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Abstract

In the government to actively promote the Open Government Data. The
Government Data open platform to provide a variety of open data. The most
widely used and life is closely related to the weather information and air qual-
ity information. After "De-identification” information in Traffic Data Collection
System(TDCS) , also open for everyone in this platform to use. TDCS data has
millions of vehicle trips per day. The traditional analysis table has been unable
to effectively and quickly present analysis and resolution. This thesis mainly uses
ELK Stack three open source software combination of analysis system. Real-time
analysis and statistics on the open data of the TDCS . Through the visualization
of the system chart. You can quickly understand the current speed situation and
analysis of traffic flow and departure traffic statistics. This analysis system using
Linux Shell Script get open data, and reads the cleaned data via Logstash. Com-
bine Logstash to filter the data category. Export to the Elasticsearch database
and index it. Finally, Kibana shows the results of the analysis. This system solves
the limit of the number of traditional pivot analysis tables. Searches and calcu-
lates the request duration time by about 0.3 second in 500 million data. Also in
the simple query test also found Elasticsearch database than non-index MariaDB

more than doubled.

Keyword : Big data, Open data, ELK Stack, ETC, TDCS, Visualization.
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o MO4A: 3k & B 58 -3 m AT R ARIRE ISR RAR & B/ 4031 LT 9514
Bl b 2 AT - ARE D 4 AR 43t 2 k& 0 o~ & Bl 4w Figure
2.6 o

NEREE
AERENILE VRS

FIGURE 2.6: MO4A 35/ & &4 P47 M~ 5B

o MOSA: 3hF & EAEFI4iTE £k » R/ AT R T REEHELT LT HE
Bl3h 2 FIRATERR » RB D pEARMA A RRE  FaRERTE
B =3 -

o MOGA: BHRKRIEIE R4 BN » BIRKRZ RIEATERIBE TR RRIGIE— &
A BASURER B R EMAE 1 ERR - RE— AL AR
& RHNTRB 6 BFRAR MBI AT — B ARR > B —REALZE
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o MOTA: B3 B R T K E - RIRE G R T Gt & BFEMN & (HB] 35 K
B2 PHRATRIE T ERE AR ARIEZIRR 57 & B4 Figure 2.7 »
REgE—\EAEERGiEERE  BRAE —mWmE -
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(=REM

BEETE ISR
PPRE(AEE)

FIGURE 2.7: MOTA &2 KRR-FHRETEE

o MOBA: B E MR R T » RIMA MR LRI SRR LHZHI X
BERES 2HEAFBRITEALERE BEREAR—HRE TEEW

Figure 2.8 -

BhNESEE
ARERILEERHE

FIGURE 2.8: MOSA & $a &k # &7 EH

2.1.5 MariaDB

MariaDB & # MySQL 3L i ka9 5 —EATAE B HE - M L4 R B 48 F
&) A4 A Michael Widenius Fo Kb A]45 A » o4 £ 1994 B 45 B 25 MySQL -
2008 4 MySQL 47 A& - R AMBRKAEH LB L6 -2 F4&
MySQL # 3 K2 ¥ ey 5.5 pr » 2 F 5 AP T A5 EM - MySQL — &
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5 £ > MySQL #:2£3.0 F F X554 M & & & £ > Michael Widenius B M d 7
21 MySQL 48 & #9 MariaDB - MariaDB &9 B &) & %248 & MySQL » &3 API
For 2 g 2 fedEH R A MySQL a9 KA & - [25]

2.2 MR

MEEBLERFEH LS @B E log RHEEAR £ log BATEAWE
BlEGY S #AE B » #1 A ELK stack FJREE-F 4 » 7T LA 2 i@ i@ log R 375
WL PR E » HE sk log B9 M RMER BIR A E 8RR 0 A B B E A
B E SRS o AW » KEBIRENNMENEEDENBRIWHEERAL
ELK stack $#4 7 — BRI B A0 B HE A %TF S5 [26] -

& T4 A Elasticsearch » Logstash » Kibana 1% = 18 B /R 3k 5% &4 3 B 9h - &
7 2L Apache Flume R X Z i & B 3£ F 4 » 7% % Hadoop ecosystem # &)
Hbase » 214 ElasticSearch AR 4534 % 1% 47 Bx Hbase 4% i 2 37 Kibana #R,%;
REMR [27)] -

ELK stack L JEA N A S ER > BBUELZAL T EREZ L > Hldo : CPU
ERE S FRESERAE 2B /O ERFE) SERANEFERS - A2 5
HRAKKER L B8 SVM S BEE L RMARERB I k> EERGE
90% [28] *

HERFCEARET > BE > BURF 247 £ SABARBR A R T sty —
Wy o BBty B3R EFRAE TR ERRZFLTEEB Web RT3
Rifodrd] - Hob > MERE2LFFEZHEARBMLY - ploF LYR2A
A SQL-injection « A AN BIZ LA B RSB REFE > KS4ERB
ok AABEKA TR ERGRASELRER > nEEBXIHALKAS
ELK Stack #4 & [19] -

FARHABAZHYIZA AT (INFN) itk 33t BB £ - A EHETE
By F+ St B A R A TaaS A o B AR 22 4% & b OpenNebula A& ey [29] -
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R ey MySQL #45 & - @8 Logstash #& 4% & #} % | Elasticsearch » & &
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Twitter River » % — 18 % i@ 1% Logstash i 18 7T  #y A B35 64 & 28 P Fo 2 % 2L
BEHEOGRTAARIBFRBBELAAREFTERZY - £BEXFEY N8BT
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BHEAWMATEBE - BIRM K E R B o Twitter River F355 X ¢y CPU
w2 A 33.96% Logstash 2 34.95% - Twitter River F3¥4 B RN FE A £ 4
32.7% M Logstash R % 39.9%¢ st4h » Twitter River F3HE R EHIER A
431 MB > Logstash 2 544 MB - #7 Twitter # A 45 - Twitter River £ — & N
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EEMBELRENHRD - RENBEXHFE K T4 EAE
ABEBENEREZLE - ATIZHESLEBROEME  BXTE LKA MY
(B AR -BAAEAHFSNBXRETEALNMAT R 2R MA L RERGIE
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—A > MW BRI ERBEREZKXE HHEAR AR - #3fk ELK
Stack L) B EE AR T EZ oM AR BRHMEE - FFEBR XN @ik 1E
SHEdAE G NERE - W HIRAEB4 - ELK Stack A3 % A B e h AN B 3%
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T RACEE > Logstash L& B3EMAM R SFotn A fody G S - BB F
3 ELK A fE 4 % > KA H0E R B3R 4 PR AT HIRAS K [32] -
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3.1.1 MariaDB #i Elasticsearch % 4):8]3X 22 4%

MariaDB & B & MySQL EH Ew—Eo % - BHHB KX T e —4 -
Elasticsearch B# R R B A >R A BB —H MEREREHELRELE
AL - HH R 6 B f44e Table 3.1 © A& 7 # B4 :E 1F 04 Elasticsearch T4} &
M ariaDB &# B EHATEN G @ BT £ R - A7 LKET T 28 1 8 ey R

F % AR B Figwe 3.1 2B MA@ & EHME S S EALF EHENE
MO6A Bl » BB R AN SFF TR ERBEER > BosrEBATIFR -

TABLE 3.1: MariaDB #1 Elasticsearch

MarriaDB | Elasticsearch
& & | Databases Indices

Btk | Tables Types
7] Rows Documents
AR AL Columns Fields

15
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Elasticsearch+Kibana Marria DB+phpMyAdmin

FIGURE 3.1: &K & & #0322 4

3.1.2 p#A&%%RE

FEXBEROFENEF > T LE R, ELK Stack % # & A » log » 2 8¢ % 4 %4
&) FIRR - HF o AR AP AR 2D JE A N BB BB AT R — AR B R e 2 o AT RLBE
s X WA ELK Stack %k @ Ao R4 » ROMEFERAREETUEALTH - A&
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-
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FIGURE 3.2: EHAEILA2 S EHE
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AEBEERZB 0 Figwre 3.3 T Z2AAEEAEBRBIE L EHRL &
i® Pk 42 #447 Linux shell script & #8 & BFERAF B M B H-F & B4 - dRERHE
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Fo B HAE : MOSA 3238 85 M & 2 4R — % » MOGA RI % F £ 10:00 i
B EINEREY B e B P R ETEMNFARBE - BBF XL ERG
Logstash 3% B » 4% 8 MOSA 2% MOGA K [F 48 5] 47T Bty BIE - »%E  $84
30 BAR AL R FE W15 6 B AR BB A 5 5 777 Elasticsearch a9 &8 &
¥ o & 4E A Kibana 3% € B4 F RABIEARMF - & o488 69 B BP B 2 A
Kibana Dashboard » # 4 #] B apache http server 23, %4 % @ -

EZUETTHHE—RRBEZRRAEINAE  BBBESHRT
RE PR A GMRY » XB|HE - LEBEE 45 & R 48T IH4T8:
BREM RTHERABRFOHLHML > B d ELK Stack 318 M R AR H
EoRTHFHAUAERFER -
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HEF?*’“’*EE?TLJHSEEE
TDCS_MOSA+ BBt B i .
PAZLEEAR

=) _
TDCS_MOBAE I Aﬁfmﬁ .
AR + EIE 5 EEPI22

FIGURE 3.3: BHABILZ S AL T ER

3.2 BRIk

3.2.1 FHEEMARX

b F B fE A B #E 4F 89 Elasticsearch &4 & #2 MariaDB & ¥ & i# 47 £ 39
HATHF IR AR EERE S INENBREHREANE  BEREEXES A
Elasticsearch » MariaDB 7% & #& 3 index $2 MariaDB & # 3z index =B #8 % »
# A kibana #1 phpMyAdmin 2469 &34 -F & 4T RIR - 3EX A F 45 € E R
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HEAMEEREITHREN - PATFHOPFHELLER . ARELHA
10 %% 50 H% 100 % 500 2% 1000 B2 BERAEAERTEW

Figure3.4#13.5 »
" BUREE 0 - 24 51| (§8it 573 %, ZHTC#E 0.0030 # < )

SELECT * FROM "mO6a” WHERE ~“GantryID D° = '0lF17745'

FIGURE 3.4: MariaDB &£#3E 2R &2

Add a filter + Actions »
logstash-* @0-100
Count

Data  Options
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Query Duration 5ms

Show Legend

Show Labels e Request Duration 96ms

Sub Text Hits 334
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Note: colors can be changed in the legend
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FIGURE 3.5: Elasticsearch &% %

3.2.2 TDCS % H BT R &L

e H & AR B A 242 ELK Stack ¥ 44 E A # syslog ## » syslog &
w2 EHa (IETF) & RFC 5424 + & & - {EAZ BAL8) A HAF A &
WBIE A M RERAE NG Ll MZ AL TRV BB A B R R R A
AR Lo R  PRALKFBEIZFAFRERNEREEXGE KR TRE
MR BRAFETRE G EHBELEFRAERB ARG TR E T - LI HH FIN
A syslog 2#F - BMERRIRABFHKER-FE My TDCS @7k & -
R BRI EA T
BliE st & PI22 AR R B AR & 104.09.04 Jr
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vh P B B 4E P34 47E 3k ( MOSA )
B R IAZ B4 B A (MOGA)

m TDCS RBEMENGE AL RARERUEE — L —EA
NEYEH EHBANNEHEZRIREBFET R v i Ao L5 K5
TDCS #t E M 44 a4 3 Jw L 05 R A48 & & #& 40 Table 3.2 5 5 —#8 A A 8% K
IEASRB—BEAYEN SHEENAZLEREENG csv EER B EEE R
R AT @ tar 4 0 ARYE AR gzip © SHERER O E 2 A HEF Linux
Shell Script #5 Bek sk € BAIECE 4 » R IZIE T BB B A SRR IE T 4T Loy B 45
#% > R & A~ E B4 Figure 3.6 ©

TABLE 3.2: TDCS # £ 44545 8

18 B 18 E LA R,
MO3A | TDCS M03A YYYYMMDD_ hhmmss.csv &-4E B 318 AT I 43T

MO4A | TDCS_MO4A_ YYYYMMDD_ hhmmss.csv ¥ R & 48 T 3 9K AT B Rl

MO5A | TDCS__MO5A_ YYYYMMDD_ hhmmss.csv b Fal é»:ﬁﬁé—‘[—i’j ATEBE B %

MO6A | TDCS_MO6A_ YYYYMMDD hhmmss.csv | &ik=R¥EE R EH (B R)

MO7A | TDCS MO7A YYYYMMDD hhmmss.csv %ﬁ?’fiﬁfx ‘T‘VJ-F-)# (B#H)

MO8A | TDCS_MO8A_YYYYMMDD_hhmmss.csv | & #2544 BRRXEF (B 3R)

*.csv
""""" """""" i 1
: ] |
getmO05a.sh getm06a.sh p ! :
|
|
SAHEEIEMOSAE R  SHIEBMOAER : EEDHEMMOSASER :
|
" | |
getm05b.sh getm06b.sh | : - :
|
RBEEEHMOSARR RIBIEEAMMOGAER | | EEEHEFHOMOGAER :
|
] |

r;_ *.csv

FIGURE 3.6: Linux shell Script &#EETE
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REEFIRERREREBELREN  E2H%T @ %K KEBEERE
A2 LR RERAE K (b4) 8F (RE) 8iBF R R ERMA
Blrbdmit - ARLERME > BHREEMEELSHA—BREEMLEN LT &
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FIGURE 3.7: R EFEELZERFRATER
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BE | BAERIE | HHA
1 31 NE R
2 32 WNEE
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MOSA EHM 4468 5 nég g hoy— MLk > RENBALTENEEHL
St E T AR X B EN > B2 ERMAERIFR (Timelnterval) »
L #5148 B 3k 45 5% (GantryFrom) ~ F #% 48 8 36 4 5% (GantryTo) » #4& (Vehicle-
Type) » 34 £ (SpaceMeanSpeed) » X @ & » L& —#mzt H ZR AKX A48
AR BT 548 R 3E 2 kAT BE R /P 22 3k (B4 KM/Hour) » B3 £k A5 5 o4
2 A BB M/ REE 0 HT E4 Figure3.8 o 45 MOSA Al /741 » %
AREFEFIFEEZENHEEARS®KIE > EREBAM mASMBARM KT T

XHEBRRLERE » o F4 Figure3.9 » 3t 77 F| F 48 4 B £ 3o |8 L & A3 & 18
B b R B3R R AR

BhoESERE
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FIGURE 3.8: MO5A 35 & 48 -F 34478 #3%k

MAEAFR | EHARRSHRIE | T IHARDSRIE 48 FHER XAE
2017/8129 15:45 01F0017N 01F0005N 31 92 47
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FIGURE 3.9: MOSA TR EE T~EE



Chapter 3 & %3t E1F 22

MOGA &R F L 630 2 HAT—REH > HF— A —@EH#REL  LBTH
WHERRZ R EIRRGIE— WA EARAER A RAERL 1 E®
R ATH %R AR 4 B 4E (VehicleType) ~ B 3mi@ i@ AR R F 1 B8 8] 5 6F
il (DetectionTime O) » # #5388 Kk R H 1 B8R]35 4% 3% (GantryID O)

B RBB AR R &A1 MBE R 5] (DetectionTime D) ~ % #5318 18 Kk R
R 1% 1 848 B 3 & 5 (GantryIDiD) Ak R Z 47 B 3B 8 (TripLength) ~ &
R #4232 (TripEnd) » R 4% 38 oY & B A R 3h 2 3@ 38 BF R R 18 R b 4 3R

(TripInformation) » H 5= & 4w Figure 3.10  #% MOGA Mifr #4732 » (& A B &
FEFPIEEZEHHBRMARMSEE > ERB B ImAESBE R HITZ F SRl
BB &EE » L &4 Figure 3.11 -
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FIGURE 3.10: MO6A &5k R 8548 & 45 B ok
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ShBBIER] | Wb | shAEBEER) | Mk | s | HER AR bk
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FIGURE 3.11: MO6A ETHHEmEET~ERE
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LE AR E B4 A BUR B M FHRF 660 i E MR MOSA #1 MOGA A%
o REME XA csv 8 targz MAE - MR BT X T AN A 4 Sk
FREBAF > RAFIEE B AR ERAF O HGFNEE L =4 X > A7 e Figure 3.657
& £ 4% T 508 Linux Shell Script - £ A% £ &R BUF M HATF 689

q

|

BEMBRBRATENR  REMRYGEZOMA B AT H A6 P STH R
BEEN > BB RILBE G E AL 2452 B 5

B A getmOba.sh » X BX R HEAZ F 5 2 48 BT MOSA B 4T R
> F A A date J/ABAFHRANER > BREAEEFTLORA T ELGE

AW FABR,  REBEECHERBHREELS AR RARBRE
FHE MOSA 3Rk & B ER AR A — R 21BR g AR LR
FTAAI A curl 35 2RI R R T AL - SR FERFEHF— 0484 F R A 2
WEAAE  BEBFRANA avk ARG F RO > THCEANGHFH T > &E

FEEEPIEEAZ T AL sed 364 B ERN Y EAZLBROANT X L #HR
JEAZ % # 4l » %48 Shell Script /424w Figure 3.12 -

getmO5b.sh £ £ & T #45 & B #8169 MOSA # % » mizsb B #Aey B Htd

—EBERMBANRIEFN > AREE - —BREEHBREBITEE - A7
U — S RBEPATHIE L BRF B L AAA for @@ E 4 01 £ 23 &)
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00,05,10,15 — & 2] 55 » AR M EQE A6 2 XX AME B HBERIER
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BB e FARRIE TR 0 B S B4 £ 45 8 2] logstash E Ay B & > £ 1E
Shell Script 7#i#24s Figure 3.13

gettarmOba.sh R Z 4t HIEHR AR B —BEA I FEHETRE - —H
WBEPTH LA E R TR EH  RALARFHE L > BAAZTEAH
AEATHROBSHME  BET R G A —EEIIE LA targz B9 E - AT
TR FIEARRGENBRE T AR GER O E LR ERE
—EYHFI R BEBRAREMEI) E——FREELF A sed 542 EN
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AR LR NT X LGB AR F AL > BERE| B EI RN ER
R TR - A B £ A58 2] logstash SRR B &% - MR E LA
¥ 1745 BB 4EAE > %48 Shell Script 424w Figure 3.16 o
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FIGURE 3.12: & »4HUF MO5SA & getmOba.sh i~ &
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getmO6a.sh » £ E%x T A HRZ ¥/ X F £ 10:00 B4F MOGA B3k 4T R
o BMARABYLETHNEZ RGN A LS 630 2L BB EER LERRL
RER KR - X G AF A date F/5LBAFHRAGRRE > BAA for @WE E
£ 00 £ 23 ¢/ NS 0 fo getmOba.sh —#EBAEEF LA A E L&

RS A B RAFIETHHEKBBLEESL—A& > B A MOGA

— BN —EAEE - A AR for MB—— FHRAEE S Bk T HRE
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v A ABRESEFIRER BT L sed HLBEENYGERLHBIWANT X4
MREAREHME B RENEFIREZENTERAA EHEOEHER N > AT
A RAMEMAYREE ML sed LB EENGERRE W E P XHEEF S

RIERZROBEFEEANE 7 —BYFAE > & 24 NN EHRIE TR
%o B EENE £ 5 3] logstash 3FE Gy B &% > LRI E A AT A WIS RR
44% > %48 Shell Script #i#24v Figure 3.14 o

getmO6b.sh £ £ L AN FTHRAKRIZIS £ B #A6) MOGA 4% > X hed
getmOba.sh & —%4) » EZEZHNRANBMERLHA LB E LA ZEANITI
AU P35 T 8y o %A4A Shell Script A2 4e Figure 3.15 o

gettarmOGa.sh R & 4+ ¥ B Ak 4 © 4238 — 18 A &9 MOGA H 77 &4 AT R
P —HABARTHELLEZL TR EEH > BRRAARFHE B HEZ - HA A
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awk {78 F ZOMA > BRI EAYFHEY A RESFEFIREZ T wE
sed 5L HAEE N EAR L BINT X LBRERLEEME  REFA ELEHE
B3k sed I MAEEN Y ERR AW EF XHEFEN > RER RO EH
HBENAND S —EYFHE - I ERNGEERRE T RE > B EE LR
logstash 3k H ey B &% - MR E A 64 FF A ¥ 548 BB 448 - %8 Shell Script
24w Figure 3.17 -
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3.2.3 ELK &FHRE AL

BBHFRRRELEEZOEN  dNEHEZSARNAREAB LI BT
¥ — k49 MOSA B4 X 6:30 #bk & 4 69 MOGA w#E» 2R HFXELAH KA -
MOSA £ Z 3B 7 XK 2R EEREZR R HAH - MO6A £ Z &AM & B0 >
P B MG R IZR L e RRIETRIEEHH 245 0 E > Logstash i@
EAG AL B R A3 BB A MOSA & MOGA #9424 - A7 input M H 3k &
FEAL B R Au LA RIS o T R Filter F5BAR A A2 K AT R R ah 44 8
JEX R R e % @A dE € X o A A% Qtimestamp B B H £
7 2 48 8] 35 A8 45 85 R 0 Qtimestamp #4 & Kibana 85 # £ Z4RIE - 25 R EAT
AMBHRTERESH AR RO AIRBEBZAOREEEAE  £RRE
ITIEEEE B ABE - B ATRK logstash EAMEMALEHCRAT S
B THEEDMER] > FTOAE BT R R > &1k Output MR AZ BT
HFHE 0 2] Elasticsearch $ /& &9 Tk &M & - M lindex AL dy &R 05 R 5
BALK HRAKMEE > L &4 Figure 3.18 -

Elasticsearch #1114k A £ 4% 1F 49 2245 R F B > 304K logstash A7 2 K &4 47
AAZ A L BEAZRA 6H > BREMAGEHINERBRTH & - 24K
#% # Kibana 2 Z A R EZRAARCBE & - BEL AR LR AKE - A A
67 S 4B )42 8 & MOSA » # 31 Coordinate Maps » A48 5] #h B AZ A B AZ T Hu 8] 43
E oA PR PHERBEEH T WEATURRETALEERKE - THA
#B AR A B BN HE £k BIR R AN A A R E 2] MOSA B R4

oM ER TR ERGEILE R o ™ MOGA BHEZUS PR ALEUAEE SN
B AR GEBHNAZRKA MOGA g iE & BESEERIHIAEE
REREWMARE B NN EREHEEABTHELTH  BEAFIWERAE
BATERGIT AN AL BRTFFIARBAENFEAMERL A THEA
EHEALTHRREME -

B BRI FOPT AR R lm N ey F] - 1243 #1 A apache http server
¥4 kibana & & 69 B & A A ifeame BIEIRAB| 4B P o B4R T 0L E P2 4t 4e B
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My E mstE A > BAREBEEAERNIEE - R R 6 A B H1E Kibana

console 1@ o

BEIR iRy
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hACHE A5 il

FUBTHIAZER

IR E R AR IR E AR
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FlEr S 28
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FIGURE 3.18: logstash configuration & k& A2 &
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4.1 FERIERE

F—EERBREFANELANTHBEESCRE  AERKEZETR
B BATEHEERAR - EREE A SR EMHR AL Table 4.1 £4.3 - % =
BERATHARELAEHEE  ANTRERENENEARER > HER
F L AVE AR EAT 0 HRAR M A A B R Ao Table 4.4 -

TABLE 4.1: FH B &30 E HMARSE &

A H A

R FE % Intel Core i5 2.9 GHz
EALY 16GB

R R SSD 512GB

=¥ OS X EI Capitan
JE Lk VirtualBox 5.1.26

33
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TABLE 4.2: Elasticsearch £ ##4#% #.#% %

A H A&

E#EEAZ e 2vCPU

e IER  8GB

JE M AE ¥ 2 % Ubuntu server 16.04.03
Elasticsearch 5.5.1

Logstash 5.5.1

Kibana 5.5.1

Java Version OpenJDK 1.8.0.131

TABLE 4.3: MariaDB & #t 4 . 44 %k

A H AL

EEEZeH 2vCPU

fE ke lese  8GB

& AE ¥ 2 %  Ubuntu server 16.04.03

MariaDB 10.0.31
Apache 2.4.18
PHP 7.0.22

phpMyAdmin 4.5.4

TABLE 4.4: ¥ 2 S# A BB ERBEEAEL K

il A&

e FE % Intel Core i7-7700 3.6 GHz
TR 16GB

BE R SATA 1TB

JE Bk vSphere 6.5

E#gZes 8vCPU

AR 12GB

EAAE ¥ 4%  Ubuntu server 16.04.03
Elasticsearch 6.1.1

Logstash 6.1.1

Kibana 6.1.1

Java Version OpenJDK 1.8.0.151
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4.2 Fwm&EXR

4.2.1 THEERPATEHELER

ERERE X E 0 Excel :RE K 43t 4 F40 Figure 4.1 » #4348 £ T 03
H, MariaDB A &2 A & 3 index EH AT L BB K - BT FER
MariaDB £ A #Z 3 index FHTF » % B/ A HEAF AN BT Z O T LR
T EuTR MR ek Gl E T A 50 B £ AmEL M BELM
BB R RA - HPATE R AR E B K o B ST LU Elasticsearch Bk & &
WEFPIAE 4 A 3L index 89 MariaDB » 2 Z B EW AR E » EHEFHL e
sk -
B EEANTRERET
0.1000
0.0900
0.0800
0.0700

0.0600

0.0500

W

0.0400

0.0300

0.0200
0.0100

105 508 100& 5008 1050%
—*—MariaDB index 0.0023 0.0006 0.0011 0.0010 0.0009

MariaDB non-index 0.0135 0.0868 0.0407 0.0179 0.0203
=e—Elasticsearch 0.0066 0.0062 0.0073 0.0168 0.0244

0.0000

FIGURE 4.1: &# & & 3034785 403
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4.2.2 ELK Stack B #/ibic4 4

>‘,ﬂ

4 ELK Stack =B &4 %K T ik - =T A& 8% F % B AL Kibanan A4 4
BB B ® > HEAELENE BT LT R &R F LR B Discover
FREBEFFHMERII LA S GHOER ALY BRAENGHES
AT AR RO LA TaABSFEEEOHRATHNE &
@ b Ay @ o] LA FAT B R34 F o Figure 4.2 -

o,

2,415 hits New Save Open Share < O 2018-01-06 00:05:00 to 2018-01-06 00:05:30 >
Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n
Discover Add a filter +
Visualize logstash-* 2018-01-06 00:05:00 - 2018-01-06 00:05:30 — Auto s
Dashboard
Selected Fields 2500
Timelion 000
? _source £ 1500
3
Dev Tools S 1.000
Available Fields o 500
Management o
© @timestamp 00:05:05 00:05:10 00:05:15 00:05:20 00:05:25
t @version @timestamp per second
t ChineseName Time _source
t DataMonth »  2018-01-06 00:05:00 path: /home/hpclab/m05a/20180106.csv ChineseName: Si(iEiEA63)-BIE(A3ME « AT-A74) type: m
t DataWeekday @5a January o 2018/01/06 00:05,January,Sat,03F2100S,
6 EHRIG ROEIEA63)-BIE(A34 - KT-A74),"24.060653,120.670964",42,0,0 host: HPC-ETC TimeInterval: 2
018/01/06 00:05 £i ] : Sat i 2018-01-06 00:05:00
# SpaceMeanSpeed o - o
t Timelnterval > 2018-01-06 00:05:00 path: /home/hpclab/m05a/20180106.Csv ChineseName: HEEiH(EME:E)-HE(REER) type: mdSa
# Trafficvolume January : 0 2018/01/06 00:05,January,Sat,01F@005S , ERElH
t VehicleType (EE#)-EE(RRER),"25.11878611,121.7317639",41,0,0 host: HPC-ETC TimeInterval: 2018/01/0
6 00:05 i o : Sat i 2018-01-06 00:05:00 geoip.location:
t _id N R N _ I - R
t Index > 2018-01-06 00:05:00 patn: /home/hpclab/m@5a/20180106.Csv ChineseName: HMEiH(HEEE)-HIE(REBER) type: moSa
# _score January : 0 2018/01/06 00:05,January,Sat,01F@005S , EEElH
¢ e () - EE(REER ,"25.11878611,121.7317639",42,0,0 host: HPC-ETC TimeInterval: 2018/01/0
© Collapse 6 00:05 i ) : Sat eti 2018-01-06 00:05:00 geoip.location:

@ geoip.location

FIGURE 4.2: 22X k&% £ m

Kl

Kibana & L T REEZHFHFHEK > T —BEEKE Z L elastic-
search ¥ &) @ timestamp A &RK4E » M B AL T8 3% & &4k elasticsearch HEAE
HEEFR] > MAARMIG DM ST o 455085 sbAl A 20 Rk A8 B 5 AB 4 6 BF R -
Kibana #8z% 6985l T EZ T AAI A AR AT A XA AT E - REBEH LY
BF ] BE 4w Figure 4.3¥1 Figure 4.4 -
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Mew Save Open Share CAuto-refresh <€ © Day before yesterday »

Time Range @ Relative  Absolute

Today Yesterday Last 15 minutes Last 30 days
This week Day before Last 30 minutes Last 60 days
This month yesterday Last 1 hour Last 90 days
This year This day last week Last 4 hours Last 6 months
The day so far Previous week Last 12 hours Last 1 year
Week to date Previous month Last 24 hours Last 2 years
Month to date Previous year Last 7 days Last 5 years

Year to date

FIGURE 4.3: HiErFp T B 7|

Mew Sawve Open Share CAuto-refresh € @ Daybefore yesterday >

Time Range Quick Relative [

From S5etTo Now To Set To Now
2018-01-05 00:00:00.000 2018-01-05 23:59:59,899
L4 January 2018 > L4 January 2018 b

01 02 03 o4 ﬂ 01 02 03 o4 ﬂ 06

Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri 5at
06
08 09 10 2 13 o7 08 09 10 11 12 13

14 15 16 17 8 19 20 14 5 16 17 18 19 20
21 22 23 24 25 26 27 21 2 23 24 25 26 27
28 29 30 3 28 29 30 I

FIGURE 4.4: 5 €5 T A7)

Visualize £ &7 ;AH| B §6 A R & 3G AL B & 4o Figure 4.5 » i3 3b3E 31 6 ]
% 7T L B # 4> Dashboard £ 238, - #A3% Visualize &4 T34 8 - AfkE - B4
B BREk BEBSWLARE S A8MAYEIE - GERRE  HTUE
4 HEE X -
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Select visualization type
Q. search visualization types..

Basic Charts

o E = |2 &

Horicortal Bar Line Pie

m

Area Heal Map Vertical Bar

Data

222

Data Table

Q

Coordinate Map

(3

Gauge Gual

42

Metric

Maps

Reglon Map

Time Series

limelion

&

Visual Builder
Other

FIGURE 4.5: Visualize £ &

Dashboard * # 34 .3 &) Visualize Bl A& ¥ 2R AR —EE @ » 7T UK
FRERAAFHE &K 64 Figure 4.6 -

Edit € O Previousweek ¥

Uses lucene query syntax n

Dashboard / SH33iHiE Share  Clone

Search... (e.g. status:200 AND extension:PHP)

Add a filter 4

frapl Sl Ly e e

500

< i ETRZERE H R G R BT
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xR | K
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ast w2 - [
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AR HBFIAEE S IR SR A R IEHE P
enm eum
® SRRFBEE) LS
o X ® SR RMERELY
(373 et
omn LE:]
LE:: em®
[ 3=t e EE
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FIGURE 4.6:
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4.2.3 MO5A & & 548 ETC AR5 M 211

Fh 4R £ 22 Kibana L E/LE & 23 - T4 A W& Dashboard # F] —
AR ARELRN—BEBRE - F— BB RBETEE N4 ETC AR5 M £k
AR E o BEEEAFAMAAMNEFYERETHEZR > A BIBES I EEHE
fir B 7T LABR T 34 £18 B fldo Figure 4.7 0 Bm 4 &R & 2324238 110KM - 45
e EFiR A 100KM » ZAEME R T LRME - FEREKEZRY IOKM » 4 &
REERH SOKM » BAEA KX ERAIZ - LT REZHF T HRFMRBETELE
#do Figure 4.8 - EAME Z X ER LR > BUABARET > LEHRBRE S
¥ MBI 1968 APP X PR E RAER RRRIEARF  HAERE L
BEEHERRALREL BB FRNGEIRHFELERITHRE R
B E RN @ -

TR ELE
gy
i L)
hid
-
-
i 17
1 ‘ Latitude ~ 24.06624713446945
Taiwan
.} " hit
T @ OpenStrestMap contributors , Elastic Maps:Senvice
FIGURE 4.7: {8:R] 35 i &1 25 B
Dashboard / EEERENA(E Share Clone Edit Bl 5seconds € O Last20m 3
Time Range
Quick Today Yesterday Last 15 minutes  Last 30 days
This week Day before yesterday ~ Last30 minutes  Last 60 days
i This month This day last week Last 1 hour Last 90 days
Reate This year Previous week Last 4 hours Last 6 months
The day so far Previous month Last 12 hours Last 1 year
Absolute Week to date Previous year Last 24 hours Last 2 years
Month to date Last 7 days Last 5 years
Year to date
Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax ]
Add a filter + Actions )
mO05a
+ /fl \

Ta\p w(Vf
S . 5,

e

FIGURE 4.8: 3 #hH BB %
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4.2.4 FA MO5SA Tl 23 Bk B 58 5 R4

AMABE—ENERRERERZE LR GH LML > 4o Figure 49877 -
%3t 106 £ 12 A4y MOSA Tkt > X s A E R ERBEA=THER Y A2
BRMIEAENE 10 A2 > SITHMAA B IR > I HFEBBIESERE LD
BE B ER RS AW EZIE - 0 # 100 ~ 100 #] 2000 » 2000 £ 20000 + 2 &
20000 A b > KB R P TREREGRASMGERE N 308 ATRGER
02 150 2EHATARER  MERZGA LD MABBEERR > 7 IhT A5
BAEAR B35 B R A 210 85 > S Heh Rdmik B g 80 B 110 2 F - % 4h
— B BREAN 150 B » ERMHBLEHRK - EEAELHGHE 270 8
BAERT R G EHMB YD » ST AR K BB RIRE A ME R 94
MRAE

Visualize / HAR MSLATIE we Share Refresh <€ @ Previousmonth ¥
Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n
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4.2.5 MO6A & F R REBERSM

AN E R EEER & NRERFEAGER TDCS MOGA R 541 & 3 -
WEBRUETRAESH AR BB EFRHEERGERLEN  2HEEF
R AIE 6y £ fiAe Figure 4.10 » BRE A X ZAHH 106 F 12 A5 E & F R
TEHER X A HBORFMM Y BAREATRIRENER BRBHLER
ZH -2 ZHBERGPFHME K12 ARE - FFBHREFERTIHAE
Bty TR EER A TP ST R AL 168188 RTEHME
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16 2-18 BiE MENE& » B/ E— AN LTI - M8 62T
DRRAM AT ETRAENERS -

Visualize / % H&/NEFFS RS Save Share Refresh € @ Previousmonth >
Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n
“ A Add afiltter + Actions
® L LB BhEmE
o BTEAhRRE
2000
1,500
K
it
ey
B
1,000
500
0
4 5 9 ) 1 3 1 5 3
51}
Table - >
i filters PR
8 B THAahERE 2,229.5
17 TR EARE 21817
18 T HERRRE 2,053.25
7 mFHARRERE 1,904.35
16 T HARRRE 1,850.8
15 T HARRRE 1,639.9
13 BTHARERE 1,610.45
14 T HERRRE 1,601.65
" BTHAPERE 1,575.3
9 BTFHAadERE 1,555.2

Export: Raw& Formatted &

12345 Page Size| 10 +

FIGURE 4.11: + % 838 PR A FHERE
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Visualize / Top10 HEFIAPIME Save Share Refresh < Previous month >
Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n
Top10 BB AR S FHE Add a filter + ActionsbJ
| o eoER
©® KH
© SRAMOEEE)
ot
@ IH
oFE
OFE
© BHAR(ERATE)
@ St
@ KH
FIGURE 4.12: Top 10 H %% 4 & X iRiE
Visualize / New Visualization (unsaved) Save Share Refresh <€ O Previous month %
Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n
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14
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FIGURE 4.13: E 35 L5k B8 0

BN G PR RE e B E R Topl0 B #9355 # 4 Figure 4.1481
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WblB &40 Figure 4.16 » TT A F#E X F % B L T HFK G FR - L AL ey
MEsoPTE EBEELY -

Visualize / T3 B /i & o B T8 Save Share Refresh £ @ Previousmonth ¥
Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n
m %8 Add a filter + Actions b
2200 ® Sh3EEH Rt L
o ShRELEET
2,000
1,800
1,600
1400
5 1.200
[}
x
" 1.000
800
600
400
200
o
] 1 2 3 4 5 6 T 8 L] o n 12 3 14 15 6 17 18 19 20 2 22 23
R

FIGURE 4.14: # & P RAE R B ERE

Visualize / Top10 ft&FR3ZRIEH R Save Share Refresh < O Previousmonth >
Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n
728 Y LTI Add afilter + Actions
© © ouR
© BRAMFOERE)
® K
[ 321
oFmE

[ i)
0 EE

© HHAMR(EEATE)
® 8k
LN

4

FIGURE 4.15: Top 10 # & & % ihid &4
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Visualize / THERFFASEREAMER Save Share Refresh < @ Previousmonth >
Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n

e R oo+
©

I o
K #it Ea:) Lk B2

APRROERE) -
HEERERE

=X
4000  60s  80og ooy 200 oop 6009 8009

2009
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FIGURE 4.16: TF 3 R & BB B0 57

18 8 w58 2R ER Topl0 RIRR B #93% RE B &4 Figure 4.172]
Figure 4.18 » 1+ B RABEOYFE - B H R E VYW ERE - L&A LR
B T-8 Bheg R B A E A AL 10-13 Z51 16-17 2513 M8 R E i
M B4 10-17 R4 #4345 2 5 8% 1800 #H A L&y £ R & o B s Figure 4.1941
Figure 4. 208 R —BARZEHIHER > PR M AHZAEREERERE &
A ToplO o

Visualize / {BBEISFIZRHEES/ FFFEHR Save Share Refresh <€ @ Previous month >
Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n
- —
e 2000 © ® L LEladnnE
® ETEISPITTE
1,800
1.600
1,400
1.200
B
i 1,000
B
800
600
400
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o
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Visualize / BES/ESitE R HBHNTEINTE Save Share Refresh < @ Previousmonth >
Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n
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Visualize / Top10 fRB# & PRTEH B Save Share Refresh < O Previous month >
Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n

Top10 #APITIEH S Add a filter + Actions »
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4.2.6 S PR RERHAAFEREERIEBF S

AR 2 X s NF A — BRI ERIRASH > SRITEERKE T B
A FHE B & 4o Figure 4.22 « A F 2R E 2 & F 4o Figure 4.23 » /A &
MEATUBERAEIH —F LR EHA 17 B:8% 348 2| F4 42 B E 4 Figure
4245 22106 F 12 A BH W EIF > B PEERERS > FAAEZHA
K A28 dmE R MBS T LT ER LN A 17 23844 T4 A 300 #mE R
MM EEE - MEBRE 17 BBERI EHNLA LA AZEES & THo
Figure 4.25 > 2L 106 F 12 A EM oW EHF > B I FHERERS > B4 4
EHNPF 11 24 313 dmER > MAEME 17 B84 A 200 $604 E & RAT
ALY E oM FBLERERTIRR 17-18 238 & A4 B 5T &Y £ IR FA4T
HERAEREE Y > ABBLERRKTUNT R H IRy e L TH > HKRE &
Bl AR MM > @R AA BB B NTRE—F 0 - HAF @ E AT M
E—F oM REABENETHNERIIFMAAZEE T/EEAGER -

it TICITTRD oo ier+

I o NEE
@ REE
@ /N\EE
O REE

| ,  omEm
350
|

300
250 | | 1
200

L
|| iy
150 ||| 1] i il I
| [l

100 I

Count
—
=N
e —
_—
= T —

R FF 2] R B ) FFE
EHi—: filters EHRZ: filters EH=: filters EHAP: filters EHAF: filters EHA7X: filters EH3A: filters

FIGURE 4.22: # & P BB M L2RERAE



Chapter 4 ‘E B3z m 4 R 49
Blas L LTl Addafiter +
© © @ KHE
O NEE
300 @ /NHEE
© BiEE
[ P-4
250
200
€
3
© 150
100
50 |
0 |I|I| ||I|| II-III III.I ||m ‘.llll ||I||ﬂ|
B R L5 FRFfE [Sic] R R
EHi—: filters EHA—: filters EHA=: filters EHAPT: filters EHA: filters EH: filters E/AR: filters
FIGURE 4.23: ¥ HLZEAER &Y £2R=E
Actions »

famHe HFHTREEE Add a filter +
©

¥ 400

Table

B <
21
20
19
22

© 0/E=

3 200 & - " " l ..IIIII P
R L T R - i

v

BHiE: filters < Count -
NEE 288 428
INEE EMA 386
INEE YA 357
NEE 288 356
INEE EMA 309
INEE EHA 306
NEE 2f— 302
INEE =P 256
INEE Efi— 241
NEE X 237

FIGURE 4.24: # 4 P B3| A LA R A EH L



Chapter 4 ‘B 3z g 4

x

50

MO6A

+ 300

5 200 =
S 10 e

Table v

(S0
1
21

Export: Raw & Formatted &

FIGURE 4.25: #¥##H LR &% 4 F &7

4.2.7 Rig

#1A 106 F 12 At &
» 4o Figure 4.2652

B
BTk &
BT AL

i

HiE

INEE
INEE
NEE
INEE
INEE
INEE
INEE
INEE
INEE
INEE

ENERRERERAN

é}ﬁé’]& Uﬁi /\.J:-‘Fx/lL
460 # #E Xk

Visualize / TOP10 EHEBABRIES WL

Search.. (e.g. status:200 AND extension: PHP)

Add afilter +

E&gﬂjﬂh@h =

filters
EHN
EfiR
EfiR
2N
288
B
EfiR
=k
2R
BRI

AR AT ST B E

R RARCERRENO -

ol A .

=

2

Eﬂﬂiﬁmm. " Eﬁ@iﬂﬂﬂiiﬁ

|Count

Actions»

O KEHE
o NEE

- 1eE

313
280
278
252
244
241
235
233
226
220

L

B EEER ZAEAGAT 10 AR

AR

InPEREr N OME HE R

BibERL - 4 *}% i% % %}E [g ?& 2__] hGEE ﬁﬁ]
U.I [E jtﬂﬁé] B - EE)

Table  +

TOP10 B-HEERS A LS
SRR RE2)
LL(RE1655)

HE

EEHE T HOEE
RERFEEE0 - KFH)
E13

FRIGER £64)

A - B
(R H65)

abERL - )

Export: Raw & Formatted &

FIGURE 4.26: Topl0 B4 % %

save

Share

Figure 4.27 - ## B & E Tk $ AL TF R
8 ey B S T AR A
M EZE PSR ZHERERRT -

Sehda o

G4 B S
B A4

Refresh € @ Previous month >

eape—— o |

R

2371920
2323377
2105096
2,087,502
2010643
1,987,109
1682786
1574155
1559,289
1496893

PageSize| 10 4|



Chapter 4 B3R g Mt R ol

Visualize / TOP10 EHEKAERES W TR save Share Refresh < O Previousmonth >

Seach.. e, satus200 AND extesion o) uses ucenequery o [
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Visualize / EAPHAIE I Save Share Refresh € @ Previousmonth %
Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n
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fiték A
ELK Stack 2% 5 B&

Al EARBBAER

sudo apt-get update

FER L B3 vim B EIR vin L FALESRE T > BB

£

sudo

apt-get install -y vim ntp curl ssh

R 2. AR EMR AR TP HEX -

sudo vim /etc/hosts

# A NTF 7l % #

192.168.56.103 master

% B 3. % # open JDK o

sudo apt-get install -y openjdk-8-jdk

sudo 1ln -s /usr/lib/jvm/java-8-openjdk-amd64 /usr/lib/jvm/jdk

WER A SEBIRIE S -

vim .bashrc

# 4 % 1 @ /v A jdk.hadoop % 48 B % 4&

export JAVA_HOME=/usr/1lib/jvm/jdk/
HEANBRBEYH

source .bashrc
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A.2 Elasticsearch 2 #

$ EB% 1. sun Elastic 24 & &R -

https://packages.elastic.co/GPG-KEY-elasticsearch | sudo apt-key add -

B% 2. # 31 Elastic Stack KB %& -

sudo apt-get install -y apt-transport-https
echo "deb https://artifacts.elastic.co/packages/5.x/apt stable main" | sudo tee -a /

etc/apt/sources.list.d/elastic-5.x.1list

B ER 3. B EME ) & R &HE Elasticsearch o

sudo apt-get update

sudo apt-get install -y elasticsearch

F B 4. 44 elasticsearch.yml & #pER 7] BAFFER o

sudo vi /etc/elasticsearch/elasticsearch.yml

BHED EHMEH BTHARMTLBAEBRIEME AT -

cluster.name : hpc
network.host : 192.168.56.103
http.port : 9200

FER 6. ERURM I 5 elasticsearch 2% % aR BAA% 3L EL &) o

sudo systemctl restart elasticsearch

sudo systemctl enable elasticsearch

A.3 Logstash %%

H B 1. FHRLHE logstash o

sudo apt-get install -y logstash

%ET%\ 2 f’;ﬁ %Ij] /E nikt

61




cd /usr/share/logstash
sudo bin/logstash -e 'input {stdin{ } } output {stdout{ } }'
# AN Hello

% % % ® ¢ ¥ ~naster Hellof| A& A Kh st E ¥

B BR 3. IR TG

sudo vi /etc/logstash/conf.d/first-pipeline.conf

BhaANTHSHETHNR FEEWALHFLFM4%D “Logstash configuration file”

input {
file {
path => "/var/log/*.log"
}

output {
elasticsearch {
hosts => " 192.168.56.103:9200"
manage_template => false
index => "J{[Gmetadata][beat]}-%{+YYYY.MM.dd}"
document_type => "}{[@metadatal] [typell}"
}

B EBR 4. FEURM I 45 logstash 2% & m B A& 3HELE) o

sudo systemctl restart logstash

sudo systemctl enable logstash

A.4 Kibana #&#

F B 1. T %K Kibana °

sudo apt-get install -y kibana

& B 2. 4% kibana.yml -

sudo vi /etc/kibana/kibana.yml

T3 EMEB BT RARTLBEBRIEME AT -
62




server.port: 5601
server.host: "192.168.56.103"

elasticsearch_url :http://192.168.56.103:9200

F R 6. FEUIRFS I 4% kibana 2% € R B AL B EL S o

sudo systemctl restart kibana

sudo systemctl enable kibana
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fftek B

Get MO5A Shell Script

B.1 getmO5a.sh & % 54845 MO5A &}

getmOba.sh

#/bin/bash

#8&TDCSHE £ & M X & 4

#let date format to 20170720...
Dataday=$(date -d '10 min ago' +%Y%m%d)
Datahour=$(date -d '10 min ago' +%H)
Dataminute=$(date -d '10 min ago' +%M)
Dataminute=$(expr "$Dataminute" / 5 \x 5)
Dataminute=$(printf "%02d\n" $Dataminute)
Dataweekday=$(date -d '10 min ago' +%a)

Datamonth=$(date -d '10 min ago' +%B)

#3% CTDCS MOSAT #4 # £ L M A T R &

Url="http://tisvcloud.freeway.gov.tw/history/TDCS/M0O5A/$Dataday/$Datahour/TDCS_MOSA_"
$Dataday"_"$Datahour$Dataminute"00.csv"

Filename="TDCS_MO5A_"$Dataday"_"$Datahour$Dataminute"00.csv"

filename2=$Dataday".csv"

TMPF="tmpl.csv"

cd /tmp

HAHRATREERTRAAE T FAHFEMNFHF60R
res=$(curl -s -o /dev/null -w '%{http_code}\n' $Url)
while [ $res -eq "404" ]

do
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sleep 60
res=$(curl -s -o /dev/null -w 'Y{http_code}\n' $Url)

done

#F 3 TDCS MOSA#% £

wget $Url

HETHENBERFT R TR AL E O
cat $Filename | awk -F"," 'BEGIN{OFS=","}{print $1,$2,%$4,$5,$6}' > $TMPF

IFs="','

HETHENBERF R BEHZHABMI T XL/ mATH

while read GantryPoint oChineseName dChineseName Gps

do

sed -i "s/$GantryPoint/$Datamonth","$Dataweekday","$GantryPoint","$oChineseName"-"
$dChineseName" ,"$Gps/g" $TMPF

done < /home/hpclab/TDCSPoint.csv

#EREREERE L EZNE
cat $TMPF >> /home/hpclab/mO5a/$filename?2

#HRY FHE
rm -f $Filename
rm -f *.csvx*

cd ~
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B.2 getmO5b.sh K 3%35 % B #1 MO5A &k}

getm05b.sh

#/bin/bash

#B 5 TDCSHE & £ # A6 XNk X & #

#let date format to 20170720...
#3 BB 44 H

Dataday=$1

Dataweekday=$(date -d $Dataday +%a)
Datamonth=$(date -d $Dataday +%B)
TMPF="tmpl.csv"
TMPF2="$Dataday.csv"

cd /home/hpclab/tempm0O5a/

#3% D BF 4 # A00-23

for ((i=0; i<=23; i++))

do

#let times format to 00 01 02 ~23

Datahour=$(printf "J%02d\n" $i)

#3X A 48 4 $ /0005 10....55
for ((j=0; j<=55; j=j+5))
do

Dataminute=$(printf "%02d\n" $j)

#3% TTDCS MOBAT #4484 £ £ # A F & fr &
Url="http://tisvcloud.freeway.gov.tw/history/TDCS/MO5A/$Dataday/$Datahour/TDCS_MO5SA_"
$Dataday"_"$Datahour$Dataminute"00.csv"

Filename="TDCS_MO5A_"$Dataday"_"$Datahour$Dataminute"00.csv"

#F # TDCS MOS5A#% £

wget $Url

HETHENBERFT R TR AL E O
cat $Filename | awk -F"," 'BEGIN{OFS=","}{print $1,$2,%$4,$5,$6}' > $TMPF

IFs="',"

HETHENBERF R BEHIHBO T XL B AT H

while read GantryPoint oChineseName dChineseName Gps

do

sed -i "s/$GantryPoint/$Datamonth","$Dataweekday","$GantryPoint","$oChineseName"-"
$dChineseName" ,"$Gps/g" $TMPF

done < /home/hpclab/TDCSPoint.csv
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#AF R TR 1 A M E 0 %
cat $TMPF >> $TMPF2

done

done

mv $TMPF2 /home/hpclab/m05a/

#ER YA E
rm -rf *.csv

cd ~

67




B.3 gettarmO5a.sh &2 €4 76045 % B 81 % #

gettarm(0b5a.sh

#/bin/bash

#B 5 TDCSHE & £ # A6 XNk X & #

#3W N B 8 AR

#let date format to 20170720...
Dataday=$1

Dataweekday=$(date -d $Dataday +%a)
Datamonth=$(date -d $Dataday +%B)
TMPF="'tmpl.csv'
TMPF2="$Dataday.csv"

cd /home/hpclab/tempm0O5a/

rm -f *.csv

#3% € TDCS MOSAT #4 # £ & M X T i &
filename="MO5A_$Dataday.tar.gz"

Url="http://tisvcloud.freeway.gov.tw/history/TDCS/MO5A/"$filename

#F # TDCS MOS5A#% £
#download opendate from ETC MO5A

wget $Url

#A2 R 45 TDCS MOBAZ it » @K & A cesvF R & M 8 b Bltarlist i £

tar -xzvf $filename | grep csv > tarlist.txt

#F Mtarlisf £ > — — B ERITHF %R

while read mfilepwd

do

HETHEHBBERFR TR L Z M a

cat $mfilepwd | awk -F"," 'BEGIN{OFS=","}{print $1,$2,$4,$5,$6}' > $TMPF
IFs="',"

HETHENBRERF R BEHZHROFT X LB/ MWAETH

while read GantryPoint oChineseName dChineseName Gps

do

sed -i "s/$GantryPoint/$Datamonth","$Dataweekday","$GantryPoint","$oChineseName"-"
$dChineseName" ,"$Gps/g" $TMPF

done < /home/hpclab/TDCSPoint.csv

HFREBBZAMHMAEERE

cat $TMPF >> $TMPF2

done < tarlist.txt
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HRFREBBZAMNBHFERMLE

mv

#5

rm
rm
rm

cd

$TMPF2 /home/hpclab/m05a/
-rf *.csv

-rf MO5A/

-rf *.gz
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it

Get MOGA Shell Script

C.1 getmO6a.sh & B BfF MO6A %}

getmO6a.sh

#/bin/bash

cd /home/hpclab/temp

#B 5 TDCSHE £ £ M X R E 4 H

#let date format to 20170720...
Dataday=$(date -d 'l days ago' +%Y%m%d)
Dataweekday=$(date -d $Dataday +%a)

Datamonth=$(date -d $Dataday +%B)

tFEHRYEEE

rm -rf *.csv

AR R BT H AT Y M E

#create new file for row data for all data
TMPF1="'tmpl.csv'

TMPF2='tmp2.csv'

TMPF3='tmp3.csv'

TMPF4="$Dataday.csv"

#EL S TDCSHE £ & M 4& X% & & %
for ((i=0; i<=23; i++))

do




#let times format to 00 01 02 ~23

Datatimes=$(printf "%02d\n" $i)

#J§ TDCS MOGAT H B 23 & A — 18 & #
Url="http://tisvcloud.freeway.gov.tw/history/TDCS/M06A/$Dataday/$Datatimes/TDCS_MO6A_"

$Dataday" _"$Datatimes"0000.csv"

#F #{ TDCS MO6A# %
#download opendate from ETC MO6A

wget $Url

HETHENBAERF R TRALEOMM

#merge every hour data to all day datas

#only get "VehicleType", "DetectionTime_0", "GantryID_0", "DetectionTime_D", "
GantryID_D","TripLength"

cat "/home/hpclab/temp/TDCS_MO6A_"$Dataday"_"$Datatimes"0000.csv" | awk -F, 'BEGIN{OFS
=","}{print "vt"$1,$2,"0"$3,$4,"d"$5,$6}"' > $TMPF1

IFs="',"

TR EHBRRF L KEMAHRRE S ABTHEENNATRIHRO AR ENM LMK

cat "/home/hpclab/temp/TDCS_MO6A_"$Dataday"_"$Datatimes"0000.csv" | awk -F, 'BEGIN{OFS
=","}{print $2}' > $TMPF2

cat "/home/hpclab/temp/TDCS_MO6A_"$Dataday"_"$Datatimes"0000.csv" | awk -F, 'BEGIN{OFS
=","}{print $4}' >> $TMPF2

sort $TMPF2 | cut -c1-13 | uniq > $TMPF3

HEITHEHBERF R KEFHBRATX LB AT AREETH

while read GantryPoint oChineseName dChineseName Gps

do

sed -i "s/"o"$GantryPoint/$GantryPoint","$oChineseName","$Gps/g" $TMPF1
sed -i "s/"d"$GantryPoint/$GantryPoint","$dChineseName","$Gps/g" $TMPF1
done < /home/hpclab/TDCSPoint.csv

HETHENBERAR  BEHZHBOHT XL HOALHEEH

#find VehicleType add chinese name

while read Vt VehicleType VehicleTypeCN

do

sed -i "s/$Vt/$Datamonth","$Dataweekday","$VehicleType","$VehicleTypeCN/g" $TMPF1

done < /home/hpclab/VehicleType.csv

HETHEDBERFRL BEIHBRANREIN LB MWATH
while read DetectionTime

do

DataHour=$(echo $DetectionTime | cut -c12-13 )

sed -i "s/$DetectionTime/$DataHour","$DetectionTime/g" $TMPF1
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done < $TMPF3
cat $TMPF1 >> $TMPF4

done

#HRY FEHEE
mv $TMPF4 /home/hpclab/m06a/
rm -rf *.csv

cd ~
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C.2 getmO6b.sh K 3%35 % 8 28 MO6A ZH

getmO6b.sh

#/bin/bash

cd /home/hpclab/temp

#8 & TDCSHE K & 4 A % & 4 #

#3W BB 4 4B

#let date format to 20170720...
Dataday=$1

Dataweekday=$(date -d $Dataday +%a)

Datamonth=$(date -d $Dataday +%B)

#EBRYEHNE
#remove old temp filw

rm -rf *.csv

#ERETHAFYHEHE

#create new file for row data for all data
TMPF1="'tmpl.csv'

TMPF2="'tmp2.csv'

TMPF3='tmp3.csv'

TMPF4="$Dataday.csv"

#B 5 TDCSHE £ £ M X R T 2 H
for ((i=0; i<=23; i++))

do

#let times format to 00 01 02 ~23

Datatimes=$(printf "%02d\n" $i)

#44TDCS MOGAT # B &% & A — 8 £ #
Url="http://tisvcloud.freeway.gov.tw/history/TDCS/M06A/$Dataday/$Datatimes/TDCS_MO6GA_"

$Dataday" _"$Datatimes"0000.csv"

#F # TDCS MO6A# %
#download opendate from ETC MO6A

wget $Url

HETHENBERF R R AL ZOMM
#merge every hour data to all day datas

#only get "VehicleType", "DetectionTime_0", "GantryID_0", "DetectionTime_D",

GantryID_D","TripLength"
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cat "/home/hpclab/temp/TDCS_MO6A_"$Dataday"_"$Datatimes"0000.csv" | awk -F, 'BEGIN{OFS
=", "}{print "vt"$1,$2,"0"$3,$4,"d"$5,$6}' > $TMPF1
IFS="',"

HETHENBERF R KEFMEHERLE ATRBENAZIBRBOAOCREIR LMK

cat "/home/hpclab/temp/TDCS_MO6A_"$Dataday"_"$Datatimes"0000.csv" | awk -F, 'BEGIN{OFS
=","}{print $2}' > $TMPF2

cat "/home/hpclab/temp/TDCS_MO6A_"$Dataday"_"$Datatimes"0000.csv" | awk -F, 'BEGIN{OFS
=","}{print $4}' >> $TMPF2

sort $TMPF2 | cut -c1-13 | uniq > $TMPF3

HETHENBERAR  HAESHBOHT X LB/ MAZREEH

while read GantryPoint oChineseName dChineseName Gps

do

sed -i "s/"o"$GantryPoint/$GantryPoint","$oChineseName","$Gps/g" $TMPF1
sed -i "s/"d"$GantryPoint/$GantryPoint","$dChineseName","$Gps/g" $TMPF1

done < /home/hpclab/TDCSPoint.csv

HETHENBRERAL HEHIRHBOTX LB/ mAEHETH

#find VehicleType add chinese name

while read Vt VehicleType VehicleTypeCN

do

sed -i "s/$Vt/$Datamonth","$Dataweekday","$VehicleType","$VehicleTypeCN/g" $TMPF1

done < /home/hpclab/VehicleType.csv

HETHENBERFTR KEIBBRAOCRINALEHmARTH
while read DetectionTime

do

DataHour=$(echo $DetectionTime | cut -c12-13 )

sed -i "s/$DetectionTime/$DataHour","$DetectionTime/g" $TMPF1
done < $TMPF3

cat $TMPF1 >> $TMPF4

done

#ER YRR
mv $TMPF4 /home/hpclab/m0O6a/
rm -rf *.csv

cd ~
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C.3 gettarmO6a.sh R ¥ .3t 76935 £ B

gettarm(O6a.sh

0 H

#/bin/bash

cd /home/hpclab/tarmO6a

#E A5 TDCSHE £ & M X% & 4 #

#F M B ML K

#let date format to 20170720...
Dataday=$1

Dataweekday=$(date -d $Dataday +%a)

Datamonth=$(date -d $Dataday +%B)

#ERYEHEE
#remove old temp filw

rm -rf *.csv

BR R BT AAFY AL E

#create new file for row data for all data
TMPF1="'tmpl.csv'

TMPF2="'tmp2.csv'

TMPF3='tmp3.csv'

TMPF4="$Dataday.csv"

filename="MO06A_$Dataday.tar.gz"

#4% TDCS MOGATF 3 B 15 3% & A — 18 £ #t

Url="http://tisvcloud.freeway.gov.tw/history/TDCS/MO6A/"$filename

# T K TDCS MO6A#E &
#download opendate from ETC MO6A

wget $Url

#7 R 45 TDCS MOGAE #t » L BIE & A cesvF R & M 8 i Bltarlist i £

tar -xzvf $filename | grep csv > tarlist.txt

#F MrarlisB £ ——BHFETH R
while read mfilepwd

do

HETHEHBBERFR TR Z M

#merge every hour data to all day datas

#only get "VehicleType", "DetectionTime_0", "GantryID_0", "DetectionTime_D",

GantryID_D","TripLength"

1)




cat $mfilepwd | awk -F, 'BEGIN{OFS=","}{print "vt"$1,$2,"0"$3,$4,"d"$5,%6}"' > $TMPF1

#find GantryPoint add ChineseName, Gps

IFS=","

HETHENBRERALR HHML2ERE ATREEMAZZHBROANREZN L H
cat $mfilepwd | awk -F, 'BEGIN{OFS=","}{print $2}' > $TMPF2
cat $mfilepwd | awk -F, 'BEGIN{OFS=","}{print $4}' >> $TMPF2

sort $TMPF2 | cut -c1-13 | uniq > $TMPF3

HETHENBERF R BEIZAMO T XL/ AR RETH

while read GantryPoint oChineseName dChineseName Gps

do

sed -i "s/"o"$GantryPoint/$GantryPoint","$oChineseName","$Gps/g" $TMPF1
sed -i "s/"d"$GantryPoint/$GantryPoint","$dChineseName","$Gps/g" $TMPF1

done < /home/hpclab/TDCSPoint.csv

HETHENBERF R BEIABRIFX LB AELHETH
#find VehicleType add chinese name

while read Vt VehicleType VehicleTypeCN

do

sed -i "s/$Vt/$Datamonth","$Dataweekday","$VehicleType","$VehicleTypeCN/g" $TMPF1

done < /home/hpclab/VehicleType.csv

#EITHEHBERF L KEIZHBRAMNRER LB MWAFTH

while read DetectionTime

do

DataHour=$(echo $DetectionTime | cut -c12-13 )

sed -i "s/$DetectionTime/$DataHour","$DetectionTime/g" $TMPF1
done < $TMPF3

cat $TMPF1 >> $TMPF4

done < tarlist.txt

#ER Y R

mv $TMPF4 /home/hpclab/mO6a/
rm -rf *.csv

rm -rf var/

rm -rf *.gz

cd ~
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ek D

Logstash configuration file

logstash get TDCS.conf

input {
file {
#3% K H RMOBAKE R 69 B & fx &
path => "/home/hpcuser/mOba/*.csv"
start_position => beginning
type => "mOba"
}
file {
#3% T BMOBAME £ o9 B sk M B
path => "/home/hpcuser/TDCS/*.csv"
start_position => beginning
type => "mO6a"
}
}
filter{
#5051 K MOSA X MOBA A 5 1 4T & 4+ 46 X 4% R A A 2 B3 X
if [type] == "mOba"{
csv {
columns => ["TimeInterval", "DataMonth", "DataWeekday", "
GantryPoint", "ChineseName", "geoip.location", "VehicleType", "SpaceMeanSpeed", "
TrafficVolume"]
}
date {
match => [ "TimeInterval", "yyyy/MM/dd HH:mm" ]

timezone => "Asia/Taipei"

target => "Qtimestamp"
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mutate{
convert => ["SpaceMeanSpeed",

convert => ["TrafficVolume",

"integer"]

"integer"]

}
}
if [typel == "mO06a"{
csv {

columns => ["DataMonth", "DataWeekday", "VehicleType", "VehicleCN",

DataHour_0", "DetectionTime_0", "GantryID_0", "GantryCN_O", "GpsLocation_O", "

DataHour_D", "DetectionTime_D", "GantryID_D", "GantryCN_D", "GpsLocation_D", "

TripLength"]

}
date {
match => [ "DetectionTime_D", "yyyy-MM-dd HH:mm:ss" ]
timezone => "Asia/Taipei"
target => "Qtimestamp"
}
mutate{
convert => ["TripLength", "integer"]
convert => ["DataHour_0", "integer"]
convert => ["DataHour_D", "integer"]
}
}
}
output {

#5 3 4K MOSA R MOGA%E %] 8 & 2] R B &9 T H &

if [typel "mO5a"{

elasticsearch {
hosts => "192.168.56.103:9200"

index => "logstash-%{type}-%{+YYYY.MM.dd}"

document_type =>

}

u%{type}n

}
1 ==

if [type "m06a"{

elasticsearch {
hosts => "192.168.56.103:9200"

index => "logstash-%{type}-%{+YYYY.MM.dd}"

document_type =>

}

"%{type}"
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[k B

TDCSPoint file

TDCSPoint.csv £ HHEF EFI R ERERERLMBLARFLABEOER £

BAEGAAR IS - E TR RS LA RAA R I AR LT o

01F0005S, A s (AR &), A% (k& %K%),"25.11878611,121.7317639"
01F0017S, A % (K &k B %), A ¥ ,"25.10956667,121.7259056"

01F0029S, A\, K % % # (i 3 4£62) ,"25.10311111,121.7173694"
01F0061S8, K # % # (3% # 462), & ¥ ,"25.08839444,121.6934833"
01F0099S, A 3,74 &t ~ ik 4 % (32 4 B 3) ,"25.07626389,121.6594778"
01F0147S, % 1k ~ W ik % #% (& B ®3), £ 4 ,"25.06564444,121.6135194"
O1F0155S, R #, W (& X R~ R #),"25.06475278,121.6059028"
01F0182S, W ¥ (d m R » M%), H L (Z B %) ,"25.06898611,121.5802306"
01F0248S,H L (W %), 43 (FZ B > ) ,"25.07763056,121.5166028"
01F0264S, 54t (& F Jb » £ 4R), =% ,"25.07746389,121.5013861"
01F0293S, =% , & it ,"25.07479722,121.4729611"

01F0339S, E A%, & /A B ,"25.068239,121.428764"

01F0376S, & A B , 4k 1 (X 1t — ) ,"25.058667,121.397306"
01F0413S,# o (X4t — %), #4 o (x 1t b #) ,"25.065081,121.363444"
01F0467S,#k v (X {3t &), H H ,"25.047075,121.317761"

01F0509S, ¥t A , # 3% % % (i # B 2) ,"25.027206,121.283072"

01F0532S , # 3 42 4 GE B B2), PIE R & ,"25.012944,121.266194"
01F0557S, v B IR % & , M ¥E ,"24.99858333,121.2477222"

01F0578S, M ¥ , P ¥# ,"24.984414,121.233197"

01F0633S, ¥ 3 , F 44 % %4 (i 3 £ 66) ,"24.949281,121.195594"
01F0664S, P44 % # (i 3 £ 66), %) JF ,"24.929544,121.176919"
01F0681S, %) %5 , # #§ ,"24.917967 ,121.167586"

01F0699S, #5 #% , & AT # ,"24.901297,121.154230"

01F0750S, K BT #% , #9 0 ,"24.893436,121.111731"
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01F0880S, # O , 45 4t ,"24.848719,121.019031"

01F0928S5, 47 4t , M #r (K 12 ¥ ) ,"24.808453,121.010306"

01F0950S, # 47 (K 45 8&) , ¥ 47 (4 2 B &) ,"24.789622,121.005247"
01F0980S, M 47 (£ E &), M4 % %4 (i # K 3),"24.763586,120.998861"
O01F1045S, # 4 % % (i # B 3), 3 5 ,"24.727131,120.951897"
01F1123S,8E 4y , 58 B ,"24.67931667,120.9042667"

01F1292S,38 B , # £ ,"24.550442,120.838925"

01F1389S, % % ,4M 4% ,"24.485919,120.781903"

01F1465S,4A 4% , = % ,"24.420514,120.775731"

01F1572S,= % , 5 ¥ ,"24.339147,120.72085"

01F16218, 5 2,46 ¥ % # (i # ®4),"24.301186,120.697325"
01F1664S, 4 * 42 % (E # HW4), ¥ & ,"24.262647,120.691956"
01F1725S, % /& , K & ,"24.212956,120.671375"

01F1774S, K%, &6 ¥ (& % Kid),"24.184592,120.635611"

01F1802S, &6 ¥ (& # K i), 4 ,"24.163706,120.621933"

01F1839S, & & , £ W ,"24.130767,120.617247"

01F1906S, £ W , %1t A4 %4 (i 3 B 3) ,"24.113572,120.568131"
01F19608, % 1t % % (i& #: B 3), ¥ 1L ,"24.085622,120.52785"
01F20118, %1t , 3k B % %4 (i # £76) ,"24.040639,120.522786"
01F2089S, 34 B % % (2 4 £76), B #4 ,"23.971794,120.506117"
01F21568, 8 #k, 4t 3+ ,"23.912769,120.49765"

01F2249S, 3t 3, ®#% ,"23.830569,120.484881"

01F2322S, B2, 5 B (S} < B 4 1) ,"23.766328,120.469342"
01F2394S, t B (3 A~ #i & :8), 3 & (1568 ) ,"23.702603,120.474917"
01F2425S8, 3} & (1684 ), T4 4 % (& % £78) ,"23.677375,120.462281"
01F2483S, T #k 4% 4 (£ #: £78), A4 ,"23.629158,120.440264"
01F2514S, K # , K # ,"23.601989,120.435417"

01F2603S, K # , £ % ,"23.526739,120.405583"

01F2674S, &£ % ,7K £ ,"23.469403,120.3777"

01F27148,K b, & & % % (3% # £82) ,"23.436367,120.361561"
01F2827S8, A & % % (G2 8 4£82) , # & R # & ,"23.347469,120.322192"
01F2866S, ¥ ¥ R % & , # % ,"23.320994,120.298703"

01F2930S, # % , F % 4 # (i 4 4£84) ,"23.272589,120.265769"
01F3019S, F % % % (i 8 £ 84), i 8 ,"23.205089,120.236675"
01F3083S, J

fa

, 4% ,"23.148131,120.231303"
01F31268,% & , & h 4 %4 (i 3 B 8) ,"23.104817,120.247681"
01F3185S, 4 & % %4 (i2 # B 8), K & ,"23.051311,120.253025"

01F3227S, A B, A % ,"23.014172,120.249997"

o> x

01F3252S, K ¥ , 4 & (4= 48),"22.991814,120.248175"

01F32868, & & (1= 1%) ,1= 4% % % (i& # £86),"22.960903,120.249822"
01F3366S,1= & % # (i& # £86), ¥ 45 ,"22.892619,120.27215"
01F3398S, % 4 , & #},"22.867419,120.284989"

01F3460S, & #, M .4, ,"22.818039,120.312731"

01F35258, [ i , #h 4 (3 4k %) ,"22.761672,120.330806"

01F3561S , 4% # (H 4% %5 ) , 4 4% (B 4% %) ,"22.728956,120.333764"
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01F3590S, 4 (Bl # %), M2 42 % (E#H R10 - X ¥ ) ,"22.703525,120.328219"
01F3640S, M 4 2 4 GEHERI10 KPP &), S #4 (4w ZEHWK),"22.658892,120.332081"
01F3676S, otk (4w~ ZE ), S (¥ E - = % %),"22.627819,120.336222"
01F3686S, (Y ik~ = $ %), mER & FH v EiE,"22.618206,120.336853"

M (P b w8, B HE s (7 A %) ,"22.581933,120.32315"
O1F0005N, A (k& B ), A e (A% %) ,"26.11831111,121.7316361"
O1F0017N, N 3% , &K % (K & B %) ,"25.10956667,121.7259056"

01F3736S,

01F0029N, K # % % (i # £62), A 3% ,"25.10311111,121.7173694"
01F0061N, Z 3 , K % % # (i 3 462) ,"25.08839444,121.6934833"
O01FO0099N, ¥ ik ~ Wik % %4 (G2 B B 3), & 3 ,"25.07604444,121.6594222"
O1FO0147N, £33, 1k ~ ¥ ik A 4 (& # B 3) ,"25.06564444,121.6135194"
O01F0155N, W # (& 7% R ~ MR ¥ ), £ # ,"25.06475278,121.6059028"
01F0213N, B L(Z H & #%), A #M(H X £ R H#%),"25.073053,121.550358"
01F0233N, 3t (Z Bt ~ £4), B L (2 B ) ,"25.07301944,121.5307028"
01F0256N, =% , 4 Jd6(E B b+ £ 4Kk),"25.07806667,121.5091056"
01F0293N, A it , = & ,"25.07479722,121.4729611"

01F0339N, & A B , B % ,"25.068239,121.428764"

01F0376N,# o (Xt — %), % A 5 ,"25.058667,121.397306"
01F0413N, 4k B (X4t db ), 4 v (X 1t — ) ,"25.065081,121.363444"
01F0467N, ¥k B , # v (X 1L Jt ¥ ) ,"25.047075,121.317761"

O01FO509N, # 35 4 % (2 # ®2) , 4t B ,"25.027206,121.283072"
O1FO0532N, ¥ B AR F & , # 35 A 4 (i #: H2) ,"25.012944,121.266194"
01FO557N, WM ¥E , ¥ B IR &% & ,"24.998583,121.247722"

01F0584N, ¥ 3% , /9 ¥ ,"24.980558,121.228944"

01F0633N, - 4& % % (i 3 £ 66), 7 ## ,"24.949281,121.195594"
01F0664N, #) %5 , - 44 % % (i # £ 66) ,"24.929544,121.176919"
01F0681N, #5 # , 4h %7 , "24.917967 ,121.167586"

01F0699N , ¥ AT % , # #5 ,"24.901297 ,121.154230"

01FO750N, # 0 , & A7 % ,"24.893436,121.111731"

01F0880N , # db , #1 1 ,"24.848719,121.019031"
01F0928N, # 47 (& 48 8 ) , 47 Jb ,"24.808453,121.010306"

O01F0956N, M A (# 2 E &), M 4T (£ K %) ,"24.783944,121.003725"
O1FO97IN, ¥ 2 4 GE B BE3) ,, N (H L B &) ,"24.764414,120.999897"
O1F1045N, SEfy , ¥ 45 % # (i 3 H3),"24.727131,120.951897"
01F1123N, 85 & , 381y ,"24.67931667,120.9042667"

01F1292N, % % ,38 B ,"24.550442,120.838925"

O1F1389N, 4R 4% , ¥ % ,"24.485919,120.781903"

01F1465N, = % , 4R 4% ,"24.420514,120.775731"

01F1572N, 5 2, = % ,"24.339147,120.72085"

01F1621N, & ¥ % # (& 3 HW4), )5 £,"24.301186,120.697325"
O1F1664N, ¥ B , & & % # (i 3 B 4) ,"24.262647,120.691956"
O01F172BN, K % , % /& ,"24.212956,120.671375"

O1F1774N, & P (& % K#E), K ,"24.184592,120.635611"

O01F1802N, & &, & ¥ (& # K i) ,"24.163706,120.621933"

01F1839N, £ |, & & ,"24.130767,120.617247"

81




01F1906N, ¥t 4 #4 (2 # ®W3),F ® ,"24.113572,120.568131"
01F1960N, # 4t , H 1t A4 4 (32 4 B 3) ,"24.085622,120.52785"
O01F2011N, 3 B % 4 (& # £ 76), %16 ,"24.040639,120.522786"
O1F2089N, B #h , 3 B % %4 (i 8 £76) ,"23.971794,120.506117"
01F2156N, 3t 3}, B 4k ,"23.912769,120.49765"

01F2249N, % # , 4t 3} ,"23.830569,120.484881"

01F2322N, & B (3} < B 4 3E), % ¥ ,"23.766328,120.469342"
01F2394N, 3} & (15884 8 ), v B (3} X B & 18) ,"23.702603,120.474917"
01F2425N, EAk % %4 (i 8 £78), 3} & (1684 ) ,"23.677375,120.462281"
01F2483N, K4k, E4R A 4 (& # £78) ,"23.629158,120.440264"
01F2514N, R # , K # ,"23.601989,120.435417"

01F2603N, % % , K # ,"23.526739,120.405583"

01F2674N, kK b, £ % ,"23.469403,120.3777"

01F2714N, £ % % # (& # £82),7k k£ ,"23.436367,120.361561"
O1F2827N, M ¥ B & , £ & % % (i 3 £82),"23.347469,120.322192"
01F2866N, # % , ¥ % R #% & ,"23.320994,120.298703"

01F2930N, F % % # (i # £84), # % ,"23.272589,120.265769"
O1F3019N, it &, F % 4 # (i # £84),"23.205089,120.236675"
01F3083N, % & , ik & ,"23.148131,120.231303"

01F3126N, 4 h 4 4 (2 B W8), % & ,"23.104817,120.247681"

O1F3185N, K B , 4 & % #4 (& B H8),"23.051311,120.253025"

01F3227N, K # , K & ,"23.014172,120.249997"

01F3252N, &4 & (f=4&), K # ,"22.991814,120.248175"

01F3286N,{= 48 % # (i # 4£86), 4 & (4= 48) ,"22.960903,120.249822"

01F3366N, & 47 , 1= 1& % % (i # £ 86) ,"22.892619,120.27215"

01F3398N, & #t, % 47 ,"22.867419,120.284989"

01F3460N, [ \ly , & #+ ,"22.818039,120.312731"

O01F3525N, # #: (ME A8 %), M L ,"22.761672,120.330806"

O1F3559N, 4 # (B 45 &) , # A (3L #h 88 ) ,"22.730903,120.334286"

O1F3590N, /i & 4% # (£ # B 10 ~ K ¥ %), # % (B 45 ¥ ) ,"22.703525,120.328219"
01F3640N, itk (Ju 4w » B HHK), B2 424 (GEHE10 - A ¥3),"22.658892,120.332081"

01F3676N, (¥ iE ~ = % %), H 4 (4w~ 2 EK),"22.627819,120.336222"

et

O1F3696N, % % & FTH o B, H# (¥ E - = % 8),"22.609428,120.339608"
O1F3736N, & # 3% (¥ 4 %), & 43 (P L w i) ,"22.581933,120.32315"
01HO163S,7% it » W L A % (2B H1F &), R 7H,"25.064006,121.598733"
01H0206S, 3% 18 , 3% 4k ,"25.07275,121.557739"

01HO0305S8,3 Jb , & Ak (% %) ,"25.072747,121.450939"

01HO0334S, & B (& %), %~ 5 ,"26.068728,121.433281"

01H0447S, % 2~ B , ¥ 3% 4 # (i #: B 2),"25.060125,121.331858"
O1HO579S, # 35 %4 4 (£ # B 2), P3¢ ,"24.984094,121.232531"

01HO0610S, ¥ ¥ , # #§ ,"24.96525,121.209867"

O1HO174N,3RTE, W ik~ W LA 4 (GEHBE1F &) ,"25.065544,121.588044"
O01HO200N, F# f&Jb L o B iE ,3% 78 ,"25.070994,121.562519"
01HO0208N, 3 Jb, F# A L & o [ 8 ,"25.072261,121.555014"

01HO271N, & A% (& 22), % Jb ,"25.075256,121.494019"
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01HO333N, % 5 , A & (& %) ,"25.068147,121.435133"

O01HO447N, # 35 42 % (£ #H H2), % » 5 ,"25.059242,121.332072"

O1HOB79N, ¥ 38 , #% 3% % % (i #: B 2) ,"24.983667,121.232981"

01HOG08N, #5 # , F ## ,"24.965878,121.211614"

03F0006S, % 4,3 £ % %4 (i # 4£62) ,"25.137106,121.708908"
03F0087S,3H R 4 4 (i 4 4$62),7% 1k 2 4 (2 8 B 1),"25.089994,121.653556"
03F0116S, W ik % %4 (EH BW1),# 4 £ % ,"25.065611,121.643467"
03F0136S,# & A ¥ ,d & (2 #3® R Ki),"25.052742,121.631281"
03F0158S, M (R HBE R KE), 4B A% (2 #H B A),"25.036533,121.621386"
03F0201S, B 2 4 (EH R E), KM (£ HE W3F),"25.007436,121.595981"
03F0217S, R A (i #: B3 F ), # /& (¥ #85),"24.993567,121.592933"
03F0301S, #7 /5 (¥ #88), % i (¥ £ ~ % E &) ,"24.96255,121.530572"
03F0337S, % s (¥ = » e HE#8), ¥ fu (GE 3 £ 64) ,"24.978881,121.502381"
03F0394S, ¥ #fv (i # £ 64), £ 3% (if # £ 65),"24.975247,121.454925"
03F04475, + 3 (i # £ 65) , ¥4k, "24.950503,121.412681"

03F0498S, #f #k , = % ,"24.943825,121.365275"

03F05258, = % , % 3k 4 # (i 3 B 2) ,"24.936025,121.3419"

03F0559S8, B 3k 42 4 (£ #: W2), K% (i # 5£66) ,"24.930225,121.312458"
03F0648S, K % (i 3 4£66), %% ,"24.878792,121.250839"

03F0698S, % % , B ® IR &% & ,"24.856558,121.208581"

03F0783S, M @M % & , M % ,"24.797339,121.179128"

03F0846S, B & , 45 #& , "24.791439,121.125997"

03F0961S, 47 #k , § s ,"24.758442,121.030425"

03F0996S, F i, ¥ 47 % % (i # B 1) ,"24.755811,120.997269"

03F10228, # #f 4 % (G2 4 B 1), 5 ¥ ,"24.757914,120.972267"

03F10518, # ¥ , % s ,"24.753094,120.945675"

03F1128S, & i, @ % (i # £ 61) ,"24.711383,120.889639"

03F11615, & % (i # £ 61) ,4 % ,"24.698006,120.860086"

03F1215S, 4 & , A L ,"24.655964,120.838242"

03F1257S, A i, 4% #£ ,"24.627161,120.814006"

03F1332S,#4 &, B R H & ,"24.579642,120.764417"

03F1395S, B MM B & ,#@ § ,"24.531125,120.733253"

03F1485S,:#® F , 3,42 ,"24.467308,120.681217"

03F1633S, 3.4 , K ¥ ,"24.341119,120.651567"

03F16518, K ¥, ¥ # % % (i #: B 4) ,"24.334719,120.635578"

03F1710S, ¥ i A2 % (i - B4) ,% KR #&% & ,"24.292881,120.601964"
03F1739S, % KB & , ) & ,"24.269464,120.590806"

03F1779S, 7 B , %2 4 ,"24.234647,120.593306"

03F1860S, %€ # ,#v £ ,"24.177831,120.548244"

03F1944S,fv £ , %1t A 4% (G2 # H1),"24.119011,120.536692"

03F1991S, # it 2 % (E H R 1), & (& # £74),"24.102808,120.577661"
03F2066S, M & (& # 474), 54 8 ,"24.070333,120.639711"

03F2079S, & B , ¥ #% (i # £ 63) ,"24.067778,120.652361"

03F2100S, ¥ 4% (2 #: 463), F % (434 - KF-474),"24.060653,120.670964"
03F2129S , B (434 ~ KF-4674),F % 4 % (i£ 4 ®6),"24.037392,120.675775"
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03F2152S , B 4 4 (2 B HW6), ¥ 4 ,"24.019992,120.663222"

03F2194S, ¥ &, ¥ B 4 4 (& 76- A 4}y 5§ ) ,"23.985844,120.652714"
03F2235S, ¥ #L 4 #, (4 76- A3 L % &), P £ ,"23.955503,120.661267"
03F2261S, ¥ # , & # ,"23.9376,120.677039"

03F2306S, 4 #% , & X R % & ,"23.906781,120.702828"

03F2336S, B4 R B & , & [ ,"23.882031,120.709186"

03F2415S8, %4 M , 45 ., ,"23.814836,120.700003"

03F2447S, 4\, & & ,"23.787486,120.704519"

03F25358, & &, 34 > ,"23.775581,120.6259"

03F2614S, 3} X, F 3 (XL ) » H 3 4 4 (24 578),"23.724425,120.601786"
03F2709S, HH (XML #) » ¥R 42 % (2B S578), (L) ,"23.649142,120.57295"
03F2747S, + H (A %), + B R &% & ,"23.618203,120.558567"

O3F2777S, H W B & , #.L ,"23.606792,120.532511"

03F2840S, #f L, AF % (4F % 38 #4538 ) ,"23.5568125,120.505061"
03F28998, #F udf (44 v i #4538 ) , 47 ¥ (1598 1) ,"23.511683,120.486328"
03F2923S, 45 ¥ (159 8 i ), + 4 ,"23.492078,120.494586"

03F2985S8, ¥ 34 , K £ A %4 (i 3 &£ 82),"23.442486,120.4812"

03F3101S, 7k k % # (£ 3 4£82), 8 /7 ,"23.361253,120.436356"

03F3187S, &7, L LR &% & ,"23.296692,120.404164"

03F3211S, £ LR B & , Bp & ,"23.279281,120.390253"

03F3259S, #p & , & Ly 58 , "23.244994,120.367378"

03F3307S, & L3, T & % % (i # 4£84),"23.203275,120.355461"

03F3392S, B W % % (i # £84), £15,"23.132064,120.333711"

03F34458, #1b, # 1t % % (i # B 8),"23.085272,120.329033"

03F3496S, # 1t 4 # (& 4 B 8), M B (& # 4 86),"23.040203,120.325172"
03F3588S, Bl i (i& #: £86), M Bl AR #5 & ,"22.969758,120.340164"

O3F3670S, M B IR % & , @ $ ,"22.901969,120.354767"

03F3743S, 8 % ,#%& ¥ % # (i 3 HW10),"22.845122,120.385428"

03F3854S, # £ 4 # (£ 3 B 10), AL 4w ,"22.769197,120.441839"

03F3916S, AL 4v , & 74 ,"22.749792,120.496839"

03F4018S, & 74 , Bi /% ,"22.682775,120.563086"

03F4142S, k% , 45 @ % # (& ¥ 488) ,"22.579586,120.526161"

03F4168S,4# W % # (i # 4£88), & T8 ,"22.557186,120.524558"

03F4232S, #: 78, % M ,"22.501367,120.525775"

03F4263S, # M , #k & (K M % 3%) ,"22.474661,120.530844"

03F0021N, 3% R 4 %4 (i 3 £62), % 4 ,"25.129514,121.698631"

O03F0054N, % it 2 % (i3 HW1),3H R 4 4 (i 4 £62),"25.103747,121.681789"
O3F0116N,# & B 8,79 1k 4 4 (& 4 H1) ,"25.065611,121.643467"

O3FO0140N, d i (2 #: 3% R KiH),# & £ ¥ ,"25.050319,121.628156"
O3FO150N, & B 2 A (2B R L) AR B o mE ,dH (EHEE R AiE),"25.042389,121.624789"
O3FO0201IN, KM (B B3F), B 2 % (BB E)  HFE% L o EiE,"25.007375,121.596381"
O3F0217N, # & (¥ #5&), K (i 4% B3 F),"24.993744,121.593367"
03F0301IN, %3 (¥ & ~ 2 E &), # 5 (¥ #3) ,"24.96255,121.530572"
03F0338N, P fu (i 4 £ 64) , 3 (¥ £~ 2 F %) ,"24.978586,121.501744"
03F0394N, + ¥ (32 4 £ 65), ¥ 4o (& 3 £ 64) ,"24.975247,121.454925"
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O03F0447N, Bt #k , £ 3% (i # £ 65) ,"24.950503,121.412681"

03F0498N, = & , # # ,"24.943825,121.365275"

03F0525N, & 3k 2 %4 (i # B2), = % ,"24.936025,121.3419"

O3FO559N, K % (i #: £66), & Ik A 4 (32 4 W 2) ,"24.930225,121.312458"
03F0648N, #L & , K % (i # 4£66) ,"24.878792,121.250839"

03F0698N, il ® AR % & , #& /% ,"24.856558,121.208581"

03FO0783N, M & , il @R % & ,"24.797339,121.179128"

03F0846N, 45 #k , Bl ® ,"24.791439,121.125997"

03F0961N, ¥ i , 45 # ,"24.758442,121.030425"

03F0996N, # #F % # (i #: B 1), F L ,"24.755811,120.997269"

03F1022N, % X, ¥ 47 %2 4 (i #: B 1) ,"24.757914,120.972267"

03F1051N, & L, #h % ,"24.753094,120.945675"

03F1128N, ™ /& (i # 6£61), % L ,"24.711383,120.889639"

03F1161N,# o, @ /& (& # 461) ,"24.698006,120.860086"

03F1215N, K i , 44 & ,"24.655964,120.838242"

03F1257N, % #&, K b ,"24.627161,120.814006"

03F1332N, B IR & , 14 #2 ,"24.579642,120.764417"

O3F1395N, @ % , ®m 4 Mk % & ,"24.5631125,120.733253"

03F1485N, 3,42 , i § ,"24.467308,120.681217"

03F1633N, K ¥, 3,4 ,"24.341119,120.651567"

03F1651N, ¥ % 4 % (& # BW4), K F ,"24.334719,120.635578"

O3F1710N, H KR F & , ¥ % A 4 (i # H4) ,"24.292881,120.601964"
O3F1739N, W & , % KR % & ,"24.269464,120.590806"

O3F1779N, #& # , 7 /& ,"24.234647,120.593306"

03F1860N, fv % , #2 4 ,"24.177831,120.548244"

03F1941N, 1t % 4 (i 3 B 1), 40 £ ,"24.120947,120.534547"

03F1992N, % & (i # £74) , ¥t % 4 (i # H1),"24.1025625,120.578747"
03F2066N, & B, & (i # 474),"24.070333,120.639711"

03F2078N, ¥ #% (i # 463), 5 8 ,"24.067958,120.651433"
03F2100N, HF % (&£34% ~ K-F-4674), ¥ #% (i # £63),"24.060428,120.671533"
O3F2125N, HF i 4 # (2 3 H6), FH (4534 - KF-4574),"24.040994,120.677853"
O3F2153N, ¥ &, H ¥ % # (2 3 H6),"24.01894444,120.6631611"
O3F2194N, ¥ 8L 4 #, (4 76- A3 L% E), ¥ & ,"23.985844,120.652714"
03F2231N, ¥ L, + B A 4 (476- A3 L ki) ,"23.957103,120.657614"
03F2260N, & #% , ¥+ #,"23.937928,120.676853"

03F2306N, 4 #% B & , & % ,"23.906781,120.702828"

03F2336N, 4 M, & % IR % & ,"23.882031,120.709186"

03F2415N, 44\l , % f ,"23.814836,120.700003"

03F2447N, #& & , 45 b ,"23.787486,120.704519"

03F2535N, 3>, % & ,"23.775581,120.6259"
03F2614N, & ¥ (X AL B )&+ 3L & %4 (G2 45 £78), 3 55 ,"23.724425,120.601786"
O03F2709N, H HL (| &), T (X&) ~ & % (i 3 £78),"23.64927778,120.5729111"
O3F2747N, E WU B & , & 5L (| 5 #% ) ,"23.618203,120.558567"
O3F2777N,# i, ¥ IR % & ,"23.606792,120.532511"

03F2840N , 45 4% (4% 4% i 4 14 ) , #5.ls ,"23.558125,120.505061"
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O3F2899N , 47 % (159 f% 18 ) , 4 4 (#f sy 22 48 38 ) ,"23.511683,120.486328"
03F2923N, ¥ 3 , 47 # (159 #% i) ,"23.492078,120.494586"

03F2985N, Kk k % # (& B 482), ¥ 4 ,"23.442486,120.4812"

03F3101N, & /7T, K E % # (i # £82),"23.361253,120.436356"
O3F3187N, R LR B & , & 77 ,"23.296692,120.404164"

03F3211N,#p % , £ L IR & ,"23.279281,120.390253"

03F3259N, & L, 58 , ¥ & ,"23.244994,120.367378"

03F3307N, B ® % # (&£ 3 4£84), & L ,"23.203275,120.355461"
03F3392N, &1t , B B 4 # (i # £84),"23.132064,120.333711"
03F3445N, # 41t % # (& # B 8), £1t,"23.085272,120.329033"

03F3496N, Bl B (i #: £ 86), # 1t A& %4 (& # K 8),"23.040203,120.325172"
O3F3588N, il B Bk % & , Bl B3 (i B £ 86) ,"22.969758,120.340164"
03F3670N, & %, Bl Bi AR % & ,"22.901969,120.354767"

03F3743N, # ¥ % # (i2 3 ®H10), ® % ,"22.845122,120.385428"
03F3854N, AL 4o, #% £ % % (i 8 B 10) ,"22.769197,120.441839"
03F3916N, k&, L 4w ,"22.749792,120.496839"

03F4021N, # % , & 74 ,"22.680347,120.563311"

03F4142N , 45 & % # (& # £88), Wi /% ,"22.579586,120.526161"
03F4168N, #: T8 , 47 ® % % (i # £88),"22.557408,120.524761"
03F4232N, & M , #: 78 ,"22.501367,120.525775"

O3F4259N, #h ¥ (A Mo 3%) , o M ,"22.477464,120.531386"

03A0015S, &3t , % 5 (H4p @ ~ 13 £ H) ,"25.012144,121.562128"
03A0041S, % ¥ (HH4p B ~ 12 £ ), A (32 # H3),"25.003864,121.586039"
03A0015N, ¥ ¥ (Hh4 B ~ 12 & %), & Jb ,"25.012144,121.562128"
03A0041N, A (i BE3), % 5 (H4p E - 15 £ H),"25.003864,121.586039"
05F0000S, & % % %4 (i # B 3), & 4 ,"25.03508889,121.6229306"
O5F0055S, & 4% , 3P #k 4T 4% & A 18 ,"24.99646667,121.6520583"

O05F0287S, ¥ #k 47 & % M i , 88 ¥4 , "24.84256944,121.7889667"

05F0309S, A 4% , & M (w3 ~ A 48) ,"24.82370556,121.7862139"

O5FR113S, B il (W ¥k ~ A7), B M (B E) ,"24.73394444,121.7819889"

"
O5F0439S, & i (JEE), B £ ,"24.71102778,121.7894778"

05F0494S, % % , 4 /& ,"24.66258056,121.79985"

O5F0001N, & #% , & # % # (i 8 B 3) ,"25.03497222,121.6248611"
O5FO0055N , ¥ #h 4742 & Ml 38, & 4% , "24.99615556,121.6520972"
O5F0287N, 88 ¥ , 3E #k 47 4% % A i ,"24.84263889,121.7892861"
O5F0309N, & B (w ¥% K &), 58 . ,"24.82370556,121.7862139"
O5FR143N, mw i (- E), T M (m i + K48),"24.73391667,121.78235"
O5F0438N, & % , & i (&) ,"24.71092222,121.7895972"

O5F0528N, 3k /& , % % ,"24.63271667,121.8071667"
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frek F

MariaDB #1 phpMyAdmin % % %

B

SER L BH vim BEEMR vim E TFTALESREY > AL EE NTP -

sudo apt-get update

sudo apt-get install -y vim ntp curl ssh

BER 2. AR EM AR IP HEK -

sudo vim /etc/hosts
#hmANT 7] %%
192.168.56.101 master

BB 3. P¥EME » %% MariaDB » Apache ~ PHP £ &4 -

sudo apt-get update

sudo apt install mariadb-server mariadb-client apache2 php7.0 libapache2-mod-php7.0

& B 4. MariaDB £~ #:8% > £ £ 4 T 14& phpMyAdmin =] SO A] & 1F & &
% B A E root FHE o

sudo mysqladmin -u root password
#% ¥ A ¥ Mariadb root & Aphpmyadmin
sudo mysql -u root -p mysql

# B AMariaDB 3 % # MR 3% & - 3t #7 3% phpmyadmin % 32 bk 3%
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update user set plugin='' where user='root';

flush privileges;

create database phpmyadmin;

grant all on phpmyadmin.* to 'phpmyadmin'@'localhost' identified by '123456' with
grant option;

exit;

PERS. RMEMHE - %K phpMyAdmin £4 -

sudo apt update

sudo apt-get install phpmyadmin

& B 6. BARUSE B ¥ http://192.168.56.101 /phpmyadmin 5 333E /F 4k L ©
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fer G

Elasticsearch ¥ MariaDB fj 5 &
BRI c 7

TABLE G.1: #FHE 10 BZRRXLR

3 F AR R ¥ 453 | MarriaDB index | MarriaDB non-index | Elasticsearch
01F1774S 0.003 0.0034 0.005
01F1774N 0.0028 0.0092 0.008
01F1802S 0.0025 0.0037 0.006
01F1802N 0.0004 0.0084 0.008
03F1779S 0.0033 0.0115 0.005
03F1779N 0.0037 0.0149 0.004
03F1710S 0.0003 0.0395 0.006
03F1710N 0.0024 0.0188 0.006
03F1651S 0.0025 0.0115 0.01
03F1651N 0.002 0.0136 0.008
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TABLE G.2: #F# & 50 & ERRKLER

3 F AR R ¥ 4% | MarriaDB index | MarriaDB non-index | Elasticsearch
03F2078N 0.0006 0.0315 0.005
03F2079S 0.0009 0.0161 0.007
01F2322S 0.0007 0.0055 0.005
01F2322N 0.001 0.0115 0.006
01F2514N 0.0004 0.0171 0.006
01F2514S 0.0005 0.0038 0.005
03F0006S 0.0006 0.0223 0.008
03F0021N 0.0003 0.0209 0.004
03F2899N 0.0004 0.3629 0.008
03F2899S 0.0003 0.3763 0.008

TABLE G.3: 42a%& 42 100 ¥ £RRER

3 F a0 3 49 | MarriaDB index | MarriaDB non-index | Elasticsearch
01F0950S 0.0032 0.0493 0.015
01F0956N 0.0009 0.0333 0.004
01F0509N 0.0007 0.0093 0.008
01F0509S 0.0005 0.0031 0.007
03F0337S 0.0007 0.0148 0.006
03F0338N 0.0005 0.0169 0.003
03F0846N 0.0005 0.0183 0.003
03F0846S 0.0019 0.0154 0.012
03F3187N 0.0006 0.1047 0.01
03F3187S 0.0015 0.1419 0.005

TABLE G.4: £ &+ F 500 B £RRER

34 F 803 498 | MarriaDB index | MarriaDB non-index | Elasticsearch
01F0017N 0.0008 0.0197 0.016
01F0017S 0.001 0.0493 0.017
01F0256NN 0.0008 0.0103 0.028
01F0264S 0.0006 0.0021 0.019
01F0293N 0.0007 0.0133 0.018
01F0293S 0.0018 0.0016 0.024
03F0648N 0.0007 0.0189 0.014
03F0648S 0.0017 0.0163 0.014
03F2078N 0.0009 0.0321 0.009
03F2079S 0.0008 0.0152 0.009
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TABLE G.5: # %k & 1000 ¥ £R3R4& R

3 F a0 3 49 | MarriaDB index | MarriaDB non-index | Elasticsearch
03F2260N 0.0008 0.0701 0.053
03F2261S 0.0008 0.0198 0.054
03F3854N 0.001 0.0274 0.019
03F3854S 0.0008 0.0172 0.01
01F3286IN 0.0007 0.0149 0.027
01F3286S 0.0009 0.0074 0.005
01F3590S 0.0009 0.0078 0.02
01F3640N 0.0008 0.0149 0.012
01F3686S 0.0007 0.0082 0.029
01F3696NN 0.0011 0.0157 0.015
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ek H

Apache #g3s Html 357k

index.html & 2 7[5 # Kibana 232 \-d@ » R & 32 7] fFHAM [ AT 45 5] 45 3
R E - #i1® Apache BB AR & T 223 Kibana 9B & £ 4o % wibty 2
R T AMEGIEHAE -

<!DOCTYPE html>

<html>

<head>

<title>

THU HPC LAB ETC Open Data Test

</title>

<link rel="Shortcut Icon" type="image/x-icon" href="hpcicon.ico" />

</head>

<body>

<br>

<iframe src="http://etc.thu.edu.tw:5601/app/kibana#/dashboard/ff4b3400-ecaf-11e7-994a-
d3e8612df7507embed=true&_g=(refreshIntervaly3A(display%3A0ff%2Cpause’%3A!f)2Cvalue
%3A0)%2Ctime%3A(from¥%3Anow-1y%2Cmode%3Aquick’%2Cto%3Anow))" height="600" width
="100%"></iframe>

<br>

<a href="http://etc.thu.edu.tw/mO5aheatmap.html"><img src="mObaheatmap.jpg" alt="
mO5aheatmap" height="20%" width="20%"border="0"></a>

<a href="http://etc.thu.edu.tw/taichung.html"><img src="taichung.jpg" alt="taichung"
height="20%" width="20%"border="0"></a>

<a href="http://etc.thu.edu.tw/txgweekday.html"><img src="txgweekday.jpg" alt="
txgweekday" height="20%" width="20%"border="0"></a>

<a href="http://etc.thu.edu.tw/txgholiday.html"><img src="txgholiday.jpg" alt="

txgholiday" height="20%" width="20%"border="0"></a>
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<br>

<a href="http://etc.thu.edu.tw/carspeed.html"><img src="carspeed.jpg" alt="carspeed"
height="20%" width="20%"border="0"></a>

<a href="http://etc.thu.edu.tw/txgandhsc.html"><img src="txgandhsc.jpg" alt="txgandhsc
" height="20%" width="20%"border="0"></a>

<a href="http://etc.thu.edu.tw/topupdown.html"><img src="topupdown.jpg" alt="topupdown
" height="20%" width="20%"border="0"></a>

</body>

</html>
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"version":

fiték 1

Kibana JSON

Bz

Kibana Bl &R TTAEREE S X HEE A » LT A JSON
EA o T A X ik E JSON

N

I.L1 #:k#eE JSON E%
[
{
"_id": "33fa4c30-e94b-11e7-b9bb-dbca33ac88c3",
"_type": "dashboard",
" _source": {
"title": "R A E",
"hits": O,
"description": ""
"panelsJSON":

visualization\",\"version\":\"6.1.1\"},{\"panelIndex\":\"4\",\"gridData\":{\"x
"optionsJSON":

"[{\"panelIndex\":\"3\",\"gridData\":{\"x\":0,\"y\":2,\"w\":12,\"h
N 0, \ "y N 0, \ "W\ "t 12,\"h\":2,\"i\":\"4\ "} ,\"version\":\"6.1.1\" ,\"type\":\"
"uiStateJSON"

A5, NN \"3\"},\"id\":\"08871920-e94b-11e7-b9bb-dbca33ac88c3\",\"type\":\"

visualization\",\"id\":\"53caae70-ecbf-11e7-994a-d3e8612df750\"}]1",

"{\"darkTheme\":false,\"hidePanelTitles\":false,\"useMargins\":truel}",

"{\"P-3\":{\"mapCenter\":[24.03517651018698,120.57495117187501] ,\"

mapZoom\":10,\"spy\":{\"mode\":{\"fill\":false,\"name\":null}}},\"P-4\":{\"vis
D1,

"timeRestore"

"kibanaSavedObjectMeta"

\":{\"params\":{\"sort\":{\"columnIndex\":null,\"direction\":null}}}}}",
false,
¢ {

94




"searchSourceJSON": "{\"query\":{\"language\":\"lucene\",\"query\":\"\"},\"filter

o Y

\":[{\"$state\":{\"store\":\"appState\"},\"meta\":{\"alias\":\"MO5A\",\"disabled
\":false,\"index\":\"a77b3310-e93f-11e7-b9bb-dbca33ac88c3\",\"key\":\" _type\",\"
negate\":false,\"params\":{\"query\":\"m05a\",\"type\":\"phrase\"},\"type\":\"
phrase\",\"value\":\"m05a\"},\"query\":{\"match\": {\" _type\":{\"query\":\"m05a
\",\"type\":\"phrase\"}}}},{\"$state\":{\"store\":\"appState\"},\"meta\":{\"alias
\":\"#& % ¥ K A0\",\"disabled\":false,\"index\":\"a77b3310-e93f-11e7-b9bb-
dbca33ac88c3\",\"key\":\"TrafficVolume\",\"negate\":true,\"params\":{\"query
\":0,\"type\":\"phrase\"},\"type\":\"phrase\",\"value\":\"0\"},\"query\":{\"match
\":{\"TrafficVolume\":{\"query\":0,\"type\":\"phrase\"}}}},{\"$state\":{\"store
\":\"appState\"},\"meta\":{\"alias\":\" /s & #£\",\"disabled\":false,\"index\":\"
a77b3310-e93f-11e7-b9bb-dbca33ac88c3\",\"key\":\"VehicleType\",\"negate\":false,\"
params\":{\"query\":\"31\" ,\"type\":\"phrase\"},\"type\":\"phrase\",\"value
\":\"31\"},\"query\":{\"match\": {\"VehicleType\": {\"query\":\"31\" ,\"type\":\"
phrase\"}}}},{\"$state\": {\"store\":\"appState\"},\"meta\":{\"alias\":\" £ i& K RO
\",\"disabled\":false,\"index\":\"a77b3310-e93f-11e7-b9bb-dbca33ac88c3\",\"key
\":\"SpaceMeanSpeed\",\"negate\":true,\"params\":{\"query\":0,\"type\":\"phrase
\"},\"type\":\"phrase\",\"value\":\"0\"},\"query\":{\"match\":{\"SpaceMeanSpeed
\":{\"query\":0,\"type\":\"phrase\"}}}}],\"highlightA11\":true,\"version\":truel}"

95




L2 #H6vHRAEHT JSON Zk

L

{

"_id": "7e7bb300-fc62-11e7-918c-3187a4£329f2",

"_type": "dashboard",

" _source": {

"title": "M & W LR F 4",

"hits": 0,

"description": "",

"panelsJSON": "[{\"panelIndex\":\"1\",\"gridData\":{\"x\":0,\"y\":2,\"w\":12,\"h

N5, \"AN"\"I\"},\"id\":\"77£fa120-fc59-11e7-918c-3187a4£329f2\" ,\"type\":\"
visualization\",\"version\":\"6.1.1\"},{\"panelIndex\":\"2\" ,\"gridData\":{\"x
N0, N YN 7\ W\ 12, \"h\ " B, N AN\ "2\ "}, \"id\" : \"b860da90-fcbe-11e7-918c-3187
a4£329f2\",\"type\":\"visualization\",\"version\":\"6.1.1\"},{\"panellndex
\":\"3\",\"gridData\":{\"x\":0,\"y\":0,\"w\":12,\"h\":2,\"i\":\"3\"},\"id\":\"
eff22d70-fc62-11e7-918c-3187a4£329f2\",\"type\":\"visualization\",\"version
\":\"6.1.1\"},{\"panelIndex\":\"4\" ,\"gridData\" : {\"x\":0,\"y\":12,\"w\":12,\"h
\":4,\"i\":\"4\"},\"version\":\"6.1.1\" ,\"type\":\"visualization\",\"id\":\"65
a7bbb0-fc64-11e7-918c-3187a4£329f2\"}]",

"optionsJSON": "{\"darkTheme\":false,\"hidePanelTitles\":false,\"useMargins\":truel}",
"uiStateJSON": "{}",

"version": 1,

"timeRestore": false,

"kibanaSavedObjectMeta": {
"searchSourceJSON": "{\"query\":{\"language\":\"lucene\",\"query\":\"\"},\"filter
\":[1,\"highlightAl1\":true,\"version\":truel}"

e
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.3 F%B8&FmERMKNL JSON Bk
L

{

"_id": "85b6f490-041e-11e8-8a2e-dd0£f8815297c",

"_type": "dashboard",

" _source": {

"title": "FHE B S FRAE RF KA,

"hits": O,

"description": "",
"panelsJSON": "[{\"panelIndex\":\"1\",\"gridData\":{\"x\":0,\"y\":0,\"w\":6,\"h\":3,\"
iN":\"1\"},\"version\":\"6.1.1\" ,\"type\":\"visualization\",\"id\":\"b2049820-f3c2
-11e7-a6a0-9b79a4d8a16b\"},{\"panelIndex\":\"2\" ,\"gridData\":{\"x\":6,\"y\":0,\"w
\N":6,\"h\":3,\"i\":\"2\"},\"version\":\"6.1.1\" ,\"type\":\"visualization\",\"id
\":\"890ae1d0-£3c8-11e7-9e29-1333f142bb2a\"},{\"panelIndex\":\"3\",\"gridData
NN N0, Ny N3, N w6, \"h\":3,\"i\":\"3\"},\"version\":\"6.1.1\" ,\"type\":\"
visualization\",\"id\":\"e0O5aec80-f447-11e7-2a08d-2173df0f£768\"},{\"gridData\": {\"
w\":6,\"h\":3,\"x\":6,\"y\":3,\"i\":\"4\"},\"version\":\"6.1.1\",\"panellndex
\":\"4\",\"type\":\"visualization\",\"id\":\"3£f2ec870-f449-11e7-a08d-2173df0f£f768
V1M

"optionsJSON":
"uiStateJSON":
"version": 1,

"timeRestore":

"{\"darkTheme\":false,\"useMargins\":true,\"hidePanelTitles\":falsel}",
Il{}" "

false,

"kibanaSavedObjectMeta": {
"searchSourceJSON": "{\"query\":{\"query\":\"\",\"language\":\"lucene\"},\"filter

\":[1,\"highlightAl1\":true,\"version\":truel}"

e
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.4 e &+ mEEmRmMKN JSON B*%
[

{

"_id": "b1c0c250-041e-11e8-8a2e-dd0£8815297c",

"_type": "dashboard",

" _source": {

"title": "fR B & F R A E EIRKIA",

"hits": O,

"description": "",
"panelsJSON": "[{\"panelIndex\":\"1\",\"gridData\":{\"x\":0,\"y\":0,\"w\":6,\"h\":3,\"
i\":\"1\"},\"version\":\"6.1.1\" ,\"type\":\"visualization\",\"id\":\"6£100570-f3c4
-11e7-a6a0-9b79a4d8a16b\"},{\"panelIndex\":\"2\" ,\"gridData\":{\"x\":6,\"y\":0,\"w
\N":6,\"h\":3,\"i\":\"2\"},\"version\":\"6.1.1\" ,\"type\":\"visualization\",\"id
\":\"3b14e290-£3c9-11e7-9e29-1333£142bb2a\"},{\"panelIndex\":\"3\",\"gridData
NN N0, Ny N B, " w6, \"h\":3,\"i\":\"3\"},\"version\":\"6.1.1\" ,\"type\":\"
visualization\",\"id\":\"ac2a6920-f449-11e7-a08d-2173df0£f£768\"},{\"gridData\":{\"
w\":6,\"h\":3,\"x\":6,\"y\":3,\"i\":\"4\"},\"version\":\"6.1.1\",\"panellndex

\":\"4\" ,\"type\":\"visualization\",\"id\":\"faaa7ff0-f448-11e7-a08d-2173df0ff768

i1

"optionsJSON": "{\"darkTheme\":false,\"useMargins\":true,\"hidePanelTitles\":falsel}",
"uiStateJSON": "{}",

"version": 1,

"timeRestore": false,

"kibanaSavedObjectMeta": {
"searchSourceJSON": "{\"query\":{\"query\":\"\",\"language\":\"lucene\"},\"filter

\":[1,\"highlightAl1\":true,\"version\":truel}"

e
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