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4 SCIOlE = 5 Al A
_ Algorithm 1 Data Normalization
GErel OB COIE MES aExos PECIN
Helg = Jqs FEHE BHO0IH 24 =39 Input: Datasets of each data values (DS)
Xsl0| TQSICH MOHE OFIEHNA = = Output: Dataset of normalized values (NDS)
- ~ S ~ Steps:
AXO0l Oletst 25 AFE =l FI | FOREACHi=1102LOOP & iis ID of dataset
Hadoop OIZ2 AIAED Spark A&l XEH0| 2: Calculate the Mean (A) for each dataset
ANZEC H20ls AETHID)IY HAIK S8 3: E:t]:stl:ale the Mean Absolute Deviation (S4) for each
TES 20t diolgt 2F/EU. 2F= OOIE 4 Find the Z-score normalization (V;") for each dataset
= — ’ Vi—A
= Hadoop 2 Sparklt OlaHE 4 Y= A value > Vi =g
) 2 A Tloljo o 5t <l oll X1 1 5: Divide all values by 5 = to get l-point range
(o: AldA mte)e= gtellh. Spark A&t 6: Add 0.5 to all values = to get values at scale of [0 ~ 1]
Hadoop MENH DI EETHE A|AE ZEciZe AXF 7: Return the normalized values in new datasets (NDS)
= 8: CONTINUE(n4-1);
=] =2 =13
=l cl&0l met OolEE Melstth. Map | onp Loop
9*_+_ HAHLIZD &M Hadoop U2 AIAEES END
ANESHH & &tL. Spark SQL2 2HI0IH &
A FelZ S#5ts SQL JlY MOIX QI0{0ICH Spark MUibs 012 HX&E JIH sts LnelES
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Meteg Mg = QUCH 0 A2 MSB2AHO0E 7 AN et CHeFst CIOIE MEO CHoll CHef
st CTot E8EL CTe M2A ¥ 38 MHd2 st 2% CT, 28 ZUHEE /st =54 IJtA =&
CT st 20| 2 HIOIEe MEOW Uol =22 J2lE L.
B. &4 ALt
loT M4 OO HEON Cioi HetE O8I HE &Z0t)| |l Rele LAMEUM LBtECZ LM
ot Ty 2elE fe 38 M &= WA HEst M JHK =2 A= AHRMCH 0ledst At <
M2 1) A2 W 3 2K, 2) TA W 299 FREAM 2UHE, 3) Mol = AP0 2 2
= HIE s fldl &2 Y= It<dct= 2 SOICH AIAEO0l Olelst OIHEE 2 Xot) Zd2EE M
8otz 2= AtMlol 4930 H22 2% UO0IH= H22 ot AHDE AgEst)| |l 2 20
CHolt SLIHEECH S 2 HRE S0I5H)| /ol =& L HI| X2 AsE=2 4L Od T
S 2els 20A Motst tHZ SHXH OIHEN st 2= & )] TS goll st 2H gHCT)s &3
StCh 2& ¥ 9J| &= gtel EZ0| A2 &€& CT ¢t T UotH OIBED Y2 BNELC 25
Qo HI| g0l BF 20 BNz ZUIF L™ LNeS0| S 2E2E MAHSEHT.
Algorithm 2 Fire Ale
E 1. IoT A4 Aold F2 JAZ =S
Input: Temperature (7) and Smoke (5) Readings
Application | Critical Threshold (CT) e
TCI'[lpi.!I’ELTH]’t'_‘. 55°C 1: FOREACH n Reading of Temperature (7) and Smoke
Smoke 200 g /m> N fﬁ:fi)l:;'_ﬁ_,_]r_‘
Crases 200 g /- — S_Avl::_ ThasS
Traffic 125 Vehicles 4 TF (T _Avg> CT)
s: T_Report : = TRUE
6 ELSE
7 GoTo(T 1)
E2 33 A 52 A A QAR | v ENDIE
9. IF (S_Avg> CT)
10: §_Report : = TRUE
11: ELSE
Alert Message Status Range 12: GoTo(Spet)
Negalive [0—0] i BN
- 14: 1 S
- lnrfnrr_natmnal [0—0.09] 15: IF (T_Report && S_Report = TRUE)
3 Warning [0.1 —0.39] 16: GENERATE (Fire_Alert);
Critical/Emergency [04-1] 17: ELSE
18: CONTINUE(n-+1):
19: ENDIF
END
(EA: S. A Shah et al.: Towards Disaster Resilient Smart Cities: Can loT and BDA Be the Game Changers?, https:/iesexplore.iese.org/document/8759905)
2elE 32 28 =& 38 M4 ZZ2MAN OGS AL ZEE BHE0 8 4.2 sS4 Jta, 5 ¢
AFSHERA(CO), OI&FSHEH(SO?) 2 O ASHEIA(NO?)DF Al2tet Q| 22 Z6t= TS A2 2t2Hg &
O=CH MetM AIAE2 ARSI ol =XE FHotAU AR2 LK 28 Z0E MHeHC
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Algorithm 3 Pollution Level Alert

BEGIN

Input: Air Quality Metrics (M)

Output: Pollution Alert/not-polluted

Steps:
I: FOREACH Gas_Readings R (R_CO, R_SO2, R_NO2,
R_03)in (M)LOOP

: IF (R_CO, R_S02, R_NO2, R_03) > CT)

: Rep =1

. Pollution_Alert();

: ELSE

: Rep =0

. GoTo (Next_R)

04 T T T T T T

100 150 200 250 300
Time (T1 o T350)

OY 4. ¥ 7t 38 24 EUHA

250 : ENDIF
: END LOOP

END

(EH: S. A Shan et al.: Towards Disaster Resilient Smart Cities: Can loT and BDA Be

the Game Changers?, hitps://ieeexplore.ieee.org/document/8759905)

et Hla O E2 HE L A2t WE 242 flol &2 28 2 AFDE AMEEH)| | Volkhin &
2 sS AMEJOIHS =5 =8 HES MESIL. 2= 0lscle M =% S5 ZEOHH XHEFe
XN} NET FEE MY |FSCOZ ESOAUL. &2 UE2 & I LA 22 ot 'EY Al
2H0| Dlotsxdoz SIIg [ AZEC. L1028 4= JEx2 28 HdD T2 HA0 e A BEE
LIEtHCH &2 98 224 Z30F 2850 L2k UL
Algorithm 4 Route Blockage Alert
BEGIN
400 400 Input: Traftic Data with (Num_vehicles) and Time interval (T)
Output: Route Status (Blocked and New Route)
= No. of Vehicles S ——
—Norrpal Range ) leS'
2 01 sy s %0 I: Identify Time interval (T} & (T) is time to reach
2 S 2. Identify (R) = (R) is Route towards destination
‘,,’, it - @o, 3 FOREACH Reading (Num_vehicles) at (T) on (R)
3 g LOOP
G - 3 4 IF (Num_vehicles) > CT)
o] 16 5. GoTo(Next_Reading)
6 ELSE
7. Blockage_Alert();
o0 & Alternative_Route (Assign New_Route (R));
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 9 ENDIF
e (T~ Tyg) 10: END LOOP
a9 5. 529 ¥ 93 B4 END

(EH: S. A Shah et al.: Towards Disaster Resiient Smart Cities: Can loT and BDA Be the Game Changers?, hitps://ieeexplore.iece.org/document/8759905)
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AL
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72 AAEO X2l 24 ZUE BHECH Melz  Apache Spark Spark 2.3.1
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300 *
18 |
250 -
16
5 Py
$ 2001 = 17
= 150 g
= 5 10
8 3
3 100 - £ 84
g [=
6
50
44
0 : ‘ : | ‘ : ‘ . 5
0078 015 0301 045 1.228.8 1.843.2 3.276.8 534528 0.0‘78 0_‘15 0.3‘,01 0_;,5 1,2&3‘3 1_3);3,2 3,2;6.8 5.34‘5.28
| Data size (GB) , Data Size (GB)
2 S =9}8 X &l X
J2 6. GIOIE MIE 3212F &o1et0l et del o 7. OIEH ME AJIJF SI1etdl et el
5 2 Adlo] 52AM =
A2t 23 E A|AES §E4H 2k} S A|AHIO 5EA

(EH: S. A Shan et al.: Towards Disaster Resiient Smart Cities: Can loT and BDA Be the Game Changers?, hitps://ieeexplore.ieee.org/document/8759905)
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Global Report

<RIE2M<=> Towards Disaster Resilient Smart Cities: Can
Analytics Be the Game Changers?
<R2EX> https://ieeexplore.ieee.org/document/8759905

Internet of Things and Big Data




