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FBI1E BE

1.1

1.1.1

HNmDHE

MD1230B I, A=YV Ry bV 2a—NEETHZLICEST, A=V 2O
FAZKRS LT A TR0 —H DGR, AT BaliNiET —Z DX 7T =0
ToHNTEET,

MU120101A 10M/100MA —H R ybED 2—)L
MU120101A 10M/100M A —H % bEY 2—/UE, A —F R hOHI RIS L
TWET, ZVTAYL—hDAN — LAEFEHREZ M HL TO 10 Mbit/s A —
FhR°, 100 Mbit/s A —H Fvh ALy F, —HOMERERER, A>T ME
LT —HDX X T T ¥ ROF=LEATV, Xy T =7 DREERT2E N TEET,

(1)

5}

S haA VAT 2— A
A2 B 7 2 —A1Z 10BASE-T, 8L 100BASE-TX DA X7 = — A Mt
TEEJ,

R—MgK

MU120101A 10M/100M A —H Ry EY 2—/UiZ, 1 TV a—/VIDX §
R—=bDALHT 22— RA%A{ZTNET, FR—NIZNE L L CRERTE
BOBRENTEET,

AN — DI AR REL T — X FRITHE BE

(a) 256 FEHE CTOAN) —LE T NVTAYL —NTIHAETAILNTE, AL
V=L LT —LEDAL TR, T X LOBIINTEET,

(b) AN —ARNIEED 7L — LT vy 7 E2 BN TEET, $2, 7L —A4
WX Yo7 DT F LI3ELTEET,

(c) RFC1242, RFC2544 THIE STz NI — VRS2 O PERERTAM (240 52
AN —T YN, LAT LY, T—ABAL—R, Nyl hy w7 A
FLVHNRY, Uy NRBRZ T 5720 D AN — L& 384 TEET (F—h
~F 7T AN,

(d) BEECEIRETV -5, EEELITZFE AN, F(02T7—,
FCS —7—, under size, over size, Alignment =7 —, Dribble bit
x=5—, IP checksum —=7—, TCP/UDP checksum —=7—, 8 Bt
BEHRET LD QoS Ny MR E DRI L — LD RN TEET,

(e) MAC TRLAR 32 EvhDa—HEFRNF—, =T/ EREDE
EIRT AN, NARZLY, WERZHNDGT — 42Xy 7TrLT,
N7 RV BT DT ENTEET,

(f) 7L —20BEMFEEE=XL_TC, FyhNT—TDPLEEFHRDHIENT
Z=F9 (Frame Arrival Time HIE),

(g) HBEMERNDNTI T4V I DE=ZN TN TEET, E=FY 71T
A=Y Ry hT —Z71—D MAC TRV ADT | IP 5 —X#7a—0 IP
TRUVADRT, Faba)VEZALT DT T 4% TR, B=FT5
ZENTEET,

kLR — MERE

ARP, ICMP, IGMP, BGP-4 7 ata)L Izl —aryNTEET,
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1.1.2 MU120102A ¥HEYRA—H Ry ED21—)L
MU120102A FHE Y —H FvbEY 2—/LE, FHE Y —H 2 O HIS
WXHELTWET, 7L YL —hD AN — AR EHREAZ AL COXHE v
A=Y H2ob AT, —FDOMRERER, AT MERNDT —HDF ¥ 7 Fx
RET=LEIT, Ry bT — I DFEEMRITRENTEET,

(1) A HTz—2R
A HT 2= AT T7 7 A %H 3% 1000BASE-SX, 1000BASE-LX (2%}
ISLET, o, IVEWEEEHEZEZE 3572012, REEEZHEHALE
1000BASE-LH, 1000BASE-ZX (Zb%HLET, ZNHDNAF T = —
AWZIE, GBIC (B1152) 2 HL TEY, HHICHA L F T 2 — AT HT
EMTEET (GBIC IS HEH T,

(2) F—MK
MU120102A FHE Yk A —H ROV 2—LiE, 1 F2—/LIHE 2
W—RDA LT 2= 2% 2 TOET, FR—MNIZNE ML TrkERIE
BHOBRENTEET,

(8) ARNU—2I8AREREE T — A fiRATRERE

(a) 256 FEHE COAN) —LE T NVTAYL —NTIHAETAILNTE, AL
V=L T LTI —LEDA L TVAN, ToH DDOBIRNTEET,

(b) AN —ABIIEED 7L —LHFX vy 7 E2 BN TEET, 2, 7L —A4
MX Yo7 DT Z LA TEET,

(c) RFC1242, RFC2544 THIE STz NI — VRSSO PERERTAM (240 52
IRANV—T oK, L ATy, 7L —bBAL—h, Ny Jhy Xyl R
FEVHNRY, Uy NRBRZ T 5720 D AN — L& 384 TEET (F—h
~F 7T AN,

EEELIZFETV -2, REEIRE M, 9/02T—,
FCS —7—, under size, over size, IP checksum —7—, TCP/UDP
checksum =7 —, 8 BtFEDEIEZT LD QoS Ny ML D& FE7
L—ADHT M TEET,

(e) MAC 7RL A% 32 EvhDa—WEFHZ—, =74 DE
BT ANH, NI RRICID, EMZRNDT —4&2XY 7T+ LT,
MDD T ARV E T T HZ LN TEET,

() 7L —LDFRFERFEEZE=2LT, XYM —IDPLEEZFRHIENT
%% 9 (Frame Arrival Time &),

(g) HBEMERNDNTI T4V I DE=ZVTINTEET, E=FY 71T
A —HFobhT—Z70—0D MAC TRLADXT, I[P T —Z 70— [P
TRUVADRT, FahaVBATRDNTT 4 7% R, =415
ZENTEET,

(h) PRBS23 = PRBS31, CRPAT, CJPAT & HWTT 7L —LD
BER HIENTEEY, £7- MD1230B-11 ZfWAZLT 7 vbd
BER HIENCTEET,

(4) FubaLYR— M MkfE
ARP, ICMP, IGMP, BGP-4 7 uhaj Izl —a N TXFET,

(d

f—y




FBI1E BE

1.1.3 MU120111A 10/100MA —HRyrED a1 —)L

MU120111A 10/100M A —H Ry MY a— /L%, A —H Ry O3S LT
WET, ZVTAFY L —hDAN — AEEHREZ T HL TO 10 Mbit/s A —H %y
k<>, 100 Mbit/s A —HFvh AL vF, L—FDOHRERER, A1 v T ME RS
T —HDX YT T X RE=HEITV, RN — O EMATE N TEET,

(1)

XA AT =— A
A2 27 2— AT 10BASE-T, 8L 100BASE-TX DA X7 =—AHMiti F
TEEJ,

R—MK

MU120111A 10/100M A —H#FyhEV2—/ME, 1 FV2—/L{IDX 8
R—=bDALET 2= 2% A TNET, FR—MITNE ML TRERE
HOBRENTEET,

AN — DGR REL T — S FRAT R RE

(a) 256 FEHE COAN) —LETNLTAYL —NTIHAETAILNTE, AL
V=L Z LT =L EDAL TR, ToZ LOBPINTEET,

(b) AN —ABIHMEED 7L — AT vy 72BN TEET, 2, 7L—A4
Xy T OT o F L ELTEET,

(c) RFC1242, RFC2544 THIES =y NI — 7SSO PERERTAM (2.0 52
RAN—T IR, L ATy, T —LABAL—k, Ny Jehy Xyl A
FLV R, Ve bRBRE T 5720 D AN —aZ 3 A TEET (F—Fh
~F 7T AR,

EEFECIIZETV—28, EHEEIFZEAMNML, T =T —,
FCS —Z—, under size, over size, Alignment =7 —, Dribble bit
=5 —, IP checksum =7 —, TCP/UDP checksum ©=7—, 8 Bt
BHETED QoS Ny MR EDBEMHET L — LDAT I TEET,

(e) MAC TRL AR 128 BV D —WEF /K —, 7 —FAREDE
BT ANVH, NI RIRIZLY, EEBERNDT — 25Xy 7 F ¥ LT,
TENA T BN VBT T B LN TEET,

(f) 7L —LDFFHEMFEEE=4L T, FyhT—IDPLEEFHRHILNT
&% % (Frame Arrival Time &),

(g) EEMERNDNT 747 DE=HI TN TEET, E=XI 71T
A=V Fy T —H270—0D MAC TRV ADLT, IP 5 —4 70— [P
TRVADRTY, FabhaVBATRIDONTT 47 %& TN, E=FT5
ZENTEET,

(h) PRBS23 <> PRBS31, USER16 72 #H\WT7 7L —2A0 BER |
ENTEET, F-MD1230B-11 % H W52 & T 37w ho BER JIEA
TEET,

(d

—




11 B GDOE

(4) FohaLPR— ke
ARP, ICMP, IGMP, BGP-4, OSPF "', MPLS (LDP/CR-LDP) *?,
MPLS (RSVP) *?, OSPFv3™*, BGP4+*’, PIM-SMv2™°, MLDA™*" 0~
DRl TIal—3i g N TEET,

*1: MD1230B-07 OSPF 7' uh=/L A Ah— VIO A ffi F FTRE T,

*2: MD1230B-08 MPLS (LDP/CR-LDP) 7' mh=/LA 2 Ah— /L IR0 7
fEHATHET Y

% 3: MD1230B-09 MPLS (RSVP) 7' bzl A > Ah—/ LB Znfi ] B HE
Tﬁ—o

*4: MD1230B-18 OSPFv3 FuhzjL AL A — LIk Zp 458 FH T RE T,
*5: MD1230B-19 BGP4+7 abzL A Ah— LEF D A fifi H RTHE T,

*6: MD1230B-21 PIM-SMv2 Fahzl A Ah—/ LD B4 ] AIBEC
TO

*7: MD1230B-22 MLDA 7' ahzijL A Ah— LI Bfifi FH AT RE T4,




FBI1E BE

1.1.4 MU120112A FAEYR—YRybED2—)L

MU120112A ¥ HE Y hA —H 2y bED 2— /UL, FHE YA —H 2o O
FHIELTWET, ZLTA L —RDAN — LS EHEEE AL COFXFTE v —
PR AT, —ZOMWRERER, Ay FMEMNDT —ZDXX 7T v RE
=HEITV, Ry NI —I DR ERNTRENTEET,

(1) FAHTz—R

ALHT 2= RIHT 7 A3 %R TS 1000BASE-SX, 1000BASE-LX,
1000BASE-LH, 1000BASE-ZX BXUU7T=Y be 7r—7 V&FH$5
1000BASE-TIZXIELET, ZNHDA ¥ 7 =—AIZiE, GBICZ AL T
BY, HHRICAFT 2= 2 T HIENTEET (GBIC (G T

ERE
(2) A—MK

XHE YR =R ED 2—)UE, 1 FVa—/LIZDX 2 R—FDAL %
T — A& TWET, FAR—NMIZNF ML CGRERIEH O

EEXR
(8) AR —LFEAEMREL T — A fRATRERE

(a) 256 FEEHFE COAN) —AEZTLTAVYL —NTIRAETAILNTE, A
V= AT LT —EDAL TR, T Z ADOBPRINTEET,

(b) AN —LBNIEEDOTL —ABX vy 72BN TEET, £, 7L —4
WX Yo7 DT L3 AL TEET,

(¢c) RFC1242, RFC2544 THIESNI= Ry "I — 7R 25D
AN —T b, LAT Y, TL—baAL —h, Ry bhwm w7 A
FLUHNY, Uy NkBRE T 5720 D AN — L& FAETEEST (F—h

~F 7T AN,

PERERFAM (Z 0 2L

(@) EEFECEFZETV—L8, HEELEIZEAAAM, /T —,
FCS —7—, under size, over size, IP checksum —7—, TCP/UDP
checksum =7—, 8 BkBEDEET LD QoS Ny ML D& FET

L —ADHT IR TEET,

(e) MAC TRL AR 128 B R D —PIEF/ N \F—, =7 —J 4R
BT ANH, NI RIEICRY, EEREZRNDT — 2 X%y 7 F¥L T,
MNDT BNV E AT T A M TEET,

) 7L—2DFBIEFEMREET=FLT, XvRT—ZDPLEEFTRDHIENT
&F7 (Frame Arrival Time #E) .

(g) EBMAERNDONTI 740/ DE=HI TN TEET, F=XI 71T
A=Y h T —HT7a—D MAC TRVADT [P F—#70—d IP
TRVADRT, FahaVBATRDONTT 4 7% TR, =415

TEINTEET,

(h) PRBS23 =° PRBS31, CRPAT, CJPAT 72E¥ZHWTT 7L —A0D
BER HIENTEEY, £/~ MD1230B-11 ZfW\WAZLT 7 vbhd

BER HIERTEET,




11 B GDOE

(4) FohaLPR— ke
ARP, ICMP, IGMP, BGP-4, OSPF "', MPLS (LDP/CR-LDP) *?,
MPLS (RSVP) *?, OSPFv3™*, BGP4+*’, PIM-SMv2™°, MLDA™*" 0~
DRl TIal—3i g N TEET,

*1: MD1230B-07 OSPF 7' uh=/L A Ah— VIO A ffi F FTRE T,

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

% 3: MD1230B-09 MPLS (RSVP) 7' bzl A > Ah—/ LB Znfi ] B HE
Tﬁ—o

*4: MD1230B-18 OSPFv3 FuhzjL AL A — LIk Zp 458 FH T RE T,
*5: MD1230B-19 BGP4+7abzL A Ah— LEF D o fifi H RITHE T,

*6: MD1230B-21 PIM-SMv2 Fahzl A Ah—/ LD B4 ] AIBEC
TO

*7: MD1230B-22 MLDA 7' ahzijL A Ah— LI Bfifi FH AT RE T4,

1-7



FBI1E BE

1.1.5 MU120118A/18B/18C 10FHE YrA—HY Ry ED2—)L

MU120118A/18B/18C 10 ¥ HE YA —H Ry hET 2—/LT, 10 FHE YA —
PRy hOBINH I L TNET, 7T, L —hDARN — AEEHERER L
TH 10 FHE VM —FHRoh AT, L—ZOMRERER, AT RZiND
T —HDX YT T X RE=HEIT, RN — O EMTE N TEET,

(1) *EAET7z2—R
ZOEY2—/ T A #72—RAIC XENPAK #H8AL CTHY,MHIC A%
7= AT HILNTEET (XENPAK 1FEAER LT,

(2) HF—hr&%
MU120118A/18B EV=2—/Li%, 1 EV2—/LIlH& 2 R—rDA ¥
72— A%z TOET, MU120118C EV2—/UiT, 1 TV 2—/LilH&E 1
R—=PDA BT 2 —=Z%AH 2 TNET, KR —MIENE ML CRERIA
HORENTEET,

(8) AN —2FEERREE T — X fiFHTRERE

(a) 256 FEMHFE COAN) —AEZTLTAVL —NTERETAILNTE, A
V= AZ LT —LEDALTIAN, T Z LAOBPINTEET,

(b) AN —ABNHMEEDT L — AR v 72N T&EE, £/, 7L —A4
BX vy 7 DT H DI ELTEET,

(¢) RFC1242, RFC2544 THIESNI= R N — 7823 DO PERERTAM | /32
IRAN—T IR, LAT Y, T —LABAL—h, Ny Zehm Xy A
TN Uy NRERZ T 7200 DARN) — L Z R TEET (4 —h
~F v IT AN,

(d

~

EREFERIIZE TV — 28, EEELIFZEAAML, FCS =7 —,
under size, over size, IP checksum —7—, TCP/UDP checksum
TT—, 8EMEDERET LD QoS /Ny M E DA FET L — LD
YERTEET,

(e) MAC TRL AR 128 B D —PIEFE/ N F—, =7 —F 4R
BT ANH, NIHRIRICEY, EERERNDT — 25Xy 7 F¥L T,
MNDT BN VEMAT T AWM TEET,

) 7L —2DFBEFEMFEEET=FLT, XvRT—ZDPLIEFTHRDHIENT
&F7 (Frame Arrival Time HE) .

(g) HBEMERNDNTI T4V I DE=ZN TN TEET, E=FY 71T
A=Y Fy T —H70—0O MAC TRV ADXT, IP 7 —4#71a—0 IP
TRUVADRY , TahaVvZATHNONT T 17 &0, E=FT5
ZENTEET,

(h) PRBS23 <° PRBS31, CRPAT, CJPAT 72X %W\ CT7 7L —2A0D
BER | /& 728 T& %9 (MD1230B-13 XENPAK {#ll &), 7=
MD1230B-11 ZH\\\5ZE T 34w BER JIENTEET,




11 B GDOE

(4) FohaLPR— ke
ARP, ICMP, IGMP, BGP-4, OSPF "', MPLS (LDP/CR-LDP) *?,
MPLS (RSVP) *?, OSPFv3™*, BGP4+*®, PIM-SMv2™°, MLDA™®" 0~
DRl TIal—3i g N TEET,

*1: MD1230B-07 OSPF 7' uh=/L A Ah— VIO A ffi F FTRE T,

*2: MD1230B-08 MPLS (LDP/CR-LDP) 7' mh=/LA 2 Ah— /L IR0 7
fEHATHET Y

% 3: MD1230B-09 MPLS (RSVP) 7' bzl A > Ah—/ LB Znfi ] B HE
Tﬁ—o

*4: MD1230B-18 OSPFv3 FuhzjL AL A — LIk Zp 458 FH T RE T,
*5: MD1230B-19 BGP4+7abz/L A Ah— )LD 1 fi FH RTHE T,

*6: MD1230B-21 PIM-SMv2 Fahzl A Ah—/ LD B4 ] AIBEC
TO

*7: MD1230B-22 MLDA 7' ahzijL A Ah— LI Bfifi FH AT RE T4,




FBI1E BE

1.1.6 MU120121A 10/100/1000MA —H Ry rED 1—)L

MU120121A 10/100/1000M A —¥ Ry MEY 2—/11E, 10/100/1000M A —H
F ROBEITHIEL TWET, 7L T A YL — D AN — L5 {EHEREZ T L T
? 10/100/1000 Mbit/s A —H v b A>T, L—ZDOMRERER, A>T %)
NDT —Z DX T FrROF=HETV, R T —I OEEMM72E N TEET,

(1)

KA AT 2— A
10BASE-T, 100BASE-TX, 1000BASE-T ® RJ-45 A %7 =—AHMii F
CET

H— N

MU120121A 10/100/1000M A —H Ry MV 2—/LE, 1 TV 2—/UITD
&, 10BASE-T/100BASE-TX/1000BASE-T @ RJ-45 > ¥ 7= —A% 4
R MEZTOET, AR —NIZIZ IS L CRIUE H OREN TE %
1.

AN — DR AR RE LT — AT R

(a) MU120111A ¥ 22— O AL A0 T, MU120111A €Y 2—/L
DAN)— DI AERERERC T — X fENTHERRIL, ZOEFRIH CEET

(b) 22—V N ELIATLED T 4—LRIZDOWNT, ZDT 4—)LRD /8T A—
ATLIZZE TV — BTN TCEET (VT T7a—hv¥) , A
HEICED, KEV2— P2 57 UDP /~7yMZOWT, %85 UDP
R—=IEFZETHTNTHIENTEET,

(c) 10 BEETOLZES Y VLAN IZHIEL TWET, £ HED VLAN X7 713>
WeTZ L —ADTNTIAT L —REE, BUUN, BEORFR Y7 F L7
o NDIRNTE RN CTEET, vV F7a— A AT S EX Y
VLAN 2GS L TEY, R OBEHIZEITS VLAN #2770 VLAN 1D
Tty hTcEET,

K57y 7% +£100 ppm OHIPHTHFHETEET, ZUzky, DUT ©
BRIy 2\ T o~ — VU E R TEET,

(d

—

1-10



11 B GDOE

(4) FohaLPR— ke
ARP, ICMP, IGMP, IGAP, BGP-4, MLD, OSPFv2 “', MPLS
(LDP/CR-LDP) **, MPLS (RSVP) *?, OSPFv3™*, BGP4+"°, PIM-
SMv2*%, MLDA® " ® 7 aha/lxIal— a0 N TEET,

*1: MD1230B-07 OSPF 7' uh=/L A AN— VIO A ffi F FTRE T,

*2: MD1230B-08 MPLS (LDP/CR-LDP) 7' m b=/l A A— /L IR0
fEHATHET Y

% 3: MD1230B-09 MPLS (RSVP) 7' bzl A > Ah— LB 22 fi FH 0] E
Tﬁ—o

*4: MD1230B-18 OSPFv3 Fuhzijb AL A — LIk Zn 458 FH AT RE T,
*5: MD1230B-19 BGP4+7abzL A Ah— LEF D o fifi H RIHE T,

*6: MD1230B-21 PIM-SMv2 Fahzil A Ah—/ LD B4 AIBEC
TO

*7: MD1230B-22 MLDA 7' ahzijL A Ah— LI Bfifi AT E T,

1-11



FBI1E BE

1.1.7 MU120122A *HE YR —HRYbEDa1—)L
MU120122A ¥HE Y —H Ry Y 2—/01E, 10/100/1000M A —H % D

B I

IXIGLTWET, ZVTAFL — DA — LR EHEELHFHLTO

10/100/1000 Mbit/s A —H Kb AL F, L—LFDOIERERER, 21 vF FE i
BT =B DXRXTF A RE=LHEAT, Ry = DEERPREBTEES,

(1)

(3)

XAV AT =— A

10BASE-T, 100BASE-TX, 1000BASE-T |Z%}ix 9% RJ45 A F 7= —
L, T 7 ARNEMH TS 1000BASE-SX/LX/LE/LR ([ZHH G L ET,

1000BASE-SX/LX/LE/LR OA> 47 =—A{Z1%, SFP =i L TkY, i

BCA AT 2 — AT HENTEET (SFP IS HE ST,

R—rK

MU120122A ¥ HE YR —H XV hEV 2—/UiE, 1 EV2— /LD,
10BASE-T/100BASE-TX/1000BASE-T ® RJ-45 A ¥ 7 =— A% 2 7R —
I, 1000BASE-SX/LX/LE/LR \Zxf&L7z SFP A X7 =—R% 2 7R—Hh,
B AR —MEZTCOET, KR —MNIZN VML L CGRERTE B OF% E DS
TEET,

AN — DA REL T — Z AT R RE

(a) MU120111A/12A E 22— ® FAL A0 T, MU120111A/12A
Y a— )V DAN — LT AEREBECT — X FRATIRARIL, T O EFFIAT
=FT,

(b) 2=V PRELTAEE DT 4 —LRIZONWT, ZDT 4= )L RD /T A—
AL ETL— BTN CEET (VT Ta—DT LX) Ak
BEIZED, REV 2= BZ(EL7- UDP /7y Mo\, 565 UDP
N—FEFILETHT T DBIENTEET,

() 10 Bt ETOLZES Y VLAN IZHIEL TWET, ZHED VLAN X7 73D
WeTZ b — DT NVIATL—RNEE, UV, BEOFY 7 FrL728
IO R RN TEE T, v L F7a—hv o ZHREIT £ E VLAN
VRS TRY, (EEOBBIZBITS VLAN 7 O VLAN ID Z&ich
7N CEET,

(@) #EZy 7% +100 ppm OHEFATHE CEES, Zhicky, DUT @
32'“:71:’/7 ifﬁ‘év%//é’nﬂﬂﬁf%iff

1-12
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(4) FohaLPR— ke
ARP, ICMP, IGMP, IGAP, BGP-4, MLD, OSPFv2 “', MPLS
(LDP/CR-LDP) **, MPLS (RSVP) *?, OSPFv3™*, BGP4+"°, PIM-
SMv2*%, MLDA® " ® 7 aha/lxIal— a0 N TEET,

*1: MD1230B-07 OSPF 7' uh=/L A AN— VIO A ffi F FTRE T,

*2: MD1230B-08 MPLS (LDP/CR-LDP) 7' m b=/l A A— /L IR0
fEHATHET Y

% 3: MD1230B-09 MPLS (RSVP) 7' bzl A > Ah— LB 22 fi FH 0] E
Tﬁ—o

*4: MD1230B-18 OSPFv3 Fuhzijb AL A — LIk Zn 458 FH AT RE T,
*5: MD1230B-19 BGP4+7abzL A Ah— LEF D o fifi H RIHE T,

*6: MD1230B-21 PIM-SMv2 Fahzil A Ah—/ LD B4 AIBEC
TO

*7: MD1230B-22 MLDA 7' ahzijL A Ah— LI Bfifi AT E T,

1-13



FBI1E BE

1.1.8 MU120131A 10/100/1000MAf —H Ry rED 21 —)L

MU120131A 10/100/1000M A —H > MEY 22—/ V1%, 10/100/1000M A —
Fy b HIIGL TOET, ZATA YL —hDARN) — LK ZREREZ L C
@ 10/100/1000 Mbit/s A —H F vk ALy T, L—HDOMRERER, A>T MET
NDT —HDXX T FXRT=LEAT, F T —7 DIEEMNTRENTEET,

(1)

XA AT =— A
10BASE-T, 100BASE-TX, 1000BASE-T ® RJ-45 A %7 =—AHMii F
CET

H— N

MU120131A 10/100/1000M A —H Ry MV 2—/LE, 1 EV2—/LITD
&, 10BASE-T/100BASE-TX/1000BASE-T ® RJ-45 A2 ¥4 7 =—R% 12
R MEZTOET, AR —NIZZ IS L CRIUE H OREN Tx %
1.

AN — D FE AR RE LT — S AT BE

(a) MU120111A EZ2—L O AL BE#72DOT, MU120111A EV=2—/L
DAN — BFEAERERESCT — X ENTREREIL, T ORI X T,

(b) 22—V N ELIATLEDT 4—ILRIZDOWNT, ZDT4—)LRD /8T A—
ATLIZZAE TV — BTN TCEET (VT T7a—hvs¥) , Rk
REICED, KEV2— P2 57 UDP /~7 MW, %856 UDP
R—=IEFZETHTNTHIENTEET,

(c) 10 BEETOLZES Y VLAN IZHIEL TWET, £ HED VLAN X7 713>
WeTZ L —ADTNTIAT L —REE, BUUN, BEORFR Y7 F L7
o NDIRNTE RN CTEET, vV F7a— A AT S EX Y
VLAN 2GS L TEY, R OBEHIZEITS VLAN #2770 VLAN 1D
Tty hTcEET,

(d) EFI/myr%£100 ppm O CHEETEET, Zrhicky, DUT &
EEIOo T he— Bl CExET, !

*1: MU120131A-01 7oy ZBIEA 2 Ab—/VEED Al FH AT HE T,

(4) Faba PR — ke

ARP, ICMP, IGMPv2, IGMPv3 O7'aha/L =ial—1aryNTEET,

(5) PoE thE"™

PoE % EIEE LU CTIRD I LN TE, JTA0~AEIRET HIENTEET,
F7=, B IN = EES Off/Under/Normal @ 3 B TR CXx £,

*2: MU120131A-02 PoE A > A—/LEF D ffi I RIRE T,

1-14
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1.1.9 MU120132A ¥HEYR—H Ry ED21—)L
MU120132A ¥4 Y —H Fy bV 2—/11E, 1000M A —H % hOHHKIZ
KHELTWET, 7T AL —hDARN — A EFHEREZE L T 1000 Mbit/s
A=V Fvh AT, V—FOMRERER, AT MERNDT —XDXx 7T+
RLE=HEITV, Ry NT— DEEMRIT /R ENTEET,

(1) XA FTz—R
Y7 7 AN &Ml 9 5 1000BASE-SX/LX/LE/LR 25 L £§,
1000BASE-SX/LX/LE/LR OA> %7 x—AIZ1%, SFP %L TV, fl
HCA L BT 2 —REAZHT AN TEET (SFP IS A EATT),

(2) F—r&k
MU120132A ¥AHE YR —H Ry hEVa—LE, 1 TV 2— /LI,
1000BASE-SX/LX/LE/LR (ZxtitaL7= SFP A2 47 = —A% 8 IR—Miiz
TWET, KR —MIZINFNINL L CGRERIAE H O ENTEET,

(8) AR —LFEAEMREL T — A AR RE

(a) MU120112A EV 22—/ D AL B#72D T, MU120112A P2 —/L
DAN — LFEERERESCT — X ENTREREIL, T ORI TE T,

(b) 22—V NI ELIATLEDT 4—LRIZDOWNT, ZDT 4—)LRD /8T A—
BZEIZE TV — LB AT N TEET (FAVTFTu—RT 0 5) , Kb
REICED, KEV2— P2 57 UDP /<7y MZOWT, 5685 UDP
R—=IEFZZETAHTNTHIENTEET,

(c) 10 BtETOLES Y VLAN IZHIEL TWET, £ HED VLAN X7 713D
WeTZ L —ADTNTIAT LU —REE, BUUN, BEOF Y7 F L7
o NDRRNT R RN TEET, vV F7a—h ZiReIT £ 8 VLAN
(RS TRY, HFEEDOBEICBITAVLAN #Z O VLAN ID Z&i2h
7N CEET,

(d) ¥fF7my 7% 2100 ppm OHFIFH THFHIETEES, Zhicdy, DUT @
EE/av Ikt h~v— U AR E T,

*1: MU120132A-01 272y ZRIEA 2 Ab—/VEED Al FH AT HE T,

(e) E-PON [Zxf oL T3 Y, Preamble S D F a — RN TxE7,

Preamble N CRC 2 EE L, =7 — DO A FERTAZLNCEXE
R

(4) 70131\:}1/‘]};1—{”__]\*%%%%
ARP, ICMP, IGMPv2, IGMPv3 D7 11ha/Lwial —Lar R TEET,

1-15
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FoE TREHIZRBETIC

ZOETIE, BHEWIZRARNIH > T W TWEEWERZHHAL COOE
T, PO EOMERS, HasDIEEZRENT 572D OE B FHIZOWVTHRD
HINTWETOT, BT —EITTEITZZN,

21 BREGFTOBRESME .. 2-2

22  GBIC OBYUMIFAE oo 2-3

23 SFP OERYAFAE o 2-5 )

24 XENPAK DBRYAHFAE oo 2-7 -

25  GBIC EHGBIEMEDIER. ..o 2-9 %

2.6  SFP EHAIEMEDER: oo, 2-10 A

2.7  XENPAK EHGEIEMEDERE oo 211 7S

2.8 10 FHEYM —HRUbED2—)LE gf)ﬁ
XAUI THRF4, XENPAK £ 271 —ZA D Iz

B T3 e, 2-12




F2E TREHIZRBETIC

2.1 REBFTOIRESEH

A=Y BT 2—/UE 0~40°C OIEE TIEFICEIELE Y, FTaoDREE
TOHAITHEDFRE/2DD T, BT TIIEE,

© IREIOBLWGFET

- BRRIFIVD ST

- HEHH O M =DET

© AR AREIND ATREME DO H DT
c REZ LU FT

A EE

BEQENMEFTRERERLEZSHEIZ, REOBSICHE
BT HEEICE, A —RIPED2I—IILOREBICHERNELD
CERHYET . COIRIFIGEEIE, +HEBEL=HEITEBRZA
NTLESW BEL-RETEREANSE, BBALI—HL
T, BEORRAIGYET,




2.2 GBIC DRIV

2.2 GBIC OERYTITTEE

GBIC OEYAFIFIZDLNT
MU120102A/12A ¥HE Y MM —H Ry MY 2—/L T T % GBIC ©
BT FIEIZ OO T L ET, MU120102A/12A FHE Y A —
FvhEY 2—UiE, GBIC ZEOAHT 720 EE @M LRt 452813 T
=FHA,

(1) GBIC DO
GBIC (F @B (IS, N CIR IR rTRER A 1T /A AT
79, MU120102A/12A ¥ HE Y A —H Xy hEV 2 — LTI,
1000BASE-SX, LX, LH, ZX, T IZxfisL7- GBIC #fHELTWET,
GBIC 2T 572 Ca— Y OHERT AN AT 2 — R TEHTHE
N TEEJ (1000BASE-T 1 MU120112A THOHKFIE) ,

GBIC OEYFHIFTA (Z 1)
[1] GBIC 25T 2%y N — 7 ZA T IZE > TOLDHERBL TTES W,

[~ GBIC#ERIZDL\TILMF4RB R RAISHE

[2] GBIC OWHNZfINTWAEET 2o Fl, FHE VI —F Ry hEV 2—
VO IEHE DAy MIFEALTLIEEW, 7272L 1000BASE-T H
GBIC IZI3X 7 BB EFADO TEFOEFHEAL TS,

[8] AmyRhA—ZHML LiF5E, GBIC BARYMNIZATARLTWEET,
AFvEHENTHETATARIE W IZENW(ZF 2),

(4] T7Ar—T N2 LT, $lES L L TLIEE,
1

GBIC &t ff ki icxfia L T ET,
F2:

GBIC IZITFEF AL LD 7= DF— MW TWvET,

GBIC mERYSILA
[1] GBIC @ SC axI &7 7 ANy —T7 Va2 AL ET,

[2] JEZDOAMIAET T THISTET,

[38] GBIC DWW TNWDE T 2D EI, ZAry MrbE | EHLET,
1000BASE-T H GBIC IZIZ# 7 &V EEAD TEDFER| EHRNTLTE
éb \O

[4] GBIC % MU120102A/12A X HE Y —H Ry MY a— /LD ABY ’)»
HRIXHULKR DL, (R#EH DAY NI ASA—NEHEVET,

i
i
72
2
=]
Iz




F2E TREHIZRBETIC

A EE

- GBIC [IFE MR (ESD) 128 TY, ESD %< = IZHY

JSRIIFF—RESNE2BIMN, KIHBLEBREK
BLTUESL,

- GBIC [FIECYICBIETY . GBICZRET HIHZE L, HI74

NT—TIILHAEASKTULENMER(E, BICHEOABAHOE
Ty T ETAEINTEELY,

- RAHENOADBFRORRDERF, ZARIFZDTIL—ILIC

FETHAHEATT XARIADTIL—ILDFENIE, 7I)La—
JLCHRER-TLESLY,

- TFANT=TNERSATLVELNESE, GBIC Ot A0

AEL—HFRHNENTVEAREESENHYET . K HOE
IREAFLGNTZEN Ffz, BERER TS,

- GBIC OERY{FT, BRYSLDKE, GBIC 2774/ \ 7 —T L%

FEALIRETITOHHNWTLESWN, £T7M 1 ZHEALIRK
BETITS&, GBIC AR AO, I7A4N\5—TI)ILDaARIE%E
BIETAHAREENHYET,

- GBIC OFEHOIARYZIZIE, Fohianclzesh. &

EEHOIRI5ZFTHNnSE, GBIC OHEDREELYE
ER




2.8 SFP DRV 5%

2.3 SFP OWY{tI+AHE

SFP OERYAFHIFIZDNT
MU120122A ¥HE YR =Y Ry 2—/L T2 SFP OEVfF
FFIEICOWTEA L £4, MU120122A YA —H %o E
Ya—/Lix, SFP ZH0f1iF720 & 1000BASE-SX/LX/LE/LR THEEIE
Mt oz lix TEEEA,

(1) SFP »#iHH
SFP(Small Form Factor Pluggable) i3 @ A IZFE S, /RIT
TSRS AT RER A )7 SA AT, MU120122A ¥ HE YR —H Ry
&Y 2—/L T, 1000BASE-SX, LX, LE,LR (Z%fi&L7- SFP Z &
LCWET, SFP #9571 TL—HFDERTHA L X7 =— R ITHE
HFAHZENTEET, LTS, SFP OB A RLET,

i
i
vAS
2
=]
Iz

FRY

RoHLo%S

BhES55

2.3-1 SFP 48

SFP MERY {1+
[1] SFP 2385k d 21y "N — 72 A FIH 2> TODERR L TTZEW,

5= SFPRERIOWLTIZMT43B mRERISE

[2] SFPAR—NI, 72UV LT, 22D L-2EZ 25 SFP KNS T
WOIREETIRAL 37, fADEIIL 220 EAELIAATTEENY,

[8] T7ANTr—TNVEERLT, #EMEHRL TTEEN,




F2E TREHIZRBETIC

SFP oEY4S LA
[1] SFP o7 7 A \Nr—T7 VR0 LET,

[2] SFP ODHWAMNL S ELZFHNMEIL, RS LS EAEZOEA T SFP %5]
SHLUTES W, AEIL, SFPICHIBET 77 A LTRBETITWE T,

:I_'ﬂr_
=]
[f& /An Wy oY

- SFP {HA DM, SFP OEYHLOEAZL T INMLIIRET
T TSN MY L DEAZFANCHLI-RKETHEAY
%&, SFP AHERICHRY ST oNBENGEEAHYET

- BY4s L1z SFP IZ1E, T THETSIEREL TS,
SFP MFXAHBAAIZIZFIYLGEENFELT, MEDCRERIZA
YEd,

- SFP [$#EWIE (ESD) IZBURTY . ESD Z[H<T=HIZHRY
JOFNZET—REN-ERBIZfNh, KIZHEELE-BEREK
EBLTL S0,

- SFPIXECYICBEATY . SFPZRETHHEE/ L, XT74N
T=TLHNEAShTOWEWNGRE, BIEOAHAIOE
FryTEETAHENTZEL,

- RAESIAOFEZEORRORERIL, £aRI2DTIL—ILIZ
FET DA T, XARTEIDTIL—ILDFENIL, 7ILa—
JLCHRER->TESLY,

- TFPANT—TILEHZESN TGS, SFP oyt AA
MoL—FNHAShTWSAREENHYET . AHHO%F
PEAFLZNTLZEN, T, BEHREEE T TIEELY,

- SFP OERYftIF, BYSLDKE, SFP IZT74/\r—TJ )L %4&
ALERETITHOHENTESN, T7A/ /1 ZHEALIIREE
TI15¢&, SFP A AO, I7A4N\r—D)LDaRy3%18
&I HaREENHYET,

- SFP OBF@EEDIARVZICIE, FThiE =g, H|
DIV SEFTNDE, SFP OBEDCRRALLGYET,




2.4 XENPAK DERUf1I7 5%

2.4 XENPAK O HY

1375k

XENPAK QERY £ FIZDULVT

(1)

10 F Y A =V 2o bEY 22— L T T2 XENPAK OB 1T )7
ICOWTHBHLET, 10 ¥HE Y —P 2o hEY2—/11E, XENPAK
ZEOA T NSRRI EM S T Az LT TTEER A,

XENPAK D]

XENPAK (3@ IS\, /N CIERe i TREZe A 7 /3 A
AT, XENPAK #5#14 57217 Ca—HDERTEHA L HT2—R |
EHEFTHILNTEET,

XENPAK OERY 1+ (£ 1)

[1]

[2]

[3]

[4]

[5]
JE1:

XENPAK 23559 50y N — 7 Z A FITE > TODDHERL TIEEW,
[=" XENPAK FERICDUW\TIXM{14EB b A& IS R

XENPAK Oz DEZ, 10 FHEY M —H Fy bV a—/LOEHE /S
TN DAY MIFFAL TIIZE,

XENPAK BARYRNIZATARL CWEE T, Ay hOBFTH AL TL
72E,

XENPAK [EfEOFEILIACEZFK D T XENPAK #EY 22—/ /WIZEEL T
TZEVY,

TrANT =T VLT HHRIE Y LR L TS,

XENPAK (3G AF IS L TOVET,

XENPAK O ERY AL A

[1]
[2]
[3]
[4]

XENPAK & SC a7 #2367 7 A3 r—7 VARV L ET,
FEEOANN NI ET T CHIEET,

XENPAK IEEIDOFEILALZF#D TTZENY,

XENPAK OFRILALZSEL, Ay by EHLET,

z
i
72
2

o
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A EE

CAUTION ;
Plastic cover

7725y Fv—-}
‘Do not remove this thin plastic cover,
-Please make sure the plastic remains
on the transceiver before using i,
‘Removing the plastic cover may cause
fatal damage to the tramsceiver.
cTIRF 9 TV PEHRIBENTHE D,
TIAF )TV MROBERIO L5 Y v -t
AERLROT K&, HRORBLRYET,
Anritsu

- XENPAK [(FEE 1% (ESD) [CBURTY . ESD #BF< =8I

RYESHIET— RSN BIfh, KIoHBLLESE
MBLTUIEEL,

« XENPAK [ZIZZYICBURTY , XENPAK Z#RE T HIH5E 1,

KIFANT—TIHBBEASNTOEMEE L, BITKOA
HARZEF vy TRETASINTZEL,

- RAEIODOFEOERORERAIL, LaRI2DTIL—ILIC

HETHHATT . KIARIEDTIL—ILDFENIE, 7I)La—
ILTHRHERS TS,

- TTANT=TILHERINATULELNEE, XENPAK DFH

AOrSL—NHASNTOLATREENHYET A
AZREAFENTZEN, Ffz, BEHRERT TSN,

- XENPAK DO ERYff1F, BRYSL DR, XENPAK [2T7 4/

T=TILEFRALERETITHORNTEESW, 774 1\%F
EALIIREETITSE, XENPAK SEARE A, D74/ —0
IWDARIZEBIET AHAREELHYET .

- XENPAK OEBEEHDIRIZIZIE, FTHOALLTIZE,

BFESOIARI2ZFTHhdE, XENPAK OEEDREEE
BYFEY,

- XENPAK a2 0O #ERRERSUL, 50 B TY,
- G0192A XENPAK ( 10GBASE-LR ), G0193A XENPAK

(10GBASE-ER) # B Y {1+ 5, KAEL a1 —ILIZIE, APS
(Adaptable Power Supply) #8ENHETY , APS HaExH
9% MU120118A/18B/18C £ a—/LI%, XENPAK XOwhk
D LEERIZ with APS SRLMBESNTLVET,

- XENPAK (10GBASE-LW) ZEY T+ 5, w9, Lt HR

9B AE SO XENPAK (10GBASE-LW) &#f#EAL, N2,
ARES21—ILIZIE, WAN-PHY #7230 N ETY,

« WAN-PHY #F7avBAoRA— LS TWEWLWAED 21—

JLIZ XENPAK (10GBASE-LW) Z Y {115 &, BY{tITT=
XENPAK MEIELHEDRRELYET,

- it AR T S XENPAK(10GBASE-LW) ZXKES a1—)LIC

WY {F+5E, BYFTTT= XENPAK DIEEOCERES1—ILD
HWIEDORRELYET,

- XENPAK(10GBASE-LW) Z#E Y1+ 5, T TSAFUY

TL—rDRHBN TN EEFERLTHS, MYMFITTLE
S, TSRFYITL—HVEUL XENPAK ZERY {4115 &, B
YU{F1+1= XENPAK DEIEAS, KED 21— ILDOBEDRE L7
YEF , XENPAK (10GBASW-LW) [Z(Z, ED S — L ASBE{T
STLET,




2.5 GBIC tHEREWEDEHE

2.5 GBIC L#RITE M EDIEST

MU120102A/11A ¥ HE Y M —H Ry MET 2 — /Ui, AryMIEF LT
GBIC I[ZEVEH AT 57— VR EDLVET, L FORIZHEE T 7 —7 LD
Btz rLET, T2 GBIC IZ/ 277 —7 VAL TIZEN, 37T
@ GBIC 1% SC Flax s 2% L £,

" BEW| 74N a7/959F | & KR7y—JILE
RCBICHAT "y | a7 | H4ZX(m) (m) ]
0.85 MMF 62.5/125 220 s
1000BASE-SX So/19n =00 %
1.31 MMF 62.5/125 550 Lf
1000BASE-LX 50/125 550 g
SMF 9/125 10k =
1000BASE-LH 1.31 SMF 9/125 30k Iz
1.55 SMF 9/125 80 k
1000BASE-ZX (1)
1
T7ANAOALIEND VAT LOEREAFLT, 21.5 dB &2 TiEWiT
FHA,
TS GBIC 447 F—J)L BXy—TILE(m)
1000BASE-T H73Y Be 80

:I_'Er_
=]
/ . \ ¢ any

- WAEMEER T HEEF, BT AHALANLERERLTE
SV, ERZEBADESNANSNIEE, REDOT/N(R
RSN, BMIETHIENHYET T, HAOaRI5ES
LOEGRLHEDREICLEEHDT, ITHAENTIEZE,

- FRTDOH GBIC (X class 1 L—H 8 R TT,




F2E TREHIZRBETIC

2.6 SFP LHGRITE Y E DIEST

MU120122A £HE Y —H Fo eV 2— LT, AnyMNIEE L= SFP 12k
DA THTr—T NN EDVET, UTORIZEATIH7r—T7 VORKERL
F9, EHTDHSFP I — T NV EERAL TLIESW, T3TD SFPIXLC

T s L

" BR®| 74N | a7 /059K | RRS—TILLE

RCBICHAT 1"y | a7 | H4Z(m) (m)
0.85 MMF 62.5/125 220
1000BASE-SX 50/125 500
1.31 MMF 62.5/125 550
1000BASE-LX 50/125 550
SMF 9/125 10k
1000BASE-LE 1.31 SMF 9/125 30k
L000BASE-IR | 157 SMF 9/125 ( ;011;

21
T7ANBARLIND VAT AOBKEEEFTLT, 21.5 dB B2 TIWIT
FH A,

:I_'ﬂr_
=]
[f& /An Wy oY

- WAEMERERT HEEF, BT AHALANLERERLTE
SV, ERZEBADESNANSNIEGEE, REOT/N(R
RSN, BMIETHIENHYET , T, HAOaRI5ES
LOEGRLHEDREICLEEHDT, ITHHENTIEZE,

- §ARTOSFP [Lclass 1 L—Y &R TY,
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2.7 XENPAK EHGBIEBEDEESE

2.7 XENPAK C#GHEIE ¥ & 0 HEfin
10 ¥HE Y M —H Ry MV a—/LE, AryMIEH L XENPAK IZL0E A
FTHA AT 2= ANEDYET, L FORICA AT = — A% m LET,
5 XENPAK (ZE 5727 7 A% L TLE&W, XENPAK 1 SC Bl s 4

AL ET,
BWE®| J7a4/N | a7/ 959K | FRy—JILE
XENPAKSAT "0y | 547 | #4Z(um) m)

0.85 MMF 62.5/125 33

10GBASE-SR 5125 o8
10GBASE-LR 1.31 SMF 9/125 10k
10GBASE-ER 1.55 SMF 9/125 40 k
10GBASE-LW 1.31 SMF 9/125 10k

A EE

- BRIEMEERTDHEERF, BT AHALANLEHEELTE
SV, EREBADESHNANENIGE, RBOT /(R
MRS, BMIETHIENHYET . Tz, HAaxrs5ES
LOEGLHIEDRRICLGLHDT, ITHHENTZE0,

- XENPAK [Z% class 1M L—H#& BT,

- REDa—ILHh 5 XENPAK [ZHHFALTULNVD APS ERIZ+1.8
VEEEES>TNET, LE=A>T, APS AA+1.8 V LIS DR
B®D XENPAK [FAXRES1—IILTIIERALENTEEN, 1=
2L, AES2—)LIZ WAN-PHY #7>avhi(oRk—)LE
NTWBIEEE, APS ERBEIIAIELLGYET,
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2.810 FHEYR—HRybED 1—)LE XAUl THRTFUA,

XENPAK 1237 — A DA iE

By DRI

XAUI =/ A7 4, XENPAK A 47 =—A, XAUI 7—7/v, MDIO % —7
PRI FER AR (B15E0) T,

F7o, WA 4 A Bl EO MR 2RO E BRI (+5 V) LT,

EAE

[1]

[2]

[3]

£

(4]
JE:

XAUI =J 275 %, 10 FHE Y =P Ry b 2— /L OB/ SR/
DAY MIAEALTITZEW,

XAUI =727 4 & XENPAK A 47 = —R%, XAUI 7r—7 /L,
MDIO 7 —7 VT L £ 7,

EBEEI (+5 V) & XENPAK A 77 = — A% i L £7,

EBEEER (+5 V)& XENPAK A 47 =— A% Hfits, & LR
(+5 V) OEPRZHEAL TTZEW,

XENPAK A %7 = —AZ XENPAK Zff AL E£7,

XENPAK (21, &Y THE LTl bR B a1t > TEE N,

A\ iE
(=]
[/ An Wy oY

WAN-PHY 73 ARA U AR—ILENTNVS 10 £ HE YA —
YRR ES 1—ILTIE XAUl THRTFUAE LU XENPAK (>
BIT—REFEHTEE A,
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2.8 10 FVEYPM—PRoPET2—bd XAUI =22 724, XENPAK > 57 2 —XDEEFE T

ANCRSUmMN170 1184 10 gigehit stterset odole Bort 1
Fart 1 Port 2 Otk Qperor
@M ® Om O

©
ke =

10 FHAEY—PRYLED2—IL

XAUl THORTUH

i
H
vAS
2
=]
Iz

MDIO #—J L

XAUl 7—T )L
=
XENPAK pases ——
A3 TT—R U
XENPAK #$ A

2.8-1 10 GbE £V a—JL& XAUI THRTUH, XENPAK 127 1—R ##5xE
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HBEE  H DL FEKRE

ZOETIE, A= Ry PEY 2a— L OB DL FREERRIZ OV TR L ET,

31 ISRILDERBEBEI oo 32
311 MU120101A  10M/100M o —4
S P R | T 3-2
312 MU120102A XHEwkf—HFwk
B Al e 3-3
313 MU120111A  10/100M A —Hwh 3
S P R | 3-4
314 MU120112A XHEwkA—HFwk
B Al e 3-5
315 MU120118A/18B/18C 10 £HE vk g
P T S 3.6 D
31.6 MU120121A 10/100/1000M 4
P T S 3-8 Téf
317 MU120122A XHEwkf—HFwk e
B a Il e 3-9 HE
31.8 MU120131A 10/100/1000M A —+ i
e 1 3-11
3.1.9 MU120132A XHEwkf—HFwk
e 3-12
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FBIE  HFHDOEFREERE

3.1 /N\RIJLDEE &E7EH

3.1.1 MU120101A 10M/10OMA—HRybED 1 —)L
10M/100M A —H Ry hEY 22— VO IEE/ SF NV ERLET,

(B]
[A]

E‘ o Ehmu;.m";|!

OnOEOIO

w .................................................. .: ‘ﬁ
|

[C]

3.1.1-1 10M/100M /1 —H RybED2—IL

[A] | A%

V2 — LVOFERFFCERALET,

Link 53

Auto Negotiation Pulse, Link Pulse, Idle Pulse
DL, ENEEFICFRITHE AT LET,

Tx/Col

A=Y Ryh TL—LEEEFETDHERITLET,

(B]

dd1

G| 2 Tar R oL RITLET,

A—PRyh T —LbBZETHERITLET,

Rx/Err

BT HTHT AR/ T _RTCD T — (22T,
TT—%FRHTHE, STLET,

[C] | RJ-45 2w b

DUT L8l £,
10BASE-T, 100BASE-TX O4—7 V%4 ALF
—a_o




8.1 INRADEEEFHH

3.1.2 MU120102A FHEYr—HRYFED1—)L
XHEY A —Y RO FED 22— VO TER/ SRV ERLUET,

[A]

SIlE-NEE - EE -

3

[B] [C]
3.1.2-1 XHEYR—HYRYrED21—IL

[A] | (¥ =0% V2 VOFERIHEALET,

Auto Negotiation | et
Off I [EIHIE S CRATLET,

Link ok Auto Neeotiati W e SL L, 7> Auto
Ou ;)jje CEOMANON | Negotiation A3 E HIZ# T3
ne HERITLET,

Tx | A—H Rk T —AEEETALAITLET,
Rx | A=Yk T —LEZETAESITLUET,
BT HTHTRAIREIR T R TD T — 2OV,
TT—ERHTAEAITLET,

DUT &##eLET,

GBIC #ffALET,

R ROB D

[B]

aya1

Error | &

[C] | GBIC Zmyh




FBIE  HFHDOEFREERE

3.1.3 MU120111A 10/100MA—HRyrEDa1—)L
10/100M A —H Xy hEVa— LD IEHE/ SRV ERLET,

[B]

[A]

T

a.w;m;
ﬂm& s || 01020304 | B

{05060708 ;

3.1.3-1

[C]

10/100M /1 —H Ry EDa—IL

[A] | =s%

YV 2— VOFRRFFHIHEALET,

£
5
=

10 Mbps

100 Mbps

Auto Negotiation Pulse, Link Pulse,
Idle Pulse ™95, EmEIEH IZ[AF
DHERITLET,

(B]

daT

Tx/Col

A=y T —LE X ETHERUTLE
TO

AV Var et T oL T LET,

Rx/Err

A=Y Rk T —LbEBZETHERITLE
R

AV B TAY L ATREIR T N THOTT—(C
DN, TT—ERHT DL, SITLETS

[C] | RJ-45 Amvk

DUT &L £97,
10BASE-T, 100BASE-TX O4F—7 /L%
ALET,




8.1 INRADEEEFHH

3.1.4 MU120112A FHEYr,—HRYrEDa1—)L
EHE Y —F Fy NEY 2 — VO IER SV AR LET,

[A]

= E
Lick OBn
o[BI :

E

3

[B] [C]
3141 XHEYR—YRYrED21—IL

%
\ \ &B
[A] | A= FV 2= LOFRIAE L ET, D
— 4
Auto Negotiation | s :
Off 1 FIEIRE N CAUTLE T, Tg
Link %%At Nesotiation | T M AE L L, 725 Auto- 1%
01;1 E)jje eeonanON | Noootiation ZSIEHCKE T4 AE
’ HERITUET,

[(B]

ada1

Tx | A=Y %ok ZL—LB R ETHEEITLUES,
Rx | A=Y Roh TL—LESE5T AL AT LUES,
HTZTHTRAIRER T X TDOTT—{Z DN,
TT—ERNTAERTLET,

DUT &8k L £,
GBIC zifi ALET,

Error | &

[C] | GBIC Arvhk




FBIE  HFHDOEFREERE

3.1.5 MU120118A/18B/18C

10FHEYR —HYRYbEDa—IL
10 ¥HE Y —HY Ry bED 22— LD EH/ SRV ERLUET,

[C] El?]
7SI 120] 185G bs st poct 1 |4
® T 4
mu? C@@ Qus Qe

[A]

3.1.5-1 MU120118A/B €Y a—/L

[C] [B]
@ ‘UHBC 10 Giabit Bilerat olale i @
® L G 3w S ®
3.1.5-2 MU120118C E¥a—/L
[A] | AV=2% EV2— VORI L ET,
Link | #%| F#IRE L CHRITLET,
| Tx G| A= b TL—DERETDHEATLET,
[Bl |8 |Rx |#k| A~V Fvh TL—22ZETHEMTLET,
B e AT BT A RERT N THOTT—ITONT,
T 25— p L AT LET
[cl XENPAK DUT &#keL £,
Ak XENPAK %R AL ET,




8.1 INRADEEEFHH

A\ E
(=]
An my oy

1.

2.

MU120118A/18B/18C £ 1—)LIZ XENPAK #EUY{t+5
MR, 9, “rtHRET BIEAERMD XENPAK #FEALTL
1280, it AR T B XENPAK % ERY{F+5&, BeYfFT
1= XENPAK OB ES 12— ILOBMEDRRALELYET,

APS g A 74 LY MU120118A/18B/18C L a— L IC
G0192A XENPAK ( 10GBASE-LR) , G0193A XENPAK
(10GBASE-ER) ZERU 1+ &, ERYAFIF1= XENPAK HVER
L, BEOFERRELGYFET,

WAN-PHY # 73 N4V A= ILE A TULEL
MU120118A/18B/18C £ a1—/LIZ XENPAK(10GBASE-
LW)ZEY fF1+5&, option required EFRFTRRSN, TV
fF1+1= XENPAK (10GBASE-LW) A FR1EL, #fEDRE L1
UFET,

3
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FBIE  HFHDOEFREERE

3.1.6 MU120121A 10/100/1000MA —H Ry, ED 1 —)L
10/100/1000M A —H R "NEY 2— LD IE @/ SRV ERLUET,

(D]  [C]

[A]

lical

T | Y [
S e S S

(E]

0
00
)

. i 3

(B]

3.1.6-1 10/100/1000M A —HRyrEL1—)L

[A]

AV IH

Y 2 — VORI AL ET,

[(B]

10 Mbps | &%
100 Mbps | %
1000 Mbps | #*

qury

Auto Negotiation Pulse, Link Pulse,
Idle Pulse @956, EiLnEEFIZRET
L, MENLSNT) 73S U7 LED 28
SUTLET,

Duplex ok

Full Duplex T Link 23 . S5 E AT L
\i—a—o

Tx/Col

A=Y Ryh T —LEFETDHEAITLE
B

dT Hod §v-rd
e

aVVarzit oL mUTLET,

A=Yy T —LEZETDHERITLE
B

Rx/Err

A ETHY L RARER T N TOET—|C
DT, T —ZRHTHL, RITLETS

[C]

RJ-45 Ay k

DUT L#L 9,
10BASE-T, 100BASE-TX, 1000BASE-
T Or—7 VEFEALET,

(D]

Link i

Auto Negotiation Pulse, Link Pulse,
Idle Pulse ™55, EhmEERFICFESF
HERITLET,

Active fok

dHdT ¥od NdD

A=W Foh TL—DERET LT E
‘@‘O

(E]

CPU Port RJ-45 Ar>
k

SN D PC & %HHEL, KAEV2—1D
SR 8 2T ET, (FRERS T, VY
T =T RIS DT-0, CPU Port 2L
DHONERHIEII B CEEEAL )
10BASE-T, 100BASE-TX O/ —7 V%
FHALET,
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8.1 INRADEEEFHH

3.1.7 MU120122A FHEYr,—HRYrEDa1—)L
EHE Y —F Fy NEY 2 — VO IER SV AR LET,

[G]

[A] (E] [B]

[F]

3.1.7-1

[C]

FHEYRA —HRybED 2—)L

[A]

AT IH

EV 2— LVOFERFFCERALET,

(B]

Link

Auto
Negotiati | RN TRITLET,
on Off i

Auto W B #E SZ L, 7>> Auto-
Negotiati | Negotiation 23 1E & (2 T4
on On Ff | AEAUTLET,

Tx

dHT ¥od dAS

S = Rk TL— MEEETBERATL
iﬁ‘o

Rx

S =Rk TL— MEZETBERITL
iﬁ‘o

Error

BB THY L NAREZR T RN THOTT—(Z
DONWTC, =T —ZMRTHE, SATLET,

[C]

SFP Zzvk

DUT &kl £,
SFP Z4fi AL %7,

(D]

10 Mbps

#% | Auto Negotiation Pulse, Link Pulse,

100 Mbps

Idle Pulse ™55, EnEIEFIZFEEI$
Ll MESLENTV 7MW EICS U LED

Aury

1000 Mbps

fE | DRUTLETS,

Duplex

Full Duplex T Link 23N SIVAE AT
L\ij—o

Tx/Col

ddT wod sv-rd

S —F b T DEEETHEAUTL
el

1| alvar a5l mUTLET,

Rx/Err

S Foh TL—DEZETHEEATL
E

BB THYT L NAREZL T R THOTT—(Z
DONWTC, =T —ZMRHT5HE, SATLET,

(E]

RJ-45 2k

DUT &85 L ¥ 9,
10BASE-T, 100BASE-TX,
1000BASE-T »/r—7 V% ALE T,
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[F]

% Auto Negotiation Pulse, Link Pulse,
c | Link #k | Idle Pulse D55, EEEFICFEIST
S HERITLET,

S

- : o | A=Y T —LERETHESITL
& | Active fok +

U ‘j—o

[G]

CPU Port RJ-45 Azvb

D PC 7ol aHL, REY 2—/LD
IR E 2 TV ET, (BLRER T,
VIR =T BRI DT-8, CPU Port (2
LA ER I I CEEE AL )
10BASE-T, 100BASE-TX ®4/—7 /L%
fRALET,
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8.1 INRADEEEFHH

3.1.8 MU120131A 10/100/1000MA —H R yrED 1 —)L
10/100/1000M A —H R "NEY 2— LD IE @/ SRV ERLUET,

[C] [A]

[
T~

[B]

L LT e (L LTI et

3

3.1.8-1 10/100/1000M A —HRyrED1—)L

&

[A] | A¥=2% FY 2 — )L OFERIFIAE L ET, =
(B | Link Link 750 BEAATUET %
DUT “HsEL £, s

[C] | RJ-45 o] 10BASE-T, 100BASE-TX, 1000BASE-T &
Dl T LA T %

HE
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3.1.9 MU120132A FHEYR—HRyrEDa—)L

FHEYM =Y Ry MEY2— VD IEH/ SRV ZRLET,

[C] [A]
G422 i ® =5

(B]

3.1.9-1 XHEYR—HURYrED21—IL

[A]l | A¥=2% EV2— LVOFFRFEFCEALET,
[B] Llnk Llnk ﬁ§ﬁﬁjéhéklﬁdﬂﬂbijﬂo

‘ DUT &L £,
[C]| SFP A=k SFP A AL £,
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IT#RA  B%

RS

EYa—J)L (MU120101A)

IHE &
iz MU120101A
A 10M/100M A —H FyhEV2—/b
304 Module X 1
Interface
Corresponding Specification | 10BASE-T, 100BASE-TX
Connector RJ-45
Number of Ports 8
Bit Rate 10 M, 100 Mbit/s
Auto Negotiation On/Off
Flow Control On/Off +
LED Link, Tx/Collision, Rx/Error \tﬁ
Port setting A
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)Reply | Not send, Reply to this port ping request
Duplex Mode Full/Half
MII/MDIO properties Auto negotiation On/Off, Restart, Loop back On/Off, MII
registers (MII register OBIEEZZEAHLIBLOFEEHL AT
RE, FIM X&), Flow Control Receive, Multicast Pause
Address ( 01-80-C2-00-00-01 , Directed Address ( This
Port, User Defined)
Mode Normal, Monitor, Through™*!
Stream
Number of Streams 256 Streams/Port
Stream Setting
Distribution Stream Transport Mode: Continuous, Continuous Burst,
Stop after this Stream, Next Stream, Jump to Stream,
Jump to Stream for Count (Loop Count: 1~16,000,000)
Frame per Burst 1~16,777,215
Burst per Stream 1~16,777,215
Frame View Raw Frame, Decoded
*1: MU120101A T, Through mode i3 Port 1 & Port 2 3L Port 5 & Port
6 DA G HE THHE
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Gap Setting

Inter Frame Gap

Inter Burst Gap

Inter Stream Gap

10BASE-T:  Z3fi#HE 800 ns, 8 us~1700 s CHEEEEIL

Random #% & Al HE

100BASE-TX: 73fi#fi2 80 ns, 800 ns~170 s THEEME=IT
Random &% € 7] HE

10BASE-T:  7fiffiE 800 ns, 8 us~1700 s “CRE R 7T
e

100BASE-TX: 43 fi##
Fl

10BASE-T:  /3fi#HiE 800 ns, 8 us~1700 s “Cl&E it & 7T
I:

£ 80 ns, 800 ns~170 s “CHEEMRE ]

[T[T

[V é

100BASE-TX: % ﬂ AE 80 ns, 800 ns~170 s TEEMKRE T
FJ

Frame Setting

Preamble Size: 4~255 byte

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

VLAN tag*2: VLAN tag % 1 E¢ff0A6E, VLAN ID 1%

Increment, Decrement, Random 5% & 7| fE

MPLS label *2: IJEEPLS label (I EERRE) % 10 EECTHHhnw]
HE
Protocol Editing: None , ARP , IPv4 , IGMP/IPv4 ,
ICMP/IPv4 , TCP/IPv4 , UDP/IPv4 ,
RIP/UDP/IPv4, DHCP/UDP/Pv4, IPv6,
IPX, IS-IS, MAC Control Frame (Pause
Frame)

IPv4/IPv6: IP Destination/Source Address I3 [ & &
Increment™3, Decrement™3, £7-{% Random (T

ZINEHEREFHE ™S

Destination Port Number %7213 Source Port
Number % Increment F7-i% Random Z5% & 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 &% iE FIHE

Data Field 1 D7~ Programmable, Time Stamp ™4, Sequence
Number*4, Test Frame™5 8¢ & A i

TCP/UDP:

Programmable Header Pattern: 1 -2 @ User defined

pattern X i FIHE

*2: VLAN tag & MPLS labels (&

[ R (Aol P AN ]

% 3: IPv6 T, Increment, Decrement, Random % &I ME 1~32 T /E

A RE

*4: Sequence number F£72(% Time stamp Zf HL7=&%, TCP/UDP /X7 vk
@ Checksum field |7 —DEDMHAS D

*5: MU120101ABIENDEY 22—/~ Test Frame #1595 L%, Packet
BER Test IZ4~ 7]

A-2
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Frame Size 18~10,000 byte
Auto, Fixed, Increment™s, ¥7-1% Random *6 |Z5% & 7 HE

Protocol Setting

Ethernet Preamble: 10101010 (Z % AJ6E, First byte ™74 10101010
[i5] 7€)

SFD: 10101011 (% Alfg)

DA: (—Frame setting /MAC Address Z )

SA: (—Frame setting /MAC Address Z )

Type: Automatically assigned, User defined

FCS: HA®EEHR

IPv4 (RFCO0791) 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 %7212 UDP ##=IRL7=55 1T BB E
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask #% € 7l HE)
Destination Address: Static , Increment , Decrement ,
Random (Class & Mask #% i€ FIHE)
Option: 0~40 byte

*6: Frame Size ® Increment & Random #% 1% Protocol 7% None D &E D
A FETE R RE

-t
=
A
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IPv6 (RFC2460)

TCP (RFC0793)

UDP (RFC0768)

IGMP (RFC2236)

Version (4 bit): 6 (DEC)
Traffic Class (8 bit): 0-uncharacterized traffic
1-“filler” traffic
2-unattended data transfer
3-reserved
4-attended bulk transfer
5-reserved
6-interactive traffic
T-internet control traffic
Flow Label (20 bit): 20 bit user defined (initial 9-<7T 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 (Class & Mask #%7ERJ
#e) (byte mask)

Destination Address (128 bit): Static, Increment,
Decrement, Random (Class &
Mask #%7EFl6E) (byte mask)

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

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

Sequence number (32 bit): User defined

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

Data offset (4 bit): ZEME 5

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

Control bit (6 bit): User Defined, bit Ti%E

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

Checksum (16 bit): Auto

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

Option: 0~40 byte

Padding: All 0

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&EhFH

Group Address (32 bit): User defined

Version: i%/EfE 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 Selection

11 = Time Exceeded

12 = Parameter Program

13 = Time Stamp

14 = Time Stamp Reply

15 = Information Request

16 = Information Reply

17 = Address Mask Request

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

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 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

ARP (RFC826)

DHCP (RF(C2131)

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: 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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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) IZ THR

Template

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

-t
=
A

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
Measurement Function
Counter
Mode Accumulated, 1 s current
Ethernet Transmitted/Received Frame Count,

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

FCS Error,

Undersize,

Fragment,

Oversize,

Oversize & FCS Error,

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

Dribble Bit, Alignment Error, Collision

Line Error
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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 Received TCP Packet Count, Received TCP Packet Rate,
Received UDP Packet Count, Received UDP Packer Rate,
TCP Checksum Error*7, UDP Checksum Error*7

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>"vhZ 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 O 7 4> a 2o\ TE, Capture O
Pattern and Error Conditions 2 [

Graph 8 FHD /T 7 & [RREFR R, /7fEHE 1's, 1 min, 15 min, 60 min

%7: MU120101A TiZ, IP layer T7I77 A MbSiz 3y MI=T—LL T
NI RIS
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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*®, 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 23 EL

*9: MD1230B-11 23442
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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 %# & ¢2),
IPX, OSINL, IS-IS, IGMP (IGAP #&te), ICMP, ICMPv6
(NDP, MLD, MLDA #%&%¢), TCP, UDP, OSPF, OSPFv3,
DVMRP, LDP (CR-LDP), BGP4, RIP, DHCP, RSVP
(RSVP-TE), BGP4 +, PIM-SMv2, PPP (LCP, IPCP,
IPv6CP, OSINLCP, MPLSCP % & %¢), CiscoHDLC,
MAPOS, NSP, SSP, Test Frame

Extended Decode Protocol | Sniffer® Technologies (Opt04) 721X MX123002A =% &
R=MEHTEY 2—/WIZED, 400 FEE T uha/L 7 a—RNEfLiR
Al RE

MD1230 7 73Vi% Ethereal® Convert #8E% & ¢

Replay X v T F XTI — LR FEAN — A
Latency Test Frame #3579 252&12K0 1 ¥ 7V 7 fE, Max,
Min, Avg. L% 7 V2 C Latency &3/~
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 32 Iy HRERFR
53f#HE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1 s.
Offset FREEIZE D, Max. 3 min.
Graph Frame Count vs. Time Interval
Auto scale: On/Off
Traffic Monitor 64 AR —LFETYT L2 A LRI E A RE
Target: MAC Address, IPv4 Address, Protocol Number
(Ether Type, IP Protocol)
Traffic Map 64 AN —LFETIT /XA LIZHIE A RE

Target: MAC Address, IPv4 Address

Service Disruption Time

Frame Disruption B[

Automatic Test

RFC2544 Automatic Test

Port Pairs

Test Setting

Throughput

LU o 6 FEFHOT AMI& I (MD1230 7 73V i1~ [5] & FL o
TR AT RE)

1] Throughput

2] Latency

] Frame Loss Rate

] Back-to-back Frames

| System Recovery

]

[1
[2
[
[
[
[6] Reset

3
4
5
6

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

Traffic Orientation: Unidirectional, Bidirectional

Mesh Type: Round Robin, Peak Loading

VLAN Tag: On/Off

VLAN ID: 1~4095

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

Duration: 2~999 s

Number of Trials: 1~50

Burst Size: 1~1000

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

resolution, 0.01% step

Loss Tolerance: 0~100%, 0.0001% step

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

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

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

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

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

Result: Frame Loss Rate (%)

Graph: Frame Rate vs. Frame Loss Rate

Duration: 2~999 s

Number of Trials: 1~50

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

Loss Tolerance: 0~100%, 0.0001% step

Result: 7L —2%%

Graph: 7L —2%% vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

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

Burst Size: 1~1000

Result: Recovery time (73f#RE 1 us, L 1 us)

Graph: Recovery time vs. Frame Size

Rate (%): User defined

Burst Size: 1~1000

Sequence: Start — Waiting trigger — Triggered — Stop
Graph: Reset time (%3 f#fRE 1 us, #EE 1 us)

A-12
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Tools
Fragment T TIZEELSALTCND Stream 7 — X527 77 A MET 5,

Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/1Pv4,
UDP/1Pv6, 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:0x0000~0xffff (IPv4), 0x00000000
~Oxffffffff (IPv6)

Increment Identification: On/Off

TIT ANV EAE T 5720121, Setup Utility C Remote
Control @ Active Interface % None F721% Ethernet [ZiR EL

TLIEEY,
BRBEMERE
T 4 FEEE: 0~+40C
RER: —20~460C
HEE T 20 W LLF
PARX PICMG2.0 R2.1 (2 #EHL
262.0 (W) x20.0 (H) X174.5 (D) mm
R EEEd
H& 1.0kg LR
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i FHEIM =Y FyhEVa—L
% 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 E¥=2—/WZL5)
GBIC (SC)

2

1000 Mbit/s

13

E
=

=4
3

o
)

ORMALIZED AMPLITUDI
o
@

N
| =
S o
Y

00 0220375 05 0625078 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 OHIEEAFEAH LI I OEZHL AT
BE, A1 MR 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)

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

Raw Frame, Decoded

Gap Setting

Inter Frame Gap
Inter Burst Gap
Inter Stream Gap

T — AENETFH DS AL Random/Ine DIFH D/ GAP i
72 ns (9 byte) 2L I

7 f#HE 8 ns, 64 ns~120 s TEEM X721 Random 3% & ] g
IREE 8 ns, 64 ns~120 s T EERR E 7] fE
IREE 8 ns, 64 ns~120 s T EERR E 7] fE

Frame Setting

Preamble Size: 2~255 byte

MAC Address: Fixed, Increment, Decrement, Random
(RIEER% 4 bit H{L THEIE) , Gateway (DA
D7), This port (SA D7)

VLAN tag % 1 E:ffhnwlgE, VLAN ID (&
Increment, Decrement, Random #% 7 7] HE

MPLS label *1° MPLS label ([ /EHi%E) % 10 EFETrHINH]

P
AE

VLAN tag*1:

Protocol Editing: None , ARP , IPv4 , IGMP/IPv4 ,
ICMP/IPv4 , TCP/TPv4 , UDP/1Pv4 ,
RIP/UDP/TPv4 , DHCP/UDP/IPv4 |,
IPv6, IPX, IS-IS, MAC Control Frame

(Pause Frame)

IPv4/IPv6: IP Destination/Source Address (% [& & fH,
Increment, *2Decrement™2, F7=/% Random*2
IZENE IR E A RE™2

TCP/UDP: Destination Port Number F72!3% Source Port
Number % Increment F7-/% Random |Z5% & 7]
HE

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

byte, Each 2 bytes), Increment, Decrement,
Random, Single PRBS9 &% & FlHE

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

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

AIHE

A-15
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Data Field 1 ®# Programmable, Time Stamp ™3, Sequence

Number*3, Test Frame™4 7% 7€ A[HE

* 3: Sequence number 7213 Time stamp Z#{FEHL7=&LX, TCP/UDP X7k
@ Checksum field IT=7—DENHAIILD

% 4: MU120101ADBIFNDEY 22—/~ Test Frame #5H95L%, Packet
BER Test [ZA~H"]

A-16



Bt

EVa—)L (MU120102A) (&)

I5H

R

Frame Size

Programmable Header Pattern: 1 -2 @ User defined

pattern 5% & I HE

48~65,280 byte

Auto, Fixed, Increment™5, ¥721% Random ™5 |Z5% & 7 HE

Protocol Setting
Ethernet

IPv4 (RFC0791)

Preamble: 10101010 (ZH f[HE, First byte ™7 10101010

li5] 2
SFD: 10101011 (Z=® AJfg)
DA: (— Frame setting /MAC Address )
SA: (— Frame setting /MAC Address )
Type: Automatically assigned, User defined
FCS: A®REH

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)
defined (initial 64)
Protocol: 0~255 (DEC) user defined (initial 0)
TCP F£721% UDP #&R L7513 B #5% E
Header Checksum: Auto

user

Source Address: Static, Increment, Decrement, Random

(Class & Mask #% 7€ mlHE
Destination Address: Static, Increment, Decrement,

Random (Class & Mask %€ FJRE

Option: 0~40 byte

*5: Frame Size ® Increment & Random #% 1% Protocol 7% None D &ED
A FETE R RE
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IPv6 (RFC2460)

TCP (RFC0793)

UDP (RFC0768)

IGMP (RFC2236)

Version (4 bit): 6 (DEC)
Traffic Class (8 bit): O-uncharacterized traffic
1-“filler” traffic
2-unattended data transfer
3-reserved
4-attended bulk transfer
5-reserved
6-interactive traffic
T-internet control traffic
Flow Label (20 bit): 20 bit user defined (initial All 0)
Payload Length (16 bit): Auto
Next Header (8 bit):0~255 (DEC) user defined
(initial 59)
Hop Limit (8 bit): 0~255 user defined (initial 0)
Source Address (128 bit): Static, Increment, Decrement,
Random (Class & Mask %7€ AJHE)
(byte mask)
Destination Address (128 bit) : Static, Increment,
Decrement, Random
(Class & Mask 7% € Al HE)
(byte mask)

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

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

Sequence number (32 bit): User defined

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

Data offset (4 bit): & EE 5

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

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

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

Checksum (16 bit): Auto

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

Option: 0~40 byte

Padding: All 0

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

Checksum (16 bit): Auto

Type (4 bit): 11- Membership Query
12- Versionl Membership Report
16- Version2 Membership Report
17- Leave Group

Max Response Time (8 bit): User defined, 0~255

Checksum (16 bit): HEFHHE

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 Selection

11 = Time Exceeded

12 = Parameter Program

13 = Time Stamp

14 = Time Stamp Reply

15 = Information Request

16 = Information Reply

17 = Address Mask Request

18 = Address Mask Reply
Code (8 bit): User defined 0~255
Checksum (16 bit): HEJFHE  (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& 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

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
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ARP (RFC826)

DHCP (RF(C2131)

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: FEX}FIE

Op Code (8 bit): User defined

1 = Boot request

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

1 = 10MB Ethernet
Hardware Address Length (8 bit) :User defined

6 = for MAC address

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

(0~4294967295 (DEC))
Seconds (16 bit): User defined (0~65535(DEC))
Flag (16 bit) : User defined

0000 = Nobroadcast
8000 = Broadcast

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

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

EXP (3 bit): User defined

S (1 bit): Bottom of stack

TTL (8 bit): User defined

10 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) I THER
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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 237wk BER JlE (MD1230B-11) IZ%fi&: 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 Count,
Transmitted/Received Bit Rate,
Transmitted/Received byte Count,
Transmitted/Received Rate,

FCS Error,

Undersize,

Fragment,

Oversize,

Oversize & FCS Error,

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

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% > kI 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 =27 42l >0\ ClE, Capture ®
Pattern and Error Conditions Z: [

% 6: MU120102A TlZ, IP layer T7 77 A MES =3y MI=7—EL T
HT U RERTR
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Packet BER Test Transmitted/Received Test Frame Count, Sequence Error,
(Opt11) 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 FED I T 7 % RIRFR R, /3fiEHE 1's, 1 min, 15 min, 60 min
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
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Pattern and Error Destination MAC Address:48 bit Mask:bit mask
Conditions Source MAC Address:48 bit Mask:bit mask

Decode Protocol

Patternl, 2;
Pattern:32 bit Mask:byte mask
Base position:Top of Frame, Top of IPv4 Header,
Top of IPv6 Header*”, 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*®, PRBS Frame Error*s

Combination;

And, Or

Ethernet (Type II, IEEE802.3, Mac Control), VLAN,
MPLS, LLC, LACP, BPDU (STP, RST, MST), ARP,
Ethernet OAM, IP, IPv6 (Extended, Header % & ¢),
IPX, OSINL, IS-IS, IGMP (IGAP #&te), 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 #%41¢), CiscoHDLC,
MAPOS, NSP, SSP, Test Frame

Extended Decode | Sniffer® Technologies (Opt04) £7-1% MX123002A T X
Protocol N—MENTEY 22—/, 400 FEE TT ahaL 7 a—RELR
Al RE
MD1230 7 73Vi% Ethereal® Convert #8E% & ¢
Replay X v T F XTI — LR FEAN — A
Latency Test Frame #3579 5Z&12X0 1 Y7V 7 fH, Max,

Min, Avg. L% 7 V2T Latency &3/~

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

Offset
Graph

32 W A DIE R R

Sy fRRE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
SRREIZ LD, Max. 3 min

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

*7: MD1230B-12 23 A2

*8: MD1230B-11 23432
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Traffic Monitor 64 AR —AETYTILZA LRIE FTRE
Target: MAC Address, IPv4 Address, Protocol Number
(Ether Type, IP Protocol)
Traffic Map 64 AN — AETYT /LA A LIZHIE AT AE

Target: MAC Address, IPv4 Address

Service Disruption Time

Frame Disruption Fffi

Automatic Test

RFC2544 Automatic Test

Port Pairs

Test Setting

Throughput

Latency

LLF o 6 FEOT AMIHHEG (MD1230 7 730k [1]~[5]12 F L
CRBR FTRE)

[1] Throughput

2] Latency

] Frame Loss Rate

] Back-to-back Frames

]

]

System Recovery

[
[
[
[
(6] Reset

3
4
5
6

-t
=
A

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

Traffic Orientation: Unidirectional, Bidirectional

Mesh Type: Round Robin, Peak Loading

VLAN Tag: On/Off

VLAN ID: 1~4095

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

Duration: 2~999 s

Number of Trials: 1~50

Burst Size: 1~1000

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

resolution, 0.01% step

Loss Tolerance: 0~100%, 0.0001% step

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

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

Duration: 2~999 s

Number of Trials: 1~50

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

Burst Size: 1~1000

Result: Latency (43fi##E 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

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

Result: Frame Loss Rate (%)

Graph: Frame Rate vs. Frame Loss Rate

Duration: 2~999 s

Number of Trials: 1~50

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

Loss Tolerance: 0~100%, 0.0001% step

Result: 7L —2%%

Graph: 7L —24%% vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

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

Burst Size: 1~1000

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

Graph: Recovery time vs. Frame Size

Reset Rate (%): User defined
Burst Size: 1~1000
Sequence: Start — Waiting trigger — Triggered — Stop
Graph: Reset time (Zf#RE 1 us, fEEE 1 us)
RFC2889 Automatic Test LU D 10 FEE DT AMI .
(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 Z/#)

Throughput, Frame Loss
and Forwarding Rate s

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: 1~4095
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Partially Meshed One to | Inter Frame Gap: (Inter Frame Gap Z#)
Many/Many to One 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: 1~4095

Partially Meshed Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic
Multiple Devices 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) A

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: 1~4095

Partially Meshed Traffic: Tx/Rx Ports — Tx/Rx Ports Local Traffic
Unidirectional Traffic 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: 1~4095
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Congestion Control 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: 1~4095

Forward Pressure and Traffic: Tx Ports, Rx Port
Maximum Forwarding Duration: 2~300 s
Rate 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)
VLAN Tag: On/Off

VLAN ID: 1~4095

Address Caching Traffic : Test Port, Learning Port, Monitoring Port
Capacity 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: 1~4095

Address Learning Rate 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: 1~4095

Error-Frame Filtering Traffic: Tx Port, Rx Port
Duration: 2~300 s

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

Result: Frame count, pass/fail

VLAN Tag: On/Off
VLAN ID: 1~4095
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Broadcast Frame
Forwarding
and Latency

Traffic: Tx Port, Rx Port

Duration: 2~300 s

Address per Port: 1~16777216

Tload: 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: 1~4095

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:All0O, 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

T AN =V EMEH T 5720 121E, Setup Utility T
Remote Control @ Active Interface % None F£7-i% Ethernet
IR ELTLIEENY,

B{EEE: 0~+40C
& —20~+60C

26 WLLF

PICMG2.0 R2.1 {ZH#EHL

262.0 (W) X20.0 (H) X174.5 (D) mm
HEREEET

1.0kg LL'F
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T4 MU120111A
Bl 10/100M A —HFvbEVa—/1
Y Module X1
Interface
Corresponding Specification | 10BASE-T, 100BASE-TX
Connector RJ-45
Number of Ports 8
Bit Rate 10 M, 100 Mbit/s
Auto Negotiation On/Off
Flow Control On/Off
LED Link, Tx/Collision, Rx/Error
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
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Duplex Mode Full/Half
MII/MDIO properties Auto negotiation On/Off, Restart, Loop back On/Off, MII

registers (MII register OBAEAEZ i/ H LIS LOEEHL AT
He, MR 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*!, Address Swap ™2

*1: MU120111A T, Through mode (& Port 1 & Port 2 33X Port 5 & Port
6 DFAEHE THHE

*2: MU120111A C, Address Swap mode i Port 1 & Port 5 DA G
THHE
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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: S fiEHE 800 ns, 8 us~1700 s THEIEMEFE~IX
Random 7% & Al HE

100BASE-TX: 43fi#HE 80 ns, 800 ns~170 s T EMEIL
Random &% /€ 7 HE

10BASE-T: /\ﬁéﬁ_ﬁé 800 ns, 8 us~1700 s THEEMER
A HE

100BASE-TX: /\ﬁ’qi 80 ns, 800 ns~170 s CHETEMERT
S

10BASE-T: SyfRBE 800 ns, 8 us~1700 s THEEMRE
wHE

100BASE-TX: 45fi#fE 80 ns, 800 ns~170 s THETHEHRT
S

A-32



EVa—)L (MU120111A) (#iE)

I5H g
Frame Setting Preamble Size: 4~255 byte

MAC Address: Fixed, Increment, Decrement, Random
(RIS % 4 bit HALTHE), Gateway (DA
D7), This port (SA DF)

VLAN tag*s: VLAN tag % 1 EAHAIeTHE, VLAN ID I3
Increment, Decrement, Random % & 7] HE

MPLS label *3: MPLS label (&7 E) 2 10 &£ AT
HE

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 Tkhi:
ICMPv6/1Pv6, TCP/1Pv6, UDP/IPv6, IPv6 over
IPv4, ICMPv6/IPv6 over IPv4, TCP/IPv6 over
IPv4, UDP/TPv6 over IPv4

IPv4/IPv6: IP Destination/Source Address X [ & &,
Increment, Decrement, %72{ZRandom (€<
TR TE Rl BE

TCP/UDP: Destination Port Number F7zid Source Port
Number % Increment ¥72/% Random Zf%/E 7]
HE

PIM-SMv2 Protocol (Opt21) 2 Txbi:
PIM Register Message

MLDA Protocol (Opt22) (ZThFhi:
ICMPv6 MLDA Type Message

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

Data Field: {I: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 #%/E Al HE

Data Field 1 @7+ Programmable, Time Stamp*4, Sequence
Number™4, Test Frame #%/E A[5E

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

Frame Size 18~10, 000 byte

Auto, Fixed, Increment™5, $£7-/% Random ™5 |Z3% & Al HE

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

*k4: Sequence number F£72(% Time stamp Zf HL7=&%, TCP/UDP 737~k
@ Checksum field |7 —DEDMHASID

*5: Frame Size ® Increment & Random % F!% Protocol 7% None D L&D
HFEE I HE
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Protocol Setting
Ethernet Preamble: 10101010 (Z® #5E, First byte ™7 10101010

IPv4 (RFC0791)

[l )
SFD: 10101011 (Z5% AlHg
DA: (— Frame setting /MAC Address /)
SA: (— Frame setting /MAC Address )
Type: Automatically assigned, User defined
FCS: A®EH

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 Z#=IRL7=551T BB E
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask #% € Al HE)
Destination Address: Static, Increment, Decrement,
Random (Class & Mask 7% € Al HE
Option: 0~40 byte
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IPv6 (RFC2460) Version (4 bit): 6 (DEC)
Traffic Class (8 bit): O-uncharacterized traffic
1-“filler” traffic
2-unattended data transfer
3-reserved
4-attended bulk transfer
5-reserved
6-interactive traffic
T-internet control traffic
Flow Label (20 bit): 20 bit user defined (initial All 0)
Payload Length (16 bit): Auto
Next Header (8 bit): 0~255 (DEC) user defined (initial
59)
Hop Limit (8 bit): 0~255 user defined (initial 0)
Source Address (128 bit): Static, Increment, Decrement,
Random (Class & Mask %7€ AJHE)
(byte mask)
Destination Address (128 bit):Static , Increment ,
Decrement , Random
(Class & Mask %7€ "l #E
(byte mask)

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

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

Sequence number (32 bit): User defined

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

-t
=
A

Data offset (4 bit): & EE 5

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

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

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

Padding: All 0

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

Checksum (16 bit): Auto

IGMP (RFC2236) Type (4 bit): 11- Membership Query
12- Versionl Membership Report
16- Version2 Membership Report
17- Leave Group
Max Response Time (8 bit): User defined, 0~255
Checksum (16 bit): Automatically calculated
Group Address (32 bit): User defined
Version: #%E/E 2
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ICMP
(RFC792, 950, 1256)

RIP (RF(C2453)

Type (8 bit): 0= Reply

3 = Destination Unreachable

4 = Source Quench

5 = Redirect

8 = Echo

9 = Router Advertisement

10 = Router Selection

11 = Time Exceeded

12 = Parameter Program

13 = Time Stamp

14 = Time Stamp Reply

15 = Information Request

16 = Information Reply

17 = Address Mask Request

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

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

Version (8 bit):

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 (16bit): 1
Protocol Type (16 bit): 0800 (h)
HA Length (8bit): 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: FEXFIE

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)

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) I THER

PIM Ver (4 bit): PIM Version number /% 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#f D)
7 = Graft-Ack (PIM-DM fi D %)
8 = Candidate-RP-Advertisement
Adder length (8 Bit): Auto
Checksum (16 Bit): Auto(Checksum IZ PIM message 476
% 16 bit ZklZ 1 ORISR TS
(Register message @ Data #7713FR<)
A DL E Checksum FEIKIZE @)
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MLDA (IEFT Draft) Type (8 bit): 0x96 = MLDA Listener Query

(MLDA Query)

0x97 = MLDA Listener Acknowledgement
(MLDA ACK)

0x98 = MLDA Listener Report

(MLDA Report)

0x99 = MLDA Listener Done ( MLDA

Done)
Code (8 bit): Auto
Checksum (16 bit): Auto
Maximum Response delay (16 bit): User Defined
Reserve-1(16 bit): 0x00
Multicast Address (32 bit): User Defined
Version (8bit): 0x 10
Subtype (8 bit) :

In Type 0 x 96 (MLDA Query),

0x01: General Query

0x02: User-Specific Query for Re-authentication %
(User Query) A
0x11: Challenge-Response Mechanism
Challenge (Challenge)

In Type 0x97 (MLDAACK),

0x21: Authentication Message

0x22: Accounting Message

0x23: Notification Message
In Type 0x98 (MLDA 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
IP IPv4 Header Checksum Error
TCP/UDP TCP/UDP Checksum Error
Data 23w BER #l]7E (MD1230B-11) (25} PRBS Error
Unframed BER Setting Test Pattern®6: 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 £7-1% Port 5 @A f 7] 4E
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Measurement Function
Counter
Mode
Ethernet

IPv4

IPv6 (Opt12)

TCP/UDP

Data

Accumulated, 1 s current

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

FCS Error,

Undersize,

Fragment,

Oversize,

Oversize & FCS Error,

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

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%7 v L 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 @27 422>\ CliE, Capture ®
Pattern and Error Conditions Z [

*7: MU120111A T, IP layer 777 A Moy MI=T—LLCThH
vohEND
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Packet BER Test Transmitted/Received Test Frame Count, Sequence Error,
(Optll1) Received PRBS Frame Error Count/Rate, Received PRBS
Bit Error Count/Rate
Unframed BER Test Bit Error Count/Rate ™6, Pattern Sync.Loss Count/
Second *6
Graph 8 DT 7 & RREFR R, /7fEHE 1s, 1 min, 15 min, 60 min

*6: MU120111A T, Port 1 F£7=1% Port 5 @ Z & i 7] E
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Capture
Capture Buffer
Capture Filter/Trigger

Pattern and
Error Conditions

8 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*®, 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 23 2L

*9: MD1230B-11 23 /432
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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 % & 1¢),
IPX, OSINL, IS-IS, IGMP (IGAP #&1te), 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 #%41¢), CiscoHDLC,
MAPOS, NSP, SSP, Test Frame

Extended Decode | Sniffer® Technologies (Opt04) £7-1% MX123002A T X
Protocol N—MEHTEY 22—/, 400 FEE TT ahaL 7 a—REHLR
Al RE

MD1230 773Vi% Ethereal® Convert #iEx & €0

Replay X v T F XTI — LR FEAN — A
Latency Test Frame #3579 5Z&12X0 1 Y7V 7 fH, Max,
Min, Avg. L% 7 L2 T Latency 37~
Protocol Emulation ARP, ICMP, OSPF (Opt07), BGP-4, ICMPv6 (Optl2),

OSPFv3 (Opt18) *8, BGP4+ (Opt19) *8, IGMPv2,
IGMPv3, IGAP (Optl4), MLDvl (Optl2), MLDv2
(Opt12), MLDA (Opt22) *&, 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 Zfli i3 5&&i3 MD1230B-12 2523 MD1230B-21 %
1Pv4 Address D A%} i
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Frame Arrival Time
Variation
(Packet Jitter)
Resolution 32 WA ERE R
S3fi#BE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
Offset REEIZE D, Max. 3 min.
Graph Frame Count vs. Time Interval
Auto scale: On/Off
Traffic Monitor 64 AN — LFETYT VA A LZHIE 7 RE
Target: MAC Address, IPv4 Address, IPv6 Address,
Protocol Number (Ether Type, IP Protocol)
Traffic Map 64 AN —LFETITILZ A LIZHIE A RE

Target: MAC Address, IPv4 Address, IPv6 Address

Service Disruption Time

Frame Disruption B[

Automatic Test

RFC2544 Automatic Test

Port Pairs

Test Setting

Throughput

LUF D 6 DT AN (MD1230 7 7V iX[1]~[51% £&0
CallR 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: 1~4095

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

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

resolution, 0.01% step

Loss Tolerance: 0~100%, 0.0001% step

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

Graph: Frame Rate (%), Frame/s, Bit/s, byte/s vs. Frame
Size, Theoretical value
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Latency Duration: 2~999 s

Number of Trials: 1~50

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

Burst Size: 1~1000

Result: Latency (43fi#HE 0.01 us)

Graph: Latency vs. Frame Size

Frame Loss Rate Duration: 2~999 s

Number of Trials: 1~50

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

Result: Frame Loss Rate (%)

Graph: Frame Rate vs. Frame Loss Rate

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

Number of Trials: 1~50

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

Loss Tolerance: 0~100%, 0.0001% step

Result: 7L —2%%

Graph: 7L —24%% vs. Frame Size

System Recovery Duration: 2~999 s
Number of Trials: 1~50

Threshold Time: 0~999 s

Rate (%): Overload Rate (B EfH® 110% @ throughput
rate), Moderate Rate

Burst Size: 1~1000

Result: Recovery time (Z3f#6E 1 us, £ 1 us)

Graph: Recovery time vs. Frame Size

Reset Rate (%): User defined

Burst Size: 1~1000

Sequence: Start — Waiting trigger — Triggered — Stop
Graph: Reset time (Zf#RE 1 us, fEEE 1 us)

-t
=
A
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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

LUF D 10 FEE DT AT IS

[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

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: 1~4095

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: 1~4095

[2
(3
(4
(5
(6
(7
(8
[9
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Partially Meshed Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic
Multiple Devices 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: 1~4095

Partially Meshed Traffic: Tx/Rx Ports — Tx/Rx Ports Local Traffic
Unidirectional Traffic Inter Frame Gap: (Inter Frame Gap &)

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

1
%
A

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: 1~4095

Congestion Control 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: 1~4095
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Forward Pressure and Traffic: Tx Ports, Rx Port
Maximum Forwarding Duration: 2~300 s
Rate 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)
VLAN Tag: On/Off

VLAN ID: 1~4095

Address Caching l‘rgaeffr}‘fmzeitfgggé gzarning Port, Monitoring Port
Address Learning Rate: 1~4294967295 frame/s
Initial Address: 1~16777216

Frame Size: 64 byte

Result: # of Address

VLAN Tag: On/Off

VLAN ID: 1~4095

Address Learning Rate 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: 1~4095

Error-Frame Filtering Traffic: Tx Port, Rx Port
Duration: 2~300 s

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

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

VLAN ID: 1~4095

Broadcast Frame Traffic: Tx Port, Rx Port

Forwarding and Latency Duration: 2~300 s

Address per Port: 1~16777216

Tload: 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: 1~4095

Capacity
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Tools
Fragment T TITEERSIL TS Stream 7 — X527 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 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 — vEEHRATH720121F, Setup Utility T
Remote Control @ Active Interface # None F7-i% Ethernet
IZRRELTLIEEWY,

-t
=
A

P
HPH FEHEE: 0~ +40C
& —20~+60C

HEES 256 W LR
PARX PICMG2.0 R2.1 (27l

262.0 (W) X20.0 (H) X174.5 (D) mm
R EEEd

(258 1.0kg LL'F
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W4 MU120112A
i FHEYM =Y R ETa—b
Y 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/T (GBIC &Y 2—/VZkD)

GBIC (SC, RJ-45)
2
1000 Mbit/s

13

E
=

4
=

o
)

NORMALIZED AMPLITUD
o
o

| =
S o
>

00 0220375 05 06250.78 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

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

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

Duplex Mode Full

MII/MDIO properties Auto negotiation On/Off, Restart, Loop back On/Off, MII
registers (MII register OBEAEZ FiA LB L OEEHL AT
He, #IHIEX 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
Optical Send 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 —LAENGEDOEEL Random/Ine DS DN GAP 1X
72 ns (9 byte) L. I

Sy fREE 8 ns, 64 ns~120 s THIEME/-1T
SSAREE 8 ns, 64 ns~120 s TEEEFR
SSAREE 8 ns, 64 ns~120 s TEEEFR

Random 7% & A 6E

5] b

ETEV[T

& Al

AH
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Frame Setting Preamble Size: 2~255 byte

MAC Address: Fixed, Increment, Decrement, Random
(RIS % 4 bit AL THRE) , Gateway (DA
D7), This port (SA DH)

VLAN tag*l: VLAN tag %# 1 BfthivlsE, VLAN ID (%
Increment, Decrement, Random #% /& P[ HE

MPLS label *1: MPLS label ([ EEXE) 2 10 fEE TN
He

Protocol Editing: None , ARP , IPv4 , IGMP/IPv4 ,

ICMP/IPv4 , TCP/IPv4 , UDP/IPv4 ,

RIP/UDP/TPv4 , DHCP/UDP/IPv4 ,

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

IPv6 Expansion (Opt12 (2 Tkt :
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 [#H & i,
Increment, Decrement, %72/3 Random |ZZH <
TEX TE R RE

TCP/UDP: Destination Port Number %7213 Source Port
Number % Increment ¥72/% Random 2% /E W
5

PIM-SMv2 Protocol (Opt21 (2 Txit)

PIM Register Message

MLDA Protocol (Opt22 (ZTx}i)
ICMPv6 MLDA Type Message

Spanning Tree/Link Aggregation (Opt23 (2 TxH)
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 #%/E Al HE

Data Field 1 @7+ Programmable, Time Stamp*2, Sequence
Number*2, Test Frame %€ AJGE

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

Frame Size 48~65,280 byte

Auto, Fixed, Increment™3, 721X Random *3 |Z5% i& A E

% 1: VLAN tag & MPLS labels (X [RIFFZf#E A AT

*2: Sequence number F£72(% Time stamp Z{ HL7=&%, TCP/UDP /X7~ h
@ Checksum field |7 —DEDMHASID

*3: Frame Size ® Increment & Random #% F!% Protocol 7% None D EED
HFEE I HE
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Protocol Setting
Ethernet Preamble: 10101010 (Z ¥ AlHE, First byte ™7 10101010

IPv4 (RFC0791)

[t 7E)
SFD: 10101011 (% Al
DA: (— Frame setting /MAC Address )
SA: (— Frame setting /MAC Address Z )
Type: Automatically assigned, User defined
FCS: AR

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 ##=IRL7=55 1T BB E
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask #% i€ Al HE)
Destination Address: Static , Increment , Decrement ,
Random (Class & Mask #% € Al 6E)
Option: 0~40 byte
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IPv6 (RFC2460) Version (4 bit): 6

Traffic Class (8 bit): O-uncharacterized traffic

1-“filler” traffic
2-unattended data transfer
3-reserved

4-attended bulk transfer
5-reserved

6-interactive traffic
T-internet control traffic

Flow label (20 bit): 20 bit user defined (initial All 0)

Payload Length (16 bit): Auto

Next Header (8bit):0~255 (DEC) user defined (initial

59)

Hop Limit (8 bit): 0~255 user defined (initial 0)

Source Address (128 bit): Static, Increment, Decrement,
Random (Class & Mask #% € A
fig) (byte mask)

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

Decrement Random
(Class & Mask & EA[HE)
(byte mask)

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

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

Sequence number (32 bit): User defined

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

Data offset (4 bit): & EfE 5

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

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

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

Padding: A1 0

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

Checksum (16 bit): Auto

IGMP (RFC2236) Type (4 bit): 11- Membership Query
12- Versionl Membership Report
16- Version2 Membership Report
17- Leave Group

Max Response Time (8 bit): User defined, 0~255

Checksum (16 bit): H#EFHH

Group Address (32 bit): User defined

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

RIP (RFC2453)

Type (8 bit): 0= Reply

3 = Destination Unreachable

4 = Source Quench

5 = Redirect

8 = Echo

9 = Router Advertisement

10 = Router Selection

11 = Time Exceeded

12 = Parameter Program

13 = Time Stamp

14 = Time Stamp Reply

15 = Information Request

16 = Information Reply

17 = Address Mask Request

18 = Address Mask Reply
Code (8bit): User defined 0~255
Checksum (16 bit): 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
1 = RIP versionl
2 = RIP version2
Address Family Identifier (16 bit):
0000
0002 = IP protocol
FFFF = Authentication entry LA 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
Algorithm
Authentication Data: ASCII 16 byte entry

Version (8 bit):

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 (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 (RFC826) HW Type (16bit): 1
Protocol Type (16 bit): 0800 (h)
HA Length (8bit): 6
PALength (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: FEXtH)S

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

A-57



114RA  H#

EVa—I)L (MU120112A) (=)

15H

&

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 fE> MPLS 2353% /& 7] fig

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) IZTH R

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#f D)
7 = Graft-Ack (PIM-DM fi D %)
8 = Candidate-RP-Advertisement
Adder length (8 Bit): Auto
Checksum (16 Bit): Auto(Checksum (& PIM message 47
% 16 bit ZXiC 1 OFIEFIEE T 5
(Register message @ Data #8713 FR<)
AR D LE Checksum FEIK I )
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MLDA (IEFT Draft) Type (8 bit): 0x96 = MLDA Listener Query

(MLDA Query)

0x97 = MLDA Listener Acknowledgement
(MLDA ACK)

0x98 = MLDA Listener Report

(MLDA Report)

0x99 = MLDA Listener Done ( MLDA

Done)
Code (8 bit): Auto
Checksum (16 bit): Auto
Maximum Response delay (16 bit): User Defined
Reserve-1(16 bit) : 0x00
Multicast Address (32 bit):User Defined
Version (8 bit): 0x10
Subtype (8 bit) :
In Type 0x96 (MLDA Query),
0x01: General Query
0x02: User-Specific Query for Re-authentication
(User Query)
0x11: Challenge-Response Mechanism Challenge
(Challenge)
In Type 0x97 (MLDAACK),
0x21: Authentication Message
0x22: Accounting Message
0x23: Notification Message
In Type 0x98 (MLDA Report)

-t
=
A

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
IP IPv4 Header Checksum Error
TCP/UDP TCP/UDP Checksum Error
Data 23 BER #llE (MD1230B-11) (2%}t~ 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
Ethernet

IPv4

IPv6 (Optl2)

TCP/UDP

Accumulated, 1 s current

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

FCS Error,

Undersize,

Fragment,

Oversize,

Oversize & FCS Error,

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

Byte Alignment Error
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*4, UDP Checksum Error*4
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Data Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate, QoS Counter Setting:

QoS #—7 v NI 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 4 a |l 2\ TlE, 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
Unframed BER Test Bit Error Count/Rate, Pattern Sync. Loss Count/Second
Graph 8FED T T 7 %[RRI, 43fi#HE 1's, 1 min, 15 min, 60 min
*k4: MU120112A Ti, IP layer C7 77 A Mz VryNI=T7—ELTH
7RIS
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Capture
Capture Buffer
Capture Filter/Trigger

Pattern and
Error Conditions

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

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*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*s, PRBS Frame Error*é
Combination;

And, Or

*5: MD1230B-12 23 2L

*6: MD1230B-11 230432
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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 %#%&tr), ICMP, ICMPv6
(NDP, MLD, MLDA #% & ¢¢), TCP, UDP, OSPF,
OSPFv3, DVMRP, LDP (CR-LDP), BGP4, RIP, DHCP,
RSVP (RSVP-TE), BGP4 +, PIM-SMv2, PPP (LCP,
IPCP, IPv6CP, OSINLCP, MPLSCP # & t¢), CiscoHDLC,
MAPOS, NSP, SSP, Test Frame

Extended Decode | Sniffer® Technologies (Opt04) 721X MX123002A =% X
Protocol PR—=MEHTEY 2—/WZED, 400 i ETT abaL T a—RELE
Al R
MD1230 773Vi% Ethereal® Convert #&FE%4 %10
Replay Xr I F XTI — L EEFEAN — L
Latency Test Frame #5573 5Z&I2&0 1 Y7V 7 E, Max,
Min, Avg. L% 7 V2T Latency 3R~
Protocol Emulation ARP, ICMP, OSPF (Opt07), BGP-4, ICMPv6 (Opt12),

OSPFv3 (Optl8) *5, BGP4 + (Optl9) *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 [F]
Result: Reply, bytes, time, TTL

*5: MD1230B-12 7342

*7: IPv6 Address & ff 9 5LX13X MD1230B-12 2342
MD1230B-21 i IPv4 Address @ Z%f)ix
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Frame Arrival Time
Variation
(Packet Jitter)
Resolution 32 B ARFE R R IR
ZyfiERE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
Offset Sy fiEBEICZ D, Max. 3 min.
Graph Frame Count vs. Time Interval
Auto scale: On/Off
Traffic Monitor 64 AR —LFETYT VLA LITHIE 7] RE
Target: MAC Address, IPv4 Address, IPv6 Address,
Protocol Number (Ether Type, IP Protocol)
Traffic Map 64 AN —ALFETIT VLA LZHIE A HE

Target: MAC Address, IPv4 Address, IPv6 Address

Service Disruption Time

Frame Disruption FfH

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 Resolution: 1 ms
Monitor FRofREE: 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
MAUC, 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 (F/RFEHE 1 ms)
1,000~20,000 ms, Step 10 ms
(£~ f%HE 10 ms)
10,000~100,000 ms, Step 100 ms
(FR53f#AE 100 ms)
50,000~500,000 ms, Step 500 ms
(R4 f#AE 500 ms)
100,000~1,000,000 ms, Step 1,000 ms
(KR fRRE 1)
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 FoRrfiREE: 1 ms, 10 ms, 100 ms, 500 ms, 1s
Monitor Player 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 (F/ROEHRE 1 ms)
1,000~20,000 ms, Step 10 ms
(R fRHE 10 ms)
10,000~100,000 ms, Step 100 ms
(53 f#HE 100 ms)
50,000~500,000 ms, Step 500 ms
(F5f#HE 500 ms)
100,000~1,000, 000 ms, Step 1,000 ms
(RRIrfERE 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

LLF @ 6 FiEOT AMIHIG (MD1230 7 73V [1]~[5] &2 £ Lo
TR AT 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: 1~4095
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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, TP
Device Type: Store and Forward, Bit Forward
Leaning Frame:
Leaning Mode: Never, Once, Every Trial
Retries: 1~999

Duration: 2~999 s

Number of Trials: 1~50

Burst Size: 1~1000

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

resolution, 0.01% step

Loss Tolerance: 0~100%, 0.0001% step

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

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

Duration: 2~999 s

Number of Trials: 1~50

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

Burst Size: 1~1000

Result: Latency (77f#hE 0.01 us)

Graph: Latency vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

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

Result: Frame Loss Rate (%)

Graph: Frame Rate vs. Frame Loss Rate

Duration: 2~999 s

Number of Trials: 1~50

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

Loss Tolerance: 0~100%, 0.0001% step

Result: 7L —2%%

Graph: 7L —2%% vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

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

Burst Size: 1~1000

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

Graph: Recovery time vs. Frame Size

Rate (%): User defined

Burst Size: 1~1000

Sequence: Start — Waiting trigger — Triggered — Stop
Graph: Reset time (77f#HE 1 us, fEEE 1 us)
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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

LUF @ 10 FREEDT ARG .

[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: 1~4095

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: 1~4095
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Partially Meshed Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic
Multiple Devices 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: 1~4095

Partially Meshed Traffic: Tx/Rx Ports — Tx/Rx Ports Local Traffic
Unidirectional 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: 1~4095

Congestion Control 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: 1~4095

-t
=
A
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Forward Pressure and Traffic: Tx Ports, Rx Port
Maximum Forwarding Duration: 2~300 s
Rate 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)
VLAN Tag: On/Off

VLAN ID: 1~4095

Address Caching Traffic : Test Port, Learning Port, Monitoring Port
Capacity 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: 1~4095

Address Learning Traffic: Test Port, Learning Port, Monitoring Port
Rate 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: 1~4095

Error-Frame Filtering 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: 1~4095

Broadcast Frame Traffic: Tx Port, Rx Port

Forwarding and Latency 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: 1~4095
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Tools
Fragment T TIZBFRSIL TS 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 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 5729 I121%, Setup Utility T
Remote Control @ Active Interface % None F£7-i% Ethernet

IR ELTLIEE Y,
BREEMERE
T 4 B ERE: 0~+40C
PRAER: —20~+60C
HEE T 30 WLLF
PARX PICMG2.0 R2.1 [T #EHiL
262.0 (W) x20.0 (H) X174.5 (D) mm
e EEd
H& 1.0kg LAF
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I5H R
B4 MU120118A
wndh 10 FHEYM =¥ Ry hEY2—/L
Y Module X 1
F7rar MU120118A-01 WAN-PHY
Interface

Corresponding Specification

Connector
Number of Ports
Bit Rate

Clock Variation

Pulse Mask

Laser Safety

Flow Control
LED

10GBASE-SR/LR/ER/LW*1 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

XENPAK (SC)
2
10 Gbit/s

Variable (XAUI Clock)
Variable range: =100 ppm

14

w 1.0
a

0.7
0.72]
[ I O |

AMPLITU

NORMALIZED
@
oo

| =
© o
P

0.0 025 04 05 96 075 1.0

NORMALIZED TIME (Unit Interval)

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

On/Off
Link, Tx, Rx, Error

*1: HEZ(EHKIL IEEE 802.3ae-2002 (ZEHL
*2: 10GBASE-LW Z{# 3 2(213 MU120118A-01 23432
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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
IPv6 (Opt12)
This port MAC Address
IPv6 Address, Default Router, Link-Local Address
Neighbor Solicitation Not send, Reply to this port IPv6 Address, Reply to all +F
Reply IPv6 Addresses 2
Echo Reply Not send, Reply to this port Echo Request A
Protocols 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/Off
MPLS (LDP/CR-LDP) :On/Off
MPLS (RSVP) :On/Off
Duplex Mode Full
MII/MDIO properties Loop back On/Off, MDIO registers (MDIO register D HL{E
fE% Read/Write "HE, #J#IF% &), Flow Control Receive,
Multicast Pause Address (01-80-C2-00-00-01), Directed
Address (This Port, User Defined)
Mode Normal, Monitor, Through
Optical Send 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
1~1,099,511,627,775

Raw Frame, Decoded

Gap Setting

Inter Frame Gap

Inter Burst Gap
Inter Stream Gap

0.8 ns, 7.2 ns~120 s CEEME7/-IX Random % & 7]

ol \ON
o t'/
=
-+
anp
o

Y EEE 0.8 ns, 7.2 ns~120 s CE EER E 7l fE
3 EEE 0.8 ns, 9.6 ns~120 s CE EERH E 7l fE
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Frame Setting Preamble Size: 2~255 byte

MAC Address: Fixed, Increment, Decrement, Random (7]
ZEi% 4 bit WL THEE), Gateway (DA @
%), This port (SA D)

VLAN tag™®s: VLAN tag % 1 BifFINFA[6E, VLAN ID X
Increment, Decrement, Random 7% i€ " HE

MPLS label *3: MPLS label ([E/EMERRE) 2 10 fHETHHANAT
HE

Protocol Editing: None , ARP , IPv4 , IGMP/IPv4 ,

ICMP/IPv4 , TCP/IPv4 , 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 I [#H & i,
Increment, Decrement, ¥721% Random (ZF 1%
TR E Al HE

TCP/UDP: Destination Port Number 7213 Source Port
Number % Increment F72/3% Random (Z5% & 7]
Ae

PIM-SMv2 Protocol (Opt21 [ZTxfit): PIM Register

Message

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

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

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 % Al HE

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

Programmable Header Pattern: 1 -2 @ User defined
PN

pattern 5% iE A HE
Frame Size 48~65,280 byte *5
Auto, Fixed, Increment™s, £721% Random *6 |Z5% & AIHE*7

%k 3: VLAN tag & MPLS labels (Z[RIFRF il AN AT

% 4: Sequence number F721% Time stamp Z{# AL7=L%, TCP/UDP /347
@ Checksum field IT=7—DEHAZILD

*5: 10GBASE-LW ® WAN mode F#/Z 48~9, 600 byte

A-75



114RA  H#

*6: Frame Size ® Increment & Random % F!% Protocol 7% None D&ED
AR E P HE

*7: 10GBASE-LW ® WAN mode FfiZ Auto & Fixed @ % m[HE




EVa—I)L (MU120118A) (=)

15H

&

Protocol Setting
Ethernet

IPv4 (RFC0791)

Preamble: 10101010 (Z ¥ AlHE, First byte ™7 10101010

[ )

SFD: 10101011 (% Al

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

FCS: H#hFHE

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 55 1L B EERE
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask &% € 7] HE)
Static , Increment , Decrement ,

Destination Address:

Option: 0~40 byte

Random (Class & Mask

wE I EE
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IPv6 (RFC2460)

TCP (RFC0793)

UDP (RFC0768)

IGMP (RFC2236)

Version (4 bit): 6

Traffic Class (8 bit): O-uncharacterized traffic

1-“filler” traffic
2-unattended data transfer
3-reserved

4-attended bulk transfer
5-reserved

6-interactive traffic
T-internet control traffic

Flow Label (20 bit): 20 bit user defined (initial All 0)

Payload Length (16 bit): Auto

Next Header (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 (Class & Mask #%7EA]
iie) (byte mask)

Destination Address (128 bit): Static ,  Increment

Decrement, Random (Class
& Mask & EFATHE) (byte
mask)

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

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

Sequence number (32 bit): User defined

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

Data offset (4 bit): & EfE 5

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

Control bit (6 bit): User Defined, bit Ti&E

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

Checksum (16 bit): Auto

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

Option: 0~40 byte

Padding: Al1 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: #%EH 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 Selection

11 = Time Exceeded

12 = Parameter Program

13 = Time Stamp

14 = Time Stamp Reply

15 = Information Request

16 = Information Reply

17 = Address Mask Request

18 = Address Mask Reply
Code (8 bit): User defined 0~255
Checksum (16 bit): HEIFHH (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 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 (RFC826) 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: FEXtH)S

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
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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 2353% /& 7] fig

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) (2 TR

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 fFEH D)
7 = Graft-Ack (PIM-DM D #)
8 = Candidate-RP-Advertisement
Adder length (8 Bit): Auto
Checksum (16 Bit): Auto(Checksum /X PIM message 47
% 16 bit ZXiC 1 OFIEEFEETS
(Register message @ Data #5713 FR<)
HEHRODLE Checksum fEI I ER)
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MLDA (IEFT Draft)

Type (8 bit): 0x96 = MLDA Listener Query
(MLDA Query)
0x97 = MLDA Listener Acknowledgement
(MLDA ACK)
0x98 = MLDA Listener Report
(MLDA Report)
0x99 = MLDA Listener Done
(MLDA Done)
Code (8 bit): Auto
Checksum (16 bit): Auto
Maximum Response delay (16 bit): User Defined
Reserve-1(16 bit) : 0x00
Multicast Address (32 bit): User Defined
Version (8 bit): 0x10
Subtype (8 bit):
In Type 0x96 (MLDA Query),
0x01: General Query
0x02: User-Specific Query for Re-authentication
(User Query)
0x11: Challenge-Response Mechanism Challenge
(Challenge)
In Type 0x97 (MLDAACK),
0x21: Authentication Message
0x22: Accounting Message
0x23: Notification Message
In Type 0x98 (MLDA 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
IP IPv4 Header Checksum Error
TCP/UDP TCP/UDP Checksum Error
Data 23k BER #l]7E (MD1230B-11) (25} 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 ~
9.9E-3)

*8: 10GBASE-LW ® WAN mode Kf, Unframed (3 AR 7],
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Measurement Function
Counter
Mode
Ethernet

IPv4

IPv6 (Opt12)

TCP/UDP

Data

Packet BER Test
(Opt11)

Accumulated, 1 s current

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

FCS Error,

Undersize,

Fragment,

Oversize,

Oversize & FCS Error,

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

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

IP Header Checksum Error

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% >k 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 4 aZ 2\ TiL, 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: MU120118A Tid, IP layer T7 77 A MbSN /oy NI=F—LLCTH
RS2
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Unframed BER Test

LFS (Opt16)

Graph

XENPAK Test (Optl3) A AF—/LEZNTWWAHEX: 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 FD /T 7 %[RRI R, 77fEHE 1's, 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*19, 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*!

Combination;
And, Or

*10:MD1230B-12 2B

*11:MD1230B-11 23442
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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 % & %p),
IPX, OSINL, IS-IS, IGMP (IGAP %#%&tr), ICMP, ICMPv6
(NDP, MLD, MLDA #% & ), TCP, UDP, OSPF,
OSPFv3, DVMRP, LDP (CR-LDP), BGP4, RIP, DHCP,
RSVP (RSVP-TE), BGP4 +, PIM-SMv2, PPP (LCP,
IPCP, IPv6CP, OSINLCP, MPLSCP # & t¢), CiscoHDLC,
MAPOS, NSP, SSP, Test Frame

Extended Decode | Sniffer® Technologies (Opt04) 721X MX123002A =% X
Protocol R—=MEHNTEY 2—/WIZLD, 400 T rbaL T a—REfLk
Al R
MD1230 773Vi% Ethereal® Convert #&FE%4 %10
Replay Xr I F XTI — L EEFEAN — L
Latency Test Frame #5573 5Z&I2&0 1 Y7V 7 E, Max,

Min, Avg. L% 7 V2T Latency 3R~
/:‘-Ll-
WAN-PHY XENPAK module (373> 7 7% 2 T 570

®, LAN-PHY XENPAK module (2t THED IS DX
IMRELIRVET,

Protocol Emulation

ARP, ICMP, OSPF (Opt07), BGP-4, ICMPv6 (Optl2),
OSPFv3 (Optl8) *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 [H]
Result: Reply, bytes, time, TTL

% 10:MD1230B-12 2342

*12:1Pv6 Address Zff 9 5L XX MD1230B-12 2343
MD1230B-21 i IPv4 Address @ Z%f)ix
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Frame Arrival Time
Variation
(Packet Jitter)
Resolution 32 B ARFE R R IR
4rfiERE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1 s
Offset SrfiERRIZ LD, Max. 3 min
Graph Frame Count vs. Time Interval
Auto scale: On/Off
Traffic Monitor 64 AR —LFETYT VLA LITHIE 7] RE

Target: MAC Address, IPv4 Address, IPv6 Address,
Protocol Number (Ether Type, IP Protocol)

Traffic Map 64 AN —ALFETIT VLA LZHIE A HE
Target: MAC Address, IPv4 Address, IPv6 Address

Service Disruption Time Frame Disruption R

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

Automatic Test

RF(C2544 Automatic Test LLIF @ 6 FEEDOT ANMIRHG (MD1230 7 730X [1]~[5]% £ Lo
THBRATRR)

1] Throughput

2] Latency

3] Frame Loss Rate

4] Back-to-back Frames

5] System Recovery

6] Reset

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

Traffic Orientation: Unidirectional, Bidirectional

Mesh Type: Round Robin, Peak Loading

VLAN Tag: On/Off

VLAN ID: 1~4095

r—u—u—u—u—u—

Port Pairs
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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, TP
Device Type: Store and Forward, Bit Forward
Leaning Frame:
Leaning Mode: Never, Once, Every Trial
Retries: 1~999

Duration: 2~999 s

Number of Trials: 1~50

Burst Size: 1~1000

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

resolution, 0.01% step

Loss Tolerance: 0~100%, 0.0001% step

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

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

Duration: 2~999 s

Number of Trials: 1~50

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

Burst Size: 1~1000

Result: Latency (77f#hE 0.01 us)

Graph: Latency vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

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

Result: Frame Loss Rate (%)

Graph: Frame Rate vs. Frame Loss Rate

Duration: 2~999 s

Number of Trials: 1~50

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

Loss Tolerance: 0~100%, 0.0001% step

Result: 7L —2%%

Graph: 7L —2%% vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

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

Burst Size: 1~1000

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

Graph: Recovery time vs. Frame Size

Rate (%): User defined

Burst Size: 1~1000

Sequence: Start — Waiting trigger — Triggered — Stop
Graph: Reset time (77f#HE 1 us, fEEE 1 us)
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RFC2889 Automatic Test LU 10 FF DT AMI% I
(Opt10) [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

— e, — —
[ i S bt s R i b

2
3
4
5
6
7
8
9
1

Fully Meshed Inter Frame Gap: (Inter Frame Gap /)

Throughput, Frame Loss | Burst Size: 1~930

and Forwarding Rate s 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: 1~4095

Partially Meshed One to Inter Frame Gap: (Inter Frame Gap /)
Many/Many to One 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: 1~4095
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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: 1~4095

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: 1~4095

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: 1~4095
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Forward Pressure and Traffic: Tx Ports, Rx Port
Maximum Forwarding Duration: 2~300 s
Rate 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)
VLAN Tag: On/Off

VLAN ID: 1~4095

Address Caching Traffic : Test Port, Learning Port, Monitoring Port
Capacity 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: 1~4095

Address Learning Rate 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: 1~4095

Error Frame Filtering 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: 1~4095

Broadcast Frame Traffic: Tx Port, Rx Port

Forwarding and Latency 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: 1~4095

-t
=
A
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Tools

Fragment

T TIBERSIL TS Stream 7 — 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 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 5729 I121%, Setup Utility T
Remote Control @ Active Interface % None F£7-i% Ethernet
IZRREL TLIEEWY,

FIERE: 0~+40C
RER: —20~4+60C

T0W LA

PICMG2.0 R2.1 (Z#EHL

262.0 (W) X40.0 (H) X174.5 (D) mm
REEEET

2.0kg LL'F
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fiZ4 MU120118B
A 10 ¥HEYM—PRyhET2—/b
HE R Module X 1
FFvar MU120118B-01 WAN-PHY
Interface

Corresponding Specification | 10GBASE-SR/LR/ER/LW™*t 2(XENPAK Module {24%)

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

w 10
[=)

p=}

(ST S B B

T

T 072
05

NORMALIZED AMPLI
@
oo
2

|-
S o
=

00 025 04 05 596 075 1.0

NORMALIZED TIME (Unit Interval)

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

1M
Flow Control On/Off
LED Link, Tx, Rx, Error

% 1: HEZEHMEIT IEEE 802.3ae-2002 YEHL
% 2: 10GBASE-LW % 951213 MU120118B-01 2343
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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

Neighbor Solicitation
Reply

Echo Reply

Protocols

Duplex Mode
MII/MDIO properties

Mode
Optical Send

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
BGP4:0n/Off
BGP4+:0n/Off

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

Full

Loop back On/Off, MDIO registers (MDIO register OILfE
fEi% Read/Write FIGE, #IHI5XE), 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
1~1,099,511,627,775

Raw Frame, Decoded

Gap Setting

Inter Frame Gap

Inter Burst Gap

Inter Stream Gap

0.8 ns, 7.2 ns~120 s CEEME7/-IX Random % & 7]

ol \ON
o t'/
=
+y
anp
o

Y EEE 0.8 ns, 7.2 ns~120 s CE EER E 7l fE
3 EEE 0.8 ns, 9.6 ns~120 s CE EERH E 7l fE
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Frame Setting

Frame Size

Preamble Size: 2~255 byte

MAC Address: Fixed, Increment, Decrement, Random
(RIEER% 4 bit HAZTHRE), Gateway (DA
D), This port (SA DFH)

VLAN tag*®: VLAN tag # 1 B AH/I7HE, VLAN ID 13
Increment, Decrement, Random #% & Al HE

MPLS label*3: MPLS label (EEERE) 2 10 fHE TN
HE
Protocol Editing: None , ARP , IPv4 , IGMP/IPv4 ,
ICMP/1Pv4 , TCP/IPv4 , UDP/IPv4 ,
RIP/UDP/IPv4 , DHCP/UDP/IPv4 ,
IPv6, IPX, IS-IS, MAC Control Frame
(Pause Frame)

IPv6 Expansion (Opt12) (2T
ICMPv6/IPv6 , TCP/IPv6 , UDP/IPv6 , IPv6 over
IPv4, ICMPv6/IPv6 over IPv4, TCP/IPv6 over 1Pv4,
UDP/IPv6 over IPv4

IPv4/IPv6: IP Destination/Source Address (% [#H & fH ,
Increment, Decrement, 7213 Random IZZI%E
R TE FIRE

TCP/UDP: Destination Port Number 7213 Source Port
Number % Increment ¥72/% Random Z5%/E W]
Ae

PIM-SMv?2 Protocol (Opt21)(ZTkbits: PIM Register

Message

MLDA Protocol (Opt22) {2 Txti:
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&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 *4, Sequence
Number*4, Hardware Random Pattern™4, Test Frame.

Programmable Header Pattern: 1 -2 @ User defined
pattern &% iE FJHE

48~65,280 byte™*5

Auto, Fixed, Increment™s, £7-i% Random ™6 {Z5R 7 "] HE™7

% 3: VLAN tag & MPLS labels (Z[RIFF il AN AT

*4: Sequence number F£72(% Time stamp ZfHL7=&%, TCP/UDP /X~ h
@ Checksum field |7 —DEDHASND

*5: 10GBASE-LW @ WAN mode Ffl% 48~9, 600 byte
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*6: Frame Size ® Increment & Random #% F!% Protocol 7% None D &&ED
AR E I HE
*7: 10GBASE-LW ® WAN mode FflZ Auto & Fix D F A HE
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Protocol Setting
Ethernet

IPv4 (RFC0791)

Preamble: 10101010 (Z % 748, First byte ™7 10101010
It )

SFD: 10101011 (&% nlfeg

DA: (— Frame setting /MAC Address )

SA: (— Frame setting /MAC Address )

Type: Automatically assigned, User defined

FCS: AR

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 ##=IRL7=55 1T BB E
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask #% i€ Al HE)
Destination Address: Static , Increment , Decrement ,
Random (Class & Mask #% € Al 6E)
Option: 0~40 byte
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IPv6 (RFC2460)

TCP (RFC0793)

UDP (RFC0768)

IGMP (RFC2236)

Version (4 bit): 6
Traffic Class (8 bit): O-uncharacterized traffic
1-“filler” traffic
2-unattended data transfer
3-reserved
4-attended bulk transfer
5-reserved
6-interactive traffic
7-internet control traffic
Flow Label (20 bit): 20 bit user defined (initial All 0)
Payload Length (16 bit): Auto
Next Header (8 bit): 0~255 (DEC) user defined (initial
59)
Hop Limit (8 bit): 0~255 user defined (initial 0)
Source Address (128 bit): Static, Increment, Decrement,
Random (Class & Mask &% /& AJ
#E) (byte mask)
Destination Address (128 bit): Static , Increment ,
Decrement Random
(Class & Mask #%iE Al HE
(byte mask)
Source Port (16 bit): User defined, 0~65535
Destination Port (16 bit): User defined, 0~65535
Sequence number (32 bit): User defined
Acknowledgement number (32 bit): User defined, 0000~
FFFF

Data offset (4 bit): & EfE 5

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

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

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

Padding: Al1 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: #%EH 2
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ICMP
(RFC792, 950, 1256)

RIP (RFC2453)

Type (8 bit): 0= Reply

3 = Destination Unreachable

4 = Source Quench

5 = Redirect

8 = Echo

9 = Router Advertisement

10 = Router Selection

11 = Time Exceeded

12 = Parameter Program

13 = Time Stamp

14 = Time Stamp Reply

15 = Information Request

16 = Information Reply

17 = Address Mask Request

18 = Address Mask Reply
Code (8bit): User defined 0~255
Checksum (16 bit): 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
1 = RIP versionl
2 = RIP version2
Address Family Identifier (16 bit):
0000
0002 = IP protocol
FFFF = Authentication entry L 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

Version (8 bit):
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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 (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: FEXtH)S

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)

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 fE> MPLS 2353% /& 7] fig

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 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 /X PIM message 47
% 16 bit ZXiC 1 OFIEEFEETS
(Register message @ Data #5713 FR<)
HEHRODLE Checksum fEI I ER)
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MLDA (IEFT Draft) Type (8 bit): 0x96 = MLDA Listener Query
(MLDA Query)
0x97 = MLDA Listener Acknowledgement
(MLDA ACK)
0x98 = MLDA Listener Report
(MLDA Report)
0x99 = MLDA Listener Done
(MLDA Done)

Code (8bit): Auto

Checksum (16 bit): Auto

Maximum Response delay (16 bit): User Defined

Reserve-1(16 Bit): 0x00

Multicast Address (32 bit): User Defined

Version (8 bit): 0x10

Subtype (8 bit):

In Type 0x96 (MLDA Query),
0x01: General Query

0x02: User-Specific Query for Re-authentication %
(User Query) A

0x11: Challenge-Response = Mechanism  Challenge
(Challenge)

In Type 0x97 (MLDAACK),
0x21: Authentication Message
0x22: Accounting Message
0x23: Notification Message

In Type 0x98 (MLDA 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
IP IPv4 Header Checksum Error
TCP/UDP TCP/UDP Checksum Error
Data 2y BER HIE (MD1230B-11) [Z%fii~: 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-10~9.9E-3)

*8: 10GBASE-LW ® WAN mode Kf, Unframed (& AR,
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Measurement Function
Counter
Mode
Ethernet

IPv4

IPv6 (Opt12)

TCP/UDP

Data

Packet BER Test
(Opt11)

Accumulated, 1 s current

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

FCS Error,

Undersize,

Fragment,

Oversize,

Oversize & FCS Error,

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

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

IP Header Checksum Error

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% >k 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 4 aZ 2\ TiL, 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
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Unframed BER Test

LFS (Opt16)

Graph

XENPAK Test (Optl3) A AF—/LEZNTWWAHEX: 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 FD /T 7 %[RRI R, 77fEHE 1's, 1 min, 15 min, 60 min

*9: MU120118B Tid, IP layer T7 77 A MbSn /oy NI=F—LLCTH
RS
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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*19, 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*!

Combination;
And, Or

*10: MD1230B-12 230432

*%11: MD1230B-11 23 2L
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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 %#%&tr), ICMP, ICMPv6
(NDP, MLD, MLDA #% & ¢¢), TCP, UDP, OSPF,
OSPFv3, DVMRP, LDP (CR-LDP), BGP4, RIP, DHCP,
RSVP (RSVP-TE), BGP4 +, PIM-SMv2, PPP (LCP,
IPCP, IPv6CP, OSINLCP, MPLSCP # & t¢), CiscoHDLC,
MAPOS, NSP, SSP, Test Frame

Extended Decode | Sniffer® Technologies (Opt04) 721X MX123002A =% X
Protocol R—=MEHNTEY 2—/WIZLD, 400 T rbaL T a—REfLk
Al R
MD1230 773Vi% Ethereal® Convert #&FE%4 %10
Replay Xr I F XTI — L EEFEAN — L
Latency Test Frame #5573 5Z&I2&0 1 Y7V 7 E, Max,

Min, Avg. L% 7 V2T Latency 3R~
/:‘-Ll-
WAN-PHY XENPAK module (373> 7 7% 2 T 570

®, LAN-PHY XENPAK module (2t THED IS DX
IMRELIRVET,

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 [H]
Result: Reply, bytes, time, TTL

*10: MD1230B-12 2342

*12: IPv6 Address ZfEH 3 5L X1X MD1230B-12 A2
MD1230B-21 i IPv4 Address @ Z%})ix
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Frame Arrival Time
Variation (Packet Jitter)

Resolution 32 U BRE R
4rfiERE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1 s
Offset SrfiERRIZ LD, Max. 3 min
Graph Frame Count vs. Time Interval
Auto scale: On/Off
Traffic Monitor 64 AN —ALFETIT VLA LZHIE A HE
Target: MAC Address, IPv4 Address, IPv6 Address,
Protocol Number (Ether Type, IP Protocol)
Traffic Map 64 AN —ALFETIT VLA LZHIE A HE

Target: MAC Address, IPv4 Address, IPv6 Address

Service Disruption Time

Frame Disruption FfH

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

Automatic Test

RFC2544 Automatic Test

Port Pairs

LUF @ 6 DT AMIXHG (MD1230 7 7V iX[1]~[51% £&0
THBRATRR)

[1] Throughput

[2] Latency

[3] Frame Loss Rate

[4] Back-to-back Frames

[5] System Recovery

[6] Reset

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

Traffic Orientation: Unidirectional, Bidirectional

Mesh Type: Round Robin, Peak Loading

VLAN Tag: On/Off

VLAN ID: 1~4095

A-108



EYa—)L (MU120118B) (&)
IHHE &

Test Setting 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

Throughput Duration: 2~999 s

Number of Trials: 1~50

Burst Size: 1~1000

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

resolution, 0.01% step

Loss Tolerance: 0~100%, 0.0001% step

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

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

-t
=
A

Latency Duration: 2~999 s

Number of Trials: 1~50

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

Burst Size: 1~1000

Result: Latency (77f#hE 0.01 us)

Graph: Latency vs. Frame Size

Frame Loss Rate Duration: 2~999 s

Number of Trials: 1~50

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

Result: Frame Loss Rate (%)

Graph: Frame Rate vs. Frame Loss Rate

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

Number of Trials: 1~50

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

Loss Tolerance: 0~100%, 0.0001% step

Result: 7L —2%%

Graph: 7L —2%% vs. Frame Size

System Recovery Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

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

Burst Size: 1~1000

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

Graph: Recovery time vs. Frame Size

Reset Rate (%): User defined

Burst Size: 1~1000

Sequence: Start — Waiting trigger — Triggered — Stop
Graph: Reset time (77f#HE 1 us, fEEE 1 us)
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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

VLT 10 FFEOT AMISS.

[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

velrvelmslrelssiralsclws
[ i S bt s R i b

2
3
4
5
6
7
8
9
1

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: 1~4095

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: 1~4095
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Partially Meshed Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic
Multiple Devices 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: 1~4095

Partially Meshed Traffic: Tx/Rx Ports — Tx/Rx Ports Local Traffic
Unidirectional 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: 1~4095

Congestion Control 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: 1~4095

-t
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Forward Pressure and | Traffic: Tx Ports, Rx Port

Maximum  Forwarding | Duration: 2~300 s

Rate 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)

VLAN Tag: On/Off

VLAN ID: 1~4095

Address Caching Traffic : Test Port, Learning Port, Monitoring Port
Capacity 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: 1~4095

Address Learning Rate 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: 1~4095

Error-Frame Filtering 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: 1~4095

Broadcast Frame Traffic: Tx Port, Rx Port

Forwarding and Latency 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: 1~4095
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Tools
Fragment T TIZBFRSIL TS 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 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 5729 I121%, Setup Utility T
Remote Control @ Active Interface % None F£7-i% Ethernet

IR ELTLIEE Y,
BREEMERE
T 4 B ERE: 0~+40C
PRAER: —20~+60C
HEE T 70 W LLF
PARX PICMG2.0 R2.1 [T #EHiL
262.0 (W) xX40.0 (H) X174.5 (D) mm
EiEEEd
H& 2.0kg LT
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T4 MU120118C
A 10 FHEYM—H Ry pEV2—/L
MRk Module X 1
FFar MU120118C-01 WAN-PHY
Interface

Corresponding Specification

Connector
Number of Ports
Bit Rate

Clock Variation

Pulse Mask

Laser Safety

Flow Control
LED

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

XENPAK (SC)
1
10 Gbit/s

Variable (XAUI Clock)
Variable range: £100 ppm

1.4

w 1.0
[=)

=}
=

[0 ] SR . S S
T

T o072
05

LI

NORMALIZED Al
@
oo
353

|-
S o

0.0 025 04 05 Qg 075 1.0

NORMALIZED TIME (Unit Interval)

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

On/Off
Link, Tx, Rx, Error

% 1: HEZ(EHMKIL IEEE 802.3ae-2002 (ZHEHL
*2: 10GBASE-LW % H 3 51213 MU120118C-01 2343
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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
Neighbor Solicitation Not send, Reply to this port IPv6 Address, Reply to all +F
Reply IPv6 Addresses 2
Echo Reply Not send, Reply to This port Echo Request A
Protocols 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/Off
MPLS (LDP/CR-LDP) :On/Off
MPLS (RSVP) :On/Off
Duplex Mode Full
MII/MDIO properties Loop back On/Off, MDIO registers (MDIO register D HL{E
fE% Read/Write "HE, #J#IF% &), Flow Control Receive,
Multicast Pause Address (01-80-C2-00-00-01), Directed
Address (This Port, User Defined)
Mode Normal, Monitor, Through
Optical Send 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
1~1,099,511,627,775

Raw Frame, Decoded

Gap Setting

Inter Frame Gap

Inter Burst Gap
Inter Stream Gap

0.8 ns, 7.2 ns~120 s CEEME7/-IX Random % & 7]

ol \ON
o t'/
=
-+
anp
o

Y EEE 0.8 ns, 7.2 ns~120 s CE EER E 7l fE
3 EEE 0.8 ns, 9.6 ns~120 s CE EERH E 7l fE
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Frame Setting Preamble Size: 2~255 byte

MAC Address: Fixed, Increment, Decrement, Random
(RIZEE % 4 bit AL CHRE) , Gateway (DA
D7), This port (SA DH)

VLAN tag™®s: VLAN tag # 1 BefHAnwIgE, VLAN ID X
Increment, Decrement, Random % i€ 7] HE

MPLS label *3: MPLS label ([E/EMERRE) 2 10 fHETHHANAT
HE

Protocol Editing: None , ARP , IPv4 , IGMP/IPv4 ,

ICMP/IPv4 , TCP/IPv4 , UDP/IPv4 ,

RIP/UDP/TPv4 , 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 [#H & i,
Increment, Decrement, ¥721% Random (ZF 1%
TR E Al HE

TCP/UDP: Destination Port Number 7213 Source Port
Number % Increment F72/3% Random (Z5% & 7]
Ae

PIM-SMv2 Protocol (Opt21) (Z Tk

PIM Register Message

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

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

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 % Al HE

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

-t
=
A

Programmable Header Pattern: 1 -2 @ User defined
PN

pattern 5% iE A HE
Frame Size 48~65,280 byte *5
Auto, Fixed, Increment™s, £721% Random *6 |Z5% & AIHE*7

%k 3: VLAN tag & MPLS labels (Z[RIFRF il AN AT

% 4: Sequence number F721% Time stamp Z{# AL7=L%, TCP/UDP /347
@ Checksum field IT=7—DEHAZILD

*5: 10GBASE-LW @ WAN mode Ffl% 48~9,600 byte

A-117



114RA  H#

*6: Frame Size ® Increment & Random % F!% Protocol 7% None D&ED
AR E P HE

*7: 10GBASE-LW @ WAN mode Kl Auto & Fix DA n[HE
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Protocol Setting
Ethernet

IPv4 (RFC0791)

Preamble: 10101010 (ZHE AlRE, First byte ™7 10101010

[ 7E)

SFD: 10101011 (&% nlfeg

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

FCS: H#EhFHE

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=55 1T BB E
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random

(Class & Mask % E #HE)

Destination Address:

Option: 0~40 byte

Static , Increment , Decrement ,
Random (Class & Mask % E7[HE)
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IPv6 (RFC2460)

TCP (RFC0793)

UDP (RFC0768)

IGMP (RFC2236)

Version (4 bit): 6

Traffic Class (8 bit): O-uncharacterized traffic

1-“filler” traffic
2-unattended data transfer
3-reserved

4-attended bulk transfer
5-reserved

6-interactive traffic
7-internet control traffic

Flow Label (20 bit): 20 bit user defined (initial all 0)

Payload Length (16 bit): Auto

Next Header (8bit):0~255 (DEC) user defined (initial

59)

Hop Limit (8 bit): 0~255 user defined (initial 0)

Source Address (128 bit): Static, Increment, Decrement,
Random (Class & Mask #%7E#]
iie) (byte mask)

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

Decrement Random
(Class & Mask #XEFRHE)
(byte mask)

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

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

Sequence number (32 bit): User defined

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

Data offset (4 bit): & EfE 5

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

Control bit (6 bit): User Defined, bit Ti&E

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

Checksum (16 bit): Auto

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

Option: 0~40 byte

Padding: Al1 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: #%EH 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 Selection

11 = Time Exceeded

12 = Parameter Program

13 = Time Stamp

14 = Time Stamp Reply

15 = Information Request

16 = Information Reply

17 = Address Mask Request

18 = Address Mask Reply
Code (8 bit): User defined 0~255
Checksum (16 bit): HEIFHH (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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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 (8bit): 6
PALength (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: FEXtH)S

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 fE> MPLS 2353% & 7l fig

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) I[Z TR

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 {£HDH)
7 = Graft-Ack (PIM-DM fi D %)
8 = Candidate-RP-Advertisement
Adder length (8 Bit): Auto
Checksum (16 Bit): Auto(Checksum /X PIM message 47
% 16 bit ZXiC 1 OFIEEFEETS
(Register message @ Data #5713 FR<)
HEHRODLE Checksum fEI I ER)
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MLDA (IEFT Draft)

Type (8 bit): 0x96 = MLDA Listener Query
(MLDA Query)
0x97 = MLDA Listener Acknowledgement
(MLDA ACK)
0x98 = MLDA Listener Report
(MLDA Report)
0x99 = MLDA Listener Done
(MLDA Done)
Code (8 bit): Auto
Checksum (16 bit): Auto
Maximum Response delay (16 bit): User Defined
Reserve-1(16 bit) : 0x00
Multicast Address (32 bit): User Defined
Version (8 bit): 0x10
Subtype (8 Bit)
In Type 0x96 (MLDA Query),
0x01: General Query
0x02: User-Specific Query for Re-authentication
(User Query)
0x11: Challenge-Response = Mechanism  Challenge
(Challenge)
In Type 0x97 (MLDAACK),
0x21: Authentication Message
0x22: Accounting Message
0x23: Notification Message

In Type 0x98 (MLDA 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

IP
TCP/UDP
Data

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

IPv4 Header Checksum Error
TCP/UDP Checksum Error
2wk BER HIE (MD1230B-11) (Z5%tits: 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, 1.0E-4, 1.0E-3) ,
Programmable Rate (1.0E-10~9.9E-3)

*8: 10GBASE-LW @ WAN mode K, Unframed |3 AR A]
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Measurement Function
Counter
Mode
Ethernet

IPv4

IPv6 (Opt12)

TCP/UDP

Data

Packet BER Test
(Opt11)

Accumulated, 1 s current

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

FCS Error,

Undersize,

Fragment,

Oversize,

Oversize & FCS Error,

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

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

IP Header Checksum Error

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% >k 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 4 aZ 2\ TiL, 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 MbSN /ey NI=T—LLCTH
RS2
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Unframed BER Test

LFS (Opt16)

Graph

XENPAK Test (Optl3) A AF—/LEZNTWWAHEX: 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 FD /T 7 %[RRI R, 77fEHE 1's, 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*11, 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 % & ¢),
IPX, OSINL, IS-IS, IGMP (IGAP %#%&tr), ICMP, ICMPv6
(NDP, MLD, MLDA #% & ¢¢), TCP, UDP, OSPF,
OSPFv3, DVMRP, LDP (CR-LDP), BGP4, RIP, DHCP,
RSVP (RSVP-TE), BGP4 +, PIM-SMv2, PPP (LCP,
IPCP, IPv6CP, OSINLCP, MPLSCP # & t¢), CiscoHDLC,
MAPOS, NSP, SSP, Test Frame

Extended Decode | Sniffer® Technologies (Opt04) 721X MX123002A =% X
Protocol R—=MEHNTEY 2—/WIZLD, 400 T rbaL T a—REfLk
Al R
MD1230 773Vi% Ethereal® Convert #&FE%4 %10
Replay Xr I F XTI — L EEFEAN — L
Latency Test Frame #5573 5Z&I2&0 1 Y7V 7 E, Max,

Min, Avg. L% 7 V2T Latency 3R~
2
WAN-PHY XENPAK module (337 7% 2. T\W\H7

®, LAN-PHY XENPAK module |2~ TEOIIHHE
IMRELIRVET,

Protocol Emulation

ARP, ICMP, OSPF (Opt07), BGP-4, ICMPv6 (Optl2),
OSPFv3 (Optl8) *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 [H]
Result: Reply, bytes, time, TTL

*10: MD1230B-12 2342

*12: IPv6 Address Zfifi {3 5L%i3 MD1230B-12 A3 MD1230B-21 1%
I1Pv4 Address D F %} )ix
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Frame Arrival Time
Variation (Packet Jitter)

Resolution 32 U BRE R
7 f#BE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
Offset EREIZE D, Max. 3 min
Graph Frame Count vs. Time Interval
Auto scale: On/Off
Traffic Monitor 64 AN —ALFETIT VLA LZHIE A HE
Target: MAC Address, IPv4 Address, IPv6 Address,
Protocol Number (Ether Type, IP Protocol)
Traffic Map 64 AN —ALFETIT VLA LZHIE A HE

Target: MAC Address, IPv4 Address, IPv6 Address

Service Disruption Time

Frame Disruption FfH

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

Automatic Test

RFC2544 Automatic Test

Port Pairs

PLF D 6 FEEE DT AMI% G (MD1230 7 73V i1l ~[5] 2 £LH

THBRATRR)

1] Throughput

2] Latency

3] Frame Loss Rate

4] Back-to-back Frames
5] System Recovery

6] Reset

r—u—u—u—u—u—

Traffic Distribution: One to one, Partially meshed, Fully

meshed
Traffic Orientation: Unidirectional, Bidirectional
Mesh Type: Round Robin, Peak Loading
VLAN Tag: On/Off
VLAN ID: 1~4095
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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, TP
Device Type: Store and Forward, Bit Forward
Leaning Frame:
Leaning Mode: Never, Once, Every Trial
Retries: 1~999

Duration: 2~999 s

Number of Trials: 1~50

Burst Size: 1~1000

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

resolution, 0.01% step

Loss Tolerance: 0~100%, 0.0001% step

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

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

Duration: 2~999 s

Number of Trials: 1~50

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

Burst Size: 1~1000

Result: Latency (77f#hE 0.01 us)

Graph: Latency vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

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

Result: Frame Loss Rate (%)

Graph: Frame Rate vs. Frame Loss Rate

Duration: 2~999 s

Number of Trials: 1~50

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

Loss Tolerance: 0~100%, 0.0001% step

Result: 7L —2%%

Graph: 7L —2%% vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

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

Burst Size: 1~1000

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

Graph: Recovery time vs. Frame Size

Rate (%): User defined

Burst Size: 1~1000

Sequence: Start — Waiting trigger — Triggered — Stop
Graph: Reset time (77f#HE 1 us, fEEE 1 us)
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RFC2889 Automatic Test LU 10 FEF DT AMIXE .
(Opt10) [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

— L — —
[ B e R s B i |

2
3
4
5
6
7
8
9
1

Fully Meshed Inter Frame Gap: (Inter Frame Gap /)
Throughput, Frame Loss | Burst Size: 1~930
and Forwarding Rate s 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: 1~4095

Partially Meshed One to Inter Frame Gap: (Inter Frame Gap /)
Many/Many to One 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: 1~4095

-t
=
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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: 1~4095

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: 1~4095

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: 1~4095
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Forward Pressure and Traffic: Tx Ports, Rx Port
Maximum Forwarding Duration: 2~300 s
Rate 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)
VLAN Tag: On/Off

VLAN ID: 1~4095

Address Caching Traffic : Test Port, Learning Port, Monitoring Port
Capacity 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: 1~4095

-t
=
A

Address Learning Rate 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: 1~4095

Error-Frame Filtering Traffic: Tx Port, Rx Port
Duration: 2~300 s

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

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

VLAN ID: 1~4095

Broadcast Frame Traffic: Tx Port, Rx Port

Forwarding and Latency Duration: 2~300 s

Address per Port: 1~16777216

Tload: 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: 1~4095
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Tools

Fragment

T TIBERSIL TS Stream 7 — 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 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 5729 I121%, Setup Utility T
Remote Control @ Active Interface % None F£7-i% Ethernet
IZRREL TLIEEWY,

FIERE: 0~+40C
RER: —20~4+60C

35 WLLT

PICMG2.0 R2.1 (Z#EHL

262.0 (W) X40.0 (H) X174.5 (D) mm
REEEET

1.5kg LL'F
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wndh 10/100/1000M A —H Ry Y 2—/b
% Module X 1
Interface
Corresponding Specification | Electrical: 10BASE-T, 100BASE-TX, 1000BASE-T
Connector RJ-45 (Auto MDI-X)
Number of Ports 4
Bit Rate 10, 100, 1000 Mbit/s
Auto Negotiation On/Off
Flow Control On/Off
LED Tx/Collision, Rx/Error, 10 M, 100 M, 1000M, Duplex
CPU Port Inter face: 10BASE-T, 100BASE-TX

Connector: RJ-45 (Auto MDI-X)
LED: Link, ACT

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
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:On/Off
(IEEE802.1Q-1998) Only VLAN-Tagged Frames:On/Off

TPID, Priority, VID
Acceptable VID:This Port VID, All VID
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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) :0n/Off

Full/Half
1000 Mbps Half Duplex (% link test FFoD 7

MII/MDIO properties

Mode

Auto negotiation On/Off, Restart, Loop back On/Off, Auto
MDI/MDI-X On/Off, MII registers (MII register DEI{EfE%
A LBIOEXHLARE, I E), Flow Control
Receive, Multicast Pause Address (01-80-C2-00-00-01),
Directed Address (This Port, User Defined)

Normal, Monitor, Through*1, Address Swap,
Impairment (opt17) *2

*1: MU120121A T, Through mode i3 Port 1 & Port 2 33X T Port 3 & Port
4 DA EHHETHHE

*2: Setup Utility T Impairment Z#IR L7541, Impairment D AR

Gl
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Preamble On/Off
M
Frame @ Preamble 7 — %% X% x~7 F ¥ T 5I121%,
“Preamble” X E% On (ZL TESVY,
Link
Mode On/Off
Frequency monitor Frequency (Hz), Difference (Hz), Difference (ppm)
Difference & /R#iH: — 1000~ + 1000 ppm
100BASE-TX X T 1000BASE-T D& X[ HE
100BASE-TX D515, 125 MHz 73 1E
1000BASE-T ® %%, 1250 MHz 73 5L 1
Accuracy AIRIZED
+4.0 ppm
Clock
Offset —100~+100 ppm
Accuracy AIRIZED
+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##E 800 ns, 8 us~12000 s CHEEM F7-1%
Random % & A HE

100BASE-TX: 43fi#HE 80 ns, 800 ns~1200 s THEEMEEZIL
Random % & A HE

1000BASE-T: 43fi#fE 8 ns, 80 ns~120 s CHEIEMEE/-i
Random % & A HE

Inter Burst Gap 10BASE-T:  /3fi##E 800 ns, 8 us~12000 s C&H EfERX E 7]

>
o

v

100BASE-TX: 43fi#HE 80 ns, 800 ns~1200 s TE EH% & 7]

1000BASE-T: 43fEHE 8 ns, 80 ns~120 s CTHEEMHRE A HE
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Inter Stream Gap

10BASE-T:  43fi#HE 800 ns, 8 us~12000 s T E fEz% & 7]

100BASE-TX: /3fi##E 80 ns, 800 ns~1200 s CH E R & 7

1000BASE-T: Zf#HE 8 ns, 80 ns~120 s CEH EER E 7l g

Frame Setting

Preamble Size: 4~255 byte

MAC Address: Fixed, Increment, Decrement, Random
(AT Z5ER% 4 bit AL THEE), Gateway (DA
D), This port (SA D)

VLAN tag™*3: VLAN tags % 10 fEETfHINAI6E, VLAN ID X
Increment, Decrement, Random % &% i€ 7] HE

MPLS label *3: MPLS label ([E &l &) & 10 EE TN
FJI:

Programmable Data Link Layer*s: 32 /SARNETD74—/L
N4 H HIZERE 7] HE
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) (ZTxfi:
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 [E & i,
Increment, Decrement, £7-1% Random (2% 11
FHRE A RE

TCP/UDP: Destination Port Number F7-/% Source Port
Number % Increment F72i% Random 25 EF]
He
PIM-SMv2 Protocol (Opt 21) 1ZTxfit:
PIM Register Message

MLDA Protocol (Opt22) {2 Txt)ii:
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 % & F#E

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

Test Frame ™ &% Flow ID number % 3% I A HE

Data Field 1 ®# Programmable, Time Stamp ™4, Sequence
Number*4, Hardware Random Pattern™¢, Test Frame

Programmable Header Pattern: 1 -2 User defined
pattern 5% & I HE
48~10, 000 byte

Auto, Fixed, Increment™5, £72/% Random *5 |{Z3% /& nJ HE

*k4: Sequence number F£72( Time stamp Zff HL7=&%, TCP/UDP 737~k
@ Checksum field |7 —DEDMHASND

*5: Frame Size ® Increment & Random #% 1% Protocol 7% None D && D
AR TE R RE
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Protocol Setting
Ethernet Preamble: 10101010 (Z % #JHE, First byte ™7 10101010
[ )

SFD: 10101011 (Z % mleg

DA: (— Frame setting /MAC Address =)
SA: (— Frame setting /MAC Address )
Type: Automatically assigned, User defined
FCS: B#hFHH

IPv4 (RFC0791) Version: 4 (DEC)
ITHL: Auto
Type of service: User defined (initial 00 (hex))
Bit0~2 (Precedence): 111-Network control
110-Internetwork control
101-CRITIC/ECP
100-Flash override
011-Flash
010-Immediate
001-Priority
000-Routine
Bit3: 0 = Normal delay, 1 = Low delay
Bit4: 0 = Normal throughput, 1 = High throughput
Bit5: 0 = Normal Reliability, 1= High Reliability
Bit6~7: 2 bit user defined
Total Length: Auto
Identification: User defined (4 byte)
Flag: User defined (initial 010 (b))
Bit0: User defined
Bitl: (DF) 0= May Fragment, 1= Don’t Fragment
Bit2: (MF) 0= Last Fragment, 1= More Fragment

Fragment Offset: 0~8191 (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 L= 5A 1L B ®RE
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask 7% & I HE

Destination Address: Static , Increment , Decrement ,

Random (Class & Mask 7% & 7] 5E)

Option: 0~40 byte
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IPv6 (RFC2460)

TCP (RFC0793)

UDP (RFC0768)

IGMP (RFC2236)

Version (4 bit): 6

Traffic Class (8 bit): O-uncharacterized traffic

1-“filler” traffic
2-unattended data transfer
3-reserved

4-attended bulk transfer
5-reserved

6-interactive traffic
7-internet control traffic

Flow Label (20 bit): 20 bit user defined (initial all 0)

Payload Length (16 bit): Auto

Next Header (8bit): 0~255 (DEC) user defined (initial

59)

Hop Limit (8 bit): 0~255 user defined (initial 0)

Source Address (128 bit): Static, Increment, Decrement,
Random (Class & Mask i% & #]
ft) (byte mask)

Destination Address (128 bit):Static , Increment ,

Decrement Random
(Class & Mask %7€ "] HE)
(byte mask)

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

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

Sequence number (32 bit): User defined

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

Data offset (4 bit): & EfHE 5

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

Control bit (6 bit): User Defined, bit Ti%E

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

Checksum (16 bit): Auto

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

Option: 0~40 byte

Padding: All O

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): HEhFHHE

Group Address (32 bit): User defined

Version: #%EfH 2
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ICMP Type (8 bit): 0= Reply
(RFC1792, 950, 1256) 3 = Destination Unreachable
4 = Source Quench
5 = Redirect
8 = Echo

9 = Router Advertisement

10 = Router Selection

11 = Time Exceeded

12 = Parameter Program

13 = Time Stamp

14 = Time Stamp Reply

15 = Information Request

16 = Information Reply

17 = Address Mask Request

18 = Address Mask Reply
Code (8bit): User defined 0~255
Checksum (16 bit): HEIFHHE (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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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: FEXxI s

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 ffio> MPLS 72353% & 7] 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 ¥4 (DEC) 12 TFR

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 fi &)
8 = Candidate-RP-Advertisement
Adder length (8 bit): Auto
Checksum (16 bit): Auto(Checksum % PIM message 4
A 16 bit ZXIC 1 OMEREAE T
(Register message @ Data #7713 FR<)
FHE D LE Checksum fEIKIZEH)
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MLDA (IEFT Draft)

Test Frame

Type (8 bit): 0x96 = MLDA Listener Query
(MLDA Query)
0x97 = MLDA Listener Acknowledgement
(MLDA ACK)
0x98 = MLDA Listener Report
(MLDA Report)
0x99 = MLDA Listener Done
(MLDA Done)
Code (8bit): Auto
Checksum (16 bit): Auto
Maximum Response delay (16 bit): User Defined
Reserve-1(16 bit) : 0x00
Multicast Address (32 bit): User Defined
Version (8 bit): 0x10
Subtype (8 bit) :
In Type 0x96 (MLDA Query),
0x01: General Query
0x02: User-Specific Query for Re-authentication
(User Query)
0x11: Challenge-Response Mechanism Challenge
(Challenge)
In Type 0x97 (MLDAACK),
0x21: Authentication Message
0x22: Accounting Message
0x23: Notification Message
In Type 0x98 (MLDA Report),
0x31: Password Mechanism Report
(Password Report)
0x32: Challenge-Response Mechanism Report
Challenge
Request (Challenge-Response Report Request)
0x33: Challenge-Response Mechanism Report
Response
(Challenge-Response Report Response)
0x34: Basic Report
In Type 0x99 (MLDA Done),
0x41: Password Mechanism Done (Password Done)
0x42: Challenge-Response Mechanism Done
Challenge Request (Challenge-Response
Done Request)
0x43: Challenge-Response Mechanism Done
Response (Challenge-Response Done Response)
0x44: Basic Done
# of Aux(N) (8 Bit): Auto
Reserved (8 bit): 0x00
Aux Type (8 Bit)
0x01 = User Account
0x02 = User Password
0x03 = Message
0x10 = Challenge-Response ID (Challenge ID)
0x20 = No-blackout
0xA0~0xBF = Vendor specific data

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 IE (MD1230B-11) (Z%fit: 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 Accumulated, 1 s current

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

FCS Error,

Undersize,

Fragment,

Oversize,

Oversize & FCS Error,

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

Dribble Bit, Alignment Error, Collision
Line Error

Ethernet OAM Alarm LOC (0.1 ms 4fERE
(Opt28) AIS (0.1 ms 4fi#HE)
RDI (0.1 ms 4 fi#HeE

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*é

*%6: IP layer T7 727 A MU Ny NI T —LL T S48
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Data

Packet BER Test
(Optl11)

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 #—/%~ v kX 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 ®a> 7 4 a2\ TIL, 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

(Port 1, 2 D7)
Transmitted Frame: Traffic Impairment Emulator TA/L—
ENH7L—08%

Transmitted Byte: Traffic Impairment Emulator TA/L—
SHA MK

Impairment Filter Frame: Traffic Impairment Emulator
TANAZ =BT D7 — 08K

Impairment Filter Byte: Traffic Impairment Emulator

TANR—F T DA MK

Unavoidably Dropped Frame: Traffic Impairment
Emulator OiEG#F CHIES
N7 —208

Discarded Frame: Traffic Impairment Emulator
Filter/Loss (Z&-> T (EMAYIT) Loss S
=7 — 28K

Passage Delay: Delay ®»E=4ff 0.001 ms HAL
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Multi Flow Counter (Port 1, 2 D)

Graph

ZREARE (Max 65,536 i)

Mode: Tx, Rx
Flow Count Field:

Length: 1~16 bit

Filter (Rx):
Patternl: don't care, Match,
Pattern2: don't care, Match,
Pattern3: don't care, Match,
Pattern4: don't care, Match,

Combination: AND, OR
Flow Count Item:

Transmitted Frame
Received Frame

T — ADFFEE Y MO EAEZFHET A2 K 16 bit D7 4 /L4

65,536 OH 32 counter XV T /VHA LT MR,

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,
TCP Header , UDP Header , Top of
Ethernet OAM PDU*8

Offset: 0~65, 535 byte, 0~7 bit

Not match
Not match
Not match
Not match

Error: don't care, Match, Not match

Pattern & Error O 7 (a2 2\ T, Capture O
Pattern and Error Conditions =&

8 FED 7T 7 & [RRER R, /0fREE 1s, 1 min, 15 min, 60 min

*7: MD1230B-12 2R /5E
% 8: MD1230B-28 M\ 4B
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Capture
Capture Buffer 64 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
Error Conditions

Patternl, 2,
Pattern:128 bit Mask:byte F72i% Pattern:16 bit Mask:bit
Base position:Top of Preamble,

3, 4

Top of Frame,

Top of VLAN tagl to 10, Top of Ethernet
OAM PDU*8, Top of IPv4 Header, Top of
1Pv6 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 732485
% 8: MD1230B-28 7\ 4B
*9: MD1230B-11 23432
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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 % & 7¢),
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

Extended Decode | Sniffer® Technologies (Opt04) 7213 MX123002A =X
Protocol IN—=MENTEY 22— /U2, 400 FEE T rbha/L T a—RE4hE
Al HE
MD1230 7 73ViZ Ethereal® Convert f§iE% & T¢
Replay XS F v T — LEE(FAR) — A
Latency Test Frame #5579 5Z&I12&0 1 Y7V E, Max,

Min, Avg.& %7 VT T Latency 37K

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 23 EL

%*10: IPv6 Address ZfFH 3 5L %13 MD1230B-12 733
MD1230B-21 iZ IPv4 Address @ %5 )it~
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Frame Arrival Time
Variation (Packet Jitter)

Resolution 32 WA BFERFIR
3fiERE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
Offset S fiEREIZ XD, Max. 3 min
Graph Frame Count vs. Time Interval
Auto scale: On/Off
Filter 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 O 7 422l 2WTiX, Capture @
Pattern and Error Conditions Z: [

Traffic Monitor 64 AN —ALFETUT ILHA LI E A RE

Target: MAC Address, IPv4 Address, IPv6 Address,
Protocol Number (Ether Type, IP Protocol)

Traffic Map 64 AN —LFETYT L2 A LRI E R RE
Target: MAC Address, IPv4 Address, IPv6 Address

1
%
A

Service Disruption Time Frame Disruption Ff[H
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Application Traffic Monitor
(Opt20)
Application Traffic Monitor Resolution: 1 ms
Monitor FoR43#EAE 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/ROMHE 1
ms)
1,000~20,000 ms, Step 10 ms
(R fRAE 10 ms)
10,000~100,000 ms, Step 100 ms
(53 f#HE 100 ms)
50,000~500,000 ms, Step 500 ms
(F-5f#RE 500 ms)
100,000~1,000, 000 ms, Step 1,000 ms
(RRIrfERE 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 FR3fEEE: 1 ms, 10 ms, 100 ms, 500 ms, 1s
Monitor Player 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 (FERIEEE 1
ms)
1, 000~20, 000 ms, Step 10 ms
(R fiRHE 10 ms)
10, 000~100, 000 ms, Step 100 ms
(FRfERE 100 ms)
50, 000~500, 000 ms, Step 500 ms
(FRfikHE 500 ms)
100, 000~1, 000, 000 ms, Step 1, 000 ms £F
(RRIrfERE 1) =
Range of Monitor Display: A
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

Latency Variation

Resolution 32 W ADRERF R Resolution: 100 ns, 1 us, 10 us,
100 us, 1ms, 10 ms, 100 ms

Offset Sy REREIC D, Max. 3'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
Error: don't care, Match, Not match

Pattern & Error O 7 4322\ TIX, Capture O
Pattern and Error Conditions =
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Traffic Impairment AN —TF —HIIKL T, FHNRE 525,
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 O3> 7 4 a2\ TIL, Capture ®
Pattern and Error Conditions &
Unmatched Frames:
Discard (BE3E)
Mix (7 4V 7L — AERA)
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 (0OC-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 & Overwrite IX[FIEFIZEHTEEHA, )
*7: MD1230B-12 23485

*8: MD1230B-28 73
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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—LHD 24, ffiAT)
10BASE-T: Not Support
limitation Half Duplex (ZiF*HSLER A,

Automatic Test

RFC2544 Automatic Test

PUF O 6 FEEEDOT AN (MD1230 7 731X [1]~[51% £Lo
TRABRATHE)

[1] Throughput

2] Latency

] Frame Loss Rate

] Back-to-back Frames

] System Recovery

]

[

(3
(4
(5
[6] Reset
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Port Pairs Traffic Distribution: One to one, Partially meshed, Fully
meshed

Traffic Orientation: Unidirectional, Bidirectional
Mesh Type: Round Robin, Peak Loading

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

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

Throughput Duration: 2~999 s

Number of Trials: 1~50

Burst Size: 1~1000

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

resolution, 0.01% step

Loss Tolerance: 0~100%, 0.0001% step

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

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

Latency Duration: 2~999 s

Number of Trials: 1~50

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

Burst Size: 1~1000

Result: Latency (43fi#HE 0.01 us)

Graph: Latency vs. Frame Size

Frame Loss Rate Duration: 2~999 s

Number of Trials: 1~50

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

Result: Frame Loss Rate (%)

Graph: Frame Rate vs. Frame Loss Rate

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

Number of Trials: 1~50

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

Loss Tolerance: 0~100%, 0.0001% step

Result: 7L —244%

Graph: 7L —24f vs. Frame Size
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System Recovery

Reset

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

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

Burst Size: 1~1000

Result: Recovery time (Z3f#HE 1 us, £ 1 us)

Graph: Recovery time vs. Frame Size

Rate (%): User defined

Burst Size: 1~1000

Sequence: Start — Waiting trigger — Triggered — Stop
Graph: Reset time (53f#RE 1 us, fEE 1 us)

RFC2889 Automatic Test
(Opt10)

Fully Meshed
Throughput, Frame Loss
and Forwarding Rates

Partially Meshed One to
Many/Many to One

LUF D 10 FEE DT AT,

[1] Fully Meshed Throughput ,
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

Frame Loss , and

— e — ————
—_ e L e e

2
3
4
5
6
7
8
9
1

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: 1~4095

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: 1~4095
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Partially Meshed Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic
Multiple Devices 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: 1~4095

Partially Meshed Traffic: Tx/Rx Ports — Tx/Rx Ports Local Traffic
Unidirectional 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: 1~4095

Congestion Control 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: 1~4095

1
S
A
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Forward Pressure and Traffic: Tx Ports, Rx Port
Maximum Forwarding Duration: 2~300 s
Rate 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)
VLAN Tag: On/Off

VLAN ID: 1~4095

Address Caching Traffic : Test Port, Learning Port, Monitoring Port
Capacity 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: 1~4095

Address Learning Rate 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: 1~4095

Error-Frame Filtering Traffic: Tx Port, Rx Port
Duration: 2~300 s

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

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

VLAN ID: 1~4095

Broadcast Frame Traffic: Tx Port, Rx Port

Forwarding and Latency Duration: 2~300 s

Address per Port: 1~16777216

Tload: 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: 1~4095
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Tools

Fragment

T TITBERSILTCND Stream 7 — 4% 777 A MET 2,

Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/1Pv4,
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~ Oxffff (IPv4), 0x00000000
~Oxffffffff (IPv6)

Increment Identification: On/Off

TIT AN =B 572D 21E, Setup Utility T
Remote Control @ Active Interface % None %7213 Ethernet
IR EL TLIEE,

FEEE: 0~+40C
& —20~+60C

90 W LL'F

PICMG2.0 R2.1 {ZHEfL
262.0 (W) x20.0 (H) X174.5 (D) mm
Reza ey

1.5kg LT
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L4 FAEYM =Y RyMEY2—b
KRS 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 (ZJ%)

SFP (L.C), RJ-45 (Auto MDI-X)
SFP: 2, RJ-45: 2
10, 100, 1000 Mbit/s

1.3

E
5

4
o

o
[

NORMALIZED AMPLITUD
o
o
[l
i
i
i

.
S o
1N

0.0 0220375 05 06250.78 1.0

NORMALIZED TIME (Unit Interval)

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

On/Off
On/Off

Electrical: Tx/Collision, Rx/Error, 10 M, 100 M, 1000 M,
Duplex
Optical: Link, Tx, Rx, Error

Inter face: 10BASE-T, 100BASE-TX
Connector: RJ-45 (Auto MDI-X)

Link, ACT
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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
Neighbor Solicitation Not send, Reply to this port IPv6 Address, Reply to all  f}
Reply IPv6 Addresses &%
Echo Reply Not send, Reply to This port Echo Request A
VLAN Enabled:On/Off
(IEEE802.1Q-1998) Only VLAN-Tagged Frames:On/Off

TPID, Priority, VID
Acceptable VID:This Port VID, All 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
PIM:On/Off
OSPF:On/Off
OSPFv3:0n/Off
BGP4:0n/Off
BGP4+:0n/Off

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

Duplex Mode Electrical: Full/Half, Optical: Full
1000 Mbps Half Duplex (% link test FFoD 23
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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
(MIT register OEULEfEZFEA M LI L OEEH L ATRE, WIHIER
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
/;‘-Ll—

Frame @ Preamble ¥ — X %% +v 7 F v+ 5121,
“Preamble”’ 3% % On ICLTLEENY,

Link
Mode On/Off
*1: MU120122A T, Through mode i3 Port 1 & Port 2 33X T Port 3 & Port
4 DA EPETAEE

*2: Setup Utility C Impairment %N L72551%, Impairment O A&
Gl
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Frequency monitor

Frequency (Hz), Difference (Hz), Difference (ppm)
Difference & /R#iH: — 1000~ + 1000 ppm
100BASE-TX X T 1000BASE-T D& X[ HE
100BASE-TX D355, 1256 MHz 7351
1000BASE-T ®¥;4, 1250 MHz 7357

Accuracy RIKIZED
4.0 ppm
Clock
Offset —100~+100 ppm
Accuracy RIRIZED
+4.0 ppm
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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), 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

10BASE-T:  43f##HE 800 ns, 8 us~12000 s CREEME=1T
Random % &7 HE

100BASE-TX: 43f##E 80 ns, 800 ns~1200 s CREEME=1T
Random % E A HE

1000BASE-T: Resolution of 8 ns, 80 ns~120 s CTHEEHE
7-1% Random &% & 7 E

Optical: /yfi#EE 8 ns, 64 ns~120 s THEEME-IX
Random %/ E 7 HE
T — LENGHOSAE Random/Ine DGH
D/ GAP 13 72 ns (9 byte) LA E

10BASE-T:  Z3fi#6E 800 ns, 8 us~12000 s CE EfHR E Al

He

100BASE-TX: 43f##E 80 ns, 800 ns~1200 s C&E Eflz% E Al
He

1000BASE-T: 47 f#HE 8 ns, 80 ns~120 s CEEEFR E 7 hE

Optical: 4y fRAE 8 ns, 64 ns~120 s ClE EERE /e
T —LERNHEDOEEL Random/Ine DHE
D/ GAP 13 72 ns (9 byte) LA E

10BASE-T:  43f##E 800 ns, 8 us~12000 s TE EHE% E nf
He

100BASE-TX: 43f##E 80 ns, 800 ns~1200 s C&E Eflz% E Al
He

1000BASE-T: 47 f#HE 8 ns, 80 ns~120 s CHEEEFR E 7 hE

Optical: 4y fRAE 8 ns, 64 ns~120 s ClE EERE /e

T —LENGH DS AE Random/Ine DGH
DO/ GAP 13X 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: Fixed, Increment, Decrement, Random
(RIZEE % 4 bit AL CHRE) , Gateway (DA
D7), This port (SA DH)

VLAN tag™3: VLAN tags % 10 {8 £ CHHINATEE, VLAN ID 1%
Increment, Decrement, Random %% € ] HE

MPLS label *3: MPLS label ([EEEi%E) 2 10 f# £ AT
[iE
Programmable Data Link Layer*s: 32 /SARETOH7 4—/L
K% H BIZERE AT 6E
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) (ZTxfii:
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 [ & 1,
Increment, Decrement, £7-1% Random (2%l
FHRE A RE

TCP/UDP: Destination Port Number F7-i% Source Port
Number # Increment £7-1% Random (Z5% & 7]
HE

PIM-SMv2 Protocol (Opt 21) (2 Txfii~: PIM Register

Message

-t
=
A

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

Spanning Tree/Link Aggregation (Opt23))ZTHEE:
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 %€ FIAE

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

Test Frame &% Flow ID number %% & A HE

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

48~10, 000 byte

Auto, Fixed, Increment™5, £721% Random ™5 {Z5% & 7] HE

*3: VLAN tag & MPLS labels |L[A]RFIZ A A~ AT
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*k4: Sequence number F£72(3 Time stamp Zff HL7=&%, TCP/UDP /X7 >k
@ Checksum field |7 —DEDMHASND

*5: Frame Size ® Increment & Random #% 1% Protocol 7% None D &&D
AR TE I HE
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Protocol Setting
Ethernet Preamble: 10101010 (Z % #JHE, First byte ™7 10101010
[ )

SFD: 10101011 (Z % mleg

DA: (— Frame setting /MAC Address =)
SA: (— Frame setting /MAC Address )
Type: Automatically assigned, User defined
FCS: B#hFHH

IPv4 (RFC0791) Version: 4 (DEC)
THL: Auto
Type of service: user defined (initial 00 (hex))
Bit0~2 (Precedence): 111-Network control
110-Internetwork control
101-CRITIC/ECP
100-Flash override
011-Flash
010-Immediate
001-Priority
000-Routine
Bit3:0 = Normal delay, 1 = Low delay
Bit4:0 = Normal throughput, 1 = High throughput
Bit5:0 = Normal Reliability, 1= High Reliability
Bit6~7: 2 bit user defined
Total Length: Auto
Identification: User defined (4 byte)
Flag: user defined (initial 010 (b))
Bit0O: 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 #&ER L= 5A 1L B ®#RE
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask 7% & Al HE)

Destination Address: Static , Increment , Decrement ,

Random (Class & Mask 7% & 7] E)

Option: 0~40 byte
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IPv6 (RFC2460)

TCP (RFC0793)

UDP (RFC0768)

IGMP (RFC2236)

Version (4 bit): 6

Traffic class (8 bit): O-uncharacterized traffic

1-“filler” traffic
2-unattended data transfer
3-reserved

4-attended bulk transfer
5-reserved

6-interactive traffic
7-internet control traffic

Flow Label (20 bit): 20 bit user defined (initial all 0)

Payload Length (16 bit): Auto

Next Header (8bit):0~255 (DEC) user defined (initial

59)

Hop limit (8 bit): 0~255 user defined (initial 0)

Source Address (128 bit): Static, Increment, Decrement,
Random (Class & Mask i% & #]
fe) (byte mask)

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

Decrement , Random
(Class & Mask #7EAIHE)
(byte mask)

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

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

Sequence number (32 bit): User defined

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

Data offset (4 bit): & EfHE 5

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

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

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 O

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): HEhFHHE

Group Address (32 bit): User defined

Version: #%EfH 2
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ICMP Type (8 bit): 0= Reply
(RFC1792, 950, 1256) 3 = Destination Unreachable
4 = Source Quench
5 = Redirect
8 = Echo

9 = Router Advertisement

10 = Router Selection

11 = Time Exceeded

12 = Parameter Program

13 = Time Stamp

14 = Time Stamp Reply

15 = Information Request

16 = Information Reply

17 = Address Mask Request

18 = Address Mask Reply
Code (8 bit): User defined 0~255
Checksum (16 bit): HEIFHHE (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 UL F & &
Route tag: User defined
IP Address: User defined
Subnet Mask: User defined for Version2
Next hop: User defined for Version2
Metric: 0~4294967295 (DEC)
Authentication type (16 bit): 1-IP Route
2-Password
3-Keyed Message Digest
Algorithm
Authentication Data: ASCII 16 byte entry
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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 (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: FEXxI s

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 ffio> MPLS 72353% & 7] 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) 1T TFoR

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 D %)
8 = Candidate-RP-Advertisement
Adder length (8 Bit): Auto
Checksum (16 Bit): Auto(Checksum % PIM message 4
A 16 bit ZXIC 1 OMEREAE T
(Register message ® Data #4313R<)
FEHE DO LE Checksum fEIKIZEH)
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MLDA (IEFT Draft)

Test Frame

Type (8 bit): 0x96 = MLDA Listener Query
(MLDA Query)
0x97 = MLDA Listener Acknowledgement
(MLDA ACK)
0x98 = MLDA Listener Report
(MLDA Report)
0x99 = MLDA Listener Done
(MLDA Done)
Code (8bit): Auto
Checksum (16 bit): Auto
Maximum Response delay (16 bit): User Defined
Reserve-1(16 bit): 0x00
Multicast Address (32 bit): User Defined
Version (8 bit): 0x10
Subtype (8 bit) :
In Type 0x96 (MLDA Query),
0x01: General Query
0x02: User-Specific Query for Re-authentication
(User Query)
0x11: Challenge-Response = Mechanism  Challenge
(Challenge)
In Type 0x97 (MLDAACK),
0x21: Authentication Message
0x22: Accounting Message
0x23: Notification Message
In Type 0x98 (MLDA Report),

0x31: Password Mechanism Report (Password
Report)
0x32: Challenge-Response Mechanism
Report Challenge
Request (Challenge-Response Report Request)
0x33: Challenge-Response Mechanism Report
Response
(Challenge-Response Report Response)
0x34: Basic Report
In Type 0x99 (MLDA Done),
0x41: Password Mechanism Done (Password Done)
0x42: Challenge-Response Mechanism Done
Challenge
Request (Challenge-Response Done Request)
0x43: Challenge-Response Mechanism Done Response
(Challenge-Response Done Response)
0x44: Basic Done
# of Aux(N) (8 Bit): Auto
Reserved (8 bit): 0x00
Aux Type (8 Bit)
0x01 = User Account
0x02 = User Password
0x03 = Message
0x10 = Challenge-Response ID (Challenge ID)
0x20 = No-blackout
0xA0~0xBF = Vendor specific data:

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 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 237w BER #I7E (MD1230B-11) (2%} its: 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)

1
S
A
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Measurement Function
Counter
Mode
Ethernet

Ethernet OAM Alarm
(Opt28)

IPv4

IPv6 (Optl2)

Accumulated, 1 s current

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

FCS Error,

Undersize,

Fragment,

Oversize,

Oversize & FCS Error,

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

Dribble Bit, Alignment Error, 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 4y fi#RE
AIS (0.1 ms 4fi#HE)
RDI (0.1 ms 4 fi#HeE

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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TCP/UDP

Data

Packet BER Test
(Optl11)

Unframed BER Test

Traffic Impairment
Counter (Opt17)

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

TCP Checksum Error*¢, UDP Checksum Error*é

Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate, QoS Counter Setting: QoS #—7~"» ki IPv4
(ToS) £7-1% 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 =227 422l 2\ Tix, Capture @
Pattern and Error Conditions 2/

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 D7)
Transmitted Frame: Traffic Impairment Emulator TA/L—
ENH7L—08%

Transmitted Byte: Traffic Impairment Emulator TA/L—
SHA MK

Impairment Filter Frame: Traffic Impairment Emulator
TANAZ =BT D7 — 08K

Impairment Filter Byte: Traffic Impairment Emulator

TANZN B D A MK

Unavoidably Dropped Frame: Traffic Impairment
Emulator DiEG#F CHIES
N7 —208

Discarded Frame: Traffic Impairment Emulator
Filter/Loss (Z&-> T (EMAYIT) Loss S
=7 — 08K

Passage Delay: Delay ®»E=4ff 0.001 ms HAL

*6: IP layer T 77 AV MEENIZ Ty MIET—LL TV RS20
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Multi Flow Counter

Graph

(Port 1, 2 D #)
T — ADREE Y MOBEA T D720 5K 16 bit D7 4 /LHF
ZXERRE (Max 65, 536 i)
65, 536 O 32 counter XV T IVZA LA N X 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 , 1IPv6 Destination
Option
Header , IPv6 Routing Header, IPv6
Fragment Header, VLAN Tag 1~10,
TCP Header, UDP 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 =27 432250\, Capture @
Pattern and Error Conditions £
Flow Count Item:Transmitted Frame
Received Frame

8 FED 7T 7 & [RRER R, /0fREE 1s, 1 min, 15 min, 60 min

*7: MD1230B-12 2R /5E

*8: MD1230B-28 73
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Capture
Capture Buffer 64 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*8, Top of IPv4 Header, Top of
IPv6 Header*7, IPv6 Extension Headers

(Hop by Hop, Destination, Routing,

Fragment, Authentication, ESP) *7, Top

of TP 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*10, Alignment Error*10,

1P
Header checksum Error, TCP checksum
Error, UDP checksum Error, Sequence
Error*9, PRBS Frame Error*?

Combination;

And, Or

*7: MD1230B-12 23 2L
*8: MD1230B-28 73 EL
*9: MD1230B-11 23442

*10: Port3 & Port4 O F
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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 % & 7¢),
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

Extended Decode | Sniffer® Technologies (Opt04) £721% MX123002A —=F A
Protocol IN—=MENTEY 22— /U2, 400 FEE T rbha/L T a—RE4hE
Al HE
MD1230 7 73ViZ Ethereal® Convert f§iE% & T¢
Replay XS F v T — LEE(FAR) — A
Latency Test Frame #5579 5Z&I12&0 1 Y7V E, Max,

Min, Avg.& %7 VT T Latency 37K

Protocol Emulation

ARP, ICMP, OSPF (Opt07), BGP-4, ICMPv6 (Optl2),
OSPFv3 (Optl8) *7, BGP4+ (Optl9) *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 23 EL

% 11: IPv6 Address ZfiE 4 5&Z13 MD1230B-12 23 2
MD1230B-21 X IPv4 Address D Z%f s
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Frame Arrival Time
Variation (Packet Jitter)

Resolution 32 A BERFIR
3fiERE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
Offset S fiEREIZ XD, Max. 3 min
Graph Frame Count vs. Time Interval
Auto scale: On/Off
Filter 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 =27 422l 2\ TiX, Capture @
Pattern and Error Conditions Z: [

Traffic Monitor 64 AN —ALFETUT ILHA LI E A RE

Target: MAC Address, IPv4 Address, IPv6 Address,
Protocol Number (Ether Type, IP Protocol)

Traffic Map 64 AR —LFETYT L2 A LRI E R RE
Target: MAC Address, IPv4 Address, IPv6 Address

1
%
A

Service Disruption Time Frame Disruption Ff[H

Auto Negotiation Analysis | 10B Code data transmitted function, Auto negotiation
(Opt15) sequence capture function, Link timer value variable
function
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Application Traffic Monitor
(Opt20)
Application Traffic Monitor Resolution: 1 ms
Monitor FoR43f#EE 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
(XR5rfERE 1 ms)
1, 000~20, 000 ms, Step 10 ms
(FRI3FRE 10 ms)
10, 000~100, 000 ms, Step 100 ms
(53 f#HE 100 ms)
50, 000~500, 000 ms, Step 500 ms
(FRfiRAE 500 ms)
100, 000~1, 000, 000 ms, Step 1, 000 ms
(RRIrfERE 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

A-184



EPa—)L (MU120122A) (#tEF)

HH Hi&
Application Traffic FR3fEEE: 1 ms, 10 ms, 100 ms, 500 ms, 1s
Monitor Player 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 (F/ROMEHE 1
ms)

1, 000~20, 000 ms, Step 10 ms
(£7R5rfERE 10 ms)
10, 000~100, 000 ms, Step 100 ms
(53 f#HE 100 ms)
50, 000~500, 000 ms, Step 500 ms
(-5 f#HE 500 ms)
100, 000~1, 000, 000 ms, Step 1, 000 ms
(FARIIRAE 19) F
Range of Monitor Display: 73
Minimum Value: 0~999, 999, 999 bit/s A
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

Latency Variation

Resolution 32 AWV HDERFR Resolution: 100 ns, 1 us, 10 us,
100us, 1ms, 10ms, 100 ms

Offset SIRREICED, Max. 3 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
Error: don't care, Match, Not match

Pattern & Error ®za> 7 4 a2\ TIL, Capture O
Pattern and Error Conditions &
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Traffic Impairment AN —TF —=HTHKLT, FRENRE 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 =227 422l 20\ Tix, Capture O
Pattern and Error Conditions &

Unmatched Frames;
Discard (FE3E)
Mix (74 VA7 L —LERA)

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 (0OC-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 [X[RIFRHIfE A CTEEEA, )
*7: MD1230B-12 23485

*8: MD1230B-28 73
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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)
1~51.2 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 (X [RIFFIZfE A CEEHA, )

Line Error Timing;
Single

Optical port;
Line Error (8B/10B Code), Line Error(RD), Line
Error (8B/10B Code & RD)

limitation Half Duplex (ZITxHSLEE A,

Automatic Test

RFC2544 Automatic Test LLF o 6 FEEOT AMIxHIR (MD1230 7 73V1E[1]~[5]% £&
TRABRATHE)

[1] Throughput

2] Latency

3] Frame Loss Rate

4] Back-to-back Frames

5] System Recovery

6]

[
[
[
[
[6] Reset
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Port Pairs Traffic Distribution: One to one, Partially meshed, Fully
meshed

Traffic Orientation: Unidirectional, Bidirectional
Mesh Type: Round Robin, Peak Loading

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

Test Setting

Throughput

Latency

Frame Loss Rate

Back-to-back Frames

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, TP
Device Type: Store and Forward, Bit Forward
Leaning Frame:
Leaning Mode: Never, Once, Every Trial
Retries: 1~999

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

Rate (%): Initial Rate, minimum rate, maximum rate,
resolution, 0.01% step
Loss Tolerance: 0~100%, 0.0001% step
Result: Frame rate (%), Frame/s, Bit/s, byte/s
Graph: Frame rate (%), Frame/s, Bit/s, byte/s vs. Frame
Size, Theoretical value

Duration: 2~999 s

Number of Trials: 1~50

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

Burst Size: 1~1000

Result: Latency (Z7###E 0.01 us)

Graph: Latency vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

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

Result: Frame loss rate (%)

Graph: Frame Rate vs. Frame Loss Rate

Duration: 2~999 s

Number of Trials: 1~50

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

Loss Tolerance: 0~100%, 0.0001% step

Result: 7L—2%%

Graph: 7L —2% vs. Frame Size
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System Recovery

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

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

Burst Size: 1~1000

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

Graph: Recovery time vs. Frame size

Reset Rate (%): User defined
Burst Size: 1~1000
Sequence: Start — Waiting trigger — Triggered — Stop
Graph: Reset time (Zfi##E 1 us, #EE 1 us)
RF(C2889 Automatic Test LLUF D 10 FEF 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]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 )

Throughput, Frame Loss
and Forwarding Rates

Partially Meshed One to
Many/Many to One

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: 1~4095

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: 1~4095
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Partially Meshed Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic
Multiple Devices 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: 1~4095

Partially Meshed Traffic: Tx/Rx Ports — Tx/Rx Ports Local Traffic
Unidirectional 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: 1~4095

Congestion Control 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: 1~4095

1
S
A
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Forward Pressure and Traffic: Tx Ports, Rx Port
Maximum Forwarding Duration: 2~300 s
Rate 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)
VLAN Tag: On/Off

VLAN ID: 1~4095

Address Caching Traffic : Test Port, Learning Port, Monitoring Port
Capacity 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: 1~4095

Address Learning Rate 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: 1~4095

Error-Frame Filtering 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: 1~4095

Broadcast Frame Traffic: Tx Port, Rx Port

Forwarding and Latency Duration: 2~300 s

Address per Port: 1~16777216

Tload: 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: 1~4095
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Tools
Fragment T TITEERSINL TS Stream 7 — X527 77 A MET 5,
Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/1Pv4,
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~O0xffff (IPv4), 0x00000000
~ Oxffffffff (IPv6)
Increment Identification: On/Off
TITANY =B 572D 21E, Setup Utility T
Remote Control ® Active Interface % None %7213 Ethernet
IR ELTLIEEN,
BREE M RE

i
R
&
5

-
i
S

PAX

sy
D

FIERF: 0~+40C
R —20~+60C

90 W LI

PICMG2.0 R2.1 (2 YL
262.0 (W) x20.0 (H) X174.5 (D) mm
RErEET

1.5kg AT
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jjZ4 MU120131A
g 10/100/1000M A —H Ry MEY 2—/b
1957 Module X 1
FTvar MU120131A-01: 7y Z#fl5E
MU120131A-02: PoE
Interface
Corresponding Specification | Electrical: 10BASE-T, 100BASE-TX, 1000BASE-T
Connector RJ-45 (Auto MDI-X)
Number of Ports 12
Bit Rate 10, 100, 1000 Mbit/s
Pulse Mask 1000BASE-T: IEEE802.3-2002 Template
100BASE-TX: ANSIx3.263 Template
Auto Negotiation On/Off
Flow Control On/Off
LED 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:On/Off
Insert RDI:On/Off
MEG Level:0~7
MEP ID:0~8191
MEG ID:48 byte
CCM Period:1s, 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/Half

MII/MDIO properties

1000 Mbps Half Duplex (% link test FFoD 7

Auto negotiation On/Off, Restart, Loop back On/Off, Auto
MDI/MDI-X On/Off, MII registers (MII register OEL(EfH%
A LBRIOEZHLUAGE, WM E), Flow Control
Receive, Multicast Pause Address (01-80-C2-00-00-01),
Directed Address (This Port, User Defined), Timing
Auto/Master/Slave

A-195



114RA  H#

EPa—)L (MU120131A) (#tE)

HH g
Mode Normal, Monitor, Through*1, Address Swap
Preamble On/Off
A

Frame @ Preamble 7 —4# %X v~/ F v 3 5I21%,
“Preamble” 3% E% On [ZLTEENY,

Test Pattern Single PRBS9/Cross PRBS23/Cross PRBS31

Cross PRBS23 & Cross PRBS31 054, 471 —2A0 PRBS
Y hAN — ATy hE T, HkELEE A,

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 & /~#iFH: —1000~+1000 ppm
100BASE-TX #JL U 1000BASE-T O L& AlHE
100BASE-TX O34, 125 MHz 73
1000BASE-T ®&54, 1250 MHz 73 £ 1

*1: MU120131A Ti¥, Through mode %, Portl & Port2, Port3 & Port4,
Port5 & Port6, Port7 & Port8, Port9 & Port10, Port11 & Port12 TfEH
BN
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Accuracy AIRIZED
MD1230 773U: £4.0 ppm
MP1590B: +0.1 ppm
MP1591A: +0.1 ppm
Clock MU120131A-01
Select Clock1, Clock2
Port 1~4, Port 5~8, Port 9~12 H5@% €
Offset —100~+100 ppm
Port 1~12 a2 &
Accuracy KIRIZED
MD1230 773U: £4.0 ppm
MP1590B: +0.1 ppm
MP1591A: +0.1 ppm
PoE (MU120131A-02)
On, Off
Class Class 0~4, Off
Level Off: 0~31.7V

Under:31.7~43.3V
Normal: 43.3V L
E:
BB 5% DEATILAE G LET,
Accuracy: £0.7V
L-ULE POE &I L 7,

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:  43f#HE 800 ns, 8 us~12000 s CEEME7/zIZ
Random 7% € FJ HE

100BASE-TX: /3 fi#HE 80 ns, 800 ns~1200 s CEEfHE/21%
Random 7% € FJ HE

1000BASE-T: 43 f#HE 8 ns, 80 ns~120 s CHEEME/IT
Random 7% /€ 7l HE
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Inter Burst Gap

Inter Stream Gap

Frame Setting

%
10BASE-T:  43fi#HE 800 ns, 8 us~12000 s T E fEz% & 7]
e
100BASE-TX: 43fi#HE 80 ns, 800 ns~1200 s Tl EHz% & 7]
e
1000BASE-T: 43f#HE 8 ns, 80 ns~120 s C[&H EER & 7 HE

800 ns, 8 us~12000 s CE EER E 7T

Ll
He
Ll
He

P

10BASE-T: %)
A
100BASE-TX:

fih

o

/

53 1#6E 80 ns, 800 ns~1200 s C & & fEFR E 7]

HE
1000BASE-T: 43f#HE 8 ns, 80 ns~120 s C[H EER E 7 HE
Preamble Size: 4~255 byte

MAC Address: Fixed, Increment, Decrement, Random
(RIZEE % 4 bit AL THRE) , Gateway (DA
D#), This port (SA DH)

VLAN tag*2: VLAN tags % 10 fEECHHNAHE, VLAN ID i

Increment, Decrement, Random % &% & 7] HE

MPLS label*2: MPLS label ([EE % E) & 10 8 FTHHNA
HE
: 32 /\‘%if@wwv
K% B BIZFRE mf

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 Thhi:
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, ¥721% Random (Z%4L
A% E I HE

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

PIM-SMv2 Protocol (Opt 21) {2 THb:
PIM Register Message

MLDA Protocol (Opt22) {ZThfhi:
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

Programmable Data Link Layer*2

Protocol Editing:

%k 2: VLAN tag & MPLS labels (Z[RIFF il AN A]
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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 % & F#E

Data Field 1 ®# Programmable, Time Stamp™3, Sequence
Number*3*6, Hardware Random Pattern ™3, Test Frame*4

Test Frame & & Flow ID number %% & A HE

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

Frame Size 48~10, 000 byte
Auto, Fixed, Increment™5, £72/% Random *5 |{Z3% /& FJ HE

*3: Sequence number F£72(% Time stamp Zff HL7=&%, TCP/UDP /X7 >k
@ Checksum field |7 —DEDMHASND

*4: TCP/UDP ® Port Number 7 Increment D&, Test Frame %% i€

%*5: Frame Size @ Increment & Random #% €% Protocol 75 None D&&E D
HFETE Al HE
%6: Flow ID Z&izy —r L A B4 H

it

=]

LT GLET,
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Protocol Setting
Ethernet Preamble: 10101010 (Z % #JHE, First byte ™7 10101010

IPv4 (RFC0791)

[ 7E)
SFD: 10101011 (Z % mleg
DA: (— Frame setting /MAC Address =)
SA: (— Frame setting /MAC Address )
Type: Automatically assigned, User defined
FCS: A®hEHH

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 %SR- 5A 1L B ®#RE
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask 7% Al HE

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

Option: 0~40 byte
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IPv6 (RFC2460)

TCP (RFC0793)

UDP (RFC0768)

IGMP (RFC2236)

Version (4 bit): 6(DEC)
Traffic Class (8 bit): O-uncharacterized traffic
1-“filler” traffic
2-unattended data transfer
3-reserved
4-attended bulk transfer
5-reserved
6-interactive traffic
7-internet control traffic
Flow Label (20 bit): 20 bit user defined (initial 97T O0)
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 (Class & Mask % & #]
HE)
Destination Address (128 bit):Static , Increment ,
Decrement Random
(Class & Mask #% € 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): & EfHE 5

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

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

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

Padding: All O

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): HEhFHHE

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 Selection

11 = Time Exceeded

12 = Parameter Program

13 = Time Stamp

14 = Time Stamp Reply

15 = Information Request

16 = Information Reply

17 = Address Mask Request

18 = Address Mask Reply
Code (8bit): User defined 0~255
Checksum (16 bit): HEIFHHE (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 FZ: /&
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: FEXxI s

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)

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 ffio> MPLS 72353% & 7] 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 TFEoR

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 D %)
8 = Candidate-RP-Advertisement
Adder length (8 bit): Auto
Checksum (16 bit): Auto(Checksum /% PIM message 4
A 16 bit ZXIC 1 OMEREAE T
(Register message ® Data 43 13R<)
HHEDELE Checksum K ITE )
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MLDA (IEFT Draft) Type (8 bit): 0x96 = MLDA Listener Query
(MLDA Query)
0x97 = MLDA Listener Acknowledgement
(MLDA ACK)
0x98 = MLDA Listener Report
(MLDA Report)
0x99 = MLDA Listener Done
(MLDA Done)

Code (8bit): Auto

Checksum (16 bit): Auto

Maximum Response delay (16 bit): User Defined

Reserve-1(16 bit): 0x00

Multicast Address (32 bit): User Defined

Version (8 bit): 0x10

Subtype (8 bit) :

In Type 0x96 (MLDA Query),

0x01: General Query 1+

0x02: User-Specific Query for Re-authentication &%
(User Query) A

0x11: Challenge-Response Mechanism Challenge
(Challenge)

In Type 0x97 (MLDAACK),
0x21: Authentication Message
0x22: Accounting Message
0x23: Notification Message
In Type 0x98 (MLDA Report),
0x31: Password Mechanism Report
(Password Report)
0x32: Challenge-Response Mechanism Report
Challenge
Request (Challenge-Response Report Request)
0x33: Challenge-Response Mechanism Report
Response
(Challenge-Response Report Response)
0x34: Basic Report
In Type 0x99 (MLDA Done),
0x41: Password Mechanism Done (Password Done)
0x42: Challenge-Response Mechanism Done
Challenge
Request (Challenge-Response Done Request)
0x43: Challenge-Response Mechanism Done Response
(Challenge-Response Done Response)
0x44: Basic Done
# of Aux(N) (8 bit) : Auto
Reserved (8 bit): 0x00
Aux Type (8 bit)
0x01 = User Account
0x02 = User Password
0x03 = Message
0x10 = Challenge-Response ID (Challenge ID)
0x20 = No-blackout
0xA0~0xBF = Vendor specific data

Test Frame 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

2~k BER #HlE (MD1230B-11) (Zxti&: 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 to 9.9E-3)

Insertion Timing i Test Frame Type % PRBS23 (Cross) 7
PRBS31 (Cross) DEEDHEXIE FIHET T,

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 Accumulated, 1 s current

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

FCS Error,

Undersize,

Fragment,

Oversize,

Oversize & FCS Error,

MAC Control Frame,
Transmitted/Received ARP Request,
Transmitted/Received ARP Reply,
Dribble Bit, Alignment Error, Collision,
Line Error,

Frequency, Frequency Difference (Hz),
Frequency Difference (ppm),

Link Failed

Ethernet OAM Alarm LOC (0.1 ms 4rfiRkE
(Opt28) AIS (0.1 ms Zyfi#aE)
RDI (0.1 ms Zyfi##E

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™*7, UDP Checksum Error*7
*7: IP layer T7T77 A MEENT2 3y MET T —E L THT RSN

1
%
A
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Data

Packet BER Test
(Optl11)

Capture Trigger , Capture Filter , User Defined 1
Count/Rate, User Defined 2 Count/Rate, QoS 0~7 Frame
Count/Rate, QoS Counter Setting: QoS #—/%~ v kX 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 ®a> 7 4 a2\ TIL, 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
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Unframed BER Test
Multi Flow Counter

Graph

Offset: 0~65, 535 byte, 0~7 bit
Length: 1~16 bit

Filter (Rx) : On/Off

Error: don't care, Match, Not match

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)

8 FRD 7T 7 & [RRER R, /0fREE 1s, 1 min, 15 min, 60 min

Bit Error Count/Rate, Pattern Sync. Loss Count/Second

T —LDORFEE Y FOBEE TS D720 e K 16 bit D7 /17
4 D% E A HE (Max 255 fH)
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 1~10,
TCP Header, UDP Header,

Flow ID*9, Top of Ethernet OAM PDU*10

Error 1> 7 4 a2 oW, Capture [

*8: MD1230B-12 232
*9: MD1230B-11 234 %
*10: MD1230B-28 23422
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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,
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 7234

*9: MD1230B-11 23432

*10: MD1230B-28 734 2E
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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 %% ¢), 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

Extended Decode | Sniffer® Technologies (Opt04) £7-i% MX123002A =% A
Protocol PN MEHTE Y 22— /WZEY, 400 FEE T mhaL T a—REHLR
HHE
MD1230 7 73Vi% Ethereal® Convert #fE% & 10
Replay FA T TF T — DB F AN — DA
Latency Test Frame #%{575Z&1280 1 Y7V 7ME, Max,
Min, Avg.EH 7 V¥ C Latency &£ /R
Protocol Emulation ARP, ICMP, IGMPv2, IGMPv3,
Ping Destination: User defined
Send: 4 [A]

Result: Reply, bytes, time, TTL

Frame Arrival Time
Variation (Packet Jitter)

Resolution 32 U ARFEREF R

Sy fiERE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
Offset SrfiERRIZE D, Max. 3 min
Graph Frame Count vs. Time Interval

Auto scale: On/Off

Filter 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 43 a2 2\ CiX, Capture @
Pattern and Error Conditions &

Service Disruption Time Frame Disruption F§fi]
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Application Traffic Monitor
(Opt20)

Application Traffic Monitor

Monitor Resolution: 1 ms
FoRSyfREE: 1 ms, 10 ms, 100 ms, 500 ms, 1 s
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
(F/R5HEE 1 ms)
1, 000~20, 000 ms, Step 10 ms
(F/R57fiHEE 10 ms)
10, 000~100, 000 ms, Step 100 ms
(F/R57fifEE 100 ms)
50, 000~500, 000 ms, Step 500 ms

(F7R53f#HE 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 | Z/"43fi#6E: 1 ms, 10 ms, 100 ms, 500 ms, 1s
Player 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
(FRorfREE 1 ms)
1, 000~20, 000 ms, Step 10 ms
(-5 f#HE 10 ms)
10, 000~100, 000 ms, Step 100 ms
(-5 ffHE 100 ms)
50,000~500,000 ms, Step 500 ms
(F-53ffHE 500 ms)
100,000~1,000,000 ms, Step 1,000 ms
(FRfiREE 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,
Display Movement: Top/end button,
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

Stop
Slider bar

Latency Variation

Resolution

Offset
Graph

Filter

32 WA BERFIR
43fREE: 100 n, 1 us,
100 ms.

IFREREIZE A Max. 3 s.

10us, 100 us, 1ms, 10 ms,

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 ®ar 7 4 a2\ TIL, Capture ®

Pattern and Error Conditions
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Automatic Test

RFC2544 Automatic Test LLF @ 6 FiEOT AMIHIG (MD1230 7 73V [1]~[5]& £ Lo
TR FTRE

[1] Throughput

2] Latency

3] Frame Loss Rate

4] Back-to-back Frames

5] System Recovery

6] Reset

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

Traffic Orientation: Unidirectional, Bidirectional
Mesh Type: Round Robin, Peak Loading

VLAN Tag: On/Off

VLAN ID: 1~4095

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

Throughput Duration: 2~999 s

Number of Trials: 1~50

Burst Size: 1~1000

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

resolution, 0.01% step

Loss Tolerance: 0~100%, 0.0001% step

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

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

Latency Duration: 2~999 s

Number of Trials: 1~50

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

Burst Size: 1~1000

Result: Latency (77f#hE 0.01 us)

Graph: Latency vs. Frame Size

Frame Loss Rate Duration: 2~999 s

Number of Trials: 1~50

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

Result: Frame loss rate (%)

Graph: Frame rate vs. Frame loss rate

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

Number of Trials: 1~50

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

Loss Tolerance: 0~100%, 0.0001% step

Result: 7L —2%%

Graph: 7L —2%% vs. Frame Size
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System Recovery

Reset

RFC2889 Automatic Test
(Opt10)

Fully Meshed
Throughput, Frame
Loss, and Forwarding
Rates

Partially Meshed One to
Many/Many to One

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

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

Burst Size: 1~1000

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

Graph: Recovery time vs. Frame Size

Rate (%): User defined

Burst Size: 1~1000

Sequence: Start — Waiting trigger — Triggered — Stop
Graph: Reset time (43f##E 1 us, fEE 1 us)

LUF O 10 FEHOT AMT &

[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

,_”_”_”_”_”_”_”_‘
el o e o o e e e

2
3
4
5
6
7
8
9
1

Inter Frame Gap: (Inter Frame Gap i)

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: 1~4095

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: 1~4095
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Partially Meshed Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic
Multiple Devices 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: 1~4095

Partially Meshed Traffic: Tx/Rx Ports < Tx/Rx Ports Local Traffic
Unidirectional Traffic Inter Frame Gap: (Inter Frame Gap &)

1
S
A

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: 1~4095

Congestion Control 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: 1~4095
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Forward Pressure and Traffic: Tx Ports, Rx Port
Maximum Forwarding Duration: 2~300 s
Rate 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)
VLAN Tag: On/Off

VLAN ID: 1~4095

Address Caching Traffic : Test Port, Learning Port, Monitoring Port
Capacity 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: 1~4095

Address Learning Rate 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: 1~4095

Error-Frame Filtering 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: 1~4095

Broadcast Frame Forwarding | Traffic: Tx Port, Rx Port

and Latency 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: 1~4095

A-218



EPa—)L (MU120131A) (#tE)

I5H

gt

Tools

Fragment

T TITBERSILTCND Stream 7 — 4% 777 A MET 2,

Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/1Pv4,
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~ Oxffff (IPv4), 0x00000000
~Oxffffffff (IPv6)

Increment Identification: On/Off

TIT AN =B 572D 21E, Setup Utility T
Remote Control @ Active Interface % None %7213 Ethernet
IR EL TLIEE,

B{ER +5~440°C
& —20~+60C

) EHE: 20~80%RH
R 20~80%RH

50 W LL T

PICMG2.0 R2.1 [Z#EHL

262.0 (W) X20.0 (H) X174.5 (D) mm
HEEEET

1.5kg T

Running Timer is available.
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=4, XHEY M =P Ry MV a—L
K Module X 1
AT var MU120132A-01: Zmy 7 HI5E
Interface
Corresponding Specification | 1000BASE-SX/LX/LE/LR (SFP Module (2&%)
Connector SFP (LC)
Number of Ports SFP: 8
Bit Rate 1000 Mbit/s
Pulse Mask "
w 10
e
"
NORMALIZED TIME (Unit Interval)
Laser Safety 21 CFR 1040.10:1995 CLASS I, IEC60825-1:2001 CLASS
1
Auto Negotiation On/Off
Flow Control On/Off
LED Link
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Port setting
MAC Address 00-00-00-00-00-00~FF-FF-FF-FF-FF-FF
I1Pv4
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
Neighbor Solicitation Not send, Reply to this port IPv6 Address, Reply to all  ff
Reply IPv6 Addresses &
Echo Reply Not send, Reply to This port Echo Request A
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 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 O HL{EEE
A LBIOESHLARE, I E), 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*1, Address Swap
Preamble On/Off
A

Frame @ Preamble T — X %X +¥ 7 F v 5121,
“Preamble”’ 7% €% On L TLEEWY,

E-PON On/Off
 EPON 7L—ADF=—FBLY Preamble 7—40
CRC #4543 5101 “E-PON"&EZ On ICL T EL,

Test Pattern Single PRBS9/Cross PRBS23/Cross PRBS31
Cross PRBS23 & Cross PRBS31 04, %71 —AD PRBS
By RAN — AUy hSUT, L EE A,

Link
Mode On, Off, Flap
Flap Setting Count: 0~65535, Infinity
Interval On: 10~3600
Interval Off: 1~3600
No/Go Check: On/Off
Frequency Monitor MU120132A-01

Frequency (Hz), Difference (Hz), Difference (ppm)
Difference & /~#ifH: —1000~-+1000 ppm
1000BASE-X O¥5¢, 1250 MHz 737

*1: MU120132A TiZ, Through mode /% Portl & Port2, Port3 & Port4,
Port5 & Port6, Port7 & Port8 Cff Al HE
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Accuracy AKIRIZED
MD1230 773U: £4.0 ppm
MP1590B: +0.1 ppm
MP1591A: +0.1 ppm

Clock (Opt01)

Select Clock1, Clock2

Offset —100~+100 ppm
Port 1~8 sk E

Accuracy AKIRIZED
MD1230 773U: £4.0 ppm
MP1590B: +0.1 ppm
MP1591A: +0.1 ppm

A-223




114RA  H#

EPa—)L (MU120132A) (#E)

15H

Mt

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 —LENEFEHDOY AL Random/Ine DGE Oi/N GAP 1%
72 ns (9 byte) LA L

3 fRBE 8 ns, 64 ns~120 s THEEHF7-1% Random &% & 7 HE
S FEAE 8 ns, 64 ns~120 s ClEEEHR T 7]

TETHE
ISEEE 8 ns, 64 ns~120 s ClE TR E T He

0

Frame Setting

Preamble Size: 2~255 byte

MAC Address: Fixed, Increment, Decrement, Random
(RIEER% 4 bit HAZTHRE), Gateway (DA
D#), This port (SA DH)

VLAN tag™2: VLAN tags % 10 {H £ CfHINATEE, VLAN ID %
Increment, Decrement, Random %% i€ 7] fE

MPLS label*2: MPLS label ([EEfE% E) 2 10 fEFE AN
e

32 "ARNETHOT4—)L

Kz B B2 E A RE

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 Txifis:

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 [# & fi,
Increment, Decrement, £7-/% Random (2% 11
A% E I HE

TCP/UDP: Destination Port Number F72/% Source Port
Number % Increment (Z3% 7€ A HE

Programmable Data Link Layer™2:

Protocol Editing:

%k 2: VLAN tag & MPLS labels (Z[RIFF il AN A]
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PIM-SMv2 Protocol (Opt 21) 12 THbi:
PIM Register Message

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

Spanning Tree/Link Aggregation (Opt23) (Z Tkl
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 %€ FIHE

Data Field 1 ™% Programmable, Time Stamp*3, Sequence
Number*3*6, Hardware Random Pattern ™3, Test Frame™4

Test Frame &% Flow ID number %% & A HE

Programmable Header Pattern: 1 -2 User defined
pattern 5% & I HE

Frame Size 48~10, 000 byte
Auto, Fixed, Increment™?, $£7-i% Random ™5 |Z5% & nl HE

% 3: Sequence number F721d Time stamp Z{# A L7=LX, TCP/UDP 734k
@ Checksum field =7 — DA HEAZILD

*4: TCP/UDP ® Port Number 7 Increment D&%, Test Frame % 5% &

%5: Frame Size @ Increment & Random #% €% Protocol 7 None D&&D
AR E I HE
*%6: Flow ID Ztloo—r o A& ikt U5 LET,
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Protocol Setting
Ethernet Preamble: 10101010 (Z % #JHE, First byte ™7 10101010

IPv4 (RFC0791)

[ 7E)
SFD: 10101011 (Z % mleg
DA: (— Frame setting /MAC Address =)
SA: (— Frame setting /MAC Address )
Type: Automatically assigned, User defined
FCS: A®hEHH

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 #&ER L= 5A 1L B ®#RE
Header Checksum: Auto
Source Address: Static, Increment, Decrement, Random
(Class & Mask 7% & Al HE)
Destination Address: Static , Increment , Decrement ,
Random (Class & Mask #% 7€ FIAE)

Option: 0~40 byte
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IPv6 (RFC2460)

TCP (RFC0793)

UDP (RFC0768)

IGMP (RFC2236)

Version (4 bit): 6
Traffic Class (8 bit): O-uncharacterized traffic
1-“filler” traffic
2-unattended data transfer
3-reserved
4-attended bulk transfer
5-reserved
6-interactive traffic
7-internet control traffic
Flow Label (20 bit): 20 bit user defined (initial all 0)
Payload Length (16 bit): Auto
Next Header (8bit):0~255 (DEC) user defined (initial
59)
Hop Limit (8 bit): 0~255 user defined (initial 0)
Source Address (128 bit): Static, Increment, Decrement,
Random (Class & Mask % & #]
HE)
Destination Address (128 bit): Static , Increment ,
Decrement , Random
(Class & Mask #% € 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): & EfHE 5

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

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

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

Padding: All O

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): HEhFHHE

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 Selection

11 = Time Exceeded

12 = Parameter Program

13 = Time Stamp

14 = Time Stamp Reply

15 = Information Request

16 = Information Reply

17 = Address Mask Request

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

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

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)

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 ffio> MPLS 72353% & 7] 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 TFEoR

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 D %)
8 = Candidate-RP-Advertisement
Adder length (8 Bit): Auto
Checksum (16 Bit): Auto(Checksum /X PIM message 47
A 16 bit ZXIC 1 OMEREAE T
(Register message ® Data #4313R<)
FEHE DO LE Checksum fEIKIZEH)

A-230



EPa—)L (MU120132A) (#tEF)

I5H

gt

MLDA (IEFT Draft)

Type (8bit): 0x96 = MLDA Listener Query
(MLDA Query)
0x97 = MLDA Listener Acknowledgement
(MLDA ACK)
0x98 = MLDA Listener Report
(MLDA Report)
0x99 = MLDA Listener Done
(MLDA Done)

Code (8bit): Auto

Checksum (16 bit): Auto

Maximum Response delay (16 bit): User Defined

Reserve-1(16 bit): 0x00

Multicast Address (32 bit): User Defined

Version (8 bit): 0x10

Subtype (8 bit) :

In Type 0x96 (MLDA Query),

0x01: General Query

0x02: User-Specific Query for Re-authentication
(User Query)

0x11: Challenge-Response = Mechanism  Challenge
(Challenge)

In Type 0x97 (MLDAACK),
0x21: Authentication Message
0x22: Accounting Message
0x23: Notification Message
In Type 0x98 (MLDA Report),
0x31: Password Mechanism Report (Password
Report)
0x32: Challenge-Response Mechanism
Report Challenge
Request (Challenge-Response Report Request)
0x33: Challenge-Response Mechanism Report
Response
(Challenge-Response Report Response)
0x34: Basic Report
In Type 0x99 (MLDA Done),
0x41: Password Mechanism Done (Password Done)
0x42: Challenge-Response Mechanism Done
Challenge Request
(Challenge-Response Done Request)
0x43: Challenge-Response Mechanism Done Response
(Challenge-Response Done Response)
0x44: Basic Done
# of Aux(N) (8 Bit): Auto
Reserved (8 bit): 0x00
Aux Type (8 Bit)
0x01 = User Account
0x02 = User Password
0x03 = Message
0x10 = Challenge-Response ID (Challenge ID)
0x20 = No-blackout
0xA0~0xBF = Vendor specific data:
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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 FCS Error, Undersize, Oversize, Fragments, Oversize &
FCS Error
1P IPv4 Header Checksum Error
TCP/UDP TCP/UDP Checksum Error
Data 2k BER #IE (MD1230B-11) (2%}t 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 to 9.9E-3)
Insertion Timing (% Test Frame Type #% PRBS23 (Cross) 7
PRBS31 (Cross) DEX DA EFHETT,
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)
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Measurement Function
Counter
Mode
Ethernet

Accumulated, 1 s current

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

FCS Error,

Undersize,

Fragment,

Oversize,

Oversize & FCS Error,

MAC Control Frame,
Transmitted/Received ARP Request,
Transmitted/Received ARP Reply,
Byte Alignment Error,

Line Error,

Frequency, Frequency Difference (Hz),
Frequency Difference (ppm),

Link Failed

A-233

-t
=
A



114RA  H#

EPa—)L (MU120132A) ()

I5H

gt

IPv4

Ethernet OAM Alarm
(Opt28)

IPv6 (Optl12)

TCP/UDP

Data

Packet BER Test
(Optl11)

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 4y fi#RE
AIS (0.1 ms 4 fi#HE)
RDI (0.1 ms 4 fi#HeE

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~"» ki IPv4
(ToS) ¥7-1% 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 =227 42l 2 Tlix, 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

Bit Error Count/Rate, Pattern Sync. Loss Count/Second

*7: IP layer T7 727 A MU Ny NI T —LL T RS HL720
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Multi Flow Counter

E-PON
Graph

T —LDORFEE Y MO SARA TS D720 K 16 bit D7 /L ¥

4 D% E FIHE (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 |, 1Pv6
Destination Option Header, IPv6 Routing
Header, IPv6 Fragment Header, VLAN
Tag 1~10, TCP Header, 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 127 4 a2V, 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)

Preamble CRC Error
8D/ T 7 & [RIFFFR R, /7f#EE 1 s, 1 min, 15 min, 60 min

*8: MD1230B-12 23 #L

*9: MD1230B-11 234 %

% 10: MD1230B-28 23422
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Capture
Capture Buffer 16 Mbyte/Port
Capture Filter/Trigger

Pattern and Patternl, 2, 3,

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

4;

Error Conditions Pattern:128 bit Mask:byte ¥72i% Pattern:16 bit Mask:bit

UDP

Error;
Error type:

Combination;
And, Or

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
Header, Flow ID*9

Offset:0~65535

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 2N 4BE
*9: MD1230B-11 23432
% 10: MD1230B-28 23481
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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 % & 7¢),
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 (IEEES802.3), MPCP, EoPMLS

Sniffer® Technologies (Opt04) F7z/% MX123002A TF &
IN—=MENTEY 22— /2D, 400 ETr b7 a—REjLik
AR

MD1230 773V Ethereal® Convert #fE%4 & 10

XX T F v T — LEIEFE AN — LA

Latency

Test Frame #%[59 52412k 1 Yo7V 7 fE, Max,
Min, Avg.EH 7 V¥IZC Latency &£ /R

Protocol Emulation

ARP, ICMP, IGMPv2, IGMPv3

Ping

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

Frame Arrival Time
Variation (Packet Jitter)

Resolution

Offset
Graph

Filter

32 AN RER

Sy fiERE: 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
SrfiERRIZE D, 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 O 7 4 a |l 2\ TlL, Capture O
Pattern and Error Conditions &

Service Disruption Time

Frame Disruption FfH

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 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
Unit: bit/s, Kbit/s, Mbit/s, byte/s, Kbyte/s,
Peak Hold Time: On/Off, 1 s, 10 s, 1 min,
Untimed
Time Width: 100~2,000 ms, Step 1 ms
(X5 f#ERE 1 ms)
1,000~20,000 ms,
(FR57fiRGE 10 ms)
10,000~100,000 ms,
(53 f#HE 100 ms)
50,000~500,000 ms,
(53 f#HE 500 ms)
100,000~1,000,000 ms,
(R fiRRE 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

Counter 2, Counter 3,

Pattern 2, Pattern 3, Pattern 4,
Match, Not match
Pattern 2, Pattern 3, Pattern 4,

Match, Not match

Mbyte/s
15 min,

Step 10 ms
Step 100 ms
Step 500 ms

Step 1,000 ms

MAX/MIN/AVE
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Latency Variation

Resolution 32 counters indicate the results.
Resolution: 100 ns, 1 us, 10 us, 100 us, 1 ms, 10
ms, 100 ms.

Offset Depend on resolution, Max. 3 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
Error: don't care, Match, Not match

Pattern & Error ®=2>7 43 a2 >\ T, Capture @
Pattern and Error Conditions Z: [

1
S
A
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Automatic Test

RFC2544 Automatic Test

Port Pairs

Test Setting

Throughput

Latency

Frame Loss Rate

LLF @ 6 FiEOT AMIHIG (MD1230 7 7V ([1]~[5] &2 £ Lo
TR AT 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: 1~4095

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

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

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

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

Result: Frame Loss Rate (%)

Graph: Frame Rate vs. Frame Loss Rate
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Back-to-back Frames

System Recovery

Reset

RFC2889 Automatic Test
(Opt10)

Fully Meshed
Throughput, Frame
Loss, and Forwarding
Rates

Duration: 2~999 s

Number of Trials: 1~50

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

Loss Tolerance: 0~100%, 0.0001% step

Result: 7L —244%

Graph: 7L —24f vs. Frame Size

Duration: 2~999 s

Number of Trials: 1~50

Threshold Time: 0~999 s

Rate (%): Overload Rate (GXEMED 110%D throughput
rate), Moderate Rate

Burst Size: 1~1000

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

Graph: Recovery time vs. Frame Size

Rate (%): User defined

Burst Size: 1~1000

Sequence: Start — Waiting trigger — Triggered — Stop
Graph: Reset time (53f#RE 1 us, fEE 1 us)

VLR 10 FFH DT AMIS I

[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

— e — o ———
—_ e L e e

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: 1~4095
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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 £/#)
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: 1~4095

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 2*N (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: 1~4095

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: 1~4095
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Congestion Control 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 2*N (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: 1~4095

Forward Pressure and Traffic: Tx Ports, Rx Port
Maximum Forwarding | Duration: 2~300 s
Rate 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),
VLAN Tag: On/Off

VLAN ID: 1~4095
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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: 1~4095

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: 1~4095

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: 1~4095

Traffic: Tx Port, Rx Port

Duration: 2~300 s

Address per Port: 1~16777216

Tload: 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: 1~4095

Monitoring Port

Monitoring Port

0.01% step

pass/fail
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Tools

Fragment

T TITBERSILTCND Stream 7 — 4% 777 A MET 2,

Support Protocol:IPv4, IPv6, UDP/IPv4, TCP/1Pv4,
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~ Oxffff (IPv4), 0x00000000
~Oxffffffff (IPv6)

Increment Identification: On/Off

TIT AN =B 572D 21E, Setup Utility T
Remote Control @ Active Interface % None %7213 Ethernet
IR EL TSN

B{ER: +5~440C
& —20~+60C

) EHE: 20~80%RH
R 20~80%RH

45 W LLF

PICMG2.0 R2.1 {ZHEfL
262.0 (W) x20.0 (H) X174.5 (D) mm
Reza ey

1.5kg T

Running Timer is available.
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MU120102A/12A T CTEAICAEMIZLL FOEDOLERBY T,

e

B

)

G 0105A

SX GBIC 850 nm

850 nm %, MM 771/ M FH

G 0106 A

LX GBIC 1310 nm

1310 nm #%, SM, MM 77 A M

G 0107 A

LH GBIC 1310 nm

1310 nm #, SM 77 A/ M

G 0108 A

ZX GBIC 1550 nm

1550 nm H#, SM 7 7 A/ M

G 0124A

T GBIC

N7 be r—7 A
MU120112A D7

B-1
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MU120118A/18B/18C T TEAIHAFMITILA FOEDERBYTT,

4 e &

G 0126A XENPAK 1310 nm %, SM 77 A /M
(10GBASE-LR)

G 0131 XENPAK 1550 nm #7, SM 77 A7 M
(10GBASE-ER)

G 0132 XENPAK 850 nm 45, MM 771\
(10GBASE-SR)

G 0150A XENPAK 1310 nm #%, SM 77 A/ M
(10GBASE-LW)
(£1)

GO0191A XENPAK 850 nm 45, MM 771\
(10GBASE-SR)
(3

G0192A XENPAK 1310 nm #%, SM 7 7 A/ M
(10GBASE-LR)
(;£3)

GO0193A XENPAK 1550 nm H#Y, SM 7 7 A/ M
(10GBASE-ER)
(;£3)

MZ1222A | XENPAK (> %7 =—Z| MDIO, XAUI, XENPAK > %
(}2' 2) Tr—A

MZ1221A | XAUI =/ &7 % MDIO, XAUI =/ AT 4
(£2)

J1163A XAUI 7—7 v XAUI FiEES—7 /(0.5 m)
(£2)

J1164A MDIO 7#—7 /L MDIO H#ER4—7/v (0.5 m)
(#£2)

JE:
1. WAN-PHY A7 ar g Td,

2. WAN-PHY A7 arPAL A= SN T0HEEE, XAUL =7 %
T A BLOXENPAK A 877 = — AL ] TEEH A,

3. APS HEREDS LT,
=~ APS ##8I2DULVTIEM2.4 XENPAK OERY T IH A% 1SR
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MU120122A/32A TR TEDICHFRSEZLL T OERDERLY T,

4 E e
G0136 SFP SX 850 nm 850 nm #, MM 7 71 /it
G0137 SFP LX 1310 nm 1310 nm #, SM, MM 77/ M#ff
G0138 SFP LE 1310 nm 1310 nm #5, SM 7717 MEH
G0139 SFP LR 1550 nm 1550 nm #5, SM 7717 MEH
GO181A SFP SX 850 nm 850 nm #, MM 7 71/ it
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 47, SM 771/ Vi
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#& B-1 GBIC—RAMEHIARVZEE
Pin No. Z2 110 T RE =R

1 RX _1L.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) I/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 I Transmit Data, Differential PECL 1
20 TGND Transmitter Ground 1

2

= A AR OBMIEZ R ET, =T A 1 OB ANEITHE M

LET,

B4
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& B-2 SFP—/RANHIARVZEE

Pin No. A Fh 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) O 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 VieT — Transmitter Ground 1
18 TD+ I Transmit Data, 3
19 T™D— I Transmit Data, Inv. 3
20 VeeT Transmitter Ground 1
2

= A AR OBMIEZ TRLE T, = A 1T OB AT
Lij—o
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% B-3 XENPAK—RRMEIRVEEE

Pin No. B FR I/O 1
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 (0] 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/O
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 1 Port Address Bit 1
23 PRTADO 1 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-3 XENPAK—RRMEIRVAELE ()

Pin No. Z2 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 XAUTI Input Lane 3+
65 TX LANE 3— I Module XAUI Input Lane 3—

B-7
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% B-3 XENPAK—RRMEIRVAELE ()

Pin No. Z2 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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GBIC 1.1.2, 1.1.4, 2.2, 2.5,
3.1.2, 314, B

M

MU120101A 1.1.1, 3.1.1, A

MU120102A 1.1.2, 3.1.2, A

MU120111A 1.1.3, 3.1.3, A

MU120112A 1.1.4, 3.14, A

MU120118A/18B/18C 1.1.5, 3.1.5, A

MU120121A 1.1.6, 3.1.6, A

MU120122A 1.1.7, 3.1.7, A

MU120131A 1.1.8, 3.1.8, A

MU120132A 1.1.9, 3.1.9, A

R

RJ-45 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

S

SFP 1.1.7, 1.1.9, 2.3, 2.6,
3.1.7,3.19,A, B

X

XAUI =/ AT % 2.8, B

XENPAK 1.1.5, 2.4, 2.7, 2.8,

3.1.5,A, B
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