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Abstract

As an important routing aggregation device widely used by various regional bureaus, NE20 needs
to meet the requirements of long-term stable operation. This article combines the failure of the
main aggregation node NE20 of the TDM network of the Hubei Air Traffic Control Bureau. The TDM
network carries VHF, radar, ADS-B and VHF monitoring services were briefly interrupted. Through a
detailed troubleshooting process, cause analysis and improvement measures, the source of the fault
was successfully located and effective solutions were proposed.
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2023 ££ 10 3 15 H 00:01~00:07, #1b=E 4> i TDM M eSight /8 H B 75 % 7% NE20E-S #f#%, it
B TDM MR E =S, FiA. ADS-B FE A 2k 55 U 2 . A 75 1515 5 B FA36 MR
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3. WBERE S

W R A S, B S XA E XS TDM W& 34T T 4 (] 1) 00:01:25~00:07:25 B[] B A A T
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AR AR AR RO R AL AR . VBOOR010C10SPC500, T VBOORO10SPH115.
00:01~00:07 BBy 3L B3R 711 4675, Hh VC down %% 613 %%, Fifs HEHifs 5. ADS-B FlH &4
WK MPLS L2VC J7a0ACE, VC down 2 B R It U7 20IE B Mk 45 & 2B R

S e tzse, Wb R TDM WPER A S MR IRAG 806G, 4 BB T R 2] 600
RINATRE R AE WS N W aR s AL S R G DL 1], KAE NI NE20-S g7 1143 K.

454 TDM WE M HRCH B2, TDM W 3 VSR T 5 NE20-S K AE W N el S A7 42 S 5L
DA R RIS, i) NE20-S 9 s L& [2], ToMFRm BNASE S, B AT U3 A Wk | 3 &
A H NE20-S 5 fiA & ARl 3z IF Bl S ).,

<WuHan-HangGuanLou-NE2@E-1>DIS version

Huawei Versatile Routing Platform Software

VRP(R) software,

Copyright (C) 2012-2018 Huawei Technologies Co.,Ltd.
HUAWEI NE2OE-S16 uEtime is 1143 days, 18hours, 2@minutes
Patch Version: V806R@105PH115

NE20E-516 version information:
BKP version information:|
[PcB Version : CX68BKP@38 REV B |
MPU Slot Quantity : 2
NSP Slot Quantity : 2
CARD Slot Quantity : 16

MPU version information

MPU (Master) 19 :[uptime is 1143 days, 18 hours, 18 minutes]
StartupTime 2020/©8/28  21:22:55

SDRAM Memory Size 1 2048 M bytes
FLASH Memory Size 1 16 M bytes
NVRAM Memory Size : 512 K bytes

CFCARD Memory Size : 2048 M bytes
MPU CR2D@eMPUE1@ version information

|PcB version : CX68MPUK REV B
EPLD Version : 167

FPGA Version : 1€9

BootROM Version : ©3.47

BootLoad Version : @3.47

MPU (Slave) 19 :[uptime is 1143 days, 18 hours, 18 minutes ]
StartupTime 2020/@8/28 21:23:19

SDRAM Memory Size 1 2048 M bytes
FLASH Memory Size 1 16 M bytes
NVRAM Memory Size 1 512 K bytes

CFCARD Memory Size : 2048 M bytes
MPU_CR2D@eMPUE1® version information

|pcB Version : CX68MPUK REV B |
EPLD Version : 107

FPGA Version : 1€9

BootROM Version : @3.47

BootLoad Version : @3.47

Figure 1. Hubei TDM network NE20-S version information and running time
[ 1. B4t TDM W NE20-S A5 S FAIB TR 8]

B RS RBE] K, | KREGIE NE20 R BRI SN CX68MPUK  H 2K A4 M A 1y
V8R10C10SPC500. V8R11C10SPC100. V8R12C10SPC300 I, izfThf Kt 1000 KLL L, PFNE L
FZR25IE 3] 90% A b, BTt BB BN T3 ol 55 Hh W PRI 28 2 KR 36 [ 1]

T A N ) NE20E-S 15048 0 2% R P AE 8 AN DR, 7R A g A 2R X 28 &35 4] v )9 SR B0 4% TS H 2847
KHRII0 28 FUART H 47388 22 ol 25 B i, B3 MPU BT 4% A B A A7 s s PR, 24 BRI e H
58 5 N AR IS DURE, AR Cache WAEASHEIERARIA, MG AT B B ML IA B 8 B AT
H 248 & IR s AT I ik I e 5 S AR/, H RE kS 4 At (1A DG 150 £ TV SO 45 0 i
7B EAT RECK FI a5 R A, AN RS FH A A o5 28 0 Il R 75 R A [ 1] BRI KB
HVAES R VO AR AT AR, R RS AR T 2 i T LAd ik o S D 46 3= 4 R 0dE AT A7 2 21 B AR A BE Y
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W R ARG, B CRBE SR G A SR OIS ARG R K, T F e SEUN IR K8 NE20
BN AE I R SR, SRR RINT NE20 TSR AT VI 2 A PR N A 5, R N AE S
SUR=IEC S a7 SVN]

A TDM M&E T EaEmaES. SaES Al 00 M3 SCA ADS-B 2 E 501 5%,
XIS AT AR D)4 A B IS AT AT BRI R — R IR . BORLREE IR TT BE RS2 5 45 4y
R, 10 A 17 H, #RNE2ERIR KA SEHE. 5. Bhliair il MBAR R SRitAT
N NSNS P Al o i =0 A N S S = i [ DI 1 ) O B = LV K ) P = W in e 2 I
AT REATLE B AR i DL P48 T, e 10 A 18 HR BT it 4847 .

WAL5r /5 TDM WAL =6 NE20 {1 /L, Hi 8 /N X NE20-1 N8I E AR A, 1E
WL T LSS ER T NE20-1 &%, 258 /X NE20-2 1 X NE20 T f 0 BIVE N /MU =& &
U AR IS . AR G RAR R, 3R BRI AR O T /N X NE20-2, 2836 X NE20 Fl1 75 /N X
NE20-1 = AN A 3 46 P H S s AT P e, AR 7 05 0 35 4% RS RE R AT R AT TN 77

A esight B FEATIZRE T M) 45 (3], FHASF AR 6 H 2510 B 48 2 B0 AR OGS U RIRES (B
B[2], $ATLA I BRI IR B RN

235 [X. NE20 75 s VI Al 7 EZE ST 4 1 Fios.

Table 1. Terminal area NE20
= 1. #£iFHX NE20

BB &R
display device & TR KIRZSIY N Present, PowerOn, Registered, Normal == N 19 1, &HEE
RFARES R 20 f

F & TR A 5158 CX68MPUKA REV E, 2020/10/16 FF4GiE41T .
MPU version information:

MPU (Master) 19 : uptime is 1096 days, 14 hours, 13 minutes
StartupTime 2020/10/16 18:40:33

SDRAM Memory Size 1 1096 M bytes
FLASH Memory Size t 16 M bytes
NVRAM Memory Size 1 512 K bytes

CFCARD Memory Size : 2048 M bytes
MPU CR2D@MPUEA®® version information:

R & FERR PCB Version : CX68MPUKA REV E
S N EPLD Version : 107
ARG 8, & FPGA version : 109
EFEBERIEITIN BootROM version : 83.47
. BootlLoad Version : 03.47
K. 4 : display
version MPU (Slave) 19 : uptime is 1096 days, 14 hours, 13 minutes
StartupTime 2020/10/16 18:46:59
o ——
SDRAM Memory Size ! 4096 M bytes
FLASH Memory Size : 16 M bytes
NVRAM Memory Size ! 512 K bytes

CFCARD Memory Size : 2048 M bytes
MPU CR2D@MPUEA@@ version information:

PCB Version : CX63MPUKA REV E
EPLD Version : 107
FPGA Version : 109

BootROM Version : @3.47
BootLoad Version : @3.47
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, {4 display
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BAEVREREN
Ready 174 : display

switchover state

R E T PAT VI
fir4: slave

switchover slot XX
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19 1 E ] BB AT & 67%:
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<Wuhan-ZhongDuanQu-NE2@E-1>dis health verbose

19  MPU(Master) 13% 23% 921MB/3997MB 67% 1281MB/3997MB/1788MB

cpud 13%
cpul 13%
17 NSP 23% 3e% 1139MB/3751MB 39% 2272MB/3751MB/850MB
cpud 22%
cpul 27%
cpu2 21%
18  NSP 7% 29% 1114MB/3751MB 38% 23@1MB/3751MB/850MB
cpud 6%
cpul 6%
cpu2 9%
20 MPU(Slave) 9% 18% 725MB/3997MB 57% 1695MB/3997MB/1608MB
cpud 10% —
cpul 8%

BAARES IEH 7T LAEAT D)3 .

FH 19 RIS 2 SR 24CLK B A7, £ H 20 M-8 53 H

TR TR E 2B ER L. BN A b, A “ EEARANHES”
AR AL P

WREALTEMR, 22N Normal IRAS KL 3~4 73f; FEREVIHCIRAS Ready K4 3~4 73l
STAWEILH 8 /it

19 R A B T KRIAE, A7 5 RN 33%.

<Wuhan-ZhongDuanQu-NE2@E-1>dis health verbose

slot CPU Usage Memory Usage(Used/Total) Physical Memory Usage(Free/Total/Cache)
19  MPU(Master) 12% 20% 830MB/3997MB 60% 1562MB/3997MB/1633MB
cpue 12%
cpul 13%
17 NSP 23% 30% 114@MB/3751MB 39% 2278MB/3751MB/856MB
cpud 22%
cpul 28%
cpu2 19%
18  NSP 6% 28% 1063MB/3751MB 37% 2351MB/3751MB/849MB
cpue 5%
cpul 6%
cpu2 8%
20 MPU(Slave) 9% 18% 724MB/3997MB 33% 2642MB/3997MB/672MB
cpu@ 10% —
cpul 8%

ZL PRI, PIRFBRIGHEAT T EN, BTN KBEE. NS R EERT 67%-
57%%8 37%- 33%.

<Wuhan-ZhongDuanQu-NE2@E-1>dis health verbose

slot CPU Usage Memory Usage(Used/Total) Physical Memory Usage(Free/Total/cCache)

19 MPU(Master) 15% 20% 820MB/3997MB 37% 2513MB/3997MB/701MB

cpud 14% —
cpul 16%
17 NSP 24% 30% 1140MB/3751MB 39% 2281MB/3751MB/85@MB
cpue 22%
cpul 27%
cpu2 23%
18 NSP 7% 29% 1115MB/3751MB 38% 2302MB/3751MB/849MB
cpue 5%
cpul 6%
cpu2 10%
20 MPU(Slave) 33% 17% 713MB/3997MB 33% 2656MB/3997MB/671MB
cpud 28% —
cpul 38%
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Table 2. Comparison of memory usage before and after maintenance
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5. &5ig
5.1. [R¥ES 4T

NE20E-S W& IEH Halja, N THRFRGNIEFIZT, REK B N AERI N2 N A7
MFPATAFERE, R SRRSO, WH &SRR L, RIS AT (K A 17
%, PATHRERNHE S HRERGRBOL AL, DORERaT M REa LB NmENT, R4
PAT BRI 23058 MR AL B, T RS I AF R P KT A AR SR BT, B R 4
S GAT R SSIUPGE S IEAE, Sff = B AL RSB S TN T A RS, 12
FRdEAT B FIRIB BN, A7 AR B2 A4, 3T S8 SR IR i I S O R BT o5 F )
WAERS, WAERTRERL 2 MBS L s i oL, BRI, BRI & RGE R0 T RIEEAT I BR R E 1k
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