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1 Life-cycle of industrial big data applications.
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PC CPU: 8 #¥ 3 7 /socket x 2 socket (16 ¥F 2 7)
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# | Parameters Values
1 |# of activities of hauler 6
2 | # of activities of loader 4 (one is idle)
3 | # of activities of dump 4 (one is idle)
4 | # of maintenance event for hauler 2
(maintenance 1, 2)
5 | # of maintenance event for loader 1
6 | # of maintenance event for dump 1
7 |# of field sensor per loader/dump pair | 20
8 | # of equipment sensor per hauler 1 (total carried object weight)
9 | # of object sensor per hauler 1 (load weight per shift)

# of GPS sensor per hauler

# of field sensor per loader/dump
Distance of two field sensors
Moving equipment max speed

Load 1 & 3 event length
Dumpl & 3 event length

1

1 (includes #7)

90.5

8 (randomly selected,

equal or less than 8) per 5 sec
Loadl = 30 sec, Load3=15 sec
Dumpl = 20 sec, Dump3=35 sec

16 | Load weight >0, 10 x (2 + Gauss distribution
(mean 0,0, standard deviation 1.0))
17 | Load2 & dump 2 length value of load weight sec
18 | Hauler skip dump frequency 1/300
(for event detection 4a)
19 | Hauler skip specified field 1/100

]

sensor frequency (4b)
Hauler maintenance 1
occurrence condition
Hauler maintenance 2
occurrence condition
Length of maintenance

Total moved distance exceeds 100,000
Total weight exceeds 900

One hour to one day (randomly selected)

# 8 Event time length (sec.).

# | Event Max. | Min. Avg.
1 | Queuing at loader 87,027 0.0 2,548
2 | Loading 119 46 65
3 | Hauling Full 1,745 | 1,276 1,483
4 | Queuing at Dump 12,688 0.0 749
5 | Dumping 129 56 75
6 | Hauling Empty 2,433 | 538 1,033
7 | Loading 1 30 30 30
8 | Loading 2 74 1 20
9 | Loading 3 15 15 15
10 | Load Idle 9,922 1 327
11 | Dumping 1 20 20 20
12 | Dumping 2 74 1 20
13 | Dumping 3 35 35 35
14 | Dump Idle 257,591 1 566
15 | Hauler Maintenance 1 | 259,196 | 3,601 | 116,521
16 | Hauler Maintenance 2 | 259,195 | 3,600 | 112,193
17 | Loader Maintenance | 259,184 | 3,602 | 119,868
18 | Dump Maintenance 259,190 | 3,633 | 122,006
% 9 Maintenance interval (hr.).

# | Event Max. | Min. | Avg.

1 | Hauler Maintenance 1 | 2,099.2 1.3 | 467.1

2 | Hauler Maintenance 2 | 2,039,9 0.6 | 540.6

3 | Loader Maintenance 510.6 | 3.7 | 100.7

4 | Dump Maintenance 5295 | 4.1|110.2

RV M EZDEIZRLUTWVWS. #1-61X T v 7D, #7-10 1%
=D, #11-14 13X TDARY N THD. #15-181FbT v
7, B=R, XV TDRFARY N THD. R IFEFA RV b
D@ % 7" LT\ 5. Hauler maintenance 1, hauler maintenance
2, loader maintenance & U* dump maintenance D FEYIRIEI%, %
NZ 4671 I, 540.6 IEfi, 100.7 Bf, 1102 M TH 5.
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ZNFNF A2 b v 7 PC+RDBMS 28 1.04, T A2 kv 7 PC
2 Z A Z+Hive/Hadoop #* 0.99, TV X —T 54 XH — N4+
kL —Y+RDBMS 7% 15.86, PC ¥ —/\2 5 Z & +Hive/Hadoop
MN479 Tholz., TRLVF—HERIIE 20b) ITRT L D1IT,
ZNFNF A2 kv 7 PC+RDBMS 28021, TA2 by 7 PC
2 5 A Z+Hive/Hadoop #* 023, TV X — 754 AP — N+ 2
kL —Y+RDBMS 7% 2.7, PC ¥ —/32 5 A X +Hive/Hadoop 7}
305 TH o7z, K 2c) T, TNTNDEETD AEE O Lk
R%ERT. AEE ZDOMHIX, T A2 kv 7 PC+RDBMS 7 4.96,
FA 2 hv 7 PC 2 5 A X+Hive/Hadoop 7% 4.33, TV X —7
54 XY =N+ A b L —Y+RDBMS #' 5.87, PC F—127 5
& +Hive/Hadoop %% 0.16 T®H - 7=.
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HMTOBEBNNREZET S ELVARETH L Z RSN, &
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AEE 2 & 0 BB EEMTOIT ¥ —EARETOE MR
DENWEHIETESZ 2 2RUEZD, K 20c) IZRT L2 PC
Y —/\2 T X Z+Hive/Hadoop HHK D AEE (3l D& D AEE
CHELUTEL RV, Zhid, B 2a) iimdT &1, K
D7 TV —>av7I s HLADEDR, aT7TErEEIND
HEHARTEULMBWZ EDRNTHS. 22T, FAMBEERDOZE
BZOWCHERIT -2, TOMEEN 3 LUK 4 1ITRT.

M3 128BDPCH—NIFARD, 2T EfFhD ) —
KD CPU HHKROWR THB. Z Z TOMEIL%user & %sys-
tem DEEHETH 5. 259 hdL51L, HE5—D>D /) —FK
(midori004) D& CPU DEENR R NTHE D, ZHIZE >S50
T ) DIGERENEI L2 D005, 728, CPU A
BR50%L ->TWBEDIE, /—RYb 16a7H8a7DHA
% Spark DT ¥ F a2 —XIZEH DY TH2dTH 5.

RIZ, B4z ) ETRIZEA S — NIZEI D iR S5 1172 Apache
Spark D X A 7 ERT. Bronh»rb L5112, H5—2D /) —
K (midori004) IZD AR AT HPEFLTWD I B ahb. Z
D/ — RiE CPU HHEDOEEN R itz /) — FEFA—ThH
5. RAY =20/ — FIZEHR LRI, Spark job DHIZ
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# 10 RDBMS #Hd 27 TV DR

Item Q5 Q6| Q7| Q8 Q9

# of read record (KB) | 864 | 6,016 | 864 | 864 | 11,872

read size (MB) 26 367 | 26| 26 362

response time (s) 14.6 09| 411703 59.7

read type scan scan | scan | scan | index
access

read throughput 77 | 18,342 | 277 16

per core (KB/s)

# of processed recode - 8,239

per core

required core # 6 1 1 29 24

required HDD # 256

5. 2D T TV = ay Ty M ADREEIE L HOT,
FHEHPCH—NT S5 AXD AEE BNEL Loz EZoN5.

5 & =
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%3 RDBMS K CHAEE %2 72 3 720 b B e 2537
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HORMEEZRT. RPSDNBELIIT, J7ZVEFAFY VRO
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Item Q5 Q6 Q7 Q3 Q9
read size (MB) 32| 244 309 309 | 221,610
(w/ partition)

read size (MB) 11,337 | 1,029 | 110,805 | 221,610 | 221,610

(wo/ partition)

# of processed recode 1 1 1 1 352
per core

required core # 6 1 1 29 24
(w/ partition)
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(w/ partition)
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