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B Background

Dt center by defibon w & place where
cilection group of compaler comnected build o
logiesl server or severnl physical servers for
servaeing i regeesl Tem filemisl jisers. Sany
imiwes or problems are foced by the datn cenler
e ol e s oclestneal problem, voltaps
mnil curmenl snbalily Ienm elvctne power supply
shoild  comstantby  power up the  power
copumption of compriers, when the poser =
decontmaed, 1 cmses o g problem Lo
providling services and cansed hasdware damage
Pl other problam is o lempérnbang 1=z thi me

vimthbios i dota cemler shoubd be kept cond
vrder Lo freese e procedsn ol compier after
heatimg up by the electnc carrent becanse of dala
rocessing

Sty [ damle Uhiveraty  Svanl  Hidsvatullab
Jaknria ns mapdly gromwang wmiversily downrd
warleh-class wnivemsity placed in e edpe of
Jaknria las o dets cemter run by its umt of
orgnniznbion enlled Postipanda  (The Cender of
EnFopmsninen Teclnology and Databass)

The tcam Bas made ohservodians dunng the fad |
wear mnd FTosd that these dam cenier lwieky has
i mebdent aceorred whire its handware 13 fousd




defected] cnmsed by msiability of voltage anad
cuirent from poswer supply, seveal unntemigiel
power supply anstalled that shoald cover dlas
mrohlem s ol anable W answer cause the
curred grovicded 48 msuilenl o povar up
cimpaters in period of tme md it wns venfied
by My Maosmol Hakzeims as the Bl G0 the data
Lemtet thrasph the antervaew leam hos done,

Internet of Thimgs, boased an TTUET 2015, some
absjeets are alsle o tangniit data amaong olsject by

usny [nlemel coancction. 11 means by thes
lechoodogy the lntemel wsed has heen wadely
changed, [ lurinam lia mam: bz

communicaln now nlan becomnse machine Wi
tchiine conmmimications

By asng thas lechnology a small object o devies
iw able W mplemend ko electrical system
data conter i vrder o momtor aboeemaliny o
voltage amil ourmen! o elecEtneal sapply and
alse implemettad i the sarreandings in order e
manmbor  Uhe  bemperaare cosdibon,  Olgest
impdemended in the dats center sysiem are able o
meiabor and seosd  the o data wite moniloning
sveiem Lhal researchers woald bueld.

This monitaring svstem should mn twenty four
hioirs o day, seven dis a waok. and thres
hundreds @xty five o vear, this system shoold
recd all e abnopmaliy and send o oplanm
sovera]l mithonse peram o real lose oso the
patentinl defective hardware conld be avoided

1.1 Ojectives

Oisjectives i ks resstach ane

I, Buld a mositenmg syslem in ander o pecord
all abnorneality o elecirics mapply ol air
temperaturs m doia center

2. Buld early waming sysbem 1o mbvrm alomm
the mhorze persan imstantly whes the
abmermality accurmsd.

1L Limitation

[ Thas svstem shainld recond elecine curmen

consumplion,  Bumudily, and  temperatine

Esue becamse of dali procesang and séoml

an alorm te severad nutbories perstn in roal

fme

Thas svetem alle o preveit n serenes

damage i sever by pve an carly wammg b

adnunistratar and anthonze porsom W siobe

furtber cosres live action

i Monuoriog reporiall the shooomolity 1s
viewed throngh web,

B

L E¥view of Related Literanore

2.1 Interaclive Device

Al ol the ohjpects are buall nsing mecrocontroller
follow & very simple pattem thad = known the

“Internctive Device” The Interactive Device is
ai. electronse. circmit that ig ahle fo sense the
enviram ment using SENSOTS [ebeatronig
compesents that comveri  peal-world
mcasaruments inko dlectncal agmalsh The devics
processes lhe information it gels from the sensurs
with helavioir that's umpleisentsd as soltwane.
The devece will then be abbe 1o interact wiik ibe
warld wsing solustors. electronic components
that enm comvert an elesne signal e a physical
Botios, ¥

2.2, Berum Methoibology

Scrum % one ol soflwane and  handwere
Enginuring: meetheds by Lr.:j.na AGILE approach
which has siromg peants 0 e collshombes
and vleration  meremental product vy for
fimal resulisl]

Fag 2, Sorim Mizthods

3. Resenrch Methodology

Pdetheds are used im this research are oz Fdlow:

AL Literabire Reviews

Ml this step. Bberalard  revigw 18 done by
codlecting all beoks and anicles that are relevant
tor thes mescarch. Several lestbooks ar used dn
this research i example haoks fhai coniain
theory  aboasr  UML,  Eembedded  System,
Electronses Circwnts, smd  Dhtabase  System
Anticles that has samilanty with this research also
15 eollecied, some articke Found in Jouminl and
some  artcles  loumd im0 procesding . of
intermatonal conference.

32 Ohservation and inferview

Uhservolion 35 dane  In research  object
PUSTIFANDA {n data cenier umii in UIM
Jaknria), specmlly ais power sapply and server
rocm from May 20 l-Cleeober 2006 and in this
ruszarch, mterview s dane by askimg the chiel of
PUSTIPFANDA Moshrul Hakeem, PhI) as ibe
i whe respeirshle rmning. the opemton of
Iada Cender

4. Analysis and Design

wyetern  developmsent  methodology that
reseracher wsed as SCRUM. The 3CEUM
irethosdislogy s peveral steps and meralon. The
firal step im thes methechslogy is collectange all
datn and focts absuat P!lsli[mn.-d.u comditicon, snd
then amalves the fets, chesrve he sovermntmenl.
problem sdentification, design and progromnuing,
I:ﬁring the aysbem, nnd |:I=|iu:l.'|un|11 m side.

4.1 Collecting All Dntw




The researcher iries o oidlece wll dota snd fncts
ahont pustipemdn ‘e data center, startieg with
remling the log svslem oml history  provided.
Several incidenis are found in ibe log sesem,
Faw iismilbs ager the powir of electneity e blsck
aunl abiaat sm-hour and causzes 1be divmae server
dvsfenction Thies frean cght hord drive from
starge seryver Toumd o be defect The servics
Tee] agresment Froem [ﬂlsli.p.mdu. [T] disnl:pred
From Bers the officials fom postipands decided
o moniter the electnoity power supplies from
the elecinicity compny in onder 5 avoid this
kind o iendent 5 oocummed again

4.1, -llﬂf-l-t the Facts.

4.1.1 Soope

The ferst thmg should be dene m determmemgg the
all clemenis necded by the system is defime the
seope, The scope that the rescarchor doom this
reseamch 05 im Pustipanda daka center. The
rescaicher need to monitor all e elecinciny
power Iooms the elestng company. This clestmany
mnn.'llnriﬂg systen use sensor that |:u|'|11|:'¢1:l daln
gndd send the data tooa server snbematically. anad
pcrhﬂl:nil}ﬂpd.ulnd. The muibwng  syslem
shonld he real-fime ned stored o the server
Adberwards the svssem able W show and visualize
il graph of powver wsed remodely and locally,

4.1 The Hardware Bequirenent Anndysis
Mesigning a profofype power moniloring svsens,
roszarehor used several hardwane and sofiware
tor baild o eomplele sysiem. The Hardware uses
micropenirolber components, sensors for pesd
currend,  Bperafure,  amd  humadiy. The
specification for esch compomnent chonse is also
iptant 10 make sore the sysiem  working
perdectly. Followmg 15 list o component wsed
1hay e TAHE BN E SV siem
Table | Hardware Amnalysis
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4.3, Coarrent Syvstem Analysis

The pover sysbem thal wses im r.us:li;u.lrl.dp %3
umng LIPS and GEWSET for anfenipbion m
power nebwork from elecine compamy.  The
maialoring sysbem that Pashpamsla uses omly

using & purh:l with led monitiwing svstem . More
aifvancsd amd reliable svstem for momtonsg a
glotricaty problem 15 necded for preventing a
further damape snd defeclion in the server
warkig in pustpusly didla centre. By ihkis
comdtion the researcher design ond binld o povwer
momidering svatem based loT Thiv system shls
o caphate e, fonperatune, and  hamsliy
anl stared in datshase, and show ibe graphic a5
wisanlisation for farther analyvsia. By this system,
nhmermalities in power also delected completely
b the sysbem

4.3.1. Bequircment Analysis

Reogainement will be divided inte toee section, ke
first section bs dhe fsenfions] regquirsisents, s
defuaen of fmetional requiremets 15 aclialy
and services that the svaiem shoald pm‘l.'ide in
vrcler o make the system workmg, The seeond
section 15 Mon-limctionnl recquimements. by ke
defiaton e pon-fusetionasl  eguirements i\
fuaterus that fko system bas m order 1o make the
sysiem e easy o ussl, more slvanced o
Cperal:
4.35.1.1. Fanctional Keguiremcnts
The swstem buoild  should  hove  fuontional
regquireiments as fodlow

1. Ahbe o mostor and capture the cument,

teimperaiire aml  leasidite from ke
ey imenl
2. Stoved the data ino detnbase
3. Wisual the data an s graph and dagatal mets

4512 Monlunctonal Hegulremsnts
Monlanctional  Requirementsfoom  the  svstem
haaild as follew us shown i Table 3
Tubde I Monfunctional requeiremsent
BT L T
T g Cemlmmen |8 Dogkod wm s way |

[rerter daplel wriny
T Tt bl il e g
oy e o skl |
| b Ll T K uh-il
| B ]
2. [hesign system
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=
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Fig 3. [hesign Syslem




Al figuee 3 eiplamed abont the svatem povwer
mamtaring  syvslem based on loT, Those
rrl.nluh.'uring svabem  omonibkwr the  power
abpswmahity from FLW by usmg SCT 013 aml
alse tee deviahom of chamber tempembure
forbhoswenge 15 the explaimates Trom the sysiem:
Flaspbery il nae o8 processimg umig and wah
comnection  Urom anlaise ad  databass
REVEr
2 SCT 013 sensor, carrent Trom the PLK cable
14 muasured and digitalies by using andumo.
3 Arduino sing as analogoe dugtal converler
and send the daln as serial datn

4 DHT-22 tempembune md hamidity sensor s
usedd for capunmg the lemperatune m the
SETVET IOHM.

5. Haspherry pi send jbe datn inlo daiohose
STV

f.  Drtabase server semd il dota to web server
and visunlize the dota.

7. User able fo msomitcr ke power and the
lempernbare,

From data forwarded o database  server and

datshase server will ;|;|1.|sh 10 weh server. By 1'5""-'!-

webbrowssr ihe dats are wviewal © user

realtime.

44, Warkshap [hsign

Dhesign or desmgming o svstemn coald be deling as

tusk that fooms oo delml specs Heotion of sedufion

basel on computer,

441 Application Desdgn

Aol LL Blentification of User

The aebors s somelbang thal act oulside the
system. For delnrl explenobcon will be given i
il falale 4

Tabsd 4 Requirement Actor dan 1se Casg

Koquwrwouns hiar o Caare 1
| T PR R e dat b2 databme
it i e BEVET
1 Usmdnd Uss Mewoe md has
memernze fe= peaph mitmanm fom B
gk
A4 L4 Class Dingram
J -y
I =r
1 g P :
| |

i
Figire % Application Clis Tiagram

4417, Design of Database

The system peeds dainbase 1o slore (ke
imFor madian r_-igﬂurmf by senser, The Desgin of
databze should suppon the mlomsabes svstem
wich bnzed on weh. Dombase iz ablnmed by
imbspmnted all dats which 12 conneding each
vdlver, mapping mmd entiy class.

I Iefwemation  Table  Carrent,  Power,
Temperatune snd Humisdity
Mamnlshel - infis
Prinsary kev: id
L Tobeign kiy:- .
Mo | Moma Field | Tipeleser kriminzan
1 14 Beinkil) Id serear
I [Bavwm Vathaile® | 1P e
] |l|11r|. Finai . ddaey iy
T %k Fieat Tars wakva
3 Koloubabae | Floal Dt boeberalsdbain
CET T Dae | Tanggsl monorieg
T | wakm Time lim myearatiig

442, Interface Deaign
In thes sbop. imterfacs 15 mode by rubes of hoosan
compuier imteration, By wsing this nele. e
anrllrok amd iinlerface ane operatesl easyly by naer
Tt momiforing te servar with graphic
visunliznfion

Figure 12 Coding

In python code there ame several import code
which comtam meslale vsing by the pyibaon dlsell
i order o make the syslom minnmg as expected.
Une o the module nsed s AdaFrusi DT which




man as misdule o convert the resuli inken by the
teen peratuae and humadine sensor DHT - 22 And
1B mext slep the sonsor need b be mianlmeed by
Aidarmit code. Mex prowess reag] the dain From
sensor [VHT 22 and send 48 o server by using

e lile

444 ITmplemeniation

The Power nsonitoning sveiem used s currend
seipsor  and Cfemperatine seisor. The  curmend
sensor works wilh capluring ke eleciro magnetic
ficlds exist im the poweer cable This electra
magnetis ficld wall moducted 1o famt coal msde
the scnsor. Afterwands the fluks mppeel exisi
inaide ke wmsor will be comven 1 cument thl
gan be measride by coil, Wath lnle help from
resistar components the sensor will E;.i'l.'e the
visleage value bncarly wath the curment measnned
The schemnbic diagrnm of current semsor. ardminag
ad  maderocostroller e oss follew The
macrocinimlber shange the dala Trom analogas o
sligital

Figure 12. Schematic [Nagram

Alterating Corrent 1s iseasared by semsor with
maxumum rangs up ke 30 Ampers, 30 Ampore
e RMS waloe fom mmximum yabue obinimaed
b sensor. We oould caleulate th [ omsnx with
Tallowing Fisrmuala
gl = = e e o= |8 - D
T vEa e A A

E L i TTTE T B SRR

IR LT e R, P
sl st gkt vl T RO B TTTIIELC T
LRI T Yo e

From formals we hove obtuned calibration
walmie b gl o normolizntion valoe is 68006, This
valse  wsed i anduine  microcontioller e
normalize the current value.

MData semt by ardoino will be inkes by
rasphemy owith sennl mode datn transler. And
1B raspharry will be wenl © database sorvar by
ansing wireless conpection,

In tempuratere asd humidioy measuremend
nsmng DHT-22 sensor will be mare  ecosicr
beconse data alstamed from the senseee i already

im digrinl Fwm and wathoai amy seemalization or
cilibration appled in this type ol sensor

Figure 13, Schematic IMagram of DHT-22
Follovang 15 the dalabas:  design and e
dadnbase wall be sutomotically will be wrnie by
ragpksry i drongh php codle i order 100 nsen
Lhir tahis.

=
T e el e ElebEle bl e
Fal IFTITAF THT MUY TR
& B Ox reaad e e I e 1Erun
& W FARTAS BT BT R E D
AW & s i o M EMRIT Eban
P R T Er L ET e e

Figure 14, Info Table

Infor Tahle consist of the condition of all mck
server mnside data cenier with mfornsnoes of
currenl, empernture and hemidity

Fipure 15 Muin Pope
The screess ni maim page use b msmibomse ke
comditiog of the Fuar seirver in dala Genber
Pustipamda. Thes comdition lells us information
ahsord fegn peraiune and humidity inside the server
v, Thas inlormation afso can be reineved
hased om specific dale or bme or within 2 cerlam
ringe ol tise a3 bemitifill gragha om campae
T,

Historical wiew mvode dells information  ahomi
tempembare, hamidity ansd cunsnl for speeific
previaus dale ar Gme. Informaton systens of
power monitonng will be implemenied by pablic
nedwork Th fopalogy from metwork
implementation i5 wsed hased om Local Arnea
Metwark

. e — g

Fipure 17, Metwork Implementation
Figure 17 explained the implementation plisning
wall he use & Loeal Area Metwortk o
commuanicale with o server.

445, Wlack Box Testing
A1 this plase wall be conduct & testing for
npplication fanctionality. Thas kd ol testing 15




done 1o make sure that rogrnmm ciuald he
miniig well witkout any sesmchance when o
aperaling. For every test thot 5 minning there
pﬂmihifiq{ crorm accuresl however by doing Kinsd
af testing erorr will he manamiood

Table 8 Elack Box Testing

N i e

T =i |k T

o sy

"'|"'I-H'r'-||TI Lo =~ —
el | o e o)

b B

5 Resuli

A1 Monitering System

The aathor hes  developed 0 syslem  for
imoiboring the wse of cumeal, lemperaber amd
hurmadaty. The outhos alse wsed the echinology so
that the scunty sysicm is I:'-pmunhg inereasingly
alficctive and ellicient In s development the
mithor ustng various bochaclogies. such as
Embsdide:] syatems, Eradabase Technadogy ansl
W,

Avtbors wse Ardumollss ond  rasphermy
squipped with wirclsss as o teal or the biain of
e syslem developed. This tod 15 im0 charge o
process all the pecessary pebivibies i meniloring
i Mo of wlecnaty. Anfumollve reginnes a
current sensar far meesitening against the electne
currend gnd dbe dala caplunal by the senser
urrend 15 senl through o cloud servce. In the
manufaciure of ihe sveiem con he scocssed
amlene. Povear soimes micra USE with 5% 240
Amps needed to provide power ol Ardumol oo
s it ean be timed on and the momiteeng of the
will ns reguersd . Farthermene the datn generted
by ko Arhunolfon  developed  mio the
appli=ation monilenng syslem

22X Mota !'H'nrlgq

[hika i siored mto a M}'EE"II.-hna:d clatahnse ol
surrend sensor sl processed wsme the Asduina,
Anhaine send data 1o Raspberry P using sennl
date s e Raspbermy pi will send ik data asd
st 1hae dlats va dalabase sorver.
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