WS-X45-SUP7-E, WS-X45-SUPTL-E, 5 L O
WS-C4500X 7 7 X U XA >~ H ROMMON V
J—R/—h

BAEDY U —2:150(1r)SG16 — 201943 A 14 H

DT Y U — 2 :15.0(1r)SG15, 15.0(1r)SG14, 15.0(1r)SG13, 15.0(1r)SG11, 15.0(1r)SG10, 15.0(1r)SG7. 15.0(1r)SG6,
15.0(1r)SG5. 15.0(1r)SG2

ZDO=2 T VT HT LV ROMMON A A —3Y % Cisco.com MNH AU rma— KL,
WS-X45-SUP7-E, WS-X45-Sup7L-E, WS-C4500X-32, 35 L TY WS-C4500X-16 A A » F D
ROMMON %7 v 7 7' L— R4 5 HFIEIZOWTHBH LT,

ZO=a2 T IVOBRITRO LBV TT,

e ROMMON A A — Y OREE (1 ~—)

o (3 AN—Y)

e ROMMON 7 v 7' 7' L— RIZBEHT 5 EEFHES ~—)

o AUV —INEDA—INAH T ROMMON O v 7 7 L— K (6 ~<—)
e Telnet Z{ifl L72 A— /3= _XAHF x> ROMMON D7 v 7' 7 L— K (8§ X—7)
e ROMMON 726Dy hU— 27 fE#) (14 <X—)

o PHHIEEL(15 ~—)

ROMMON 1 2 — 2 DfEE

Y
CISCO.

Z ZTHHT % ROMMON A A —3(X 8 LV ROMMON Y 7 F 7 =7 & FPGA A A — 3 THE
BENTED WS-C4500X-32, WS-C4500X-16, WS-X45-SUP7-E. I L ) WS-X45-SUP7L-E T®
M CEXET (2 V=AM ED A=A TP ROMMON OF v 77 L— R &7
a6 N—) S THEDA A—TF A VA =L LET,

e WS-X45-SUP7-E/WS-X45-SUP7L-E(2 ~<—7%)
e WS-C4500X-32. WS-C4500X-16 (3 ~2—3)

YAAY AT AREREH
T107-6227 RR#EXARKI-7-1 Iy ¥y - ¥ U—
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W ROMMON 1 X — VDS

WS-X45-SUP7-E/WS-X45-SUP7L-E

ROMMON I0S /N—3 3 > 15.0(1r)SGS

Cisco I0S XE U U — & 3.2.0SG “Cffi ] /] RE 72 JL 5k crashinfo {&#H % A 20123 5 121X, ROMMON
10S /3— 3 2 15.0(11)SGS MUETT  JLEA—/R—N"A 2L v FOHEIF TV 7 b

™ =7 % Cisco IOS XE V U — % 3.02.00.SG |27 v 72 L — F L . %&IZ ROMMON % [0S /3 —
Tar15.0(nSG5 2T vy 7 L — RLET LRIOY 7 by =7 U U — AT D A—
N RN PP ZRFRICER L2V E ROMMON 27 v 77 L— RTEEHARD
ROMMON 7 v 7 7' L — RO T, A1 » F 72 Cisco I0S XE U U — % 3.02.00.SG LA % 32
TLTWAHZ E&EEfRE L TWVET,

ROMMON I10S /~X—<7 3 > 15.0(1r)SG7

VSS KERE A 4~ 5 121X . ROMMON I0S /X —< 5 o 15.0(11)SG7 IZ 7 » 77 L— F9 5 NN
&) @ iﬁ‘o

ROMMON 10S /3—< 3 > 15.0(1r)SG13

7 — FETETEE PXE)EPXE 77— b 09 2 R—FLET. 2T .= Fa—FD
NARNELBLETI(BeX vy TF e ya=r7) OIMERRKHIZAAL v TF 0N Y £— h ¥ —N
MY T NI 2T A A—TURZFDOMDOT7 7 A NERETELLCTHRYy NT—T T — |
n—ZTY,

VTR T2TARA—DREDMDT7 7 A NEE T 0 — K35 T —h TFTP 3 — % $EET
%ij‘o

S
(#) PXE 7 — MERELZHEH L T 72RWEAIL . ROMMON I0S /3— 3 > 15.0(1r)SG13 I
T T U= RTAHMLETHY EH A,

ROMMON 10S /3—3 = > 15.0(1r)SG14
ROMMON I0S /X—7 = > 15.0(1r)SG14 LI CTlX . PXE 7' — MMEREZ ) L C VU £ — b TFTP £
JIXHTTP $—NEZ R ETE T,

ZOROMMONIOS N—Ya Tl 27 4 Fa2b—va VLY AXEO TGHAREOT 7 &

b RERIEIL 0x2106(7— h 7 4 — /L K 06) TH, £/=, ZIUIBEFDOT XA A& HEH LTI O

N a T v 77— RT558ICbHEREINHHETT,

S

() PXE 7 — MERBEHEH L T 72WEE1X . ROMMON I0S /X— 3 > 15.0(1r)SG14 |12
Ty T U= RFTALETIHY FH A,

ROMMON 10S /~X—<7 3 > 15.0(1r)SG16

Z O ROMMON RN— 0 5 13 WS-X45-SUP7-E IZ D H5EH T % F£4,ROMMON IOS "— 5
15.0(1r)SG16DLIRMEREIZ DWW TR EE 3 R—U) 2R LT a0,

WS-X45-SUP7-E, WS-X45-SUPTL-E. 35 - (X WS-C4500X 7 7 X U 2 »FFI ROMMON U U —2 ) —
0L-24829-02-J |



WS-C4500X-32, WS-C4500X-16

g
off

ROMMAON 10S /3—3 = > 15.0(1r)SG6
15.0(1r)SG6 1%, C4500X A A v FUZM BRI/ N— 3 > TT,

ROMMON 10S /~—< 3 >~ 15.0(1r)SG7

VSS #EEE & 14 A 121X . ROMMON I0S /X—27 9 > 15.0(1r)SG7 12T v 77 L— K4 2 L8N
% @ \ij_o

ROMMON [0S /3—< 3 > 15.0(1r)SG13

7 — FETFEITEE PXE)EEPXE 77— b0 2 R—FLET. 2T . = Fa—HFD
MAFELBELFTIZ(Pa¥yF o ya =) PIHEBBEICAA v FRY E— hH—N
MHEY T RT 2T AA—UREDODMDO 7 7 A NERBTEDLLHCTDHRY NT—T T — |

H—4 T,

VTR 2T AA=TREOMD 7 7 ANV EH T a0 — RS 5H)E— ]k TFTP —ZEET
=FE7,

N
(#) PXE 7' — MEREZFEH L TV 72 W54 1X . ROMMON I0S 73— = > 15.0(1r)SG13 I
Ty ST L= RTHNEIHY FH AL

ROMMON 10S /<—< 3 > 15.0(1r)SG14
ROMMON I0S /X— 5 > 15.0(11)SG14 LI CTIi%.PXE 7' — MEREEZHEH LTV = —  TFTP £
721X HTTP — &R ETE £1,

ZOROMMONIOS R— g Tl 27 4 Xab—a LY RAXEO TGO T 7 4+

b REREIEL 0x2106 (7 — b7 4 —/L K 06) TH, F£7o, ZHIEBEFOT A A EFEH LTI O

N=Ta T v 77— RT55RICHHRINIBEETT,

>

() PXE 7 — MERBAEHEH L T 72WEE1X . ROMMON I0S /X— 3 > 15.0(1r)SG14 |12
Ty T L= RTLHMEEH D EH A,

ROMMON I0S /3—7 3 > 15.0(11)SG16 Tl RDOEENMEES N TWET,

o T 2T VA —sN—,3A ¥ (WS-X45-SUPT7-E) & #&# L 7= Cisco Catalyst 4500 L& ¥ ¥ — T
XA N A== N P TNAN— Ry =2 TREENFEELTHAZ N, A==
B CiscolOS V7 b7 =T #FITLTWDEREL T T 7T 4 T A— =3 PR
FEE— N CHERELETET,

EBER: 5 0 £ 8 A, CSCvo20428

| oL-24829-02-J
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ROMMON I0S /X—3 3 > 15.0(1r)SG15 Tl K DEEMETE SN TWE T,
e ROMMON 7 v 77 L— K7t AL KO- LIk ThESINLTVET,
- Ty — FEOEZ AL O A TORKERT B 7 A vt —T 084k,
- RMLIEGEICY AT ARHEAT T HREEZ LT3 mICAH,
CSCvd49800
ROMMON 10S /X— 3 > 15.0(11)SG13 TIX RDOEENFRINE T,
e PXEZ7ANVDF Y1 —RTOVA XU rua— ROEfE R VRERINET A,
[EBERE : &V £+ A, CSCvad1858

ROMMON I0S 73— 5 > 15.0(1r)SG11 3 X T ROMMON 10S /3 —< =5 > 15.0(1r)SG14 Tl Ik
DEENERRENET,

e C4500X A A v F T/A— 3 2 15.0(1nSG10 7225 3—2 5 2 15.0(10)SG11 £721F3—V 3
v 15.01r)SG14 [ZROMMON VY 7 b =7 %27 v ST L —RT 5L TRXAL AWMU T L
e

ELEERE: 7 A 2ADER A A 712 LT b A2 LE T, CSCut66603
ROMMON I0S /X—3 3 > 15.0(1r)SG11 Tl . KDEEMETE SN TWE T,

o —ID WS-C4500X A A v F ¥ CAKX-NM-8SFP+ £ 2 — /L Z VAT LT — 75w
all T VB ATET BROFBERAZICT— M TEEHA,

[B138E3R : CAKX-NM-8SFP+ E ¥ = — /L Z WD 4 L2 R ICEROFHEAEZITHRNTL 72
W MELZIE LT b iz &y F&%EST L E9,CSCupb5575

ROMMON I0S /3—7 3 > 15.0(11)SG10 T RDOEENMEES N TWET,

o AA VTN THRDOLAEIL T4 Xal— a3y LIVZAZEFHLTWASES BHROF
BANCETT =T v 7Rl &Ens L ROMMON ICBITT A2 ENH Y £7,

[E]3BE3K : config-register 0x2101 % L & 3°, CSCue19458
ROMMON I0S/3N—< 5 15.0(1r)SG7 TIL K DE L NEFRENET,

e Sup7-LE B XL WS-C4500X-32 77 v I 7 4 — LD ROMMON O date =~ > F2BIELL &
D EHEA,

e ROMMON IOS 73— = 2 15.0(11)SG6 % #5#{ L 7= Supervisor Engine 7L-E 35 J
WS-C4500X-32 TIZ . ROMMON (X4 R — KDY T NE A LT v v 7 hb HREEHZ SR
IR TE A,

[ET38E5 : CSCitx44255 72 L

o AL UTFNOX2 TKDLBEZAL T4 X2l —Tary LIUVRZEFALTWASEAS RO
BANZEL-TT =T v 70nHliansd &  ROMMON IZEBITT 222083 H 0 £,

[E[BEFR : config-register 0x2101 % L &7, CSCue19458
ROMMON I0S /3—3 5 > 15.0(1r)SG7 TIX ROELEMEES N TWET,
e ROMMON IOS 73— 7 > 15.0(1r)SG7 T, ROMMON | VSS #H R — F L £,
EBERE: & 0 £ 8 A, CSCuc07522

* boot statement =~ > FZ /] L TROMMON %27 v 727 L — R4 2% L I0S BT — F &L
ZHIZ ROMMON O 7 v 7' 7 L— K3 3[BTt E T,

ELBESE: 5 0 £ A, CSCtx60355

WS-X45-SUP7-E, WS-X45-SUPTL-E. 35 - (X WS-C4500X 7 7 X U 2 »FFI ROMMON U U —2 ) —
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ROMMON 7 v 77 L— RFicl+ s uE%E N

o T—ERANRRAYU—FHENRZREIN TWVRNWEAETHL RELHETTICCTRL-CTY 2t
AEHEcCEET,

BBV 4 A, CSCtud0819
ROMMON "—<0 5 > 15.0(11)SG6 TIL. . RDEENRFRENE T,

e Sup7-LE & XL WS-C4500X-32 77 v I 7 4 — LD ROMMON O date =~ F2RIELL &
D EHEA,

e ROMMON "— 3 7 15.0(11)SG6 % 43 L 7= Supervisor Engine 71-E 3 X O}
WS-C4500X-32 TIZ.ROMMON [Z4 R — RO U TIE A L7 a7 BRI HRHE
WMERSTEERA,

[EIBESE - CSCtx44255 72 L
ROMMON "—< 5 > 15.0(11)SG5 TIE IRDEENMETESH TV ET,
* no service password recovery 2~ > RPN EE I TW\WET,
[E8ER - & 0 £ A, CSCtq20729
ROMMON 3—2 5 > 15.0(11)SG2 TIE R DEEMNMEIES L TWET,

e IOS ZFITLTCWDT VT 4 TR A—NR—=NRNA Y VU EHHTILILEAAL v T KT
T AZ R A== XA P =P TROMMON 7 v 77 L— K 2—F 4 UT 0 5%
TLEB. T I7T A4 TRA—NR=NRNA P Do DT7 v IV NV 7% Ry XL H
BHLEHEA,

EER: 7 v 7 7 L— KRBT v TV IR T 5L D ARA— /=
T2 ® ROMMON N— 3 VAR T v 77 L— R Liﬁ“ocscusafws

o N—HNNR= I (I—FNVI T T =2TOBEE LAY 2= 2T ORESE BLWY
DDR /XU T 4 =T —72 &) DKKRIR L a2 — RBIFEE LW B AERICT Ny /45 2
ERTEEE A,

BB 2 ARTET BT A RV AT b v Y — L &3k L £ 97, CSCtj80874

e WS-X45-SUP7-E Z—/X— A Fx L TN A4507R+E & ¥ — 2 F 721X 4510R+E & ¥ — (T
FASH TS EA . ROMMON (1 4507R-E £7212 4510R-E & LTy v — T &ido T L
\ij_o

EBES: 5 v £ 8 A, CSCtl74638

() ZDOYVY—ATIH HKI4GB DAEY & 128 — 256 /341 F D ROMMON =2~ RJ A DK
Eb¥R—-—banTnE7d,

ROMMON 7 v 77/ L — RIZB3 A B HEIE
A

BE 2= NS P oo D=3 0O ROMMON BB L TWAES AU L —RL7”
I/\T< 7ZE VLW ROMMON (2. 2V R —X 2 hDAN—KRo =7 UEY g K 0WE
R—FRENDHT-O . HWVRETITEMEL T A,

WS-X45-SUP7-E, WS-X45-SUPTL-E. 35 - T WS-C4500X 7 7 3 U 24 v FFI ROMMON U U — = / — k
| oL-24829-02-J



B = ) ArbDRA—RSAAF LV ROMMON DT v 77 L— K

T NS DA— AP 22 ROMMON O
T 7L —FR

A

EE

~
(1)

AT 71

()

AT/ 2

AT o7 3

AT w7 4

AT 7§

VAT ANEE LR D RO S D BIERZBET D720 2 DR 7 T a Y EKEGA TN
Ty T 7= RERBRLTIIESN,

ZOHOHFTIL, v 7T ARG BEH(PROM) 7 v 77 L— R I0S N—V 3 &

15.0(1r)SG2 & CiscoIOS Y U —Z 15.02)SG #fEH L £+, Z Do UV UV — 2 TjL,ROMMON
YUY —RA& CiscolOS V7 h =7 VU —2% #1720 U —ABINT7 7 A VAICEZHRAE
T ZDRF2 AL FTIH Y UINL Z2=— R PV RTF LOFEICOWVWTHBHALET. T =
T A=R= XAV VAT ADEA—I—NAPFTCZDOT v AEEITTILENLD £7,

A2 =AY =P ROMMON %27 v 77 L — R 521X RO FIEIZEVE T,

SUTNAN I —T N A=A D ay ) —)L F— MOEEEE L ET,

::ﬂi://—wmfwu%wﬁ9wM?7¢wM_&Eénfwé%wkbii%w>
A L— "EHHTABAF A v TFOaLr 74 FXal—ay LIYAXOMEERLET,

Cisco.com 7> cat4500-e-promupgrade-150_1r_SG2 7 v 7/ F L& X u— KL . 7T v 77 L —
RLIZAA v F P67 78 XAEERT 4 L2 M YWD TFTP % —/ N BIZHELE L ¥,

cat4500-e-promupgrade-150_1r_SG2 7’1 77 A%, Catalyst 4500 > A7 LA A —T & X U0 —
R L7=® &6 UHFT T Cisco.com B AFTXET,

dir bootflash: =~ FZHEH LT PROM 7 v 77 L — KA A=V B RIET DT T v 2 AE
VIZF DR AR—=ANH D Z L 2R LET.SD I— FE#H L T\ 5854613, bootflash: %
slot0: (Z& & H#izx F9,

copy tftp =~ > R%&ffi [l L T cat4500-e-promupgrade-150_1r_SG2 70 7T L% 7T v ¥ 2 AE
JicFyrm—RLET,

HIZ, U E— AR B 172205878 6 PROM 7 v 77 L — R A A —¥
cat4500-e-promupgrade-150_1r_ SG2 # ¥ 7> ua— KL TV — 7T v aT 562 R LET,

Switch# copy tftp: bootflash:

Address or name of remote host [172.20.58.78]7?

Source filename [cat4500-e-promupgrade-150_1r SG2]?

Destination filename [cat4500-e-promupgrade-150_1r SG2]?

Accessing tftp://172.20.58.78/ cat4500-e-promupgrade-150_ 1r SG2...

Loading cat4500-e-promupgrade-150_1r SG2 from 172.20.58.78 (via

GigabitEthernet2/1) : LI L EI L EL LRI L EL P EL P bR b nr e rrrrrrnnd
[}

rrrrrrrrnd

[OK - 901380 bytes]

T 2 T VA== P 2 X T 5T copy bootflash: cat4500-e-promupgrade-150_1r_SG2
slavebootflash %l L [A] L ROMMON A A —T % AH L Nf A== A = vl
I:O”_‘ L/i‘é—o

r WS-X45-SUP7-E, WS-X45-SUP7L-E. 33 J. (R WS-C4500X 7 7 X J A4 v FHROMMON VY Y —2 / — }

0L-24829-02-J |



SV ANEDA—NRNRAF LI ROMMON D7 v 77— B

25y 76 reload 2~ REANLTAA v FEZ )y L .Crl ¥F—ZFL/ZIREETC HF—%H LT
T—hrFatE2&EIEL T2 5 ROMMON £— RA2HBH L £,

~
B TEIVATATIEZ.ZIOT 7 aritloTAAL vTFF—_"—0%ELFT,

WIZ.ROMMON 12V vy h LIz ofl 2R L E T,

Switch# reload
Proceed with reload? [confirm]

03:57:16:%SYS-5-RELOAD:Reload requested

Rom Monitor Program Version 15.0(1r)SG1l

. (output truncated)

Established physical link 1Gb Full Duplex
Network layer connectivity may take a few seconds
rommon 1 >

27971 KOaAvwr REAJJLTPROM 7 v 77 L—R7a 77 AxRITLET,
boot cat4500-e-promupgrade-150_1r_SG2

BE Tyl L—FRORTIC.2—FICLDARMUIMESL D FHA T v 77 L —REEFIZE T &S
WHEDIC. T 7T —F a2 a2d LN TLEEN. Ty 77 L—RNETT5F
T A=—RNR=RA PPV y M EROEHRA, L7203 OIR IZ1TH7R2NTL 72 &0,

WIZT 77— FKRIEEICET L EEOMNE AT A VY FOflZRLET,

boot bootflash:cat4500-e-promupgrade-150_1r SG2

Checking digital signature
/nfs/gsg-sw/interim/rommon/k10_rommon/SG2/unifiedwriterK10-150_ 1lr SG2.SPA: Digitally
Signed Release Software with key version A

LR R R RS S RS SR RS SRR R R R RS R R R R R R R R R R R R R SRR R R R R R R R R R R R R R R RS

*

* Rom Monitor Upgrade Utility For WS-X45-SUP7-E System
*

* All rights reserved.

*
*
*
* Copyright (c) 2008-2011 by Cisco Systems, Inc. *
*
* *
*

LR EEEEEE SRR E R R R R R R EEEEEEEEEEEEEEEESEES]

Upgrading image... DO NOT RESET the system
unless instructed or upgrade will fail !!!

Image Name : Cat4K Mpc8572_ Rommon_ 2MB
Image size : 2097152 bytes

Uncompressing image.....
Done'!

Cat4K Mpc8572_Rommon_ 2MB: Digitally Signed Release Software with key version A

WS-X45-SUP7-E, WS-X45-SUPTL-E. 35 - T WS-C4500X 7 7 3 U 24 v FFI ROMMON U U — = / — k
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W Telnet 2R LIz A— /S~ FT2 T2 ROMMON O 7 v 77 L— R

erasing___ Khkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhhhkhxx
writing LR RS RS S S S S S S S SRR R R R EEEEEEEEEEEEES
reading... verifying... Done!

khkkhkhkhkhkhkhhhhhhhhhhhhhhhhhhkhhhkhhhhdhdhhhhhhhhhhdkdrhrhhhhrhxd

System will now reset itself and reboot within few seconds
khkhkhkhkhkhkhkhhkhkhkhkhkhkhkhhkhkhhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkhkkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkkk*

257978 CiscolOS V7 b =T A A—VHEFHLET, ZHNIE. VAT AR EIHEHITL LI ICHRES
NTWAEEITEEBMICEITIND ZERHD F7,

25979 NEVATACIEET VT4 T RA—IN—A_AA P icaryy— L aEE L £+, v AT
LM SSO R AT v T 6 ~8 MUK LET,

25 w7 10 showmodule =~ > FZ{HEH LT ROMMON N7 v 77 L —RENTWHZ L 2R LET,

Switch# show module
Chassis Type : WS-C4503-E

Power consumed by backplane : 0 Watts
Mod Ports Card Type Model Serial No.
———m - e it e B e et B i
1 4 Sup 7-E 10GE (SFP+), 1000BaseX (SFP) WS-X45-SUP7-E CAT1418L059
3 48 10/100/1000BaseT (RJ45) WS-X4648-RJ45-E JAE14460A8U
M MAC addresses Hw Fw Sw Status
R e e e e e
1 001b.2a68.48c0 to 001b.2a68.48c3 0.8 15.0(1r)SG(3 03.02.00.2.32 Ok
3 c471.fe3e.aB8c0 to c471.fe3e.aB8ef 1.0 Ok

2T TN TIT 4TI A—/R—="fHF Tdelete 2~ FEHEMLT.7—F77 v 2D PROM 7
T —RTa s 7 AEHIBRLET,
WIZ. 7 — F7 T v b catd500-e-promupgrade-150_1r_SG2 A A — Y & HIBRT 612~ L
£7,

Switch# delete bootflash: cat4500-e-promupgrade-150_1r SG2

257912 NEVATLATIE AZ AN, A== RA P 2 DT v 77— R7 7 A VB HIBRL
E

Switch# delete slavebootflash: cat4500-e-promupgrade-150_1r_ SG2

ROMMON 7 » 77 bL— RELE LT,

Telnet ZfiEf L 7c A —/3—/34 HF T2 ROMMON @
Ty 7L —FR
A

BE VAT ANEBILALS RSAEEOH DBIEL#T 72O, 2087 v a U EEEFATHD
T TL—RERBLTIEIN,

WS-X45-SUP7-E, WS-X45-SUPTL-E. 35 - (X WS-C4500X 7 7 X U 2 »FFI ROMMON U U —2 ) —
0L-24829-02-J |



()

AT 71

()

AT 2

AT o7 3

AT o7 4

AT 5

Telnet Z{Ef L7z R —/<{— A FTL I ROMMON 07 v 77 1L—F M

A=A PP ROMMON % U U —2R 15.0(1n)SG2 (127 v 77 L — R4 521X KD FE
EERITLET, ZOFIAZ. 2> Y= T 7 ABFHTE /2y & & ROMMON 7 v 7 7 L —
FEVE— FCETTHSLERD D L XITHEHTEET,

RO TIX.PROM 7 v 77 L — R/3— T 3 I bootflash:cat4500-e-ios-promupgrade-150-1r-SG2
2L £,

A=A P =P ~D Telnet ¥y g VML LET,

WOBATILI AR EL 1T 2ODIP T R AN SVI F 723 RIEEIRFEA DR — MZE D Y TH
NTWnWBEH0LE LET,

Cisco.com 75 bootflash:cat4500-e-ios-promupgrade-150-1r-SG2 7’0 7' Z A& X v u— KL, 7 v
TITV—=RT DAL v FNOT 7B AMRERT 4 L7 FUANOD TFTP — N BIZRE L £7,

bootflash:cat4500-e-ios-promupgrade-150-1r-SG2 72 277 A, Cisco.com @ Catalyst 4500 2/ A 7
LAA=THEH T — RLIERI UGN O AFTEET,

dir bootflash: =~ > RZMHALT. 7T v 2 AFVIZPROM 7 v 77 L— A A — T ZkAH
TEDICFTDRAR—ARNS D LR LETAX=ARNRE L TWDIEAIE. 1 DU ED
A A=V EHIBELET,

SD 7 — K& L T\ 53412 . bootflash: % slot0: |[ZE&E & #x £9°,

copy tftp =~ > R % ff fl L T bootflash:cat4500-e-ios-promupgrade-150-1r-SG2 7' 12 7T L% 7
TyvarAe iy ru—RLET,

W, U E—FAA N 172205878 225 PROM 7 v 77 L — R A A—
bootflash:cat4500-e-ios-promupgrade-150-1r-SG2 # X 7 > 0 — R L CT7— h 7 T v a§ 54l %
~LET,

Switch# copy tftp: bootflash:

Address or name of remote host [172.20.58.78]7?

Source filename [bootflash:cat4500-e-ios-promupgrade-150-1r-SG2]°?

Destination filename [cat4500-e-ios-promupgrade-150-1r-SG2]°?

Accessing tftp://172.20.58.78/ bootflash:cat4500-e-ios-promupgrade-150-1r-SG2. ..
Loading bootflash:cat4500-e-ios-promupgrade-150-1r-SG2 from 172.20.58.78 (via
FastEthernet2/1) !ttt rrrrrrrrrrrrnnd
rrrrrrrrrrrrrrrrrr

[OK - 455620 bytes]

455620 bytes copied in 2.644 secs (172322 bytes/sec)
Switch#

no boot system flash bootflash:file_name 2~ > RZHEH L T &E T 7 A VNDT<TD BOOT
Ea~r Fa227 )7 LET, ZOFITIX.BOOT ZIT. 77— 7 T v amb A A—
cat4500e-universal.SPA.03.02.00.SG.150-2.SG.bin Z 8T 5 L 9 R ESINTWET,

Switch# configure terminal

Switch(config)# no boot system flash
bootflash:cat4500e-universal.SPA.03.02.00.SG.150-2.SG.bin
Switch(config)# exit

Switch# write

Building configuration...

Compressed configuration from 3641 to 1244 bytes [OK]
Switch#

| oL-24829-02-J
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Use the boot system flash bootflash:file name command to set the BOOT variable. You will
use two BOOT commands: one to upgrade the ROMMON and a second to load the Cisco IOS
software image after the ROMMON upgrade is complete. Notice the order of the BOOT
variables in the example below. At bootup the first BOOT variable command upgrades the
ROMMON. When the upgrade is complete the supervisor engine will autoboot, and the second
BOOT variable command will load the Cisco IOS software image specified by the second BOOT
command

ROMMON % IE#IZT v 77 L— K4 5I21Z. boot system =~ > Rafirh s Lo+ 57
DIZ config-register x X ET DHDUERHY EFFT(DEV a7 4Fal—ary LYVRAIDIK
#% O % 2(0x0102 72 E)ICFEET H),

In this example, we assume that the console port baud rate is set to 9600 bps and that the
config-register is set to 0x0102.

Use the config-register command to autoboot using image(s) specified by the BOOT variable.
Configure the BOOT variable to upgrade the ROMMON and then autoboot the IOS image after
the ROMMON upgrade is complete. In this example, we are upgrading the ROMMON to version
15.0(1r)SG2. After the ROMMON upgrade is complete, the supervisor engine will boot Cisco
IOS-XE software Release 03.02.03.SG.

config-register to 0x0102.

Switch# configure terminal

Switch(config)# boot system flash bootflash:cat4500-e-ios-promupgrade-150-1r-SG2
Switch(config)# boot system flash
bootflash:cat4500e-universal.SPA.03.02.03.SG.150-2.SG3.bin

Switch(config)# config-register 0x2102

Switch(config)# exit

Switch# write

Building configuration...

Compressed configuration from 3641 to 1244 bytes [OK]

Switch#

BB E 2 R 5 121% show bootvar =~ > RA&MHH L ¥ 9, Z Ol BOOT BT, oI
PROM 7 v 77 L— RZEITL TS ROMMON #7 v 77 L— RLET. D% . 7 v 77
L—R Y7727 RB)a—REIN A=A HPF =28 CiscolOS £ A—TU R —
FEnET,

Switch# show bootvar

BOOT variable =
bootflash:cat4500-e-ios-promupgrade-150-1r-SG2,1;bootflash:cat4500e-universal.SPA.03.02.03
.SG.150-2.8G3.bin, 1;

CONFIG_FILE variable does not exist

BOOTLDR variable does not exist

Configuration register is 0x2102

reload 2~ RZFET LT PROM T v 7/ L— R a /I 8% T LET, 2Da~vy REE
7925 & Telnet & a L OBRENKT LET,

EE

AT w7 6 DEREBFEEEMBLTLEIN, T v 7 7L —ROETIZ, 22— X D3I nE
HVEFA T T TV—REEFIZETIERDI. Ty 77— K FatXzhELan
TLEEW Ty 77— FRRETTH2ETIE. VY F\%iﬁ®ﬁﬁﬂ\if:aix—/s/<44ﬁi
YU ®D OIR BITORNTLIEEN,

r WS-X45-SUP7-E, WS-X45-SUP7L-E. 33 J. (R WS-C4500X 7 7 X J A4 v FHROMMON VY Y —2 / — }

0L-24829-02-J |



Telnet Z{Ef L7z R —/<{— A FTL I ROMMON 07 v 77 1L—F M

WIZEFHIZROMMON 7 v 77 L— RRET LIz EDa Y — L R—FDOHEITE AT A
Ut hOfZRLET . ROMMON 7 v 72 L — KX Telnet & v 3 3 > ORI S5
72O ZOHAFRARINERA,ZORAT v TOREITIT 2 ~ 300052 ERnb D £7,
Telnet ¥ v 3 2 1% . CiscolOS-XE VY 7 U =T A A=V b A v X —T =4 AN — RKIhTHh
D2 ~3H5RICHERT DMLENRDY £T,

Switch# reload

Proceed with reload? [confirm]

*Feb 3 17:08:30.633: %$SYS-5-RELOAD: Reload requested by console. Reload reason: Reload
commandPlease stand by while rebooting the system...

Restarting system.
Rommon signature verification PASSED for golden image

Rommon signature verification PASSED for primary image
FPGA signature verification PASSED for primary image

EREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

Welcome to Rom Monitor for WS-X45-SUP7-E System.
Copyright (c) 2008-2010 by Cisco Systems, Inc.

* *
* *
* *
* All rights reserved. *
* *
* *

khkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkkk*x*

Rom Monitor Program Version 15.0(1lr)SG1l
CPU Rev: 2.1, Board Rev: 6, Board Type: 101, CPLD Moka Rev: 7.0x2643.0x5956
Chassis: WS-C4507R-E

*x**x* The system will autoboot in 5 seconds ****x

Type control-C to prevent autobooting.

Established physical link 100Mb Full Duplex
Network layer connectivity may take a few seconds

*xk*kxk**k*x The system will autoboot now *x**x**x
config-register = 0x2102

Autobooting using BOOT variable specified file.....

Current BOOT file is --- bootflash:cat4500-e-ios-promupgrade-150-1r-SG2
loading image

Checking digital signature
flashl:/USER/cat4500-e-ios-promupgrade-150-1r-SG2: Digitally Signed Release Software with
key version A

R R R SRS E RS RS SRR R SRR R SRR ER SRS R R R RS EEEEEEEEEEEEESEEEEEES]

ROM Monitor/FPGA Upgrade for WS-X45-SUP7-E System

Copyright (c) 2008-2011 by Cisco Systems, Inc.
All rights reserved.

L I T
L I
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LR EEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

Upgrading image/FPGA... DO NOT RESET the system
unless instructed or upgrade will fail 1!!!

Image Name : Cat4K Mpc8572 Rommon 2MB
Image size : 2097152 bytes

Uncompressing image.....
Done!

Cat4K Mpc8572 Rommon 2MB: Digitally Signed Release Software with key version A

IR EEEEEEEEEEEEEE R R R R R R R R R EEEEEEEEEEEEEEEE]

* ** Now Upgrading Primary ROMMON Image ** *
khkkhkhkhkhkhkhhhhhhhhhhhhhhhhhhkhhkhhhhddddddhhdhhhhdkddrrkrrkrrrhxd
erasing... *F*xFkkkEkkkkkk Ak kIR KRR K IR Kk kK Kk *

Writing. .. #*x&kkkdkkkdkhkdkhkdkhkhhhhhhhhhkhrx

reading... verifying... Done!

Image Name : Cat4K MOKA Sig
Image size : 432 bytes

Uncompressing image.....
Done'!

Image Name : Cat4K _MOKA Fpga
Image size : 594412 bytes

Uncompressing image.....
Done'!

Cat4K MOKA Fpga: Digitally Signed Release FPGA with key version A
Image Name : Cat4K MOKA Fpga
Image size : 594412 bytes

Uncompressing image.....
Done'!

LR R RS EEEEEEEEEEEEE R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

* ** Now Programming FPGA Image ** *
LR R R R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]
erasing... **k*kxkkkx

writing... **%xkkkkkx

reading... verifying... Done!

Image Name : Cat4K MOKA Sig
Image size : 432 bytes

Uncompressing image.....
Done!

khkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhhkhhkhkhkhkhkhkhkhkhkhkkhkkhkkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkkkkkx*

* ** Now Programming FPGA Signature ** *
IR EEEEEEEEE RS R R R R R R R R EEEEEEEEEEEEEEEEE]
erasing... *
writing... *

WS-X45-SUP7-E, WS-X45-SUPTL-E. 35 - (X WS-C4500X 7 7 X U 2 »FFI ROMMON U U —2 ) —
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reading... verifying... Done!

LR R R R R R R R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

System will now reset itself and reboot within few seconds
IR EEEEEEEEEEEEEE R R R R R R R R EEEREEEEEEEEEEEEE]

. (output truncated)

*x**x* The system will autoboot in 5 seconds ****x

Type control-C to prevent autobooting.

Established physical link 100Mb Full Duplex
Network layer connectivity may take a few seconds

*xk*kk**x*x The system will autoboot now *x**x**x

config-register = 0x2102
Autobooting using BOOT variable specified file.....

Current BOOT file is --- bootflash:cat4500e-universal.SPA.03.02.03.SG.150-2.SG3.bin
loading image

A5 w7 8 no boot system flash bootflash:file_name =~ > K% L C.ROMMON O 7 v 77 L — R
ML7ZBOOT 2a~v> F&27 VT LET,

Switch# configure terminal

Switch(config)# no boot system flash bootflash:cat4500-e-ios-promupgrade-150-1r-SG2
Switch(config) # exit

Switch# write

Building configuration...

Compressed configuration from 3641 to 1244 bytes [OK]

Switch#

25 w7 9 showversion 2~ K Z{#HH L C.ROMMON N7 v 77 L— RENZZ & 2R LET,

Switch# show version

Cisco IOS Software, IOS-XE Software, Catalyst 4500 L3 Switch Software
(cat4500e-UNIVERSAL-M), Version 03.02.03.SG RELEASE SOFTWARE (fc2)
Technical Support: http://www.cisco.com/techsupport

Copyright (c) 1986-2012 by Cisco Systems, Inc.

Compiled Mon 09-Jan-12 03:25 by prod rel team

Cisco IOS-XE software, Copyright (c) 2005-2010 by cisco Systems, Inc.
All rights reserved. Certain components of Cisco IOS-XE software are
licensed under the GNU General Public License ("GPL") Version 2.0. The
software code licensed under GPL Version 2.0 is free software that comes
with ABSOLUTELY NO WARRANTY. You can redistribute and/or modify such
GPL code under the terms of GPL Version 2.0. For more details, see the
documentation or "License Notice" file accompanying the IOS-XE software,
or the applicable URL provided on the flyer accompanying the IOS-XE
software.

Image text-base: 0x100A17B4, data-base: 0x13CCB460

ROM: 15.0(1r)SG2

WS-X45-SUP7-E, WS-X45-SUPTL-E. 35 - T WS-C4500X 7 7 3 U 24 v FFI ROMMON U U — = / — k
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Jawa Revision 7, Snowtrooper Revision 0x0.0x116

Switch uptime is 4 minutes

Uptime for this control processor is 4 minutes

System returned to ROM by power-on

System image file is "bootflash:cat4500e-universal.SPA.03.02.03.SG.150-2.SG3.bin"

License Information for 'WS-X45-SUP7-E'
License Level: entservices Type: Default. No valid license found.
Next reboot license Level: entservices

cisco WS-C4507R+E (MPC8572) processor (revision 6) with 2097152K/20480K bytes of memory.
Processor board ID FOX1418GEWO

MPC8572 CPU at 1.5GHz, Supervisor 7

Last reset from PowerUp

2 Virtual Ethernet interfaces

24 Gigabit Ethernet interfaces

8 Ten Gigabit Ethernet interfaces

511K bytes of non-volatile configuration memory.

Configuration register is 0x2102

Switch#

delete =2~ REHFEHLTC. 7 —Fr 77 v a2MmBbPROM 7 v 77 L —R7a 7o A&xHIRL
E

WIZ. 7 — 77 vy =D catd500-e-ios-promupgrade-150-1r-SG2 A A — T & HIER L fHH S
TWRNWAR—ZAZBERT L5012 R LET,

Switch# delete bootflash:cat4500-e-ios-promupgrade-150-1r-SG2
Delete filename [cat4500-e-ios-promupgrade-150-1r-SG2]°?
Delete bootflash:cat4500-e-ios-promupgrade-150-1r-SG2? [confirm]

Switch#

show bootvar =~ > FZ{HH L T.ROMMON 7 v 77 L — R 71 7 Z L) BOOT 22450 & Hl
FrEi=Z L 2R L E7,

Switch# show bootvar

BOOT variable = bootflash:cat4500e-universal.SPA.03.02.03.8G.150-2.8G3.bin,1
CONFIG FILE variable does not exist

BOOTLDR variable does not exist

Configuration register is 0x0102

ROMMON 237 v 77 L— R&n£ L7,

ROMMON 7> 5D v U —7 )

ROMMON I0S 73— 3 > 15.0(11)SG13 LA CIX.PXE 7' — hMMEREA i/ LT VU £ — b TFTP
P—NREREL VT F T 2T A A= EFOMDT s AN EE 70— R TEET,
ROMMON I0S /X— = > 15.0(1r)SG14 LI CiX PXE 7 — hEREZFEH LTV £ — b TFTP
FITHTTP = NEHREL V7 V=T A A=V ZDMMOT7 7 A V2T 0— KT
e I

PXE 7 — h CIZ.DHCP H—R"EZ®EL. 77—+ 7 4 —/L %2 ROMMON O H#E 7' — F 47 =
YOWVWTIDICERET DHEIH Y £,
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pgsr W

15.0(1r)SG13 L Y i ROMMONIOS N—V g3 Tl 7 — b —F A A=V LRy b
=77 —=hMNIV R = SNTWHEREA MDY I KROWTNOOF T > a o EHHLTA
A—VxRELET,

1. Oa< REANLTSD I— RK)hbiEdLE7,

rommon 1> boot slotO:<bootable_image>

2. ROMMON TFTP 7 — F & L £,
~

(#) ROMMON TFTP 7 — F & HTAITIT A=A F o PO —H %y NMEFR—
r225 TRTP = RNICHEEH TE D LI L TEBLSMERDH D F7,

ROMMON 7> 5 #8195 121X . ROMMON £ — R TCROFIEAZ EITLET,

a A= XNAPF oD —V 3y MEHKR— FAWHENICR Yy U —Z 2R ST
HZ LEEMRLET,

b. set interface fal ip_address ip_mask 2~ > RE AL T A=A HF =P DA —H
Ty MERR—FOIPT FLAZRELET,

e ZIE A=A VDA —FFy MEHAR—MIIPT KL X 172.16.1.5 &
IP <~ A7 255255.255.0 # i XET DI KDa~v > REATTLET,

rommon 2> set interface fal 172.16.1.5 255.255.255.0

c. set ip route default gateway_ip_address 2~ > R&E AJJL T A=A P2 P DA —
Ty NMEBAR— DT 74NV DT — N2 A ZRELET T 74NV E F— U= A
T A=A 2 DDA —H Ry NMEEAR—F 7%y MIEEERT D2 LERD
DES,

d. pmg tftp server_ip_address =~ > K C TFTP #—/NZ ping L T, A — %R > NMEHR— FQ
PN SN TS T EaR LET,

e. ping 23T L 7= 5 boot tftp://tftp_server_ip_address | image_path_and_file_name 2~ > R %
AN LT TFTP = Ninb A A=V E L £7,

7= & ZIX.TFTP % —/3 172.16.1.8 IZ& 5 Cisco IOS XE DA A —
cat4500e-universalk9.03.01.00 .SG.150-1.X0.bin Z#EE T BT KDOa~w RE AL
\ij_o

rommon 3> boot
tftp://172.16.1.8/tftpboot/cat4500e-universalk9.03.01.00.SG.150-1.X0.bin

4507 F v h 7 #+— A (Catalyst 4500, Catalyst 4900, Catalyst ME 4900, 35 X TF Catalyst 4900M)
DYY—=A) =P MIFIATTR Y7 by=7 ar74Falb—var A4 K av Y
77V ATA R BIRVATAAyE—UHA FFHEL TOE T, BAMEHRIC OV T,
ROBR—=L_X=V 2B/ LTIEIN,

http://www.cisco.com//en/US/products/hw/switches/ps4324/prod_release_notes_list.html
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W s

N— Ry <=7 )V

AR L OEET A ZRICET A ERSTEH I NS VA L —vary A RBLOA X b
L—y3 v J—MI KO URL B AFTEET,

[ Catalyst 4500 E-series Switches Installation Guide

http://www.cisco.com/en/US/docs/switches/lan/catalyst4500/hardware/catalyst4500e/installation/g
uide/Eseries.html

Catalyst 4500-X /~— R 7 = 7 OREIZFHT HHHIT KO URL DB AFTEET,
http://www.cisco.com/en/US/products/ps12332/prod_installation_guides_list.html

lHx DAL v F T EYa—NEBLRA— =L FOFEM OV TIZ KD URL ITH 5
[ Catalyst 4500 Series Module Installation Guidel# 2R L T 72 &0,
http://www.cisco.com/en/US/docs/switches/lan/catalyst4500/hardware/configuration/notes/OL_25
315.html

[Regulatory Compliance and Safety Information for the Catalyst 4500 Series Switches]
http://www.cisco.com/en/US/docs/switches/lan/catalyst4500/hardware/regulatory/compliance/78_
13233.html

FEDA—N—=NAF 2V F 3778 ) "—FU=2T DA AR L— g
J— MI KD URL B AFTEET,
http://www.cisco.com/en/US/products/hw/switches/ps4324/prod_installation_guides_list.html

V7 N7 ~v=aT )V

VI 2T ) —A J—h a7 4FXal—Yary A R avr R 77002 . BX
R AT A Ayt—U A R KO URL 5 AFTEET,

Cisco 4500-X DU U —A /— MEI KD URL TAFTEET,
http://www.cisco.com/en/US/products/ps12332/prod_release_notes_list.html

Catalyst 4500E ® U U — A /— NI KD URL TAFETEET,
http://www.cisco.com/en/US/products/hw/switches/ps4324/prod_release_notes_list.html

Catalyst 4500 E > ) — X A A v F & Catalyst4500-X VU —RX A v FDY 7 " =27 V=27
JZOWTIE KD URL TAFTE £77,

[ Catalyst 4500 Series Software Configuration Guide]

http://www.cisco.com/en/US/products/hw/switches/ps4324/products_installation_and_configurati
on_guides_list.html

[ Catalyst 4500 Series Software Command Reference ]

http://www.cisco.com/en/US/products/hw/switches/ps4324/prod_command_reference_list.html

[ Catalyst 4500 Series Software System Message GuideJ

http://www.cisco.com/en/US/products/hw/switches/ps4324/products_system_message_guides_list.
html

r WS-X45-SUP7-E, WS-X45-SUP7L-E. 33 J. (R WS-C4500X 7 7 X J A4 v FHROMMON VY Y —2 / — }

0L-24829-02-J |


http://www.cisco.com/en/US/docs/switches/lan/catalyst4500/hardware/configuration/notes/OL_25315.html
http://www.cisco.com/en/US/docs/switches/lan/catalyst4500/hardware/regulatory/compliance/78_13233.html
http://www.cisco.com/en/US/docs/switches/lan/catalyst4500/hardware/regulatory/compliance/78_13233.html
http://www.cisco.com/en/US/products/hw/switches/ps4324/prod_release_notes_list.html
http://www.cisco.com/en/US/products/hw/switches/ps4324/products_installation_and_configuration_guides_list.html
http://www.cisco.com/en/US/products/hw/switches/ps4324/products_installation_and_configuration_guides_list.html
http://www.cisco.com/en/US/products/hw/switches/ps4324/prod_command_reference_list.html
http://www.cisco.com/en/US/products/hw/switches/ps4324/products_system_message_guides_list.html
http://www.cisco.com/en/US/products/hw/switches/ps4324/products_system_message_guides_list.html
http://www.cisco.com/en/US/docs/switches/lan/catalyst4500/hardware/catalyst4500e/installation/guide/Eseries.html
http://www.cisco.com/en/US/docs/switches/lan/catalyst4500/hardware/catalyst4500e/installation/guide/Eseries.html
http://www.cisco.com/en/US/products/ps12332/prod_installation_guides_list.html
http://www.cisco.com/en/US/products/hw/switches/ps4324/prod_installation_guides_list.html
http://www.cisco.com/en/US/products/ps12332/prod_release_notes_list.html

pgsr W

Ciscol0S ~==T7 /)L

7T N7 4 — LIZHEAF L 72\ Cisco I0S D~ = = 7 /L E, Catalyst 4500 33 1 TV 4900 A A v FIZ
LR HLET, ZNOD~ =2 T VT KD URL B AFTE £ T,

e CiscolOS a7 4 Falb—rar 4K VU—R12x
http://www.cisco.com/en/US/products/ps6350/products_installation_and_configuration_guides_list.html

e CiscolOS a~v> F U757 LA U —2X12x
http://www.cisco.com/en/US/products/ps6350/prod_command_reference_list.html
KO URL TiE, a~ > FREY — Vbl T&E £,
http://tools.cisco.com/Support/CLILookup/cltSearchAction.do

e CiscolOS VAT A Ay —Y N—T3 0 12x
http://www.cisco.com/en/US/products/ps6350/products_system_message_guides_list.html
KOURL TlX =7 — Avk—V Fa—F Y- LbifcEEd,

http://www.cisco.com/pcgi-bin/Support/Errordecoder/index.cgi

Va7 I VOAFFERBIORT 7=V %R — b

V=2 T VDOANFHIE T 7 =00 iR—F  ZOMOFEH2ERICOWT KO URL T, #H
B H X5 What's New in Cisco Product Documentation]# SR L TL Z& W, v 2 aDFHlls &
DCWETROEN ~ =27 v O—EH RSN TWVET,

http://www.cisco.com/en/US/docs/general/whatsnew/whatsnew.html

[ What's New in Cisco Product DocumentationJIZ RSS 7 4 — K& LT c&a 94, £/ UV —&—
TFY = a i AL TCarTryYRTRAZ hy FICEERESWD L IR ET ALY
TEXFET.RSS 7 4 — NIFELOY —E A TT, A FHIERSS X—2 3 20 R —F LT
WET,

ZO~=a 7 R TBEEER OBICERH S TV ~v=a T LT ZHAL &0,
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