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# # 5770129921 : MAJOR ELECTRICAL ENGINEERING

KEYWORDS: DATA ANALYTIC/MOTION SENSOR/ WASTED ENERGY/ BUILDING

ENERGY MANAGEMENT.
MR. KHETNON CHOOPUTTIPONG: DEVELOPMENT OF DATA ANALYTIC
PROGRAM FOR IEEEI1888-BASED BUILDING ENERGY MANAGEMENT
SYSTEM ADVISOR: ASSOC. PROF. CHAODIT ASWAKUL, Ph.D., 116 pp.

This thesis presents the development of data analytic program for the building energy
management system with data communication based on IEEE1888 standard. The research is aimed
at enhancing the system capability with the visualization of data from the installed sensors inside the
system. This thesis has relied on data resources of the CUBEMS (Chulalonkorn university building
energy management system) project to develop the prototype testbed. The program development has
chosen the Pandas library of python language. A data caching method at the computer responsible
for the data analytics has been developed to decrease the time period of the query for previously
requested data from the CUBEMS data storage. All data requests are compliant with IEEE1888
FETCH protocol. And the computational output from the data analytics is updated into the CUBEMS
storage with IEEE1888 WRITE protocol. In addition, this thesis has developed programs to analyze
the relationship between the motion and temperature sensor data together with the energy data from
smart meters. Data filters from motion sensors have been proposed in this research to improve the
accuracy of identifying the presence of people at the sensor location. The presence data of users in
the building is then used to define an indicator of wasted energy in air conditioning systems; that
is, the energy usage is counted as an unnecessary energy waste when the air conditioning system is
turned on without any detectable people movement or when the sensed temperature is lower than a
minimum threshold allowable. The wasted energy output results are shown at CUBEMS interactive
in-house displays, a data analytics website and an automatic Line-app notification. Based on the
analysis of recent data over a one-year period on 13th floor, Engineering 4 buildings, with 22 air
conditioning systems and 43 CUBEMS sensors suggests that there has been a wasted energy of up
to 24,085 kWh or equivalently 134,395 Bath per year. And for 12th floor of the same building,
the wasted energy has been found to be up to 6,124 kWh or equivalently 34,175 Bath per year.
This analytics result shows a quantitative evidence with a strong suggestion towards tangible much

energy savings by merely provoking people awareness in energy usage disciplines in the future.

Department : Electrical Engineering Student’s Signature ........................
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Academic Year :........ 2016 ... ..
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firman aamaaqnuamwmlwmmLLmTuuamu [3] é’mﬁaqmmnmmmﬁw 9 in
Twmsgmnsidingn - anglandou mwsnniﬁﬁumc?lﬁglﬁ’imqauﬁluﬂﬁwamwé’wmﬁ
agodiida  asemaumaiamunaluladluimiuiiiulledunagy  ilEfhaiuda
dunssuaamuiudludeemsusmsamsndenu (energy management) Weiiieliims
vsmsfamandsnuluihdiuwliosefivssani muasiimstiuiindayansuslnandesnudae
ssuuasawmna  dmiulidnaa linemundanuliih nudddnndneaemslaa
wsowluammnadenguuueing g desuulasseliihifegdnliaunsananaunasanu
foamatednld  dremaiunaluladamnsnnie (Smart Grid) wielayeme lWihdaases
4

°ZNL‘]J%L‘VlﬂTuIaU@]T%ﬂ’]iﬂiﬁ’]iﬂﬂﬂ’]i‘wa\NW%VI,WW’]’O’]ﬂEJﬂ’]i‘UiﬂL”Iﬂ”Ii (integration) Iﬂiﬂﬂi’]ﬂ
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=

wmmwamuuwamMWmL@mvmmﬂ@mmwwmmmumﬂﬂaﬂmiaumq‘ﬂ wagmydedns
(information and communication technology) mliansonnada MUAN Fauny
ndefaarmdanuluihldoneivseaninw dwwaliqumnmsliiindiu aawansznude
Junadon Tuwunany [4] optnuananmezesaminnsadiussuulasatoiids
NonFamliihusasinasiavedemalulagaifadiofaasswdsamluihannglisms
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Tuudagitnidiodinanuadosnesszund  sholiih aﬂﬁcymﬂw%'hé’u (blackout) %39
Tuanludriiienadesmmfaamliings  nudanliguslaannuiaganssunnilaa
wenuWihaesan mwﬁ'ﬂﬁlﬁﬂmimwﬁﬂi (awareness) Tusoamsuslnandann
pgnflszaniam  luwumany  [5] nanfimsfamsudanuansawivesndlunans
izé‘u’umué’ﬂwmmaﬁmgﬂﬁw Bunitannai FEUVIAMINANNUGNGY  (community
energy management systems, CEMS) laswtiiluansesvisenouludne  seuums
ﬁ”ﬂmiwé’wmmﬂﬁluﬁasjmﬁ’ﬂ (house energy management systems, HEMS) 3$UUMIA0-
mmawmmﬂumms (building energy management systems, BEMS) LALIZUUMIIAMS
wFanumelulsann (factory energy management systems, FEMS) wuﬂ@ﬂiuﬁﬂﬂ 359
Tasea$enevssuy Mndawadnsiuandaiuasnhl ﬁf[uﬂaauuaﬂﬂgﬂaimﬂiummmmm
Fadwmauslaandanuliihlassinnedlangsia 40% [6] u,asﬁLmﬂﬁmﬁuqﬁumum
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fudalgnaslssianiegarduiiumlinmsuslnawdesnuanas [7] laodefinsonsaniy

v

fahfanesszuumsfamamdsnulssianlssnuiiianufodeusmnnigatitesnndnw s ms
vslnandsnwliihasunndiuweanldmunszuiumanansosudaslsan  [8]  Fudain



nssuandndulugoimsamsndanumelueimsedraissdns mwuasfadu
Tuumanupesusiniansmdsnu  Prive [9]  oftnafeuminmsissudandans
sosdnlgnanalssinaras3awis  Usenavliéin  mmiSnlpdalgnasie msdad
ssunihdanaiieumsvamsndenu LLaymiﬁﬂé’ﬁuuummummié“ﬂuﬁﬁ (building
automation  system, ~ BAS) m,mmwmiﬂiuﬂﬂmﬂaﬂasm ag msﬁ@é’?ﬁuuummu
CAGRPLGINENG Lﬂmﬁmimmﬂﬂmumummumn aumaﬂmmﬂmwmiawﬂmimmiﬂsu
Wasulasearanesenmy ﬂaamuqﬂnsmmﬂummsmamauauawamsﬂimmwawm
womintumsfiadessuumuquoimsdaluiidesardussuunuquitdufeud msuliaugu
metzfl, %ﬂummLﬂuﬁﬁmaﬂﬂ%wﬂivmwmmﬁvﬂi“ﬂa‘uﬁaﬂi”uuﬁtwﬂﬁuaamﬂuwmﬂ
a7 ¥NAIDYIEW TSUVVUANAIN (lighting system) 5%U115U91M¢ (air conditioning system)
3$UUTLNYINA (ventilation system) LT1WAN mmmﬂumqﬂgmmaa”mﬂLmumimmu
ANNAIINTD UM IAIUQN ddlasaiessuniiuandeiuean Lwamsfqmmmﬂumﬂa
maalnawdsnuediedidssdninm . msmuguliynssuuansafiadevieuanidsuioya
Famuuazuamsulimmuadne s mahanuuonunsiafiudendiu dedealaoasedo
ﬂ'ﬂ%’ﬂhUiunwsam%Qizuuﬁqq%u ﬁswﬁﬂumqmzﬁlﬁﬂmeizﬁ,ﬁisuumuqué’ﬂiuﬁasumu
ANNAINYBOAELE  (user comfort) éJuLﬁaqmmmmummué’ﬂuﬁadmmﬂané’?@ﬁﬂﬁﬁw
MUMTNIA (scheduling) ?NaqwaTﬂstmamiﬂammaqw% [10] MNUHATINAUAZLIIU
Nmstadessunihdanadieusmstamandenn  Iwiifumncan  wasazmindensly
ﬂsgqﬂmﬁlmmnuamgnaswﬂfss:m‘mmmfmuagmaﬂmsﬂu'f»hLﬂuﬁmamummmnummmm
FUUAIUANBIMNTEA LI
ssupmsamsudnumeluamsiiaedessuuthfunadieanafadmmsuslnandenm
Tihfufeyaamumadon LLaymLmaﬂu@laumimmumaua (data analysis) ldwadnsiinu
mamﬂmamwa mwaawﬁ‘vﬂmmﬂmnmfnwlwmmﬂmﬂiﬂuuumumnamuawu 5§
dmasmndsnuluih (energy consumption) ?mmimmmmmiwaﬂwm (demand power)
tnasguunnil (temperature) TudnaANWUULAUBYATNNA UT lugtuunmsanihilu
#390a1 (periodic summaries) Tiaudeimandadniidesodonssinwmadangiindudon
Ww  mswsnsoanndosmsluih  (load forecast) am¥uiaassunasiisnmoandannlu
drnmdn 9 seeiu fludu wonmnanuuandesgluumsiengiilinadniean
wludnsoeiiuandeii Yssan Awn wasmumsanaiadeyady  Sudludmdda
ﬁagﬁmuﬂgmmmawaé’w% anssauglumstszanana  MIndeanuuind lmaianei
d09Ad0aUTIN Navigant research Iduanusaqpunumsianeidoyalussuumsfamana-
aumeluamsuFenioufuanadudoulumsiadersun  elfilssdfindnonmesssuy
myfamandanumeluenas [11] G’Tmaﬂﬂmﬂﬁ 1.1 nanlagagdeanuannsalums
uhifoym (solution maturity) BRIMTIATERUAzILLUAzUTTBMNANNFUFOUTDINY
GRRIGIT LLavmmmiwuuLssNawmmumﬂmmmfnmm“mauaﬁluanwm”miaiwﬂumw
famm (data visualization) Lwaiwmmnmi (reporting) L‘lJ%i‘lJLL‘U‘lJ‘IN‘LLﬁWZIaﬂmi’smﬁuﬁ
ﬂauablm"uumi'ommiwawumﬂblummimﬂi“amﬁmw Tﬂﬂmﬂmwmmmuammmm-
mmswmuwa“luaﬂwmmuwﬂﬂ ma“luaawmzmsaqﬂmewnmmugiﬂnumsasw
slumnieyaiihedemuinlaudioliglioammnuisdnuwormsilaandanunesauios i
uandnAMsIengiioyaluguuumswsnsaimsdeniinge (predictive maintenance) uag



mﬂLﬂi%“lﬂ?lE)Naelu‘iﬂLL“U“]Jmi@lﬁﬂﬁE)‘]JL‘HG]LﬁﬂLLﬂﬂ‘Hﬂﬂﬂﬂﬁ‘UﬂWiaﬂ (fault detection and
diagnostics) mamﬂmﬂiymﬂauamawﬁuﬂLwaﬂnmanwmumimmuﬂammauaﬂnimh
AMWNAFONAN ) ienyad auﬂiwﬁmﬁmwmswmmwaﬁl‘waumﬂmamnmmumumm
tnumLmmaﬂummmﬂﬂmqmimmﬂnm afmvl,immugﬂu,mmaqsyuumiaﬂmiwawm
moluomsiivnsan  wasiiseans muwressudazormyazuandeiuoan lfiufulasead
LLasizuuﬁﬁagtawmmms goumaeNNGasmMITauines alssinadlumstada sanda
Fnumzmyvslnaudanunoelionms

sl 1.1: mylszinszuumyiamsndanumelueiaislasiia Navigant research [11]

defimsanteidagasanuannsalumsamifaioga  uazanumannaisesginyo:
meluarmsdildnaniinedu fnuiseluedailineemesnuuumsinnsiieyadialiiy
53‘U‘umﬁ@mswé’ﬂmﬂmUmﬁ’mj@ﬁagaﬁdw@iamimaﬁﬂ wagliynifafunianosgunsol
Lwivl,éiwaé’wﬁaanuﬂmguumgﬂLmﬂmi i NUIToneanuIne dedudon 1121 1fnmsase
slumnieyalugtunuuauiionuion (heat map) arfumslassiudlumsuaasial5uo
masnuihludanaudasdraneu éww%’ﬂ%’ﬁﬂm;smmumiuﬂmwé’wwmﬁammm
St szuinmsnugegaluinnaudasinmasermsmolusminndodielFdwuany
ardylumsamuquszuuluamumsoiang 9 waglunuidse [13] Ussyndieyamsanaiums
waeulmuosdli  muglufudeyaamuinuaniiorssfiniseans mussunauguuasain
é’wTuﬁmu;sﬂLmuﬁa%ﬁfﬂmmqmmdmmwé’wu (wasted energy)

anifITonaIN PUNAINTTNNTINGAY manTafiagfarlasamsssuumsfamswianm
Hldhufiofumaimimnssumansluih angianssumans nasnsaluuinnd e
sonuunsznumstamswdsnuliihmeluaraslavardoiiuimsnmmaimianssa Wi
&

Hunduuuumeldde Chulalongkorn University Building Energy Management system

&

wse CUBEMS [14] lagldsumameneamalulagmadainssunnuminedolaiiod



(University of Tokyo) dumsfamawdsnumeluainsdioinasyn IEEEISSS [15] @
dwinaspudldinniligszgndlilulasemsuinedolafiodider (Green University
of Tokyo Project, GUTP) [16] Tﬂﬂﬂiuﬂn@ﬁmmﬁm [EEE1888 iNUsLUUNITAAMS
wisnuiiaadegidnmoluiminende muwa%msmnmasﬂmmaTuTasmNﬁummmﬂﬂu
wasansademmiornauninlfosnailssaniam  inliuminedoladeannsoan
mavslaandanuliihldte 31% mumwmmﬁnmnﬁuvl,wwvmﬂmamhsmﬂﬂaﬂmﬂmi
CUBEMS e lidmsuhdunamsuslaandany uagamwinadenmslueoias laveanuuy
NNT1INFIRT8L [17] MFuJanmwiadon [18] wagAoUAAINAMY o115 [19] HwdIndnfu
mas3u IEEE1888 a513¥a wasiidioyamnuanwaluguuuen q deafumsnssming
wiglionms  mentliamsusuudsunganssaludesmaslnandanulluuwmedii
Uszdndimw

atlsAmu nnmsssiiunanadeusorlirsuanimamolueias smdemuadnimy
v3lnandenuliihaedassnms CUBEMS wuhmsmantaliglioamnisunldoungingy
mslaandanundesuiimasdeniraiuliléon  dermssionniats  sndhatiadu
gUiidonaslionans  desmemsuanuimasiindelden viegluunnasinasiinaue
sndemsvnaninlauag liFanunefiaeliainligliomaiansassmind - ninfionia
sosszuuiildfann lidedussunddululassms  CUBEMS  dwndn Ineniinuiaii
mﬂﬂmLauamiaaﬂLLUUTﬂiLmsuﬂiuﬂmﬂamsmLﬂﬁymaua&lmuuumﬁﬂmswawm
moluormislasidenlinda (T‘ﬂmniu) Pandas TignWaIUUUAIMY  python  lumy
famsfioyafiiuluguufuiinasan u,a.ymﬂﬂﬂiWﬂwﬂSﬂagawaQTﬂiQﬂwi CUBEMS
MmuAs 1w IEEE1888 diewaduumadenivn  luwnuwifeiduinmsiiidhvned
widfindaanuamnsadumsasalunmioyaunglionas lasardumsdaneianduriug
(correlations  analysis) iu‘Vi’JN"llE]Na‘WQ@]ﬂiiﬂﬂ@\‘lm?ﬁﬁwﬂ‘U?IEJNa‘ﬂiuLﬂ‘VIWN 9 DA
dnamdieasumsassniniliudglionms dluewaameaneliAadumssushssosdu
1uanwmymsﬂimﬂawmaﬂqummiu (habits modification) %138 &z malFusssog
snugiununleng (policy) sesmanslaandsnumeluaimsiddeli

1.2 Jaglysaednaanuineiwug

wannllsunsmlssgnadmsumaliengiieyadiiaiiniaauamnsadiumsaianlummw
Tudmanudiusszuintoyaudasilssinn  waskawinfussuumsiamandsnumelu
91mM5 V3noMadsdeansnlnih amgdainssndians ’vgmaﬂﬂmiwﬁmné’ﬂ (CUBEMS)
ﬂy a 1 d‘ v ! v
vuiuIUMsAadadaasiayarn 9 diguasgu IEEE188S

1.3  239UINIIRANUS

1. aaﬂLLquﬂimeﬂsgqﬂﬁﬁm%’uimﬁsﬁﬁay‘auumm python  [20] wagliada
(1J5unsw) Pandas [21]

2. mideanyszminllsunsnlszgndamiiansidoyatumioiduioyamaszim
IEEE1888 [15] lfifialwslnaea FETCH uas WRITE
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6.

7.

1.5
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wazliade Usunsw) plotly [22]
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UNN 3
dmilaenssNpoITsUVLAZ NI NATDULLIDIAK

3.1 amilasnssnnesssuy

U a ¢

q‘ o ¢ o v 1
amilasnssnzesssuniililumsiasnllsunsnlssgnddmsiinnsiidoyalasuiseen
Wlnandudsuanslugiin 3.1 dsznaulide

7% 3.1: aoilaonssnaeessuy

'
v o o o [

1. dmdoilszanu Awhinsuamdnnglidmsoianuiiorvuata PoindD Aauflulu

]
< v 1

msdunliilediu iedesatoyannmirioifiuiioyalassms CUBEMS

v
] ' ! [
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STRNGHNAR

deglinmdanguuuilediumsiansidoya Tusunsuilsggndiagdaddainn
fidaudeilssamidiosyy PointID nasieyafiiniudeclilumsiiaseit dmiumsfeneioya
nnmbofufeyamas;w  IEEEISSS  ewulwslnaea FETCH  fignidouiulu
Tusunsuiszanduuituunm  python  mndeiaguuulieyludnyoemsuioyadioli
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awmwwgﬁaﬂumﬁmiwﬁﬁﬂﬁagmau Fndafine NI nuaereteamelumsuaa
wadnanldnnnssnumsianeiioya  dmsesmsaienlunmmioyassiguumadng
fuandeiean infuilsdiumaiangiiidenld  uasdowmmemsuaaenadnidasenoy
lughe asuaainamslulasems CUBEMS [19] Lg‘mvl@ﬁﬁmﬁlmwﬁﬁaga LASMITUANLADU
tulilsunsuiszyndlad

Jd v

32 mnadeuidendelisunynlssgndfumireiiudeyamaryiu
IEEE1888

duduaeuilisunsulssgndvhmadendadnfumioifuioyalassms CUBEMS tile
1 lumssosmatioyafianiudmsunszunumsiane niiuneumadounadwiild
nnnsgtunstedundudi imbedioieya  laslsunutssgnddunuuignitamniu
ﬁﬂ%ﬁaguuﬂauﬂaLma% ”?i'qﬁqmé’ﬂwmzé’maﬂﬁumiwﬁ 3.1 UAaEMINAFDUASANHUNU
unlsunsuglwaasliiaia Jupyter Notebook) [26]

M3 3.1: qudnesnosnanimosi i lumsnaaoullsunmlssgnd

Model description
Windows 7 Intel(R) Core(TM) 17-2600
CPU @ 3.40GHz processor 12.0 GB

Computer

321 minadeufewedeyannmiinifuieyasasyin IEEE188S lagondslny
Inaea FETCH

msfosneiioyannminuiivioyalassms CUBEMS  d@esonduluslnaea FETCH
aldnanliluhie 212 dalufeiddmsumsdesssewinesdlsznauluinasyu
IEEE1888 1/1mwumiwm‘sawa:uamaﬂaﬂmmmwaﬂwﬂmaa SOAP Tagnmiinugainy
floduads (sunsw) suds [27] Mafnduuuiiugiumm python dwmsulisemadunou
fanfludmsnFonlfinesia SOAP lay suds %aqmﬂﬂﬂwmsJanlmdaTﬂNﬂmwaimﬂa
RIUUTNITLIU 138 WSDL (web services description language) %Qﬁmﬂugmmu XML 171'63”—
nenvazidsanasiuseiadmsulilusunsuiidesmadonlinsieguuneaims yu
ansmydonliiioaeioanuiene (request message) ausulifonausnms gﬂﬁ 3.2 waaN
wadniildnnmsfesna WSDL navheifufieyalassms CUBEMS dwsulilumsdoms
senwineadlssnoaulusnsyiu TEEE1888 funaudolufemsmuuadiulsiiniudmsuld
Tums¥esneiioyaliify WSDL mulaseasnioya (data structure) snasyu IEEE1888 lay
ineaziBuamumad 3.2 uag 3.3

i 3.3 uaasiiedimsiesnatoyamamnnimulassaiieioyamasyu IEEEISSS
vinaievl jIamadiTeamluihdeas watiuiides 1 fu 13 ;mnasadanssn Tui
16 nuAius daudnm 13:00 Fa 13:30 mnwbhofudeyalassms CUBEMS lagsmaaau
ndunambefuieyaszaylugluunieyamunadauaasluglii 3.4 Wesmndonfalums
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defioyanmumasgu IEEE1888 ansnsassuldifios 5000 mdesoumsds lunsdiiifims
Yoamodiayaiin 5000 mysutagimsutisnadnilumsnsunduesniflunasga lavluudas
mummauné’mzﬁmﬁsqéfq’%@hLmulﬂ (cursor) ﬁmamiugﬂﬁ 3.4 iolddmsunanashan
Tunmsaeunduwadwizasmsdesnalusendall wazlugfl 3.5 uaasduadsssoznaimsi
floyagannd 100 youUNnuIBINUiayaNInTyIu IEEE1888

My 3.2: Iﬂﬁa%wﬁaadamummgm IEEE1888 [15]

Class Object Attribute
Transport Header, -
Body
Query,
Header OK, -
Error
Body PointSet, ]
Point
id: the target id of Point or PointSet
attrName: the attribute name for the following
eq: this predicate becomes true if the key attribute value
is equal to the specified value, otherwise
becomes false
Key -

neq: this predicate becomes true if the key attribute value
is not equal to the specified value,

otherwise becomes false

It: this predicate becomes true if the key attribute value

is less than the specified value

gt: this predicate becomes true if the key attribute value
is greater than the specified value

Iteq: this predicate becomes true if the key attribute value

is less than or equal to the specified value

gteq: this predicate becomes true if the key attribute value
is greater than or equal to the specified

value

select: for selection of {maximum, minimum} attribute

value

trap: for event detection {changed} (valid if the query
type="stream")
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My 3.3: Tﬂﬂﬂ%ﬁﬁasﬂamummgm IEEE1888 (¢19) [15]

Class

Object

Attribute

Query

Key

id: the identifier of this query (UUID)

type: the type of this query: (storage or stream)

cursor: the cursor for sequential dataset retrieval (valid

when type="storage")

acceptableSize: Receiver’s maximum acceptable size of

value objects at one RPC

ttl: validity time of query at the Provider (valid when type

="stream")

callbackData: the URI of data callback in TRAP protocol

(valid when type="stream")

callbackControl: the URI of control-signal callback in
TRAP protocol (valid when type="stream")

Ok

Error

type: category of error

PointSet

PointSet
Point

id: URI-based identifier for this PointSet.

Point

Value

id: identifier of the Point (i.e., PointID)

Value

time: generated time (INPUT case) or scheduled time
(OUTPUT case) in W3C Timestamp format
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(transport)d
header =
(header){
OK = None
errar =
(error){
value = None

_WIJE‘ —
}

query =
(queryK
key[] = <empty=
_ld = me
_type =
_Ccursor =
_ttl = mr
_acceptableSize =
_callbackData = "™
_callbackControl =
}
b
body =
(body){
pointSet[] = <empty=
point[] = <empty=

(i

e
e

(4

g1t 3.2: WSDL fildneundumnmheififeyalassnms CUBEMS

il 3.3: mydeswatioyannlisunmlssygndlifunhoduieyalaslusnaea FETCH
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7t 3.4: msmeundumFondoyamnmieiiuieyaiiiolilnsinaoa FETCH

i 3.5 Aumdvssusnamsiovnatioyagmu)innuisinuieyanInsu IEEE1888
U 1 PointID NlsEUmMuNIUINIUNT0910
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3.2.2 msvmﬂaua’ﬁiagavlﬂﬁwuamﬁuﬁauuammim IEEE1888 lasondfslusInaea
WRITE

dwidenfumsiessefoyannmbeifiuioyamas;w  IEEEISSS  dildnanlilu
vhitefl 3.2.1 madedieyalifivhnifuioyalasesns CUBEMS dasardulwslnaea WRITE
aldnanlilunhiden 212 Fefinssinumsadroiulnslnaoa FETCH defimsdaddaly
fimboifuioyalassmsifionsiesna WSDL  uafiyauandwegfifunaumsmmuadauls
Tovfinwazidoamumsnil 3.2 uag 3.3 wazluglil 3.6 uansmsdsyadioyasiadianmu
lassasatioyasasyu IEEE1888 Ui PointID *http://pong. test.kahnn/ps/point._int_100°
Tusuit 21 ANMUE a1 12:39:03 %wu’nsJLﬁuﬁasﬂaﬂaﬂmqmsamamé’umaé’wﬁﬂmmi
defioyadanaaalugud 3.7

(transport){
header =
(header){
OK = None
error =
(error){
value = None
_type ="
}

query =
(query){
key[] = <empty>

_type = ”"““
_cursor =
="
_acceptableSize = ™
_callbackData = ™
_callbackControl =™
¥
body =
(body){
pointSet[] = <empty>
point[] =
(point){
value[] =
(value){
value =|10
_time =)2017-04-21 12:39:03.013000

h
_id = "http://pong.test.kahnn/ps/point_int_100"

'

b
}

it 3.6: mydaiioyalifumihuifuiioyamasyu IEEE188S

(transport){
header =
(header){
OK = ™
b
b

7U# 3.7: msmaundunssIIUMIdNiayannBNUioyaNInIyIu IEEE1888
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¢ v

3.3 msesnuuuuasWam lisunsulssgndduuuy

33.1 msemndmdelssamseslisunsulszgnd

= S I ! 4 e s O ¢ o

ienavauasludesanudanguuedisunsnlssgndlunsaiifiimsfionsgunsolidini
ilussuumsiamswdenuifogduas mssonuuulilsunsnlssgnd lamnsammiue

. 1 [9) v '3 ] v ] 1Y) vas <1 Q‘ °_ o

PointlD Iasafuanudesmnesifadiuguuuda 9 ldedndalui@ailuieddn uas
d‘ a ! L% Q‘ v v 1 =3 v
Weinsanhinfuszeznanililumsiewefoyamnmiioiduioyanedlassms  CUBEMS
MuIAT;I%  TEEE1888  daudaslugil 3.5 wuhdedlfnaids 20 Swid  dwy
Youmofiogamauslaandanudiuan 10 Su u3a 14,400 foya deluanailuassmsiiansi
foyanitailiifudosodoioyann  PointID  wawd  saieiadulumsuaasmusiy
mavslnandanuaasaTusewtos jifimsifvamlwihdearsdesorduiiogyann  PointD
U 90 i wiolszanas 1,296,000 fiaya dedeslinanlumsiesneioyamniia 30 wil
THonndemuinliilssgndlinuate ideisldsulpamilnonssunesszuineduludude
Usganuldiimahdundeya (copy) lufimhuiuiioyadisestaegluasnianedildmiu-
aulugtuunlnd CSV (comma separated value) (flulWafioanulidmsuAvioyalugiuun
mynlageduiaiasningyamalumsuiiauuiis (column) udazum laofiimsmuuaidonls
ienvaaeumyiaguasioyalumiroiiuieyadisesdenansgiin 3.8 Manuaiiiithwinoiiie
anennhdenlumsiesaioyainaninnnuiofuiioyamasyu IEEE1888 laoilffsann
waaalugiit 3.9

74 3.8: amilaunssnnesssuunaigniliuily
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U 3.9: fanumsiaunesdiudatlssandmsuaenumdanamunaunainannesioya

o fuaaun 1: msAanuamduiomuuata PointlD Ny Wadiudailssaruaas
Wsunsuissgndldsuamdendn lwgiuuumssonliifediun Tsunsmlssygndagvinms
I o o A o . 1 o o ddo v o ° a ¢ o
fanumduiiemuuaga PointD wagmaduinduiludesldlumsdninnuitedin
ihadiu Tavendeudnminyosfioyamnga PointD siannanodlasamsieyludnwome
JUULULOIAGY  (array) Feuaaslugifl 3.10 uagyhmaiauiy (classified) oy
Tupwnlsnfeyaiimsusnsazidoaluumaseonidly sduil gorfuea o3
AP g o4 od o o o o .
tw fig o waluil wihil uazrilafoya Fwaelugi 3.1 vhlillsunsw
Usgygndianinin Aumdnumziameaed PointID fidosmsld uaglugiil 3.12 - 3.13
waguaduii ldnnmsfianumads lavagaglugtuunumnsms (list) fusrauaadune
PointID wagfadui

PointIDD = ["http://bems.ee.eng.chula.ac.th/eng4/fl13/north/lab_tsrl_dsprl_emrl/z1/aircon_3ph1/monitor/energy_r",
"http://bems.ee.eng.chula.ac.th/eng4/fl13/north/lab_tsrl_dsprl_emrl/z1/aircon_3ph1/monitor/energy_s",
"http://bems.ee.eng.chula.ac.th/eng4/fl13/north/lab_tsrl_dsprl_emrl/z1/aircon_3ph1/monitor/energy_t",
"http://bems.ee.eng.chula.ac.th/eng4/fl13/north/lab_tsrl_dsprl_emrl/z1/lightl/monitor/energy",
"http://bems.ee.eng.chula.ac.th/eng4/fl13/north/lab_tsrl_dsprl_emrl/z1/outletl/monitor/energy"”,
"http://bems.ee.eng.chula.ac.th/eng4/fl13/north/lab_tsrl_dsprl_emrl/z1/sensori/monitor/humidity”,
"http://bems.ee.eng.chula.ac.th/eng4/fl13/north/lab_tsrl_dsprl_emrl/z1/sensori/monitor/illuminance"”,
"http://bems.ee.eng.chula.ac.th/eng4/fl13/north/lab_tsrl_dsprl_emrl/z1/sensori/monitor/pir",
"http://bems.ee.eng.chula.ac.th/eng4/fl13/north/lab_tsrl_dsprl_emrl/z1/sensor 1/ monitor/temperature”,

319 3.10: PointID #9935UY (UNEIW) Glugﬂtmuuméwé’fu
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http place |fl |direction |[room zone | kind duty |value
0 | http://bems.ee.eng.chula.ac.th {engd |fl13 [north lab_tsrl_dsprl_emrl [z1 aircon_3ph1 |monitor | energy _r
1| http://bems.ee.eng.chula.ac.th {engd |fl13 [north lab_tsr_dsprl_emrl [z1 aircen_3ph1 |moniter |energy_s
2 | http://bems.ee.eng.chula.ac.th {engd |fl13 [north lab_tsrl_dsprl_emrl [z1 aircon_3ph1 |monitor | energy_t
3 | http://lbems.ee eng.chula.ac.th [engd |fl13 [north lab_tsrl_dsprl_emrl [z1 light1 menitor | energy
4 | http://bems.ee eng.chula.ac.th {engd |fl13 |north lab_tsrl_dsprl_emrl [z1 outlet1 monitor | energy

gt 3.11: PointID m093sun (N9dn) figniautaluguunulsnioeya

U 3.12: wadudimsAenumduiiomuua PointID 10353 uDUTIRIMALTNMTRNGITR-
M Tsamnlihdeans waiiniides 4

i 3.13: HadudMIAANNMTUNDMUUA

vTnaten §imITeam Mihdeans waiiuides 4

v

<*

PointID

gewisusmandenlin

o fuqauil 2 ;. mIihdwhsiuieyadiseaiiannidaumsiiagnasioya

Tul5unsu

Usgyndagliddawiil Fufluwadwinniuaoun 1 eliasaseumsfiognealud
PointiD wwhufiudioyadises lunsdiitlinulidnes PoindD fedu Tlsunsu
Useygndagimuaunasiimnaasioyadlumibofivfioyalaams  CUBEMS  wagsidn
diuaouit 3 wddlsunsalssgndasanulidnes  PoinaD  agvimzdmluld
foyananAuluguundsudoya  waglidnmBuduiudnagarhedmiunia-
aeumsiiagnasioyaluiinmiisesna Pndeszymamstiisiatiuiionvua
funoudoll menii 3.4 uanuaamgmsatitiasaiifilomaiaiuluiuneumaaion
fioga lunsdifllsunsussgnddanalimgmsatoglunsdin 2 asuaasiemsiiog
mwauaiummmnmauamsawmumu Tﬂmmuﬂimnm fvalinsvinam
diuaoudl 3 evmIduin (retrieve) fioyannuiisiiuioyadises uddhlisunsy
ﬂiuqnmmmmqmimagiunimm 3wl awdensdiit 7 ssuanedamsmano
ﬂaﬂﬁauaﬁmﬁwlﬁuﬁauaéﬁm TﬂﬂI‘ﬂimeﬂsgEJﬂﬁasﬁmuﬂLméﬂﬁmmﬂﬁaumﬂu
%mmnmmuﬂmqmi CUBEMS dwfivihmsiesnafioyamanaszin IEEE1888 lu
funoud 3



v
()

< cd o & oy
MINN 3.4: LMG}ﬂWiﬂLﬂLﬂﬂﬂui%ﬂuﬂﬂuﬂiimiﬂﬂﬂ@ﬂa

L=
318a5L2YUN

Tainynéioya

T 7

asanufoyadisansdiuludinawhonesmsiosns

ol
1
2 | amawetieyalusrsnaniifosnsiisnua
3
4

amanuieyatiisnnidimluinnmisuduseoimsions

liwufieyatitosnninanaisesneagaunansudunes
fioyalwmhuoiiuioyadiye

liwudieyaiiiosnnininmifesnsagudinmaahsnos
fionalumiioiduioyadizes

7 | a9ANUTDYANININEINTEUINENDANT0D

1t 3.14: wamsaiiiatiuluiuneumsnIvatoya
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. fuaoudl 3 ;. msfesefioyamnmiboifufeyalaams  CUBEMS  lunsdid
Linudeyamutranmisesnalumboivieyadizes lsunsuiszyndagyinms
doudmdedmsusomodoyalufimiofuioyalaems  CUBEMS  munasyin
IEEE1888  dafinanlilwitidioft 321 lavfieyafignaeundumnmbhiudayaas
annsadlieanimameioyainmla 9 mwdetagluunliegludnyaelsnioya
uaoudallfomnihwadwiindunaminiuieyaiifioglumbeifuioyadisouiie
ﬂ%’uiﬁLﬂuﬁaaﬁu (update) ﬂé’qmnﬁyfmgﬁmﬁﬁuﬁﬂﬁagaﬁLﬁmmmmmmﬁﬂﬂu
wihoiuieyadirealuguuulid csv Mlssgndliaaduinniuaoud 1 lumsssy
fraunelWa PointD Ltﬁazﬁﬁmmﬂugﬂﬁ 3.15

10t 3.15: TWéfona PointD (nadw) Iugnuoslud csv

L] LY

) = Yy Ay 1 - ° 4 q -4

. duneuil 3 : myduAnioyamnmioiAuieyadises lsunsuilssyndagiFonlvdnea
PointID fignifieglumhoiiufoyadises lasordamariuiinldnniuneni 1 lu
maszyfmannoeaudaslWa wasdansesuamsioyamuiinaiiens

muflomvuaneanasu IEEE1888 imwualifoyaasgniaiulugduniuivazna
agtiumisonuunlillsunsnlssgadannaihdalssSafeyaludinadn 9 lded

]
=

heldiadudeiniu waziilofimsaniesanunainnaneessiiatoyaiiiuioyanii
Inendnusatiuiidenlimstagluunieyaitimualioglupuuusuioya  wiadumsiiy
ﬁagaiﬁagﬂugﬂuuué’nwmgﬂé’wmsw falumiuon  (row) AU (column) %1174
asmndomyi hilszgndlifumaieneidoyaiioglugluunioys o uiinaznala 9
(datetime) ﬂnﬁaaﬂwqtﬁuiugﬂﬁ 3.16  wammsiagluuuieyanasinmsuslnawdenn
nn 15 wiiludnwoglsuioya  lasdmualiuowouwaasmuiuaznala 5 dwm
Tuumétsusneanifiuszuugesiiimsuslnandenu  dalszneuludmonsuslaandaaulu
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supuasain mavilaandanuluszoudndoy  uasmavilaandanuluszonlSueme
diliazmndemuilUlfuFeudadiumanslnawdsnueudasseun gﬂﬁ 3.17  waaq
mﬁﬂgmmuﬁagawamunwu‘%%awé’wﬂuﬁmﬂﬁﬁﬁmﬁﬁ’ammlﬁhﬁamiu'%nm%’u 13
nmaasaimnsanludnyasusndoyafimmualiumdaiudins  duluunivenusn
sonifluundasuludant  mafadnwaepiuuiinlihedemsuSoudisuamsuslog
wisnm o fanandnnesTuluudasdiosd Glugﬂﬁ 3.18 wamamsiagiuiieyanasinms
uslnandsnunn 15 witnendnmiiuiidu 13 mmm‘%mﬁmnﬁﬂué’nwmmmm’iayaﬁ‘ﬁw-
wualiumdaiuduiivaznala 9 duluwornenusnoenifiuiessnmiu 13 waglugl
71 3.19 uansmsYagtuudoyaludnw aslsuioyaiidmualiuadaiiud Tuiinaznmla |
dmluunuenusneeniiiusiiafeyatssiandie 9 azmindomalengiioyalugiuunms
wmanudniiusresioymlssinneig

AIR (Wh)| LIGHT (Wh) | OUTLET (Wh)
TIME

2017-01-01 00:00:00 [-1.376 | 0.0 21.478
2017-01-01 00:15:00 [-1.820 | 0.0 20.051
2017-01-01 00:30:00 |-0.685 | 0.0 21.514
2017-01-01 00:45:00 |-0.488 | 0.0 21.522
2017-01-01 01:00:00 |-0.519 | 0.0 21.503

o v a o 1 o o a v a wua av
i 3.16: doyamuislaandsnulumiisiadiluaemnssunusnamenljiimsitean-
nluihdeaslugiuuulsuioya

2016- |2016- |2016- |2016- |2016- |2016- |[2016- |2016- |2016- |2016-
09-20 |09-21 09-22 |09-23 |09-24 |(09-25 |0%9-26 |09-27 |0%9-28 |09-29

00:00:00(8.794 |376.896|237.158|354.811 (318685 |330.985 (295618 |283.556 |255.147 (308.747 |

00:15:00|323.736|274.324|287.582 | 347.5538 |302.070 (265427 | 321.924|280.780|306.049 | 405.735 |

00:30:00(356.296 | 199.210 | 337.942 | 366.301 (478.521 325413 |308.244 | 252.982 | 282,626 | 310.4580 | ...

00:45:00 (297218 |272.348 | 364.302 | 268.153 |385.020 | 310.442 | 236.753 | 400.056 | 300.874 | 381.934 |

01:00:00|272.796|311.719 | 335553 |219.351 | 284 937 (313,703 |222.874|351.119 350619245483 | .

01:15:00(321.528 | 340.509 | 351.169 | 309.566 (258621 | 369.964 |279.134 | 345276 | 368.012 (299.149 |

01:30:00|326.101|417.608|309.702 |321.420 474 477 |273.418 |340.293|332.799|319.015|352.240| .

01:45:00 (340409 |222.020 (282.471|360.167 | 320.441|254.650 |299.801 [ 316.919 | 304.192 | 331.276 | ...

02:00:00(269.758 | 205483 |306.180 | 340.043 (312.951 285888 | 324.057 [ 315282 |272.001 [331.317 |

02:15:00|316.096 |328.120|335.383 |239.429 | 505272 (249878 | 264.240|372.728|284 678 |316.569 |

qilit 3.17: deyamsuslnandanulumihotadilunesiinaudasirnmusnmienlj-
ffamaisvamluihdoamslugiuunwlsnioya
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qilit 3.18:  doyamyvslaandsnulumiisadilnesisnsnmiu 13 o1mnsafim-

nsrnluguunlsnioya

Air (Wh) | Temp (celsius) | PIR
TIME
2017-04-06 15:35:00|60.878 | 23.970 ON
2017-04-06 15:36:00 | 61.747 |23.970 ON
2017-04-06 15:37:00 | 62.009 |23.970 ON
2017-04-06 15:38:00|62.014 |23.910 ON
2017-04-06 15:39:00 | 61.045 |24.025 ON
2017-04-06 15:40:00|61.853 | 24.025 ON
2017-04-06 15:41:00|62.317 | 23.965 ON

it 3.19: foyamsasnFumaadenlm

gounil wazmmsuslnawdesnuneessuulsu-
malumiisYadiluslugiuuulsuioya
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332 myeenuunilsiuimsafrnlumuioyanadisunsulisynd

= = ¢ o ¢ o & 9 v aa
Inniwusatfiuiosnuuuilsdiuiingiusodisunsuilssgna liansouaaalssia

7
v [ o

fioyansounguIzfuMuINTlaTIMsaniessimaiuides WALLNANUAUDININN

v

doamslunsoiidoamstiogaimms  (speific  data)  gUuuude 9 sadeddn
31N 3.20 uanatioyamsuslaandsnunsnartos jiimsifvamluihdearslu

a

yluuuupRannieuaasa@eunnnan dwaaaliiuiwmlinmsuslnandenuluds

nae 9 1e9Tu uagglit 321 waasdadwmanilaaudsnuninadenl fiiinmsiToain
Tiihdeasluiuil 1 nanan wa. 2560 udnwoazmsanhiludranalasusnesniiiu ssu
WENEIN F5UUUTUOIMA wagTEUUNE

gt 320:  feyamsuslaawdenulumbesadiluansnareal jiimsisoanluihde-
asluguunuwunianuieunaoaidauunnas

i 3.21: doyamyvslaaudsnulumihefaaiilumamnssuulugduunnyvhenanusnm
WeljifamaiFearmnlWihdearsusnszuu
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Tuanufluasedalgnasralssanmasdufimsemsliomduliluenmeiadody
Tunndalans Ingninusatvitlfoonuuuiiiiumsaiadummniiouaalss famsuslna
wisnuesuudaguludilant ondhediau uqft 3.22 waasdadsmsuslnandenm
foundinasaidenunnnanuinaiejiamsisvamihdeoas asdiuldfanuingsud
malnawdsnudaudna 7 WitMzoan i uazasadlunm 22 wiAtm uag 18 wikmlu
Sufunseans uasia§iorfindmuaiy Twareunadalavesiea §ifing

gt 3.22: auadsmsuslaawdenulumbefadilnasnarealjidmsifeanluihie-
A13AIUNNTIAN WA, 2560

dioud ot liFestesmimsuaasnaiiiogadieinialulasents CUBEMS Inmiinus
atuldoanuundulsdilidmsuuansoyaguoudne 9 sadedadu  qUR 323
waasdadmanudesmandanuaesorasuda  gmaislulassms CUBEMS qift 324
uwaasfiyanmsvilnandenudounds 6 weunewiosljianmifommnihdeas i
sonuunifaifudmsuuiafoudulisunsiiszgndlaidlodamgmaniidhsufianusms
ﬁwmﬁﬂﬂnaﬁmaﬂﬂugﬂﬁ 3.25

o

it 3.23: msuaaswauwIuladiengiieya
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Uit 3.24: muaaswanwIuladiiensiioya (i)

[

un  3.2s: msuiadenrulisunsnlszgnalaiifaiamgmsoindiianusms
MauEaLnd
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moluaas Tasardendnmadeneianduiusssuiioyanninssunnadoulmuoli
saffufoyatssande 9 nudsiteaulanmsiihegluitniiondou FszuuSuomad
é’ﬂdauﬂﬁuﬂmwé’wmmnﬁqﬂﬁmaﬂﬂugﬂﬁ 3.21 '31/1mﬁwu%aﬁ’uﬁﬁﬂé’ﬁﬂaammu
wagiannilsiiuoisunsulszgnddmsulfiangifoyaifiomanuduiuisuieioya
mnialnandanu  doyagouunli  wasfieyanmsarafumswdenlminesdli  diesnaue
ﬁa%ﬁf@mmqzyma'nlaqwﬁqmﬂmzuuﬂ%’ummﬂLﬁ:mmnﬁmnﬂ@iﬁaxuuﬁmmiuﬁnmﬁ
Lifiglinuey  wielinmSugamgilidnduly  wadnsiioenmlugtuuuinarssialusi
ansafidmdheaiumaassnitndudglioms Aadumasudssesdulupiuoumsdsy
Lﬂﬁﬂquﬁmiu viomalSudiszozem ugiuuuuloinsnesseimsdelu luewan

4.1 aseenuuuihdfwiiersimigaulassmdinuluszuuiu-
21m4l

flanFuiieszinmsguuamewdnulussnfusmazadomsdanuioyamsuilag
wisow  doyagonndi wazfeyamsarnatumandenlmnesdld  essylssiam
goamgmyoed IFnnmsiangiluginain g dalsgnaulids mygauldaewmdenumnn
msbinwuglieglunsnadifassunfueima uasmsgaudnaswdinunnmsdaigmuni
Auanuindu laofidsnuuandlugud 4.1

Inmiwusaiuitlddenlifoyamsasniumnadenlmuesflilumseninefemningsy
maadenlmludrnadin | seuneiiuiiiinson udilemndnyazamssesfoyants
arfumaedenlmnelilulassms CUBEMS [18] 1/1anmaamTﬂﬂmimmimaauvl,m
3@ PIR mmianmimnmLﬂmwmumaummﬂLmumuaﬂﬂumsww 4.1 uagqlit 42
wﬂmuwmmmﬂmwumwamiummmmmaaﬂa IMENT*Hﬂﬁiﬁlﬂﬂﬂﬂi?ﬂﬂﬂ]tﬂ%%ﬂwL]m
manhansenife  sudadefimsonhinfuionialuGeshuudsusiuandreiulu
wdaafiniidosudasion Fndemssshgliinanssnlumadiuiidandn wiedoudusim
diolufisiudianusnm deud latlaminedwinminusativitlfesnuugainsesfoyams
arnfumsedoulmnesliiusznendis  dinsesms¥andn Finsesmanduiin uagéh
nvevsgsznatuiiigliaglindud mantalideyanmsanatunmnadeunlmseslindusim
shnsesinedn  aunsnesneiwmginssumsedenlmoesliluiiniiudasusnaldianu
Wndedn Mndveanuundinsesieyadfindnnieiu dwmsulidansosmamsaiiiglimenn
lumnfiufidisaseszeznamita dluanuduwseamstassnfuomaluginadu o ag
dHumsdudemFnumnahmailassunundedieansgssuudonimsangampiilu
teusnaosnnmailalidnsey



g1l 4.1: fenuildiuiieszimsgyuamewdnulussuulsusme

35



36

il 4.1: ndnmsaatadeyaneaiifuimandenlinsile PIR ueslasims CUBEMS

WA

duuui 1 | amatadlusemu 60 I

iofimsaranumsiadenln fh¥udagrhmsiaiium

quuuun 2 | o o
fioya o naenanuuuTuiiiula

waiamgmMItiishiuiananumaadenln fM¥uien

stuuun 3 e o
myasadalmiluna 40 Juidaly

d‘ L ' B v v [ d‘ V9 v
i 4.2: fatnuaznessdsaminnaiadeyanmsanaiumaadowlnnoa
usnaionl jifimaissamluihdemsaaiiuides 4



37

42 myesnuuugafinsesfioyamyaraiumsiadonlneld
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ON

Feb 16 03h Feb 16 06h Feb 16 09h Feb 16 12h Feb 16 15h Feb 16 18h Feb 16 21h
2017

van

it 4.6: feyamsnsnumandenlnelizesisuiin 1 usnakenljifdmaisoan
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N Y!ﬂﬁ'l d9d117u3aN15 PointID

n1  gaddsdmiuasie PointID lugduumsuioya

dmsuwladioya PointD Maglugunumsuioyafiwidneagamsmuuniuon

def Create_AllPoint():
global All_Point_ID,coll
All_Point_ID = pd.read_csv("Data/Point_ID.csv")
All_Point_ID = All_Point_ID['0’].values
All_Point_ID = pd.Series(All_Point_1ID)
All _Point_1ID All_Point_ID.str.rsplit(’/’, expand= ,n=8)

coll = ["http’, ’'place’,’fl’,’direction’,’room’,’zone’,’kind’,

14

duty’,’value’]
All _Point_ID.columns = coll

J
o

n.2  #aMdAni PointID MNNANHMSIANIE

v
o

dm5uEuI PointID Nndnwagag ARwlsmdnisenaulidie @113 (place) T
(fl) fie1 (direction) %09 (room) LWANUNGDY (zone) BHANDIUNTAL (kind) BHABDITEYA

(value)
def Find_PointID (place="",fl="",direction="",room="",zone="",kind="
",value=""):
Point,Pointid = [], {}
place == ’esid’:
Pointid["Point_Name"] = [’'http://bems.ee.eng.chula.ac.th/
esid/monitor/energy’ ]
Pointid["IND"] = [’'esid’]
elif place == ’"highvoltage’:
Pointid["Point_Name"] = [’'http://bems.ee.eng.chula.ac.th/
highvoltage/monitor/energy’ ]
Pointid["IND"] = [’'gewertz’]
elif place == ’'gewertz’:
Pointid["Point_Name"] = [’'http://bems.ee.eng.chula.ac.th/

gewertz/monitor/energy’ ]
Pointid["IND"] = [’'gewertz’]

Drop_Number= []

for x All_Point_ID[’kind’].unique () .tolist () :
Drop_Number.append ('’ .Jjoin([1i for i X not 1.
isdigit () 1))

Drop_Number_drop_duplicate = list (OrderedDict.fromkeys (
Drop_Number) )
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Table = pd.DataFrame (data=All_Point_ID[’kind’].unique() .
tolist (), columns=["All’1])

Table[’Drop_Number’] = Drop_Number

result = All_Point_1ID
place =='':pass

elif place list (result.place.unique()) :

result = result.loc|[ (result.place==place) ]

print ’"Please define variable *place only in %s.’%str(

83

list (result.place.unique()) +[’'esid’,’highvoltage’,’
gewertz’])
result = result.loc|[ (result.place==place) ]
fl == "":pass
elif f1 list (result.fl.unique()):

result = result.loc|[ (result.fl==fl)]

print ’'Please define variable *fl only in %s.’%str(list(

result.fl.unique()))
result = result.loc[ (result.fl==f1l)]

direction == "":pass
elif direction list (result.direction.unique()) :
result = result.loc| (result.direction==direction)]

print "Please define variable *direction only in %s.’%

str(list (result.direction.unique()))

result = result.loc|[ (result.direction==direction)]
room == "":pass

elif room list (result.room.unique()):
result = result.loc[ (result.room==room) ]

print ’'Please define variable *room only in %s.’%str(

list (result.room.unique()))

result = result.loc|[ (result.room==room) ]
zone == "":pass

elif zone list (result.zone.unique()):
result = result.loc|[ (result.zone==zone) ]

print "Please define variable *zone only in %s.’%str(
list (result.zone.unique()))
result = result.loc|[ (result.zone==zone) ]
kind == "":pass
elif kind=="Air’:
air = list(Table[’All’] [ (Table.Drop_Number == "aircon’)
| (Table.Drop_Number == ’"aircon_ph’) ])
result = result.loc[result.kind.isin(air)]
elif kind=='"Light’:
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light = list(Table[’All’ ][ (Table.Drop_Number == "light’)
1)
result = result.loc[result.kind.isin(light) ]
elif kind=='Outlet’:
outlet = list (Table[’All’ ][ (Table.Drop_Number == ’outlet
1)
result = result.loc[result.kind.isin(outlet) ]
elif kind==’Sensor’:
sensor = list (Table[’All’ ][ (Table.Drop_Number == ’sensor
1)
result = result.loc[result.kind.isin(sensor) ]

print ’"Please define variable *kind only in [Air,Light,

Outlet, Sensor] .’

result = result.loc[ (result.kind==kind) ]
value == "":pass
elif value == ’'energy’:
energy = [’'energy_r’, ’'enerqgy_s’, 'energy_t’, ’'energy’]
result = result.loc[result.value.isin (energy) ]
elif value == ’'pir’:
pir = ['PIR’, ’pir’,]
result = result.loc[result.value.isin(pir)]
elif wvalue [ "humidity’,’illuminance’,’temperature’,’
battery’]:
result = result.loc[ (result.value==value) ]

print ’'Please define variable *value only in [energy,pir

,humidity,illuminance, temperature,battery].’

result = result.loc[ (result.value==value) ]

Pointname = result[coll].apply(lambda x: ’/’.join(x), axis
=1)

[Point.append(Pointname[result.index[x]]) for x range (len

(result.index)) ]
ind = Pointname.index.tolist ()
Pointid["Point_Name"] = Point
Pointid["IND"] = ind

Pointid #type dict

L4

n.3  gaddvdmTudumieion

v
o [y

dmsuduwmioviesluudastuiisulsmdnlssnaulids Hu)

def Check_Room _name (f1l) :
Have_Air = set (All_Point_ID.loc[ (All _Point_ ID[’'fl’]==f1l) & ((
All_Point_ID[’kind’ ]=="airconl’) | (All_Point_ID[’kind’]==’
aircon2’) | (All_Point_ID[’kind’]=='aircon_3phl’)
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| (All_Point_ID[’kind’ ]=="aircon_3ph2’) | (All_Point_ID[’kind’]=='
Outlet’) | (All_Point_ID[’kind’ ]=="Light’) )] [’room’].unique().
tolist ())

list (Have_Air)

U 1 ]
74 U 14 4 [ 1

nd  gamdidmiudumieriasignuivaanilungu

U

dmfudumieriesniidnulsaninyseneuluédie Scale_building (Engd’,Floor13’, Floor12’,
"Instructors Room_All’, ’Instructors Room_13’, ’Instructors Room_12")

def Defind_room(Scale_building):

Scale_building ["Eng4’,’Floorl3’,’Floorl2’, ’'Instructors

Room_All’, ’'Instructors Room_13’, ’'Instructors Room_12717:
Scale_building==’Eng4’ :
rooms = (Check_Room_name (’£f112") +Check_Room_name (' £113”

))

elif Scale_building=='"Floorl3’
rooms = Check_Room_name (' £113")

elif Scale_building=='Floorl2’

rooms= Check_Room_name (' £112")

elif Scale_building == ’'Instructors Room_All’:
rooms=1[]
for x Check_Room_name (' £112’) + Check_Room_name (' £113
oF
"room’ x.split ("_"):
"server’ x.split ("_") or ’'pantry’ X.
split ("_") :pass

rooms .append (x)

elif Scale_building == ’'Instructors Room_13’:
rooms=1[]
for x Check_Room_name (' £1137) :
"room’ x.split("_"):
" server’ x.split ("_") or ’'pantry’ X.
split ("_") :pass

rooms .append (x)

elif Scale_building == ’Instructors Room_12':
rooms=1[]
for x Check_Room_name (' £112") :
"room’ x.split("_"):
" server’ x.split ("_") or ’'pantry’ X.
split ("_") :pass

rooms .append (x)
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rooms

print ’‘Wrong Comnand please defind only Eng4,Floorl3,Floorl2

, Instructors Room_All or 12,13’
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1 gamdsdmudadenumiigfiuiieyaninigiu IEEE1888

s o

1.1 gadmduaIonads (sunsy) fduiludwdudedesumbeofiudeyanasyn
IEEE1888

dmsulszmasonldadadlsunan) nandu wagissmanag WSDL naeiigiiuioya
Tas9m3 CUBEMS

pandas as pd
suds
from suds.client Client
from suds.plugin MessagePlugin
from suds.sax.date UTC
BugfixMessagePlugin (MessagePlugin) :
def marshalled(self, context):
tp = context.envelope.childAtPath (' Body/queryRQ/transport’)
tp.setPrefix (tp.findPrefix (' http://gutp.jp/fiap/2009/11/"))

myplugins = (

BugfixMessagePlugin (), )
WSDL_URL = "http://161.200.90.122/axis2/services/FIAPStorage?wsdl’
client = Client (WSDL_URL, cache=None, plugins=myplugins)

1.2 gaddedmiuaine XML iWefenoiioya

def Create_TP_FETCH (Point_ID_Name,gt, 1t) :
key = client.factory.create(’ {http://gutp.jp/fiap/2009/11/}tkey’)
key._id = Point_ID_Name
key._attrName = "time"
key._lteq = 1t
key._gteg = gt
query = client.factory.create (' {http://gutp.jp/fiap/2009/11/}

query’)
query._id = uuid.uuid4 ()
query._type = "storage"
query._acceptableSize = "5000"

query.key = key

header = client.factory.create(’ {http://gutp.jp/fiap/2009/11/}
header’)

header.error = None

header.query = query

tp = client.factory.create ('’ {http://gutp.jp/fiap/2009/11/}
transport’)

tp.header = header
tp
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def
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gadrdvdmiuainze XML iwafavnaiiayanuuiang

Create_TP_FETCH_Check_Max_Min_ time (Point_ID_Name, typedd) :

key = client.factory.create(’ {http://gutp.jp/fiap/2009/11/}key’)

key._id = Point_ID_Name

key._attrName = "time"

key._select = typedd

query = client.factory.create ('’ {http://gutp.jp/fiap/2009/11/}
query’)

query._id = uuid.uuid4 ()

query._type = "storage"

query._acceptableSize = "5000"

query.key = key

header = client.factory.create(’ {http://gutp.jp/fiap/2009/11/}

header’)
header.error = None
header.query = query

tp = client.factory.create(’ {http://gutp.jp/fiap/2009/11/}
transport’)

tp.header = header
tp

gaddedmivaiie XML ialisuiioya

Create_TP_WRITE (Point_ID_Name,value,time) :
val = client.factory.create(’ {http://gutp.jp/fiap/2009/11/}value
14
)

val.value = value

val. _time = time
point = client.factory.create ('’ {http://gutp.Jjp/fiap/2009/11/}
point’)

point._id = Point_ID_Name

point.value.append(val)

body = client.factory.create(’ {http://gutp.Jjp/fiap/2009/11/}body
")

body.point.append (point)

tp = client.factory.create(’ {http://gutp.jp/fiap/2009/11/}
transport’)

tp.body = body

tp

U
[y )

gaddvdmivdedrdeiosnatioya

Fetch_His (Point_ID_Name,lt,gt, typedd) :
Point_Value,Point_Time,data = Set_Value()

tp = Create_TP_FETCH (Point_ID_Name,gt,lt)

print fRFFREA_———— FETCH Data from IEEE1888 Storage—-—-——— Kok kK kxS
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try:
result = client.service.query (tp)
except Exception as e:
print ’Can not connect to IEEE1888 Storage’

print e.message

try:
for j range (len (result.body.point [0] .value)) :
' _time’ and ’'value’ result.body.point[0].value[Jj]:
typedd !'='PIR’:
try:
Point_Value.append (float (result.body.point
[0] .value[3j].value))
Point_Time.append(result.body.point[0].value
[J]._time.strftime ("$Y-%m-%d $H:3M:%S"))
except:pass
Point_Value.append (result.body.point[0].valuel]
] .value)
Point_Time.append (result.body.point[0].value[]j].
_time.strftime ("%$Y-%m-%d %$H:%M:%S"))
print ’"No data respond from IEEEE1888 Storage’
pass
except:
pass
try:
result.header.query._cursor != "" : #check cursor
tp.header.query._cursor = "%$s"%result.header.query.
_cursor
try:
result = client.service.query (tp)

except Exception as e:
print ’Can not connect to IEEE1888 Storage’
print e.message

for 3 range (len (result.body.point [0] .value)) :
'_time’ and ’'value’ result.body.point [0].
value[]j]:
typedd !="PIR’:
try:

Point_Value.append (float (result.body
.point[0].valuel[]j].value))

Point_Time.append(result.body.point
[0] .value[j]._time.strftime ("%Y-%
m-%d $H:$M:%S"))

except:pass
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Point_Value.append (result.body.point [0].
value[]j] .value)

Point_Time.append (result.body.point [0].

value[]J]._time.strftime ("$Y-%m-%d %H
SM:%S"))

pass
except:
pass
data = {’VALUE'’ :Point_Value,’TIME'’ :Point_Time}
Table = pd.DataFrame (data)
Table

1.6 gaddvdmFudedrdadouiioya

def Write_ IEEE1888 (Point_ID_Name,Write_value,Write_time) :
BugfixMessagePlugin (MessagePlugin) :
def marshalled(self, context):
tp = context.envelope.childAtPath ('Body/dataRQ/transport
")
tp.setPrefix (tp.findPrefix (' http://gutp.jp/fiap/2009/11/
"))
myplugins = (
BugfixMessagePlugin(),)
client = Client (WSDL_URL, cache=None, plugins=myplugins)
tp = Create_TP_WRITE (Point_ID_Name,Write_value,Write_time)
try:
result = client.service.data (tp)
print 'Write Success’
except Exception as e:

print e.message

1.7 gadmdidmiuanadadinausnganiaaiga

def Check_Max _Min_time (Point_ID_Name, typedd) :
typedd ["maximum’ ,’minimum’ ] :
tp = Create_TP_FETCH_Check_Max_Min_time (Point_ID_Name, typedd

print xRk FETCH Data from IEEE1888 Stirage
_____ Xk kk Kk k!

try:
result = client.service.query (tp)

except Exception as e:
print e.message

Time = result.body.point[0].value[0]._time.strftime ("%Y-%m-%
d $H:%M:%S")

Value = result.body.point[0].value[0].value
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print ’‘Wrong input please defind Max or Min
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a  gadmdimaaisadeyanedisunynilizynd

a.1  gadmidvdmiuasiadianm

def Check_time () :
time_now = datetime.now ()

time_now

a2  gamddmiuiamasaoyaldiumddueglugiunuiuiivasnmla q

def Set_Table (Table) :
Table = Table.set_index ("TIME")
Table.index = pd.to_datetime (Table.index)

Table.index.names = [/TIME’]
Table = Table.sort_index (axis=0)
Table

a3  gamddmiuanadamyegludiviersyplunumsiesns
def Check_time_in_range(start, end, x):

start <= end:

start <= x <= end

a4  gamdsdmiuanadamsiiogneclnd PointID

def Check_File(qgt,1lt,idx):

try:
df = pd.read_csv(’Data/%$s.csv’ %$idx)
df = df.dropnal)
df = df.set_index (' TIME’)
df.index = pd.to_datetime (df.index)
df.index.names = [/TIME’']
qtl, 1ltl,qt2,1t2, yhow = Check_case (df,gt, 1t)
== ’Casel’:
"Have Point ID Data’,gtl,1ltl,gt2,1t2,df, , how
"NO Point ID data’,gtl,ltl,qgt2,1t2,df, , how
except
"No Point ID file’,qgt,1t,"","","",’Casel’,’No Point
ID file’

a5 gamddmfuanavgmiatlumneisaieyanesdmdetssau

def Check_case (df,gt,1lt):
resultl = Check_time_in_range (df.index[0],df.index[-1],qgt)
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result2 = Check_time_in_range(df.index[0],df.index[-1],1t)
resultl == and result2 ==

qgt,1lt,"","",’Casel’,"Retrieve all data from system

storage’
elif resultl == and result2 ==
1t = df.index[0] - timedelta (minutes = 1)

gt,1lt,"","",’Case2’,’'Fetch data form IEEE1888 storage
during upper system period and retrieve some data from
system storage’
elif resultl == and result2 ==
gt = df.index[-1] + timedelta (minutes = 1)
gt,1lt,"","",’Case3’,'Fetch data form IEEE1888 storage
during under system period and retrieve some data from
system storage’
elif resultl == and result2 == and 1t > df.index
[-1] and gt > df.index[-1]
gt = df.index[-1] + timedelta (minutes = 1)
agt, 1lt,"","",’Cased’,’Fetch all data form IEEE1888

storage during under system period’

elif resultl == and result2 == and 1t <df.index[0]
and gt <df.index[0]:
1t = df.index[0] - timedelta (minutes = 1)

qt, 1lt,"","",’Caseb’,’Fetch all data form IEEE1888

storage during upper system period’

elif resultl == and result2 ==
gtl = gt
1tl = df.index[0] - timedelta (minutes = 1)
gt2 = df.index[-1] + timedelta (minutes = 1)
1t2 = 1t

gtl,1ltl,qt2,1t2,’Case6’,’'Fetch all data form IEEE1888

storage during under and upper system period’

gamdsdminnisadeyalegluguuusnioya

Call_Dataframe (Point_ID_Name, idx,qgt,lt, typedd,Check_Case=’Yes’)

Start_Time = datetime.now/()
gt = datetime.strptime (gt,"$Y-%m-%d $H:%$M:%S")
1t = datetime.strptime (1t, "%$Y-%Sm-%d $H:$M:%3")
Count_Fetch, Count_Storage = 0,0
Check_Case == ’"Yes’:

result,qtl,1ltl,gt2,1t2,df, ,how = Check_File(gt, 1t, idx)
elif Check_Case == ’'No’:

result,qtl,1ltl,gt2,1t2,df, ,how = "Only Fetch from

IEEE1888 Storage’,qt,1t,’’,’’,’’, Case-1","Not Checked’

print result
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result == ’'Have Point ID Data’:
Table df.loc[gt:1t]
Count_Storage = len(Table)

elif result == ’'Only Fetch from IEEE1888 Storage’:
Table = Fetch_His (Point_ID_Name, 1ltl,gtl, typedd)
Table = Set_Table (Table)
Count_Fetch = len(Table)

elif result == ’'No Point ID file’:
Table = Fetch_His (Point_ID_Name, 1ltl,gtl, typedd)
Table = Set_Table (Table)
Table.to_csv("Data/%s.csv"%1idx)
Count_Fetch = len(Table)

elif gt2 != "" and 1t2 != "":
Table = Fetch_His (Point_ID_Name, 1ltl,gtl, typedd)
Table2 = Fetch_His (Point_ID_Name, 1t2,qt2, typedd)
Table = Table.append(Table2)
Table = Set_Table (Table)
Count_Fetch = len(Table)
df = df.append(Table)

df = df.sort_index (axis=0)

df.to_csv ("Data/%s.csv"%1idx)
Table = df.loc[gt:1lt]
Count_Storage = len(Table) - Count_Fetch

Table = Fetch_His (Point_ID_Name, 1tl,gtl, typedd)
Table = Set_Table (Table)

Count_Fetch = len(Table)

df = df.append(Table)

df = df.sort_index (axis=0)
df.to_csv("Data/%s.csv"%idx)

Table = df.loc[gt:1t]

Count_Storage = len(Table)—- Count_Fetch

typedd != "PIR’: Table = Table.apply (pd.to_numeric,args=(’
coerce’,))
End_Time = datetime.now() - Start_Time

Table, Count_Fetch,Count_Storage,End_Time.total_ seconds ()

a7 gamdvdmsunroniiayallssiandin o

def Prepare_Data (Data_type,Point_ID_Name,Point_ID_Idx,qgt, 1lt,
Check_Cased='Yes’) :
Count_Fetch, Count_Storage,End_Time, Tablek_ = [1,[]1,[]1,{}
Data_type =="AIR’':
len (Point_ID_Name) == 1
print f——————— FETCH_EN_AIR1ph
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Point_ID_Name,Point_ID_Idx = Point_ID_Name[O0],
Point_ID_TIdx[0]

Table, Count_Fetch, Count_Storage, End_Time =
Call_Dataframe (Point_ID_Name,Point_ID_Idx,qgt,lt,’AIR’
, Check_Case=Check_Cased)

elif len(Point_ID_Name) != 1
Table3_ = {}
print ' ——— FETCH_EN_AIR3ph

Table3_[0],Count_FetchR, Count_StorageR,End_TimeR =
Call_Dataframe (Point_ID_Name[0],Point_ID_Idx[0],qgt,1lt
,"AIR’ ,Check_Case=Check_Cased) #dsdsd

Table3_[0].columns = ['R’]

Table3_[1],Count_FetchS, Count_StorageS,End_TimeS =
Call_Dataframe (Point_ID_Name[l],Point_ID_Idx[1],qgt,1lt
,"AIR’ ,Check_Case=Check_Cased)

Table3_[1].columns = ['S’]

Table3_[2],Count_FetchT, Count_StorageT,End_TimeT =
Call_Dataframe (Point_ID_Name[2],Point_ID_Idx[2],qt,lt
,"ATR’ ,Check_Case=Check_Cased)

Table3_[2].columns = ['T']

Count_Fetch = Count_FetchR+Count_FetchS+Count_FetchT

Count_Storage = Count_StorageR+Count_StorageS+
Count_StorageT

End_Time = End_TimeR+End_TimeS+End_TimeT

for 1 range (1, 3) :
Table3_[0] = pd.merge(Table3_[0],Table3_I[1i],
left_index= , right_index= , how=’outer’)
Table3_[0] = Table3_[0].apply (pd.to_numeric)
Table = pd.DataFrame (Table3_[0].sum(1l))
Table.columns = [’VALUE’]
elif Data_type == ’"LIGHT':
print ' FETCH_LIGHT
len (Point_ID_Name) == 1

Point_ID_Name,Point_ID_Idx = Point_ID_Name[O0],
Point_ID_TIdx[0]

Table, Count_Fetch, Count_Storage,End_Time =
Call_Dataframe (Point_ID_Name,Point_ID_Idx,qt,1lt,’
LIGHT’ ,Check_Case=Check_Cased)

elif len(Point_ID_Name) != 1

for k range (len (Point_ID_Name)) :

Tablek_[k],Count_FetchS, Count_StorageS,End_TimeS =
Call_Dataframe (Point_ID_Name[k],Point_ID_Idx[k],
gt,1lt,’LIGHT’, Check_Case=Check_Cased)

Tablek_ [k].columns = [’'ValueLIGHTNO%i’ % (k+1)]
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Count_Fetch.append (Count_FetchS)
Count_Storage.append (Count_Storages)
End_Time.append (End_TimeS)
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for 1 range (1, len (Point_ID_Name)) :
Tablek_[0] = pd.merge(Tablek_ [0],Tablek_ [1i],
left_index= , right_index= , how=’outer’)
Table = pd.DataFrame (Tablek_[0].sum(1l))
Table.columns = [’VALUE’]
Count_Fetch, Count_Storage,End_Time = sum(Count_Fetch),

sum (Count_Storage), sum(End_Time)
elif Data_type == ’'OUTLET’ :
print f-————m e FETCH_OUTLET

len (Point_ID_Name) ==

Point_ID_Name,Point_ID_Idx = Point_ID_Name[O0],

Point_ID_TIdx([O0]
Table, Count_Fetch, Count_Storage,End_Time =

Call_Dataframe (Point_ID_Name,Point_ID_Idx,qgt,lt,’

OUTLET’ ,Check_Case=Check_Cased)
elif len (Point_ID_Name) != 1
for k range (len (Point_ID_Name)) :

Tablek_[k],Count_FetchS, Count_StorageS,End_TimeS
Call_Dataframe (Point_ID_Name[k],Point_ID_TIdx[k
gt,1lt,"OUTLET’ , Check_Case=Check_Cased)

Count_Fetch.append (Count_FetchS)
Count_Storage.append (Count_Storages)
End_Time.append (End_TimeS)

1,

for 1 range (1, len(Point_ID_Name)) :
Tablek_[0] = pd.merge (Tablek_[0],Tablek_[i],
left_index= , right_index= , how=’outer’)
Table = pd.DataFrame (Tablek_[0].sum(1l))
Table.columns = [’VALUE’ ]
Count_Fetch, Count_Storage,End_Time = sum(Count_Fetch),

sum (Count_Storage), sum (End_Time)
elif Data_type == 'PIR’:
print f———————m FETCH _PIR

len (Point_ID_Name) ==

Point_ID_Name,Point_ID_Idx = Point_ID_Name[O0],

Point_ID_Idx[0]
Table, Count_Fetch, Count_Storage,End_Time =

Call_Dataframe (Point_ID_Name,Point_ID_Idx,qgt,1lt,’PIR’

, Check_Case=Check_Cased) #Output[Table]
nuerical type
Table [’ VALUE’] = Table[’VALUE’].map ({’ON’:
#Mapping data

not a

1,

"OFF’ :

04
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Table = Table.resample(’1T’, label='right’, closed=’
right’) .sum()
Table = Table.fillna (0)
elif len(Point_ID_Name) != 1
for k range (len (Point_ID_Name)) :
Tablek_[k],Count_FetchS, Count_StorageS,End_TimeS =
Call_Dataframe (Point_ID_Name[k],Point_ID_Idx[k],
gt,1lt,’PIR’,Check_Case=Check_Cased)
Count_Fetch.append (Count_FetchS)
Count_Storage.append (Count_StoragesS)
End_Time.append (End_TimeS)

Tablek_ [k].columns = [’'ValuePIRNO%i’% (k+1)]
Tablek_[k] [’ValuePIRNO%i’ % (k+1)] = Tablek_[k] [’

ValuePIRNO%i’ % (k+1)].map ({’ON": 1, 'OFF’: 0}) #
Mapping data
Tablek_[k].apply (pd.to_numeric)

Tablek_[k] = Tablek_[k].resample('1T’, label=’right’
, closed="right’) .sum()
Tablek_[k] = Tablek_[k].fillna(0)
Tablek_[k].loc[Tablek_[k][’'ValuePIRNO%i’ % (k+1)] !=
0, 'ValuePIRNO%i’%(k+1)] = 1 #Mapping data
for 1 range (1, len(Point_ID_Name)) :
Tablek_[0] = pd.merge (Tablek_ [0],Tablek_ [1i],
left_index= , right_index= , how=’outer’)
Table = pd.DataFrame (Tablek_[0].sum(1l))
Table.columns = [’VALUE’]
Count_Fetch, Count_Storage,End_Time = sum(Count_Fetch),

sum (Count_Storage), sum(End_Time)

Table.loc[Table[’VALUE’] != 0, ’'VALUE’] = 1 #Mapping data

Table.loc[Table[’VALUE’] == 0, ’'VALUE’] = -1 #Mapping data
elif Data_type == 'TEMP’:

print f—————m e FETCH_TEMP

len (Point_ID_Name) ==

Point_ID_Name,Point_ID_Idx = Point_ID_Name[O0],
Point_ID_TIdx[0]

Table, Count_Fetch, Count_Storage,End_Time =
Call_Dataframe (Point_ID_Name,Point_ID_Idx,qgt,lt,’ TEMP
" ,Check_Case=Check_Cased)

Table = Table.resample(’1T’, label='right’, closed=’
right’) .mean ()

Table = Table.fillna(method="pad’)

elif len(Point_ID_Name) != 1
for k range (len (Point_ID_Name)) :
Tablek_[k],Count_FetchS, Count_StorageS,End_TimeS =
Call_Dataframe (Point_ID_Name[k],Point_ID_Idx[k],
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gt, 1lt,’TEMP’ ,Check_Case=Check_Cased)
Tablek_[k] = Tablek_[k].resample(’'1T’, label="right’

, closed="right’) .mean ()

Tablek_[k] = Tablek_[k].fillna (method="pad’)

Count_Fetch.append (Count_FetchS

)

Count_Storage.append (Count_StorageS)

End_Time.append (End_TimeS)

for i range (1, len(Point_ID_Name)) :
Tablek_[0] = pd.merge (Tablek_ [0],Tablek_ [1i],
left_index= , right_index= , how=’"outer’)

Table = pd.DataFrame (Tablek_[0] .mean (1))

Table.columns = [’/VALUE’ ]
Count_Fetch, Count_Storage,End_Time
sum (Count_Storage), sum(End_Time)
elif Data_type == ’"HUMIDITY':

sum (Count_Fetch),

print f—-————mm e FETCH_HUMIDITY

len (Point_ID_Name) ==

Point_ID_Name,Point_ID_Idx = Point_ID_Name[O0],

Point_ID_TIdx[0]

Table, Count_Fetch, Count_Storage,End_Time =
Call_Dataframe (Point_ID_Name,Point_ID_TIdx,qgt,lt,’
HUMIDITY'’, Check_Case=Check_Cased)

Table = Table.resample (’'1T’, label="right’, closed=’

right’) .mean ()
Table = Table.fillna (method='"pad’)
elif len(Point_ID_Name) != 1
for k range (len (Point_ID_Name)) :

Tablek_[k],Count_FetchS, Count_StorageS,End_TimeS =
Call_Dataframe (Point_ID_Name [k],Point_ID_TIdx[k],
gt, 1lt, "HUMIDITY’, Check_Case=Check_Cased)

Tablek_[k] = Tablek_[k].resample(’'1T’, label=’right’
, closed=’'right’) .mean ()
Tablek_[k] = Tablek_[k].fillna (method="pad’)

Count_Fetch.append (Count_FetchS

)

Count_Storage.append (Count_StoragesS)

End_Time.append(End_TimeS)

Tablek_[k].columns = [’/ValueTEMPNO%i’$% (k+1)]

for 1 range (1, len (Point_ID_Name)

) :

Tablek_[0] = pd.merge (Tablek_ [0],Tablek_ [1i],

left_index= , right_index=

, how=’"outer’)

Table = pd.DataFrame (Tablek_[0] .mean (1))

Table.columns = [’/VALUE’ ]
Count_Fetch, Count_Storage, End_Time
sum (Count_Storage), sum(End_Time)

elif Data_type == /' ILLUMINANCE’ :

sum (Count_Fetch),
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127 print —-——m e FETCH_TLLUMINANCE
___________________________ ’
128 len (Point_ID_Name) ==
129 Point_ID_Name,Point_ID_Idx = Point_ID_Name[O0],
Point_ID_TIdx[0]
130 Table, Count_Fetch, Count_Storage,End_Time =

Call_Dataframe (Point_ID_Name,Point_ID_Idx,qgt,1lt,’
ILLUMINANCE’ ,Check_Case=Check_Cased)

131 Table = Table.resample(’1T’, label="right’, closed=’
right’) .mean()

132 Table = Table.fillna (method='pad’)

133 elif len(Point_ID_Name) != 1

134 for k range (len (Point_ID_Name)) :

135 Tablek_[k],Count_FetchS,Count_StorageS,End_TimeS =

Call_Dataframe (Point_ID_Name[k],Point_ID_Idx[k],
gt,1lt,’ ILLUMINANCE’ , Check_Case=Check_Cased)

136 Tablek_[k] = Tablek_[k].resample(’1T’, label=’right’
, closed="right’) .mean()

137 Tablek_[k] = Tablek_[k].fillna (method='"pad’)

138 Count_Fetch.append (Count_FetchS)

139 Count_Storage.append (Count_StorageS)

140 End_Time.append (End_TimeS)

141 Tablek_[k].columns = [’ValueTEMPNO%i’% (k+1)]

142 for 1 range (1, len (Point_ID_Name)) :

143 Tablek_[0] = pd.merge (Tablek_[0], Tablek_[i],
left_index= , right_index= , how='’outer’)

144 Table = pd.DataFrame (Tablek_[0] .mean (1))

145 Table.columns = [’VALUE’ ]

146 Count_Fetch, Count_Storage,End_Time = sum(Count_Fetch),

sum (Count_Storage), sum (End_Time)
147 Table, Count_Fetch,Count_Storage, End_Time
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o1 gamddmisulawndduneudsuioyalviegludnraiznmmaunide uag

def

3.2

def

.3

def

TUMNLDIUON

Covert_Dataframe_date_columns_time_row (df) :

col = []

Table = pd.DataFrame ()

for group df.groupby (df.index.date) :
col.append(str(group[l].index[0].date()))
group[l].index = group[l].index.strftime ("%$H:%M:%3")
Table = pd.concat ([Table,group[l]], axis=1)

Table.columns = col

Table.index = pd.to_datetime (Table.index) .time

Table

gadmdvdmivafransuioyannieyailssian Dictionary

Create_Dataframe_from_dict (dfl) :
df =dfl.copy ()
Table = pd.DataFrame ()
col =[]
for x df .keys () :
col.append (x)
len(df[x].columns) != 1:
df [x] =pd.DataFrame (df[x].sum(1l))

Table = pd.concat ([Table,df[x]], axis=1)
Table.columns = col
Table

gadrdvdmiuiaen key Mnfiayailsgian Dictionary

Pick_some_element_in_dict (0ld_dict,New_keys) :

dict_you_want = { key: 0Old_dict[key] for key New_keys }

dict_you_want



0 NN kWD -

10

O 00 39 O L B W N~

— e e e
AN N B WD = O

101

1 gamdsilifwiensimsgauasesmdnulussuuliueima

1
U

a1 famdIdInTaImsauEIn

def Filter_ PIR_Movepass (df,Threshold=1):

dfl = df[df[’%s’%df.columns[0]]==1]

Table = df.copy ()

for x dfl.index:
(Table.loc[x- timedelta (minutes = Threshold) :x+ timedelta
(minutes = Threshold)].drop(x)==-1).all().VALUE ==

Table.set_value(x, ’'VALUE’, -1)
Table

< v v

.2 gaddsfinyesssesnmiiuiiglas lingudh

def Filter_PIR_Minimum_Movement (df, Threshold) :
Table = df.copy ()

dfl = df[df[’%s’%df.columns[0]]==1]
for x dfl.index:
for vy range (1, Threshold+1) :
try:

Table.loc[x+ timedelta (minutes

VALUE’, 1)
except: pass
Table

1
U

a3 gadmdeiinsasssssnmdumiglimelinniui

def Filter PIR Minimum_ time_User_disappear

Table = df.copy ()

dfl

= df[df [’ %s’ %df.columns[0] ]==-1]

Time_fix = dfl.index[0]
for x dfl.index[1:]:

df.loc[x- timedelta (minutes = 1)].VALUE

Table.set_value(x, ’'VALUE’, 0)

Time_fix = x

elif df.loc[x— timedelta (minutes = 1)].VALUE
len(df.loc[Time_fix:x])<=Threshold :

X df.index[0:Threshold]:

pass

Table.set_value(x, ’'VALUE’, 0)
:pass
Table

y)].VALUE==-1:
Table.set_value (x+ timedelta (minutes = vy),

(df, Threshold) :

-1:
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a4 gamdmidmamsgaulanewdnuluszunlfueimea

def Main_Wasted_Energy_Calculation_ALL (Scale,qgt,lt,thres=15,

Temp_thres=24,Write_Storage=’Yes’,Check_Value=’Yes’,Room="",

Check_Case="’
time_now =
Write_Time
Write_Time
count_PIR, c
Count_Fetch

Yes’ ) :

Check_time ()

= gt.split () [0]+" 01:00:00"

= datetime.strptime (Write_Time, ’'%Y-%m—-%d $H:%M:%S’)
ount_AIR = 0,0

,Count_Storage,End_Time = [],[],[]

Count_Fetch_Room, Count_Storage_Room,End_Time_Room = [],[],[]

Count_Fetch_Floor,Count_Storage_Floor,End_Time_Floor = [],1[]1,1[]

Scale ==
pass
elif Scale
Floor =
£f17]

"A1l':

== 'Build4’:
All_Point_ID.loc[(All_Point_ID[’'place’]l=="engd’)]11[’
.unique () .tolist () #Only building4 can calculate

Wasted energy
Table AIR_En_Floor,Table PIR Floor,Table_TEMP_Floor=

{03, {3

Total_w

asted_energy_floor,Total_Enerqgy_floor,

Ratio_Waste_floor= {}, {}, {}

Total_w

asted_energy_by_PIR floor,

Total_wasted_energy_by TEMP_floor,Table PIR_U_Floor =
{y, {3, {3

for z
Tab

Cou

Cou

Floor:
le_AIR_En_Floor[z],Total_wasted_energy_by_PIR_floor|[z
], Total_wasted_energy_by_TEMP_floor[z],Count_Fetch,
Count_Storage,End_Time, Total_wasted_energy_floor[z],
Total_ Enerqgy_floor[z],Ratio_Waste_floor([z],

Table_ PIR _Floor(z],Table PIR _U_Floor[z],

Table TEMP_Floor([z] =
Main_Wasted_FEnergy_Calculation_ALL (z,qgt,lt,thres,
Temp_thres,Write_Storage, Check_ Value,Check_Case=
Check_Case)

nt_Fetch_Floor.append (Count_Fetch)
nt_Storage_Floor.append (Count_Storage)

End_Time_Floor.append (End_Time)

Table_AIR_En_Floor,Total_wasted_energy_by_ PIR_floor,

Total_ wasted_energy_by TEMP_floor, sum(Count_Fetch_Floor),

sum (Count_Storage_Floor), sum(End_Time_Floor),

Total_wasted_energy_floor,Total_Energy_floor,
Ratio_Waste_floor, Table_PIR_Floor,Table_PIR_U_Floor,
Table_ TEMP_Floor

elif Scale

Have_se

== £f113":
nsor = set (All_Point_ID.loc[(All_Point_ID[’fl’]=='
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£1137) & ((All_Point_ID[’'kind’]=='"sensorl’) | (All_Point_1ID
["kind’ ]=="sensor2’) )] [’room’].unique () .tolist())

Have_Air = set (All_Point_ID.loc[(All_Point_ID[’fl’]=="f113")
& ((All_Point_ID[’kind’]=="airconl’) | (All_Point_ID[’
kind’ ]=="aircon2’) | (All_Point_ID[’'kind’ ]=="aircon_3phl’)

| (All_Point_ID[’kind’ ]==’'aircon_3ph2’) )]1[’room’].unique().
tolist ())

Room = list (Have_sensor.intersection (Have_Air))

Table_AIR_En Room, Total_wasted_energy_by_ PIR Room,

Total_wasted_energy_by TEMP_Room= {},{},{}

Total_wasted_energy_Room, Total_ Energy_Room,Ratio_Waste_Room,

Table_PIR_Room, Table_PIR_U_Room, Table_ TEMP_Room =

{yo 0y, 03 0, 03, 1

for y Room:

Table_ AIR_En_Room[y],Total_wasted_energy_by PIR _Rooml[y],
Total_wasted_energy_by_ TEMP_Room[y],Count_Fetch,
Count_Storage, End_Time, Total_wasted_energy_Rooml[y],
Total_ Energy_Room[y],Ratio_Waste_Room[y],

Table_PIR _Room[y],Table_PIR_U_Rooml[y], Table_TEMP_Room
[yl = Main_Wasted_Energy_Calculation_ALL (’room’,qgt,
1t,thres, Temp_thres,Write_Storage, Check_Value, Room=y,
Check_Case=Check_Case)

Count_Fetch_Room.append (Count_Fetch)

Count_Storage_Room.append (Count_Storage)

End_Time_Room.append (End_Time)
Table_AIR_En_Room, Total wasted_energy_by PIR_Room,

Total_wasted_energy_by_ TEMP_Room, sum(Count_Fetch_Room),

sum (Count_Storage_Room), sum(End_Time_Room),

Total_wasted_energy_Room, Total_Energy_Room,

Ratio_Waste_Room, Table_PIR_Room, Table_PIR_U_Room,

Table_TEMP_Room

elif Scale == ’'fll12':

Have_sensor = set (All_Point_ID.loc[ (All_Point_ ID[’fl’]=='
£112’) & ((All_Point_ID[’kind’]=='"sensorl’) | (All_Point_1ID
["kind’ ]=='"sensor2’) )] [’"room’].unique () .tolist())

Have_Air = set (All_Point_ID.loc[(All_Point_ID[’'fl’]=="f112")
& ((All_Point _ID[’kind’ ]=='airconl’) | (All_Point_1ID[’
kind’ ]=="aircon2’) | (All_Point_ID[’kind’ ]=="aircon_3phl’)

| (All_Point_ID[’kind’ ]=="aircon_3ph2’) )][’room’].unique().
tolist())

Room = list (Have_sensor.intersection (Have_Air))

Table_AIR_En_Room, Total_wasted_enerqgy_by_PIR_Room,
Total_wasted_energy_by TEMP_Room= {},{},{}
Total_wasted_energy_Room, Total_ Energy_Room,Ratio_Waste_Room,
Table_PIR_Room, Table_PIR_U_Room, Table_TEMP_Room =
{ho 0y 0 0 {0 {8
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for vy Room:

#print Y-

Table_AIR_En_Room[y],Total wasted_energy_by PIR_Room[y],
Total_wasted_energy_by_ TEMP_Room[y],Count_Fetch,
Count_Storage,End_Time, Total wasted_energy_Rooml[y],
Total_Energy_Room[y],Ratio_Waste_Rooml[y],
Table_PIR_Room[y], Table_PIR_U_Room[y], Table_TEMP_Room
[yv] = Main_Wasted_Energy_Calculation_ALL (’room’,qgt,
1t,thres, Temp_thres,Write_Storage, Check_Value, Room=y,
Check_Case=Check_Case)

Count_Fetch_Room.append (Count_Fetch)

Count_Storage_Room.append (Count_Storage)

End_Time_Room.append (End_Time)
Table_AIR_En_Room, Total wasted_energy_by PIR_Room,

Total_wasted_energy_by TEMP_Room, sum(Count_Fetch_Room),

sum (Count_Storage_Room) , sum (End_Time_Room) ,

Total_wasted_energy_Room, Total_Energy_Room,

Ratio_Waste_Room, Table_PIR_Room, Table_PIR_U_Room,

Table_ TEMP_Room

elif Scale == ’'room’:
PIR_Movepass =1
Minimun_Movement = 3
Table AIR _En, Table_PIR,Table_ PIR U, Table_TEMP= {},{},{}, {}

Total_wasted_energy, Total_Energy,Ratio_Waste,
Total_ wasted_energy_by_ PIR,Total wasted_energy_by TEMP =
{(Fro 0, 03 0, {3

Zone = All_Point_ID.loc[ (All_Point_ID[’room’ ]=='%s’%Room)] [’

zone’ ] .unique () .tolist ()

print AR S S b I 2 b I S S b S b I b b S Sb b S b b S b b S Sb b S S b ,Room, 4
KKK AKRKAAAKRAAKRA AR A AR AR AR A A A AR A AR AR A A AR A KKK

print [ AxAxAxAkxdkxdkxdkxdkxkxkr Room,’ have ’,len(Zone),’

kA Kk khhkrkhkkhkhkkhkkhkrxkhkrxkkx/

print ’Start time =" ,qgt
print "End time =’ ,1t
for x zZone:
floors = All_Point_ID[’fl’].loc[(All_Point_ID[’room’]==
Room) ].unique () [0]
building = All_Point_ID[’place’].loc[ (All_Point_ID[’room
"]1==Room) ].unique () [0]
direction = All_Point_ID[’direction’].loc[(All_Point_1ID
[’ room’ ]==Room) ].unique () [0]

#1 value per day Point_ID_Wasted_Ratio
Point_ID_Wasted_ from PIR Point_ID_Wasted_from TEMP
Point_ID_Wasted

print thres , Temp_thres
thres == 15 and Temp_thres == 24
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Point_ID_Wasted_Ratio = ’'http://khetnon/%s/%s/%s/%s
/%s/analytic/wasted_enerqgy/per_day’% (building,
floors,direction, Room, x)

Point_ID_Wasted_from_PIR = ’'http://khetnon/%s/%s/%s
/%s/%s/analytic/wasted_enerqgy/
per_day_from_User_motion’% (building, floors,
direction, Room, x)

Point_ID_Wasted_from TEMP = ’'http://khetnon/%$s/%$s/%s
/%s/%s/analytic/wasted_enerqgy/
per_day_from_Area_temperature’ % (building, floors,
direction, Room, x)

#every 15 minute

Point_ID_Wasted = 'http://khetnon/%s/%s/%s/%s/%s/
analytic/wasted_energy/per_day_value’% (building,

floors,direction, Room, x)

print ’New Point_ID’
Point_ID_Wasted_Ratio = ’'http://khetnon/%s/%s/%s/%s
$s/analytic/wasted_energy/per_day/Userdis_%
s_Temp_%s’ % (building, floors,direction, Room, %,
thres, Temp_thres)
Point_ID_Wasted_from_ PIR = ’"http://khetnon/%s/%s/%s
%$s/%s/analytic/wasted_energy/
per_day_from_User_motion/Userdis_%s_Temp_%s’% (
building, floors,direction, Room, x,thres, Temp_thres
)
Point_ID_Wasted_from TEMP = ’'http://khetnon/%$s/%s/%s
%$s/%$s/analytic/wasted_enerqgy/
per_day_from_Area_temperature/Userdis_%s_Temp_%s’
% (building, floors,direction, Room, x, thres,
Temp_thres)
#every 15 minute
Point_ID_Wasted = ’"http://khetnon/%s/%s/%s/%s/%s/
analytic/wasted_enerqgy/per_day_value/Userdis_%
s_Temp_%s’ % (building, floors,direction, Room, x,

thres, Temp_thres)

print '
14
print
’
print ’"Point_ID_Wasted_Ratio :/ ,Point_ID Wasted_Ratio
print ’"Point_ID_Wasted !/ ,Point_ID_Wasted
print ’"Point_ID_Wasted_from_PIR HA.

Point_ID _Wasted from PIR
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print ’'Point_ID_Wasted_from_TEMP HA.
Point_ID_Wasted_from TEMP

print '--—-',Room,’” ' ,x,’ -——-'
Check_Value == ’'Yes':

106

Wasted_Value_Ratio = Fetch_His (Point_ID_Wasted_Ratio

,1t,gt, ' Waste’)

Wasted_Value = Fetch_His(Point_ID_Wasted,lt,qt,’

Waste’)
Wasted_Value_PIR = Fetch_His(
Point_ID_Wasted_from_PIR,1lt,qgt,’Waste’)
Wasted_Value_TEMP = Fetch_His(
Point_ID_Wasted_from_TEMP, 1t,gt,’Waste’)
elif Check_Value == ’'No’:
Wasted_Value_Ratio = pd.DataFrame ()
Wasted_Value = pd.DataFrame ()
Wasted_Value_PIR = pd.DataFrame ()
Wasted_Value_TEMP = pd.DataFrame ()

or

Wasted_Value_Ratio.empty == or Wasted_Value.

empty == or Wasted_Value_TEMP.empty ==

Wasted_Value_PIR.empty ==

#try:

Command_AIR_EN = Find_PointID (room=Room, zone=x, kind=
"Air’)

print '-——————————"—"—"—————————————— AIR
________________________________ ’
len (Command_AIR_EN[’Point_Name’]) != 1

Point_ID_AIR = Command_AIR_EN[’Point_Name’ ]

idx_AIR = Command_AIR_EN[’IND’]

Point_ID_AIR = [Command_AIR_EN[’Point_Name’] [0]]
idx_AIR = [Command_AIR_EN[’IND’][0]]

print Point_ID_AIR, idx_AIR

print '———————————— PIR

Command_PIR = Find_PointID (room=Room, zone=x, value='

pir’)

len (Command_PIR[’Point_Name’]) != 1
Point_ID_PIR = Command_PIR[’Point_Name’]
idx_PIR = Command_PIR[’IND’]

Point_ID_PIR = [Command PIR[’Point_Name’][0]]
idx_PIR = [Command_PIR[’IND’][0]]

print Point_ID_PIR,idx_PIR

print /- TEMP

Command_AIR _TEMP = Find_PointID (room=Room, zone=x,
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value='temperature’)

len (Command_AIR_TEMP[’/Point_Name’]) != 1
Point_ID_TEMP = Command_AIR_TEMP [’'Point_Name’ ]
idx_TEMP = Command_AIR_TEMP [’/ IND’ ]

Point_ID_TEMP = [Command_AIR_TEMP[’Point_Name’
11077
idx_TEMP = [Command_AIR_TEMP[’IND’][0]]
print Point_ID_TEMP, idx_TEMP

print ’"Aircon = 1’,' PIR = ’,len (Command_AIR_TEMP [’
Point_Name’]),”’ Temp = ', len(Command_AIR_TEMP [’
Point_Name’])

count_PIR = count_PIR + len(Command_AIR_TEMP[’
Point_Name’ ])

count_AIR = count_AIR + 1

Count_FetchS_AIR, Count_StorageS_AIR,End_TimeS_AIR =

0,0,0
Count_FetchS_PIR,Count_StorageS_PIR,End_TimeS_PIR =
0,0,0
Count_FetchS_TEMP, Count_StorageS_TEMP, End_TimeS_TEMP
= 0,0,0
Point_ID_AIR != [] and idx_AIR !'= []:

Table ATIR_En[x],Count_FetchS_AIR,
Count_StorageS_AIR,End_TimeS_AIR =
Prepare_Data (' AIR’ ,Point_ID_AIR,idx_AIR,qgt,lt
, Check_Cased=Check_Case)

print 'Filter AIR data’

Table AIR_En[x] = Table_ AIR_En[x] [Table_ AIR_En([x
]<300] #fill error

Table AIR _En[x] = Table_ AIR_En[x] [Table AIR En([x
1>1]

Table AIR_En[x] = Table AIR_En[x].fillna(0)

print ’Count_FetchS’,Count_FetchS_AIR, '
Count_StorageS’,Count_StorageS_AIR,’
End_TimeS’ ,End_TimeS_AIR
Point_ID_PIR != [] and idx_PIR != []:
Table_PIR([x],Count_FetchS_PIR,Count_StorageS_PIR
,End_TimeS_PIR = Prepare_Data ('PIR’,
Point_ID_PIR,idx_PIR,gt,1lt,Check_Cased=
Check_Case)
print ’Count_FetchS’,Count_FetchS_PIR,’
Count_StorageS’,Count_StorageS_PIR,’
End_TimeS’ ,End_TimeS_PIR
Point_ID_TEMP != [] and idx_TEMP != []:
Table_ TEMP [x],Count_FetchS_TEMP,
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Count_StorageS_TEMP,End_TimeS_TEMP =
Prepare_Data (' TEMP’ ,Point_ID_TEMP, idx_TEMP, gt

14

1t, Check_Cased=Check_Case)

print ’'Filter Temperature data’

print ’Count_FetchS’,Count_FetchS_TEMP, '’
Count_StorageS’,Count_StorageS_TEMP,’
End_TimeS’ ,End_TimeS_TEMP
Count_Fetch.append (Count_FetchS_AIR+Count_FetchS_PIR
+Count_FetchS_TEMP)

Count_Storage.append (Count_StorageS_AIR+
Count_StorageS_PIR+Count_StorageS_TEMP)
End_Time.append (End_TimeS_AIR+End_TimeS_PIR+

End_TimeS_TEMP)
###### Process prepare data end
FHEFFHFFH AR H A HF AR

Table_AIR_En[x].empty != and Table_PIR[x].
empty !'= and Table_TEMP [x] .empty !=
try:

print ">>Filter PIR Data>>’

Table_ PIR[x] = Filter_ PIR_Movepass (Table_PIR
[x],PIR_Movepass)

Table PIR[x] = Filter_PIR_Minimum_ Movement (
Table_ PIR[x],Minimun_Movement)

Table_PIR_U[x] =
Filter_PIR Minimum_time_User_disappear (
Table_PIR[x],thres)

print >>>>>>Cal>>>>>>>>>'

Table = pd.merge (Table_AIR_En[x],Table_PIR_U
[x],left_index= , right_index= ,
how='outer’)

Table = pd.merge (Table, Table TEMP[x],

left_index= , right_index= , how='
outer’)
Table.columns = [’/EN_AIR’,’PIR’,’TEMP’]
Total_wasted_energy_by_ PIR[x] = Tablel’
EN_ATR’].loc[ (Table[’EN_ATIR’ ]1>0) & (Table[’
PIR’ ]==-1)].sum()
Total_wasted_energy_by_ TEMP[x] = Tablel[’
EN_ATIR’].loc[ (Table[’EN_AIR’]>0) & (Table[’
PIR’ ]==1)& (Table [’ TEMP’ ]<24) ] .sum()
Total_wasted_energy([x] = Table[’EN_AIR’].loc
[((Table[’EN_AIR’ ]1>0) & (Table[’'PIR' ]==-1))
| ((Table[’EN_AIR’]>0) & (Table[’'PIR' ]==1)&(

Table [’ TEMP’ ]<24)) ]

Total_wasted_energy[x] = Total_wasted_energy
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[x] .resample (" 15T’, label=’right’) .sum().
fillna(0)
165 Total_wasted_energy[x] = Create_time_slot (

Total_wasted_energy([x],Table_ AIR_En[x])

166 Total_Energy([x] = Table[’EN_AIR’].sum()
167 #print Total_Energy [x]
168 Total_FEnergy[x]!=0:
169 Ratio_Waste[x] = Total_wasted_energy[x] |
"EN_AIR’].sum()*100/Total_Energy[x]
170
171 Ratio_Waste[x] = float ("nan’)
172 Write_Storage == ’'Yes’:
173 #Write every 15 min
174 # Wasted_Value.empty == :
175 print ‘WRITE Wasted_Value to Storage
............. ’
176 for Write_time_minute
Total_wasted_energy[x].index:
177 print Write_time_minute,’ '/,
Total_wasted_energy[x].loc|
Write_time_minute] ["EN_AIR']
178 print Point_ID_Wasted
179 Write_ IEEE1888 (Point_ID_Wasted,
Total_wasted_energy[x].loc|
Write_time_minute] [EN_AIR’'],
Write_time_minute)
180 #Write 1 time per day
181 Wasted_Value_Ratio.empty ==
182 print ‘WRITE Ratio of Wasted Value
to Storage ............. !
183 Write_ IEEE1888 (Point_ID_Wasted_Ratio
,Ratio_Waste[x],Write_Time)
184 Wasted_Value_TEMP.empty ==
185 print 'WRITE Wasted Value from Area
temperature to Storage
............. ’
186 Write_IEEE1888 (
Point_ID_Wasted_ from_TEMP,
Total_wasted_energy_by_ TEMP[x],
Write_Time)
187 Wasted_Value_PIR.empty == :
188 print ‘WRITE Wasted_Value from User

motion to Storage .............
189 Write_IEEE1888 (

Point_ID_Wasted_from_PIR,

Total_wasted_energy_by PIR[x],



110

Write_Time)

190 elif Write_Storage == ’'ReWrite’:

191 print ‘WRITE Wasted_Value to Storage
------------- 4

192 #Write every 15 min

193 for Write_time_minute

Total_wasted_energy[x].index:

194 print Write_time_minute,’ ',
Total_wasted_energy[x].locl
Write_time_minute] [/EN_AIR’]

195 print Point_ID_Wasted

196 Write_ IEEE1888 (Point_ID_Wasted,
Total_wasted_energy[x].loc|
Write_time_minute] [/EN_AIR'],

Write_time_minute)

197 #Write 1 time per day

198 print 'WRITE Ratio of Wasted Value to
Storage ... 0. !

199 Write_ IEEE1888 (Point_ID_Wasted_Ratio,
Ratio_Waste[x],Write_Time)

200 print 'WRITE Wasted Value from Area

temperature to Storage .............
201 Write_TIEEE1888 (Point_ID_Wasted_from_TEMP
, Total_wasted_energy_by_TEMP[x],
Write_Time)
202 print 'WRITE Wasted_Value from User
motion to Storage .............
203 Write_IEEE1888 (Point_ID_Wasted_from_PIR,
Total_wasted_energy_by PIR[x],

Write_Time)

204 elif Write_Storage == ’'No’:

205 print 'NO write to IEEE1888 storage’
206 : print 'Worng input not Write’
207 except:

208 print 'Error to filter PIR data’
209 pass

210

211 print ’Not enough data ’

212 fexcept:

213 #print ’Can not caluculated ..... !

214 :

215 print ’"Already calculated’

216 Table_AIR_En,Total_wasted_energy_by_ PIR,

Total_ wasted_energy_by_ TEMP, sum(Count_Fetch), sum(
Count_Storage), sum(End_Time), Total_wasted_energy,
Total_Energy,Ratio_Waste, Table_ PIR,Table_PIR_U,Table_TEMP
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217
218 print "Wrong Command"
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a.1  gamdedmTuasndauamueMINNuIITuIamMuwIadaN 1

def Check_sensor (Building=’'eng4’,Mode='Test’,Report_day='Monday’) :
Time_now = Check_time ()
Mode == ’'Weakly report’:
datetime.strftime (Time_now, "$A") == Report_day:
Main_Check_sensor (Building=’'eng4’, Time=Time_now )

print ’"Not in %s’%$Report_day

elif Mode == ’'Test’:
Main_Check_sensor (Building=’eng4’, Time=Time_now)
elif Mode == ’'Web analytic’:

Main_Check_sensor (Building=’'eng4’, Time=Time_now,
Return_message='Yes’)

print ’'Wrong command’

a2 gadmdedmTuasndaudnuemyinnurasTuiamwaden 2

def Main_Check_sensor (Time,Building='"eng4’,Return_message=’'No’) :
Time_now =Time.date ()
result, result_time = [], []
for Point Find PointID (place=Building) [’'Point_Name’]:
print Point
try:Time_Last_value = pd.to_datetime (Check_Max_Min_time (
Point, "maximum’) [0]) .date ()
except: pass
Time_now !=Time_Last_value:
result.append (Point)

result_time.append(Time_Last_value)

Result = pd.Series (result)
Result = Result.str.rsplit(’/’, expand= ,n=8)
coll = ["http’, ’'place’,’fl’,’direction’,’room’,’zone’,’kind’,”’

duty’,’value’]

Result.columns = coll
noitimessage = []
for Bld Result[’place’].unique () .tolist () :
for floor Result [Result [’'place’ ]==B1d] [’ f1l’].unique() .
tolist():
for room Result [ (Result[’place’ ]==Bld) & (Result [’ fl’
]==floor)][’room’].unique () .tolist () :
for zone Result [ (Result[’place’ ]==Bld) & (Result [’
fl’ ]==floor) & (Result [’ room’ ]==room) ] [’ zone’].

unique () .tolist () :

messageinzone = []
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for kind Result [ (Result[’'place’ ]==B1ld) & (
Result [’ fl’ ]==floor) & (Result [’/ room’ ]==room) & (
Result [’ zone’ ]==zone) ] ['kind’ ] .unique () .
tolist():

messageinzone.append (kind)
noitimessage.append (room+’ in ‘+ zone+’ | ' + '
and ' .join(messageinzone) + ’‘\n’)
mess_noti = ' [Weakly report in %s Equipment maintainace]

[o)

Please Check \n-%s’% (datetime.strftime (datetime.now(),"%A %Y

-%m-%d") ,’-'.Jjoin(noitimessage))
Return_message == ’Yes’:
Data_sensor = {’Point Name’ :result,’Last value’ :result_time}

Data_sensor

req = urllib2.Request ('https://notify-api.line.me/api/notify
")

req.add_header (' Content-type’, ’application/x-www—form-
urlencoded’)

req.add_header (' Authorization’, ’Bearer
NndX9ALbZKUhnndGHYOr14DaltuZlwzWYLQfGQgNe7LW’ )

urllib2.urlopen(req, "message=%s"%mess_noti)
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1.1 gamdimruiadewimlisunsulssgndlaisesieifumsgouldrnaawds-
aulussuuliuerma 1

def Report_Wasted(Scale_building=’eng4’,room=’'"’,Scale_time=1,
Pir_thes=15, Temp_thes=24,Mode=’'Test’, Report_day=’'Monday’,
Rank_reports=5):

Time_now =datetime.now () .date ()

Scale_building==’"eng4’: rooms = (Check_Room_name (’f112’) +
Check_Room_name (" £1137))
elif Scale_building=='floorl3’ : rooms = Check_Room_name (' £113")
elif Scale_building==’floorl2’ : rooms= Check_ Room_name (' £112")
elif Scale_building==’room’ :rooms=room
elif Scale_building == ’'Instructors Room’ :
rooms=/[]
for x Check_Room_name (' £112’) +Check_Room_name (' £113") :
"room’ x.split("_"):
"server’ x.split ("_") or ’'pantry’ x.split
("_") :pass

:rooms.append (x)
print ’'Wrong command’
Mode == ’'Weekly report’:
datetime.strftime (Time_now, "$A") == Report_day:
Main_Report_Wasted (room=rooms,Modet='Week’ , time=
Scale_time,Pirthes=Pir_thes, Tempthes=Temp_thes,
Rank_report=Rank_reports)
print ’"Not in %s’%Report_day
elif Mode == ’Test’:
Main_Report_Wasted (room=rooms,Modet='Week’, time=Scale_time,
Pirthes=Pir_thes, Tempthes=Temp_thes, Rank_report=
Rank_reports)

print ’‘Wrong command’

1.2 gamdamsuiadewimlilsunsulssgndlataesilediumsgaulanaamas-
aulussnnl¥ueima 2

def Main_Report_Wasted (room, Rank_report,Modet="Week’,time=1,Pirthes
=15, Tempthes=24,tariff_rate=4.18):
type (room) == str
Modes = ’Unique’
elif type(room) == list:
Modes = 'Compare’

result = Compare_Wasted_Energy (Mode=Modes, Mode_time=Modet, Time=
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time, Room=room,Pir_ thes=Pirthes, Temp_thes=Tempthes,
Seperate_zone='0ff’,Cal_Mode='Sum’,Plot="0ff’, ='Yes’,
Check_data=’'No’)
type (result)==dict:
Room_name, Room_value=[], []
len (result.keys ())<= Rank_report:
Rank_report = int (len(result.keys())/2)
for x result.keys() :
Room_value.append (result[x].sum() [0])
Room_name.append (x)
result_ = pd.DataFrame (data=Room_value, index=Room_name,
columns=[’'Value’])
noitimessage = []
result = result_.sort_values (’Value’,ascending = ) .iloc

[0:Rank_report]

for x result.index:
noitimessage.append(’ ’'+x+’ total wasted energy : ’'+"
{0:.2f}".format (result.loc[x].Value/1000)+’ kWh’+’
>>> Expenses : ’'+str(int (result.loc[x].Value/1000*
tariff_rate))+’ Bath’ + ’“\n’)
mess_noti = ' [Weakly Wasted energy in AIR conditioner
system report in %s ] :\n Top %$s Wasted energy areas

[o)

last %s days \n-%s’$% (datetime.strftime (datetime.now(),"%
A $Y-%m-%d") ,Rank_report ,time*7,’-’.join(noitimessage))
elif type(result) == type(pd.DataFrame()):

result_ = "{0:.2f}".format (result.sum() [0]/1000)

mess_noti = ' [Weakly Wasted energy in AIR conditioner

system report in %s ] Total wasted energy last $%s days
in %s : %$s kWh >>> Expenses : %s Bath ’%(datetime.
strftime (datetime.now (), "%$A $Y-%m-—-%d")

,time*7, room, result_, int (result.sum() [0]/1000*tariff_ rate))
req = urllib2.Request (' https://notify—-api.line.me/api/notify’)
req.add_header (' Content-type’, ’application/x-www—form-

urlencoded’)
reqg.add_header (' Authorization’, ’Bearer

ndX9ALbZKUhnndGHYOr14DaltuZlwzWYLQEGQgNe7LW’ )

urllib2.urlopen(req, "message=%s"%$mess_noti)
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