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Abstract

A joint source inversion analysis integrating teleseismic waveforms, near-field
GNSS coseismic displacement, and strong ground motion data was performed to
investigate the rupture process of the 2025 M. 6.4 Dapu earthquake in southwest
Taiwan. The inversion incorporated two nodal fault planes determined by the real-time
moment tensor system, with results indicating that the west-dipping fault plane provided
the best fit across all three datasets. Rupture initiated at approximately 10 km depth and
propagated southwestward. A prominent asperity, about 10 km southwest of the
epicenter, was characterized by a compact slip area with a maximum slip of ~30 cm and
an estimated stress drop of 1.0 MPa. The inversion results suggest that the primary
seismogenic structure is a west-dipping blind thrust fault in the middle-to-deep crust
beneath the detachment. This fault does not reach the surface and shows limited
interaction with the shallow east-dipping structures. These findings highlight the need to
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reassess deep structures beneath the detachment in southwest Taiwan.
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3wy
F 2025 & 17 21 p AT aINE S KARE 64 R P L F g E
(CWA) ¥ B4 (4 4R)MBE & =304 5 2323 & » L5 12057 & » RRiER &
9.7 = B« ﬁ%':%**ia“i¢&*$%ﬁ<#ﬂ Pl BRERD F
Ls 5379 22 WNé“W%R g%m?wmﬁﬂﬁ§p6k’f@m
beik B B (PGA) 22507440 gal - & 2 3%3F 4 R BREF St o 8
ﬁiéﬁ‘$ﬁ#‘%%#~%ﬁ%£%é%#¢@50A£@,%¢gApeo

e ZAEsE € Rk 58 (RMT; Lee etal., 2013) 1 1 ipl 2 2 iR 184 4 7
PR L iTe {Lrérmi@n—%i TR AR o 2R APEZ & WS BV A
BTk G oo b BAEY OB NG R EL e e 10 22 (B- ) LRS-
T4 %L’ﬁ f@% AHA302657 FRO9I 18T 2o %%;Q
AT A ﬁiﬁ“ 2 p o d E;/)J—i'l % MEiT OO i@*']mﬁ’*& %Rfé\# riﬂ
e B a#%‘i’%;é BRA R R8Tk 6 (Bl- )

EAT B IE R REFET O P BFAEI Y AR R0 ¢ 35 1906
# 1y & (ML7.1; Liao et al.,, 2018) ~ 1941 # ¢ # 3 & (Mc7.1; Lin and Xiao,
2004 )~1964 # v ;7 + & (ML6.3; Kao et al., 2000 ) % 1993 K Z (M5.7; Shin,
1995) Ho0 1064 &4 B 1993 & 4 BB m g7 2025 & X g EARiT o ¥

RO EAR A o £ 3 1093 £ F 2R A F A 6 FETE e (Shin,
1995)’ *’*‘ﬁ*ﬁ’% R B AN S *H& 2R &P\ TR RO g
Bk o RUEFLRERBIEREEOME T2 P AT T EENE BRI 7 o
FHA BT RO P EEFBEL T 'fﬁi}“j%ﬁf‘u ’ 1'%;%?‘ v A R 8 TR
BER HHMy I BT EREH -

AR o R

AT G 2 LT RORG4ER Y T BAE e Rk A~ 13 GNSS kR A
2ATHR RAN BTN c FROTMEF RFTHEP IRISTHE » 2R+ &
g R WESRLIE 30 BT 00 R W AR 7 o M T RE S
Beis €452 10Hz» ¥ 3 % 001-0.5Hz % & ik » 5 & 3L3;5 P L 5]+ 10
)2 PPl 4045 0 £ 50 f5epE @ E o i7H GNSS Fld §F o F KB > £
44 B E g2 A RTHOR SR THRBRAT ARk p LA bR

(TSMIP, 2012) £ 4 % 5485 Z 4 (BATS, 1996) > % Bab X BiRE T T 2
Wehe [ R o AT TP A 1 )N L 0 gk Y 5 0.03-05 Hz o B
F RSB AERE o



A iEAEEE T T F iz f B T2 E (NNLS) (Leeetal., 2006 ) » 2% @i *
BBFRE *RFERFTR04F -E2H 02 % iFd- F8EE A FHEFL
18 ok Bl B+ Ak 25 3.5 km/seig Bk A entethdnBeig * Syngine 425 (IRIS
DMC, 2015) 45— a3 zk#-%] PREM (Dziewonski & Anderson, 1981) # 4 ; i&
Hhk A5 % GNSS F ol ene ke 11 = a3 ~ % 72 (SEM ; Komatitsch et al., 2004 )
TE o AR ﬂ%mﬁﬁmﬁ*ﬁ%@ﬁﬁﬂ?ﬂ&ﬂﬁﬁﬁkoﬁ%RMTﬁ
ZiRisHfz Y gd e 200 2 ~ 4 50 & ~ ré’am?*ﬂ 3w 14 ~ME39R L
Mo oA BiTa —ibé',\rami%fré] B X AWNUE R EAFE LT ARRL Y wi
Figde (L0 24— )o

3 %%
PR

ST R G R ERE TP RELE (B ) BRAAT D o 2 IREAPIT > F
A (misfit)» =] 5 0.453 (& 4R )~ 0467 (L M4 )~ 0453 (& M & 2 i) &
0464 (A& T i) it 23TH A8 GNSS b R =45+ Bl F FRBEFNLRE 13T
FrgA,anE g W s 0324 (& B3R )~0440 (LB 3R )~0379 (& M & 2 ix)
20449 (A& T+ ) GNSS i+ # A w5 0354 (o Mg 3R )~0.665 ( L M ¢ 4F ) ~
0371 (g ME i) &2 0464 (A ML 2 )e S5 MNEFRIEE S 7 <
d PEETR B ody AR FERRRITR o B Rl AL METR B i & L R Rl
iﬁ@ﬁﬂﬂg'mﬁﬂwﬁﬁﬁﬁ(ﬂ'¢>kiﬁéﬁ&%m%;fm%(@
2b) o SFE b 2 e FALIET > 2025 E A g Reopb o B s @ MaodtTk G o

R

IE%HV‘-EA a% s {8 ?§'11L§FR/}EI i~ ¥ hd f’ﬁ'ﬁ’?ﬁ] ] j;.@ PW E}é. g M ﬁ—é] T
rEH LG ER- Ba N 1515 22 R EFHSEF HP 2 71 H -
BEH % (M=)  RAHTDFHR) (910 24 ), Limw@m@ﬁ i
TR FENRLAT 2N 10 22 > FHBERLE 20 204 c ARFHEERRR
FRFE FP 10315 2 2R P FHB ERIFAR A B Brie s o RMT RAEP
FER L REFERFPN B RELR DRI LG EANTade (B2 )
SSRGS A AR o e A g Rl TR BEL 136 24

/t‘h/hﬂ

BAFHEL 2192048 c FUFHE A NEAFHBENLON (H5 24 ) DESF
TEBHAGF T EE I A HF 95 288km2e R FAETE A B E o BT
R4 %85 1.0MPa-

S RUE
ﬂﬂﬁﬁ%@w@%%o#%&ﬁ§4%*&w st 2 N e IR E

BEeo ra“?"?%ﬁ—, 210 22 REA S A R s d RORAE 1071522 )
A2 6 R i Bndaw B F FPEOBA S oo d 6759



SN I3 RFEHFNFR 2 EEBFE - Ble (b) PRAAHN S EE RS B
PEEE D 5- BEENRALIIG6HEF > A3F4HFENER > HRLL
B R s R S BHENTII0OHFIR ANE 8
T % BIRINEgE R G B o A BAE Y 166108 Nm > & 2 B4 Mw 6.08 - 4~
BARHEREGE 2km/s > e 5 BLAEAZP ik T 3km/s -

R RMT &4

RMT s sep 2 RPFRA=E 02025 & 17 21 p 3] 2025 # 4 % 21 p 2  fF¥ » »%
PF gD 59 £ RE P o RMT ¥ RAERBARES0 L § =42 2 ¥ S 4
3523, F A UTC pFR 2025 & 1 % 25 p 23 P38~ 55%) (§ % £ 2ixk
5 UTC PR 2025 & 01 » 25 p 23 pF 38 » 53 §) » Wi R4 584) H 4
BE sz RMT B A 3057502 7 > ] % 318 d BT BZ > EA G
BEMARGT o 2T 20 2L P ihgE RPN FRLE A5 2R 20 2
BFRZE - FEMA T RABFINE R Fieafd el MALHG -
Tl RS R FE XL EE RMT S8k F 307 PR A 50 = Hhi 6]
HEL D RFEOAEA BEMY o F > EFHRARRE IAEF P HEORRS
PV R LR AF T R o 3o Bl 0 2% ARMT E&S L5 % F
AT RP & R B HOAG Faranl) st o 276 3 - FHIFR PG
BT LA SN EE VR A2 - FAZF I RlaZp ERRE
S AHTR M o Bl S RMT R et f ¢ F € RS L eniizh e o
¢OLHCL E(dM) T 30 5 -0.52 B ARHC PR AL @ (delay time) T 325 03145 5 Rk
FR £ (dDepth)L 5% 1.8 =2 ; -k &2 % i#(dEpicenter) L3555 34 22 o
FHRFLABBARERFEAST I R O FRF Y ATRP R
PABRFEIFAFIHEREI 3R FA 2 P L B2 &2 RMT L sfgsg
Bevg] o At F p B F TR AR AR -

I &

RMT s siftA= A5 s B2 R HEOPIR LT A apEiie 235 (22) .
d AR RMT 4112 2 AAmEE RRG g S BT 0 & Eendrf 6 i i h
fRfer az ELRIFAL 0 A H 373252 GNSS B =8 Lg% o 74T
Bk 45 50° A RBHEANRLT S ERALE 10 2L e d
PETR G hin ¥ B iEie © drihd AR SR &R K %4 (Suppe, 1980) 2%
BE P H LR G T AP TR AF R EING Wk o

\y



N I T
wheft | ER | 4w | TR FBE SR TH GNSS
EXB) G2 W) ) | r) | mEwL | REFL | REFL
> /P—v‘lgé , -
TEEAR | 45v45 | 0-33 | 200 | 50 94 0.453 0.324 0.332
L SRR 45xas | 1-20 | 14 | 39 85 0.467 0.440 0.665
T ’y"‘lﬁ , -
TSR 45v45 | 6-39 | 200 | 50 94 0.453 0.379 0.371
va B R
AR | 4555 | 7-35 | 14 | 30 85 0.464 0.449 0.354

*IUF R E R e H(L 5 12057 B A 52323 BN RAR 9.7 2 2) 5 ¢ kg and

K o

B g (LG5 12055 B ~ A 2322 B ~FR 168 2 2) 5 ¢ ok




No.

~N oo o AW NP

© o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Date
2025/1/20
2025/1/20
2025/1/20
2025/1/20
2025/1/20
2025/1/21
2025/1/21
2025/1/21
2025/1/21
2025/1/21
2025/1/22
2025/1/22
2025/1/22
2025/1/22
2025/1/22
2025/1/23
2025/1/23
2025/1/23
2025/1/24
2025/1/24
2025/1/24
2025/1/24
2025/1/24
2025/1/25
2025/1/25
2025/1/25
2025/1/25
2025/1/25

Time
16:17:29
17:42:32
19:29:01
20:06:00
20:28:40
03:00:46
04:48:19
16:27:56
21:30:15
22:06:57
00:14:16
00:41:40
04:00:54
19:24:17
21:31:57
07:46:22
10:12:30
17:00:19
09:16:48
11:18:41
12:59:10
13:28:19
22:01:57
11:49:18
13:00:29
15:57:20
16:07:29
23:38:55

%=
Lon.
120.53
120.57
120.57
120.57
120.57
120.53
120.53
120.57
120.57
120.53
120.57
120.53
120.53
120.53
120.61
120.57
120.71
120.53
120.53
120.43
120.53
120.48
120.48
120.48
120.43
120.48
120.53
120.53

Lat.
23.20
23.16
23.25
23.25
23.20
23.16
23.16
23.20
23.20
23.20
23.20
23.25
23.20
23.16
23.16
23.20
23.30
23.25
23.20
23.16
23.16
23.16
23.16
23.30
23.30
23.30
23.20
23.20

Dep.

12.0
16.0
12.0
16.0
16.0
14.0
12.0
14.0
16.0
12.0
12.0
20.0
14.0
12.0
16.0
14.0
2.0

16.0
10.0
18.0
14.0
12.0
14.0
10.0
12.0
6.0

10.0
16.0

Mw
6.09
4.76
3.88
4.29
3.70
3.53
3.42
3.67
4.06
3.59
4.09
3.77
3.55
3.54
3.65
3.55
3.18
3.60
3.40
4.84
3.42
3.43
4.46
5.13
3.96
3.47
3.65
5.23

strikel dipl
13.9 40.0
2228 65.6
353.6 | 53.7
185.6 48.2
54.1 43.5
3324 69.0
2185 604
2041 53.3
1964 50.5
178.2 60.5
2275 488
3244 31.2
328.1 | 49.9
2135 364
42.3 44.8
349.1 375
46.4 82.0
46.7 36.4
18.0 48.0
176.1 545
158.1 544
1845 40.0
1712 531
34.1 30.5
15.2 43.7
29.0 46.7
111 41.7
1689 50.8

AR B BREABRRHRMT FE o

rakel
85.2
159.4
334
87.3
143.9
54.1
152.1
111.0
105.2
88.8
137.0
35.5
44.6
132.0
118.3
65.8
-85.4
121.1
58.7
104.4
82.5
109.4
95.0
118.7
97.0
89.6
78.7
72.3

strike2  dip2
200.1 50.1
3216 713
2424 63.7
9.6 41.8
1720 66.1
216.0 40.8
323.1 66.0
3515 415
353.3 419
0.5 29.5
349.1  59.1
203.0 725
205.7 57.5
3452 63.8
185.1 51.7
198.7 56.2
196.3 9.2

189.9 594
240.2  50.5
3322 379
3509 36.3
339.9 52.7
3429 37.2
181.7 63.6
1855  46.7
209.6 433
206.1  49.2
15.7 42.4

rake2
94.0
25.8
138.7
93.0
52.6
146.7
32.7
64.4
72.4
92.1
50.1
116.2
130.3
63.7
64.8
107.5
240.2
69.1
120.0
70.8
100.4
74.5
83.4
74.2
83.3
90.4
99.9
110.4



29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

2025/1/26
2025/1/26
2025/1/27
2025/1/27
2025/1/28
2025/1/29
2025/1/30
2025/1/30
2025/1/30
2025/1/30
2025/1/30
2025/1/30
2025/2/02
2025/2/02
2025/2/05
2025/2/07
2025/2/09
2025/2/11
2025/2/25
2025/2/27
2025/3/05
2025/3/11
2025/3/14
2025/3/21
2025/3/22
2025/3/22
2025/3/23
2025/4/03
2025/4/03
2025/4/05

11:48:44
18:06:13
01:58:43
14:59:56
14:12:41
22:01:35
02:11:56
06:49:40
07:16:18
07:54:41
17:44:58
20:05:27
19:32:20
22:02:44
23:38:39
16:46:58
17:39:06
07:52:45
10:14:00
05:01:46
13:27:40
18:14:56
05:07:32
08:29:19
12:02:44
12:36:04
04:23:38
03:47:00
22:55:06
12:09:04

120.48
120.43
120.57
120.53
120.48
120.48
120.61
120.48
120.57
120.57
120.48
120.53
120.48
120.48
120.53
120.61
120.57
120.48
120.71
120.57
120.48
120.48
120.61
120.48
120.48
120.48
120.71
120.35
120.39
120.39

23.16
23.30
23.25
23.25
23.20
23.25
23.25
23.25
23.20
23.20
23.16
23.25
23.25
23.25
23.25
23.30
23.25
23.25
23.25
23.07
23.16
23.16
23.43
23.07
23.25
23.25
23.16
23.20
23.25
23.25

16.0
12.0
12.0
20.0
16.0
10.0
14.0
8.0

8.0

12.0
22.0
4.0

10.0
12.0
18.0
14.0
18.0
8.0

12.0
16.0
16.0
14.0
8.0

14.0
8.0

6.0

14.0
12.0
14.0
10.0

3.44
411
4.18
4.36
3.46
3.69
5.12
3.49
4.48
3.32
3.63
3.84
3.54
3.66
3.55
453
3.93
3.58
3.45
3.68
4.68
3.22
3.58
4.23
3.32
3.41
3.64
4.60
3.60
351

274.9
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147.6
125.1
59.4
86.7
121.2
133.4
38.9
96.3
100.0
84.1
72.7
49.2
66.8
96.9
144.0
160.9
45.4

33.7
170.8
190.4
176.4
246.0
226.1
227.9
179.2
228.5
183.0
345.5
38.9
1.5
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79.5
57.0
71.1
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47.9
57.3
47.3
25.3
54.3
28.5
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71.1
152.6
945
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92.3
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84.1
80.5
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124.9
84.2
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19.3
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In(PGA) = 7.70 — 0.45M, — 0.15(M,, — 8.5)% — 0.005R 0
— (3.2 = 0.25M,) In(Rpypo + 45) + In (Si)
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Abstract

Earthquake early warning (EEW) systems utilize seismological principles to notify
critical institutions and the general public before the arrival of damaging shear waves (S-
waves), thereby mitigating potential losses. Since electronic signal transmission speed is
significantly faster than seismic wave propagation, once the P-wave is detected by
stations near the epicenter, the system can immediately utilize Ground Motion Prediction
Equations (GMPESs) to estimate ground motion intensity across affected areas. This
mechanism is crucial for regions far from the epicenter, such as the impact of an offshore
Hualien earthquake on Taipei City. Currently, the Central Weather Administration (CWA)
utilizes a hybrid regional and on-site EEW architecture, simultaneously employing the
"Geometric Center Method™ and the "lterative Method" for source localization (Chen et
al., 2019). While the Geometric Center Method offers rapid computation, often used for
the first alert, its assumption of a fixed focal depth and the predominance of onshore
stations often lead to deviations in hypocenter location and source parameters when
earthquakes occur offshore or at significantly different depths, consequently affecting the
accuracy of GMPE-based ground motion prediction.

To further enhance the accuracy and performance of regional EEW, this project
follows the recommendation of previous studies to use the greater Taipei area as a
demonstration case, establishing a more regionally adapted Ground Motion Prediction
Equation for acceleration (PGA) along specific wave propagation paths. The project
utilized 39 event records from the Taiwan Strong Motion Instrumentation Program
(TSMIP) Taipei stations spanning 1992 to 2020 as the model training data, and adopted
a mixed-effect model approach to develop two new PGA GMPEs: Model 1 (full-scale
regression) and Model 2 (magnitude-segmented regression). Model 2's segmented
regression structure is specifically designed to better reflect the non-linear attenuation
characteristics across different earthquake magnitudes. The mathematical expressions for
the two prediction equations are as follows:

Model1:

In(PGA) = 7.70 — 0.45M;, — 0.15(M;, — 8.5)* — 0.005Rp,,,
— (3.2 = 0.25M,) In(Rpypo + 45) + In (Si)

Model2:
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M < 6.0:In(PGA) = 7.70 — 0.45M, — 0.15(M,, — 8.5)% — 0.005R 0
— (3.2 = 0.25M,) In(Rpypo + 45) + In (S0)

M > 6.0:In(PGA) = 4.05 — 0.40M,, — 0.18(M,, — 8.0)> — 0.0035Ry,,,
— (2.8 = 0.27M,) In(Rpypo + 35) + In (Si)

To ensure the objectivity and reliability of the prediction equation performance
evaluation, and to avoid the limitations of assessing model capability solely based on
training data, this project utilized 14 observational records from the CWA Seismic
Monitoring Center spanning 2021 to 2024. This dataset includes earthquakes with a
magnitude greater than 5.5 and recorded intensity greater than 3 at Taipei stations, serving
as the external validation dataset.

Prediction equation performance was quantified using parametric residual analysis
and regression-line analysis (calibration analysis). During the initial model evaluation
phase, Model 1 and Model 2 showed a trend of underestimation that increased with
magnitude and distance. However, after introducing source-zone specific coefficients, the
systematic biases of all models were effectively corrected, indicating that these
coefficients significantly improve model performance, with Model 2 demonstrating
superior stability. Ultimately, the existing CWA GMPE combined with partial merged
source-zone specific coefficients achieved the best prediction accuracy, serving as the
first-stage optimization plan for enhancing EEW accuracy in the Taipei area. Furthermore,
Model 2's characteristic of having a more robust attenuation trend at large magnitudes
positions it as a potential direction for long-term model optimization.

Keywords: earthquake early warning, ground motion prediction equation, residual
analysis, calibration curve, source-zone specific coefficients.

18



- B

PREE LA PR AL AREAT I LS R)RE T > FEEE
BlAdeen P OAREL Jo 8 RIR ST FF ER > UL BFF OF BRI
XF od T IR BEERBEIE B F AR ERR T FIT R ;‘PvJ
'J o fs > ¥ wpE4]* g #5385 3% (Ground Motion Prediction Equation, GMPE) iz &
PORAR R FE ELR o PO R L FERRGE D R (Ao A e R

RS ER o

F_‘-

=)

e 1*

Paod g % REE LN EREFSAERE A 2R g.*:,\;ﬁ,jﬂ;g;@
* T8 w2 & Tpd2 ) =2 k(Chenetal,2019) - # ¢ » K ¥ & j2ge
FRERE RS PR 4R e d *“xk}\?{r‘]iﬁ;}ﬁ;rg R EAN A T 3
"&‘fi”“i’?}ﬁi*: ‘4/“"'\‘%”5/7‘:5‘. P g~ B 4{.‘; ‘%‘\'7&4’— l"'“"’t’}&/}ﬁ%&\
o s BEAY GMPE i R# 3 & Hmfd o

A PR E R & e B LIPS £ (Taiwan Strong Motion Instrumentation
Program > i i TSMIP) & A # » AR ¥ &+ § % F R {74 ﬁa%cgzgfﬁgi;; AR A
HOER AR TE AT B A RIE B o RS IER ECADT R BRI E R
Tt AP F R FINKRE  KREFT ALY A F ke RPEEY w2021
E3 2024 E AP ESS N P A AR ERE AP 2ZF R MR L
FHRREPRE - FLEPL a2 240 % REFRERYE > HEE R
s 0y ¥4y % ¥ (Public Warning System, PWS) 2 % s * 14 > €@ % * L3 &
Bt oo

NP REERRE &N
1 ¥ RTH SRS AT

AZPE AR RPERFRARS  RFFEEFIRTHILERIHAR
RSB TR o AP R TR B INAHEA - ST R b
@%gaswmg1%2ﬁ42w0aﬁm§%@¢@ﬁﬁbﬂ%*%*mwﬁfg
Bz 2 SRR TR B Y L F % BORIEFEY o 2021 &£ 3 2024 # 0
%jwwﬁﬁﬁﬁwﬁ’ﬁlem.ik.a%mmsw*oﬁﬁ rLFHRES T RA
FB(dod BRER ~ B =% ~ RHE - BIRER ~ B4R~ & & 2 8(F B PGA
2 PGV)& 34t S dc( %3 8hix % ~ Hpiek F1FS)E o

TR AL AT

1 A 3 FERSEP SRR RRFE P AR

19



2. FoRE S~ @Er 5l 0 TSMIP £ # Bl = F #(TAP ~ TAP0OI -
TAP067) » (5 & shtg 1718 » &4 * TSMIP T4 1% 5 @ fFa" A -

3. FEATALTY D IR TE BRI G NAE L PITIEA AL B A A
B A F)F(Si) o (FL R A e e ] 3T AAH D MR A BRI
,«—\ u'ﬁgﬂﬂv—x;}l&,z}. o

4. Gl R EFTAL L5l 0 ¢ L F % % BOREFY o 2021 &£ 3 2024
2 R EETL I o

aPIRF

A E A 2E P 4§ %% 2006 & 2011 & 27 E%b;& Bleb B g HFHRE
#E q‘ﬁ‘%r“} %f@%}ﬁi’iﬁﬁﬁé%%?ﬁ%w R e WA AR LE S :2:;}7?
R o HRFERITEFR > A A B FE AR E(TWA)E & § 52 PGA &4 4 £
FErERBAAPL B BEESN 0 RIEEY L F R F A A R g iRR s (e
TAP) % & > B 12 TWA = FA £ 7 B & 45 5 3 fhie 2 47 87 03 = -

P

T s 51 A S SR (TSMIP)§ 1992 2 5 2020 2
A 4 2 3 T pl o (TAP ~ TAPOOL « TAPO67)2 5 % & » % 2257 5 %4 jpl b p drie
7t (% 2-1-1) > FEs 3 BE B iT T - R S B 4oB] 2-1-1 0 B M
fa At g TSMIP FALE 175 4 & T kiR > ik PGA L& & Rik Sdkh
- RECFLAFFTHEAFTRL IR rRSRL -

dotd L R TR TR LRI ETAL A F HH L F] 3 (S)
PN R E R U REE DN R o oR T RCEAE N RS AR BF SRR SR S O 1
BAGHRBSIE » (Tifdomit o W EFEHIPHAEEEENERY > B
e SiiE le%?{’}ﬁ_@‘wﬁcﬁig?b%v]( gt /0 ML

b.#+ #%4# 5 L

AL R B AT AR GR ek e R R
P 2021 & 3 2024 i el b o (F 5 M etk 3G o 6 E 4 R AACE
55/t Al d BARZ AP 2R AR EIEL § LR 2 B
FARMAL > B ORBIT R A e HA R B SR IR > A RRF
TEEHE EFE AL G TSR B E

2. TSMIP &3 RiBI3EY S FTHP FEP

AP FELFEZDRTHEPN F 5 A R RFRELE 1992 £ 1 2020
ER o BT 395 F 2 ko fy‘f%*ms_f*“554765 FoeoHdRlr®BERR

20

o

-



PR RHs F ho@] 2-2-1 BB 2-2-2 7ot 0 RREEHE S B¢ 32503 200 2 2 o

Mook IR B TAL PN R
M AN

14 %

Pl Y & fF 6548 RRl4RY © 2021 &3 2024 £ 7 > 2 e
KOUMECA Y 57 1 732

oo BB LA T B R R RS

At AeR] 2-2-3 8 R 2-2-4 > RREER S ¢ 22801 150 2~ 2 o

B ST R P p F R 4T

Wi & Wire 2 4 - WP
M RRER(ET P LS F)E ST
s ARt 7
EQ_ID FRE S BN E A
filename P-file 4% % &4
EQ lon EiRER 4
EQ_lat EiRER ;4
i is 2
Magnitude LA N A
BRI
Depth RIRIFER km
Countyname A 2-15 o
A G BR T
Station $F 8L G R 2-1& o
Sta_lon 4 BLER i 4 R 2-1& o
Sta_lat >3 B R A FHA2-18 o
54 8 , L
Si 325 o
Byl ic & 73
= ) |
R /E'Jﬁ’»“ 2
record_PGA i B gal
FORI B S B
record PGV e J, cm/s
3
3. BRAN
FERERAFPEFRAPRADRRSE ST LE R
B FFANPIFR R e &Y > BIRIFRARF BRI R AR RR X

21



IS RF o fee FP A2 R LHEEE REDEFER - PR T - 2R R
%@@E’ﬁﬁ%ﬁﬁﬁ$ﬁﬁ§’%ﬂ%aﬂ%#@@%ﬂ°@i 5B
Tl TER T RYE - e E RaEREEFMET F(Crouse et al., 1988' Crouse,
1991; Molas and Yamazaki 1995; Youngs et al., 1997) » F]yt o= B T 3T B2 #
sSSP ¢ 4HE RFLEERA -

D
i
4
N
=
bl
=
\t W

EELTNE S i%i&Ji%iE%'%’%@£ﬁ35\guﬁm&%a“@
PRI B o SATH RSB RN VR R R R o B R TR
m@@%éimﬁ4ﬁﬁ%%m&ﬁmﬁ’&§é¥%%*%iﬁ%’ﬁﬁML
MOAGR B R oo RN R A B OYRBRC) 0 RIS RIRIFERR R RAR
BED B A eiBArY R R H AR A B .
bfEXF /i a3+ R

v

ERAF RV RAFREE BB - H %A S A6 F(interplate & L
interface) £z p #% 3] (intraplate £ AL intraslab) & o /i & &|# R s # 4oB 2-3-1¢ T
PFETAE > PIRAR R F R A O~C BT AR o g 3E Ry A
ERERE P RERZ A 0 BIRFRE T LAE0 2 5 B M A R i FY] dr
Romd o FAFLE T+ Al #ee & (megathrust earthquake) o st #f3 & %1474 &
R AFAERS > Bpd a3 Ry S am T o pIRge 23
AR BN R BRUER W ¥ < 3 50 o 2 (Tichelaaretal., 1993) » 44 5 48
o PR ERHESTFG AL 2R > Vo BFEAT AT A2 k4 IEF
17 B p g&ﬁqu}gﬁ:};—\;g’»‘ Lﬁf@i i ;—éﬁa* B oo AL arid r 2% - ﬁﬂu » F]4»
flé%/@/%}i& T l02 > @Bk Pl B 2 ﬁ/fﬂ/#& = ayes ‘,—‘ﬁ,}l% T BN ek
RER REEEFL A6 A8 R

Ao e RAEE NS - R SANEFERIFHRABTAG T
S TpE s BT o b O A B ok skl > AP R ATR Y 2
PR R AR D LEERFET
KAl A A RIREET g‘g% LS T
et 2B EAERN O MITL AR RIPE LA RRNEFZ 54 Ry o

22



£ 2-1-1~ FE LRI P &g A RIbS TSMIP 4 A RIS SFRHRA -

Bl R g TR kR &’ (°N) 2R’ (°E)
TAP FE ST PIEP & 25.03770 121.51380
TAP TSMIP 25.03765 121.51382

TAP0O1 TSMIP 25.03765 121.51382
TWA TR R R P B 24.97780 121.59230
TAP067 TSMIP 24.97781 121.59209

% 2-1-2~ 1992 # 3 2020 & TSMIP 4 A Rl=bFTHE & 6 o

EQ ID \filename EQ lon |EQ lat |Deplh \Magnitud{Rhypo ‘COUNTﬂSlalion |record7PdrecorddeStaﬁlal ‘Staﬁlon ‘Si |V53()

2002 0331_0652 50 TSMIP  122.1717 24.1602 2.94 702 1182039 =1L TAPOO1 9343222 19.891 2503765 121.5138 1.949 177.4249 2002
2001 0614 0235 26 TSMIP  121.9562 24.4113 13.49 5.89 83.806019 =1L TAPO01 6582562  7.7771 25.03765 121.5138 1.949 177.4249 2001
1995 0625 0659 07 TSMIP  121.6993  24.5392 48.86 597 7625159 Z LT TAPOO1  47.96218  3.4424 25.03765 121.5138 1.949 177.4249 1995
1999_0920_1747_16 TSMIP 120.82 23.85 8 7.65 149.8947 =1L TAPO01 4691652  11.807 25.03765 121.5138 1.949 177.4249 1999
2000_0910_0854 47 TSMIP 1215525  24.0668 19.56 5.81 109.8533 2L TAPOOI 30.2379  3.0932 25.03765 121.5138 1.949  177.4249 2000
2002_0515_0346_06 TSMIP  121.8532  24.654 11.63 6.15 5596309 ZILm  TAP 2332106 2.5481 25.03765 121.5138 1.949 177.4249 2002
2009 0713_1805_03 TSMIP  122.2195 24.0123 13.21 6.36 135.2626 =1L TAP 21.88634  3.2978 25.03765 121.5138 1.949 177.4249 2009
2004_1015_0408 50 TSMIP  122.7778 24.4708 88.02 6.59 1674591 =L TAPOOI 2106118  2.0602 25.03765 121.5138 1.949 177.4249 2004
2005_0305_1908 00 TSMIP 1218135 24.6573 10.17 577 53.01029 =1t TAP 17.088260  2.0407 25.03765 121.5138 1.949 177.4249 2005
1999 1101 1753 02 TSMIP  121.6925 23.3688 3337 6.31 189.5421 Z LT TAPOO1  15.61924 1.683 25.03765 121.5138 1.949 177.4249 1999
2013_1031_1202_10 TSMIP 1213463  23.5679 9.85 6.32 164.7182 2L TAP 1856806 2.7201 2503765 121.5138 1.949 177.4249 2013
2005_0305_1906_52 TSMIP 121.866  24.6542 9.04 578 56.2734 =L TAP 1351812 1.6522 25.03765 121.5138 1.949 177.4249 2005
2007_0906_1751 27 TSMIP  122.3272  24.2462 50.75 6.28 121.3839 Z1LH  TWA 145236 1.1763 24.97781 121.5921 2177 814.9959 2007
1994 0605 0109 30 TSMIP  121.7873  24.4681 4.14 6.35 60.19035 =Z1bm TWA 15.141 29286 24.97781 121.5921 2177 814.9959 1994
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Distribution of Taipei Stations
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Taipei Station Records (1992-2020) — EQ Distribution and Connection (Magnitude > 5.5)
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Taipei Station Records (1992-2020) — Hypocentral Distance vs Magnitude (Magnitude > 5.5)

PGA (gal)

71 1000
1) 500
250

@) 100
50
e® o @ 2

o @0 g0 ®o0 o Iéo

1

Magnitude (ML)
%
&

20 40 60 80 100 120 140 160 180 200
Hypocentral Distance (km)

B 222~ 23 F R T APRTAENI FRET RRIERAS T FH 0 IR RHSS
P g AN

Taipei Station Records (2021-2024) — EQ Distribution and Connection (Magnitude > 5.5)
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Magnitude (ML)

Taipei Station Records (2021-2024) — Hypocentral Distance vs Magnitude (Magnitude > 5.5)
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PGA 3EiplE 4 7% £ i (residual) » % i@ 7 F 5 BLiR TR &2 37 R TR e g LB iR)
BARRITAL S TR I R R AR A ATILE - FALN TR R AR A R
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FCRABHELIRFIALAFT G FLR > FEHEY 2FM GMPE A€ &
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In(PGA) = C; + C;M + Cs(M + C,)? + CsR + (Cg + C;M) * In(R + Cg) +
In (Si) (3Y2)

B A AR AR BRSNS T (R )T

In(PGA) = C; + C,M + C3(M + C,)% + CsR + (Cg + C;M) * In(R + Cg) + In (Si) +
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Bl RAATR* 2 JEUTR LA 5 BCEERE R BREER PN > IO SRR
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M <6.0: PGA = 1244 x e3™ML x R, 71837 % Si

M >6.5: PGA = 1.657 x e533ML x Ry, ), 7107 X Si (%1
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2020 & z_ 3 & ELP F’}'fwé@{ FLEZIEHAERIFEN o0 AFE T RS
=LA I R O R gy BB R S LR R AN S S
BEP OPBINERFRLI AR RR R RREEZI R .

BT 0 AP FE AR EETRY L REALSF R AAT o Aol
222 497 RIPTHLE R TKIREES 1 65 LE 2 F S KSR
AN BS5 2 F P R LA RKTFRCEER LA B R E M o R E
A ad > ARRIEREY 120 22 2 % HFjm 0 PRI D] PGA & < 3 sogal 2%
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ln(PGA) = Cl + CZ * M + C3 * ln(Rhypo) + ln(Sl)
(=)
In(PGA) = C; 4+ C, * M + C3 % (M + C4)* + Cs * In(Rpy,,) + In(Si)

;t;)

In(PGA) = C; + C; * M + C3 % (M + C4)* + Cs * In(Rpyp0 + Co) + In(S0)

(;\. ,\)
In(PGA) = C; 4+ C, * M + C3 % (M + C4)? 4 Cs * Rpypo + (Cs + C; x M)
* In(Rpypo + Cg) + In(Si)

(1)
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In(PGA) = 7.70 — 0.45M, — 0.15(M;, — 8.5)% — 0.005R 5,

— (3.2 = 0.25M,) In(Rpypo + 45) + In (Si)
(G*)
M < 6.0 : In(PGA) = 7.70 — 0.45M, — 0.033(M,
(3.2 —0.25M,) In(Ryypo + 45) + In(Si)
M= 6.0:

~8.5)2 — 0.005Rp,p0 —

In(PGA) = 4.05 — 0.40M; — 0.18(M,

—8.0)2 — 0.0035Ryyp, —
(2.8 — 0.27) In(Rpypo + 35) +In(Si)

(3*+-)
Bhob s ST N R R IR B B S ekt F S 0] g
M BEIE B ikt > - Modell ¥2 Model2 shSiaR 5 b= i R 2 jzar2 Sl o
2 37 = N
I I

U 2 Feph e s Fld ded 5-1-10 P A ST G IR T b B e iE RFE B RN AT
B 2R B oo

5117 & § e FRZ APaHRA T EERE -

Bk 2 (il P 1 Yars R | 4745Si | Modell 2. Si | Model2 z_Si
TAP
F ¥ 121.514 25.0377 1.949 2.864 2.894
TAPOO1
TAPO067 ~ 121.592 24 9778 2.177 1.482 1.466

35




B 5-2-1~ 582 %

W] 5-2-2 ~

Distance vs PGA (TAP)

In(PGA) =6+ 1.1-M—1.15-In(R) +In(Si)

Magnitude vs PGA (TAP)

In(PGA) = -6+ 1.1-M - 1.15- In(R) + In(Si)

total sigma = 0.291

PGA(m/s/s)

total sigma = 0.291
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Magnitude vs PGA (TAP)
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Magnitude vs PGA (TAP)

In(PGA) =3.3+0.4- M—0.145 - (M—8.5)°~ 1.8 - In(R+ 100) + In(Si)

In(PGA) =3.3+0.4- M-0.145 - (M- 8.5)°~ 1.8 - In(R + 100) + In(Si)

total sigma = 0.252

total sigma = 0.252
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Distance vs PGA (TAP) Magnitude vs PGA (TAP)

In(PGA) = 7.74-0.5 - M- 0.15 (M —8)°~ 0.005 - R — (3.2 0.25 - M) - In(R + 45) + In(Si) In(PGA) = 7.74-0.5 - M- 0.15- (M -8)°~ 0.005 - R — (3.2 0.25 - M) - In(R+ 45) + In(Si)

10°

total sigma = 0.241 2 total sigma = 0.241
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Sigma Residual | Regression_b Sigma Residual | Regression_b

Hodd (Training) | (Training) | (Training) | (Validation) | (Validation) | (Validation)
Hsiao 0.303 -0.057 1.187 0.238 -0.062 1.050
Modell 0.231 -0.067 0.891 0.251 0.007 0.841
Model2 0.233 -0.034 0.895 0.224 0.063 0.743
Hsiao* 0.270 -0.026 1.020 0.241 -0.058 1.106
Modell* 0.194 -0.037 0.810 0.251 0.016 0.872
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Hsiao** 0.285 -0.026 1.116 0.221 -0.061 1.016
Modell** 0.212 -0.037 0.862 0.237 0.010 0.803
Model2** 0.214 -0.018 0.866 0.214 0.053 0.732

43




2613 HEFRALALBEL I BERAF A TR (5512220
TERGE LI ATMALTE B

HERGEAZREREE

0.35

0.3 e

®
L J
0.25
® e
®

0.2 ® ®

0.15
Hsiao Modell Model2 Hsiao* Modell* Model2*  Hsiao** Modell** Model2**
@ Sigma (Training) Sigma (Validation)
LRI ELHF

1.3

1.2 ")

1.1 o

1 [

0.9 o * py py

0.8 e ae —

0.7

Hsiao Modell Model2 Hsiao* Modell* Model2*  Hsiao** Modell** Model2**
® Regression_b (Training) Regression_b (Validation)

44



%62-1~ A EBIRAERLE2AFE A BEANL -

Chengetal. | Hsiao g 5 ;' 4 | Modell 7 7 ;% Model2 7 5 3% ¥
(2015) ¥ ik AT ik ik v E 3 i
S06 -0.411 -0.288 -0.269 3
S10 -0.053 -0.218 0.003 3
S14A -0.154 -0.221 -0.175 6
S14B -0.282 -0.267 -0.222 3
S14C 0.037 0.027 0.034 4
S15 0.126 0.113 0.130 3
S16 -0.077 -0.093 -0.077 6
S17A 0.111 0.086 0.152 5
2631 L BTFERNLIMAL T L AL R BRI o
Chengetal. | HsiaoFg 5584 | Modell gz 3% | Model2 Fg iz 5% | ¥
(2015) RS S AR A%k i
S06&S10 -0.252 -0.170 -0.149 6
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model_Hsiao (Original vs. Zone coef.)
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Zone Coefficient Distribution Hsiao
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Abstract

This research work extends the achievements in its precursors. Targeting at further
improving the earthquake early warning system to meet the requirements on timeliness,
reliability, security, and scalability, this work explores and implements a Golang-based,
fault-tolerant Kubernetes software infrastructure. Based on replays of earthquake events,
the empirical system validation made in this work also reveals a peculiar behavior of the
current early warning system, a somewhat strange interaction between the data publishing
rate and the timeliness of earthquake early warning. This report summaries the project
result and findings.
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Ak ELiR * 3 g A b Service ¢

1. NodePort Service - ¥t ¢t 3% = PR7*+ e~ v 8L > ¥ 14 j§_Cluster *F #8355 & 2L [P
+ Port & 73 B~PRAE o

2. Headless Service : 3k % cluster]P % None 4% 7& Service » # ¢ 4 fie bi— &7
Cluster IP» @ ¥ % 3@ w & B Pod /0 IP =kt o io¥>F & 8 374 7 Pod
W e g (4o StatefulSet) #Fw| & £ o
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StatefulSet:

StatefulSet £2 Deployment B oo FREH % ¥ 7 Pod ehr 4| % - & StatefulSet

R R AR RR Yol A LR35 R Y - StatefulSet &2 Deployment
RIS

e Pod {#ifr DNS {4 StatefulSet £]2 7 Pod & fifr DNS Z4€ 7 F <
038 (B4 @ emgx-0, emgx-1, emgx-2) » * € i Deployment £ & 11 3R
BEEs s (Bde t emgx-abcl23)

° Jllé"ﬁ,,t}_ - Pod g *%“'Eﬁf‘ ffa'li‘%'fﬂ”%
o FAiEEGF A B PodT 2 b ® hPVC

T EMQXC Cluster 3 & wif H & & 8henizhl RWZAEF £ 8 o 4ok & X
A5 23 EMQXPod 47 - 0 € &2 84w Cluster 2.6 > :g,j* LR _G
- EMQX i * StatefulSet m 7 #_Deployment 7/ F] o

Dockerfile:

BE R 7 {Kubemetes ® it e Dockerfile #.7 Bit e #H o T T &1 4o R
* 22 H kg AL B oo A RIS F B Rt (tankplayer * pick_eew ~
tepd ) AF"?L%:. i Dockerﬁle » FE gt d it 5 b Kubernetes BR3P 1t Agid (7 o

(b) YAML §2 Dockerfile #ie ¥ #£3¢

Dockerfile g i%:

127 02 tankplayer i G B 4efe F ¥ Dockerfile o 7 L3t % EA A &
7B - BRE G0S  aei® * Ubuntu 22.04 ¢

FROM ubuntu:22.04
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BT R EEE- L LR PRIFELE

RUN apt-get update && apt-get install -y \
build-essential \
libmosquitto-dev \
libjson-c-dev \
make \
gce \
g++ \
gfortran \
libtirpc-dev \
hostname \

& rm -rf /var/lib/apt/lists/*

£ K7 &K 2 carthworm & (FPF#7F Tk 3 ¥ !

ENV EW HOME=/opt/earthworm

ENV EW_VERSION=earthworm_8.0

ENV EW PARAMS=/opt/earthworm/run/params

ENV EW LOG=/opt/earthworm/run/log

ENV EW DATA DIR=/opt/earthworm/run/data

ENV PATH=/opt/earthworm/earthworm_8.0/bin:S${PATH}
ENV SYS NAME=tankplayer

KEFRBERES TR S F BLIEH L carthworm g & B

RUN mkdir -p ${EW HOME}/S${EW VERSION}/bin \
S{EW HOME}/run/params \
S{EW HOME}/run/log \
S{EW HOME}/run/data \
S{EW HOME}/tanks

FFERRL O EARNAFUDF A PTG S d A

COPY . /tank/earthworm/earthworm_8.0 S${EW_HOME}/S${EW_VERSION}
COPY ./tank/earthworm/run/params/* ${EW HOME}/run/params/
COPY . /r_EQ202505051053_cwasn.tank S{EW_HOME}/run/params/
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Bisf 1T B s Hra > f A RE G PrAP F o 3R R T RERE
ﬁaﬁ%%ﬁﬁj‘zi Frds ¥R e it

echo '# REMRIEISIERNEEE" >> /entrypoint.sh && \

echo 'export CC=gcc' »> [entrypoint.sh && \

echo 'export CXX=g++' >> [entrypoint.sh && \

echo 'export PLATFORM="LINUX"' == fentrypoint.sh && \

echo "export EW_INSTALLATION="INST_UNKNOWN"' == /fentrypoint.sh && \
echo '' »> Jentrypoint.sh && \

echo '# WErBIRIHEEE" >> /entrypoint.sh && \

echo 'echo "EW_HOME: S{EW_HOME}"' => Jentrypoint.sh && \

echo 'echo "EW_VERSION: S${EW_VERSION}"' == fentrypoint.sh && \

echo 'echo "PATH: ${PATH}"' >> /entrypoint.sh && \

echo >> Jentrypoint.sh && \

echo '# MERDECESZ{FFTE' >> /entrypoint.sh && \

echo 'ls -la ${EW_HOME}/run/params/' >> fentrypoint.sh && \

echo '' == fentrypoint.sh && \

echo '# EiEhtankplayer' == /entrypoint.sh && \

echo 'cd ${EW HOME}/run/params' >> fentrypoint.sh && \

echo 'exec S{EW_HOME}/S${EW_VERSION}/bin/tankplayer tankplayer_cwasn.d' >> /entrypoint.sh && \
chmod +x Jentrypoint.sh

Earthworm ‘= i* YAML pfe % :

iz 2 = Bl it Dockerfile 6 % & 5 = B 22 A2 ¥R YAML k3%
i& Kubernetes Tk # o 17 tankplayer 57 YAML % 4 % » & pick eew ¥ tepd » H_14
AP b nEIRET % ke B -
ConfigMap gz}

P

2 B Egh 5 B g Pl d Hhpl2 ConfigMape 1™ e i f
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#
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#

Deployment fe §
- B R AR AL
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iz B Deployment ¢ % F v i earthworm-tankplayer » 7 3t cwa-dev it B
namespace ° i % v & &4 © app: earthworm - component: tankplayer » it 5 4%
P ke e b F ke

i~ 3| spec 3R A

iz 1% Deployment /&% @4F 1 % Pod & & 4> 38 (7 » 4o % Pod Eﬂ‘)ﬁ‘i“?ﬁﬂ‘]% )
Deployment ¢ p # £]:2& #7¢7 Pod » ¥ i% 8 7 2 app: earthworm fr component:
tankplayer i&7 %48 %45 5%+ 0 Pod o

¥ #& Pod s

= BA A& e Pod F8 € A4+ app: earthworm {r component: tankplayer i+
-4t > 1% Deployment 4 # &+ & % & iE 4 F45 715§ Lig skt Pod -

GELEHEoF By
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iz Pod €387 & ncld en&BEF (P ® P ([TIESR ST K Ap B ) FADN
Pod &% 3 - B % & » ¢ 3 »' earthworm - # * 7 Docker 4t M &
thomast0922/tankplayer-mqtt:v9 » 4 4> B~ {1k § "4k © ,7&:% B F B ETH pF
g 37— B shell 45 4 > rsllﬂ;#ﬂ FERT BE mUPERGR L T U p (TR TR
BozRBERILL T IQRBANREFT AFELARBET N2 * 54k e

BRERERTRKXE

_INSTALLATION
"INS T__lr KMNOWN™

5% B %- BIRSSE EW INSTALLATION: i £ INST UNKNOWN . it
BHRE FHEE F %P\ 8% & > Earthworm & * 254 € * v k7 X128 - 7 %
febepEr b 3 & 0.1 B CPU #h4c 200 MiB =84 (& &5 K » Kubernetes

wmAafe)e R BE ST LR 03 B CPU o 500 MiB zeptd (52534
B A7 ¢ A IUN N B ) o
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volumeMounts fz ¥ -

Iyer_ cwasn.d

sarthworm.d

ns/earthworm _global.d

FERFEHT 6 BAROREFEEFINFEN D PRI D 3
6 7 ConfigMap #§% 5 18 3 B AT B & JLPVCH L o & BT p &
* g o p EEE -
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Volume 7 _& :

config-volume

ocal-config

% Pod B aBmP 6 Brismdt®w v * o3 3B %k p ConfigMap > & Efe ¥
Fhofs 3 BRkp PVC ik AR5 o & B volume 3°F - B £F » &t 6 eh

volumeMounts 3! * o
MQTT Broker YAML fe % :

ET kA K43 MQTT Broker #% % & Kubernetes 7 8 42 0 ;o 42:3% * chMQTT
Broker 3 EMQX - fec ¥ ¢ 7 :

1. 1 B Headless Service ( * »* StatefulSet p ¥Rid )
2. 11§ 3“F = Service ($HFE EMh- » v )
3. 3 B> Service (2 # I EMQX § &3 b 35)
4. 1 1 StatefulSet (32 3 & EMQX Pod)
Headless Service pe % :

£):= - B ¢ emgx-headless 77 Headless Service * v & cwa-dev i B namespace
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ClusterIP

None

emgx

mgtt
1883

1883
dashboard
18083

18083

iz B Service e clusterIP 4 3% % % None > &L A F v % € » fie s~ 1 Cluster
IPra £ 2@ wE B PodehIP izptov €5 *rF F § app: emgx th4t 1 Pod>
b 37 3= B £3£:1883 (MQTT) ~ 18083 (Dashboard ) fo 8083 ( WebSocket ) °

StatefulSet % & Headless Service % % # & Pod #% i~4& < DNS ¢4 55 02
*+ "emgqgx-0.emqgx-headless.cwa-dev.svc.cluster.local” ~ "emqgx-1.emqx-headless.cwa-
dev.svc.cluster.local" ~ "emqx-2.emqx-headless.cwa-dev.svc.cluster.local" - y* ¢ EMQX
Cluster 42 & 8.7 12356 Headless Service 7 DNS» (&7 f & 848 U 45 7 2 @

B AT DR
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LoadBalance Service fe ¥

fe® - B Service # ik #h3%en Client 8 3% :

NodePort

emgx

mqtt

1883
: 1883
31883
dashboard
18083
18083
31086

31093

12> — B % % emgx-service NodePort #f | crfR 73> #* 24 # 3% = EMQX Cluster
k- FI AT o € p BRI E f T §FD]#73 $R5e app: emgx & enPod F oo
i% i NodePort » ¥ 12 j&_ Cluster *F3%i% i T & & B0 [P+ Port %k 13 B~ EMQX -
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Individual Service pz ¥

45 = B Broker 4] & f b2 ch Service IP 4 b M4 o F L &
LoadBalance Service F¥ ¥ it € % 2 2 £ 3 c0f' 48 4 :T‘k{;“mﬁ i FEsei Client i
fe 3] Broker £M— B + SRl R 64 0 HHEPET i kR Client § ek A f¢
| * F e Broker F & o

€73 = Ba4cB P oro7 eope ¥ 4 B 5 EMQX-0, EMQX-1, EMQX-2 :

mqtt
1883

1883
31884
oard

18083

31e81

8083
31094
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StatefulSet pe %

#x - B ¢4 emgx 9 StatefulSet v ¢ §32 3 i EMQXPod &+ :

StatefulSet

emqx

emqgx

StatefulSet ¢ # * emgqx-headless i # Headless Service & 5 #  Pod #t &48 2
e i W) o StatefulSet i W H-#EH F app: emqx KW T g ZYRLE Pod e

T % Pod shiiF -

emgx

emgx/emgx:5.8.0

mgtt

18683
dashboard
2083

S Pod 38¢ F - B &5 emgx % Eo ¥ emqx/emqx:5.8.0 Hifko F Fh B
= @ Port: 1883 (MQTT 4% )~ 18083 (224 5 ) f= 8083 (WebSocket) & i
BIR Lok A R I
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B % BoK

It

.cluster.local”

_DEFAULT_USERNAM

® = EMQX & 2 ¢ # i emgx@<Podname>.emqx-headless.cwa-

dev.sve.cluster.local © Pod % i Kubernetes F» Downward API # f§ B~18 » igfk =
Pod 3% ¢ § # ke e BE £ 4 o Cluster 3 i vs 4 * # i Cluster fe 8 > 3F %4 o7
7 Cluster & ghini> ¥ 8 (f5+ ) * BATfh @Bt ¢ Fididtic By i@ o
& Bk % 4¢ » Cluster - Cookie % » emqxsecretcookie » iz Erlang Cluster % > 4%
#1> F 3 48k Cookie & 8L+ it T 4pif & - EMQX Dashboard ¢h3g 3k # 72 B HE 50
i€ % & LA admin > % £ & public -

FRpeE

L% EMQX % ®34%1 " 1GiB w#is 0.5 & CPU fru o
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Fed & it Btk A4F 4 - 5 5 4F £ (livenessProbe ) %3 Brads 60 418 B 4o
F 30§tk b - = /status & T Aok A pr g EEF B o ﬁ‘h%‘,#;f* (readinessProbe )
bn EEH 10 R4 F 10 FH - = 0 4o % e % Pod f Service £
T %

volumeMounts :

#-¢ 5 emgx-data SEE-EH I F F o0 Jopt/emqx/data BT o Bt P &F Y
B EMQX e A Y dcdy > ¢ 35/l ~ PR P EFTHRE (Mnesia) % o

FAMREFEA




%smﬁﬁaiiﬁfﬂ%#%%oﬁéi—%Pm’ﬁgéﬁé%—@%@
¢ PVC > & B PVC Y 5 5GiBeiks 2 & » &% Longhorn 874 > 3B\ 5
ReadWriteOnce #1525 3 B &l ¢ p $22 = 3 B jp= 6 PVC: emgx-data-emqx-

0 -~ emqgx-data-emqgx-1 - emqgx-data-emqgx-2 °

() £ %4+ ih= & 8 Broker #’}ﬁ.
RETERFEOE G F B hZ &8 Broker ¥ Az 4oB] ¢ Af T

Clients / PUB EMQX Cluster Clients / SUB

y Indvidual __y L N |y Individual|__y

Service
----

(11

[I])

Clients #4 ¢ 1% i Broker rjh = IP 2 4 %[ig ] 7 & Broker » &|4c : Tankplayer
g i# 3£ 3] Brokerl > Pick_eew ¢ i# 3 Broker2 Tcpd ¢ & ¥| Broker3 > i&fk s i 7
A RGN R R o ek B 4 wfRE B €5 - 1 Broker §¥ Client %74 > 7
g SERTF S B oo

[l

¥ *h= i Broker % p ¢ == - B EMQX #3%# > & #42: Broker € & * 37
ek TRl gEREE Y -
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Pl P

1. p kL ﬂiaa] ~ F¢ B ( Tankplayer — Brokerl ) : Tankplayer i% 5 % # —*Ff ( Publisher )-
% i Individual Service i# #% | Brokerl > #-J 4s3 B4 A F £ 8 7 3
Topic:tank + oo

2. M 3ELd  (Brokerl — Broker2 ) : d **= 1B Broker © (&35 B3 > Brokerl
¢k Eored L &g 3 # s client & Broker2 ' 37 R 3% Topic > *714 €
p # #- Topicitank 3t 4 # 5 % Broker2 (4v% X 5 # & clients fH i
broker 37 B i& % Topic ?firﬂ EEFRF) eREFHERLLZP T p o
fI* 7 EMQX g3t ik d 484 o

3. P i 1 pIFF BL(Broker2 — Pick_eew ):Pick eew ¥ A FT% » 1% 18 Individual

Service i 4% ¥| Broker2 37 R Topic:tank 2~ (¥ J 454 25 F 5 1 Lot il A2 7V -4

P i miB B 15 > Pick eew #-AULiE B Ap TALIT L Freng # iﬂ' - Tl
Topic:pick + o

4. pIRELd (Broker2—>Br0ker3 )t e > Broker2 € i5i B H 4
Topic:pick =3t 4, ¥ Broker3 -

5 3¢ 2 A 2 FFE (Broker3 — Tepd ) @ Tepd #% 5% i% i Individual Service i £
Broker3 37 B Topicipick B~ A Tk - K+ R i feRat B i Tcpd
A2 B Moy RIFEE L (EEW Report) ©

Aip ka3t ok F 4 & Pod crash 2 Node crash # 3% Client §2
Broker #7401 ¢ - BE X R AL > UK - BZEFHEREE AN
Kubernetes A # 3%k % & ~EMQX # # & v MQTT Cache &* & 2 £t F & 1841
FEGH BARE LSRRG AR RE A o
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R FHEHE

1. Kubernetes z #3K % &
o FI* Kubernetes thp & & fib
o Pod #RpFp & & R74|2
o Node #MpFp &84 Pod

2. EMQX B #Kk
o = &2 EMQX Cluster # & 4
o HELE G B ITR G ETR

o A FE# 4 » fri? 0y Cluster

3. MQTT Cache &* &
o Chent Lﬁ%‘? ﬁ;%‘% :é.‘ A‘% —]L:J"’}%ﬁd:l]
o HRA AT HRL

o Eilisp dAMP
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LS B &

e 2% ¥ > Kubernetes I8 & ¥ 12 i%5 i Rancher 4 & % (70 4o #
757 . cwa-dev iz 1% namespace AL F = B & & i* (tankplayer, pick, tcpd) 1 %
% Broker 4 %% %F 47 B F A o

\15
\\\

: pods —n cwa—dev
NAME STATUS RESTARTS
earthworm-pick—fu4788cd5U-Txkxp Running @
earthworm—tankplayer—54b6bdc55d-wltwb Running ©@

earthworm—tcpd-7f4b68d49c—ms7gd Running @
emgx—0 Running 1 (6d20h ago)
emqx—1 Running @
emqx—2 Running 1 (3d21h ago)

FiTH V5 4w % kubectl exec i~ B Pod T TR E TUH
%k /entl'ypoint.sh R FERE ‘T} § ®inidi MQTT @R L -

34‘

-rw-r——r—— 1 root root Jun
-rw-rw-r-— 1 root root Jun
-rwxr-xr-x 1 root root Jun
—-rw—r—r— 1 root root Jul
—-rwxr-xr-x 1 root root Jun
—-rwxr-xr-x 1 root root Jun
-ruxr-xr-x 1 root root Jun
—rwxr-xr-x 1 root root Jun
—rwxr-xr-x 1 root root Jun
—rwxrwxr-x 1 root root Jul
-rw—-r—r— 1 root root Aug
1 root root Sep
1 root root Sep
-rw-r—r-— 1 root root Jun
—-rwxr-xr-x 1 root root Jun
-rw—-r—r— 1 root root Jun
—rwxr-xr-x 1 root root Jun
—rwxrwxr-x 1 root root Jul
-rw-r—r-— 1 root root Jul
—rwxrwxr-x 1 root root Jun
-rw—-r—r— 1 root root Jun
-rw-r——r—— 1 root root Jun
-rwxr-xr-x 1 root root Jun
-rwxr-xr-x 1 root root Jun
—rwxr—-xr-x 1 root root Jun
—-rwxr-xr-x 1 root root Jun
-rw—-r—r— 1 root root Jun
-ruxr-xr-x 1 root root Jun
-rwxr-xr-x 1 root root Jun
—rwxr-xr-x 1 root root Jun
-rw—-r—r— 1 root root Jun
—-rwxr-xr-x 1 root root 1998576 Jun
-ruxr-xr-x 1 root root 770272 Jun
-rwxr-xr-x 1 root root 109568 Jun
-rwxr-xr-x 1 root root 507416 Jun
—ruxr-xr-x 1 root root 165520 Jun 146 wftimefilter
—ruxr-xr-x 1 root root 158936 Jun wftimeshifter
—ruxr-xr-x 1 root root 83296 Jun 4 146 wsvtank2tb
tankplayer: startup. Waiting 10 seconds
tankplayer: starting tank </opt/earthworm/waveform—files/r_EQ202505051053_cwasn.tank>

sta_cwb24_Z
3 sta_tsmip_Z
startstop
startstop_unix.d
statmgr
statrigfilter
status
stopmodule
tankcut
tankplayer
tankplayer_cwasn-bac.d
tankplayer_cwasn.d
tankplayer_cwasn_bac.d
3 tankplayer_tsmip.d
tanksniff
tar.exe
tbuf2mseed
tepd
tepd.d
tcpd_fast
3 tcpd_fast.d
3 tcpd_new.d
template
:45 thresh2trig
146 tideweb2ew
:46 time_converter
tlist.exe
146 tr2dump
146 trig2arc
146 trig2disk
:45 update_params.bash
wave_serverV
146 waveman2disk
146 webgif
146 webswave

EEEEEEEEEEEEEEEEEENNEEEEORUOUEEEEEYTIEE &

tankplayer: Reading type: 19 mod: O from </opt/earthworm/waveform—files/r_EQ202505051053_cwasn.tank>
Playing as type: 19 mod:135 inst:255

20251030_UTC_@7: 13 time shifted by 15365867.469969 seconds from original

20251030_UTC_07:11:13 1st header time-stamp: UTC Thu Oct 3@ ©7:11:13 2025

¥ 2025 £ 50 SE 10 253 AF Y ROTHERR
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(r_EQ202505051053 cwasn.tank ) » & % & # ¢ REP S A& % Mpd 28 (7 &4
b #en EARTHWORM 2 2 s % % 22— R o

ol

=i -

Reporting tine  2025/87/22 06:47:00.24 averr=0.6 Q=1 Gap=256 Aug_wei=0.6 n=9 n_c=8, n_iFT, Padj=0.3 no_eq=385

year nonth day hourmin sec  lat  lon dep MLl Mpds Mpv Mpd Mtc process_tine first ptine

W5 TN 6 4 4036 239054 121954 30.00 691 0.60 0.0 6.87 694 19.87

Sta CNL o lat Lon pa v il te M Wv WA Perr Dis Hlei Parr  Phwel Upd_sec P.S usd_sec
ESA HNZ TW 60 2457570 121.84390 495017471 100604820 49,621482 3975139 8.69 0.80 10.59 -0.5200 80 0,43 2025/87/22 06:46:52.78 1 67 9.92 07

CS HHZ T 60 24,0571 120.91160 0.306649 0.629489 0809376 2051431 7.48 0.80 6.29 -0.1465 107 0.68 2025/67/22 06:H6:57.02 0 62 12,91 82

f
EGS EHZ TW 10 24.84270 12194378 0.521845 9.074844 ©.007442 1.070268 6.29 .00 6.19 -0.1467 108 0.66 2025/67/22 86:46:57.25 1 02 13.09 62
NSK HLZ Tw 10 24.67350 121.36640 0.568403 0.123637 0.566248 0.000000 0.60 ©.00 8.31 -0.1382 16607@ 2025/87/22 06:46:56.88 1 02 12.80 62
ESL EHZ TW 10 23.81210 121.44150 11.88u681 0.829850 0.676691 0.917670 6.01 0.00 6.82 -1.0619 0.25 2025/07/22 86:46:48.64 1 09 7.10 07
NS HHZ Tw 00 24.63460 121.71680 ©.539833 0.851550 0.015386 2.664870 7.9 0.00 6.38 -0.8363 88029 2025/07/12 06:46:53.63 1 05 10.83 5
SHL EHZ T 10 23.88130 12098830 1.378730 0.875768 0.606%21 0.636323 5.32 0.00 6.14 -0.0262 106 0.86 2025/07/22 06:46:57.00 0 02 12.80 2
ENT HNZ TW 10 24.44539 12177839 7.373511 1.818692 3.556132 0.00000 0.60 0.80 9.09 -0.8478 68 .29 2025/07/22 86:46:50.58 1 09 8.47 8

Kubernetes 7% 3%

Reporting tine  2025/67/13 89:12:33.59 averr=0.6 Q=1 Gap=256 Avg_wei=0.6 n=9 n_c=8, n_n<7, Padj=0.3 no_eq=385

year month day hourmin sec  lat  lon dep Mall Mpds Mpv Mpd  Mtc process_tine first_ptine

57 139 12 137 13.904 1219054 30.60 6.91 0.8 0.0 6.87 6.94 19.8

Sta C N L lat lon pa p pd tc Mc M MPd  Perr Dis H.Wel Parr  Pk_wel Upd.sec P.S usd_sec
ESA HNZ Tw 00 24.57570 121.84390 495.017471 160,66820 49.621482 3.975130 8.69 0.0 10.59 -9.5200 80 0.43 2625/87/13 09:12:26.19 1 67 9.92 7

CS HHZ T 00 24.85710 120.91160 0.306640 0.029489 0.009376 2.051431 7.48 0.00 6.29 -0.1465 107 0.68 2025/87/13 09:12:39.43 @ 2 12.91 82

EGS EHZ TW 10 24.84270 121.94370 0.521845 0.074844 0.007442 1.076268 6.29 0.09 6.19 -0.1467 108 0.6 2025/87/13 09:12:30.66 1 €2 13.89 62
NSK HLZ TW 10 24.67350 121.36640 0.568403 0.123637 0.566248 0.090009 0.09 0.09 8.31 -0.1382 106 0.7 2025/67/13 09:12:39.29 1 62 12.80 @2
ESL EHZ TW 10 23.81210 121.44150 11.884681 0.829850 0.076691 0.917070 6.01 0.00 6.82 -1.0819 57 0.25 2025/87/13 09:12:22.05 1 69 7.1 07
DS HHZ TW 08 24.63408 121.71680 0.539833 0.051550 0.815386 2.664670 7.96 0.00 6.38 -0.8563 88 0.29 2025/07/13 09:12:27.04 1 05 10.83 05
SWLEHZ TW 10 23.88130 120.90830 1.378730 0.075768 0.006921 0.639323 5.32 0.00 6.14 -0.0262 106 0.8 2025/67/13 09:12:30.41 0 62 12.80 02
EUT HNZ TW 10 24.44530 121.77830 7.373511 1.818892 3.556132 0.000000 ©.00 0.00 9.00 -0.8478 68 0.29 2025/87/13 89:12:23.99 1 69 8.47 08

Pod Crash % 45 ipl35:

* Pod crash * §icft & ¥oeh Broker sl ¥ 3R A AL TV U FEF T ﬁisal
Report » -kt Pod crash #0772 5 ¢ AR k 3LiF 77 A3F iFie ¢ *  force delete %
%‘,ﬁ? X B Broker Pod -

d * = & clients 4 5|8 3% % F Broker( tankplayer -> emgx-0,pick eew -> emgx-
Ltepd ->emqx-2 ) > &4 F S Bt emax-0 # 5 > T EL% emqx-0 {8 AR 1
% tankplayer 4_7 # 45 if £ T 840 3 2 T4 & ¥ BL% Failovertime 5 % PR 1Y
% report 4_F I F¥ o
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—_

Bkt ¥ iE

root@ncll:~# kubectl get pods —-n cwa-dev
NAME STATUS RESTARTS
earthworm—pick—fU788cd5U-7xkxp Running
earthworm—tankplayer-54b6bdc55d—wltwb Running
earthworm—tcpd-7fU4b68du49c—ms7gd Running

Running

Running

Running

root@ncll:~¥ kubectl delete pods engx-8 -n cua-dev —force ——grace-period=
larning: Immediate deletion does not wait for confirmation that the running resource has been terninated. The resource may continue to run on the cluster in

root@ncll:~# kubectl get pods -n cwa-dev

NAME STATUS RESTARTS
earthworm-pick—Ffu788cd5U-Txkxp Running
earthworm-tankplayer-54b6bdc55d-wltwb Running
earthworm-tcpd-7fu4b68dU9c-ms7gd Running

emgx-0 Init:0/1

emqgx-1 Running

emgx—2 Running

Ja % tankplayer ¢ i# £ ] emqx-0 + » € %] % Pod Crash # # if £ 7] emqx-2 *

-

%5k femgx-0 b & 0 clients:

rootfncll:+# hubectl exec -it emqx-0 -n cwa-dev -- enqx_ctl clients list

Defaulted container “engx" out of: engx, mnesia-cleanup (init)

CLient (tankplayer_1762325644_4054634, usernane=undefined, peernane=10.42.0.0:47986, clean_start=true, keepalive=69, session_expiry_interval=f, s
ubscriptions=d, inflight=0, amaiting_rel=d, delivered_msqs=8, enqueued_msgs=d, dropped_nsgs=H, connected=true, created_at=1762325644100, connect
ed_at=1762325614165)

connand terninated with exit code 1

-4 Pod Crash 16 £ =x & » ¥ 45 T tankplayer © 5% 7z % <9 Broker } &

root@ncll:~# hubectl delete pods emgx-8 -n cwa-dev --force --grace-period=0
Warning: Inmediate deletion does not wait for confirmation that the running resource has been terminated. The resource may continue to run on th
e cluster indefinitely.

pod "emqx-9" force deleted

root@ncll:~ hubectl exec -it emqx-0 -n cwa-dev - emgx_ctl clients list
Defaulted container "emgx" out of: emqx, mnesia-cleanup (init)

connand terninated with exit code 1
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% ¢ emgx-1 1} #hclient - tankplayer = 7 ## 3 emqx-1 + & #F 4 {7

rootncll:+ kubectl exec -it emgx-1 -n cwa-dev -- emgx_ctl clients list
Defaulted container "enqx’ out of: enqy, mesia-cleanup (init)
(Lient (tankplayer_1762325644_405463¢, username=undefined, peernane=10.42.0.0:85%, clean_start=true, keepalive=6@, session_expiry_interval=0, su

bscriptions=6, inflight=0, amaiting_rel=0, delivered_nsgs=8, enqueued msgs=f, dropped_nsgs=0, connected=true, created at=1762325658881, connecte
d_at=1762325658885)
connand terninated with exit code 1

%" [l tankplayer eh /i & ¥ /g PR AT &7 0 @ D] Pod Crash {8 § i& » ¥
REEE  RFEHTELAFRE
HERFA1 > ¥ aRl? g8 £d+ 3 502.519ms

3+
—4
i
)
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1@
;if
b
S
=3
15%
=
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ten
3
e
40
frh
She
4
g

Startstop's Log Dir: /home/ncl/Desktop/docker_tank/docker_tank/tank/e
Startstop's Params Dir: /home/ncl/Desktop/docker_tank/docker_tank/tank/e
Startstop's Bin Dir:  /home/ncl/Desktop/docker_tank/docker_tank/tank/e
Startstop Version: v8.0b1 2024-12-09 (64 bit)

Process Process Class/  CPU
Name Id Status Priority Used  Argument

startstop 4054633 Alive 77/ 0 00:00:00 -
tankplayer 4054634  Alive 77/ 0 00:00:00 tankplayer_cwasn.d

Press return te print Earthworm status, or
type restart nnn where nnn is proc id or name to restart, or
type quit<cr> to stop Earthworm.

tankplayer: starting tank </home/ncl/Desktop/docker_tank/docker_tank/tank/earthworm/run/params/r_EQ202505051053_cwasn.tank>

tankplayer: Reading  type: 19 mod: @ from </home/ncl/Desktop/docker_tank/docker_tank/tank/earthworm/run/params/r_EQ202505051053_cwasn.tank>
Playing as type: 19 mod:135 inst:255
20251105_UTC_06:54:14 time shifted by 15883248.089743 seconds from original
20251105_UTC_06:54:14 1st header time-stamp: UTC Wed Nov 5 06:54:14 2025
=== DISCONNECT TIMESTAMP: 5011323.502663 ===
tankplayer: MQTT disconnected unexpectedly: EOF. Entering cache mode.
=== RECONNECT TIMESTAMP: 5011323.505182 ===
=== UNIFIED FAILOVER TIME: 2.489 ms ===

— MQTT Failover Analysis —
Summary: Failover sequence completed in 2.519 ms from DISCONNECT to RECONNECT_SUCCESS

[ ©.000ms | + ©.800 ms ] Event: DISCONNECT
- Details: reason: EOF
[ ©0.000 ms | + 0.600 ms ] Event: CACHE_MODE_ENTER
- Details: entering cache mode due to connection loss
[ 0.079ms | + ©.879 ms ] Event: FAILOVER_START
- Details: searching for next available broker
[ 0.8 ms | + 0.801 ms ] Event: BROKER_SWITCH
- Details: from broker[@] to broker[1]: 192.168.50.160:31884
[ 0.080 ms | + ©.600 ms ] Event: CONNECT_ATTEMPT
- Details: broker[1]: 192.168.50.160:31884 attempt 1
[ 2.489 ms | + 2.409 ms ] Event: RECONNECT_SUCCESS
- Details: broker[1]: 192.168.50.160:31884
—— Total Failover Time: 2.519 ms —-
- End of Analysis —-
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Clients Failover Time 4 47:

BRHILEFEN=B earthworm. i# (tankplayer , pick eew , tcpd ) %38 T
## DIATh Broker *T - G 5 0 0 R A& G ARG € $F B clients Rl 20
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Tankplayer Failover Time:

Tankplayer Failover Time
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Tcpd Failover Time:

Tcpd Failover Time
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B 33284 % (2): Golang-based PICK_EEW

F T

PFMAFA R 3 E PR IEIRAR S C () A Earthworm ~ #-% 3058 B £ 4 - (b)
WAL (o) MBI R TREELHE (D) Sohs e R

% - Lwag Earthworm £ F]H % pe2RA 2 4 & p - ¢ BN EHF LY
BOPISE425% pick_eew~tepd #7ik ¥ 2 Earthworm &0 3% % & F F o 10igid S5l =
NEF SSRGS T AR T ST o 2024 &
RT3 E 2 % ¢ > pick eew # tepd ® g h it CGo # it #af2N i 2 Goo
SPE AR AL RSN R IEG ) @G CGo B4 Go Tr Ay it
f’\n‘v F % FMGT2L pick eew FiB AT T RILBFALT G OF R TARD G H LT

MT 2 25N iR - HEET o
F T2 R4S R ¢ https:/gitlab.com/mine3744734/EAR 12T & it & F (Fin

91



(a) : % &% Barthworm » & > £ & 3 ;% &
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A CFZREATHHERE % Go 3777 pickeew 275 - &%C &
% %~ % p Docker container - “ﬁ% AT LZLHRBEEY AR - Go F3
pick eew ¥ 4c » MQTT if 3 # it 1 tankplayer ¥ tcpd % iF - B~ UTC 2025/08/27
13:11:00.43 ML 6.05 ~ UTC 2025/06/11 11:00:29.82 ML 6.42 ¢ UTC 2025/01/20
16:17:26.98 ML 6.44 = =X 5% & > ** GDMS _ B~ CWASN 2Rplzk > = B8 4 &
B8 30 fyoE B R 60 feTAE 1004500 £ s - HE0 £ 6 BEA
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R (CHFT %)

HLZ
y| 4
y| 4
y| 4
y| 4
y| 4
y| 4
| 4
EHZ
EHZ
HLZ

120.432500 23.496300 0.244422 0.080514 0.094786 0.000000 1762415064.58170
120.432500 23.496300 0.244422 0.080514 0.094786 0.000000 1762415064.58170
120.432500 23.496300 0.244422 0.080514 0.094786 0.000000 1762415064.58170
120.432500 23.496300 0.244422 0.080514 0.094786 0.000000 1762415064.58170
120.432500 23.496300 0.244422 0.080514 0.094786 0.000000 1762415064.58170
120.432500 23.496300 0.244422 0.080514 0.094786 0.000000 1762415064.58170
120.432500 23.496300 0.244422 0.080514 0.094786 0.000000 1762415064.58170
120.432500 23.496300 0.244422 0.080514 0.094786 0.000000 1762415064.58170
120.622300 23.243800 53.601320 1.646657 0.062660 0.300932 1762415092.70170
120.622300 23.243800 68.892866 1.906573 0.108546 0.356668 1762415092.70170
120.622300 23.243800 61.313319 1.712840 0.124823 0.000000 1762415093.76170

HLZ 120.590800 23.080400 20.948626 0.682799 0.056234 0.000000 1762415093.80170

EHZ 120.622300 23.243800 315.404709 6.477064 0.135972 0.325964 1762415092.70170

| W4 120.622300 23.243800 378.271671 6.294043 0.484735 0.000000 1762415093.76170
STYH HNZ TW 10 120.781100 23.179400 66.606460 1.523737 0.271083 0.000000 1762415095.07170
SGS HLZ TW 10 120.590800 23.080400 49.851106 2.326381 0.173817 0.000000 1762415093.80170 3
WCKO HHZ TwW 00 120.604700 23.438500 6.232092 0.278439 0.034758 0.834868 1762415095.78170 1
WCKO HNZ TW 10 120.604700 23.4385600 34.114343 1.512604 0.089592 0.000000 1762415095.93170 1
STYH HNZ TW 00 120.781100 23.179400 15.496461 1.025417 0.119897 0.000000 1762415095.81170 0
STYH HNZ TW 1@ 120.781100 23.179400 96.797573 3.153878 0.271083 0.000000 1762415095.07170 2
WCKO HNZ TW 00 120.604700 23.4385600 9.334240 0.517593 0.034019 0.000000 1762415095.90170 1 1 2
WTP EHZ TW 10 120.622300 23.243800 1004.265246 7.347056 1.292337 1.348287 1762415092.70170 3 2

WTP HLZ TW 10 120.622300 23.243800 378.271671 6.894540 1.044318 0.000000 1762415093.76170 0 1 4
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Go #F 3 =

Subscribed to topic: receive
Will publish to topic test
initialized.
HLZ 120.432500 .496300
HLZ 120.432500 .496300 0.244422
HLZ 120.432500 .496300 0.244422

0.244422
0
0
y| 4 120.432500 .496300 0.244422
0
0
0

.080514
.080514
.080514
.080514
.080514

.080514

.094786
.094786
.094786
.094786
.094786
.094786

.000000 1762414769.79720
.000000 1762414769.79720
.000000 1762414769.79720
.000000 1762414769.79720
.000000 1762414769.79720
.000000 1762414769.79720

=

y| 4 120.432500 .496300 0.244422
y| 4 120.432500 .496300 0.244422
y| 4 120.432500 .496300 0.244422 0.080514 0.094786 0.000000 1762414769.79720
y| 4 120.432500 .496300 0.244422 0.080514 0.094786 0.000000 1762414769.79720
EHZ 120.622300 .243800 53.601320 1.646657 0.062660 0.300932 1762414797.91720 3 2 2
EHZ 120.622300 .243800 68.892866 1.906573 0.108546 0.356668 1762414797.91720 3 2 3

P

P

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0. 0. 0.

Wwwwwwww
R EE e
Coo~NoOU A WN

HLZ 120.622300 23.243800 61.313319 1.712840 0.124823 0.000000 1762414798.97720 0
120.590800 23.080400 20.948626 0.682799 0.056234 0.000000 1762414799.01720 3
ERZ 120.622300 23.243800 315.404709 6.477064 0.135972 0.325964 1762414797.91720 3
HLZ 120.622300 23.243800 378.271671 6.294043 0.484735 0.000000 1762414798.97720 0
STYH HNZ TW 10 120.781100 23.179400 66.606460 1.523737 0.271083 0.000000 1762414800.28720 2
SGS HLZ TW 10 1206.590800 23.080400 49.851106 2.326381 0.173817 0.000000 1762414799.01720 3 1 3
WCKO HHZ TW 00 120.604700 23.438500 6.232092 0.278439 0.034758 0.834868 1762414800.99720 1 2 2
WCKO HNZ TW 10 120.604700 23.438500 34.114343 1.512604 0.089592 0.000000 1762414801.14720 1 1 2
STYH HNZ TW 00 120.781100 23.179400 15.496461 1.025417 0.119897 0.000000 1762414801.02720 0 1 2
STYH HNZ TW 10 120.781100 23.179400 96.797573 3.153878 0.271083 0.000000 1762414800.28720 2 1 3
WCKO HNZ TW 00 120.604700 23.438500 9.334240 0.517593 0.034019 0.000000 1762414801.11720 1 1
WTP EHZ TW 10 120.622300 23.243800 1004.265246 7.347056 1.292337 1.348287 1762414797.91720 3

HLZ

23IFFFFFFFF2

24
13
12

2
2
WTP HLZ TW 10 120.622300 23.243800 378.271671 6.894540 1.044318 0.000000 1762414798.97720 0 1 4

5

$ diff <(awk '{$11 = ""; print}' standard) <(awk '{$11 = ""; print}' mygo)

> Subscribed to topic: receive
> Will publish to topic test
> mgqtt initialized.

$ []

(Kﬁ; Go F ;7‘”'&;"?[‘ Ak EAE 2 P":')
2025/01/20, & 500 & #cdy 5 — 4t
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R (CHFT %)

EHZ TW 10 120.622300 23.243800 53.601320 1.646657 0.062660 0.300930 17624176006.13980

HLZ TW 10 120.622300 23.243800 43.226195 1.574356 0.172656 0.000000 1762417606.21980

HLZ TW 10 120.5960800 23.080400 20.948665 0.682890 0.049357 0.000000 1762417607.22980

EHZ TW 10 120.622300 23.243800 68.892866 1.906573 0.108545 0.356667 1762417006.13980

EHZ TW 10 120.622300 23.243800 315.404709 6.477064 0.135972 0.325963 1762417006.13980 3 2 4
HLZ TW 10 120.622300 23.243800 61.312477 1.711913 0.172656 0.000000 17624176006.21980 3 1 3

HLZ TW 10 120.622300 23.243800 378.271795 6.293546 0.513432 0.000000 1762417006.21980 3 1 4
STYH HNZ TW 10 120.781100 23.179400 66.606378 1.522675 0.211328 0.000000 1762417008.50980 2 1 2

STYH HNZ TW 10 120.781100 23.179400 96.797859 3.154901 0.211328 0.000000 1762417008.50980 2 1 3
STYH HNZ TW 10 120.781100 23.179400 164.559825 5.845648 0.661714 0.000000 1762417008.50980 2 1
CHY HHZ TwW 00 120.432500 23.496300 13.262197 0.386176 0.041273 0.932263 1762417010.71980 1 2 2
SGS HLZ TW 16 120.590800 23.080400 49.851174 2.326540 0.177754 0.000000 1762417007.22980 3 1 3
314
315

32
31
31
32

2
2
2
B

4

SGS HLZ TW 10 120.590800 23.080400 51.822611 3.098114 0.366896 0.000000 1762417007.22980
SGS HLZ TW 10 120.590800 23.080400 83.583037 5.228773 0.820060 0.000000 1762417007.22980
SGS HLZ TW 10 120.590800 23.080400 124.827964 6.503193 1.208582 0.000000 1762417007.22980 3 1 6
WCKO HNZ TW 00 120.604700 23.438500 9.334481 0.519708 0.154699 0.000000 1762417009.33980 1 1 2
WCKO HNZ TW 00 120.604700 23.438500 15.918061 0.549226 0.154699 0.000000 1762417009.33980 1 1

11

3
WCKO _HNZ TW 00 120.604700 23.438500 15.918061 0.596204 0.154692_0.000000 1762417009.33980 4

Subscribed to topic: receive
Will publish to topic test
initialized.

EHZ TW 120.622300 .243800 53.601320 1.646657 0.062660 0.300932 1762416756.85661 3 2 2

HLZ TW 120.622300 .243800 43.226195 1.574356 0.172656 0.000000 1762416756.93661 3 1 2
HLZ Tw 120.590800 23.080400 20.948665 0.682890 0.049357 0.000000 1762416757.94661 3 1 2
EHZ TW 120.622300 23.243800 68.892866 1.906573 0.108546 0.356668 1762416756.85661 3 2 3
EHZ TW 120.622300 23.243800 315.404709 6.477064 0.135972 0.325964 1762416756.85661 3 2 4
HLZ TwW 120.622300 23.243800 61.312477 1.711913 0.172656 0.000000 1762416756.93661 3 1 3

HLZ TwW 120.622300 23.243800 378.271795 6.293546 0.513432 0.000000 1762416756.93661 3 1 4
STYH HNZ TW 10 120.781100 23.179400 66.606378 1.522675 0.211328 0.000000 1762416759.22661 2 1 2
STYH HNZ TW 10 120.781100 23.179400 96.797859 3.154901 0.211328 0.000000 1762416759.22661 2 1 3
STYH HNZ TW 10 120.781100 23.179400 164.559825 5.845648 0.661714 0.000000 1762416759.22661 2 1 4
CHY HHZ TW 00 120.432500 23.496300 13.262197 0.386176 0.041275 0.932332 1762416761.43661 1 2 2
SGS HLZ TW 10 120.590800 23.080400 49.851174 2.326540 0.177754 0.000000 1762416757.94661 3 1 3
SGS HLZ TW 10 120.590800 23.080400 51.822611 3.098114 0.366896 0.000000 1762416757.94661 3 1 4
SGS HLZ TW 10 120.590800 23.080400 83.583037 5.228773 0.820060 0.000000 1762416757.94661 3 1 5
SGS HLZ TW 10 120.590800 23.080400 124.827964 6.503193 1.208582 0.000000 1762416757.94661 3 1 6
WCKO HNZ Tw 00 120.604700 23.438500 9.334481 0.519708 0.154699 0.000000 1762416760.05661 1 1 2
WCKO HNZ TW 00 120.604700 23.438500 15.918061 0.549226 0.154699 0.000000 1762416760.05661 1 1

11

3
WCKO HNZ TW 00 120.604700 23.438500 15.918061 0.596204 0.154699 0.000000 1762416760.05661 4

$ diff <(awk '{$11 = ""; print}' standard) <(awk '{$11 = ""; print}' mygo)
< WTP EHZ TW 10 120.622300 23.243800 53.601320 1.646657 0.062660 0.300930 3 2 2

> Subscribed to topic: receive

> Will publish to topic test

> mgtt initialized.

> WTP EHZ TW 10 120.622300 23.243800 53.601320 1.646657 0.062660 0.300932 3 2 2

4,5c7,8
EHZ
EHZ

10 120.622300 23.243800 68.892866 1.906573 0.108545 0.356667 3 2 3
10 120.622300 23.243800 315.404709 6.477064 0.135972 0.325963 3 2 4

™
™
EHZ TW 10 120.622300 23.243800 68.892866 1.906573 0.108546 0.356668 3 2 3
EHZ TW 10 120.622300 23.243800 315.404709 6.477064 0.135972 0.325964 3 2 4
™
W

HHZ 00 120.432500 23.496300 13.262197 0.386176 0.041273 0.932263 1 2 2

HHZ 00 120.432500 .496300 13.262197 0.386176 0.041275 0.932332 1 2 2

(GRlzb 2 APl > R3h 8 dieng % 4 22357 )
2025/06/11, & 100 {&%; _ ij’é
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R (CHFT %)

EHYH HNZ TW 10 121.345100 23.493800 74.751749 2.635736 0.203679 0.000000 1762418910.78989 0 1 2
ECB HLZ TW 10 121.451200 23.316300 30.541928 2.576445 0.294301 0.000000 1762418910.47989 0 1 2
CHKH HNZ Tw 10 121.395700 23.191700 17.364746 0.603592 0.088276 0.000000 1762418911.29989 2 1 2
CHKH HNZ TW 00 121.395700 23.191700 2.944323 0.274283 0.051352 0.000000 1762418911.13989 0 1 2
EHYH HNZ TW 10 121.345100 23.493800 74.751749 2.635736 0.203679 0.000000 1762418910.78989 0 1 3

1
1

EGC HLZ TW 10 121.547500 23.707800 26.310139 1.128825 0.163128 0.000000 1762418911.87989 0
ECB HLZ TW 10 121.451200 23.316300 30.541928 2.576445 0.294301 0.000000 1762418910.47989 0
EGFH HNZ TW 00 121.427400 23.668800 13.953347 1.251536 0.175422 0.000000 1762418911.42989 0
EGFH HNZ TW 10 121.427400 23.668800 29.077904 1.567096 0.172950 0.000000 1762418911.57989 0
9 2
02

2
3

CHKH HNZ Tw 10 121.395700 23.191700 18.497097 0.603592 0.088276 0.000000 1762418911.2998

EHD HHZ TW 00 121.206100 23.148800 2.592122 0.112336 0.019135 1.830970 1762418912.54989

ESL EHZ TW 10 121.441500 23.812100 22.380158 2.365720 0.295050 0.788952 1762418912.71989 0 2
SHUL HNZ TW 00 121.562700 23.787500 2.358242 0.241158 0.039446 0.000000 1762418912.78989 0 1
YUS HLZ TW 10 120.950000 23.483300 26.484427 1.469714 0.294548 0.000000 1762418912.81989 0 1
CHKH HNZ Tw 00 121.395700 23.191700 3.415912 0.274283 0.051352 0.000000 1762418911.13989 0 1
EHD HNZ TW 00 121.206100 23.148800 2.568907 0.117955 0.024927 0.000000 1762418912.56989 0 1 2
ESL HLZ TW 10 121.441500 23.812100 11.179673 0.586785 0.060817 0.000000 1762418912.71989 1 1
YUS EHZ TW 10 120.950000 23.483300 27.630293 1.006145 0.077865 0.405295 1762418912.80989 0 2
EHYH HNZ TW 10 121.345100 23.493800 74.751749 2.635736 0.203679 0.000000 1762418910.78989 0
CHK HLZ TW 10 121.373000 23.097800 8.558548 0.306512 0.023417 0.000000 1762418912.25989 1 1
EGC HLZ TW 10 121.547500 23.707800 26.310139 1.128825 0.163128 0.000000 1762418911.87989 0
ECB HLZ TW 10 121.451200 23.316300 30.541928 2.576445 0.294301 0.000000 1762418910.47989 0

Go #F 3 =

Subscribed to topic: receive
Will publish to topic test
mgtt initialized.
EHYH HNZ TW 10 121.345100 23.493800 74.751749 2.635736 0.203679 0.000000 1762418454.47774 0 1 2
ECB HLZ TW 10 121.451200 23.316300 30.541928 2.576445 0.294301 0.000000 1762418454.16774 0 1 2
CHKH HNZ TW 10 121.395700 23.191700 17.364746 0.603592 0.088276 0.000000 1762418454.98774 2 1 2
CHKH HNZ TW 00 121.395700 23.191700 2.944323 0.274283 0.051352 0.000000 1762418454.82774 0 1 2
EHYH HNZ TW 10 121.345100 23.493800 74.751749 2.635736 0.203679 0.000000 1762418454.47774 0 1 3
EGC HLZ TW 10 121.547500 23.707800 26.310139 1.128825 0.163128 0.000000 1762418455.56774 0 1 2
ECB HLZ TW 10 121.451200 23.316300 30.541928 2.576445 0.294301 0.000000 1762418454.16774 0 1 3
EGFH HNZ TW 00 121.427400 23.668800 13.953347 1.251536 0.175422 0.000000 1762418455.11774 0
EGFH HNZ TW 10 121.427400 23.668800 29.077904 1.567096 0.172950 0.000000 1762418455.26774 0
CHKH HNZ TW 10 121.395700 23.191700 18.497097 0.603592 0.088276 0.000000 1762418454.98774 2
EHD HHZ TW 00 121.206100 23.148800 2.592122 0.112336 0.019135 1.830970 1762418456.23774 0 2
ESL EHZ TW 10 121.441500 23.812100 22.380158 2.365720 0.295050 0.788952 1762418456.40774 0 2
SHUL HNZ TW 00 121.562700 23.787500 2.358242 0.241158 0.039446 0.000000 1762418456.47774 0 1
01
01

1
1
1
2

YUS HLZ TwW 10 120.950000 23.483300 26.484427 1.469714 0.294548 0.000000 1762418456.50774

CHKH HNZ TW 00 121.395700 23.191700 3.415912 0.274283 0.051352 0.000000 1762418454.82774

EHD HNZ TW 00 121.206100 23.148800 2.568907 0.117955 0.024927 0.000000 1762418456.25774 0 1 2
ESL HLZ TW 10 121.441500 23.812100 11.179673 0.586785 0.060817 0.000000 1762418456.40774 1 1
YUS EHZ TW 10 120.950000 23.483300 27.630293 1.006145 0.077865 0.405295 1762418456.49774 0 2
EHYH HNZ TW 10 121.345100 23.493800 74.751749 2.635736 0.203679 0.000000 1762418454.47774 0
CHK HLZ TW 10 121.373600 23.097800 8.558548 0.306512 0.023417 0.000000 1762418455.94774 1 1
EGC HLZ TW 10 121.547500 23.707800 26.310139 1.128825 0.163128 0.000000 1762418455.56774 0
ECB HLZ TW 10 121.451200 23.316300 30.541928 2.576445 0.294301 0.000000 1762418454.16774 0O

$ diff <(awk '{$11 = ""; print}' standard) <(awk '{$11 = ""; print}' mygo)

> Subscribed to topic: receive
> Will publish to topic test
> matt initialized.

$ []

2,

(f GoFoa s Lo = 2dk)
2025/06/11, & 500 % #cyf 5 — 4 ¢

B (C355 %)
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HLZ 121.373000 23.097800

HLZ 121.373000 23.097800

W 0.340022 0.698458 0.733224 0.000000 1762420083.10426
W 0.340022 0.698458 1.067866 0.000000 1762420083.10426
HLZ TW 121.373000 23.097800 0.340022 0.698458 1.163687 0.000000 1762420083.10426
HLZ TW 121.373000 23.097800 0.340022 0.698458 1.163687 0.000000 1762420083.10426
HLZ TW 121.373000 23.097800 0.340022 0.698458 1.163687 0.000000 1762420083.10426
HLZ TW 121.373000 23.097800 0.340022 0.698458 1.163687 0.000000 1762420083.10426
HLZ TW 121.373000 23.097800 0.340022 0.698458 1.163687 0.000000 1762420083.10426
HLZ 121.373000 23.097800 0.340022 0.698458 1.163687 0.000000 1762420083.10426
EHYH HNZ TW 10 121.345100 23.493800 74.751434 2.636825 0.229105 0.000000 1762420100.66426
EHYH HNZ TW 10 121.345100 23.493800 74.751434 2.636825 0.229105 0.000000 1762420100.66426
YUS EHZ TwW 10 120.950000 23.483300 27.630293 1.006145 0.077865 0.405295 1762420102.68426 0 2 2
EHD HHZ TW 00 121.206100 23.148800 2.592122 0.112336 0.019135 1.830962 1762420102.42426 0 2 2
SHUL HNZ TW 00 121.562700 23.787500 2.358251 0.241259 0.039588 0.000000 1762420102.66426
SHUL HNZ TW 00 121.562700 23.787500 2.358251 0.241259 0.039588 0.000000 1762420102.66426

01
01
CHKH HNZ TW 00 121.395700 23.191700 2.942434 0.280456 0.261286 0.000000 1762420101.01426 0 1
01
01

R R e L
HHEOO~NOU A WN

2
3

CHKH HNZ Tw 00 121.395700 23.191700 3.413695 0.280456 0.261286 0.000000 1762420101.01426
CHKH HNZ TW 00 121.395700 23.191760 3.413695 0.280456 0.261286 0.000000 1762420101.01426
HNZ TwW 00 121.206100 23.1488600 2.568163 0.123065 0.052231 0.000000 1762420102.43426
HNZ Tw 00 121.206100 23.148800 2.568163 0.179898 0.052231 0.000000 1762420102.43426
HHZ TwW 00 121.303900 22.9725600 1.608581 0.084916 0.017886 1.754630 1762420103.80426

Subscribed to topic: receive

Will publish to topic test

mgqtt initialized.
HLZ 121.373000 .097800
HLZ 121.373000 23.097800
HLZ 121.373000 23.097800
HLZ 121.373000 23.097800
HLZ 121.373000 23.097800
HLZ 121.373000 .097800

0.340022 0.698458 0.733224 0.000000 1762419898.09048
0.340022 0.698458 1.067866 0.000000 1762419898.09048
0.340022 0.698458 1.163687 0.000000 1762419898.09048
0.340022 0.698458 1.163687 0.000000 1762419898.09048
0.340022 0.698458 1.163687 0.000000 1762419898.09048
0.340022 0.698458 1.163687 0.000000 1762419898.09048
HLZ 121.373000 23.097800 0.340022 0.698458 1.163687 0.000000 1762419898.09048
HLZ 121.373000 23.097800 0.340022 0.698458 1.163687 0.000000 1762419898.09048
EHYH HNZ TW 10 121.345100 23.493800 74.751434 2.636825 0.229105 0.000000 1762419915.65048
EHYH HNZ TW 10 121.345100 23.493800 74.751434 2.636825 0.229105 0.000000 1762419915.65048
YUS EHZ TW 10 120.950000 23.483300 27.630293 1.006145 0.077865 0.405295 1762419917.67048 0 2 2
EHD HHZ TW 00 121.206100 23.148800 2.592122 0.112336 0.019135 1.830962 1762419917.41048 0 2 2
SHUL HNZ TW 00 121.562700 23.787500 2.358251 0.241259 0.039588 0.000000 1762419917.65048
SHUL HNZ TW 00 121.562700 23.787500 2.358251 0.241259 0.039588 0.000000 1762419917.65048

012
013
CHKH HNZ TW 00 121.395700 23.191700 2.942434 0.280456 0.261286 0.000000 1762419916.00048 0 1 2
013
014

R N R e e N
HREOO~NOU A~WN

CHKH HNZ TW 00 121.395700 23.191760 3.413695 0.280456 0.261286 0.000000 1762419916.00048
CHKH HNZ TW 00 121.395700 23.191760 3.413695 0.280456 0.261286 0.000000 1762419916.00048
EHD HNZ TW 00 121.206100 23.148800 2.568163 0.123065 0.052231 0.000000 1762419917.42048 0 1 2
EHD HNZ TW 00 121.206100 23.148800 2.568163 0.179898 0.052231 0.000000 1762419917.42048 0 1 3
EDH HHZ TW 00 121.303900 22.972500 1.608581 0.084917 0.017886 1.754636 1762419918.79048 0 2 2
EGC HLZ TW 10 121.547500 23.707800 26.310502 1.127680 0.137528 0.000000 1762419916.74048 0 1 2

$ diff <(awk '{$11 = ""; print}' standard) <(awk '{$11 = ""; print}' mygo)

> Subscribed to topic: receive

> Will publish to topic test

> mgtt initialized.

20c23

< EDH HHZ Tw 00 121.303900 22.972500 1.608581 0.084916 0.017886 1.754630 0 2 2

> EDH HHZ TW 00 121.303900 22.972500 1.608581 0.084917 0.017886 1.754636 0 2 2

2025/08/27, & 100 £ #cdy 5 — 3¢

B (C5 )

98



EGS EHZ TW 10 121.943700 24.842700 0.740735 0.033735 0.004457 1.116262 1762422067 . iyongdian@nci-composer: |
TIPB HHZ TW 10 121.825600 24.971900 0.765767 0.022320 0.003479 1.585754 1762422067.r15/0 v < «
ILA HNZ TW 00 121.756300 24.763800 5.579298 0.266012 0.045938 0.000000 1762422067.62578 1 1 2
NOU HLZ TW 10 121.766000 25.151300 0.727499 0.026983 0.006506 0.000000 1762422067.58578 1 1 2
ILA HHZ TW 00 121.756300 24.763800 1.563439 0.069340 0.014428 2.173693 1762422067.63578 2 2 2
NHDH HNZ Tw 00 121.525222 24.959572 4.014582 0.195080 0.023543 0.000000 1762422068.09578 0 1 2

ILA EHZ TW 10 121.756300 24.763800 4.761888 0.089103 0.006159 0.659167 1762422067.70578 2 2 2

EGS EHZ TW 10 121.943700 24.842700 0.740735 0.033735 0.004457 1.104784 1762422067.23578 1 2 3
ZUZH HNZ Tw 00 121.544700 25.162100 1.105929 0.064775 0.009520 0.000000 1762422068.25578 1 1 2
ESA HNZ Tw 00 121.843900 24.575700 465.233093 98.487670 29.131753 1.929550 1762422068.31578 1 1 2
TIPB HHZ TW 10 121.825600 24.971900 0.765767 0.022320 0.003479 1.601618 1762422067.21578 0 2 3

ILA HNZ Tw 00 121.756300 24.763800 5.579298 0.266012 0.045938 0.000000 1762422067.62578 1 1 3
EWT HNZ TW 10 121.778300 24.445300 23.757783 0.395718 0.039818 0.000000 1762422068.89578 1 1 2
NOU HLZ TW 10 121.766000 25.151300 1.030858 0.026983 0.006506 0.000000 1762422067.58578 1 1 3
ENA EHZ TW 10 121.749000 24.426300 11.699201 0.259924 0.026395 0.902771 1762422068.77578 1 2 2
ILA HHZ TW 00 121.756300 24.763800 1.563439 0.069340 0.014428 2.001426 1762422067.63578 2 2 3
ZUZH HNZ TW 10 121.544700 25.162100 3.187616 0.083303 0.008421 0.000000 1762422068.43578 1 1 2
NDS HHZ TW 00 121.716800 24.634000 2.767782 0.266346 0.039473 1.363796 1762422068.27578 0 2 2
ESA HNZ Tw 10 121.843900 24.575700 10.661889 0.161999 0.020631 0.000000 1762422068.41578 3 1 2
EWT HNZ TW 00 121.778300 24.445300 1.328362 0.077143 0.015829 0.000000 1762422068.75578 1 1 2
NSK HLZ Tw 10 121.366400 24.673500 1.651948 0.041416 0.008734 0.000000 1762422068.79578 1 1 2
NHDH HNZ Tw 00 121.525222 24.959572 4.014582 0.195080 0.023543 0.000000 1762422068.09578 0 1 3
ILA EHZ TW 10 121.756300 24.763800 4.761888 0.089103 0.006159 0.610499 1762422067.70578 2 2 3

Go # % W~

Subscribed to topic: receive

Will publish to topic test

mgtt initialized.

EGS EHZ TW 10 121.943700 24.842700 0.740735 0.033735 0.004457 1.116262 1762421959.24230 1 2 2
TIPB HHZ TW 10 121.825600 24.971900 0.765767 0.022320 0.003479 1.585754 1762421959.22230 0 2 2
ILA HNZ TW 00 121.756300 24.763800 5.579298 0.266012 0.045938 0.000000 1762421959.63230 1 1 2
NOU HLZ Tw 10 121.766000 25.151300 0.727499 0.026983 0.006506 0.000000 1762421959.59230 1 1 2
ILA HHZ Tw 00 121.756300 24.763800 1.563439 0.069340 0.014428 2.173693 1762421959.64230 2 2 2
NHDH HNZ TwW 00 121.525222 24.959572 4.014582 0.195080 0.023543 0.000000 1762421960.10230 0 1 2
ILA EHZ Tw 10 121.756300 24.763800 4.761888 0.089103 0.006159 0.659167 1762421959.71230 2 2 2

EGS EHZ TW 10 121.943700 24.842700 0.740735 0.033735 0.004457 1.104784 1762421959.24230 1 2 3
ZUZH HNZ TW 00 121.544700 25.162100 1.105929 0.064775 0.009520 0.000000 1762421960.26230 1 1 2
ESA HNZ TW 00 121.843900 24.575700 465.233093 98.487670 29.131753 1.929550 1762421960.32229 1 1 2
TIPB HHZ TW 10 121.825600 24.971900 0.765767 0.022320 0.003479 1.601618 1762421959.22230 0 2 3
ILA HNZ TW 00 121.756300 24.763800 5.579298 0.266012 0.045938 0.000000 1762421959.63230 1 1 3

EWT HNZ TwW 10 121.778300 24.445300 23.757783 0.395718 0.039818 0.000000 1762421960.90230 1 1 2
NOU HLZ Tw 10 121.766000 25.151300 1.030858 0.026983 0.006506 0.000000 1762421959.59230 1 1 3

ENA EHZ TW 10 121.749000 24.426300 11.699201 0.259924 0.026395 0.902771 1762421960.78230 1 2 2
ILA HHZ TW 00 121.756300 24.763800 1.563439 0.069340 0.014428 2.001426 1762421959.64230 2 2 3
ZUZH HNZ TW 10 121.544700 25.162100 3.187616 0.083303 0.008421 0.000000 1762421960.44230 1 1 2
NDS HHZ TwW 00 121.716800 24.634000 2.767782 0.266346 0.039473 1.363796 1762421960.28229 0 2 2

ESA HNZ Tw 10 121.843900 24.575700 10.661889 0.161999 0.020631 0.000000 1762421960.42230 3 1 2
EWT HNZ TwW 00 121.778300 24.445300 1.328362 0.077143 0.015829 0.000000 1762421960.76230 1 1 2

NSK HLZ Tw 10 121.366400 24.673500 1.651948 0.041416 0.008734 0.000000 1762421960.80230 1 1 2
NHDH HNZ TwW 00 121.525222 24.959572 4.014582 0.195080 0.023543 0.000000 1762421960.10230 0 1 3

$ diff <(awk '{$11 = ""; print}' standard) <(awk '{$11 = ""; print}' mygo)

> Subscribed to topic: receive
> Will publish to topic test
> mgtt initialized.
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TIPB HHZ TW 10 121.825600 24.971900 0.765767 0.022320 0.003479 1.585749 1762423879.10856
HNZ 121.778300 24.445300 23.757256 0.392736 0.042100 0.000000 1762423880.78856
EHZ 121.943700 24.842700 0.740735 0.033735 0.004457 1.116247 1762423879.12856 1 2 2
EHZ 121.943700 24.842700 0.740735 0.033735 0.004457 1.104772 1762423879.12856 1 2 3
HNZ 121.756300 24.763800 5.581525 0.280211 0.040937 0.000000 1762423879.51856 1 1 2
HNZ 121.756300 24.763800 5.581525 0.280211 0.040937 0.000000 1762423879.51856 1 1 3
HNZ 121.756300 24.763800 5.581525 0.280211 0.042038 0.000000 1762423879.51856 1 1 4
EHZ 121.749000 24.426300 11.699201 0.259924 0.026395 0.900170 1762423880.67856 1 2
EHZ 121.749000 24.426300 11.699201 0.265846 0.030946 0.924956 1762423880.67856 1 2
121.756300 24.763800 1.563439 0.069340 0.014428 2.173712 1762423879.52856
HHZ 121.756300 24.763800 1.563439 0.069340 0.014428 2.001439 1762423879.52856
HHZ 121.756300 24.763800 1.563439 0.069340 0.014428 1.944698 1762423879.52856
ZUZH HNZ TW 10 121.544700 25.162100 3.187717 0.083881 0.008079 0.000000 1762423880.32856
ZUZH HNZ TW 10 121.544700 25.162100 3.187717 0.083881 0.008079 0.000000 1762423880.32856
EWT HNZ TW 00 121.778300 24.445300 1.327443 0.082176 0.017730 0.000000 1762423880.64856 1
EWT HNZ TwW 00 121.778300 24.445300 1.327443 0.082176 0.017730 0.000000 1762423880.64856 1
NHDH HNZ TW 00 121.525222 24.959572 4.014582 0.195080 0.023543 0.000000 1762423879.98856 0
NHDH HNZ TW 00 121.525222 24.959572 4.014582 0.195080 0.023543 0.000000 1762423879.98856 0
NHDH HNZ TW 00 121.525222 24.959572 4.014582 0.195080 0.023543 0.000000 1762423879.98856 0
ESA HNZ TwW 00 121.843900 24.575700 465.233093 98.487669 29.131753 1.929550 1762423880.20856 1 1 2

HHZ

22299224

12
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114

Subscribed to topic: receive

Will publish to topic test

mgtt initialized.

TIPB HHZ TW 10 121.825600 24.971900 0.765767 0.022320 0.003479 1.585749 1762423781.62650 0
HNZ 121.778300 24.445300 23.757256 0.392736 0.042100 0.000000 1762423783.30650 1
EHZ 121.943700 24.842700 0.740735 0.033735 0.004457 1.116271 1762423781.64650 1 2 2
EHZ 121.943700 24.842700 0.740735 0.033735 0.004457 1.104789 1762423781.64650 1 2 3
HNZ 121.756300 24.763800 5.581525 0.280211 0.040937 0.000000 1762423782.03650 1 1 2
HNZ 121.756300 24.763800 5.581525 0.280211 0.040937 0.000000 1762423782.03650 1 1 3
HNZ 121.756300 24.763800 5.581525 0.280211 0.042038 0.000000 1762423782.03650 1 1 4
EHZ 121.749000 24.426300 11.699201 0.259924 0.026395 0.900170 1762423783.19650 1 2 2
EHZ 121.749000 24.426300 11.699201 0.265846 0.030946 0.924956 1762423783.19650 1 2 3
HHZ 121.756300 24.763800 1.563439 0.069340 0.014428 2.173706 1762423782.04650 2 2 2
HHZ 121.756300 24.763800 1.563439 0.069340 0.014428 2.001435 1762423782.04650 2 2 3
HHZ 121.756300 24.763800 1.563439 0.069340 0.014428 1.944694 1762423782.04650 2 2 4

ZUZH HNZ TW 10 121.544700 25.162100 3.187717 0.083881 0.008079 0.000000 1762423782.84650 1 1 2

ZUZH HNZ TW 10 121.544700 25.162160 3.187717 0.083881 0.008079 0.000000 1762423782.84650 1 1 3

EWT HNZ TW 00 121.778300 24.445300 1.327443 0.082176 0.017730 0.000000 1762423783.16650 1 1 2

EWT HNZ TW 00 121.778300 24.445300 1.327443 0.082176 0.017730 0.000000 1762423783.16650 1 1 3

NHDH HNZ TW 00 121.525222 24.959572 4.014582 0.195080 0.023543 0.000000 1762423782.50650 0

NHDH HNZ TW 00 121.525222 24.959572 4.014582 0.195080 0.023543 0.000000 1762423782.50650 0

NHDH HNZ TW 00 121.525222 24.959572 4.014582 0.195080 0.023543 0.000000 1762423782.50650 0

ESA HNZ TW 00 121.843900 24.575700 465.233093 98.487669 29.131753 1.929550 1762423782.72650 1 1 2

TW
™
W
W
T™W
W
W
W
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W
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14

$ diff <(awk '{$11 = ""; print}' standard) <(awk '{$11 = ""; print}' mygo)

> Subscribed to topic: receive

> Will publish to topic test

> mgtt initialized.

3,4¢6,7

< EGS EHZ TW 10 121.943700 24.842700 0.740735 0.033735 0.004457 1.116247
< EGS EHZ TW 10 121.943700 24.842700 0.740735 0.033735 0.004457 1.104772

> EGS EHZ TW 10 121.943700 24.842700 0.740735 0.033735 0.004457 1.116271
> EGS EHZ TW 10 121.943700 24.842700 0.740735 0.033735 0.004457 1.104789

(Rt 2dple » 23 E eh %5 £357 )

218

5100 S HAE L - HE hB R R 2L > F 500 X Hcdh n - i ik W Al
IR

100



RF o H topd A4 R
2025/01/20, # 100 £ #icdy 5 — 3F+#
ik (C3F5 %)

$ cat 20251106074501 n3.rep

Reporting time 2025/11/06 07:45:01.82 averr=0.7 Q=-4 Gap=72 Avg wei=0.5 n=17 n _c=11, n m=5, Padj=1.4 no eq=8

year month day hour min sec lat lon dep Mall Mpd s Mpv  Mpd Mtc  process time f
2025 11 6 7 44 51.92 23.2632 120.5297 10.00 6.03 0.00 0.00 6.62 5.45 9.90

Go F% %

$ cat 20251106074008 n3.rep

Reporting time  2025/11/06 07:40:08.63 averr=0.7 Q=-3 Gap=69 Avg wei=0.5 n=26 n c=15, n m=10, Padj=1.4 no eq=4
year month day hour min sec lat lon dep Mall Mpd_s Mpv Mpd Mtc process_time f
2025 11 6 7 39 56.62 23.2793 120.5440 20.00 6.14 0.00 0.00 6.73 5.55 12.01

Y
» 8 FE ,/*\3%&
2025:01-20, ML 6.44

\I

2025/01/20, & 500 % #cdy 5 — ¢

B (C355 %)
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$ cat 252511060816567n3.rep

Reporting time 2025/11/06 08:16:56.16 averr=0.8 Q=-6 Gap=112 Avg wei=0.6 n=16 n c=10, n m=6, Padj=0.7 no eq
year month day hour min sec lat lon dep Mall Mpd s Mpv Mpd Mtc process time
2025 11 6 8 16 45.10 23.3078 120.5630 20.00 6.14 0.00 0.00 6.95 5.34 11.06

$ cat 20251106081256 n3.rep

Reporting time 2025/11/66 08:12:56.78 averr=0.5 Q=-3 Gap=58 Avg wei=0.6 n=38 n c=24, n m=18, Padj=1.9 no e
year month day hour min sec lat lon dep Mall Mpd s Mpv Mpd Mtc process time

2025 11 6 8 12 35.30 23.2463 120.539 20.00 6.60 0.00 0.00 6.66 6.54 21.47
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$ cat 252511060848404n3.rep

Reporting time 2025/11/06 08:48:40.23 averr=0.7 Q=-3 Gap=183 Avg wei=0.6 n=20 n c=10, n m=7, Padj=0.8 no e

year month day hour min sec lat lon dep Mall Mpd s Mpv Mpd Mtc process time
2025 11 6 8 48 25.33 23.3822 121.4625 20.00 6.59 0.00 0.00 6.52 6.66 14.90

Go

A\
kaal
kil
bl

$ cat 205511060841094n3.rep

Reporting time 2025/11/06 ©8:41:09.01 averr=0.8 Q=-3 Gap=190 Avg wei=0.5 n=28 n c=18, n m=11, Padj=1.6 no

month day hour min sec lat lon dep Mall Mpd s Mpv Mpd Mtc process time
2025 11 6 8 40 48.96 23.4101 121.4902 20.00 6.48 0.00 0.00 6.85 6.11 20.05
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$ cat 20251106090827 n3.rep

Reporting time 2025/11/06 09:08:27.88 averr=0.8 Q=-6 Gap=141 Avg wei=0.5 n=15 n c=11, n m=6, Padj=0.7 no e
year month day hour min sec lat lon dep Mall Mpd s Mpv Mpd Mtc process time
2025 11 6 9 8 15.15 23.4734 121.4221 30.00 6.97 .00 0.00 6.92 7.01 12.73

$ cat 20251106090523 n3.rep

Reporting time 2025/11/06 09:05:23.22 averr=0.7 Q=-6 Gap=165 Avg wei=0.6 n=11 n c=8, n m=4, Padj=0.9 no eq
year month day hour min sec lat lon dep Mall Mpd s Mpv Mpd Mtc process time
2025 11 6 9 5 10.93 23.5583 121.4121 40.00 6.98 0.00 0.00 6.98 0.00 12.29
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Reporting time

$ cat 20251106094120 n3.rep
2025/11/06 09:41:20.00 averr=0.7 Q=-6 Gap=117 Avg wei=0.5 n=13 n_c=8, n_m=7, Padj=2.0 no_eq
i sec lat lon dep
2.09 24.7520

Mall Mpd s
121.6716 20.060 5.75

Mpv  Mpd Mtc  process time
0.00 0.00 5.82 17.90

5.68

Reporting time
year

$ cat 20251106093939 n3.rep
2025/11/06 09:39:39.69
month day hour min sec lat
2025 11 6 9 39 10.61

averr=0.8 Q=-6 Gap=119 Avg wei=0.5 n=30 n c=21, n m=20, Padj=3.4 no |
lon dep Mall Mpd s Mpv Mtc
24.8029 121.6256 70.00 6.16 0.00 0.00 6.24
by

process time
6.09 29.08
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2025/08/27, & 500 % #cdy 5 - ¢

wE(CHFZR)

$ cat 20251106101133 n3.rep

Reporting time 2025/11/06 10:11:33.08 averr=0.5 Q=-8 Gap=118 Avg wei=0.7 n=23 n c=13, n m=12, Padj=2.9 no {
month day hour min sec lat lon dep Mall Mpd s Mpv  Mpd Mtc process time
2025 11 6 10 11 11.12 24.6589 121.6609 70.00 6.79 0.00 0.00 6.10 7.48 21.96
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$ cat 20251106101001 n3.rep

Reporting time  2025/11/06 10:10:01.11 averr=0.4 Q=-4 Gap=196 Avg wei=0.5 n=29 n c=20, n m=19, Padj=3.4 no ¢
year month day hour min sec lat lon dep Mall Mpd s Mpv Mpd Mtc process time
2025 11 6 10 9 30.63 24.8787 121.8498 90.00 6.52 0.00 0.00 6.39 6.65 30.48
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T~ H PR Rl AP REFFFTEL BB

Bt — F &5 2025/06/11 e & 5 j&_tepd 3F 2 e process time (JE3& iz e B
FARFTA T AL CHOPFERF) ¢ o FRE 500 Ly i - e iR T
ALRLATRERFLE 100 S8R - He 2R FE N HEESIHTE 100
Hz 0% KR DR EF R o W E > APELR T LI F R X RS B
PR &AR G 0 4~ W E UTC2025/01/22 11:55:43.92 ML 4.95 & UTC 2025/01/02
01:51:33.62 ML 4.08 = & o

2025/01/22, & 100 2 #cdp 5 — 4+#

$ cat 20251107051400 n3.rep

Reporting time 2025/11/07 05:14:00.70
month day hour min sec lat lon dep Mall Mpd s Mpv  Mpd
2025 11 7 5 13 41.49 23.8011 121.4742 20.00 4.99 0.00 0.00 5.23

$ cat 262511070523147n3.rep

Reporting time 2025/11/07 05:23:14.04 averr=0.2 Q=-2 Gap=204 Avg wei=0.8 n=10 n c=7,
month day hour min sec lat lon dep Mall Mpd s Mpv Mpd
2025 11 7 5 23 3.76  23.7797 121.3816 10.00 6.17 0.00 0.00 6.17

$ cat 20251106110601 n3.rep

Reporting time  2025/11/06 11:06:01.72 averr=0.5 Q=-4 Gap=216 Avg wei=0.7 n=19 n c=14, n m=10, Padj=2.1 no ¢

year month day hour min sec lat lon dep Mall Mpd s Mpv  Mpd Mtc
2025 11 6 11 5 41.92 23.6222 121.6074 30.00 4.96 0.00 0.00 5.00 4.92 19.80 ),

2025/01/02, & 500 % #cdy 5 — ¢

$ cat 20251106111534 n3.rep

Reporting time  2025/11/06 11:15:34.87 averr=0.8 Q=-6 Gap=120 Avg wei=0.6 n=13 n_c=10, n_m=7, Padj=0.7 no e

year month day hour min sec lat lon dep Mall Mpd s Mpv Mpd Mtc [(process time
2025 11 6 11 15 18.22 23.6940 121.5049 30.00 4.59 0.00 0.00 5.82 3.36| 16.65 ),
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e A

RKE2 Server Leader % %% 3% 2 _:

-S:_\;

BPATEAMPY L
sudo systemctl disable --now ufw

EFiE ’;?E’L—*Ff b4 -
sudo su —
% % rke2 * ip T Server £ 4

curl-sfL https://get.rke2.io | INSTALL RKE2 CHANNEL=v1.28
INSTALL RKE2 TYPE=server sh —

B FL L AT Y RKE2 b fyra > 30 &7 flehle pF o 2 TR g A p
F@EY% sh $4{7 o & 7 > 4y % INSTALL RKE2 CHANNEL % v1.28 =
INSTALL RKE2 TYPE i server > 11 %r4& % % v1.28 %K 4 ¢ RKE2 PIRE ~

i o

FeFRERIFT K TP B L FERLil SUR B

systemctl enable --now rke2-server.service

systemctl status rke2-server
T k&5 ¥ Token %4k :
cat /var/lib/rancher/rke2/server/node-token
FTH /etc/rancher/rke2/config.yaml X A% %
mkdir /etc/rancher/rke2/

vim config.yaml
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config.yaml p % 4™ :

token: K10c75528e3blec31e2c30aah25e9faTuubbdBy6cabe502a6dBF9¢83c14ed9alaa; ; server; 5286386FA5FdbThbe2541dAT802a33dd1

tls-san:
- ncll HaRE

ERFREE PRAL

In -s $(find /var/lib/rancher/rke2/data/ -name kubectl) /us r/local/bin/kubectl

T i#dp 4 A L A& /var/lib/rancher/rke2/data/ B £ p #45 4) kubectl # {7 #eh
B % 5 2Ri4 4 Jusr/local/bin/ P & T iE > - B % 5 kubectl e s (FyLid )

e T BRAGDIE P A SRR Aﬁ% z sﬁ‘gafigwi%]% RKE2 % % kubectl e
R :T‘f‘ué‘é LS miERE 3 B #%%?I »~ kubectl % # i¥ Kubernetes
Cluster °

» 7 3R kubectl 45 4 it ® Fid) B RKE2 3 B enik Tih 0 F &R URBE Ricdp+
rke2.yaml] :

export KUBECONFIG=/etc/rancher/rke2/rke2.yaml

#ia Roexport 4p £ Ak B AF W OEHPART F o ik MPRT S ERTE
o T RREE A FREMPF

b {6 ¥ M FEEL nodes KRG

kubectl get nodes

root@ncll:~# kubectl get nodes
NAME STATUS ROLES AGE VERSION

ncll Ready control-plane, etcd, master 149d v1.28.15+rke2rl
RKE2 Server # & % %% % 7_!

+ e ‘JSK o g - o3 7 3| RT3 /etc/rancher/rke2/config.yaml 3K #_f % & B ¥ B EE
config.yaml 73k & 4o £ 7 @

server: https://192.168.50.160:9345  #31 ipF Leader ip(% f port £ 9345

#tokenF Leaderf]token

token: K10c75528e3blec31e2c30aan25e9¢aT4ubbdBuscabe502abdF9f83c]ted%alaa; ;server: 5286386£05FdbThe2541d7802a33dd1
tl5-san:
- nell 1 eadert 8

BF- BTG TSI - R AR R
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root@ncll:~# kubectl get nodes
NAME  STATUS  ROLES AGE  VERSION

ncll Ready control-plane,etcd, master 149d  v1.28.15+rke2rl
ncl2 Ready control-plane,etcd, high-memory, master 148d v1.28.15+rke2rl

Rancher 21 & & % !

% % Helm % i :
curl -#L https://raw.githubusercontent.com/helm/helm/main/s cripts/get-helm-3 | bash
2> Helm #*7% & chE it o

helm repo add rancher-latest https://releases.rancher.com/s erver-charts/latest helm repo
add jetstack https://charts.jetstack.io

cert-manager £ — B * % g & ¥ 12 {r % 3 TLS/SSL !g# 1 & - Rancher F & i¢ *
HTTPS #4c % i 41> @ cert-manager iv & Kubernetes # 8 ¥ p & A2 i1 B H R 4o

vl F & L% 4 cert-manager -

helm upgrade -i cert-manager jetstack/cert-manager -n certmanager --create-namespace
--set installCRDs=true

7= > Rancher:

helm upgrade -i rancher rancher-latest/rancher --create-nam espace --namespace cattle-
system --set hostname=ncl1 \--set bootstrapPassword=bootStrapAllTheThings --se t

replicas=1

it 7 &1 % eh¥_hostname & Jf #_Nodel-Server #74& » f1hostname ° &7 X T+
b ﬂi?l hostname % 3+ % B £z Rancher 3 & -
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