
237wk BER & (MD1230B-11) 1Z%t)t>: PRBS Error

Insertion Timing (% Test Frame Type 7% PRBS23 (Cross) /»
PRBS31 (Cross) D XD A E A HETT (— Cross PRBS
Error Setting),

Unframed BER Setting

Test Pattern: All 0, All 1, User 16, PRBS23, PRBS31,
CJPAT, CRPAT Error

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)

Cross PRBS Error Setting

Test Pattern (Optical):  Single, PRBS23, PRBS31

Error Insertion: Cross PRBS Error

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

Counter
Mode Accumulated, 1 s current
Ethernet Transmitted/Received Frame Count,

Transmitted/Received Frame Rate,
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,
Byte Alignment Error,

Line Error,

Frequency, Frequency Difference (Hz),
Frequency Difference (ppm),

Link Failed

F
=
A
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IPv4

Ethernet OAM Alarm
(Opt28)

IPv6 (Opt12)

TCP/UDP

Data

Packet BER Test
(Opt11)

Unframed BER Test

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

IP Header Checksum Error

LOC (0.1 ms 43fi#HE)
AIS (0.1 ms 4 fERE
RDI (0.1 ms %yfi#fE)

Transmitted/Received IPv6 Packet Count,
Transmitted/Received IPv6 Packet Rate,
Transmitted/Received ICMPv6 (NS) Count,
Transmitted/Received ICMPv6 (NA) Count,
Transmitted/Received ICMPv6 (Echo Request) Count,
Transmitted/Received ICMPv6 (Echo Reply) Count

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

TCP Checksum Error*7, UDP Checksum Error*7

Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate, QoS Counter Setting: QoS #—7%~" v NI IPv4
(ToS) £721% VLAN tag (Priority).

User Defined counter conditions;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match
Error: don't care, Match, Not match

Pattern & Error ®=2> 7 13222\ T, Capture O
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

*7: IP layer T7 727 A MESNTo Ty NI T —LL TAHT RS20
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Multi Flow Counter T — LD EE Y MO BEEFHET 5720 KK 16 bit D7 (/v
2 4 D% E A HE (Max 255 i)
Mode: Tx, Rx

Flow Count Field:

Type: User Defined, Test Frame Flow ID

Base Position: Top of Preamble, Top of Frame, Top of
IPv4 Header, Top of IPv6 Header*s, IPv6
Hop-by-hop Option Header , I1Pv6
Destination Option Header, IPv6 Routing
Header, IPv6 Fragment Header, VLAN
Tag 1~10, Top of TCP Header, Top of
UDP Header, Flow ID*9, Top of Ethernet
OAM PDU*10

Offset: 0~65, 535 byte, 0~7 bit

Length: 1~16 bit

Filter (Rx): On/Off

Error: don't care, Match, Not match

Error =17 43 a2\, Capture

Flow Count Item:
Transmitted Bit Rate (Mbit/s)
Transmitted Rate (%)
Transmitted Byte
Transmitted Frame
Transmitted Frame (fps)
Received Bit Rate (Mbit/s)
Received Rate (%)
Received Byte
Received Frame
Received Frame (fps)
Sequence Error
Max Latency (us)
Min Latency (us)
Current Latency (us)

Avg Latency (us)
E-PON Preamble CRC Error
Graph 8 MWD/ T 7% FIRFFR R, 7f#HE 1 s, 1 min, 15 min, 60

min

*8: MD1230B-12 23 EL

*9: MD1230B-11 284 %
*10: MD1230B-28 23422

A-227



11aRA B

EPa1—)L (MU120132A) (=)

15H

gt

Capture
Capture Buffer
Capture Filter/Trigger

Pattern and
Error Conditions

16 Mbyte/Port

Filter condition settings;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match
Error: don't care, Match, Not match

Trigger condition settings;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: 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

Patternl, 2, 3, 4;
Pattern:128 bit Mask:byte ¥72i% Pattern:16 bit Mask:bit
Base position:Top of Preamble, Top of Frame,
Top of VLAN tagl to 10, Top of Ethernet
OAM PDU*10, Top of IPv4 Header, Top
of IPv6 Header*s, IPv6 Extension Headers
(Hop by Hop, Destination, Routing,
Fragment, Authentication, ESP) *8, Top of
IP Payload, Top of TCP Header,
Top of UDP Header, Flow ID*?
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*?, PRBS Frame Error*?

Combination;
And, Or

*8: MD1230B-12 734

*9: MD1230B-11 234422

*10: MD1230B-28 7342
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Decode Protocol

Extended Decode Protocol

Replay

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 # & %), 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

Preamble, OAM (IEEE802.3), MPCP, EoPMLS

Sniffer Technologies (Opt04) £721% MX123002A —F A/ N—
MEATEY 22— /VZdY, 400 FEE T ubaL T a—REdLiE A
He

MD1230 7 73V Ethereal /' Wireshark Convert #§8E% & ¢
FX T F X T — DEEFAN — DK

Latency

Test Frame #%{535ZL2kh 1 Y7V 7 Ml, Max,
Min, Avg.L %7 V2T Latency 237~

Protocol Emulation

ARP, ICMP, IGMPv2, IGMPv3

Ping

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

Frame Arrival Time
Variation (Packet Jitter)

Resolution

Offset
Graph

Filter

32 H AN RFR

3 fiREE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
IEREIZ L%, Max. 3 min

Frame Count vs. Time Interval
Auto scale: On/Off

Frame Arrival Time Variation filter conditions;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match

Error: don't care, Match, Not match

Pattern & Error ®=2> 7 433225V ClE, Capture O
Pattern and Error Conditions &
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Latency Variation

Resolution

Offset
Graph

Filter

32 AU AMNER R
Ay fRRE: 50 ns, 100 ns, 1lus, 10wus, 100 us,
1 ms, 10ms, 100 ms.

SyfiEREIZ LD, Max. 3 s.

Frame Count vs. Latency
Auto scale: On/Off

Latency Variation filter conditions;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match
Error: don't care, Match, Not match

Pattern & Error =7 42 a2 2\ TlE, Capture @
Pattern and Error Conditions £/

Custom Counter

Frame Loss

Frame Loss Rate (%)

Received Bit Rate (Mbpd)

Received Average Frame Size (byte)
Service Disruption Time (s)

Auto Negotiation Analysis
(Opt15)

10B Code data transmitted function, Auto negotiation
sequence capture function, Link timer value variable
function

A-230




A.11 MU1201324

EPa1—)L (MU120132A) (=)

I5H g
Application Traffic Monitor
(Opt20)
Application Traffic Monitor Resolution: 1 ms
Monitor Display Resolution: 1 ms/10 ms/100 ms/500 ms/1 s

Counter Filter
Counter: Counter 1,
Counter 4
Type: Pattern 1,
Error
Condition: don’t care,
Capture Filter:
Type: Pattern 1,
Error
Condition: don’t care,
Capture Trigger:
Type: Pattern 1, Pattern 2, Pattern 3, Pattern 4,
Error, Counter 1 Over, Counter 2 Over,
Counter 3 Over, Counter 4 Over
Condition: don’t care, Match, Not match
Flow:
Display: On/Off, 4 flows £T
Flow/port: 4
Marker: Marker 1, Marker 2, On/Off

Counter 2, Counter 3,

Pattern 2, Pattern 3, Pattern 4,
Match, Not match
Pattern 2, Pattern 3, Pattern 4,

Match, Not match

Unit: bit/s, Kbit/s, Mbit/s, byte/s, Kbyte/s, Mbyte/s
Peak Hold Time: On/Off, 1 s, 10 s, 1 min, 15 min,
Untimed
Time Width: 100~2,000 ms, Step 1 ms
(TR fiRHE 1 ms)
1,000~20,000 ms, Step 10 ms
(FRRAE 10 ms)
10,000~100,000 ms, Step 100 ms
(FR5iRHE 100 ms)
50,000~500,000 ms, Step 500 ms

(F7R53fFRE 500 ms)
100,000~1,000,000 ms,
(RARREE 1s)
Range of Monitor Display: Minimum Value: 0~
999,999,999 bit/s
Maximum Value: (Minimum Value+1) to 1,000,000,000
bit/s
Result of Monitor: Graph display,
Logarithm: On/Off
Auto scale: On/Off
Full Screen: On/Off
Log: On/Off, Log stop On/Off

Step 1,000 ms

MAX/MIN/AVE
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Automatic Test

RFC2544 Automatic Test

Port Pairs

Test Setting

Throughput

Latency

Frame Loss Rate

LITFo 6 FEFOT ANIKS (MD1230 7 73Vi([1]~[5]&2 %L

D TRkl T 6E)

[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: 0~4095

Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: Start 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

Frame 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

Duration: 2~999 s
Number of Trials: 1~50

Frame 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

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, 0.01% step
Burst Size: 1~1000

Result: Frame Loss Rate (%)

Graph: Frame Rate vs. Frame Loss Rate
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Back-to-back Frames

System Recovery

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, Step Count,
0.01% step

Burst Size: 1~1000

Loss Tolerance: 0~100%, 0.0001% step

Result: 7L —244%

Graph: 7L — 2.4 vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

Rate (%): Overload Rate (BREfED 110%D throughput
rate), Moderate Rate

Burst Size: 1~1000

Result: Recovery time (Z3f#6E 1 us, £ 1 us)

Graph: Recovery time vs. Frame Size

Throughput, Frame
Loss, and Forwarding
Rates

Reset Frame Rate (%): User defined
Burst Size: 1~1000
Sequence: Start — Waiting trigger — Triggered — Stop
RFC2889 Automatic Test AT 10 FEFED T AMIH I
(Opt10) [1] Fully Meshed Throughput , Frame Loss , and
Forwarding Rate
[2] Partially Meshed One-to-Many/Many-to-One
[3] Partially Meshed Multiple Devices
[4] Partially Meshed Unidirectional Traffic
[5] Congestion Control
[6] Forward Pressure and Maximum Forwarding Rate
[7]1 Address Caching Capacity
[8] Address Learning Rate
[9] Error-Frame Filtering
[10] Broadcast Frame Forwarding and Latency
Fully Meshed Inter Frame Gap: (Inter Frame Gap Z )

Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
..24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

A-233




11aRA B

EPa1—)L (MU120132A) (=)

15H

gt

Partially Meshed One to
Many/Many to One

Partially Meshed
Multiple Devices

Partially Meshed
Unidirectional Traffic

Inter Frame Gap: (Inter Frame Gap Z/#)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
.. 24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx/Rx Ports <> Tx/Rx Ports Local Traffic

Inter Frame Gap: (Inter Frame Gap £ /)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate(%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx/Rx Ports—Tx/Rx Ports Local Traffic

Inter Frame Gap: (Inter Frame Gap /)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095
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Maximum
Rate

Congestion Control

Forward Pressure and

Forwarding

Traffic: Tx Ports, Rx Port, Uncongested Rx Port,
Congested Port

Inter Frame Gap: (Inter Frame Gap &)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate(%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx Ports, Rx Port

Duration: 2~300 s

Frame Rate: Step Size: 1~4294967295 frame/s

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Maximum Forwarding Rate (fps), Result of
forward pressure test

VLAN Tag: On/Off

VLAN ID: 0~4095
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Address Caching
Capacity

Address Learning Rate

Error-Frame Filtering

Broadcast Frame
Forwarding and Latency

Traffic : Test Port, Learning Port,
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port
Duration: 2~300 s
ILoad: 0.01~100%,
Frame Size: 64 byte
Result: Frame count,

VLAN Tag: On/Off
VLAN ID: 0~4095

Traffict Tx Port, Rx Port

Duration: 2~300 s

Address per Port: 1~16777216

ILoad: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,

1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate(%), Throughput (%),
Latency (s)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%),
Frame Size vs. Latency (s),

VLAN Tag: On/Off

VLAN ID: 0~4095

Monitoring Port

0.01% step

pass/fail
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Tools

Fragment

T TITREEIINL TS Stream T — #5777 A ME$ 5,

Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/IPv4,
UDP/1Pv6, TCP/IPv6

Support Data Field: Data Field1

Support Data Pattern:All0, Alll, Alternate 1/0,
Increment by byte, Decrement
by Dbyte , Programmable ,
PRBS9

Stream ID: 1~255, All
MTU: 1~9936 byte
Number of Datagrams: 1~127

Initial Identification:0x0000~0xffff (IPv4), 0x00000000
~Oxffffffff (IPv6)

Increment Identification: On/Off

TIT AN = EMEH T 5729120, Setup Utility T
Remote Control @ Active Interface % None %7213 Ethernet
ICRREL TSN

i
il

BER: +5~440C
A& —20~460C

FERE: 20~80%RH
1R 20~80%RH

45 W LA~

PICMG2.0 R2.1 [ZHEHL
262.0 (W) x20.0 (H) X174.5 (D) mm
REzaEET

1.5kg LT
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Corresponding Specification

Connector
Number of Ports
Bit Rate

Pulse Mask

Laser Safety
Flow Control
LED

HAH g
fndh 10 FHE Y —HRybET 2—/b
359 Module X 1
FTav MU120138A-01: 7wy Z7{flliE
MU120138A-03: U7 74—V 7 F Y
Interface

10 GBASE-SR/LR/ER (SFP+ Module 12X%)

10GBASE-SR: IEEE 802.3ae-2002 Table52-7, 52-9
10GBASE-LR: IEEE 802.3a2e-2002 Table52-12, 52-13
10GBASE-ER: IEEE 802.3ae-2002 Table52-16, 52-17

SFP+ (LC)
4
10 Gbit/s (10.3125Gbit/s NRZ)

13

E
=

o -
o

o
)

ORMALIZED AMPLITUD!
o
@

N
| =
S o
>

00 0220375 05 0625078 1.0

NORMALIZED TIME (Unit Interval)

IEC60825-1:2007 CLASS 1M
On/Off
Link
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Port setting
MAC Address 00-00-00-00-00-00~FF-FF-FF-FF-FF-FF
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
IPv6(Opt12)
This port IPv6 Address, Default Router, Link-Local Address
Neighbor Solicitation Not send, Reply to this port IPv6 Address, Reply to all
Reply IPv6 Addresses
Echo Reply Not send, Reply to This port Echo Request
VLAN Enabled (Ethernet OAM Only) :On/Off (Opt28)
(IEEE802.1Q-1998) TPID, Priority, VID
Ethernet OAM (Opt28) Enabled:On/Off

Standard:ITU-T/IEEE
DUT MEP ID:0~8191

This port Reply to This Port LBM:On/Off

Reply to This Port LTM:On/Off

LTR TLVs:0~120 byte

Send CCM:0On/Off

Insert RDI:On/Off

MEG Level:0~7

MEP ID:0~8191

MEG ID:48 byte

CCM Period:ls, 10s, 1 min, 10 min.
CCM TLVs:0~80 byte

Protocols IGMP:On/Off
IGAP:On/Off
MLD:On/Off
MLDA:On/Off

Duplex Mode Full

MII/MDIO properties Loop back On/Off, MDIO registers (Allows the current
MDIO register values to be read and written, Default),
Flow Control Receive, Multicast Pause Address
(01-80-C2-00-00-01), Directed Address (This Port, User
Defined)
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Mode Normal, Monitor, Through*!, Address Swap
Preamble On/Off

L

Frame @ Preamble & — %% ¥+ 7 F +v4 5I21%,
“Preamble”’ 7% €% On L TLEEWY,

Test Pattern Single PRBS9/Cross PRBS23/Cross PRBS31
Cross PRBS23 & Cross PRBS31 O34, %71 — A0 PRBS
By RAN — ATy ST, #EELEE A,

Link
Mode On, Off, Flap
Flap Setting Count: 0~65535, Infinity

Interval On: 10~3600
Interval Off: 1~3600

Frequency Monitor MU120138A-01

Frequency (Hz), Difference (Hz), Difference (ppm)
Difference Z&/~#ifH: —1000~+1000 ppm
10.3125 GHz 23 JE:H4E

Accuracy VNN

MD1230 773VU: £4.0 ppm
MP1590B: +0.1 ppm
MP1591A: +0.1 ppm

*1: MU120138A TiZ, Through mode i Portl & Port2, Port3 & Port4 T
55 W RE
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Number of Streams
Stream Setting

Distribution

Frame per Burst
Burst per Stream

Frame View

EH g
Clock MU120138A-01

Select Clock1, Clock2

Offset —100~+100 ppm

Accuracy Port 1~4 H@EEE
PN NI
MD1230 773VU: £4.0 ppm
MP1590B: +0.1 ppm
MP1591A: +0.1 ppm

Stream

256 Streams/Port

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), Jump to Stream for Count and Stop (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

T —ALERNTHEOEEL Random/Ine DFE D /N GAP 1X
72 ns (9 byte) L\ |

ASHREE 0.8 ns, 7.2 ns~120 s THEEME£7-1Z Random & 7E 7]

Frame Setting

Preamble Size: 2~255 byte

MAC Address: Static, Increment, Decrement, Random
(RIZEER% 4 bit Hifiy THEE) , Gateway (DA

D), This port (SA DF)

VLAN tag*2: VLAN tags % 10 {H £ TN ATHE, VLAN ID 1%
Increment, Decrement, Random %% i€ 7] fE

MPLS label *2: MPLS label ([ EEz%E) % 10 fEECfHnm]
He

32 NARNETDT 41—V

K& B HIZERE Al RE

Programmable Data Link Layer*2:

*2: VLAN tag & MPLS labels (X [RIFRFZf#E AN AT
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Frame Size

Protocol Editing: None , ARP , IPv4 , IGMP/IPv4 ,
ICMP/IPv4 , TCP/IPv4, UDP/IPv4 ,
RIP/UDP/IPv4 , DHCP/UDP/IPv4 ,
IPv6, IPX, IS-IS, MAC, Control
Frame (Pause Frame)

IPv6 Expansion (Opt12) {2 Txfi:

ICMPv6/IPv6, TCP/IPv6, UDP/IPv6, IPv6 over IPv4,
ICMP/IPv6 over IPv4, TCP/IPv6 over IPv4, UDP/IPv6
over IPv4

IPv4/IPv6: IP Destination/Source Address I3 [#H & fif,
Increment, Decrement, £7-/% Random (2%
FHERTE "I AE

TCP/UDP: Destination Port Number F72i% Source Port
Number % Increment (Z5% & | RE

MLDA Protocol (Opt22) (2 Txh:
ICMPv6 MLDA Type Message

Spanning Tree/Link Aggregation (Opt23) (ZTxit:
STP Configuration BPDU, STP TCN BPDU, RST
BPDU, MST BPDU, LACPDU, Marker PDU,
Marker Response PDU

Data Field: {LE® 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 &% & flHE

Data Field 1 @ # Programmable, Time Stamp * 3,
Sequence Number *3*6, Hardware Random Pattern™3,
Test Frame*4

Test Frame D&% Flow ID number %% E 7] GE

Programmable Header Pattern: 1 -2 User defined
A=

pattern &% iE FIHE
48~10, 000 byte

Auto, Fixed, Increment™5, ¥721% Random ™5 |Z5% & 7] HE

*3:

*4:

*5:

*6:

Sequence number 72 /% Time stamp Zff L 7= &%, TCP/UDP /v h
® Checksum field (X7 —DENFAIND

TCP/UDP @ Port Number 75 Increment D&%, Test Frame 7% &
Frame Size @ Increment & Random #% &% Protocol 73 None D&ZD
F 8 E P HE

Flow ID Zllzy—7  AFSa kL T 5 LET,
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IPv4 (RFC791)

EHHE R
Protocol Setting
Ethernet Preamble: 55 (hex) (Z W F[HE, First byte O

01010101 [&E)
SFD: D5 (hex) (Z % AlRE)
DA: (— Frame setting /MAC Address /)
SA: (— Frame setting /MAC Address )
Type: Automatically assigned, User defined
FCS: A®hEHEA
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: 0~8191(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 Z8RL 735413 H ek &
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask 3% € A HE
Destination Address: Static , Increment , Decrement ,
Random (Class & Mask % & A HE)

Option: 0~40 byte
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IPv6 (RFC2460)

TCP (RFC793)

UDP (RFC768)

IGMP (RFC2236)

Version (4 bit): 6

Traffic Class (8 bit): User defined

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 (Mask %% nJfE
Destination Address (128 bit): Static , Increment ,
Decrement , Random
(Mask #% & A BE)

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): Auto

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

Control bit (6 bit): User Defined, bit T &

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): HENFHHE

Group Address (32 bit): User defined

Version: &% EfH 2

A-244




A.12 MU1201384

EPa1—)L (MU120138A) (=)

ER A
ICMP Type (8 bit): 0= Reply
(RFC792, 950, 1256) 3 = Destination Unreachable
4 = Source Quench
5 = Redirect
8 = Echo

9 = Router Advertisement
10 = Router Solicitation
11 = Time Exceeded
12 = Parameter Problem
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

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 LA T/
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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IPX

ARP (RFC826)

Checksum (16 bit): Auto
Packet Length (16 bit): Auto
Transport Control (8 bit): User defined 0~255
Packet Type (8 bit): 0 = Unknown

1 =RIP

2 = Echo

3 = Error

4 =1PX

5 =SPX

17 =NCP
Destination Network (4 byte): User defined
Destination Node (6 byte): User defined
Destination Socket (2 byte): User defined
Source Network (4 byte): User defined
Source Node (6 byte): User defined
Source Socket (2 byte): User defined

HW Type (16 bit): 1
Protocol Type (16 bit): 0800 (h)
HA Length (8 bit): 6
PA Length (8 bit): 4
Operation (16 bit): User defined

1 =ARP Request

2 = ARP Reply

3 = RARP Request

4 = RARP Reply
Sender MAC Address (48 bit): User defined
Sender IP Address (32 bit): User defined
Target MAC Address (48 bit): User defined
Target IP Address (32 bit): User defined
Padding: FExHE
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DHCP (RFC2131) Op Code (8bit): 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 (16bit) : 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 238% & Fl 6E

VLAN TPID: 0x8100, User defined
(IEEE802.1Q-1998) User priority (3 bit): 0~7 User defined
CFI (1bit): 1 =set
0 = reset

VID (12 bit): Static, Increment, Decrement, Random
10 #%# (DEC) Iz TFoR
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MLDA (IEFT Draft) MLDA Listener Query,
MLDA Listener Acknowledgement,
MLDA Listener Report
Test Frame Type: PRBS9(Single), PRBS23(Cross),
PRBS31(Cross), Flow ID
Template
Ethernet OAM (Opt28) CCM, LBR, LBM, LTR, LTM, AIS, LCK, TST, APS,

MCC, LMR, LMM, 1DM, DMR, DMM, EXR, EXM,
VSR, VSM

Error Insertion

Ethernet

IP
TCP/UDP
Data

FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error

IPv4 Header Checksum Error
TCP/UDP Checksum Error
2wk BER @ (MD1230B-11) (Z%tits: PRBS Error

Insertion Timing (% Test Frame Type 7% PRBS23 (Cross) /»
PRBS31 (Cross) DEEDHEE AIRETT (— Cross PRBS
Error Setting),
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Unframed BER Setting

Test Pattern: All 0, All 1, User 16, PRBS23, PRBS31,
CJPAT, CRPAT Error

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-10~2.0E-3)

Cross PRBS Error Setting

Test Pattern (Optical):  Single, PRBS23, PRBS31
Error Insertion: Cross PRBS Error

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-10~2.0E-3)

Measurement Function
Counter
Mode
Ethernet

Accumulated, 1 s current

Transmitted/Received Frame Count,
Transmitted/Received Frame Rate,
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,
Line Error (XGMII),

Frequency, Frequency Difference (Hz),
Frequency Difference (ppm),

Link Failed
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IPv4

Ethernet OAM Alarm
(Opt28)

IPv6 (Opt12)

TCP/UDP

Data

Packet BER Test
(Opt11)

Unframed BER Test
LFS

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

IP Header Checksum Error

LOC (0.1 ms 43fi#HE)
AIS (0.1 ms 4 fERE
RDI (0.1 ms %yfi#fE)

Transmitted/Received IPv6 Packet Count,
Transmitted/Received IPv6 Packet Rate,
Transmitted/Received ICMPv6 (NS) Count,
Transmitted/Received ICMPv6 (NA) Count,
Transmitted/Received ICMPv6 (Echo Request) Count,
Transmitted/Received ICMPv6 (Echo Reply) Count

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

TCP Checksum Error*7, UDP Checksum Error*7

Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate, QoS Counter Setting: QoS #—7%~" v NI IPv4
(ToS) £721% VLAN tag (Priority).

User Defined counter conditions;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match
Error: don't care, Match, Not match

Pattern & Error ®=2> 7 13222\ T, Capture O
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

MU120138A-03
Transmitted/Received RF Signal, Transmitted/Received
LF Signal

*7: IP layer T7 727 A MESN Ty NI T —LL TAHT RS20
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Multi Flow Counter T — ADFFEE Y N EABEEZFH T A2 K 16 bit D7 4/L
X 4 D% E A HE (Max 255 fE)
Mode: Tx, Rx

Flow Count Field:

Type: User Defined, Test Frame Flow ID

Base Position: Top of Preamble, Top of
Frame, Top of IPv4 Header,
Top of IPv6 Header™s,
IPv6 Hop-by-hop Option Header,
IPv6 Destination Option Header, IPv6
Routing Header, IPv6 Fragment Header,
VLAN Tag 1 to 10, Top of TCP Header,
Top of UDP Header, Flow ID*9,
Top of Ethernet OAM PDU *10

Offset: 0~65, 535 byte, 0~7 bit

Length: 1~16 bit

Filter (Rx) : On/Off

Error: don't care, Match, Not match

Error 2127 4222V, Capture £

Flow Count Item:
Transmitted Bit Rate (Mbit/s)
Transmitted Rate (%)
Transmitted Byte
Transmitted Frame
Transmitted Frame (fps)
Received Bit Rate (Mbit/s)
Received Rate (%)
Received Byte
Received Frame
Received Frame (fps)
Sequence Error
Max Latency (us)
Min Latency (us)
Current Latency (us)
Avg Latency (us)

Graph 8 PO/ 77 % [ARFRR, 77f#E 1 s, 1 min, 15 min, 60
min

*8: MD1230B-12 2R /5E

*9: MD1230B-11 284 %
*10: MD1230B-28 23422
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Capture
Capture Buffer
Capture Filter/Trigger

Pattern and
Error Conditions

256 Mbyte/Port

Filter condition settings;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match
Error: don't care, Match, Not match

Trigger condition settings;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: 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

Patternl, 2, 3,

4;

Pattern:128 bit Mask:byte ¥72i% Pattern:16 bit Mask:bit
Base position:Top of Preamble, Top of Frame,

Top of VLAN tagl to 10, Top of Ethernet
OAM PDU*10, Top of IPv4 Header, Top
of IPv6 Header*8, IPv6 Extension Headers
(Hop by Hop, Destination, Routing,
Fragment, Authentication, ESP)*8, Top of
IP Payload, Top of TCP Header,

Top of UDP Header, Flow ID*9

Offset:0~65535

Error;
Error type:

Combination;

And, Or

Good Frame, FCS Error, Undersize,
Fragments, Oversize, Oversize&FCS
Error, IP Header checksum Error, TCP
checksum Error, UDP checksum Error,
Sequence Error*®, PRBS Frame Error*®

*8: MD1230B-12 2R /5E

*9: MD1230B-11 234 %

*10: MD1230B-28 23422
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Decode Protocol

Extended Decode Protocol

Replay

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 # & %), 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

Preamble, OAM (IEEE802.3), MPCP, EoPMLS

Sniffer Technologies (Opt04) £721% MX123002A —F A/ N—
MEATEY 22— /VZdY, 400 FEE T ubaL T a—REdLiE A
He

MD1230 7 73V Ethereal /' Wireshark Convert #§8E% & ¢
FX T F X T — DEEFAN — DK

Latency

Test Frame #%{535ZL2kh 1 Y7V 7 Ml, Max,
Min, Avg.L %7 V2T Latency 237~

Protocol Emulation

ARP, ICMP, ICMPv6 (Opt12), IGMPv2, IGMPv3,
IGAP (Opt14), MLDv1(Opt12), MLDv2(Opt12),
MLDA (Opt22) *11

Ping

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

Frame Arrival Time
Variation (Packet Jitter)

Resolution

Offset
Graph

Filter

32 H AN RFR

3 fiREE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
EREIZ L%, Max. 3 min

Frame Count vs. Time Interval
Auto scale: On/Off

Frame Arrival Time Variation filter conditions;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match

Error: don't care, Match, Not match

Pattern & Error ®=2> 7 433225V ClE, Capture O
Pattern and Error Conditions &

*11: Option 12 IPv6 Expansion is required.
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Latency Variation
Resolution 32 WA BERFIR
yfi#RE: 50 ns, 100 ns, lwus, 10us, 100 us,
1 ms, 10 ms, 100 ms.
Offset Sy EREIZ LD, Max. 8 s.
Graph Frame Count vs. Latency
Auto scale: On/Off
Filter Latency Variation filter conditions;
Patternl: don't care, Match, Not match
Pattern2: don't care, Match, Not match
Pattern3: don't care, Match, Not match
Pattern4: don't care, Match, Not match

Match, Not match

Pattern & Error ®=227 4322\ ClE, Capture @
Pattern and Error Conditions £/

Error: don't care,

Custom Counter

Frame Loss

Frame Loss Rate (%)

Received Bit Rate (Mbpd)

Received Average Frame Size (byte)
Service Disruption Time (s)

LFS

MU120138A-03
Send Data function

Signal Pattern:

Remote Fault Signal,Local Fault Signal,Edit Signal.

Edit Signal Pattern:'TXC 1000 to 1111(bin),TXD
9C000000 to 9CFFFFFF (hex)

Physical Layer Capture function
Port: Port1,Port2,Port3,Port4, select 2Port

capture size: 4096Line (1Line Lanel to Lane4
(RXC 4bit, RXD 4byte))

Trigger setting: On/Off
Trigger Pattern: Data RXC 4bit, RXD 4byte
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Automatic Test

RFC2544 Automatic Test

Port Pairs

Test Setting

Throughput

Latency

Frame Loss Rate

LITFo 6 FEFOT ANIKS (MD1230 7 73Vi([1]~[5]&2 %L

D TRkl T 6E)

[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: 0~4095

Frame Size: 64, 128, 256, 512, 1024, 1280, 1518 byte
Custom: 1~25 point
Step: Start 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

Frame 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

Duration: 2~999 s

Number of Trials: 1~50

Frame 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

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, 0.01% step
Burst Size: 1~1000

Result: Frame Loss Rate (%)

Graph: Frame Rate vs. Frame Loss Rate
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Back-to-back Frames

System Recovery

Duration: 2~999 s

Number of Trials: 1~50

Frame Rate (%): Initial Rate, Step Rate, Step Count,
0.01% step

Burst Size: 1~1000

Loss Tolerance: 0~100%, 0.0001% step

Result: 7L —244%

Graph: 7L — 2.4 vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

Rate (%): Overload Rate (BREfED 110%D throughput
rate), Moderate Rate

Burst Size: 1~1000

Result: Recovery time (Z3f#6E 1 us, £ 1 us)

Graph: Recovery time vs. Frame Size

Throughput, Frame
Loss, and Forwarding
Rates

Reset Frame Rate (%): User defined
Burst Size: 1~1000
Sequence: Start — Waiting trigger — Triggered — Stop
RFC2889 Automatic Test AT 10 FEFED T AMIH I
(Opt10) [1] Fully Meshed Throughput , Frame Loss , and
Forwarding Rate
[2] Partially Meshed One-to-Many/Many-to-One
[3] Partially Meshed Multiple Devices
[4] Partially Meshed Unidirectional Traffic
[5] Congestion Control
[6] Forward Pressure and Maximum Forwarding Rate
[7]1 Address Caching Capacity
[8] Address Learning Rate
[9] Error-Frame Filtering
[10] Broadcast Frame Forwarding and Latency
Fully Meshed Inter Frame Gap: (Inter Frame Gap Z )

Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
..24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095
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Partially Meshed One to
Many/Many to One

Partially Meshed
Multiple Devices

Partially Meshed
Unidirectional Traffic

Inter Frame Gap: (Inter Frame Gap Z/#)
Burst Size: 1~930
Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,
.. 24)
Duration: 2~300 s
Frame Rate: 0.01~100%, 0.01% step
Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)
Custom: 1~25 point
Result: Frame Loss Rate (%), Throughput (%)
Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx/Rx Ports <> Tx/Rx Ports Local Traffic

Inter Frame Gap: (Inter Frame Gap £ /)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate(%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx/Rx Ports—Tx/Rx Ports Local Traffic

Inter Frame Gap: (Inter Frame Gap /)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095
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Maximum
Rate

Congestion Control

Forward Pressure and

Forwarding

Traffic: Tx Ports, Rx Port, Uncongested Rx Port,
Congested Port

Inter Frame Gap: (Inter Frame Gap &)

Burst Size: 1~930

Address per Port: 1~16777216 Step 2N (N=0, 1, 2, 3,

..24)

Duration: 2~300 s

Frame Rate: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate (%), Throughput (%)

Graph: Input Frame Rate(%) vs. Frame Loss Rate (%),

Frame Size vs. Frame Rate (%)
VLAN Tag: On/Off
VLAN ID: 0~4095

Traffic: Tx Ports, Rx Port

Duration: 2~300 s

Frame Rate: Step Size: 1~4294967295 frame/s

Frame Size: Default (64, 128, 256, 512, 1024, 1280,
1518 byte)

Custom: 1~25 point

Result: Maximum Forwarding Rate (fps), Result of
forward pressure test

VLAN Tag: On/Off

VLAN ID: 0~4095
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Address Caching
Capacity

Address Learning Rate

Error-Frame Filtering

Broadcast Frame
Forwarding and Latency

Traffic : Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Test Port, Learning Port, Monitoring Port
Age Time: 1~65535 s

Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 0~4095

Traffic: Tx Port, Rx Port
Duration: 2~300 s
ILoad: 0.01~100%,
Frame Size: 64 byte
Result: Frame count,

VLAN Tag: On/Off
VLAN ID: 0~4095

Traffict Tx Port, Rx Port

Duration: 2~300 s

Address per Port: 1~16777216

ILoad: 0.01~100%, 0.01% step

Frame Size: Default (64, 128, 256, 512, 1024, 1280,

1518 byte)

Custom: 1~25 point

Result: Frame Loss Rate(%), Throughput (%),
Latency (s)

Graph: Input Frame Rate (%) vs. Frame Loss Rate (%),
Frame Size vs. Frame Rate (%),
Frame Size vs. Latency (s),

VLAN Tag: On/Off

VLAN ID: 0~4095

0.01% step

pass/fail
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Tools

Fragment

T TITEEEIIN TS Stream 7 — X527 77 A ME$ 5,

Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/IPv4,
UDP/1Pv6, TCP/IPv6

Support Data Field: Data Field1l

Support Data Pattern:All0, Alll, Alternate 1/0,
Increment by byte, Decrement
by Dbyte , Programmable ,
PRBS9

Stream ID: 1~255, All
MTU: 1~9936 byte
Number of Datagrams: 1~127

Initial Identification:0x0000~0xffff (IPv4), 0x00000000
~OxfIffffff (IPv6)

Increment Identification: On/Off

TITARNY — v EFEH T H7-9121%, Setup Utility T
Remote Control @ Active Interface # None %7213 Ethernet
ICREL TSN

E{ER: +5~440C
& —20~+60°C

EEE: 20~80%RH
A& 20~80%RH

50 W LI

PICMG2.0 R2.1 {ZHEHL

262.0 (W) X20.0 (H) X174.5 (D) mm
KEREEET

1.5kg LT
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f1#RB I /B

B. IHAERM

MU120102A/12A T CTEAICHAESIZLL TOEDOLERBY T,

iz % LLE: "5
G0105A | SX GBIC 850 nm 850 nm #7, MM 7 7/ ]

G0106 A LX GBIC 1310 nm 1310 nm 4%, SM, MM 7 71 M#E
G0107 A LH GBIC 1310 nm 1310 nm #%, SM 77 A/ M
GO108 A 7ZX GBIC 1550 nm 1550 nm #5, SM 77 A~ M ]

G0124A T GBIC HTY be r—7 UAEH
MU120112A D7

JE:
S AERSE, MU120102A B3X TN MU120112A TOEMEMEES U E
T, DI E TOBEEIIRIESILEE A,
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MU120118A/18B/18C T CE AR MITLA FTOED LY TT,

Fe4a e &%

G0126A XENPAK 1310 nm %, SM 77 A /M
(10GBASE-LR)

G0131 XENPAK 1550 nm H#Y, SM 7 7 A7 ME
(10GBASE-ER)

G0132 XENPAK 850 nm #F, MM 771\
(10GBASE-SR)

GO0150A XENPAK 1310 nm #%, SM 77 A /M
(10GBASE-LW)
(£1)

G0192A XENPAK 1310 nm #, SM 77 A /M
(10GBASE-LR)
(£3)

G0193A XENPAK 1550 nm #%, SM 77 A7 M
(10GBASE-ER)
(£3)

GO0277A XENPAK 850 nm, MM 7 71~ Mifi ]
(10GBASE-SR)

MZ1222A | XENPAK > %7 =—%| MDIO, XAUI, XENPAK > %
(£2) Tr—2

MZ1221A | XAUI =254 MDIO, XAUI fl=/ 274
(£2)

J1163A XAUI r—7 /v XAUI fZEE7—71 (0.5 m)
(£2)

J1164A MDIO 7—7 /v MDIO HiER”—7 /v (0.5 m)
(£2)

£
1. WAN-PHY 47 ar Ny3ETd,

2. WAN-PHY A7 arBA A= ETWHEEIE, XAULI =72
TUHBIONXENPAK 247 = — A& HTEEE A,

3. APS HEREDS MBI TTY,
S~ APS ##2I2DUNTIZM2.4 XENPAK OERY T 5% 1SR

LS AEBSLI, MU120118A, MU120118B B ELU'MU120118C TP
EDMRRESIVE T, MOLEE COEMEIIRIESNEE A,

N

B2



B J5/HEdA

MU120122A/32A TR TEOICHFRSEZLL T OERDERLYTY,

4 M e
G0136 SFP SX 850 nm 850 nm #, MM 7 71/
G0137 SFP LX 1310 nm 1310 nm #, SM, MM 771/ M
G0138 SFP LE 1310 nm 1310 nm #5, SM 771/ MEH
G0139 SFP LR 1550 nm 1550 nm #5, SM 7717 MEH
G0181A SFP SX 850 nm 850 nm #, MM 7 71 i
G0182A SFP LX 1310 nm 1310 nm %7, SM, MM 771/ \M#i
G0183A SFP LE 1310 nm 1310 nm 4%, SM 771/ i
GO0184A SFP LR 1550 nm 1550 nm 45, SM 771/ i

/:‘-Ll-
S AEREIE, MU120122A 31X MU120132A TOEMEMMEIES N E
7, thOEE TOMEIIRIES N TR A,
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MU120138A THEATEAHIMITILL FTOERDOLELBYTT,

%

LLES

E

GO0238A

SFP+ SR 850 nm

850 nm 4y, MM 7 7 A /M H

GO0239A

SFP+ LR 1310 nm

1310 nm %%, SM 7 71/ ME

GO271A

SFP+ ER 1550nm

1550 nm &%, SM 77 A/ M H

£

I FHERSIE, MU120138A TOENEDME:

TRIIRAES L EE Ao

B4

AESHLET, MOEE TOH)



B J5/HEdA

PR TE W E O TE RIS HER AT LU T OERDLEY T,

4 E
J1271 W77 A3a—R (27, SM, LC-LC 2x7%), 2m
J1272 W77 A3a—FK (218, SM, LC-SC =%7%), 2m
J1273 W77 A3a—R 2 F, GI, LC-LC =*%7%), 2m
J1274 ST 7A8a—R (28, GI, LC-SC =%2%), 2m

J0660B HT77A3a—R (SM, s SC 2%274), 2m
J0773B K77 A732—R (G, i SC 2 174), 2m
J1119B W77 A33—R (20, MM, ifisE SC 217%), 2m
J1049A SC HEERER (5 dB)

.

J1049B SC R ERE= (10 dB)

J1049C SC HUEERE= (15 dB)

J1275 LAN 7—7 /v (CAT5E, AhL—h), 1m
J1275B LAN —7/v (CAT5E, AhL"—h), 5 m
J1275C LAN 7—7/u (CAT5E, 72%), 1 m
J1275D LAN 7—7/u (CAT5E, 72%), 5 m
J1110B LAN »—7/v (CAT5, AhL-—1), 5 m

J1109B LAN /—7/v (CAT5, 72A), 5 m
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#& B-1 GBIC—RAMEHIARVZEE

Pin No. 22| 110 HERE =R

1 RX _1.OS o) 515 Loss of signal 2

H:Loss of Signal

L:Signal detect
2 RGND Receiver Ground 2
3 RGND Receiver Ground 2
4 MOD_DEF (0) (0] Low 2
5 MOD_DEF (1) I SCL Serial Clock Signal 2
6 MOD_DEF (2) 1/0 SDA Serial Data Signal 2
7 TX DISABLE I Transmit Disable 2

H:Disable

L:enable
8 TGND Transmitter Ground 2
9 TGND Transmitter Ground 2
10 TX_FAULT (0] Transmit Fault 2
11 RGND Receiver Ground 1
12 —RX_DAT (0] Received Data, Differential PECL 1
13 +RX_DAT (0] Received Data, Differential PECL 1
14 RGND Receiver Ground 1
15 VDDR I Receiver +5V supply 2
16 VDDT I Transmitter +5 V supply 2
17 TGND Transmitter Ground 1
18 +TX_DAT I Transmit Data, Differential PECL 1
19 —TX_ DAT 1 Transmit Data, Differential PECL 1
20 TGND Transmitter Ground 1

2

A AR OPEMNEE TR L F T, — A 1T DY LN I B i

L/i—a—o
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B J5/HEdA

& B-2 SFP—/RANHARVZEE

Pin No. A I/O HERE =R
1 VEeT — Transmitter Ground 1
2 TX_FAULT (6] Transmit Fault Indication 3

H:Fault Condition
L:Normal Condition

3 TX _DISABLE I Optical Output control 3
H:Disable
L:Enable
4 MOD_DEF (2) 1/0 SDA Serial Data Signal 3
5 MOD_DEF (1) I SCL Serial Clock Signal 3
6 MOD_DEF (0) (0] Module present indicator 3
7 RATE SELECT I Receive bandwidth select 3

H:Full bandwidth
L:Reduce bandwidth

8 RX LOS 0] Los of signal 3
H:Loss of received optical signal

L:Received optical signal

9 VeeR - Receiver Ground 1
10 VeeR - Receiver Ground 1
11 VeeR — Receiver Ground 1
12 RD- 0 Received Data, Inv. 3
13 RD+ 0] Received Data, 3
14 VeeR Receiver Ground 1
15 VocR I Receiver +3.3 V supply *=5% 2
16 VecT I Transmitter +3.3 V supply =5% 2
17 VeeT — Transmitter Ground 1
18 TD+ I Transmit Data, 3
19 TD— I Transmit Data, Inwv. 3
20 VieT Transmitter Ground 1
2

A AR AR OPEMNEA TR L F T, A 1T DY LN B i
LEd,




11#RB S /EDdA

% B-3 XENPAK—7RARMEIRIAELE

Pin No. 2% I/O T RE
1 GND Electrical Ground
2 GND Electrical Ground
3 GND Electrical Ground
4 5.0V Power
5 3.3V Power
6 3.3V Power
7 APS Adaptable Power Supply
8 APS Adaptable Power Supply
9 LASI Open Drain Compatible
10K-22K pull up on host
Logic High: Normal Operation
Logic Low: LASI Asserted
10 RESET I Logic High: Normal Operation, Low:
Reset
11 VEND Vendor Specific Pin
SPWCIFIC Leave unconnected when not in use.
12 TX ON/OFF I Open Drain Compatible.
10-22K pull-up on transceiver
Logic high = Transmitter On
Logic low = Transmitter Off
13 Reserved 0] Reserved
14 MOD o Pulled low inside module through 1k
DETECT
15 VEND Vendor Specific Pin.
SPWCIFIC Leave unconnected when not in use.
16 VEND Vendor Specific Pin.
SPWCIFIC Leave unconnected when not in use.
17 MDIO 1/0 Management Data I/0
18 MDC I Management Data Clock
19 PRTAD4 I Port Address Bit 4
20 PRTAD3 I Port Address Bit 3
21 PRTAD2 I Port Address Bit 2
22 PRTAD1 I Port Address Bit 1
23 PRTADO I Port Address Bit 0
24 VEND Vendor Specific Pin
SPWCIFIC Leave unconnected when not in use.
25 APS SET Feed back input for APS
26 Reserved Reserved for Avalanche Photodiode use.
27 APS SENSE APS Sense Connection
28 APS Adaptable Power Supply
29 APS Adaptable Power Supply
30 3.3V Power
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B

SR A

% B-3 XENPAK—RRMEARIZEE (#5F)

Pin No. 2201 110 Hae
31 3.3V Power
32 5.0V Power
33 GND Electrical Ground
34 GND Electrical Ground
35 GND Electrical Ground
36 GND Electrical Ground
37 GND Electrical Ground
38 RESERVED 0) Reserved
39 RESERVED 0) Reserved
40 GND Electrical Ground
41 RX LANE 0+ 0] Module XAUI Output Lane 0+
42 RX LANE 0— 0] Module XAUI Output Lane 0—
43 GND Electrical Ground
44 RX LANE 1+ 0] Module XAUI Output Lane 1+
45 RXLANE 1— 0] Module XAUI Output Lane 1—
46 GND Electrical Ground
47 RX LANE 2+ 0] Module XAUI Output Lane 2+
48 RX LANE 2— o Module XAUI Output Lane 2—
49 GND Electrical Ground
50 RX LANE 3+ 0] Module XAUI Output Lane 3+
51 RX LANE 3— o Module XAUI Output Lane 3—
52 GND Electrical Ground
53 GND Electrical Ground
54 GND Electrical Ground
55 TX LANE 0+ I Module XAUI Input Lane 0+
56 TX LANE 0— I Module XAUI Input Lane 0—
57 GND Electrical Ground
58 TX LANE 1+ I Module XAUI Input Lane 1+
59 TX LANE 1— I Module XAUI Input Lane 1—
60 GND Electrical Ground
61 TX LANE 2+ I Module XAUI Input Lane 2+
62 TX LANE 2— I Module XAUI Input Lane 2—
63 GND Electrical Ground
64 TX LANE 3+ I Module XAUI Input Lane 3+
65 TX LANE 3— I Module XAUI Input Lane 3—
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11#RB S /EDdA

% B-3 XENPAK—RRMEARIZEE (#5F)

Pin No. 2201 110 Hae
66 GND Electrical Ground
67 RESERVED I Reserved
68 RESERVED I Reserved
69 GND Electrical Ground
70 GND Electrical Ground
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SR A

& B-4 SFP+ —/RANHEIARVZEE

Pin No. 2201 110 HERE —IrUR
1 VeeT — Transmitter Ground 1
2 TX_FAULT (6] Transmit Fault Indication 3

H:Fault Condition
L:Normal Condition
3 TX _DISABLE I Optical Output control 3
H:Disable
L:Enable
4 SDA 1/0 2-Wire Serial Interface Data Line 3
(Same as MOD DEF2)
5 SCL 1/0 2-Wire Serial Interface Clock Line 3
(Same as MOD DEF1)
6 MOD_ABS - Module Absent, connected to VeeT or 3
VEeEeR in the module
7 RSO I NA 3
8 RX LOS 0] Los of signal 3
H:Loss of received optical signal
L:Received optical signal
9 RS1 I NA 3
10 VeeR - Receiver Ground 1
11 VeeR — Receiver Ground 1
12 RD— 0 Received Data, Inv. 3
13 RD+ 0 Received Data, 3
14 VeeR - Receiver Ground 1
15 VocR — Receiver +3.3 V supply *=5% 2
16 VecT — Transmitter +3.3 V supply =5% 2
17 VeeT — Transmitter Ground 1
18 TD+ I Transmit Data, 3
19 TD— I Transmit Data, Inwv. 3
20 VieT — Transmitter Ground 1
2

A AR AR OPEMNEA TR L F T, A 1T DY LN B i

L/i—a_o
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GBIC

M

MU120101A
MU120102A
MU120111A
MU120112A
MU120118A/18B/18C
MU120121A
MU120122A
MU120131A
MU120132A
MU120138A

R
RJ-45

SFP

SFP+

X
XAUI mI AT %
XENPAK

1.1.2, 1.1.4, 2.2, 2.6,
3.1.2, 3.14, B

1.1.1, 3.1.1, A
1.1.2, 3.1.2, A
1.1.3, 3.1.3, A
1.1.4, 3.1.4, A
1.1.5, 3.1.5, A
1.1.6, 3.1.6, A
1.1.7, 3.1.7, A
1.1.8, 3.1.8, A
1.1.9, 3.1.9, A
1.1.10, 3.1.10, A

1.1.6, 1.1.7, 1.1.8,
3.1.1, 3.1.3, 3.1.6
3.1.7, 3.1.8, A

1.1.7, 1.1.9, 2.3, 2.6,
3.1.7,3.1.9,A, B
1.1.10, 2.5, 2.9
3.1.10, A, B

2.10, B
1.1.5, 2.4, 2.8, 2.10,
3.1.5,A, B

#EF[-1
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