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A Big Data Analytics Platform Using a Raspberry Pi Cluster and Its Application to Social

Network Analysis
Teerawit Seekasamit', Vera Sa-ing’, Supphachai Thaicharoenn”
Abstract

Analyzing big data can typically be conducted on an on-promise computer cluster or on cloud. For an
on-promise computer cluster, using embedded systems such as Raspberry Pi instead of desktop computers has
been proposed by several studies as a low-cost, low power consumption, portable, and efficient alternative.
However, those studies are mostly focused only on performance evaluation, which does not provide sufficient
applicable information for target users. Therefore, this paper presents an experience on building a big data
analytics platform based on a cluster of raspberry pi boards and open-source big data analytics software libraries,
Apache Hadoop and Apache Spark and using the platform to analyze large social network data. The
experimental results show that a cluster of raspberry pi board can practically be used as a big data analytics
platform. Since its low costs and this system could be beneficial for an academic research group or a private

study on big data.
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3. NM5ATIZNLATEUIBAIAL (Social Network Analysis)

mi%miwzﬁm'%aszhaﬁaﬂmé’?ﬂaauiwé’ﬂmi‘uaawqwﬁﬂmw Taonsmwinla Usznouseyavesgauen (Vertices) uaz
yavesduionszninagaeen (Edges) ilaUszgndlinguinsmdmsunsinneiiaietiodsny gaoenudazgaunuad
aglumnuaula 19y yara aauil vioaundu Wudu wazidudonsewinagreenunuisenuduiudszninadaiiaule
1y anonstuituseninaunBunidludnaunadunis Inedudeniioglunsw anusauvseenidu 2 viafe @uiden
fiffiana (Directed edge) uaziduidouiilaififiana (Undirected edge) dmutduiieniififians azdinmsiivungadu
makazgaUaens uazidudonilaififiens alifinisimusgadumasastatens fadu mnedaiifeguoaduden

nsmlquilsannsanvsesnidu 3 afin Ao nsrluLiinsivuefiAnig (Directed graph), nsuulaifinmsiuundianig

v oA

(Undirected graph), wagnsmluuuwas (Hybrid graph) fifllduideuviaassviinaglunsmie v

Bansleswnaseredrunidndud fenisdumamannudugudnarmegaseaiieglunsm Taeainiy

L‘flu@uél.ﬂuLﬂ%"aﬁmmmﬁwﬁ’iyﬁumﬁ;maamﬁ’uﬂ Fauvsoendu 4 vialug fie
3.1 izﬁummvﬁluﬂuéﬂmﬁ (Degree centrality)
3.2 szAuanulndmugnan (Closeness centrality)
3.3 syAuAAUNGN (Betweenness centrality)

3.4 s¥AUA1BVENa (Eigenvector centrality)

ASn1sMuNLEUD

Wemndnaueluunauiuisesnidu 2 @ e () Bnsiawiwnasresunisinszideyavuinlg

lnuadamasuasnsIauaInig wag (i) mvssendldunannesuiadndmsvinssnnieviedny

1. MsWmuuwannasumiisidayavuinlvaiiteadsnasuainsauainig
msasaunanesunmsinzideyarwinivgievesanausinme wuwendutuneudweluil
1.1 nseudaansausuazinnsranius

TusmAfetuil vesnsaueinedu 4B fiflvunamitsnriudi 4 GB uagiiufisnifu 16 GB $1u7u 5 vata gn
Yuld waziouderudundameiuuuliaelnelfisuneshiln InsvesaniluwhmthAdulnuamames (Master node)
dmiuuimsdanisausineg wazueiafimdeduesaviivinidulvuanuaiu (Worker node) nunusazlnunazgn
A1uAA" IP address Tulwd /etc/hosts LLa3§ﬂ§gaszwﬂﬁﬁﬁmﬁwmﬁau (Raspbian 0S), 81U"L¥819U (Apache
Hadoop), 91U nwaU15a (Apache Spark), LLﬁz%@WﬁLL’J%‘ﬁugﬂua‘lu‘] WU PUTTy

MSDS CS SWU @2021 42



2021 1° Proceeding of the Data Science Conference

1.2 M5USULAIAIRAELNDS
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® mapred-sitexml: @1TUUTULAIAIUBY mapreduce daemons, job tracker, Way task tracker
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File name |No. delayed flights | No. records Size (MB)
2009.csv 1,170,501 6,429,338 774
2010.csv 1,174,884 6,450,117 775
2011.csv 1,110,531 6,066,650 729
2012.csv 1,015,158 6,096,762 757
2013.csv 1,269,277 6,369,482 769
2014.csv 1,170,501 6,429,338 702
2015.csv 1,063,439 5,819,079 702
2016.csv 964,239 5,617,658 678
2017.csv 1,029,473 5,674,621 685
2018.csv 1,352,710 7,213,446 872

All 11,390,740 61,556,964 7,443
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A13199 1: Jeyanardrt1vesusdazinediu

Origin |Destination | Flight delay time (min)
EWR ORD 27
IAH BHM 27
IAH CLT 15
IAH VG 32
COS |AH 27
MAF IAH 184
CMH EWR 24
CLE RIC 60
MSP EWR 15
IAH MEM 15
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M13199 3: deyaluguuuuimunzaudmivasisnsvinietiedeay

Origin |Destination |count
SNA PHX 5739
ORD PDX 5086
PHL MCO 11571
EWR STT 361
ATL GSP 5425

SPI ORD 2095
LAS LT 709
SMF BUR 3709
ROC CLE 377
MSP AVL 2
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«computer device»

Client “Wi-Fi»

«router»
192.168.1.0

«Wi-Fi»

«raspberry pi»
master: 192,.168.1.110

] L]

Raspbian Hadoop & Spark

Wi-Fi:

«raspberry pi»

«raspberry pi» «raspberry pi» «raspberry pi»

workerl: 192.168.1.111

1]

Raspbian Hadoop & Spark

worker2: 192.168.1.112

1]

Raspbian Hadoop & Spark

worker3: 192.168.1.113

Rk

Raspbian Hadoop & Spark

worker4: 192.168.1.114

Rk

Raspbian Hadoop & Spark

AW 1 nsasunannesuNITIeTEvivayaTIn ey

2. HANSAATITHLATDYNBHIAY

AN 2 wananadndvesnTiiangsingiaievieiaievieifisrfuiiartuuuinnsivuaiianig dansa
n3eUeUsENaUIY 377 Inua uay 7,531 9ngen (Edges) uiaslnununufsauiuduwazngen (Edges) unufiadumis
NnnieItuosnvesauuiulufuisrfunidvesaundu aunduiifidsefugudnansgsga 10 sufuusnldiFes
mudsu Insauuduiiieruugudnansgsanie aumdu ORD FeeyuuldinaunSuwisiisunuiisrdudiunn

<
Nen

MSDS CS SWU @2021 45



2021 1t Proceeding of the Data Science Conference

Name: Flight Networking
Type: DiGraph
Number of nodes: 377
Number of edges: 7531
Average in degree: 19.9761
Average out degree: 19.9761

Top 10 nodes by degree:
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