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1. Ao M= ojole 2 2

H CoE RE

o &L 7|4F HIH (Speed—based correction method)oll 214, 3§ UAXHT} AT 7|&E &5
7F AA vERd S AlTE A2 EolHE 3t
- SEI Pe Bl 3F Ason dHolHE SAE WY 3 Shim(lovan et
al,,2013), 5 7|A=3t A5AQ] Mgo] TSk AH T 518 YA (200knv/h) Bk 2
NAFE Galgio] Algjare e W
— Al2d HZ vloJHE BAEE ] SRruk S A88ke o) Al1d A HlolHE
Aol wet FF A= HlolE 9] dFORE E 4 i, Al A oy F83 &
ol Az o) gl o3k 7|Fo]7] Wil 7|5 St RlEA A o7 wET= Fol7] wE
o Ald HZ7} BAG vlolE = st HlolHE g U4
— Iovan et al.(2013)2 A H Ho|HE Alelsl= e AA oY, b AlA 8= B o

2 HAS Ae Alad AHx @l oe ZelE HolErt AltR nASA &
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o (19 PAUCIE 27 71%S /1% &40 nel ydstel wug ol

— AFLA, Z1SAIEAZHOT8E AFAIAAIRD), 7155517 ] 8)

SR i
oR SEARroR HolHE st A dolge] ti wwE 5ol
- AAERE (A i) S VEoR B 7|5S Edst] 99 2 VT o HolHE U
dete] A 7)F FRE Ho

o (29H) FAFE F1E&ET WS WA Yl dolHE wa
— WA 7] =e) ARERARY, JAE HE Aue} kg 9l 712 ARAAE, FAE 2

’

K

¥ AHE 7]F0= 7]1E A7 AH(time—gap) & A AEE AHESS 7 E S5 T4
- 715 AIZF ZH(time—gap): T o™ 7159 AFAIZA A AR 7159 Al FE

ERARI I !
A AAT: g wwel VAT A} AR /)%

3
t]et A& (Euclidean distance) &2< 0]%3}04 A3k gk

L
>
Hl
Y

2 J)Fo 7 37

<E 2- 1> 7|2 7t B AE YUY

— oHd
X% kg HEAZH | HE2E2 A|ZHX =l =0
MA| id 224D HIFAl AT JIX2 AE [ZERE | 742
2l | 2w NZb | A @ | Km) | (kmh)
514 70 E12233 1141 1141 126. 360, 33.352
1 7.2 454
515 71 E12233 1142 1142 126. 406, 33. 299

— AR A} 0RO e SR AT 5 G, AET SE0b 300kmhel 391 7S
1

Al A ol E
- &5 QAR E 300km/hE F ol HA7] A FE HDES 1A v 7]
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AIZE 27 0421 73‘%% 57t 00] Hol £ AkEd 55 gloy B5 glo] 2
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o (39 Ald HE7E B dolHE st = V5o o5
— (AR AR BA) A F27E AR dolHdlA 7 WA Z15E dlolE o] AlFA
ARE AR}, 7 vl )58 diolH ] AlFERAR ARE olgste] A AlFA

A AFEEAIE GHlolE

2

Bt

— (917 A 1A A QAR 13 7)S W) 7 E F AFAZEG 714
BT @ e AT T, AT A5 AR 714w A
wate] WEsk il ARAREe] 2A veht 7145 AR 93 ARE glujelE
A5 o4k 2lozl | AFe 7SI} e 7] ATe
Qo7 NAFuT} Bl 71X 5e] 7=

<E 2-2> AJY M= Mo & = g

% dd HFAIZ | MFEZ 7|x 7|12 =
| i 224D Al |5 SIxE BE |X|= _I |=
= | & Az A2t 712 gz | ATAIZHE)
514 70 E12233 1141 1141 126. 360, 33.352 10 35
515 71 E12233 1142 1142 126. 406, 33.299 3 5

&
514 70 E12233 1141 1142 126. 360, 33. 352

Cl & Ay}

o @) KTl Al&dt ddeolg (2 &9le] = 7[5)o A&d B4 dudss 48
— AIZHA W9): 2018.04.16.(€)
— &7 Rl Aol 715 18 999 = 15

o A1E AE BA A} 103 olste] Al 715 FolEL, 108 23] AlF 7|5L 571
e o= Uehd
— Bayir et al(2010), Kim and Kwan (2003)D) % 7]& &

FolA 10 ool A 715=
At dtks e 18 o), F3A7F AFAE 7Fedol 3= 108

17l Hl

o

) M. A. Bayir, M. Demirbas and N. Eagle, (2010). Mobility profiler: A framework for discovering
mobility profiles of cell phone users. Pervasive and Mobile Computing, 6, 435-454. / H. Kim and M.
Kwan, (2003). Space-time accessibility measures: A geocomputational algorithm with a focus on the feasible
opportunity set and possible activity duration. Journal of Geographical Systems, 5, 71-91.



- A1d A2 o b AR 715o] T AAEA AFAIZE] 71 AF7=e] HE
7k 57k A
24
e
<O 2- 4> AlOY MZ 2N N S D
<E 2- 3> A0¢ M= 23 M F d|w
Sl (NI £ -t T 52
HZAZH (GRsl=ld]=))
gl I ol Hlg ae | 71E
EEE
108 olal 725,698,670 | 87.3% | 506,472,180 | 82.7% | - 219,226,490 | -30.2%
102 =3 ~ 158 o|a} 16, 715, 640 2.0% 16, 953, 440 2.8% 237, 800 1.4%
158 &3} - 208 0]5} 10, 191, 930 1.2% 10, 335, 630 1.7% 143, 700 1.4%
208 =3} ~ 258 ols} 7,302, 700 0.9% 7,377,140 1.2% 74, 440 1.0%
255 =3} ~ 308 olst 5, 802, 640 0.7% 5, 840, 800 1.0% 38, 160 0.7%
302 &3} - 358 ols} 4,508, 690 0.5% 4,547,590 0.7% 38, 900 0.9%
358 Z3} - 408 0l5} 3, 818, 520 0.5% 3, 840, 870 0.6% 22, 350 0.6%
402 &3} ~ 458 ols} 3,190, 520 0.4% 3,214, 080 0.5% 23, 560 0.7%
458 E3} - 502 ols} 2,725, 480 0.3% 2,744, 920 0.4% 19, 440 0.7%
502 &3} - 558 olg} 4,159, 520 0.5% 4,107, 140 0.7% - 52,380 -1.3%
558 &3} - 60 ols} 2,439, 870 0.3% 2,456, 460 0.4% 16, 590 0.7%
605 &3} - 1208 oI5} | 15,643,420 1.9% 15, 773, 560 2.6% 130, 140 0.8%
1208 &3} - 1808 olo}l | 7,132,480 0.9% 7,203, 670 1.2% 71,190 1.0%
180 &3} ~ 2408 ola}l | 4,379,770 0.5% 4,423, 490 0.7% 43,720 1.0%
2402 &3} - 3002 oI5} | 3,257,360 0.4% 3,288,010 0.5% 30, 650 0.9%
3002 =3 13, 857, 580 1.7% 13, 982, 880 2.3% 125, 300 0.9%
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7t l=2dE
o Lee and Hou(2006)0] A|3Fgh sj&d 7|9k ¥ (Pattern—based correction method)®l €7, 7
He] 71 =3 A5AR1 Mgl Uehs ddS Bol= 4% 8F d=on HolHE &
A
— = Il A= A =] 4 2 Stk 3] EAske, et FF
deono F 7 9 ol @ A FEN BA didem A4
BN AEew 13 (F31) F /9] VIA o] el Mol 7154 HolH
(d: 1>2—1-2)
TR olfgk &A1 WE S Hol= BE HolHE BF A=W (Hstal 1A
& 7 AA F3el o 7157 BAEEA 2O 7] 5] st 52 -7t
o wEpA] A5 o] el o3t A= ool A Fa o3t vk
271 9l 2018.04.16.(2) ~ 2018.04.22.()7H4] 7158 ddoEelM FZF A=

AR Hol= HolHE FEdt0] 1 545 24%

o

A= AT Wb s BE HELH Y

: 71%1:‘%‘ HETh e BARS} 7 FETE w4

3ol 4
AT o} B AL BT AT Aok ke 239042
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oE e
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o A Ayt FF A= HES Hols HolE 9 50% o g Al daglol 1% olv9]
I AAS T 7S AR YEnten, EARE 71X = 3R] AL 7Pk Stell A

b wks] A= vwA Az W oA BE e

A= dolEl7}F 0.6km ©]3te] 7
2km 23} 0.3km ©]3Fol| A WIE7}
.Okm o]s}o] AZ7HA &= 15 FEe}
TH7F 1.0km Z¥ 2.0kmeo] o]ty wf W=7} EA] el

o

<J8 2- 6> 2ot EExo 43 =l 2y =4 - 72|

<E 2 4> J2lg TE dSow LMYIE U 8IS (ZHT v BED)

ZIy HAF
e = e o= = E
Okm 2,691,572 4.6% 111,511 5.0%
Okm =3} ~ 0. 1km ©l5} 4, 296, 495 7.3% 159, 851 7.2%
0.1km Z3} ~ 0.2km 0|3} 12, 851, 035 21.8% 85, 339 3.8%
0.2km &£ ~ 0.3km ©]5} 17, 246, 025 29.2% 216,714 9.8%
0.3km &3 ~ 0.4km O|5} 7,916, 499 13.4% 115, 010 5.2%
0. 4km =3} ~ 0.5km O]5} 5,729, 356 9.7% 157,919 7.1%
0.5km =3} ~ 0.6km ©|5} 2,244, 4164 3.8% 170, 589 1.7%
0.6km =3} ~ 0.7km ©|5} 1,649, 797 2.8% 86,532 3.9%
0. 7km &£ ~ 0.8km ©]5} 1, 084, 460 1.8% 138, 145 6.2%
0.8km Z£3} ~ 0.9%m ©]5 581, 070 1.0% 80, 372 3.6%
0.9%km £ ~ 1.0km 0|5 349, 776 0.6% 88, 191 4.0%
1. 0Okm =3} ~ 2.0km ©O]5} 1, 778, 235 3.0% 445, 894 20.1%
2.0km =3} ~ 3.0km 0|5 217, 806 0.4% 167, 825 7.6%
3.0km =1} 362, 233 0.6% 197, 854 8.9%




<8 2- 7> 2ot BE¥o 3 e Y 5Y - Al A

<E 2 5> AlZH Ao T2 TE MO LMMIE I 8IS (ZHT vs BED)

o 2l 2 7
2e BEE
A2t 7t
8= o8 Bl ol &
0 14, 267, 741 24.2% 553, 901 24.9%
1= 21,991, 564 37.3% 775,923 34.9%
22 7,599, 198 12.9% 290, 999 13.1%
T 3,781,109 6.4% 152, 377 6. 9%
4z 2,339, 543 4.0% 107, 355 4.8%
S 1, 533, 656 2.6% 62, 396 2.8%
62 943, 191 1.6% 35,522 1.6%
(= 707, 383 1.2% 25,942 1.2%
8 566, 348 1.0% 21,015 0.9%
9 467, 069 0.8% 17,020 0.8%
102 439, 350 0.7% 15,778 0.7%
102 =3} 4,342,671 7.4% 163, 518 7. 4%

o whA H Ao M= FF A= e Feo] YeRE dlojE FollA 715 AR 2] 7} 1
ojuel dlo|EeHe FE =9 H do|EH & 7H38), Lee and Hou(2006)0] A<Fsk vl
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— =X A FF deen B VS A Aot A B3] 24 Ade
ARl tEg el HAI7E e 7 AeB R, Ao BAlgle] EEA o2 YEhhs A

Fi

2 EAS 33 = B3 Ve w A
— Lee and Hou(2006)¢] Aottt = FF AN=0W wjdo] dztd A9 7P 71 Al FAHS
T TIAE e R B

Ll 23 &Y

o (197 Alz1d AX HolHE BA
- A2d AX golEs dett vy dugs 485t A
o (29 T 7Ne] 71A=ro] Mzo} YEh= dolE FolA 7]EH dlolH ] Azt AFol7) 1
F olUIQl HolHE ¥4
— 37 G Z(0A] 0iE~23A] 5
C7)E AR e 92 WAEE
(dl: /1A= 715 'S A-B-A'-B'2 YELGA| T vpx| e}t BV} 7|58 AA7}F ke

<I 2- 6> EE =28 B 1} (0flAl)

oH =2

HA = | idE = | THD | AFARAZ | MTSEAIZE | AlZE A 71X= ==
514 70 E12233 1141 1141 126.360, 33.352 (A)
515 71 E12233 1142 1142 = 126. 406, 33.299 (B)
516 72 £12233 1143 1145 1“3 126.360, 33.352 (A)
517 73 £12233 1146 1146 = 126. 406, 33.299 (B')

o (3%A) BE A=om dolel2 BAE uolE: sty 21 J2oz &

— (AR AR BA) 7P 1A 7158 A 71AS9] wlolE oM AFAIFAIRE AR}, ZHE vl
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Aerell 7155 B7)A=r<] dloJefell A AlFT ezt A

AFTEAIE A

BE A} A2 AT

— (9IA AR 1BA) aE AP 7145 F AFARGENG 714 =0l 7158 AlFAIS
BF Ys gh s atset & 33 A= o WAk 71250 (A9F B)7He] AHE Hlalslo]
AFAIZEo] AA Yeld 7|A 5 ARZ A ARE YU oE

<E 2 7> YE o HolE o °E W
o ';_i THD | MEAEAIZ | MEZEAZ | X2 E ;l'x'j;(_;
514 70 E12233 1141 1141 126. 360, 33.352 (A) 35
515 71 E12233 1142 1142 126. 406, 33.299 (B) 5
516 72 E12233 1143 1145 126.360, 33.352 (A)
517 73 E12233 1146 1146 126. 406, 33.299 (B)
0
514 70 E12233 1141 1146 126. 360, 33.352

Ch 28 &1t

o & KTellA Al&st dddolH (& 999 =21 75
— AJ7HA W9 2018.04.16.(2)
— o W M=ol V158 1% 999 23 75

O

F7kse Aoz vehg

FE A= BA AT 180+ olske] AlF 7|52 o151, 180F 244 AlF 752

~10% olate] A% 71%0] Jb @o] wAR Aom Urhd (<E 2-8> A2
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<72 2- 8> E =2 HojEf 24 M F H|w

<E 2- 8> I3 = Moy EY ™ = Hluw

Aldd Mz 2 3 4E sicod By 3 ¢
HFAIZE
W | BlE )| s HIZ (%) = 7IE el
U8
108 oJa} 506,472,180 | 82.7% | 360,874,110 | 80.4% | - 145,598,070 | -28.7%
102 =37} - 158 0]5} 16, 953, 440 2.8% 10, 044, 630 2.2% - 6,908, 810 -40. 8%
158 &3} ~ 208 ols} 10, 335, 630 1.7% 6, 656, 820 1.5% - 3,678,810 -35.6%
202 &3} -~ 258 0l5} 7,377, 140 1.2% 5,061, 760 1.1% - 2,315,380 -31. 4%
258 Z3} ~ 30 oI5k 5, 840, 800 1.0% 4,169,080 | 0.9% - 1,671,720 -28.6%
30 Z3} - 358 oI5} 4,547,590 0.7% 3,450,570 | 0.8% - 1,097, 020 -24.1%
358 &1} - 408 ols} 3, 840, 870 0.6% 2,985,550 | 0.7% - 855,320 -22.3%
408 23} - 458 0|5} 3,214, 080 0.5% 2,567,190 | 0.6% - 646,890 -20.1%
458 &3} ~ 502 ols} 2,744, 920 0.4% 2,255,150 | 0.5% - 489,770 -17.8%
50 Z3} - 558 ol5h 4,107, 140 0.7% 2,820,030 | 0.6% - 1,287,110 -31.3%
558 Z3} - 60 015} 2, 456, 460 0.4% 2,014,090 | 0.4% - 442,370 -18.0%
605 &3} ~ 1208 olst | 15,773,560 2.6% 13,977, 620 3.1% - 1,795, 940 -11.4%
12082 Z£3} ~ 1802 o]&} 7,203, 670 1.2% 6,984, 520 1.6% - 219,150 -3.0%
1805 &£} ~ 2408 ola}l | 4,423,490 0.7% 4,526, 230 1.0% 102, 740 2.3%
2408 &3} ~ 3002 oI5} | 3,288,010 0.5% 3,494,710 | 0.8% 206, 700 6.3%
3002 &34 13, 982, 880 2.3% 16, 716, 920 3.7% 2,734, 040 19.6%
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= 13,186 3,182 1,673 3,015 1,167 1,010 490 140 5,787 1,230 752 635 2,029 792 1,715 | 1,622,016 | 1,659, 446

.V
S -
Slgle
RS
=
]
3

A 17,971, 878| 6, 458, 293 | 4, 330, 603 | 4, 433, 014 | 2, 942, 575 | 3, 101,487 | 2,109, 519| 391,571 |18, 628, 440] 2 2,793,476 | 3,863, 535 | 2,943, 452 | 2, 783, 178 | 4, 442, 218 | 5, 300, 768 | 1, 660, 019 |86, 869, 303

2016d 712, S8AHER), Ha, BE (QuYI/A5H), 83, siesud tidt SHEa.
2) woped Mjdleld 7wk 7154 AT
o U4 1919 3.98 A= T Ao e

— A A7 At FRTE oF 33,810F @, 71l e ol e)t ol M ®aL, Al
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T B of

11,180,592%8]o]H, A-&o] 7} Wil AlFo] 7P & Ao

<# 3- 6> 28I HoJE 7|E &= 7[-5FE ST (Al') - & KT Hlo[E] 7|&
(Erel: Say)
. P Mg 2ok oh oI s ohE s MIE 471 ZH ] e o= et 45 ad HF A
M  |11,054,814] 2,726 2,139 58,182 1,312 4,158 677 1,453 489, 023 11,531 7,150 12, 586 2,630 1,598 3,739 1,407 4,481 |11, 659, 606
24 2,455 3,016 335 216 539 13,147 7 1,204 204 629 394 407 1,140 8,594 71,550 1,166 4,114,106
o+ 262 217 861 1,338 112 1,408 417 1,391 563 631 470 8,727 583 2,646,123
oIA 239 181 2,592, 057 147 544 42 166 109, 647 1,322 1,389 3,614 191 206 504 161 248
43 1,416 232 220 211 1,530, 433 500 36 97 966 68 252 1,581 6,182 45,956 183 672 350 1,589, 355
[wFS| 196 577 851 702 454 1,688, 227 174 10,993 1,881 196 14,323 3,774 541 1,829 843 6
M i’y 14, 225 1,568 78 36 203 1,318,895 26 394 110 227 170 94 193 13,833 9,672 82
M3 1,450 66 112 173 99 11,417 17 207, 370 1,703 89 7,116 7,084 509 112 300 94 4
47| 506, 944 1,244 1,584 112,615 1,002 4,843 346 1,714 |11,907,536] 27,048 20,149 35,747 3,880 1,417 5, 659 1,329 367 12,633, 424
Z¥ 11,657 190 427 1,470 69 472 89 91 26,338 1,792,170 | 6,289 708 197 70 4,190 187 44 1,844,658
5 7,103 758 1,571 1,451 306 14,930 231 6,943 19, 955 6,063 1,612,704 | 8,541 1,978 465 8,504 1,251 651 1,693, 405
=&t 12,378 379 601 3,724 1, 74: 24,512 138 6,957 666 8,471 | 2,147,417 | 15,468 2,719 1,8% 748 30 2,264,198
PSS 2,816 395 656 636 4,061 90 499 4,061 205 1,836 18,486 [1,778,315| 9,551 709 192 1,832,025
b 1,399 1,193 168 260 50,311 632 200 113 1,393 73 400 9,950 |1, 598, 627 414 6,751 1,435 1,675,956
45 8,515 81,131 634 192 2,001 13,608 294 5,646 1,285 8,503 1,797 676 402 2,560,909 | 8,429 36 2,701,013
At 1,383 73,118 9,367 205 755 1,098 9,448 99 1,318 198 1,125 1,504 3,373 6,905 8,821 3,320,816 118 3,439, 651
= 3,161 805 399 311 375 62 114 17 908 79 529 97 215 1,304 154 290 939,250 | 948,070
A 11, 672,937| 4, 116, 818 1,593,949 | 1,759,060 | 1,358,590 | 237,021 |12,611,732|1, 845,024 | 1,692, 483 | 2, 265, 857 | 1,828, 770 | 1, 671, 676 | 2, 695, 554 | 3,437, 162 | 949,043 |55, 161, 968
02018 1€ 19EE 20184 12¢ 31947kR]9] HOIEHE &8¢
<E 3- 7> ZHIY Ho[E] 7|E d= 7[5 SdE (Al k) - H=E
(EHel:S8Y)
o P Me 24 o7 oI S oA 24 N ES 47| 2 a5 &4 = et a5 4 ES A
ME 39,941,044 9,819 7,728 210,212 4,740 15,023 2,446 5,250 |1,766,840| 41,662 25,833 15,473 9,502 5,774 13,509 5,083 16,190 [42,126,158
Ak 8,870 10, 897 1,210 780 1,947 47, 500 278 4,350 737 1,424 1,470 4,119 31,050 | 258,510 4,213 |14, 864, 265
o+ 7,259 11,283 |9, 208,435 947 784 3,111 4,834 405 5,087 1,507 5,026 2,034 2,280 1,698 272,117 31,531 2,106 |9, 560,443
oIX 212,278 864 654 9,365, 102 531 1,965 152 600 396, 155 4,776 5,018 13,057 1,774 44 1,821 582 896 10, 006, 970
e 5,116 838 795 762 5,529,455 | 1,807 130 350 3,490 246 910 5,712 22,336 166, 039 661 2,428 1, 265
CHE 1,792 2,085 3,075 2,536 1,640 {6,099, 564 629 39,718 17,635 1,792 51,749 83,934 1,955 6,608 3,046 22
24 2,699 51,395 5,665 282 130 733 4,765, 168 94 1,424 397 20 614 340 697 49,979 34,945 296 1,915, 678
MZB 238 405 625 358 41, 250 61 6,153 322 710 1,839 405 1,084 340 14 858, 864
47| 1,831,589 | 4,495 5,723 406, 878 3,620 17,498 1,250 6,193 43,021,929 97,724 72,798 129, 154 14,018 5, 120 20, 446 1,802 1,326 |45, 644, 563
pAL) 686 1,543 5,311 249 1,705 322 329 95,159 | 6,475,110 22,722 2,558 712 253 15,138 676 159 6,664, 750
=2 2,739 5,676 5,242 1,106 53,942 835 25,085 72,097 21,906 | 5,826,700 | 30,859 7,147 1,680 30,725 4,520 2,352 |6,118,272
= 1,369 2,171 13, 455 6,297 88, 562 499 25, 136 127,723 2,406 30,606 |7,758,618| 55,886 9,824 6, 850 6,316 108 8,180,548
NE 10,174 1,427 2,370 2,298 22,697 14,672 325 1,803 14,672 741 6,633 66,790 |6,425,052| 34,508 2,562 11, 688 694 6,619,107
et 5,055 4,310 1,691 939 181,774 2,283 723 408 5,033 264 1,445 8,444 35,949 |5,775,840| 1,496 24,391 5,185
a2 14, 289 30, 765 293,126 2,291 694 7,230 49, 166 1,062 20,399 15,482 30,721 6,493 2,442 1,452 |9,252,565| 30,454 130 9,758, 760
PA 4,997 264,175 33,843 741 2,728 3,967 34,136 358 4,762 715 4,065 5,434 12,187 24,948 31,870 {11,998, 109 426 12,427, 459
M 11,421 2,908 1,442 1,124 1,355 224 412 61 3,281 285 1,911 350 7 4,711 556 1,048 |3,393,510 |3
Al 42, 174, 323|14, 874, 064] 9, 585, 239 |10, 019, 955 5, 758, 938 | 6, 355, 484 | 4,908, 586 | 856, 357 |45, 566, 189| 6, 666, 072 | 6, 114, 941 | 8, 186, 542 | 6, 607, 346 | 6, 039, 766 | 9, 739, 037 |12, 418, 467| 3, 428, 892 (199, 300, 197
F 1 BKT AFERES Vsl B5Ed 2k,
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N3& 20t EIHIOIH VIgt V188 Saigt DB +

o mukel dlo[E] 7Igk Qg At FYIFE V1E WA oz AET Anct of 2~3u) &5
— Euked dlo[Ejel A= 7ol A ARt ol MEslETl S AR o2 AAHe V)E
ARG 1 dEw SAFT H 2 kel 9l
)& AN E E, T, A, &%, A7k 5 B B4 b} /-5 EARS
A7) ditell, F4o] gl ol FAAA Alold
o N FH Pz Al AAshaL, A&t B7IA Al A S ulEo] o 2~5% Apolvhs
Aoz BAg

<E 3- 8> &= 7|-ZF S H[E (Hlw Z2)
(EFL: %)

o b Mg 2 o7 kS| a5 oA 24 NES 47| 2 a5 &t = et 45 4 RS A
Mg 3.62 -0.01 -0.01 -0. 44 -0.01 -0.02 0.00 -0.01 -2.50 -0. 06 -0.04 -0.05 -0.01 -0.01 -0.02 -0.01 -0.01 0.42
SA -0.01 0.44 -0.01 0.00 0.00 0.00 -0.04 0.00 -0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.31 0.00 0.02
i+ -0.01 -0.01 0.22 0.00 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 0.00 -0.34 -0.02 0.00 -0.19
oI -0.39 0.00 0.00 0.80 0.00 0.00 0.00 0.00 -0.36 -0.01 -0.01 -0.01 0.00 0.00 0.00 0.00 0.00 -0.01
a4 -0.01 0.00 0.00 0.00 -0.35 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 -0.02 -0.31 0.00 0.00 0.00 -0.71
k] 0.02 0.00 0.00 0.00 0.00 0.05 0.00 0.08 0.02 0.00 0.07 0.09 0.01 0.00 0.01 0.00 0.00 0.38
24 0.00 -0.05 0.00 0.00 0.00 0.00 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.05 -0.04 0.00 0.03
MZB 0.01 0.00 0.00 0.00 0.00 0.08 0.00 0.13 0.01 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.02
47| -2.49 -0.01 -0.01 -0.37 -0.01 -0.02 0.00 -0.01 4.57 -0.05 -0.04 -0.12 -0.01 -0.01 -0.01 -0.01 -0.01 141
Ze -0.05 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 -0.05 0.35 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.22
5 -0.04 0.00 0.00 -0.01 0.00 -0.08 0.00 -0.03 -0.04 -0.01 0.09 -0.02 0.00 0.00 0.00 0.00 0.00 -0.16
=t -0.05 0.00 0.00 -0.02 0.00 -0.10 0.00 -0.03 -0.12 0.00 -0.03 -0.01 0.00 0.00 0.00 0.00 0.00 -0.35
s -0.01 0.00 0.00 0.00 -0.02 -0.01 0.00 0.00 -0.01 0.00 0.00 0.00 0.02 -0.02 0.00 0.00 0.00 -0.07
et 0.01 0.01 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.19 0.00 0.01 0.00 0.04
P2 -0.01 -0.01 -0.32 0.00 0.00 -0.01 -0.05 0.00 -0.01 0.00 0.00 0.00 0.00 0.00 0.24 -0.02 0.00 -0.20
4 -0.01 -0. 30 -0.02 0.00 0.00 0.00 -0.04 0.00 -0.01 0.00 0.00 0.00 -0.01 -0.01 -0.02 0.56 0.00 0.14
= 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.19
Al 0.47 0.03 -0.18 -0.08 -0.50 -0.38 0.03 -0.02 1.42 0.22 -0.15 -0.34 -0.07 -0.17 -0.23 0.13 -0.19 0.00

F 0 ZHlY AR 7IRE 8 Hl80lA] KTDB &3 dles M w1
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12.0%
10.0%
B.0%
6.0%
4.0%
2.0%
0.0%
0Al~3A| 3A~6A] BA[~9A| gA|~12A] 12A]~154] 15A[~18A] 1BA[~21A] 21A1~DA|
—E e N e D e O e BT e O e A e T e T
— g —gS— Y — S — WY — A — AL —AF

<7 3 &> AlZithY S st (R 71



N3& 28I SlHOIE JIgt VISS Seli DB +1= 45

Hh

<E 3- 9> AlZItHE S Hat - @ KT H0[E] 7|&E
(CHel: =3/2)

Tl of =
e A 2 °% e
OA[~3A| 3A|~BA| BA|~9A| OA|~2A] | 12A[~1BA| | 1BA[MBA] | 18AI~21A| | 21A|~0A|

A& | 1,156,685 722,902 | 1,375,011 | 2,234,255 | 2,532,430 | 2,621,642 | 2,638,889 | 1,895,804
L4 486, 725 368, 234 538, 795 710, 382 764, 856 838, 301 846, 084 660, 865
o= 266, 706 150, 948 333,932 492, 107 945, 913 611, 893 640, 259 470, 873
SIES| 312,143 228, 842 374, 004 496, 271 533,121 604, 259 615, 011 467, 532
zF 154, 937 88,479 205, 436 299, 102 327,720 370, 142 387, 484 278,710
thd 172,048 103, 544 222,375 330, 955 363, 750 394, 699 411, 783 300, 969
=4t 150, 180 113, 564 196, 161 242, 851 254, 841 282, 863 274,723 209, 324

o NS 19, 528 11, 484 35,943 48,742 51, 874 58, 820 58, 942 38,463
z d71 | 1,346,006 930,177 | 1,688,075 | 2,365,164 | 2,549,163 | 2,822,546 | 2,852,129 | 2,093,032
= A 157, 061 97,282 | 2,444, 464 374, 787 408, 975 444, 494 417, 245 274,159
=5 139,072 85, 818 240, 590 338, 807 372,270 405, 585 399, 402 261, 047
= 187, 269 126, 138 328,131 453,132 490, 402 527, 330 504, 324 333, 267
A& 152,179 92,451 249, 975 369, 008 402, 510 437, 390 429, 865 284, 604
L=y 122, 802 78,843 247, 849 351,416 378, 436 413, 587 382, 940 236, 790
a5 212,986 127,779 384,719 551, 410 605, 671 661, 495 627, 861 403, 797
BB 342,953 253,123 494, 676 640, 378 688, 342 764, 656 748, 309 527,212
AN 71,747 40, 212 125,170 195, 934 215, 485 231, 380 225, 287 144,999
A& | 1,173,818 737,726 | 1,399,830 | 2,240,547 | 2,525,036 | 2,593,483 | 2,609,355 | 1,910,196
L 485, 362 365, 299 537,528 711, 400 768, 745 841, 418 845, 073 659, 055
o 262, 574 147,725 330, 560 491, 877 553, 703 621, 476 637,673 463, 687

e 308, 177 224,634 368,517 496, 299 539, 311 612, 896 619, 462 462, 035
5 152,129 86, 353 202, 404 297, 559 333,709 377,695 386, 025 273,914
2IES| 170, 428 101, 837 220, 548 330, 213 369, 911 399, 375 410, 784 298, 410
244 150, 105 113, 482 194, 887 241, 985 254,713 283, 220 276, 251 209, 676
A& 19, 508 11,985 35,502 48, 381 51, 583 59, 070 59, 088 38,115

i A71 | 1,329,137 914,503 | 1,660,703 | 2,358,772 | 2,558,627 | 2,852,199 | 2,877,743 | 2,078,874
- AL 158, 424 98, 859 248, 562 375,934 405, 217 439, 558 417, 148 276, 309
=5 140, 012 87,181 242,107 338, 637 370, 321 403, 137 399, 262 262, 547
= 190, 196 129,023 331,737 453, 367 485,178 520, 644 504, 684 337,656
xSty 152, 478 92,945 251, 620 369, 413 401, 145 435, 833 429, 821 285,130
At 125,422 80, 907 251,163 352,783 372,329 406, 238 384, 637 241, 352
L5 217, 569 132,274 388, 639 o901, 457 997, 873 651, 611 628, 946 410, 734
g 343,799 254,495 495, 330 640, 036 685, 396 762, 243 749, 745 528, 944
A= 71, 886 40, 589 125, 668 196, 041 215,615 230, 980 224, 841 144, 812
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N3& 28 BlHOIE JIg VISS Sei DB +1= 47

Hh

S8zt #s} - @ KT HlolE] 7|F

(BHel: SY/2)

o
fol

AL
r > - 2 = 2

16,237,322 | 16,437,754 | 16,447,908 | 16,639, 753 | 16,729,257 | 14,519,098 | 13, 383, 700

5,424,377 | 5,438,295 | 5,429,064 | 5,487,035 | 5,513,197 | 5,290,878 | 5,013,208

3,687,494 | 3,697,918 | 3,699,457 | 3,731,696 | 3,772,903 | 3,581,707 | 3,298,834

3,819,476 | 3,836,429 | 3,836,382 | 3,855,007 | 3,874,630 | 3,715,382 | 3,532,110

2,225,446 | 2,232,551 | 2,235,368 | 2,257,101 | 2,268,964 | 2,130,132 | 1,969,212

2,434,690 | 2,454,335 | 2,451,931 | 2,481,706 | 2,471,601 | 2,263,844 | 2,117,834

1,806,922 | 1,834,619 | 1,829,610 | 1,851,990 | 1,845,409 | 1,688,787 | 1,581,927

352,969 360, 494 359,429 365, 056 356, 231 309, 819 284,599

i
N

17,556,203 | 17,711,937 | 17,721,159 | 17,836,338 | 17,898,328 | 16,757,263 | 15,851,212

i

2,532,132 | 2,530,100 | 2,507,415 | 2,536,474 | 2,552,766 | 2,601,800 | 2,412,408

] O | Ok

I

2,382,154 | 2,406,647 | 2,407,193 | 2,435,291 | 2,432,313 | 2,254,897 | 2,087,334

}{l

of

3,123,104 | 3,164,153 | 3,144,348 | 3,183,495 | 3,160,976 | 2,985,402 | 2,751,562

En)

2,950,396 | 2,564,103 | 2,551,518 | 2,580,153 | 2,593,717 | 2,487,947 | 2,306,789

En)

2,350,506 | 2,366,062 | 2,349,396 | 2,373,111 | 2,387,148 | 2,288,864 | 2,119,514

0

3,795,586 | 3,822,893 | 3,804,027 | 3,862,418 | 3,867,382 | 3,654,112 | 3,393,498

o)

4,675,039 | 4,717,109 | 4,706,062 | 4,750,440 | 4,779,697 | 4,540,495 | 4,239,191

=

1,308,802 | 1,311,329 | 1,315,238 | 1,322,767 | 1,335,319 | 1,278,187 | 1,205,494

16, 236,647 | 16,440,664 | 16,449,502 | 16,638,352 | 16,663,575 | 14,490,450 | 13,477,903

5,421,197 | 5,438,099 | 5,429,630 | 5,488,171 | 5,518,552 | 5,292,151 | 5,009,052

R

3,684,430 | 3,698,749 | 3,699,994 | 3,732,136 | 3,780,091 | 3,574,902 | 3,299,681

e I I O T I O 1 O 0 I

(o

.

3,819,310 | 3,838,757 | 3,837,864 | 3,857,733 | 3,887,469 | 3,723,377 | 3,517,813

e
:

2,223,574 | 2,233,334 | 2,235,962 | 2,256,182 | 2,272,237 | 2,125,262 | 1,972,041

=

En)

2,433,935 | 2,455,010 | 2,452,051 | 2,480,678 | 2,470,343 | 2,260,686 | 2,122,939

0
2

F

1,807,842 | 1,834,996 | 1,829,428 | 1,851,165 | 1,839,767 | 1,684,785 | 1,590,868

A

)

0

353,925 360, 644 359, 464 363, 802 353,158 308, 733 288, 895

©
Ot
N

40

17,558,995 | 17,715,451 | 17,715,009 | 17,830,908 | 17,920,034 | 16,751,405 | 15, 829,733

N
o

0

2,530,962 | 2,527,303 | 2,507,882 | 2,538,073 | 2,571,297 | 2,615,692 | 2,381,162

e
i

]

2,384,202 | 2,406,734 | 2,407,240 | 2,435,185 | 2,429,832 | 2,255,069 | 2,087,259

O

3,127,111 | 3,162,164 | 3,144,621 | 3,183,294 | 3,163,157 | 2,988,480 | 2,743,750

]

2,549,131 | 2,562,879 | 2,551,837 | 2,581,367 | 2,600,162 | 2,493,186 | 2,295,462

| AL o

En)

2,350,910 | 2,363,923 | 2,349,469 | 2,374,853 | 2,388,032 | 2,298,270 | 2,108,579

O

3,796,266 | 3,820,796 | 3,804,363 | 3,863,554 | 3,866,766 | 3,663,050 | 3,384,534

oh)

4,675,524 | 4,715,944 | 4,705,658 | 4,751,113 | 4,780,221 | 4,544,642 | 4,233,858

M| oe | 4T o

2

1,308,656 | 1,311,282 | 1,315,530 | 1,323,266 | 1,335,146 | 1,278,475 | 1,204,947
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3) ¥ T W3t

o AA Eol| A G} oAl o] B HHE A 07 53.8%, 46.2%S A= AR LE
won WA} oAl e] el AH 7} 50.1% 49.9%2) AL 1] E w) Bk A Ao
7F vk B 4 9l

<E 3 11> oY ST Bs} - @ KT Ho[H 7|&

S = GPS
- Ay S IS Ay S HIS
A 7,874, 652 49.9% 7,897, 311 50. 1%
A 2,688, 315 50.1% 2, 682, 696 49.9%
Zinn 1,849, 747 50. 8% 1,788, 966 19. 2%
k5] 1,966, 371 52.0% 1,815,078 48.0%
45 1,122,776 51.3% 1,065, 721 18.7%
21RS] 1,242, 292 52.1% 1,140, 128 47.9%
41 980, 087 55. 2% 797, 032 44. 8%
& 194, 207 56. 9% 147, 053 43.1%
= A7) 9,176,108 52.9% 8, 157, 708 17.1%
s 1,391,022 55.1% 1,133, 725 44.9%
=5 1, 308, 981 55. 8% 1,034, 814 44.2%
=yt 1,770,963 57.6% 1,302, 464 42.4%
& 1,363, 999 54.1% 1,155, 318 45.9%
ESh=g 1,317,930 56. 8% 1,001, 384 43.2%
BE 2,115,574 56.5% 1,627,416 43.5%
A 2,521,203 54.5% 2,108, 640 45.5%
A 695, 479 53.6% 601, 287 46.4%
e 7,874,792 49.9% 7,897, 496 50.1%
s 2,688, 363 50. 1% 2,682,753 49.9%
ol 1,849, 731 50. 8% 1,788,963 49. 2%
k5] 1,967, 284 52.0% 1,816, 004 48.0%
a4 1,122,762 51.3% 1,065, 704 48.7%
A 1,242,271 52.1% 1, 140, 105 47.9%
S41 980, 058 55. 2% 797, 005 44.8%
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3. Sharding 7[|2te] DB 71&

7}. Sharding
o Shardinge] & dlo]¥] Alo] Tl wlo]guo] 2ol A 7al7el wf-9- F 4,
F=9] dlo|gfHjo] 2ol R4 AFstE AS T
o B 3}3Jo| A= MongoDB Sharding 7S 2-&-ate] 2uld 283 e 7)

Lt. Shardinge| -4

o Config 48], Mongos A%, Shard A& ShardingS A%t

— Config A# : Ho]E17} o] Shardel] A3 o]
— Mongos AH : AR} 9

2 FAGE GBL £9Y

sl

/\
o T

e 8ASe] Aot oy AT

A=A

Hloly A& o

W DBE A%

%9] Shard Meta ZH A%
9] Shard AH¥ e S

— Shard AW @ AA HolE7F AFE = A1
o dlole] Ale] EaAF WAL glo]E v g Helahs (D) HolE A4S 2 ol
FH(@)e]
o £ AT Hols AAE £ e HH(@)S A8
— HolE7t @#F o zele vHe] e ZHUH@)S Beke
— Shard Key Z=9] glel] a4 g5 283t volEE #5aHA Wi
— U3 o] BEAHRE FAE _idE Shard Key2 A24g
A AR, AT, S, e EYE)
2R AR E, AT, aHE, eEE)
AE AR
ARG AR
=UAFEL AE
EAAFEAL HE
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< MongoDB2| Sharding A{t{ 7144 X MongoDB2| £ 7+ dkAl
0 S [ﬁ 9
oTo Application o o Application i— o R
e | }AY B C fp3 Eg3
%o - = =1=
X o o I
= [
l(|'0 —f D IEES
/ o SEE | e
Bl 1 - B2 @
o l ,1L 1 [ L
= Mongod Mongod Mongod [ 2 S [Fom
ol | oss [ ommed | o o | Moreed o oz
&7 @
<72l 4- 44> MongoDB Sharding2| 4
Ct. 2HIY SHHE] 7|9 DBO| 2AXIE Z1}
LuSEeE URo SHIE) SHE DB FUAE 24t
data : 442.67G\B docs #FSUYEIUSE CHUNKS ~" 868
Shard shard@®@® contains 8.82% data, 8.83% docs in cluster, avg obj size on shard : 9878
Shard shard@®@l contairs 7.73% data, 7.74% docs in cluster, avg obj size on shard : 9878
Shard shard@®@2 contains 7.23% data, 7.22% docs in cluster, avg obj size on shard : 988B
Shard shard®®@3 contains 8.75% data, 8.75% docs in cluster, avg obj size on shard : 9878
Shard shard®®@4 contaids 8.53% data, 8.52% docs in cluster, avg ob] size on shard : 9898
Shard shardogas cnntat!s 8.84% data, 8.83% docs in cluster, avg obj size on shard : 9888
Shard shard@@@6 contains 8.4% data, 8.4% doas in cluster, avg obj size on shard : 9878
Shard shard@®@7 contairs 8.69% data, 8.69% docs in cluster, avg obj size on shard : 988B
Shard shard@®@8 contairfs 8.66% data, 8.65% docs in cluster, avg ob) size on shard : 9898
Shard shard@®@9 contains 8.1% data, 8.09% dacs in cluster, avg obj size on shard : 9888
Shard shard®@l@ contairs 8.17% data, 8.17% docs in cluster, avg obj size on shard : 938B
Shard shardd@ll contaids 8.03% data, 8.04% gccs in cluster, avg obj size on shard : 9868
L EUE 2Y 72 SR S DB 24 At
data : 347.87GiB docs 278093705 CTIHKS ™ T 8035
Shard shard@®@® contaifs 8.53% data, 8.53% docs in cluster, avg obj size on shard : 1KiB
Shard shard@®@1 contaids 8.36% data, 8.37% flocs in cluster, avg ob] size on shard : IKiB
Shard shard@@02 contaihs 8.87% data, 8.06% #ocs in cluster, avg ob] size on shard : 1KiB
Shard sharde@@3 contaiss 7.93% data, 7.92% docs in cluster, avg ob] size on shard : 1K1B
Shard shard@@@4 contaifs 7.76% data, 7.76% Ylocs in cluster, avg obj size on shard : 1KiB
Shard shardd@@5 contaiks 8.5% data, 8.5% dogs in cluster, avg obj size on shard : 1KiB
Shard shard®@@86 contaims 8.83% data, 8.84% docs in cluster, avg obj size on shard : 1KiB
Shard shard@®97 contaids 8.21% data, 8.2% dycs in cluster, avg obj size on shard : 1KiB
Shard shard@@08 contalhks 8.47% data, 8.47% 8ocs in cluster, avg ob] size on shard : 1KiB
Shard shard®®@9 contaims 8.83% data, 8.83% docs in cluster, avg obj size on shard : 1KiB
Shard shard@@1® contaids 7.86% data, 7.88% focs in cluster, avg obj size on shard : 1KiB
Shard sharddgll contai}s 8.59% data, 858“5_{0:5 in cluster, avg obj size on shard : IKiB
<72 4- 45> 2HIQ ESE] 7|5t DBQ| Sharding 7A Zx}

o 127019 Shard AW ol 22k A&

o MU Hit oF 8%9] HolEHE A At
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1) Web Server

O Adx % 2

o Web Servert Apache HTTP ServerZ A3l Ax AuE= o3 2

<I 4- 45> Web Server AX| M

7= A%

AE Apache HTTP Server

Hd 2.2
MARE=E D:\Apache2. 2

o Apache HTTP Server® A4 AH= D:\Apache2.2\conf\httpd 3}deol| A& o] glo
] E3] Tomcat#}e] d5& & Tomcat Connector(mod_jk)ol] tdt AAo] 7} 9-&

@ A% 8 A

o Apache HTTP Servert 992 AMH|AZ THF o] A28 FEA] 2502 A=} =
2O QF TOoE FAH R5o|eA o HAAde= FE Addof &
— QE9-= Au| oA A3
1. A=9= Aol —> AHET —> AH|2E 4
2. AH] A~ BZ F Apache2.2E A83 & A1z WS Z
— Apache Service Monitorol| A 23
1. 9%=9-= ZAF A=A Apache Service Monitor ofo]&£S HEZE
£ 2

2. Service B 2EA thA} Au|A2HE M =9 Start B
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o Web ServerE A3t AAk

- AEg= AN o)

1L A=z Aojd —> A+ —> AMH=E A3
2. AU~ 525 5 Apache2.2& AHd & T4 HHES 2

— Apache Service Monitor ©]&

1. A== 2 FE A=A Apache Service Monitor o}o]ZS tEF

2. Service Z|2ENNA g AMu]2E S ABSIL 959 Stop HES
2) WAS(Web Application Server)

O dA #H 44

o Web Application Serveri= Apache Tomcat2 AF&3tal 483 MU AE $35e] th4=9]
RIS AXon A4 AHeE e e

<X 4- 46> Web Server &X| &= (Apache Tomcat)

=2 Ay
NES Apache Tomcat
HA 7.0.82
ARE=E apache-tomcat-7. 0. 82
JDK & JDK 1.8.0. 181
@ A 2 FZ
o Apache Tomcatys 9592 MU~ S22 o] A28 FEX] 2502 A} 2 3
o of Fom FAu0] REolsh £EoR APAdE +5 Agdol F

— A= 2o
L fEs-= Aol —> A+ —> MB|AE £
2. ARl& E5 5 tomcats AE3 § AR HES 2

o Apache TomcatE FX|&= Az}
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~ AES = Au|zeA o] §
L AESE Aojg —> YT —> uaZ 43

= =
2. MYl 55 F tomcatS AES & FX HHS =Y

©® ¢ o= Aeld Ax

o Apache Tomcatol A ¢ Mu| A7} A% &= A2 [Tomcat 227 Z]\webapps T/ dE
2| o] ool AXsw E Ao HAAHE ) ofEgAlo]AL g e
— ViewT AH]2 @ [Tomcat %7 =2 ]\webapps\cong

— GeoServer : [Tomcat %7 & \webapps\geoserver

1) #ed i 2 g
o do]gHo]x : DBHoIH 3, 23

<E 4- 47> Cl|O[E{tH[O|A EHQ! CHAH me

7= cHet CiEEe| / ofd
DBMS H[o]E] Tt A28 HolE] 3k ¢ Cr\ProgramData\MySQL Server 5. 7\Data
DBMS 271 1k A28 277 1 C:\ProgramData\MySQLAMySQL Server 5. 7\Data
Big Data®] H|OE] T} £ DB HolE] 3k : D:\mongodb\shard

- o Bds HEe] mefolHE HALste] Wlgist Ay DB & (ext Microsoft SQL
Server management Studio ©]-&)¢] WY 7|5 o]&ste] WMAS AAF
o &XZEIH B TeIY A8 3, SEHY 3
— A|zEle] &gy g3 Wl )2 Apache HTTP Server$} Apache Tomcat Servers

hdew &
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