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Abstract

This research presents the development of loT system that can store
temperature and humidity data of server room via network. Can Monitor and Manage
notifications through Dashboard Monitoring Systems. The loT system created consists
of 10 loT Devices. Each loT Device consists of Microcontroller (MCU) type ESP8266,
small OLED display, DHT temperature and humidity sensor (8 sets of DHT22 and 2
sets of DHT11) installed in 3 server rooms. The data transmission in the built loT
system uses MQTT via Wi-Fi network, send data to MQTT broker in IoT Server, then
convert data to IoT Server Time Series Database and Display at Dashboard Monitoring
Systems.

The research shows that the system can collect temperature and humidity
data from IoT Device in the server room of the Computer Center. Burapha University
and display the results as Data Visualization Through a web browser (http://dcr-
sensor.buu.ac.th) to check and analyze temperature and humidity. If the temperature
and humidity values of the server room has exceeded the specified critical point.
The developed loT system can alert users via email, Line, and Microsoft Teams.
Reduce the obligation and the error of data from data storage by taking notes on
paper documents can reduce the budget for the server room temperature and
humidity monitoring system

Suggestions from the research show that since the server room of the
Computer Center does not use Precision Air Condition System, especially according
to the Data Center standard. Therefore should use more IoT devices. In order to use
the temperature and humidity data obtained for further analysis and analysis of the

efficiency of the server room environment
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Plus more

+  NFC(EMV)
+  RFID
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Wireless Personal W * 5G in the future
Area Network ) Area Network |+ Low Power Wide Area
(WPAN) 0 / (WNAN) /| W E (LPWAN)
: ¥ : : * SIGFOX
* LloRa
* Telensa
Contact range . e ‘ R : : P[TC
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umsgUNsAeasaislnengs Internet Engineering Task Force (IETF) iilet 1Pv6 Tdsmuganiu
Mg IEEE 802.15.4 Tlgauiuildfugunsal Low Power 1¢f ansnsavih ia3etnauuy Mesh ¢
Tagduanunsavinaiunu Bluetooth [https./tools.ietf.org/htmurfcd919]

NB-loT Wumsdoansrinumeluladiwagafiiteliau loT dwmiunisdeansves loT sverlna
Tianufwesmsdadoyas Tindanutios

LoRa umsdeassinunalulafiwaganfiudedtu NB-oT wiidhleaseowagansild

Poadyaauuveniuluayyn



uaunaindulnsinaea

weunaindulnslnaeadmiv loT feidududdyilddeasszuinsdldfugunsal loT nie
Hunsdeanssenineszuuaanaiu loT wiensdeasseninsgunsal loT fMefuies segusnsal
0T Aeilvgdedliduauiees sivligunsal IoT uiagduiimiwenssruungludiin danuuansng
varnuany Lileannsavienilduutediiadanan vilidianudesnsinslveeaiivenzan weuwdia
Hulnlveeafidfayldun Message Queue Telemetry Transport (MQTT) wag Constrained

Application Protocol (CoAP)

MQTT

MQTT ' w3e Message Queuing Telemetry Transport L‘f]uIWSIVlﬂEJaLﬁamiﬁamigmmu
nsuaniUAE Message Seninsgunsal gnesnuuusnlviivunadnd niunisdeasuuy machine
to machine lngdoriuiinanieansain IBM wag Cirrus Link (Eurotech) Tl a.e. 1999 iieldly
58UV SCADA (Supervisory Control and Data Acquisition) dmiuidonrevieduintuuuaiote
Sumedidnanuiion neuflazgnimumluinesgiulul a.. 2013 Tag OASIS wagaAsgIU ISO
standard (ISO/IEC 20922) "2/ ¥ a.e1. 2016

MQTT flaantnenssuuuu client/server Jsiindnnisviaiuwes publish/subscribe wingfiu
nslduiisesiugunsaiiifimineinsdidn gunsaluareymaagimhilidu client duvhnsdeuse
vy TCP WiadsunesvieiFonin Broker duihiilumdsdoyalunisiuds message sz1is client

Uiy publisher waz subscriber YALALTBINTTABAITUUY MQTT A0A1L1505095U QOS NIUANAIN

MQTT Client

M 3 s¥eiu lmanisdeansvednsinaeauanssiagy

Publish
MQ-IT Client < EEEEEEEEEEEEEDR BrOker
[ ] (MQTT Server)

Subscribe

aquiasqns

MQTT Client
MQTT Client

AN 2.5 Lwani1saeasvadnsinaea MQTT
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MQTT Usznauluale client, broker, topic, session, subscription e8¢ message

Client asdulgits publisher %38 subscriber #5® publisher/subscriber wiase fiu MQTT
T¥fugunsaifiimineinsdia client Sndufoadansdeusiolinasn Lile Broker awnsads
Fonnullld mnnsdeustegndaunn Broker fudonnuitamaiidinanliaundt cient Aaste
NAUNI

Broker 1150 MQTT Server {uaudnanslunissudsdoninuszning Client F38nnsrimue
dumarhuide (Topic) Tae client 92 subscribe Wadaidaans a1ntu broker avdstoni
favuafign publish Tuadiodun Ul Fedu client Sedearsiuldlnglisuiusioaddndu vilins
Yenefveuesetiadne nindindduBnusznsues broker Aomssnwanulasadeues client
UagUull MQTT broker AdalFlduunandvteranfnaaes laua Mosquitto, RabbitMQ tJugu

Topic 39 MQTT Topic @1115049 Fusutudepiecng /" Wy
myoffice/floor2/room211/temperature ¢ client @150 publish #39 subscribe LWz topic
%38 subscribe a1y topic Wienrulagld Single-Level Wildcard (+) 1tu
myoffice/floor2/+/temperature ADN15UDAINTIUTBAIIN temperature NN LNIGN
myoffice/floor2 %58 Multi-Level Wildcard (#) 191 myoffice/floor2/# Ao n15vodInsIasuLaAIw
Tamundil topic Tuduie myoffice/floor2 gy

Session Tusguu MQTT Junisieansszning client uaz server

Subscription \udulsznavasieaifiedounnuduiussening client uaz topic fiaula

Message duvedoyafiuaniuaeusening client fiu broker

CoAP

CoAP " 44138 Constrained Application Protocol Lﬁumwmﬁgwuﬁgﬂﬁmuﬂm IETF Tud a6
2014 gneenuuuMsTNNUAEERU HTTP willvunadn dadudilisudueen vienuy UDP ids
foual#i3r CoAP Wuandnenssu client/server lae client $osveninennsluil server Tngmss
iy server axvhnsmeundusifesmientu Content-Type uanitiduzsudoyalusuuuy
aylsnduly wu JSON, XML wudu client @1115a GET, PUT, POST way DELETE nswennsuu
server $78 url uaz query string AABRU REST APl CoAP fnnsuanideunsnennsinensslaeiiu
Sensor Node ¥imihilluvi server waz client lunanfieonifu CoAP sanuuudmiunmsuwaniasy

UoalkUU one-to-one WNeAUTEUULUUNTEANAUENgUNTaluuAToI IR fuAndaiulaem e
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ANULANANTNE A VBB MQTT waw CoAP Aia MQTT gneasnkuuiiesedsunsyinenuy

WUU QoS Tuutug? CoAP Tn1sdeansuuu http anansaSeuiisulnsinaeansgeslaniumisng

AMULANANUDY MQTT way CoAP

MQTT CoAP
Snwaiznisioans Many to Many One to One
EULL‘UUﬂﬁ?iami Publish Subscribe Request Response
Transport Layer Protocol TCP UDP
QoS 3 J¥HU 2 89U
Header Protocol 2 byte 4 byte
RESTful lalv095U 59950

A151991 2.1 ANULANAINTS MQTT ay CoAP

2.2 315aw58msU loT

gunsaldwmsuiau loT © diuvesansawisusznoulusie wiuuesn (Board) wiues Wuiwes

gunsal Actuator wazgUnsaldidnnseling sins 9 wu @lnd dduviu Miiudszy vesanaass

(Breadboard) anelyl wWusu uase loT Usznaulumeniieuszinananalsiaiunsadiousaiu

SyUULAS0TUN8lR AREAUIUUDSA Way CPU U94AT09ARURIWT Uasa loT @1u15a3u input 270

ULRT d1NNT0EY output dysamiuaNgUnIalanee o vsedsdaunlasunnsuwestullg

@SnneT IesruuAaA e luuszulanassly vesa loT degvanvangudniledlyludagiull

=

9

Raspberry Pi, Orange Pi Wag NodeMCU Ua3n loT wiseanidugesinanosu fe

1) Microprocessor (MPU) 11 Raspberry Pi fidnwugivilouinissnouiiaines uadvuindn

N1 8 CPU, GPU, RAM Tu System On Chip fiesdmsunisuanswaseng HOMI 1usu i

luga LAN uay Wi-Fi dmsuieusainsottsls uenanilil input/output wuu GPIO Livesie

¢ s fa & A ¢ 1A Y a & a va . |
QUﬂﬁﬂJL‘ﬁumﬁ@ﬁ Mﬁa@iﬂﬂimaLaﬂV]'ﬁEJUﬂaE]EJ'NE]UVLﬂ a']lﬂ'ﬁﬂ@]ﬂ@ﬂﬁzuuugu@ﬂ'ﬁ Linux tyu

Rasbian, Ubuntu, Android Things @3nsaanfaseuuUiianis Windows 1wy Windows 10

loT Core 19 MPU agila1nuisweaniiguszuiananinnil MCU s MPU agiinsly

WANU UazilsA1EInI1 MCU
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2) Microcontroller (MCU) 114 Arduino UNO/Mega/Nano, ESP8266 tiag ESP32 Wuuase
vAEndl CPU, Memory wavgunsaiau ogfludiu McU lideshnsaszuuufifinig anuns
TUsUNTUINNITIFUUAIUANNISINGIUTINAY input/Output Fidousold MCU fluuadn
510190 Mndsnulnihdey willmheanuduasnilsyssaiananaatos mangiua
vadnilidudeou 1wy udeyaninisumesil MCU nszanedmuganieg vosiiui
Whvsne anansasessunsaeanslianglsainvans dmsu MCU fisessumsdoansuuy

Wi-Fi fiflesléun ESP8266 wag ESP32

ESP8266

Up3n ESP8266 LUusnsauaslawmuresy Wuundnesundreiuuese Arduino d1wmsu
ESP8266 Iisumnulinthunldairadugunsal iielasaanu loT msgsiangn ansnsaldonso
Suwesidauwuulaneruluga Wi-Fi Mulideuiifonde 1w C Lua, MicroPython ua$n
ESP8266 SimsWammanesuilddny 1w ESP8266 12-E NodeMCU Kit, Wemos D1 Mini,
ESP8266-01, WEMOS D1 R2 \Jusiu

. RandomNerdTutorials .

GP1016 <{TWAKE")
GPIO5 p—( SCL
GPIO4 p—< SDA |
]
l

M 04

(SDD3 < GPIO10
( SDD2 »{GPIO9
[ sDD1 P~ MOSI
[ SDCMD P~ CS
[
[

24

GPIOO b~ FLASH

GPI02 < TXD1

GND

GPI014 4 SCLK |
GP1012 < MISO |
GPI013 <" MOSI }< RXD2 |
GPIO15)<4  CS H TXD2 |
GPIO3 < RXDO |

GPIO1 < TXDO |

GND

5

Ue

nnnnpnnn‘

o |
o |
o |
po |
o |
o
o |
n

54 dN9 EAE hd

SDD0 »—~ MISO
SDCLK - SCLK
GND

u

|

xy w4

E N9 X1

EA

AT 2.6 UasA ESP8266 12-F NodeMCU kit ©
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RandomNerdTutorials

£ GPIOL p~ TXDO
GPIO3 )~ RXDO |
GPIO5 {_ SCL |
GP104 { SDA |
GPIO0 p—{ FLASH |

GPIO2

D1 RX TX

[(WAKE »—{GPIO16
[ SCLK M GPIO14
([ MISO < GPIO12
[(MOSI p~(GPIO13
[ cs 4 GPIO15

3
o)

99Z8-dS3 T13A0N
N®

uB/qLL'Z08
wapsZ+ vd
ZHOP'Z WSI

3U3 D8 D7 Ds D5 D@ AB@ RST

Se
L —2
50 6 D4 D3 D2

RESET

AR 2.7 Uasa WeMos D1 Mini 10

WeMos D1 1duuasn ESP8266 Mifisiduves USB Serial d1wiufinsie USB iiun1ndneln
snan wavveelisienaaeslidiiemileu Arduino Uno anunsalisuldalagld Arduino IDE 161

WeMos D1 pinout wanslasisgy

D1 4.,SDA

GND

D13/SCK

W ) ] [ T D DI2/MISO
RESET ~ ~ D11/MISI

3.3V o

~DS

D11-MOSI /
D12/MISO

aaaaaana

AR 2.8 WeMos D1
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a3 Tngangiinazaanutiy

ugesInguni (Temperature) wagAmuEUFNYES (RH: Relative Humidity) Tuannadi
fewldlugunsal IoT fie DHT (Digital Humidity and Temperature Sensor) \lusuwesingaumgd
LazALTY fannsadsdeyaseniiudddnes aunsnideudetudunnves MCU Isazan dagiiu
DHT fivnileldineiiogaasiufio DHT11 uay DHT22 Ty DHT weaesiu fd1uauen 3-4 11 fddnen

@IFNAY AT TAILLANFNS TR

DHT11 DHT22

Temperature range 0 to 50 °C +/-2 °C -40 to 80 °C +/-0.5°C
Humidity range 20 to 90% +/-5% 0 to 100% +/-2%
Resolution Humidity: 1% Humidity: 0.1%

Temperature: 1°C Temperature: 0.1°C
Operating voltage 3-55VDC 0.5-25mA
Current supply 05-25mA 3-6VDC
Sampling period 1 second 2 seconds

9]’]5’1\1‘171 2.2 ANULANGSYDY DHT11 wag DHT22

lupadauanaua OLED

Tugavauanina OLED (organic light-emitting diode) feulduanmaidusisnuysuas
amnsiin Tnelugageaziidy SSD1306 dumesiasssuuAe SPI uay 12C Tugage OLED Mivne
fvanevueliden lnsvuinvediszyasiuruieiiniea (Pixels) 1¥u OLED 128x64 0.96” uaz
128x64 1.3” 1Judiu OLED wuudumesia SPI Svrdwsuidensio 6 Pin #e Vin, GND, NC, DIN,
CLK, CS, D/C, RES dmsuqeudanina OLED wuv 12C 18y OLED fideusofuuesa MCU #aenns
doanssne 12C Ua ( Inter-integrated circuit) U ifuguuuunisiudstoyauuueynsuseninsgunsal
Advia n1ssudadeya 12C axldanedugrunisiudiloyaiiesaasduma SCL wag SDA vl OLED

WUU SSD1306 Sundmsuidouse 4 Pin #ie Vin, GND, SCL, SDA
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o

0.6 g % @
S AR 2N e {
snn‘vnog(’ém @

N L R

bud.ac.th

AWl 2.9 lugadeuaning OLED 128x64 0.96”

2.3 aNALITANNSU loT

MIIAUITEUU 10T uenanaiuvesensauiuddslidiiddyie diuveweniuisiiis
dndildimungunsal IoT Device 1 Arduino IDE waggewdlnsduveudiines loT wienand
uwanwasy 10T A199) LU Blynk Server, NETPIE, ThingsBoard, Node-RED @usuniswaun loT
Device in3asdadmumenduisflunsiaulusunsuiifesldaufe Arduino IDE

Arduino IDE (Arduino Integrated Development Environment) L?JUSQWU@WG?LL’J%%%@
Tusunsuitlddmsuiamn Arduino Tnetane ustiagtiugniwunlvanansaldausiudu McU uld
101 NodeMCU ESP8266, ESP32 @1y Arduino IDE tJulusunsudmsuideuldn asiadau
Uszananaldn uardnlnanldnluds MCU annsofnssondunifussuudifmanoufiunesild
Wi Windows, macOS, Linux

Node-RED 7t Flow-based programming for the Internet of Things Jugenduaslowmu
gosvdmivinimulusunsuiledensogunsalaninuag loT 1y APl Humsimuilusinsuuuy
Flow-Based Programming il browser-based editor vlsinnsidousie flow VBITBYATLUUTENIN
node lussuu IoT Suaentu

Mosquitto Broker 18 MQTT broker %38 MQTT Server wuulainuesafisossulnsinae
avilon1sdeanseny MQTT ﬁﬂ/iﬁ’]‘ﬂlLﬂﬂﬁ%ﬁd‘ﬁ@%ﬁiﬂﬂ’]i%Uﬁﬂ message 557319 client 7iduits
publisher Wag subscriber

TIG Stack 1fuyaves platform dmiudnnisteyauuy time series Litelilunisnsiaaoy
metrics #19 9 vesszuuTianaula wu Application Server, Network wag IoT System GUVTRIZLER

TIG Stack fihuldidulewmumessusznoudie Telegraf, INfluxDB wae Grafana
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Telegraf &m3UTUTMVaYalUFULUL time series (agent) INUNAITBLAANS 9 WAIES
FoualuiAugagamnefiimunly 1wy InfluxoB

InfluxDB 11 time series database wsnzdmudaiiudoyaiisiniga fnnamiesldougs
TAvdeyailAgdosiunmsuserunanlasinigs aunsafmunerguesdeyaidaiule

Grafana \Julawuwesa Data Visualization ﬁLLam%’aaﬂamn metrics Uy Data Source l¢1
vanamane anansadamsizesnisudaiion (alert) msnsiaaey (detect) Gﬁaaﬂaiugmwuﬁﬁmum
aﬁfuaqu data source 1y Graphite, Elasticsearch, Prometheus, Influxdb iimﬁx‘lgmsﬁa;ﬂaﬁa

data source du 9 aunsnUEUENITHANITEYaLUUSEA Nz aunddle

2.4 nseanuuuguddeyauazssuuuTuamadmiuguddaya
audteyaiaifurladdyvesszuunsuiinmesiazansaumavesesdns nihiivdnvegud
Joya Fenssnwiadiesnimvessyuulefiesdns Weanunsausmsdeyalviiugnauazyaainslu
mhvaldegnsiaiiles sadnsmslianudflunisesnuuunazysulaguddoyaiulsil
UsyAvEnmomngzaudunsli lneufoinudefmuaresnnsguruddeyaninsesnuuuszuy
Tnesau qunsaifidond nisfindsfigniios uaznisthssdnuligns osnaudtoyadadliuims
naoAnal 24 $alus naen 7 Suseduni Isddudesidssunemnuasmniiaduayunsyhny
vosgunsamdnifieliguidoyausiganusrasddsiiosduseneuddgiidesiansanlunisesnuuy

Usznaulume msidenaniuidnnsguddeya seuulih ssuulassasinesevienisluguddoya

Y Y

o ¥

syuulAssas1As e e elurudvoua STUUENTR9URYA TPUUTNYIANNUADANY TEUUAULNGS

U U
[

SRLUIlR warITUUUTUBINIALUUAIUANAIILTY
szuuUSuanmeansluauddeyalasanizdiuiosnauiiuneiinazesnwuulvldssuuysu
mmmmumuqumm%u (precision air condition system) 16 g feudiinainnisriauves
gunsainenfiumes wazgunsaideindslviin iunnszmnufeuiiGonin mnufeuduifa (sensible
heat) 341 0udndflunsinnsanvunmhnnudueiaiesfuena idesauaugumai
aelu guitoyalvinsiivelilesmasaianfigumndl 22 + 2% ssmwaidea msosnuuulsiimenud
seiumnugaisame Tneszfuanuganiedidninsgunsaineuiimeslitosndt 50 wufians e
Ll duguassanislnarosaundy (return air) lufuadaausuennia enududiusinsussennia
eluruddoya AsiiAagsendng 48 £ 3% RH visemudeivunavenangUnsalreuiiames
wazdiimnududinivsgaiuly orviligunsaifntamdniesld wasmndautuduinsly

a1memileraialiinadin Feanunsasuniunisviinuresgunsalle
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2.5 mmg'mmﬁﬂﬂ'lsﬂmuﬂ"uﬂeﬂaaﬂﬁ'ﬂ%aaaﬁautwﬂ
nsudmsiamsansaunaluesdnsliiunsasnfenunnnsgiu 1SO 27001: 2013 19 ¢y
Fududosdiunsnisfimunzauiuanudesesansaumea (Information Security Risk) Tun1s3ns
wazALHuTEUU (ISMS Establishment and Implementation) 1S027001:2013 fu1#sn151Range8is
fanansathunasmsmaniiunldeu (mplementation) waznsszuudhszSmsiaaau (ISMS
Monitoring and Measurement) Wiio¥anainuimsnistue fussavinmifissnefidnnisanuidesls
ggamiNzaY 11m5NN3 (Control) NMsdansAutiuataenfevesatsaune 1SO 27001 :2013 A
Annex A 184 15O 27001:2013 snasn1siivianun 14 4o
A5, ulsuieanusiuasaenduansaumne (Information Security Policy)
A6. Tassadrsnnusiunsaonseansaune (organization of Information Security)
A7. mastuasUaensiedmiu yaains (Human Resource Security)
A8. MIUIMTIANIINTNEEU (Asset Management)
A9. NMIAIUANNISUIA (Access Control)
A10. nsisiavaya (Cryptography)
ALl pusumsUaensfen1anIen nuazan I nwInS Y (Physical and environmental Security)
Al2. anusiupsaendadniunisaiiunis (Operations Security)
A13. anusiunsUasniodmiunisdeanstoya (Communications security)
Ald. M3IAM MTIRIL LagN15UTISNISEUL (System acquisition, development and
maintenance)
A15. anuduiusivgue gliusnisaieuen (Supplier relationships)
Alé6. msu’%mﬁ@mimqﬂwmimmﬁuﬂwaamﬁamiaumﬂ (Information Security Incident
Management)
A17. UizLé’iué’mmmﬁumﬂaa@ﬁamiaummaqmiu‘%mﬁmmnﬁm%’wmmGiaLﬁaqw']qqﬁﬁa
(Information security aspects of business continuity management)
A18. AudenAded (Compliance)
msmuamqmmﬁLLazﬂawm%usuaqﬁaqL%%WL’J@%Lﬂuahwﬁmq N13AIUANANTNWINA DY
aruaeadelidanumuneay JGudumnildudeinue AeiSosrnusiunasafemanmeninuae
anmindeu (Physical and Environmental Security) A.11 Physical and environmental Security
YoATNTIANIsAMNTUAIaenSaresasauwmA vhliieudsunesdedszuuuueiniad

Y ¢ ol o ac s
wangaufiugunsalndluiesdsniies
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2.6 ATeieIteuazadendstusuAdeil
wA. 1Foenaen a5, Usglowd madan (2561) IhiddeiFesssuunesauannzadesly
wasnemsnssudeinietnadusesliaeruuuouasesddiuyus vuiseitiauenisesniuuuay
MsimwsTUUTIBNUaNskndexlullaununsnIsuienietedueesliansuuukeunsosn
Funusin nfetnedueslimefivonuuuiuliuiudnuoudnsosdiiifussnanasusousgs
Quad Core MeMufieanda 1.6 GHz uarldszuvanasnailssuuvedalelelunsmunuszuuuas
ywthilunissuAmnisuse fiRassluTnuatmeUgnivu aesduduingluaine
paumpiuazaanuiuluiu Mnduazdsinansiaiaiueietiedeasuuulfaeludissu
Uszananauuunguinsiienssnesuantiswandon madhsrYuarnslitilussuuiinen (iduld
yhmavageulsyAvsnimyesssuuluiesu fiRnisuasnaaaunslinuaiduamaassnisugn
Sovsruvimeavasiuavinends nannmageumslinuludesiunud ssuudinamanune
vholdegnadiadosnmuaznssmuingUssasdiinmualy

a a [ a Yo au A = PN o YR 4 [
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wagviosNutayanaufiames Miunueusu suimssguimils vedan laevinisfinuvies
ADLNILFDITVDITUIANTWINNUNTENINLINADUALVUIANUNNFA1IAY 31U 4 1199 LaLdan
MNSANYY 4 AU LaKA AULASIASI99IANS WU kazanNInINaau AussuUlidn aussuuUsu

% & = v a PR v PR a ¢

9INF WATAIUDUY  ANNANIIANEITDIABNNIWMOTYI 4 Yies launiosnaNimes AB,C uay D
WU I9RIRBNNILABS A, B way C Itandnwiliidntienuuinsgiu Tia-942 Tuaunuenidl
ANNgRLILENTInAnlAe1AsEANgliiiese Mlvin1s3neauduraaasaslsu ananane
nlanulitugunsalreufiameslaldfiuuszdnsnm N153negaUnTal ARNILMDS Taidudeania
Wenuddiatunsadaulsvesansoutastesaudulaegstniau Hnn1susnefusesrnineaudungne
PNIEUUUTURINATUN N uTvedaUunsalneuimesivauseundueananiunaadgun sal
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A3ys300 Asudgua, aAusiing Munnsel (2555) lavinideises n1seeniuugudvayaniy
sUnvunsldnuwazawinvesesding nsimuszuulerivesesdnsioilunagnindnvisgsfaogis
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83ANs WanunsausnisteyalvinugnAuazypainsiumisnuliegewiaiiies asfnsnisiv
ARy lumseaniuy kavTulssaudveyamulviliussansanmunzauiunisldem Ing YR
e A 19/ a v a

MutaiMuUATeININTTINAUETENATIY N15RRNLUUTEUULAETIN gunsalildenly nshnnsigneas

Y 9

v a [

Wz sU13asnulignds gnildiusuiaveulunisesnwuy wieusuunaudveya 3dusdesfine

L 4‘

Aan Yanssumeluladauddoya oansodaiden uazhgunsalviessuuiviuadouuly
fuguddayavos mhesrunuedldoganzay unauitiaueuumslumssenuuuguddeya
Tidulumuunesgiuana JUssansnIn a1u15aneuaueinIufeIn1sveseennslaot1uminzea
AN S0AdY, Nus X saud, naug saudl, 938l Bunsand®, warsnia thawa (2560)
MsWaLTigTionAvieaduse oT wag Aand L@5Wnes Idvhmsidenilingussasd iesiaun
spuuaTIningamgiiunzautusiosiulay Raspberry Pi uagAnwinamsnasadlissuunmain
aunpiuazauturiesiulng Raspberry Pi nan1idewuth ssuvfiiauusznaudae 3 daldun
drulanINauuasAluLeUn T a'aumaﬁuamwmmmlé’mqmmﬁﬁum’m%u wazdIuLAY
foyauunannd @ies nan1meaedld Tnesruunsaduanmermaszgminluldfndemagasie
wiourmmuadius 3fea Mntduaziniseudeyauddsduluifiuun Eiaes v 30 unit {145
Dudwesiunus annsaldaunsaliwinsdengaanuzanmeindalanasaial Tunisnaaes
Ighigunsaiftadretulufindadnuau 30 90 iudeyageay 4 . S1uau 240 A wansMRaes WU

szuvansaLiutoyaaunsonsIvialaund 224 ass Anluiosas 93.33
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& v ac ¢ v " @ Y ¢ 5 1 . = .

ANNTUTRUTSHIBIME 10T wialu NMIaniuUAIUEsALITAIUYEY Smart Device %50 Things
= . A Y I ) a & <

38 loT Device NUsznaulume MCU 1uiwesingumniinazauiiy 30uaninavuiain 1ag loT
Device anunsaiiundidsiodeyagaumgiuasanuduniuasetiglsaglududsnnesvosszuuld
AT TNIRSVRITTULUBNAINAIUTRIENTARIS WU LATesPaNiiumes dausenaulumenis
AdunseantuukaziaunseuU Tngldgansuisnusenaume svuuljuinisaunddnsu
SRS ganAwISEnTUNTAea15904 loT MY MQTT broker wawdwis Flow-Based
Programming §13UN15lUSUNTUSEUL loT waviiuaigiudayauiuy Time Series Database

faNAg Data Visualization and Alert LuuukoUNALATY

3.1 N159DNUUUINTAUIS
N590NLUUKAL TN TEUUATINEO VAN UL RN ILasANUTWIBUTINIaTMY 10T Tudu
13 13 v = a calg ¥ o = ac¢ 13 13
V94813 TUTENBUMBIATRIRRN NS TLINRILLUSUNTY 1eSeudinies lulasaeulvsalass

(MCU) donld ESP8266 Wuwesinanmngiuazainudu (DHT) wazaunsal Electronic Accessories



¢ loT
. Device |

(" loT °
" Device \—

< loT
" Device.

“ loT
Device

loT Development loT Display
loT Management Web Browser

e e

A4

loT Server
loT Private Cloud

=~

Tt (leT (1ot “oT
Device " Device, Device Device

A7 3.1 Logical Diagram AMNSIMBI3EUU loT Nad1stuluanuive

J1UazdendIuUsENaUUeY loT Device Usenaulumie
1) MCU ESP8266 31131 10 #73
2) OLED d@5u MCU 9117 10 67
3) Power Adapter AC-DC 9117 10 #1
4) Sensor DHT22 9117U 8 #7
5) Sensor DHT11 9713u 2 é7

6) Accessories Wiy angli anesiuauiu naesldgunsal en ang

swazdundulsznauves loT Display Uszneuluaiey
1) ARUNLADS 97U 1 1AT0Y

2) 99Lan9Na LCD 91U 1 6
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“ loT
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“ loT
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" loT >
.Device.

" loT
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azdundulIznauved loT Server Usznaulusme
1) posfiunedidsniesly Virtual Machine Computer Tnedinniasiifdsd
CPU: 64bit (Intel EMT64 or AMD64)
Minimum 4 GB RAM
Hard drive 512 GB
NIC 1 Module

2) s¥uuUfURnIs Linux ( Ubuntu Server 18.04)

S1UaELIYALATDIADUNILADIE NS UNAIUILAZIANITTEUU loT
1) Apufiuwasldlunsudfauluddnaeuimes
2) s¥uuUfURnIs Windows

3) TUSASUE NS UNRIUNSEUU 18U Arduino Software (IDE), SSH terminal

3.2 N199ANUUUYINAKIS
duvaswerldusidunisldveduislomugesa Usznaume szuuufiRnisdynd vonduas

Time Series Databases #aW#15 dashboard tools kannauuIuLaUNAATU Tnsunannasy loT

audmsuldlunsetuinerdeysnn Mvualizeduisusnswadinnsuuiniauidiig

Virtual Machine

Server Room
Temperature Humidity

Publish Mosquitto
;‘IIIIIIIIIIIIIII broker
l Subscribe
.
o
A"“‘ 4 : -

time series databases

o,

Node-RED

A9 3.2 Logical Diagram AINSIUAT00ALUULINALITVDITEUU loT
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3.3 N1599NWUU loT Device

Tuemidfed ssuu loT gneenuuuiuanifielflunaiudeya uasuanswaveadues ne
anansvhNInTIds VAN Ur g Tikay AT RGeS 1TiF 0T Device runthasuun
&1 10T Device usiazdfa Ui loT Device ynditRnsdluvioadsnefausodsdoyaluss

dsnnesnanwesszuuiiethdeyaliinssit wasuanmanuiiuiusiwes (web browser)

3.3.1 asAusznavdAgyluy loT Device

gunsal IoT 3 loT Device Mioonuuulddmuszneuvesaiauaslomumasafo
lulasmeulnsaaes (MCU) wuu ESP8266 12-E NodeMCU kit waz WeMos D1 fiflaundneadaiu
unanasy Arduino @nsnsaleulusunsuae Arduino IDE lawudeniu Arduino esrusgnau

o w

danlu loT Device finasalddl

o

loT Device

Power Supply:

Display: OLED
isplay vDC

Network: WiFi: MQTT

MCU:
ESP8266/ESP32

SENSOR:
DHT

AN 3.3 99AU5ENDU loT Device

lulasmaulnsalaas (MCU)

gunsaliduwesl¥ane vie Smart Device 138 Things 138 IoT Device lfidugunsaliunu
mildgunsailulasaeulnsaiass (MCU) wuy ESP8266 12-E NodeMCU kit waguy ESP8266
WeMos D1 714 Tneiapsuuuanansaliousainiatne Wi-Fi fivaeanud 2.4 GHzlmileuy
ansoreliAswedaansUUNIEY USB dauavuatned 5 Taad Tdwmilousu daunnuunnig
ffufe WeMos D1 anunsaseliassrinusasuiuuseiului (Voltage Regulator) tiundialld vilirld
TWihanezunwed 9-12 Taadly lunuiseild MCU Wasswuuiilenaaoumueaiosvetavual

WS lNsa@DIUY
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\wuwesTngamgiinazanutiu

wuges Ingungll (Temperature) wazar iy (Humidity) Tuarnia finanlédlunisv
gUn3ni 10T Device Tuoadsningsio iwuwosaonmalinasarudiuwuy DHT fifunush anuso
deloyavonidumdinea amnsadensiofiudunmues MCU Tdine wuwesililuauadeld DHT11

war DHT22 wiaiUSsuiisulseansnnlunisldanuusaeuigasvassnassin

ouanINa OLED @1%15U loT Device

v

Tugaseuansradmiugunsal loT fas1siudenty lugave OLED SSD1306 yun 128x64

Y

0.96” wuuBuwmesiva 12C Tu1dwiu Vin , GND uavanedayayndetoyaud 2 idu Az SCL, SDA ¥h

Tiuvudwnesia 12C Wundenlunisldauannnituuudunesing SPI Naesldanadsdani

11NN

ua 31811 Hl1d1%5U loT Device

uwigadneliindniugungal loT TusmAdeiidenldozuatmesuuuiieatulnsdmitede s
Juezuavmasudadlsinannsyuaaduidulninszuanssaun 5 Tad Ingldans USB Tuns
Fausiafu MCU ESP8266 12-E NodeMCU kit d1§u MCU WeMos D1 Mdozuatines 12 Taadnu

195U ULTIRUlus (Voltage Regulator)

nsideusaiadedieliany

MCU wuu ESP8266 flansarnielusi MCU annsaiousiondatieldans Wi-Fi sossu
1m3§1U IEEE802.11 b/g/n vhamilu TCP/IP Stack ¢ Tnemaidionsio Wi-Fi Tussuu loT fiadietiy
Sndudesdl Wireless Access Point fisessutianaunIud 2.4 GHz Wislideusedoanssywing loT
Device AUL@STIo3szuv loT dulnsinasa MQTT 1 msdeusnsindetieldanswuy Wi-Fi uonain
nseaAn SSID udrsndudesiissuudnwmulasadoosdudenisivun Wi-Fi Security 7
Access Point Lﬁaﬁﬁuﬁa Security: WPA, Authentication Mode: PSK, ANMUA PassPhrase:
<password fituuaLes> ¥l loT Device Faakarn ssid waz password 19ns3iuAT Access Point

Pvualy
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3.3.2 naiYeudagunsnididnnsaiindly loT Device
lilasmeulnsaiass (MCU) uuu ESP8266 12-E NodeMCU kit iulsuwesingamgiuas

& o = N o &
AITUVU UINYALLRYANILVDUNDAIU

ESP8266 12-E NodeMCU kit DHT22/DHT11
D5 or GPIO 14 DATA

5V VDD

GND GND

lulaseaulnsatass (MCU) wuu ESP8266 12-E NodeMCU kit 191U OLED 128x64 0.96”

wUU 12C
ESP8266 12-E NodeMCU kit OLED 128x64 0.96” 12C
D1 (yellow) SCL
D2 (green) SCA
5V VDD
GND GND

lilasmeulnsaiass (MCU) wuu ESP8266 WeMos D1 iiniulsuigesingumaiinasainuiy

fimsdeusel
WeMos D1 DHT22/DHT11
D5 or GPIO 14 DATA
5V VDD
GND GND

Tulaseaulnsaass (MCU) wuu ESP8266 WeMos D1 t1iu OLED 128x64 0.96” wuu 12C

WeMos D1 OLED 128x64 0.96” 12C
D3 (yellow) SCL
D4 (green) SCA
5V VDD

GND GND
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anunInepNLULLATRanINISTeNregUnsainanineadesldmesenduas Fritzing Fuiu

FONALISODNUUVIDTUATUNUUT UL UBENVTeTinduazunannasy Arduino adagy

5V Micro USB
AC/DC Adapter

RARARARR

¢ o 0 @ ® oo 00 e e o0

fritzing
ATNN 3.4 ESP8266 12-E NodeMCU kit, DHT22/DHT11 wag OLED 128x64 0.96” 12C

5V Micro USB |
AC/DC Adapter

OR

12V AC/DC Adapter 1L

1 ) '|
S
fritzing

AT 3.5 ESP8266 WeMos D1, DHT22/DHT11 uag OLED 128x64 0.96” 12C

(%

o v A ! ¢ o ad v Y ¢ O Y] )~
Viaﬂ‘ﬂ']ﬂ@@ﬂLL‘UULL@'JLGU'E]NG]@Q‘Uﬂim‘maﬂ‘wLﬂﬂ?ﬂ]@qf\]glﬂq‘ljﬂﬁmﬂﬁﬁ@\iLL‘U‘U@QE‘U I@UNLLUU

ESP8266 12-E NodeMCU kit Wag uu ESP8266 WeMos D1
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Al 3.6 ESP8266 12-E NodeMCU kit, DHT22/DHT11 kag OLED Lﬁaﬂisﬂ@ma%ﬁ]
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At 3.7 ESP8266 WeMos D1, DHT22/DHT11 wag OLED dlousynouiasa

3.3.3 n15lUsun3Y IoT Device

@1mve4 IoT Device ndsanoeniuuLazidoNseUsznougUnsaliigtoudn dudunisime
nsl4lUsunsu Arduino IDE LiteiBeuldn asiadeu Uszinana uazswivanlfnasuesn loT Device
fiasratuun dudumsiadealaund (Libraries) faduayuvedaililumiade TnsnsTusunsuas
\Jousteuosn MCU Aunanfiumedsng Port USB uwdadennasn (COM Port) Wiassiuriinuadn
MCU dwifuuedauuu ESP8266 12-E NodeMCU kit T¥iiien Board “NodeMCU 1.0” dwifuuein
WeMos D1 1#iden Board “LOLIN (WeMos) D1 R2 & Mini” Iileiexsiausiniunsuiiaimesiiviins
TUsunsa annsanseaeumsvnulsunsuiisnlvanludsuesnlilnonsuansuadnddoyauy

#1989 Serial Monitor ¥84lUskN5H Arduino IDE siagu
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(5g) COM5 — O *
| Send
Humidity: €8.90% Temperature: 27.60°C 51.68°F Heat index: 29.79%°C 35.62°F 2
Humidity: €8.90% Temperature: 27.60°C 81.638°F Heat index: 29.79°C 85.82°F
Humidity: €8.80% Temperature: 27.60°C 2l.62°F Heat index: 29.78°C 835.60°F
Humidity: €8.80% Temperature: 27.60°C 81.63°F Heat index: 29.78° 5.60°F
Humidity: €8.80% Temperature: 27.60°C 51.63°F Heat index: 2%.73 5.60°F
Humidity: €2.70% Temperature: 27.60°C S$1.63°F Heat index: 29.77°C 85.58°F
Humidity: €8.70% Temperature: 27.80°C 81.68°F Heat index: 29.77°C 85.58°F
Humidity: €8.70% Temperature: 27.60°C 2l.62°F Heat index: 29.77°C 83.58°F
Humidity: €8.70% Temperature: 27.60°C 31.63°F Heat index: 29.77°C 85.58°F
Humidity: €5.80% Temperature: 27.60°C 51.63°F Heat index: 29.75°C 85.60°F
Humidity: €8.80% Temperature: 27.60°C 81.68°F Heat index: 29.78°C 85.60°F
Humidity: €8.80% Temperature: 27.60°C 2l.62°F Heat index: 29.78°C 835.60°F
Humidity: €8.80% Temperature: 27.60°C 81.638°F Heat index: 29.78°C 85.60°F
Humidity: €85.80% Temperature: 27.60°C 31.63°F Heat index: 29.73°C 85.60°F
Humidity: €8.80% Temperature: 27.60°C 81.68°F Heat index: 29.78°C 85.60°F
v
Autoscroll [ Show timestamp Newline | 9600 baud w Clear output

AW 3.8 %1198 Serial Monitor vaslusunsy Arduino IDE

n1slusunsa loT Device Tingaumniiuazainuduluainiaday DHT

7lUswnsu Arduino IDE Iﬁﬁﬂ(??ﬁ DHT Library for ESP8266 (Sketch > Include Library >
Manage Libraries > Search for “DHT”) lildif&s DHTTYPE DHTxx agnslaeenamnila

#define DHTTYPE DHT11 // filu DHT 11 e

#define DHTTYPE DHT22 // & DHT 22 (AM2302), AM2321

ntussuali MCU qugustusgamgiiuageuiu oilsiu dhtreadTemperature()
uax dht readHumidity() wédsenfislduansuadl OLED drudgamninasanuduiiotulfazddly

4 MQTT broker 909 30 Ju#

n1slUsunsy loT Device Ifuansuasanlufi OLED
FUsunsu Arduino IDE Tands Library Adafruit SSD1306 , Adafruit GFX Library Tng

TsunsulviAngamgiiuazainuduunansit OLED wuv real-time

nsTUsunsy loT Device TWidausiafiu Wi-Fi Access Point

#Usunsu Arduino IDE Tiasa Library ESP8266WiFl viae3enld ESP8266WiF.h wd s
0T Device @ousio Wi-Fi Access Point Tnesarngail

const char* ssid = "b101";

const char® password = "xxxoxxx";
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n151Usunsy loT Device Iiidaudaiu MQTT broker

#Usunsu Arduino IDE Taads Library PubSubClient n3ei3enld PubSubClient.h h u&a

197 10T Device Wausiariu MQTT broker fvinn1saaabiludiuwas loT Server

@2 loT Device waLiousa MQTT broker fail

const char* matt_server = "10.4.1.101"

const char* mqgttUser = "buuiot";

const char* mqgttPassword = "xxxxxxx";

NUURMUA Topic ioasa1luss MQTT broker ugiay loT Device §3dl

[

sensor/room1/nodeX_Y/temperature

sensor/room1/nodeX_Y/humidity

TUsWASUNIMUA LY Arduino IDE MANeta9bunisasng loT Device hAazfinandnanIANLIN

n.(518a2108nEUYITBNALIS) TUSWNSUYBIUBSANASY loT Device

3.4 n1999NKUYU loT Server

N13590NkUY 10T Server UsznaulUimeayaganduisssuunfnasiasesdsnnesu Usenay

TumegonsdwIsszuy 1w seuuUfuRnig Linux Server, MQTT broker, Flow-Based Programming,

Time Series Databases, Agent, Data Visualization and Alert s1#agidenvoadsniiesusenauly

n3Y

5euuUUAN15 Linux Server 19 Ubuntu Server 18.04.4 LTS

=

fidoirdes Ao der-sensorbuuacth (P Address 10.4.1.101/24) fifaaufiniedeaniu
ANAKUIN

MQTT broker 14 Eclipse Mosquitto MQTT v3.1/v3.1.1 Broker #i5n15aauiinuas
NAFDU ANUNIANUIN

Flow-Based Programming 19 Node-RED v0.20.6 §35n1saauiinuagnndaunisiy
Node-RED auAIANUIN

Time Series Databases 1% InfluxDB 1.8.0-1 §35n15AsuiinuaznagaunIsLy InfluxDB
ANUNIANUIN

Telegraf v1.14.4 F5n1sAauiinlaznaaauni1sly Telegraf MUAIANLIN

Data Visualization and Alert 1% Grafana v7.0.3 (00ee734baf) {ign15Aauiin way

NAFBUNISIY Grafana AIUAIANLIN
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NA9NANFITZUU loT Server wadaaszuulildaulasduasa Trususaszuulmingu
PINANINLINABNVDWIDATSHLIBS 1nan13fasa 10T Device augafinnualiluiosdsniiosves
21ATAUNABUNILADSNLIIUIU 2 1189 LaLTBATTNIBIVDIFUNABUNILMDSNBIANSITIUT Y

U 1 Y99

Computer Center
Server Room

a1saiinaauiaaas
(\f} Rack Server r':;_',' &) Rack Server )
& Rack Server & ( gl Rack Server ( g )
&
(®  |oT Device Computer Center
B Server Room Rack Server
] 107 Display anansEausu KB
& ——

A7 3.9 Diagram 0AAFY loT Device

Node-RED

Slofiad 10T Device fia$1s uazdaalsidoansuiu Wi-Fi dsenlugs MQTT broker fiadly
&y seluliinsfmuTusunsuszuusie Node-RED Miviiu Flow-based programming for the
Internet of Things Tun1siexsiagunsal IoT Device Wiy APl Susiuusnyinnistusunsalyt Node-
RED (http://dcr-sensor.buu.ac.th:1880) 1dausiafiu MQTT broker Pniudey JavaScript
function  function node LiteuvUasuddsan MQTT U8 influxdb node iileLfudeyaas InfluxDB
fla19l3 Flow2 189 Node-RED dwisuldnlusunsuegiinianuan d1w3u Flow msuuasudaden

90 MQTT 1U8s InfluxDB e Node-RED #iagy
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sensor/# E}

® connected _\-{j MQTT to InfluxDB dhtcb g:\{j

127.0.0.1:8086/dhtdb

AW 3.10 Flow uansmsuuaanain MOTT LU InfluxDB #ae Node-RED

ouvinslusunsuli Node-RED wanimgaumniiuagainuzuuy dashboard 183 Node-
RED &a.dun1suansAiuuiia1ass (Real Time) iionsavdeuaniuges loT Device laganunse

uaAINasae Ul U89 Node-RED A® http://dcr-sensor.buu.ac.th:1880/ui

Node-RED Dashboard

nz 9 Nodel_1 Nodel_2 Nodel_3 Nodel_4
5 Netwol 210 Temperature Gauge Temperature Gauge Temperature Gauge Temperature Gauge
- ) |
] Server Room ‘ ‘
’:6.9 26.2 25.4 25.7
° Geisius 50 ° Geisius 50 ° Geisius 50 ° Gesius 50
Humidity Gauge Humidity Gauge Humidity Gauge Humidity Gauge
45.5 ’\ 31 ’\32 7 ’ 32
. 100 o . 100 o . 100 o [ 100
[0 sensorfroom1/nade1_1hemperature: [0 sensorfroom1inode_2Nemperature: [0 sensoriroom1inode1_3emperature O se
sensoriroom1/node _1 mumidity sensoriroom1/inode _2mumidity sensorfioomi/node1_3humidity
80 80 8 8
60 60 60 60
0 0 a a

0 0 0 0
2300 01:00 03:00 0500 07:00 09:00 1200 2300 0100 0300 0500 0700 09:00 1200 2300 01:00 0300 0500 07:00 09:00 1200 2300 01:00 0300 0500 07:00 09:00  12:00

AR 3.11 uansAn Dashboard ved Node-RED
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Telegraf

Telegraf lddmsusiusindeya (agent) Innuvasdeya MQTT udidstoyaluiiuds InfluxDB
TurmiAfeduenainnsld Flow wawudrdsaain MQTT s InfluxDB Tas Node-RED win
ansoudasudadarnain MQTT dsluds InfluxDB 1 Tnedeyaidslulailduen fields uas tags
wileunsld JavaScript function 7 function node 483 Node-RED mmzﬁ’usﬂ’agaﬁﬁaaﬂﬁﬁ%aﬁa

lng 51784 topic dMFUN13ATAN Telegraf BLNNIANUIN T1UALLBUANITAIANLATOIIUY

Grafana

Grafana \u Data Visualization lusniAfeilddmiuuansdiayaain Metrics uu Data
Source 8814 Influxdb auNsadANISFoINTUT LAY (alert) MInTI9a0U (detect) Joya 411130
thiauensuanstoyauuuBealniuazdoundsld nisuansfeyagumpiuazanutufesdivnesly
aAeilldddiiosutoyann Data Source: InfluxDB $1uau 2 Data Source Ae InfluxDB-dhtdb
(Database: dhtdb User: mondht) tag InfluxDB-mondhtdb1 (Database: mondhtdb1 User:
mondht) szuvaninsadldnuaniuusiwesii httpy/der-sensor.buu.ac.th (138 http:/der-

sensor.buu.ac.th:3000) ﬁj\‘ig‘d

88 Main Dashboard v < O | < || © 202003-1809:46:43102020-03-18 15:46:43 v | > || Q || O -

Temperature and Humidity Monitoring System

1. Server Room 209 at Computer Center 2. Network Room 210 at Computer Center 3. Network Room at KB Building

# Temperature # Server Room 209 at Computer Center

1. Server Room 209

Server Room 209 at Computer Center: Click

Node-1-1 Node-1-2 Node-1-3 Node-1-4
2 Network ROO m 21 O # Temperature # Network Room 210 at Computer Center
Network Reom 210 at Computer Center: Click s 27 5 o B g o B 2 g e ©
(‘21.9 2) ( \ (‘22.4‘\ ) 654)
Node-2-1 : Node-2-2 : Node-2-3 : 7 Node-2-4 :
3 KB Network ROO m # Temperature # Network Room at KB Building
Network Room at KB Building: Click ( \ ( \
Node-3-1 : 7 Node-3-2 :

Project Temperature and Humidity Monitoring System in Server Room Using loT Computer Center, Burapha University, Chenburi. Email: jettanan@buu.ac.th

AN 3.12 waR9A1 Data Visualization A18 Grafana
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mMsdamsizesmsudadiou Avusliairangnisudadeu (aler) vesnmsingumniiuas
ATy n5aaEeuldi Notification channels ##al3 3 wuu fe Email Notify, Line Notify, MS
Teams Notify Tuauidelaninuae alert maqqquﬁl”ﬁqﬁiumq Evaluate every 1-5 w1 91
Aadeves loT Device uiagdruiiluvioudimies dgumniieguantag 20-30 ssrmwaidoa I
wSailou wie alert 1U8h Notification channels #igel dwdurmuadn alert vosnadulisd
Tum9 Evaluate every 1-5 undl 61 Aadeves loT Device wiazdsuiuluieadsnnes &
ATuBuaguantas 45-85 % RH Iudaiiou vide alert TUi Notification channels fialy

a

dsugamniuararutuiionnyauvesiendiniies intesiuennmaesniugugumgl
wazautuneluiendsilies Wasiraidowmasanariioungfl 22 + 2 esauuaifoa Ay
duimsvesenanisluvieadiviies msliA1egsening 48 + 3% RH aussidgulunismivay
45 UULATOTBUALTLUULINIRNAINATEIL 15027001 vosdrtinnenfines TugioufuRizeanis
muAugamgiiveadiies Idssylidmihiduiunsudludlogumgiivionu 30 esmwaldea
AukuUnesUNMsAIUANgRrendsies wuuesulamnuatisgaumaiiidu 19.9, 20-22.9,23-
27.27-30, 30. 13ANaalTed druauiudumssmuatialy 44.9.45-85,85.1 % RH Litely

Wnthduiin wuurlesunisaivangamgieudivieslanmuawuutuiindaenasniaxwIn



unil 4
NAN13398
NN30RNKUUTEUUATIAABUANULRUNATRAAUTUTRUESYIBSME 10T {Idule
Uszendlduasalulasaeulnsaass (MCU) wuu ESP8266 Wuitesingaumniinazaiuiuiuy DHT
JeuARINARUU OLED Usznauiuaudu 1oT Device mMenmaidaulusunsunivwn C/C++ w1y

Arduino IDE tiieaaunAu loT Device T5udayaainduieesingamaiuazainuan wideloyani

Y 9

' (%
AN YA v v = 1% v

wsevelSanauuy Wi-Fi lUSs 10T Server 3TN IuinmMem e yntoniLIsszuuaunsainy
Joyauuy Time Series Database UaUaniNatayaeenu LUy Data Visualization WiaunIn1shas
o (alert) lUga Email, Line uag MS Teams vasiauassuuls
Tuunilazdnauenan1siaunseuy nan1sanas nanisldnussuunsiadeuanIuzaumgll
gy ac sy v as s a o w a ¢ a Y Ao
LarANUTWBATINIIMEY 10T Tureadsniesaswwesdiinaeuiiines unineduysw iley 3

W94 WAZHANTTTENUTOLAENNLINR BN TLAZ AN

4.1 miaﬂﬁy’aLLazi%'aﬂuizuumiqaaauﬁmusqmwgﬁLLaZﬂmu%uﬁaaL%%Wma%

n3Anda loT Device mugaiitwualilufesdivnevasdinaonfiunes forasarin
AeNTIMesAD ee 209 finda loT Device 1w 4 &1 %oa 210 finda loT Device $1uIw 4 #9 uae
YoudsineifionansiSousiy Aams loT Device 317w 2 1 (Hlesnesiauiadnninies

@sresiiermsdrtinaeuitanes) 1ag loT Device 1190N1LNUDIYIDY IAEYBY 209 wagyias 210

(%
a o

Aneia loT Device flifuwasingamaiinarAnuuiuy DHT22 Wosay 4 M ioadsvieifionnis

a

FeusIWAAAT IoT Device Nildueasingnmngiuazauiuwuy DHT11 ruu 2 i lnglidumes

[

AR ilLarANTUREgININUDIUTEINM 1.5 AT
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e

fr.

AN 4.1 N15AAHY [T Device NillguLwas DHT

Wesiaunasdglwidniu 1oT Device gunsniasuaninan1y OLED vauzisususzuulag

LAASTD IP Address MATUAIN Access Point UaAI0YNY Wi-Fi 91n1UL199IN91uUnAagwhanasn

)
3
Aa 1 a
'Vlll@quJLﬂll

unnuarANNILUTHIANAAAS Ineli loT Device Nas1liuiniieuiuiasosingaumgiiuazanuy
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BUU IoT

Connecting
IP=10.30.24.250

Jettanan@buu.ac.th

AN 4.2 LaARINaNIY OLED YElSUAUSEUY

| Temperature Humidity:

24 .78

7% .38 4

Sensor BUCC Hode-3-1

AN 4.3 LERINaNIY OLED waseuuvinauuni

Taegunsal IoT Device fiRnksaisazldlulasnoulnsaiaes (MCU) wuu ESP8266 WeMos D1
U 6 i wag lulaspeulnsaass (MCU) wuu ESP8266 12-E NodeMCU kit $1U3u 4 @2 31nN1S
NAEBUNUI WeMos D1 @nnsasslilfssinuisasusuussiiluin (voltage regulator) filush
vosn srlildlnihanesuadwes 12 Thadld anmsvadevszuatines 12 hadiigeuniay

numunIezualmes 5 Tad Jediulngezunlines 5 1an Wuezuaunesnltdmsunsa

A 1

Insfnnilede druszualinas 12 1ad NdaunaasulusziauimasdInsussuunas sl

(CCTV) Manann 24 9219y LA INUNUNIUAUFNTNLINA DI



AT 4.4 uana loT Device WUU ESP8266 12-FE NodeMCU kit wiouezuauinad 5 1aadk

e
MADE IN TAWAY

AR 4.5 wana loT Devic WUy ESP8266 WeMos D1 n¥ouesunuinas 12 Than

-38 -
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4.2 NaN5318UTYAINTNLINARUUNNTUAZAIIUTY
wuunesuNIsAIVANEM)Ivieudes i uakuutuiingeamgiivlu 19.9, 20-22.9,
23-27, 27-30, 30.1 24 @aLRyd @uANuUTUEUTINSAvuadIady 44.9, 45-85, 85.1 % RH LiNali

Wnhitufingsgy

ll].l].lﬂﬂ%llﬂﬁﬂ'lllﬁ‘uQW"QQ%&\‘ICC-SF-UZ-070
vinainieia O Wes 200 O vae210
wau A,
it q-m::'n;u(c ) A () uunmfl‘ﬁi’w‘ﬂ
€199 | 20229 227 | 27430 | 301> | 449 | 4585 | 851

1

2

3

4

5

6

9

10

1

2

7]

14

15

16

17

18
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20

2

Fil

24

2%

26

D

%

®

2

n

AR Una ATRIIY Uon
*Eriug A nnoui

AN 4.6 wanIwuUNBTUNITAIUANUNYIViD T THLIBS
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WeAniunsnuISnisaiiunsideud vililassuunsivaevaniurgamiiaranuiu

Veudsnesaae loT Aln1swanitoya Data Visualization tnenisidldnusnuivusees

http://dcr-sensor.buu.ac.th (158 http://dcr-sensor.buu.ac.th:3000) neuwsnvesszuuLdumnii

Main Dashboard 16841593 18azl8unvegumniinazauTuisddsnies awnsanay Click

dnlupusiasioudsiaesle

1. Server Room 209

Server Room 209 at Computer Center: Click

2. Network Room 210

Network Room 210 at Computer Center: Click

3. KB Network Room

Network Room at KB Building: Click

Temperature and Humidity Monitoring System

1. Server Room 209 at Computer Center 2. Network Room 210 at Computer Center 3. Network Room at KB Building

# Temperature # Server Room 209 at Computer Center

‘ 23.31°C ‘ 23.45°C ‘ 22.65°C ‘ 23.30°C

Node-1-1 Node-1-2 Node-1-3 Node-1-4

D
D
D

# Temperature # Network Room 210 at Computer Center

D
D
D

21.92°C 23.75°C 22.41°C 20.54°C
Node-2-1 Node-2-2 Node-2-3 Node-2-4

# Temperature # Network Room at KB Building

‘ 24.73°C ‘ 24.48°C

Node31 © Node32

Project Temperature and Humidity Monitoring System in Server Room Using loT Computer Center, Burapha University, Chonburi. Email: jettanan@buu.ac.th

AT 4.7 uane Main Dashboard Angaumgiuaanuduieudiviies



88 Room1 Dashboard ( Server Room 209 at Computer Center )

# Temperature # Server Room 209 at Computer Center

9 | | ® Lastohours ~

-4] -

Q smv

B BZ 3 0 B 30 0 B 5o n B 3o
23.01°C 22.60°C 21.28°C 21.43°C
Node-1-1 Node-1-2 Node-1-3 Node-1-4
# Humidity # Server Room 209 at Computer Center
37.30 %H 36.42 %H 40.37 %H 41.89 %H
Node-1-1 Node-1-2 Node-1-3 Node-1-4
© #Temperature # Server Room 209 at Computer Center
35°C
30°C —
_M‘_‘\N.mvv.\_—a’ '-‘\.»-\N\..‘.-\/-\_.
s

20°C

15°C

LRI NN

06:00

Node-1-1 Temperature
Node-12 Temperature
Node-1-3 Temperature

Nora1-4 Temnerature

06:30

07:00

07:30

S A
N $ PN p Pt pon,

08:00 08:30 09:00 09:30 10:00

© # Humidity # Server Room 209 at Computer Center

1030

11:00

15.80°C
19.00°C
1890°C

128070

3080°C
26.90°C
26.00°C

2m80°C

11:30

2301°C
2260°C
2128°C

2143

26.00°C

06:00

Node-1-1 Humidity
Node-1-2 Humidity
Node-1-3 Humidity
Norde-1-4 Humidity

Time v

2020-07-09 11:00:00

2020-07-09 10:00:00

2020-07-09 09:00:00

2020-07-09 08:00:00

# Temperature # Server Room 209 at Computer Center

Node-1-1 Node-1-2
2642°C 2445°C
19.52°C 20.92°C
18.00°C 20.65°C
18.77°C 21.05°C

Node-1-3

2306°C

19.98°C

19.70°C

1973°C

2510 %H
29.60 %H

31.00%H
2500 %H

5470 %H
49.80%H
57.50%H
5700%H

37.30%H
36.42%H
4037 %H
4189 %H

31.00%H

Node-1-4

2120°C

21.85°C

22.51°C

2257°C

AT 4.8 wanatiseazienuas Server Room 209 at Computer Center: http://dcr-

sensor.buu.ac.th:3000/d/ofaXbGfZk/room1-dashboard-server-room-209-at-computer-

center?orgld=1&refresh=5m



6 88 Room?2 Dashboard ( Server Room 210 at Computer Center )

o B 5

# Temperature # Server Room 210 at Computer Center

o B a3 B B g

9 | | ® Lastohours ~

» BT 5

21.82°C 27.25°C 24.30°C 26.01°C
Node-2-1 Node-2-2 . Node-2-3 ) Node-2-4 .
# Humidity # Server Room 210 at Computer Center
40.65 %H 28.77 %H 35.00 %H 31.49 %H
Node-2-1 Node-2-2 Node-2-3 ) Node-2-4 .

© #Temperature # Server Room 210 at Computer Center

-42 -

Q smv

300°C
27.5°C
25.0°C
225°C
200°C
06:00 06:30 07:00 07:30 08:00 08:30 09:00 09:30 10:00 10:30 11:00 11:30
— Node-2-1 Temperature 2100°C  2310°C  2182°C
Node-2-2 Temperature 2590°C  2830°C  27.25°C
Node-2-3 Temperature 2380°C  2460°C  2430°C
— Node-2-4 Temnerature 2750°C  2R00°C  2601°C

® # Humidity # Server Room 210 at Computer Center

23.00°C

26.50°C
2430°C

_— e e e e R e i P

55%H

50%H

45%H

40%H ) ; . 5
35%H \_ o C S SR S PRy

30%H

Py —— e M\M-.ﬁ-'”’*m\w“\\vwmm%-.

25%H
06:00 06:30 0700 07:30 0800 0830 0300 0930 1000 1030 11:00 1:30
min max avg
— Node-21 Humidity 3510%H  5100%H  4065%H
Node-2-2 Humidity 26.80 %H 37.20%H 2877 %H
Node-23 Humidity 3290%H  47.00%H  3500%H
— Node-2-4 Humidity 27 50 %H 4560 %H R149%H
# Temperature # Server Room 210 at Computer Center
Time Node-2-1 Node-2:2 Node-23
2020-07-09 05:00:00 2272°C 2504°C 2380°C
2020-07-09 06:00:00 21.44°C 27.79°C 24.27°C
2020-07-09 07:00:00 21.24°C 27.57°C 2438°C
2020-07-09 08:00:00 21.27°C 27.40°C 2431°C

AT 4.9 wtihseagiBunvas Network Room 210 at Computer Center: http://dcr-

36.90%H
29.40%H
3420%H

Node-2-4

27.59°C

2761°C

sensor.buu.ac.th:3000/d/EvkR-6-Wz/room2-dashboard-server-room-210-at-computer-

center?orgld=1&refresh=5m



-43 -

“a

X5 88 Room3 Dashboard ( KB Server Room ) =] @ Lastéhours v || & 5mv
#Temperature # Room3 Dashboard ( KB Server Room )
B B g o 22 5
‘ 27.16°C ‘ 26.84°C
Node-3-1 Node-3-2
# Humidity # Room3 Dashboard ( KB Server Room )
5 :
‘ 61.83 %H ‘ 60.66 %H
Node-3-1 Node-3-2
© # Temperature # Room3 Dashboard ( KB Server Room )
32°C
P
30°C —
e
W— N
. -
28°C N
‘\-\"'-\. ptn,
%°c - NS P = X
Pa P N
24°C - e » -’
- Elé 00 06:30 07:.00 07:30 08:00 08:30 09:00 09:30 10:00 10:30 11:00 11:30
min max avg  curre nt
Node-3-1 Temperature 2370°C 3090°C 2716°C 2470°C
Node-3-2 Temperature 2360°C  30.00°C  26.84°C
© # Humidity # Room3 Dashboard ( KB Server Room )
80 %H
75%H - et .
70%H - foe :
rd -
65%H - ¢ %
- g
60%H < . S s
- = "
. : ~
50%H Sl
45%H
06:00 06:30 07:00 07:30 08:00 08:30 09:00 09:30 10:00 10:30 11:00 11:30
min max avg  cure nt
Node-3-1 Humidity 4780%H  7780%H  G183%H  7250%H
Node-3-2 Humidity 51.00 %H 71.00 %H 60.66 %H
# Temperature # Server Room 210 at Computer Center
Time Node-3-1 Node-3-2
2020-07-09 05:00:00 28.80°C 28.60°C
2020-07-09 06:00:00 28.85°C 2872°C
2020-07-09 07:00:00 20.05°C 28.84°C
2020-07-09 08:00:00 20.49°C 28.67°C

AT 4.10 ehs1easBenves Server Room at KB Building: http://dcr-

sensor.buu.ac.th:3000/d/Y8sCfMfWz/room3-dashboard-kb-server-room?orgld=1&refresh=5m

i a & v acs s 1 v P v & v s
ﬂ']qm‘ﬂﬂullLLﬁ%ﬂT]ﬂJsﬁu%E]ﬂL"ZﬁWL?@ﬁLL@]ﬁ%W@\‘iLN@Iﬁﬁ%UU loT LﬂUGZJE]%aLW]uLLUUWEﬁNﬂ'ﬁ

AuAgangiivieudsiiesidmmuauuutufingreamgiiduienisuaninawuy Gauge {ugas

a dy IS s a %
’qELWLQQJLLﬁSﬂ’J’]@J‘UULVIN@ULLUUW@iNLﬂllﬂﬂgﬂ
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€ Room1 Dashboard ( Server Room 209 at Computer Center) ¥ o @ Last5minutes ~ || @ || & |sm v

# Temperature # Server Room 209 at Computer Center

20 23 27 30 29 23 27 30 29 23 27 30 29 23 27 3p
22.75°C 22.69 °C 21.37 °C 21.68 °C
g =] & o < =)

Node-1-1 Node-1-2 Node-1-3 Node-1-4

AT 4.11 NSUAAINALUY Gauge ﬁthaqmmﬁlﬂu 19.9, 20-22.9, 23-27, 27-30, 30.1 a9ALsaLTed

€ Room1 Dashboard ( Server Room 209 at Computer Center) ¥ « @ Last5minutes ~ || @ || & |5m~

# Humidity # Server Room 209 at Computer Center

A5 A5 45 A5

T8
58
58
T8

759%H| §B86.20%H) §0.14%H| W1.30%H )

Node-1-1 Node-1-2 Node-1-3 Node-1-4

AT 4.12 NTUARINARUY Gauge Y1ANuTIUFURINSTmuntadu 44.9, 45-85, 85.1 %RH
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mMsdamaiFesmsudaiiou dvualiaungnisudadiou (alert) vosnsingumgiiua
ATy n5a9Eeuldi Notification channels ##al3 3 wuu fe Email Notify, Line Notify, MS
Teams Notify Tuauidelaninuae alert maqqmmﬁl”iﬁqﬁiuﬁm Evaluate every 1-5 w1 91
Aadeves loT Device uiagdruiiluvioudimies dgumniieguantag 20-30 ssrmwaidoa I
wdaiion wie alert 1USh Notification channels 7idal3 dwsu fvumen alert vasruduliasi
Tum9 Evaluate every 1-5 undl 61 Aadeves loT Device wiazdsuiuluieadsnnes &

AINUTWREUBNTYI 45-85 % RH Trildaiiou vise alert LU Notification channels fisiald

€& Room1 Dashboard ( Server Room 209 at Computer Center ) / Edit Panel

Fill Fi Exact @ Last 6 hours Q Show options
© # Temperature # Server Room 209 at Computer Center
3s°C min max 9 ont
30°c — w| 2 Noge1-1 Tes ca0'c  sesec  21s7C oc
1900°C  2790°C  23.07°C
2sc
- 80°c  2670°C  2176°C 0c
e s 1880°C  3060°C 2278°C
15°C
10°e

0700 07:30 0800 0830 0900 0930 1000 1030 1100 1130 1200 1230

© Query 4 ¥ Transform o & Alert 1
Rul
Name # Temperature # Server Room 209 at Compute... | Evaluate every m For
Conditi
WHEN avg () OF query(A 5m,now) ISOUTSIDERANGE | 20 0 | 30 i}
AND 90 oF 30 &
AND g oF 30 ol
AND avg () oF TO0 | 30 &
®
If execution emor or timeout SETSTATETO | Alerting
Notificati
Send to & DCR-Sensor Line Notify X 2 DCR-Sensor Email Notify (default) 4
Message Temperature Server Room 209 at Computer Center is Outside Rage 20 - 30 C (Link Active on Buu-Net Only)

a

A7 4.13 N1sUTuAeR alert ¥BINTInQMUVQH

Y



&  Room1 Dashboard ( Server Room 209 at Computer Genter ) / Edit Panel @

0800 0900 w000
© Query £} Transform o & Alert 1

Rule

Name # Humidity # Server Room 209 at Computer Ce.. |~ Evaluate every

Conditiens

WHEN g0 OF query(s,5m,now) ISOUTSIDERANGE | 45
AND avg OF  query (B, 5m,now) IS OUTSIDERANGE | 45
AnD avg) OF query(C,5m,now) IS OUTSIDERANGE | 45
AnD g0 OF  query (D,5m,now) IS OUTSIDERANGE | 45

No Data & Error Handling

Fill Fit Exact @ lastohours v |

# Humidity # Server Room 209 at Computer Center

O mn max avg  curent
— Nodel Humidity  26%H  68%H  44%H  S4%M
— Nodel2Humidty ~ 26%H  56%H  37%H
“ ~ Nodel3Humidty  23%H  SE%H  39%H  S2%H

— Nodel4Humidty ~ 19%H  52%H  36%H

100 1200 1300
m Far 5m @
TO | 85 o
T | 85 o
TO | 85 ]
O | g5 o}

1f no data or all values arc null SETSTATETO | NoData -
If execution error or timeout SETSTATETO | Alerting -

Notifications
Send 1o & DCR-Sensor Line Notify X & DCR-Sensor MS Teams Notify x [ DCR-Sensor Email Notify (default)  +
Message Humidity Server Room 209 at Computer Center is Outside Rage 45 - 85% (Link Active on Buu-Net Only)

v
[

=
NN

4.14 N15USUAIAN alert UBINNSINANNTU

- 46 -

| [
£ |smv | | < showoptions

WaUFuAsen alert Y9N3 INRMUNYILAYANUTURAIANNTANTIAFBUN Notification

A

channels 7isalifia Email Notify, Line Notify, MS Teams Notify wanasiagy

M e S N |

« C & makgoogmcomman sy Pty Nertng

o

PRV OoOsD 4
5
g
r 4

—
Gretn
]
. Mo
Vaar

o reoee chany

Mt 4 v -

M Gmait O Mertng

®
i
!

(£ B Ak B 0 Lo B2 U B BN B0 OF Lu B B8 G

£ Ayime o

® Nestachment D Teme ) Nuwvesd  Adeed seenh

B Dniartiongd & My & Suamd Davhbotd { K0 Sarver Boom | aderl Sl & Fenaity # ond Deatbonsd {08 B b

S Wadartingl ¢ samidiy ¢ Server Room 358 st Computer Conter shert - |l

Mamuity ¢ Server Room 310 o Comgeter Cammwr

S 100 ¢ ity & Sarver Room 210 of Computer Camter Sher! - 1047 # iumndily # Serwer Boorm 110 o Campoter Conder sl oo
B 100] 0 bty @ B3 oot { KD Server Dot | Bt - JOR] § Sty # R0 Saentomed |8 St W ) e ey
o Werting] ¢ Mumicity ¢ Boom) Dashbosnd | KB Server Boom | slert - Labortogl # eamatity # Boord DactScad | 08 S Fuom

Wt Idertingd @ Mty # Servir Boem 253 o Compwier Tonler wherl oo 8

Oty ® Berves Wotrs 310 M

S 100 @ bamaciny ¢ Boomnd Daaddosnd { KD Server Room | abert - (080 # Sty @ Ronmt Sarnoomt | R Serer Soom | et il

B 106 @ ity # Sarver Soom 219 ol Computer Comber sfer! - 1051 # Murudity # Sevwr oo 210 8 Compute Canter set

B 18] @ Pamiy @ Sarver Beem 2TV Bl COmpUier Canter ST ) 06] 8 TRty B T M 3

PPt Cathes owt Hame

o Werting] ¢ Mamedity # Sarver Soom 209 st Computer Comber shert - Liwiog # Mamasty & Sarver Boom 106 o Computer e
W 1000 & Miumaiity # Sorrer Beam 209 ol Compwier Cowter slarl  [75] # Fiamuty # Server Born 200 o Compubes Canber it Hote

S Aertingl ¢ Mumiity & Sareer Boom 259 ot COmpUier Comter Bt - AnTIGl # 1ty @ S oo J06 M Cumaeter G

S 100] @ pumedity # Server Room 200 ol Computer Conter sfar! - 104] # ity # Serwr Soorn 200 M Compnten Croter st »
B Dalertingd @ Saamiiny # Sarver Buem 200 51 Compuier Conter sler] - [AurTagl # Ity # e et B0 00 ol COmguan S
poen Wertingl ¢ samacity » Soom) Dashbosrd (KB Sarver Boom | slert | Lt tegl # ey 8 Boem ) Deertoond (18 Lar e Fooes

S Llertiond & eemality # Sarver Soam 159 o Computer Conter siarl  Lim o # 1y & G B T10 08 Dot Cmsiae

AW 4.15 @ alert 71 Email Notify
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e
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ALETRC
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< All teams

Network Admin

General

Monitoring
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bt _

Q Monitoring Posts Files Notes +

o n

Grafana Alert 2:17 PM

[Alerting] # Humidity # Server Room 210 at Computer Center alert

Details
Humidity Server Room 210 at Computer Center is Outside Rage 45 - 85% (Link Active on Buu-Net Only)

Node-2-1 Humidity ~ 44.03
Node-2-2 Humidity 32

Node-2-1 Humidity ~44.03
Node-2-1 Humidity ~ 44.03

View Rule

& Reply

0 Grafana Alert 3:15 PM

[Alerting] # Humidity # Server Room 210 at Computer Center alert

Details
Humidity Server Room 210 at Computer Center is Outside Rage 45 - 85% (Link Active on Buu-Net Only)

Node-2-1 Humidity ~ 42.99
Node-2-2 Humidity 30.7

Node-2-1 Humidity ~ 42.99
Node-2-1 Humidity =~ 42.99

Start a new conversation. Type @ to mention someane.

A ¢ OB B> g m

@ Team

BUCC System Monitoring (2)

LINE Notity

Grafana Line Alert: # Humidity # Server Room 209 at Computer Center alert - http://dcr-sensor.buu.acth:3000/d/ofaXbGfZk/room1-dashboard-server-room-209-at-computer-center?

tab=alert&editPanel=6&orald=1

LINE Notify

tab=alert&editPanel=6&orgld=1
Humi

LINE Notify

tab=alert&editPanel=6&orgld=1

LINE Notify

® @ & ® 6 €

AT 4.16 @1 alert i MS Teams Notify

Humidity Server Room 209 at Computer Center is Outside Rage 45 - 85% (Link Active on Buu-Net Only)

Grafana Line Alert: # Humidity # Server Room 209 at Computer Center alert - http://dcr-sensor.buu.ac.th:3000/d/ofaXbGfZk/room1-dashboard-server-room-209-at-computer-center?

dity Server Room 209 at Computer Center is Outside Rage 45 - 85% (Link Active on Buu-Net Only)

Grafana Line Alert: # Humidity # Server Room 210 at Computer Center alert - http://dcr-sensor.buu.ac.th:3000/d/EvkR-6-Wz/room2- -server-room-210-at-computer-center?

Humidity Server Room 210 at Computer Center is Outside Rage 45 - 85% (Link Active on Buu-Net Only)

Grafana Line Alert: # Humidity # Room3 Dashboard ( KB Server Room ) alert - http://der-sensor.buu.ac.th:3000/d/Y8sCfMfWz/room3-dashboard-kb-server-room?tab=aler Id=1
Humidity KB Server Room is Outside Rage 45 - 85% (Link Active on Buu-Net Only)
LINE Notify
Grafana Line Alert: # Humidity # Server Room 210 at Computer Center alert - http://dcr-sensor.buu.ac.th:3000/d/EvkR-6-Wz/room2-+ -server-room-210-at-computer-center?
tal lert&editPanel=6&orgld=1
Humidity Server Room 210 at Computer Center is Outside Rage 45 - 85% (Link Active on Buu-Net Only)
LINE Notify
Grafana Line Alert: # Humidity # Room3 Dashboard ( KB Server Room ) alert - http://dcr-sensor.buu.ac.th:3000/d/Y8sCfMfWz/room3-dashboard-kb-server-room?tab=alert&editP: =6&orgld=1

Humidity KB Server Room is Outside Rage 45 - 85% (Link Active on Buu-Net Only)

¢ 0 Q-

Qs @

AWl 4.17 @ alert 71 Line Notify
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lunsnaaeudstayadnn loT Device 11d loT Server ANgaum iikazAINUTUiDLg5WLI03

' 1% A g v & a o . v v a E Y ac 5
LLG]@S'V‘ENLN@LﬂUm@MMamQLLWWWWQ loT Device LsU']"LﬂngU ﬁ]ﬂﬂmqqumLLazmmmmaﬂmﬁWnaS

TngSuhiutoyanasiui 1 danau w.a.2562 fedagiu ldanumss

loT Device / min max avg current
Temperature
Node-1-1 16.86 °C | 30.83 °C | 24.52 °C | 22.45°C
Node-1-2 20.32°C | 25.51°C | 22.34 °C | 20.59 °C
Node-1-3 20.01 °C | 30.20 °C | 22.63 °C | 20.95 °C
Node-1-4 21.02°C | 29.76 °C | 24.09 °C | 21.25 °C

M19197 5.1 Angauniilviod 209 AusTu 1 @Ay W.A.2562 89 Tuil 1 Tguieu w.e.2563

loT Device / Humidity min max avg current
Node-1-1 23.04 %H 56.46 %H 34.32 %H 38.23 %H
Node-1-2 30.44 %H 49.63 %H 38.55 %H 40.76 %-H
Node-1-3 31.76 %H 65.91 %H 39.10 %H 41.62 %H
Node-1-4 18.61 9%H 46.69 %H 34.70 %H 42.36 %H

A13199 5.2 ANANTUNDY 209 AauiTuil 1 Aanan w.A.2562 89 Uil 1 dquieu w.A.2563

loT Device / min max avg current
Temperature
Node-2-1 20.01 °C 29.81 °C 22.46 °C 22.61 °C
Node-2-2 17.47 °C 33.91 °C 24.07 °C 27.03 °C
Node-2-3 18.20 °C 26.54.°C 22,90 °C 23.40 °C
Node-2-4 18.93 °C 26.51°C 22.30 °C 25.16 °C

M15197 5.3 Angaunilviod 210 AausTUN 1 dmau w.A.2562 89 Uil 1 guieu w.m.2563




loT Device / Humidity

min

maxXx

avg

current

Node-2-1

21.40 %H

44.98 %H

36.66 %H

38.10 %H

Node-2-2

20.12 %H

43.57 %H

32.94 %H

28.69 %H

Node-2-3

27.26 %H

46.64 %H

35.43 %H

36.08 %H

Node-2-4

29.94 %H

47.40 %H

36.98 %H

32.85 %H

loT Device / min max avg current
Temperature
Node-3-1 21.14°C | 31.18°C | 26.30 °C | 24.23 °C
Node-3-2 22.20°C | 30.60 °C | 25.57 °C | 23.62 °C

_49_

A1319% 5.4 ANANTUNDY 210 AAUATUN 1 Aana w.A.2562 89 Uil 1 dquieu w.A.2563

M13199 5.5 ANgaunivio g sniiesionAsiTeusiu Adudiui 1 Funay w.e.2562

o A

TN 1 Jqu1eu 0.A.2563

loT Device / Humidity min max avg current
Node-3-1 34 %H | 74 %H | 54 %H | 47 %H
Node-3-2 28 %H | 82 %H | 49 %H | 44 %H
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1. TUsUNTUY0UDIANE519 10T Device musioesAe node3 1 aslulviuasude loT Device

Lﬂu%a nodel 1, nodel 2, nodel 3, nodel 4, node2 1, node2 2, node2 3, node2 4,

[

node3 1, node3 2 1Anil o

/*****

Temperature and Humidity Monitoring System in Server Room Using loT
All the resources for this project: jettanan@buu.ac.th

Burapha University

xRk /

#include <ESP8266WiFi.h>

#include <PubSubClient.h>

#include <Wire.h>

#include <Adafruit GFX.h>

#include <Adafruit SSD1306.h>

#include <Adafruit_Sensor.h>

#include "DHT.h"

#define SCREEN WIDTH 128 // OLED display width, in pixels

#define SCREEN_HEIGHT 64 // OLED display height, in pixels

Adafruit SSD1306 display(SCREEN_ WIDTH, SCREEN HEIGHT, &Wire, -1);
//#define DHTTYPE DHT11 // DHT 11

#define DHTTYPE DHT22 // DHT 22 (AM2302), AM2321

// Wi-Fi

const char* ssid = "b101";

const char® password = "Xxxxxx";

// MQTT broker

const char* mqatt_server = "10.4.1.101"

const char* mqgttUser = "buuiot”;

const char* mqgttPassword = "oxxxxxx";

// Initializes the espClient. Should change the espClient name if you have multiple ESPs
in your system

WiFiClient espClient;

PubSubClient client(espClient);

// DHT Sensor - D5 GPIO 14 WeMos D1 and ESP-12E NodeMCU board
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const int DHTPin = 14;

// Lamp - LED - D6 GPIO 12 WeMos D1 and ESP-12E NodeMCU board

const int lamp = 12;

// Initialize DHT sensor.

DHT dht(DHTPin, DHTTYPE);

// Timers auxiliar variables

long now = millis();

long lastMeasure = 0;

// Don't change the function below.

void setup_wifi() {
delay(10),
// Start by connecting to a WiFi network
Serial.printtn();
Serial.print("Connecting to "),
Serial.println(ssid);
WiFi.begin(ssid, password);
while (WiFi.status() I= WL _CONNECTED) {

delay(500);
Serial.print(".");

}
Serial.printn("");
Serial.print("WiFi connected - ESP IP address: ");
Serial.printin(WiFi.locallP();
//Add Jet OLED
display.clearDisplay();
display.setTextColor(WHITE);
display.setTextSize(2);
display.setCursor(20, 10);
display.print("BUU loT");
display.setTextSize(1);
display.setCursor(30, 30);
display.print("Connecting");
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display.setTextSize(1);
display.setCursor(20, 40);
display.print("lP=");
display.print(WiFi.locallP())
display.display();
display.setCursor(10, 50);
display.print("Jettanan@buu.ac.th");
display.display();
//End Jet OLED
}
// Callback Functions
void callback(String topic, byte* message, unsigned int length) {
Serial.print("Message arrived on topic: ");
Serial.print(topic);
Serial.print(". Message: ");
String messageTemp;
for (int i = 0; i < length; i++) {
Serial.print((char)messageli]);
messageTemp += (char)messagelil;
}
Serial.print(n();
// If a message is received on the topic room/lamp
iflttopic=="sensor/room3/node3_1/lamp"{
Serial.print("Changing Room lamp to ");
iflmessageTemp == "on"}
digitalWrite(lamp, HIGH);
Serial.print("On");
}
else iflmessageTemp == "off"}
digitalWrite(lamp, LOW);
Serial.print("Off");
}
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}
Serial.printtn();
}
// Functions reconnects your ESP8266 to your MQTT broker
void reconnect() {
// Loop until we're reconnected
while (Iclient.connected()) {
Serial.print("Attempting MQTT connection...");
if (client.connect("ESP8266Client3 1", mqgttUser, mgttPassword)) {
Serial.printn("connected");
client.subscribe("sensor/room3/node3 1/lamp");
}else {
Serial.print("failed, rc="),
Serial.print(client.state());
Serial.printn(" try again in 5 seconds");
// Wait 5 seconds before retrying
delay(5000);

}
// The Starts the serial communication at a baud rate of 115200

void setup() {

pinMode(lamp, OUTPUT);

dht.begin();

Serial.begin(115200);

ifldisplay.begin(SSD1306 SWITCHCAPVCC, 0x30)) {
Serial.printin(F("SSD1306 allocation failed");
for(;);

}

delay(2000);

display.clearDisplay();

display.setTextColor(WHITE);
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}

setup_wifi();
client.setServer(mgtt_server, 1883);

client.setCallback(callback);

// ESP Connected

void loop() {

if (Iclient.connected()) {
reconnect();
}
if(lclient.loop())
client.connect("ESP8266Client3 1", mqttUser, mattPassword);

now = millis();

// Publishes new temperature and humidity every 30 seconds

if (now - lastMeasure > 30000) {

lastMeasure = now;

// Sensor readings may also be up to 2 seconds 'old' (its a very slow sensor)

float h = dht.readHumidity();

// Read temperature as Celsius (the default)

float t = dht.readTemperature();

// Read temperature as Fahrenheit (isFahrenheit = true)

float f = dht.readTemperature(true);

// Check if any reads failed and exit early (to try again).

if (isnan(h) || isnan(t) || isnan(f)) {
Serial.printin("Failed to read from DHT sensor MQTT!");
return;

}

// Computes temperature in Celsius

float hic = dht.computeHeatindex(t, h, false);

static char temperatureTemp[7];

//dtostrf(hic, 6, 2, temperatureTemp);

dtostrf(t, 6, 2, temperatureTemp);

static char humidity Temp[7];
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dtostrf(h, 6, 2, humidityTemp);

// Publishes Temperature and Humidity

client.publish("sensor/room3/node3_1/temperature”, temperatureTemp);

client.publish("sensor/room3/node3 1/humidity”, humidityTemp);

Serial.print("Humidity: ");

Serial.print(h);

Serial.print(" %\t Temperature: ");

Serial.print(t);

Serial.print(" *C ");

Serial.print(f);

Serial.print(" *F\t Heat index: ");

Serial.print(hic);

Serial.printtn(" *C ");

// Serial.print(hif);

// Add by Jet OLED
// clear display
display.clearDisplay();

// display temperature
display.setTextSize(1);
display.setCursor(0,0);
display.print("Temperature/Humidity:");
display.setTextSize(3);
display.setCursor(0,12);
display.print(t);
display.print(" ");
display.setTextSize(1);
display.cpd37(true);
display.write(160);
display.setTextSize(2);
display.print("C");

// display humidity
display.setTextSize(2);
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display.setCursor(0, 38);
//display.print("Humidity: ");
//display.setTextSize(1);
//display.setCursor(0, 46);
display.print(h);
display.print(" %");
// display Node
display.setTextSize(1);
display.setCursor(0, 56);
display.print("Sensor BUCC Node-3-1");
//display.print("MQTT=");
//display.print(mqtt_server);
//display.print("lP=");
//display.print(WiFi.locallP());
display.display();

//End by jettanan@buu.ac.th
}

}
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1. Linux Server
Name : dcr-sensor.buu.ac.th

IP Address : 10.4.1.101/24

/etc/netplan/01-netcfg.yaml
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network:
ethernets:
ethO:
#dhcpd: true
dhcp4d: no
addresses: [10.4.1.101/24]
gatewayd: 10.4.1.1
nameservers:
addresses: [10.4.1.11,10.4.1.12]
dhcpé: no

version: 2

2. MQTT Broker
NSARAILAENAEEU MQTT Broker Login 11 Ubuntu Server

Installing and Configuring MQTT Passwords

$ sudo apt update

$ sudo apt-add-repository ppa:mosquitto-dev/mosquitto-ppa
$ sudo apt update

$ sudo apt install mosquitto mosquitto-clients

$ sudo systemctl status mosquito

$ sudo mosquitto passwd -c /etc/mosquitto/passwd buuiot
Password: xxxxxxxx

Reenter password:xxxxxxxx




sudo vi /etc/mosquitto/conf.d/default.conf

allow_anonymous false

password_file /etc/mosquitto/passwd

nsvadeu laeila ssh BnTerminal 7 1 TdAds azla Output : Error: Connection

refused

sudo systemctl restart mosquito

$ mosquitto pub -h localhost -t test -m "hello world"

Error: Connection refused

vimsnaaeu lneda ssh 8nTerminal 7 2 Tdfds

$ mosquitto sub -h localhost -t test -u "buuiot" -P "xxxxxxxx"
Mntundunn Terminal @ 1 Taeds

$ mosquitto_pub -h localhost -t test -m "hello world" -u "buuiot" -P "xxxxxxxx"

3. Flow-Based Programming Node-RED

(%
a o

Ainfe Node-Red uuseuuUfUns Ubuntu 18.04 LTS

finae Node.js

sudo apt update

sudo apt upgrade

sudo reboot

sudo apt-get install -y build-essential

curl -sL https://deb.nodesource.com/setup_8.x | sudo -E bash -

sudo apt-get install -y nodejs

node —v
sudo apt-get install npm
sudo npm install -g --unsafe-perm node-red

node-red
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Welcome to Node-RED

19 Jun 09:59:44 - [info] Node-RED version: v0.20.5

19 Jun 09:59:44 - [info] Node.js version: v8.10.0

19 Jun 09:59:44 - [info] Linux 4.15.0-52-generic x64 LE

19 Jun 09:59:44 - [info] Loading palette nodes

19 Jun 09:59:45 - [warn] rpi-gpio : Raspberry Pi specific node set inactive

19 Jun 09:59:45 - [warn] rpi-gpio : Cannot find Pi RPi.GPIO python library

19 Jun 09:59:45 - [info] Settings file : /home/ubuntu/.node-red/settings.js

19 Jun 09:59:45 - [info] Context store : 'default' [module=memory]

19 Jun 09:59:45 - [info] User directory : /home/ubuntu/.node-red

19 Jun 09:59:45 - [warn] Projects disabled : editorTheme.projects.enabled=false
19 Jun 09:59:45 - [info] Flows file  : /home/ubuntu/.node-red/flows ubuntu.json
19 Jun 09:59:45 - [info] Creating new flow file

19 Jun 09:59:45 - [warn]

Your flow credentials file is encrypted using a system-generated key.

If the system-generated key is lost for any reason, your credentials
file will not be recoverable, you will have to delete it and re-enter

your credentials.

You should set your own key using the 'credentialSecret' option in
your settings file. Node-RED will then re-encrypt your credentials

file using your chosen key the next time you deploy a change.

19 Jun 09:59:45 - [info] Server now running at http://127.0.0.1:1880/
19 Jun 09:59:45 - [info] Starting flows
19 Jun 09:59:45 - [info] Started flows
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U7l Web Browser http://dcr-sensor.buu.ac.th:1880

Node-Red password protect

sudo npm install -¢ node-red-admin
node-red-admin hash-pw

Password:xxxxxxxx

$2bS08SqtAUHIEGL 7TRywnYu9cdFnu6Zb3X4ARIXAr2rVraY lvdkgpGXcLIwvG

sudo vi .node-red/settings.js

// Securing Node-RED

// To password protect the Node-RED editor and admin API, the following
// property can be used. See http://nodered.org/docs/security.ntml for details.
adminAuth: {
type: "credentials",
users: [{
username: "admin",
// password:
"$2a$085zZWtXTja0fB1pzDdsHCMyOCMYz2Z6dNbM6t18sJogENOMcxWVIDN.",
password:
"$2bS08S qtAUHIEGL 7TRywnYu9cdFnu6Zb3XARIXAr2rVrdYlvdkgpGXcLIwvG',

permissions: "*"
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% Node-Red tluiuu Autorun on boot wuuldusds pm2

sudo npm install -g¢ pm2

which node-red ( fhagradu path /usr/local/bin/node-red )
pm2 start /usr/local/bin/node-red -- -v

pm2 info node-red

pm2 logs node-red

pm2 save

pm2 startup

(result above)

(pm2 startup systemd)

(ubuntu Ao users)

sudo env PATH=SPATH:/usr/bin /usr/local/lib/node_modules/pm2/bin/pm2 startup
systemd -u ubuntu --hp /home/Ubuntu

sudo reboot (NA@dU autostart)

f1709n15 disable autostart

$ pm2 unstartup systemd

Check Node-Red status:

pm2 info node-red

pm2 logs node-red




Installing Node-RED Dashboard

1U# Node-Red fifinsuasaudalufi Manage Palette

Import
Export

Search flows

Configuration nodes
Flows
Subflows

Manage palette

Settings

Keyboard shortcuts
Node-RED website

v0.20.5

U7 tab install u&2 search #1931 “node-red-dashboard” a1ntiu nA install



User Settings
View Nodes Install
Q node-red-dashboard|
Keyboard
& node-red-dashboard
Palette ®2es
¥ 21 nodes

&1,n%713 dashboard LaRIYULN

update to 2.22.1

-74 -
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[l dashhboard il
Layout Site Theme g
Tabs & Links +tab | | 4+ link

« & 1.Sensor Server Room 209
» B Lamp
» B Nodel 1
» B Nodel_2
> B Nodet 3
» B Nodel 4
v I3 2 Sensor Network Room 210
» B Node2_1
> B Node2 2
» B Node2 3
» B Node2 4
~ [E 3.Sensor KB Server Room
» B Node3d 1
» B Node3 2

@ There is 1 widget not in a group. Click
here to create the missing groups

A5 1T8u Flow 1a33 151a1u15ai5en 19 dashboard 910 url Node-Red

g7 http://dcr-sensor.buu.ac.th:1880/ui
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4. Time Series Databases
JuNSUrI81Y version 1.7.9 a1ntiuvinisowenluswnsudiy version 1.8.0-1

M3RAS INfluxDB 1.7.9

$ sudo apt-get update

S curl -sL https://repos.influxdata.com/influxdb.key | sudo apt-key add -

S source /etc/\sb-release

$ echo "deb https://repos.influxdata.com/${DISTRIB_ID,,} ${DISTRIB. CODENAME}
stable" | sudo tee /etc/apt/sources.list.d/influxdb.list

$ sudo apt-get update && sudo apt-get install influxdb

Start your InfluxDB service

$ sudo systemctl start influxdb.service
$ sudo systemctl enable influxdb

$ sudo systemctl status influxdb.service

By default, InfluxDB runs on port 8086.
configuration file is located at /etc/influxdb/influxdb.conf.

Test your InfluxDB

S influx

Connected to http://localhost:8086 version 1.7.9
InfluxDB shell version: 1.7.9

> show databases

name: databases

name

_internal

>
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Running Basic Authentication

S influx

Connected to http://localhost:8086 version 1.7.9

InfluxDB shell version: 1.7.9

> CREATE USER admin WITH PASSWORD ‘“xxxxxxxx' WITH ALL PRIVILEGES
> SHOW USERS

user admin

admin true

>

wiltalua /etc/influxdb/influxdb.conf Tudiuwas [auth-enabled] Ty true

[http]
# Determines whether HTTP endpoint is enabled.

# enabled = true

# Determines whether the Flux query endpoint is enabled.

# flux-enabled = false

# Determines whether the Flux query logging is enabled.

# flux-log-enabled = false

# The bind address used by the HTTP service.
# bind-address = ":8086"

# Determines whether user authentication is enabled over HTTP/HTTPS.

auth-enabled = true

9Nt restart service 84 influxdb #eMIEs sudo systemctl restart influxdb
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GRANT administrative privileges to an existing user

GRANT ALL PRIVILEGES TO <username>

GRANT READ, WRITE or ALL database privileges to an existing user (non-admin)

GRANT [READ,WRITE,ALL] ON <database name> TO <username>

5. Telegraf

Junsinds telegraf (1.13.1-1)

sudo apt-get update && sudo apt-get install telegraf
sudo systemctl start telegraf

sudo systemctl status telegraf

/etc/telegraf/telegraf.conf

# Database : dhtdb User : mondht
# Database : mondhtdb1 User : mondht
# Add by Jettanan
[[outputs.influxdb]]
urls = ["http://127.0.0.1:8086"]
database = "mondhtdb1"
skip_database_creation = true
retention_policy ="
write_consistency = "any"
timeout = "5s"
username = "mondht"
password = "X000xxxx"

# namepass = ["sensor*']

# End by Jettanan

HEHBHAHBHHBHBH BH B H AR BH B HBH B BHHBH B BB HBH B RHH
# INPUT PLUGINS #
HHHBHAHBHABH AR BHBHBHHBHAH B R HBHBHBHBHHBHAHBHHHHH




_79_

# Add by Jettanan@buu.ac.th

[linputs.mqtt_consumer]]
servers = ["tcp://localhost:1883"]
gos =0
connection_timeout = "30s"

# topics = ["sensor",]
topics = [

"sensor/#",
]
persistent_session = false
client id ="
username = "buuiot”
password = "XxXxXxxX"

# data format = "influx"
data format = "value"
data_type = "float"

# End by Jettanan@buu.ac.th

sudo systemctl restart telegraf

sudo systemctl status telegraf

nauNNE319 database Tu InfluxDB

S influx -username admin -password XXxXxxxx

Connected to http://localhost:8086 version 1.7.x

InfluxDB shell version: 1.7.x

> create database telegraf (dhtdb, mondhtdb1)

> create user mondht with password oo WITH ALL PRIVILEGES
> show users

> show measurements

6. Grafana : Data Visualization and Alert

'
[y a [y

UMSUYINIT8lY Grafana version 6.5.2 anntuyinn1ssnanlUsunsuautdy version 7.0
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sudo apt-get update

sudo apt-get install -y adduser libfontconfigl

weet https://dl.grafana.com/oss/release/grafana_6.5.2 amdé64.deb
sudo dpkg -i grafana_6.5.2_amdé64.deb

sudo systemctl daemon-reload

sudo systemctl start grafana-server

sudo systemctl status grafana-server

sudo systemctl enable grafana-server.service

# Getting started
Ui http://dcr-sensor.buu.ac.th:3000/

aArl@d /etc/erafana/grafana.ini

HHHHH R R R Grafana Configuration Example ##t#####H###HHHBHHRHHIHHH
#
# Everything has defaults so you only need to uncomment things you want to

# change

# possible values : production, development

;app_mode = production

# instance name, defaults to HOSTNAME environment variable value or hostname if HOSTNAME var is empty

;instance_name = ${HOSTNAME}

HHHBHRHHH U R R R Paths #H#HEHHH R HHH TR IR R
[paths]
# Path to where grafana can store temp files, sessions, and the sqlite3 db (if that is used)

;data = /var/lib/grafana

# Temporary files in "data’ directory older than given duration will be removed

;temp_data_lifetime = 24h

# Directory where grafana can store logs

;logs = /var/\log/grafana
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# Directory where grafana will automatically scan and look for plugins

;plugins = /var/lib/grafana/plugins

# folder that contains provisioning config files that grafana will apply on startup and while running.

;provisioning = conf/provisioning

HERHHHHHHHH B HH PR H B H AR AR Server #HH#BHHH TR HH AR HH B HH P H R
[server]

# Protocol (http, https, socket)

;protocol = http

# The ip address to bind to, empty will bind to all interfaces
;http_addr =

# The http port to use
;http_port = 3000

# The public facing domain name used to access grafana from a browser
;domain = localhost

domain = dcr-sensor.buu.ac.th

# Redirect to correct domain if host header does not match domain
# Prevents DNS rebinding attacks

;enforce_domain = false

# The full public facing url you use in browser, used for redirects and emails
# If you use reverse proxy and sub path specify full url (with sub path)
#root_url = http://localhost:3000

# Log web requests

;router_logging = false

# the path relative working path
;static_root_path = public

# enable ¢zip

;enable gzip = false

# https certs & key file
scert file =

scert_key =
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# Unix socket path

;socket =

HHHHHHHH B R Database ####HHHHHHHHHHH B
[database]
# You can configure the database connection by specifying type, host, name, user and password

# as separate properties or as on string using the url properties.

# Either "mysql", "postgres" or "sqlite3", it's your choice
;type = sqlite3

;host = 127.0.0.1:3306

;name = grafana

;user = root

i

# If the password contains # or ; you have to wrap it with triple quotes. Ex ""#password;""

;password =

# Use either URL or the previous fields to configure the database
# Example: mysql://user:secret@host:port/database

url =

# For "postgres" only, either "disable", "require" or "verify-full"

;55L_mode = disable

# For "sqglite3" only, path relative to data_path setting
;path = grafana.db

# Max idle conn setting default is 2

;max_idle_conn = 2

# Max conn setting default is 0 (mean not set)

;max_open_conn =

# Connection Max Lifetime default is 14400 (means 14400 seconds or 4 hours)

;conn_max_lifetime = 14400

# Set to true to log the sql calls and execution times.

log_queries =

# For "sglite3" only. cache mode setting used for connecting to the database. (private, shared)

;cache_mode = private

HHHBHBHHH TR R R Cache server ##t#HHBRHHHHHHH R TR HHHHH BRI

[remote_cache]
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# Either "redis", "memcached" or "database" default is "database"

;type = database

# cache connectionstring options

# database: will use Grafana primary database.

# redis: config like redis server e.g. "addr=127.0.0.1:6379,pool_size=100,db=0". Only addr is required.
# memcache: 127.0.0.1:11211

;connstr =

H#H##HHH BB R R R R R R Data proxy ###HHHHHHHHHHHHHHHH AR T TR
[dataproxy]

# This enables data proxy logging, default is false
;logging = false

# How long the data proxy should wait before timing out default is 30 (seconds)

;timeout = 30

# If enabled and user is not anonymous, data proxy will add X-Grafana-User header with username into the
request, default is false.

;send_user_header = false

HHUHHHH R R R R R Analytics ###HH R IR HH R I IR R R
[analytics]

# Server reporting, sends usage counters to stats.grafana.org every 24 hours.

# No ip addresses are being tracked, only simple counters to track

# running instances, dashboard and error counts. It is very helpful to us.

# Change this option to false to disable reporting.

;reporting_enabled = true

# Set to false to disable all checks to https://grafana.net

# for new vesions (grafana itself and plugins), check is used

# in some Ul views to notify that grafana or plugin update exists

# This option does not cause any auto updates, nor send any information
# only a GET request to http://grafana.com to get latest versions

;check for_updates = true

# Google Analytics universal tracking code, only enabled if you specify an id here

;900gle _analytics ua id =

# Google Tag Manager ID, only enabled if you specify an id here

;900gle _tag manager id =
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HH#HH#HHH BB R AR R R R Security ##HHHHHHHHHH R T R R
[security]
# default admin user, created on startup

;admin_user = admin

# default admin password, can be changed before first start of grafana, or in profile settings

;admin_password = admin

# used for signing

;secret_key = SW2YcwTIb9zpOOhoPsMm

# disable gravatar profile images

;disable_gravatar = false

# data source proxy whitelist (ip_or_domain:port separated by spaces)

;data_source_proxy_ whitelist =

# disable protection against brute force login attempts

;disable_brute force login_protection = false

# set to true if you host Grafana behind HTTPS. default is false.
;cookie_secure = false
# set cookie SameSite attribute. defaults to "lax’. can be set to "lax", "strict" and "none"

;cookie_samesite = lax

# set to true if you want to allow browsers to render Grafana in a <frame>, <iframe>, <embed> or <object>.
default is false.

;allow_embedding = false

# Set to true if you want to enable http strict transport security (HSTS) response header.
# This is only sent when HTTPS is enabled in this configuration.

# HSTS tells browsers that the site should only be accessed using HTTPS.

# The default version will change to true in the next minor release, 6.3.

;strict_transport_security = false

# Sets how long a browser should cache HSTS. Only applied if strict_transport_security is enabled.

;strict_transport_security_max_age_seconds = 86400

# Set to true if to enable HSTS preloading option. Only applied if strict_transport_security is enabled.

;strict_transport_security preload = false

# Set to true if to enable the HSTS includeSubDomains option. Only applied if strict_transport_security is
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enabled.

;strict_transport_security subdomains = false

# Set to true to enable the X-Content-Type-Options response header.

# The X-Content-Type-Options response HTTP header is a marker used by the server to indicate that the MIME
types advertised

# in the Content-Type headers should not be changed and be followed. The default will change to true in the
next minor release, 6.3.

;x_content_type_options = false

# Set to true to enable the X-XSS-Protection header, which tells browsers to stop pages from loading
# when they detect reflected cross-site scripting (XSS) attacks. The default will change to true in the next minor
release, 6.3.

;X_xss_protection = false

HHAHHHHH B SRR PR R PR Snapshots ###H### R H IR H TR TR TR
[snapshots]

# snapshot sharing options

;external_enabled = true

;external_snapshot_url = https://snapshots-origin.raintank.io

;external_snapshot_name = Publish to snapshot.raintank.io

# remove expired snapshot

;snapshot_remove expired = true

HHHBHRHH R R R AR Dashboards History #########HHH####H#H#
[dashboards]
# Number dashboard versions to keep (per dashboard). Default: 20, Minimum: 1

;versions_to_keep = 20

HERHHH BB HHH B H PR AR B H TR Users #H#RH#H# TR HH AR HH R H TR T
[users]
# disable user signup / registration

;allow_sign_up = true

# Allow non admin users to create organizations

;allow_org create = true

# Set to true to automatically assign new users to the default organization (id 1)

;auto_assign_org = true

# Default role new users will be automatically assigned (if disabled above is set to true)

;auto_assign_org role = Viewer
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# Backeround text for the user field on the login page
;login_hint = email or username

;password_hint = password

# Default Ul theme ("dark" or "light")
;default_theme = dark

# External user management, these options affect the organization users view
;external_manage link url =
;external_manage_link_name =

;external_manage_info =

# Viewers can edit/inspect dashboard settings in the browser. But not save the dashboard.

;viewers_can_edit = false

# Editors can administrate dashboard, folders and teams they create

;editors_can_admin = false

fauth]
# Login cookie name

;login_cookie_name = grafana_session

# The lifetime (days) an authenticated user can be inactive before being required to login at next visit. Default is 7
days,

;login. maximum_inactive lifetime _days = 7

# The maximum lifetime (days) an authenticated user can be logged in since login time before being required to
login. Default is 30 days.

;login. maximum_lifetime_days = 30

# How often should auth tokens be rotated for authenticated users when being active. The default is each 10
minutes.

;token_rotation_interval_minutes = 10

# Set to true to disable (hide) the login form, useful if you use OAuth, defaults to false

;disable_login_form = false

# Set to true to disable the signout link in the side menu. useful if you use auth.proxy, defaults to false

;disable_signout_menu = false

# URL to redirect the user to after sign out

;signout_redirect_url =
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# Set to true to attempt login with OAuth automatically, skipping the login screen.
# This setting is ignored if multiple OAuth providers are configured.

;0oauth_auto login = false

HHHBBRHHH P R R R R Anonymous Auth #####RIHHHH BRI #HI]
[auth.anonymous]

# enable anonymous access

;enabled = false

enabled = true

# specify organization name that should be used for unauthenticated users

;org_name = Main Org.

# specify role for unauthenticated users

;org_role = Viewer

HHHHHHHH SRR AR R R R R Github Auth ####H#BHHHR BRI
[auth.github]

;enabled = false

;allow _sign_up = true

sclient_id = some _id

;client_secret = some_secret

;scopes = user:email,read:org

;auth_url = https://github.com/login/oauth/authorize
;token_url = https://github.com/login/ocauth/access_token
;api_url = https://api.github.com/user

;team _ids =

;allowed_organizations =

HHUHHHHH SR R R R R Google Auth #u### R IR I I IR I 1
[auth.google]

;enabled = false

;allow_sign_up = true

sclient_id = some_client id

sclient_secret = some_client_secret

;scopes = https://www.googleapis.com/auth/userinfo.profile https://www.googleapis.com/auth/userinfo.email
;auth_url = https://accounts.google.com/o/oauth2/auth

;token_url = https://accounts.google.com/o/oauth2/token

;api_url = https://www.googleapis.com/oauth2/v1/userinfo

;allowed_domains =

HHHHHRHHH R R R R Generic OAUth #H##H#HHHHHBHBHHHHHH BB HHH
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[auth.generic_oauth]

;enabled = false

;name = OAuth

;allow _sign_up = true

sclient_id = some _id

sclient_secret = some_secret

;scopes = user:email,read:org

;auth_url = https://foo.bar/login/oauth/authorize
;token_url = https://foo.bar/login/oauth/access_token
;api_url = https://foo.bar/user

;team _ids =

;allowed_organizations =
;tls_skip verify insecure = false

;tls_client_cert =

;tls_client_key =

;tls_client_ca =

; Set to true to enable sending client_id and client_secret via POST body instead of Basic authentication HTTP
header

; This might be required if the OAuth provider is not RFC6749 compliant, only supporting credentials passed via
POST payload

;send _client_credentials_via_post = false

HEHHH R H R R R R R R Grafana.com Auth ####E##### IR BT R R

[auth.grafana_com]

;enabled = false
;allow_sign_up = true
sclient id = some id
sclient_secret = some_secret
;scopes = user:email

;allowed_organizations =

HHHB BB HHH P R R R R Auth Proxy ###B#H#HHH# BT HHHH T HHY
[auth.proxy]

;enabled = false

;header_name = X-WEBAUTH-USER

;header_property = username

;auto_sign_up = true

;ldap_sync_ttl = 60

;whitelist = 192.168.1.1, 192.168.2.1

;headers = Email:X-User-Email, Name:X-User-Name

HHHHRRHHH T R R R Basic Auth ####BHBHEHHH TR H
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[auth.basic]

;enabled = true

HHUHHHHHH B R Auth LDAP ####H#H T H
[auth.ldap]

enabled = true

;enabled = false

config_file = /etc/grafana/ldap.toml

allow_sign_up = true

HEHHHHH R R Y SMTP / Emailing #### 8 #HH

HHHH

[smtp]

;enabled = false

enabled = true

;host = localhost:25

;host = smtp.office365.com:587
host = smtp.gmail.com:587
user = comnet@go.buu.ac.th

# If the password contains # or ; you have to wrap it with trippel quotes. Ex ""#password;""
;password =

password = buuAdmin2u

scert file =

;key file =

;skip_verify = false

skip_verify = true

;from_address = admin@grafana.localhost

from_address = comnet@go.buu.ac.th

;from_name = Grafana

from_name = Temperature and Humidity Monitoring System

# EHLO identity in SMTP dialog (defaults to instance_name)

;ehlo_identity = dashboard.example.com

[emails]

;welcome_email_on_sign_up = false

HHHHHHHH BB R AT T T R R LOogQing #ARHHHHHHHHHHHHHHHHHH A HHHH
[log]

# Either "console", "file", "syslog". Default is console and file

# Use space to separate multiple modes, e.g. "console file"

;mode = console file

# Either "debug", "info", "warn", "error", "critical", default is "info"

;level = info
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# optional settings to set different levels for specific loggers. Ex filters = sqlstore:debug

Sfilters =

# For "console" mode only
[log.console]

level =

# log line format, valid options are text, console and json

;sformat = console

# For "file" mode only
[log file]

level =

# log line format, valid options are text, console and json

;format = text

# This enables automated log rotate(switch of following options), default is true

;log_rotate = true

# Max line number of single file, default is 1000000
;max_lines = 1000000

# Max size shift of single file, default is 28 means 1 << 28, 256MB

;max_size_shift = 28

# Segment log daily, default is true

;daily_rotate = true

# Expired days of log file(delete after max days), default is 7

;max_days = 7

[log.syslog]

level =

# log line format, valid options are text, console and json

sformat = text

# Syslog network type and address. This can be udp, tcp, or unix. If left blank, the default unix endpoints will be

used.
;network =

;address =
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# Syslog facility. user, daemon and local0 through local7 are valid.

sfacility =

# Syslog tag. By default, the process' argv[0] is used.
;tag =

HHHBHRHH R R R R R Alerting #RBRHHHHHHH I T HHHHH I
[alerting]

# Disable alerting engine & Ul features

;enabled = true

# Makes it possible to turn off alert rule execution but alerting Ul is visible

;execute_alerts = true

# Default setting for new alert rules. Defaults to categorize error and timeouts as alerting. (alerting, keep_state)

serror_or_timeout = alerting

# Default setting for how Grafana handles nodata or null values in alerting. (alerting, no_data, keep_state, ok)

;nodata_or_nullvalues = no_data

# Alert notifications can include images, but rendering many images at the same time can overload the server
# This limit will protect the server from render overloading and make sure notifications are sent out quickly

;concurrent_render_limit = 5

# Default setting for alert calculation timeout. Default value is 30

;evaluation_timeout_seconds = 30

# Default setting for alert notification timeout. Default value is 30

;notification_timeout seconds = 30

# Default setting for max attempts to sending alert notifications. Default value is 3

;max_attempts = 3

Rt BT R R R R R R R EXplore ##tRRHHHBHHHHHHH BRI HHHRHHHRH
[explore]
# Enable the Explore section

;enabled = true

HURHHHHBHHH BB A Internal Grafana Metrics ####BH#HHEBRHHHBHHHEHHHHHTH
# Metrics available at HTTP API Url /metrics
[metrics]

# Disable / Enable internal metrics
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;enabled = true

# Publish interval

sinterval_seconds = 10

# Send internal metrics to Graphite

[metrics.graphite]

# Enable by setting the address setting (ex localhost:2003)
;address =

;prefix = prod.grafana.%(instance_name)s.

HHHBHRHH R R R R R Distributed tracing ##########H#HH
[tracing.jaeger]

# Enable by setting the address sending traces to jaeger (ex localhost:6831)

;address = localhost:6831

# Tag that will always be included in when creating new spans. ex (tagl:valuel,tag2:value2)
;always included tag = tagl:valuel

# Type specifies the type of the sampler: const, probabilistic, rateLimiting, or remote
;sampler_type = const

# jaeger samplerconfig param

# for "const" sampler, 0 or 1 for always false/true respectively

# for "probabilistic" sampler, a probability between 0 and 1

# for "rateLimiting" sampler, the number of spans per second

# for "remote" sampler, param is the same as for "probabilistic"

# and indicates the initial sampling rate before the actual one

# is received from the mothership

;sampler_param = 1

HHH IR R R R R R Grafana.com integration  #####R#HHHHHHHHHR B HH IR
# Url used to import dashboards directly from Grafana.com
[erafana_com]

;url = https://grafana.com

HHHHHH TR R R R R R External image storage ###H#HH R HHHHAHHHHHHHHHHHRHHY
[external_image_storage]

# Used for uploading images to public servers so they can be included in slack/email messages.

# you can choose between (s3, webdav, gcs, azure_blob, local)

;provider =

[external_image_storage.s3]
;bucket =
;region =

;path =
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;access key =

;secret_key =

[external_image_storage.webdav]
surl =

;public_url =

;username =

;password =

[external_image storage.gcs]
;key file =
;bucket =

;path =

[external_image_storage.azure_blob]
;account_name =
;account_key =

;container_name =

[external_image_storage.local]

# does not require any configuration

[rendering]
# Options to configure external image rendering server like https://github.com/grafana/grafana-image-renderer
;server_url =

;callback url =

[enterprise]
# Path to a valid Grafana Enterprise license.jwt file

;license_path =

[panels]
# If set to true Grafana will allow script tags in text panels. Not recommended as it enable XSS vulnerabilities.

;disable_sanitize_html = false

[plugins]
;enable_alpha = false

;app_tls_skip_verify insecure = false
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#9A" LDAP @84 Grafana /etc/grafana/ldap.toml

# To troubleshoot and get more log info enable ldap debug logging in grafana.ini
# [log]
# filters = ldap:debug

[[servers]]

# Ldap server host (specify multiple hosts space separated)

#host = "127.0.0.1"

host = "10.5.1.80"

# Default port is 389 or 636 if use_ssl = true

port = 389

#port = 3269

# Set to true if ldap server supports TLS

use_ssl = false

# Set to true if connect dap server with STARTTLS pattern (create connection in insecure, then upgrade to secure
connection with TLS)

start_tls = false

# set to true if you want to skip ssl cert validation

ssl_skip_verify = false

# set to the path to your root CA certificate or leave unset to use system defaults
# root_ca_cert = "/path/to/certificate.crt"

# Authentication against LDAP servers requiring client certificates

# client_cert = "/path/to/client.crt"

# client_key = "/path/to/client.key"

# Search user bind dn

#bind_dn = "cn=admin,dc=grafana,dc=org"
#bind_dn = "cn=operateuser,dc=buu,dc=ac,dc=th"
bind _dn = "operateuser@buu.ac.th"

# Search user bind password

i

# If the password contains # or ; you have to wrap it with triple quotes. Ex ""#password;""
#bind_password = 'grafana’

bind_password = 0000

# User search filter, for example "(cn=%s)" or "(sAMAccountName=%s)" or "(uid=%s)"
#search filter = "(cn=%s)"

search_filter = "(sAMAccountName=9%s)"

# An array of base dns to search through
#search_base dns = ['dc=grafana,dc=org"]
#search_base_dns = ["dc=buu,dc=ac,dc=th"]

search _base dns = ["ou=staff,ou=computer center,ou=people,dc=buu,dc=ac,dc=th"]
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## For Posix or LDAP setups that does not support member_of attribute you can define the below settings
## Please check grafana LDAP docs for examples

# group_search_filter = "(&objectClass=posixGroup)memberUid=%s))"

# group_search_base_dns = ["ou=groups,dc=grafana,dc=org"]

#eroup_search filter_user attribute = "uid"

#group_search _base_dns = ["ou=People,ou=ComputerCenter,ou=staff,dc=buu,dc=ac,dc=th"]

# Specify names of the ldap attributes your ldap uses
[servers.attributes]

name = "givenName"

surname = "sn"

#username = "cn"

username = "sAMAccountName"

member_of = "memberOf"

#email = "email"

email = "mail"

# Map ldap groups to grafana org roles

[[servers.group_mappings]]

group_dn = "cn=admins,dc=grafana,dc=org"

org_role = "Admin"

# To make user an instance admin (Grafana Admin) uncomment line below

# grafana_admin = true

# The Grafana organization database id, optional, if left out the default org (id 1) will be used
#orgid=1

[[servers.group_mappings]]
group_dn = "cn=users,dc=grafana,dc=org"
#group_dn = "ou=staff,ou=computer center,ou=people,dc=buu,dc=ac,dc=th"

org_role = "Editor"

[[servers.group_mappings]]

# If you want to match all (or no ldap groups) then you can use wildcard
group_dn ="*"

org_role = "Viewer"

sysadmin@ubuntu:~$
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var tokens = msg.topic.split("/");
var sensor = tokens[3];

var node = tokens[2];

var place = tokens[1];

msg.payload = [

{
measurement: "dht",
fields: {
//Sensor: tokens[3],
//Node: tokens[2],
//Place: tokens[1],
Value: parseFloat(msg.payload)
2
tags: {
Sensor: sensor,
Node: node,
Place: place,
//Nalue: value
}
timestamp: new Date()
}

]
//node.send({payload})

return msg;
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3. lenvianumuee Flow 1

[{"id":"6132f7c4.64ccc8","type":"tab","label":"Flow
1","disabled":false,"info":""},{"id":"e1f75d7b.139d2" "type":"mqtt
in","z""6132f7c4.64ccc8","name":"","topic":"sensor/room1/nodel 1/temperature’,"qos""2","d
atatype™:"auto’,"broker":"od42ab9b.5d8b38","x":160,"y":40,"wires":[['c6b1a015.78ab","ccbd51
d5.9ce24"]},{"id""c6b1a015.78ab","type":"ui_gauge","z":"6132f7cd.64ccc8","name":"Temp
Gauge","group":"dbf86fad.b889c","order":1,"width":0,"height":0,"stype":"gage", "title":"Temperat
ure
Gauge","label":"Celsius","format":"{{value}}","min":0,"max":"50","colors":["#00b500","#e6e600","
#ca3838"],"segl""" "seg2":"","x":430,"y":20,"wires":[1},{"id":"1e144f86.4a7c3","type":"mqtt
n",'z""6132f7c4.64ccc8","name":"","topic":"sensor/room1/nodel 1/humidity","qos":"2","datat
ype":"auto","broker":"bd42ab9b.5d8b38","x":150,"y":100,"wires":[["ccbd51d5.9ce24""a016838¢
.cde36"]]},{"id":"a016838c.cde36","type":"ui_gauge","z":"6132f7cd.64ccc8","name":"Humi
Gauge","group":"dbf86fad.b889c","order":2,"width":0,"height":0,"stype":"gage", "title":"Humidity
Gauge","label":"%RH","format":"{{value}}","min".0,"max":"100","colors":["#00b500","#e6e600","#
ca3838"],"segl"","seg2""" "x":390,"y":120,"wires":[]},{"id":"87cb007c.27ad","type":"mqtt
in","z""6132f7c4.64ccc8","name":"","topic":"sensor/room1/nodel 2/temperature’,"qos":"2","d
atatype":"auto","broker":"od42ab9b.5d8b38","x":160,"y":180,"wires":[["1d5a09df.7403b6","297e
bf6d.da9a2"]]},{"id":"69583c15.57f994" "type":"mqtt
n",'z""6132f7c4.64ccc8","name":"""topic":"sensor/room1/nodel 2/humidity","qos":"2","datat
ype":"auto","broker":"bd42ab9b.5d8b38","x":150,"y":240,"wires":[["'297ebféd.da%a2","745a4ff4.
e363"11}1,{"id"."6233b349.8907fc","type":"mqtt
in","z":"6132f7c4.64ccc8","name":"","topic":"sensor/room2/node2_1/temperature","qos""2","d
atatype™:"auto","broker":"odd42ab9b.5d8b38","x":740,"y":40,"wires":[['5a0b290d.738e58","89b 1
202d.85928"]},{"id":"74cdbfa2.bab57","type":"mqtt
n",'z":"6132f7cd4.64ccc8","name":"","topic":"sensor/room2/node2_1/humidity","qos":"2","datat
ype":"auto","broker":"bd42ab9b.5d8b38","x":730,"y":100,"wires":[["805e6 7fb.f79208","89b 1202
d.85928"1},{"id":"ddc5cc5c.a5637","type™:"mqtt
in","z":"6132f7cd4.64ccc8","name":"","topic":"sensor/room2/node2_2/temperature”,"qos":"2","d
atatype™:"auto’,"broker":"odd42ab9b.5d8b38","x":740,"y":180,"wires"[["cd2417ac.de1278","b2d
0892a.c17f98"1},{"id":"6eadc0f8.9c538","type":"mqtt
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in","z""6132f7c4.64ccc8","name":"","topic":"sensor/room2/node2 2/humidity","qos":"2","datat
ype":"auto","broker":"od42ab9b.5d8b38","x":730,"y":240,"wires":[["74f46d14.7b7444" "b2d 0892
a.c17f98"1},{"id""ccbd51d5.9ce24","type":"ui_chart","z":"6132f7cd.64ccc8","name":"Graph:
temperature &
humidity","eroup":"4bf86fad.b889c","order":3,"width":"6","height":"9" "label":"","chart Type":"line
""legend":"true","xformat":"HH:mm","interpolate":"linear","nodata":"","dot":false,"ymin":"0","ym
ax":"80","removeOlder":"12","removeOlderPoints":"","removeOlderUnit":"3600","cutout":0,"use
OneColor":false,"colors":["#1f77b4" "#aecTe8" "#ff7f0e","#2ca02c","#98df8a","#d62728","#{f98
96","#9467bd","#c5b0d5"],"useOldStyle"false,"outputs™: 1,"x":450,"y":80,"wires":[[]]},{"id":"1d5a
09df.7403b6","type":"ui_gauge","z":"6132f7c4.64ccc8","name":"Temp
Gauge","group":"e593d616.cb92e8","order":1,"width":0,"height":0,"stype":"gage", "title":"Temper
ature
Gauge","label":"Celsius","format":"{{value}}","min":0,"max":"50","colors":["#00b500","#e6e600","
#ca3838"],"segl"" "seg2":","x":410,"y":160,"wires":[J},{"id":"297ebf6d.da%a2","type":"ui_chart","
Z""6132f7c4.64ccc8","name":"Graph: temperature &
humidity","eroup":"e593d616.cb92e8","order":3,"width":"6","height":"9","label":"","chart Type":"li
ne","legend":"true","xformat":"HH:nm","interpolate":"linear","nodata""","dot":false,"ymin":"0","
ymax":"80","removeOlder":"12","removeOlderPoints":"","removeOlderUnit":"3600","cutout™:0,"
useOneColor":false,"colors™:["#1f77b4" "#aecT7e8","#ff7f0e","#2ca02c","#98df8a","#d62728" "#
ff9896","#9467bd","#c5b0d5"],"useOldStyle":true,"outputs":1,"x":450,"y":220,"wires":[[]]},{"id":"7
45a4ffd.e363","type":"ui_gauge","z":"6132f7c4.64ccc8","name":"Humi
Gauge","group":"e593d616.cb92e8","order":2,"width":0,"height":0,"stype":"cage", "title":"Humidit
y
Gauge","label":"%RH","format":"{{value}}","min":0,"max":"100","colors":["#00b500","#e6e600","#
ca3838"],"segl""","seg2""" "x":410,"y":260,"wires"[]},{"id":"9b6352f4.5a935","type":"mqtt
in","z""6132f7c4.64ccc8","name":"","topic":"sensor/#","qos":"2","datatype":"auto","broker":"bd4
2ab9%9b.5d8b38","x":260,"y":1360,"wires":[['879a25ad.b8aed8"]]},{"id":"5a00290d.738e58","type"
"ui_gauge","z""6132f7cd.64ccc8","name":"Temp
Gauge","group™:"26cae703.e43al""order":1,"width":0,"height":0,"stype":"gage", "title":"Tempera
ture

Gauge","label":"Celsius","format":"{{value}}","min":0,"max":"50","colors"["#00b500","#e6e600","
#ca3838"],"segl""" "seg2":"" "x":1010,"y":20,"wires":[]},{"id":"805e6 7fb.f79208","type":"ui_gauge",




- 101 -

"7":"6132f7cd.64ccc8","name":"Humi
Gauge","group":"26cae703.e43al""order":2,"width":0,"height":0,"stype":"gage", "title":"Humidity
Gauge","label":"%RH","format":"{{value}}","min".0,"max":"100","colors":["#00b500","#e6e600","#
ca3838"],"seg1":"","seg2""","x":990,"y":120,"wires":[]},{"id":"cd2417ac.de1278","type":"ui_gauge","
z""6132f7cd.64ccc8","name":"Temp
Gauge","group":"af063664.cdbef","order":1,"width":0,"height":0,"stype":"gage", "title":"Temperat
ure
Gauge","label":"Celsius","format":"{{value}}","min":0,"max""50","colors"["#00b500","#e6e600","
#ca3838"],"segl""" "seg2""","x":990,"y":160,"wires":[J},{"id":"74fd6d14.7b7444" "type":"ui_gauge"
)'Z2""6132f7c4.64ccc8","name":"Humi
Gauge","group":"af063664.cdbef","order":2,"width":0,"height":0,"stype":"gage","title":"Humidity
Gauge","label":"%RH","format":"{{value}}","min".0,"max":"100","colors":["#00b500","#e6e600","#
ca3838","segl""","seg2":"" "x":990,"y":260,"wires":[1},{"id":"89b1202d.85928","type":"ui_chart","z"
:"6132f7cd.64ccc8","name":"Graph: temperature &
humidity","eroup":"26cae703.e43a1","order":3,"width":"6","height":"9","label":"","chart Type":"lin
e","legend":"true","xformat":"HH:mm""interpolate":"linear","nodata":"","dot":false,"ymin":"0","y
max":"80","removeOlder":"12","removeOlderPoints":"","removeOlderUnit":"3600","cutout":0,"u
seOneColor":false,"colors":["#1f77b4","#aec7e8","#ff 7f0e","#2ca02c","#98df8a","#d62728","#ff
9896","#9467bd","#c5b0d5"],"useOldStyle"false,"outputs™:1,"x":1050,"y":80,"wires":[[]]},{"id":"b
2d0892a.c17f98","type":"ui_chart","z":"6132f7cd.64ccc8","name":"Graph: temperature &
humidity","eroup":"af063664.cdbef","order":3,"width":"6","height":"9","label":"","chartType":"line

non non

" "legend":"true",

xformat":"HH:mm","interpolate™:"linear","nodata":"","dot":false,"ymin":"0","ym
ax":"80","removeOlder":"12" "removeOlderPoints":"","removeOlderUnit":"3600","cutout":0,"use
OneColor™:false,"colors":["#1f77b4" "#aecTe8""#ff7f0e","#2ca02c","#98df8a","#d62728","#{f98
96","#9467bd","#c5b0d5"],"useOldStyle":false,"outputs':1,"x":1050,"y":220,"wires":[[]]},{"id":"87
9a25ad.b8aed8","type":"function","z":"6132f7c4.64ccc8","name":"MQTT to InfluxDB
dhtdb","func":"var tokens = msg.topic.split(\"/\");\nvar sensor = tokens[3];\nvar node =
tokens[2];\nvar place = tokens[1];\nmsg.payload = [\n \n measurement:
\"dht\" \n fields: {\n //Sensor: tokens[3],\n\t\t\t\t//Node:

tokens[2] \n\t\t\t\t//Place: tokens[1]\n\t\t\t\tValue: parseFloat(msg.payload)\n L\n
tags: {\n Sensor: sensor,\M\t\t\t\tNode: node,\n\t\t\t\tPlace:

place, \n\t\t\t\t//Value: value\n 1\n timestamp: new Date()\n An
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I\n//node.send({payload})\nreturn

nn

msg;","outputs":1,"noerr":0,"x":490,"y":1380,"wires":[["715c1530.e6ddac"]]},{"id":"715c1530.e6d
dac","type":"influxdb
batch","z":"6132f7c4.64ccc8","influxdb":"c29d515b.7d0fc","precision":"","retentionPolicy":"","na
me":"","x":760,"y":1400,"wires":[]},{"id":"7c64406c.295dc","type":"mqtt
in","z":"6132f7c4.64ccc8","name":"","topic":"sensor/room1/nodel 3/temperature”,"qos""2","d
atatype":"auto","broker":"od42ab9b.5d8b38","x":160,"y":320,"wires":[['f0519767.bb237","1b8c8
bae.9d9544"]},{"id":"2093416b.aac186","type":"mqtt
in","z""6132f7c4.64ccc8","name":"","topic":"sensor/room1/nodel 3/humidity","qos":"2","datat
ype":"auto","broker":"bd42ab9b.5d8b38","x":150,"y":380,"wires":[["1b8c8bae.9d9544","60c 1203
7.065d88"]]},{"id":"f0519767.bb237","type":"ui_gauge","z":"6132f7c4.64ccc8","name":"Temp
Gauge","group":"80b2f5f.3a47a08","order": 1,"width":0,"height":0,"stype":"cage", "title":"Tempera
ture
Gauge","label":"Celsius","format":"{{value}}","min":0,"max":"50","colors":["#00b500","#e6e600","
#ca3838"],"segl""" "seg2""" "x":410,"y":300,"wires":[]},{"id":"1b8c8bae.9d9544" "type":"ui_chart",
"'7""6132f7c4.64ccc8","name":"Graph: temperature &
humidity","eroup":"80b2f5f.3a47a08","order":3,"width":"6","height":"9""label":"","chart Type":"lin

non non non

e""legend""true",

non "o nn nnAn

xformat":"HH:mm""interpolate":"linear","nodata":"","dot":false,"ymin":"0","y

max":"80","removeOlder":"12" "removeOlderPoints":"","removeOlderUnit":"3600","cutout":0,"u
seOneColor":false,"colors™:["#1f77b4d" "#aec7e8","#ff7f0e","#2ca02c","#98df8a","#d62728" "#ff
9896","#9467bd","#c5b0d5"],"useOldStyle":true,"outputs":1,"x":450,"y":360,"wires":[[]]},{"id":"60
c12037.065d88","type":"ui_gauge","z":"6132f7cd.64ccc8","name":"Humi
Gauge","group":"80b2f5f.3a47a08","order":2,"width":0,"height":0,"stype":"cage", "title":"Humidity
Gauge","label":"%RH","format":"{{value}}","min".0,"max":"100","colors":["#00b500","#e6e600","#
ca3838"],"seg1""","seg2":"" "x":410,"y":400,"wires":[]},{"id":"7a101206.1e1f8c","type":"mqtt
in","z":"6132f7c4.64ccc8","name":"","topic":"sensor/room1/nodel_d/temperature”,"qos""2","d
atatype":"auto","broker":"od42ab9b.5d8b38","x":160,"y":460,"wires"[["8adcb9b5.56785","3c51
b0ad.8ecfe8"]]},{"id":"85db893.6094b78" "type":"mqtt
in","z""6132f7cd.64ccc8","name":"","topic":"sensor/room1/nodel 4/humidity","qos":"2","datat
ype":"auto","oroker":"od42ab9b.5d8b38","x":150,"y":520,"wires":[["3c51b0a4d.8ecfe8","580880a
c.a6cdf8"]]},{"id":"8adcb9b5.56 785", "type":"ui_gauge","z":"6132f7cd.64ccc8","name":"Temp

Gauge","group™:"a344971b.3232e8","order": 1,"width":0,"height":0,"stype":"gage" "title":"Temper
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ature
Gauge","label""Celsius","format":"{{value}}","min":0,"max":"50","colors":["#00b500","#e6e600","
#ca3838"],"segl":","seg2"","x":410,"y":440,"wires":[]},{"id":"3c51b0a4.8ecfe8","type":"ui_chart","
Z""6132f7c4.64ccc8","name":"Graph: temperature &
humidity","eroup":"a344971b.3232e8","order":3,"width":"6","neight":"9","label":"","chart Type":"li
ne""legend":"true","xformat":"HH:mm","interpolate":"linear","nodata":"","dot":false,"ymin":"0","
ymax":"80","removeOlder":"12","removeOlderPoints":"","removeOlderUnit":"3600","cutout™:0,"
useOneColor"false,"colors™:["#1f77b4" "#aecT7e8","#ff7f0e","#2ca02c","#98df8a","#d62728","#
ff9896","#9467bd","#c5b0d5"],"useOldStyle":true,"outputs": 1,"x":450,"y":500,"wires":[[1]},{"id":"5
80880ac.a6cdf8","type":"ui_gauge","z":"6132f7cd.64ccc8","name":"Humi
Gauge","group":"a344971b.3232e8","order":2,"width":0,"height":0,"stype":"gage","title":"Humidit
y
Gauge","label":"%RH","format":"{{value}}","min".0,"max":"100","colors":["#00b500","#e6e600","#
ca3838"],"segl"","seg2""" "x":410,"y":540,"wires"[]},{"id":"4f815c52.91e264","type":"mqtt
in","z""6132f7c4.64ccc8","name":"","topic":"sensor/room2/node2_3/temperature’,"qos":"2","d
atatype™:"auto","broker":"od42ab9b.5d8b38","x":740,"y":320,"wires"[['e855c32e.675918" "fee5
afd2.fa139"1},{"id":"1ddb50f1.4e0b9f","type":"mqtt
in","z""6132f7c4.64ccc8","name":"","topic":"sensor/room2/node2_3/humidity","qos":"2","datat
ype":"auto","oroker":"od42ab9b.5d8b38","x":730,"y":380,"wires":[['830ddd45.56 748" ,"fee54fd2.
fa139"11},{"id":"e855c32e.675918","type":"ui_gauge","z":"6132f7cd.64ccc8","name":"Temp
Gauge","group™:"29f78c54.e840e4","order": 1,"width":0,"height":0,"stype":"gage","title":"Temper
ature
Gauge","label":"Celsius","format":"{{value}}","min":0,"max":"50","colors"["#00b500","#e6e600","
#ca3838"],"segl"","seg2""","x":990,"y":300,"wires":[]},{"id":"830ddd45.56748","type":"ui_gauge",
"z":"6132f7cd.64ccc8","name":"Humi

Gauge","group":"29f78c54.e840e4" "order":2,"width":0,"height":0,"stype":"gage", "title":"Humidit
y

Gauge","

ca3838"],"segl":"""seg2""" "x":990,"y":400,"wires"[]},{"id":"fee54fd2.fa139","type":"ui_chart","z""

label":"units","format":"{{value}}","min":0,"max":"100","colors":["#00b500","#e6e600","#

6132f7cd.64ccc8","name""Graph: temperature &
humidity","sroup":"29f78c54.e840e4","order":3,"width":"6","height":"9","label":"","chart Type":"li

nn non

ne","legend":"true",

non "o nn

xformat™:"HH:mm""interpolate":"linear","nodata":"","dot":false,"ymin":"0",
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nn non

ymax":"80","removeOlder":"12","removeOlderPoints":"","removeOlderUnit":"3600","cutout":0,"
useOneColor":false,"colors":["#1f77bd" "#aec7e8","#f71f0e","#2ca02c","#98df8a","#d62728","#
ff9896","#9467bd","#c5b0d5"],"useOldStyle"false,"outputs":1,"x":1050,"y":360,"wires":[[]]},{"id":
"f2d20487.6799a8","type":"mqtt
in","z""6132f7c4.64ccc8","name":"","topic":"sensor/room2/node2_4/temperature’,"qos":"2","d
atatype":"auto","broker":"od42ab9b.5d8b38","x":740,"y":460,"wires"[["b73cbaef.e99d2","3fbf2
b9e.63ae64"]]},{"id":"660b77ba.aee09","type":"mqtt
n",'z""6132f7c4.64ccc8","name":"","topic":"sensor/room2/node2_4/humidity","qos":"2","datat
ype":"auto","broker":"bd42ab9b.5d8b38","x":730,"y":520,"wires":[["6bcb0a2e.c031ac","3fbf2b9
e.63ae64"]]},{"id":"b73cbaef.e99d2","type":"ui_gauge","z":"6132f7c4.64ccc8","name™:"Temp
Gauge","group":"d68881ae.7fa278","order": 1,"width":0,"height":0,"stype":"cage", "title":"Temper
ature
Gauge","label":"Celsius","format":"{{value}}","min":0,"max":"50","colors":["#00b500","#e6e600","
#ca3838"],"segl""" "seg2":","x":990,"y":440,"wires":[]},{"id":"6bcb0a2e.c031ac","type":"ui_gauge"
"'7""6132f7cd.64ccc8","name":"Humi
Gauge","group™:"d68881ae.7fa278","order":2,"width":0,"height":0,"stype":"gage", "title":"Humidit
y
Gauge","label":"units","format":"{{value}}","min":0,"max":"100","colors":["#00b500","#e6e600","#
ca3838"],"segl""" "seg2":"" "x":990,"y":540,"wires":[]},{"id":"3fbf2b%e.63ae64","type":"ui_chart","z
""6132f7c4.64ccc8","name":"Graph: temperature &
humidity","eroup":"d68881ae.7fa278","order":3,"width":"6","height":"9","(abel":"","chartType":"li

nn nn non nn nn nn

ne","legend":"true","xformat":"HH:mm","interpolate":"linear","nodata":"","dot":false,"ymin":"0",

nn non

ymax":"80","removeOlder":"12","removeOlderPoints":"","removeOlderUnit":"3600","cutout".0,"
useOneColor":false,"colors™:["#1f77b4" "#aecT7e8","#ff7f0e","#2ca02c","#98df8a","#d62728" "#
ff9896","#9467bd","#c5b0d5"],"useOldStyle"false,"outputs":1,"x":1050,"y":500,"wires":[[1]},{"id":
"9e8a1187.fcfac8","type":"mqtt
in","z":"6132f7c4.64ccc8","name":","topic":"sensor/room3/node3_1/temperature”,"qos""2","d
atatype™:"auto","broker":"odd42ab9b.5d8b38","x":160,"y":620,"wires"[["9219e638.5256","9a00d
bOe.8eeac8"]]},{"id":"9219e638.5256","type":"ui_gauge","z":"6132f7cd.64ccc8","name":"Temp
Gauge","group":"bd1a7cae.5cf0a","order": 1,"width":0,"height":0,"stype":"gage","title":"Temperat
ure

Gauge","label":"Celsius","format":"{{value}}","min":0,"max":"50","colors":["#00b500","#e6e600","
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#ca3838"],"segl""" "seg2""" "x":430,"y":600,"wires":[]},{"id":"36930a2d.726cde","type":"mqtt

n",'z""6132f7c4.64ccc8","name":"","topic":"sensor/room3/node3 1/humidity","qos":"2","datat
ype":"auto","oroker":"od42ab9b.5d8b38","x":150,"y":680,"wires":[['9a00db0e.8eeac8","f84f9ab
8.700cd8"]1},{"id":"f84f9ab8.700cd8","type":"ui_gauge","z":"6132f7c4.64ccc8","name":"Humi
Gauge","group™:"bd1a7cae.5cf0a","order":2,"width":0,"height":0,"stype":"gage", "title":"Humidity
Gauge","label":"%RH","format":"{{value}}","min".0,"max":"100","colors":["#00b500","#e6e600","#
ca3838","segl™"" "seg2":"" "x":390,"y":700,"wires":[]},{"id":"9a00db0e.8eeac8","type":"ui_chart","
Z""6132f7c4.64ccc8","name":"Graph: temperature &

humidity","eroup":"bd1a7cae.5cf0a","order":3,"width":"6" "height":"9","label":"""chartType":"lin

noun non nn nuAn

0%y

removeOlder":"12","removeOlderPoints":"","removeOlderUnit":"3600","cutout™:0,"u

e","legend":"true","xformat":"HH:mm","interpolate":"linear","nodata":"","dot":false,"ymin":

max":"80","
seOneColor":false,"colors™:["#1f77b4d" "#aec7e8","#ff7f0e","#2ca02c","#98df8a","#d62728" "#ff
9896","#9467bd","#c5b0d5"],"useOldStyle"false,"outputs™:1,"x":450,"y":660,"wires"[[11},{"id":"9
ed33c80.1802d","type":"mqtt
in","z""6132f7c4.64ccc8","name":"","topic":"sensor/room3/node3 2/temperature’,"qos":"2","d
atatype™:"auto","broker":"od42ab9b.5d8b38","x":740,"y":620,"wires"[["3ecc1d59.a9298a","1c5d
41e.978db3e"]]},{"id":"3ecc1d59.a9298a","type":"ui_gauge","z":"6132f7c4.64ccc8","name™:" Tem
P
Gauge","group™:"77fdfdd6.adf7cc","order":1,"width":0,"height":0,"gtype":"gage", "title":"Temperat
ure
Gauge","label":"Celsius","format":"{{value}}","min":0,"max":"50","colors":["#00b500","#e6e600","
#ca3838"],"segl":"","seg2""""x":1010,"y":600,"wires":[1},{"id":"dd8acfd5.15e14" "type":"mqtt
n",'z":"6132f7cd4.64ccc8","name":"","topic":"sensor/room3/node3 2/humidity","qos":"2","datat
ype":"auto","oroker":"od42ab9b.5d8b38","x":730,"y":680,"wires":[["1c5d41e.978db3e","3329a6
54.6ea142"]]},{"id":"3329a654.6ea142","type":"ui_gauge","z":"6132f7c4.64ccc8","name":"Humi
Gauge","group":"77fafdd6.adf7cc","order":2,"width":0,"height":0,"stype":"gage","title":"Humidity
Gauge","label":"%RH","format":"{{value}}","min".0,"max":"100","colors":["#00b500","#e6e600","#
ca3838"],"segl":"","seg2""" "x":970,"y":700,"wires"[]},{"id":"1c5d41e.978db3e","type":"ui_chart","
Z""6132f7c4.64ccc8","name":"Graph: temperature &
humidity","eroup":"77f4fdd6.adf7cc","order":3,"width":"6","height™:"9","label":"""chart Type":"lin

0%y

removeOlder":"12","removeOlderPoints":"","removeOlderUnit":"3600","cutout":0,"u

e","legend""true","xformat":"HH:mm""interpolate":"linear","nodata":"","dot":false,"ymin":

max":"80",
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seOneColor":false,"colors™:["#1f77b4d" "#aec7e8","#ff7f0e","#2ca02c","#98df8a","#d62728" "#ff
9896","#9467bd","#c5b0d5"],"useOldStyle"false,"outputs":1,"x":1030,"y":660,"wires":[[1]},{"id""
bdd2ab9b.5d8b38","type":"mqtt-

broker","z":"" "name":"","broker":"localhost","port":"1883","clientid":"""usetls":false,"compatmo
de"true,"keepalive":"60","cleansession":true,"birthTopic™:"","birthQos""0","birthPayload":"","cl
oseTopic":","closeQos":"0","closePayload":","willTopic":"","willQos":"0","willPayload":""},{"id":"
4bf86fad.b889c","type":"ui_group","z":"","name":"Nodel 1","tab""918092a0.8bbbe","order":2,"
disp":true,"width":"6","collapse":false},{"id":"e593d616.cb92e8","type":"ui_group","z":"","name":"
Nodel 2""tab":"918092a0.8bbbe","order":3,"disp"true,"width""6","collapse":false},{"id":"26ca
e703.e43al","type":"ui_group","z":"","name":"Node2 1","tab":"9457f6e8.7d13b","order":6,"disp"
‘true,"width":"6","collapse":false},{"id":"af063664.cdbef","type":"ui_group","z":"","name":"Node?2
2" "tab""9457f6e8.7d13b","order":7,"disp":true,"width":"6","collapse":false},{"id":"c29d515b.7
dofc","type":"influxdb","z":"","hostname":"127.0.0.1","port":"8086","protocol":"http","database":"
dhtdb","name":"","usetls"false,"tls":""},{"id":"80b2f5f.3a47a08","type":"ui_group","z":"","name":"
Nodel 3""tab":"918092a0.8bbbe","order":4,"disp"true,"width":"6","collapse":-false},{"id":"a344
971b.3232e8","type":"ui_group","z":"","name":"Node1 4" "tab":"918092a0.8bbbe","order":5,"dis
p"true,"width""6","collapse":false},{"id":"29f78c54.e840ed" "type":"ui_group","z":"","name":"No
de2 3""tab":"9457f6e8.7d13b","order":8,"disp":true,"width":"6","collapse":false},{"id":"d68881a
e.7fa278","type""ui_group","z":"","name":"Node2_4","tab":"9457f6e8.7d13b","order"9,"disp":tru
e,"width":"6","collapse":false},{"id":"bd 1a7cae.5cf0a","type":"ui_group","z":"","name":"Node3 1",
"tab":"d9caf23a.2d732c","order":10,"disp":true,"width":"6","collapse":false},{"id":"77fafdd6.adf 7
cc","type™"ui_group","z""","name":"Node3 2","tab"."d9caf23a.2d732c","order":11,"disp":true,"w
idth":"6","collapse":false},{"id":"918092a0.8bbbe","type":"ui_tab","z":"","name":"1.Sensor Server
Room
209""icon":"dashboard","order":1,"disabled":false,"nidden":false},{"id":"9457f6e8.7d13b","type
""ui_tab","z"" "name":"2.Sensor Network Room
210""icon":"dashboard","order":2,"disabled"false,"hidden":false},{"id":"d9caf23a.2d732c","typ

Jnnn nn

e""ui_tab","z""","name":"3.Sensor KB Server

Room","icon":"dashboard","order":3,"disabled":false,"hidden":false}]
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4. lenviaviuauad Flow 2

[{"id":"d266336e.84abd","type":"tab","label":"Flow

3" "disabled"false,"info":""},{"id":"b842f397.af5e08","type":"mqtt
in")"z":"d266336e.84ab4d","name":"" "topic":"sensor/#","qos":"2","datatype":"auto","broker":"bd4
2ab9b.5d8b38","x":160,"y":100,"wires"[['be832401.2b9288"]]},{"id":"be832401.2b9288","type":"
function","z":"d266336e.84ab4d","name":"MQTT to InfluxDB dhtdb","func":"var tokens =
msg.topic.split(\"/\");\nvar sensor = tokens[3];\nvar node = tokens[2];\nvar place =
tokens[1];\nmsg.payload = [\n A\n measurement: \"dht\"\n fields: {\n
//Sensor: tokens[3],\n\t\t\t\t//Node: tokens[2] \M\t\t\t\t//Place: tokens[1],\n\t\t\t\tValue:
parseFloat(msg.payload)\n B\n tags: {\n Sensor:
sensor,\nN\t\t\t\tNode: node \n\t\t\t\tPlace: place,\n\t\t\t\t//Value: value\n 1\n
timestamp: new Date()\n An N\n//node.send({payloadh)\nreturn
msg;","outputs":1,"noerr":0,"x":390,"y":120,"wires":[["c1649ec8.ce29a8"]]},{"id":"c1649ec8.ce29a
8" "type""influxdb
batch","z":"d266336e.84ab4""influxdb":"c29d515b.7d0fc","precision":"","retentionPolicy":"","na
me":"""x":660,"y":140,"wires":[]},{"id":"bd42ab9b.5d8b38","type":"mqtt-

broker","z":"" "name":"","broker":"localhost","port":"1883","clientid":"","usetls":false,"compatmo

nn non nn

de":true,"keepalive":"60","cleansession":true,"birthTopic™:"","birthQos":"0","birthPayload":"","cl
oseTopic":","closeQos":"0","closePayload":"","willTopic":"","willQos":"0","willPayload":""},{"id":"c
29d515b.7d0fc","type":"influxdb","z":"","hostname":"127.0.0.1","port":"8086", "protocol":"http","

database":"dhtdb","name":"","usetls"-false,"tls":""}]
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5. L@n3A1 dashboard 98¢ Node-RED ( http://dcr-sensor.buu.ac.th:1880/ui )

Node-RED Dashboard

Node1_1

1.5ensor Server Room 209

2 Sencor Network Room 210 Temperature Gauge

.Sensor KB Server Room

15.7
° Celsivs 50
Humidity Gauge
. 473
3 . 100

[0 sensorficomtinode1_1temperature.

sensorfroom1/node1_1ihumidity
80

50

]
2300 01:00 0300 0500 07:00 09:00

1200

Node1_2

Temperature Gauge

. 265

° Celsivs 50

Humidity Gauge

29.6

3 w%RH 100

Node1_3

Temperature Gauge

i 25.6

° Celsivs 50

Humidity Gauge

sensorfroom1/node 1 _2ihumidity

R T WP

0
2300 01:00 0300 0500 07:00 09:00 1200

sensorfroom1/node1_3ihumidity

R e W

]
2300 01:00 0300 0500 0700 09:00 1200

Node1_ 4 -

Temperature Gauge

28

° Celsivs 50

Humidity Gauge

0 sensoriroom1/node1_snemperature
sensorroomtinode1_dmumicity

0
2300 01:00 0300 0500 0700 0900 1200

Node-RED Dashboard

Sensor Server Room 209 Nodez_1

ensor Network Room zwol Temperature Gauge

.Sensor KB Server Room

/23.2

° Celsivs 50
Humidity Gauge
35.6
3 . 100

[0 sensoritoom2inode2_tHemperature

sensorfroom2/node2_tihumidity
8
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0
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1200

Node2_2
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Node2_3

Temperature Gauge

22.6
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o s 100
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. sensoroom2inoce2_3mumity
8
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Node2_4
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34.8
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Node-RED D:

1.5ensor Server Room 203 Node3_1 Node3_2 -

2.5ensor Network Room 210 Temperature Gauge Temperature Gauge

3.Sensor KB Server Room

25.5 23.4
o Catsius 50 o Gelsius 50
Humidity Gauge Humidity Gauge
35 39
o %RH 100 o %RH 100
] sensoriroom3inode3_11temperature (0 sensoriroom3inode3_2Atemperature.

] sensorfroom3inode3_tihumidity ] sensorfroom3inode3_2humily
]
1) )

e, -

™ w
2 2

[} ] -
2300 01:00 0300 0500 0700 09:00 1200 2300 01:00 0300 0500 0700 09:00 1200

6. hansAlusinsu Node-RED ( http://dcr-sensor.buu.ac.th:1880 )

I & Node-RED: der-sensorbuuacth X

& O A Notsecure | der-sensorbuuacithi1880/#fow/67132F7c4 64ccc8 Q % @ | % @

Usemame:

(e

D‘% Passwrd

Node-RED




Node-RED

a

~ input

inject

catch

status

link

matt

hitp

websocket

tep
udp

~ output

debug

link

matt

hitp response

websocket

cp

sensor/oomi/noded_1ftemperature

sensor/room1/node_1/humidity

sensor/room1/node1_2ftemperature

sensor/room1/node_2/humidity

sensor/room1/node_3ftemperature

sensor/room/node1_3/humidity

sensor/room1/node1_dftemperature

sensor/room1/node_a/humidity

sensor/room3/node3_1temperature

Temp Gauge

Graph: temperature & humidity

Humi Gauge

Temp Gauge

Graph: temperature & humidity

Humi Gauge

Temp Gauge

Graph: temperature & humidity
Humi Gauge

Temp Gauge

Graph: temperature & humidity

Humi Gauge

Temp Gauge

Graph: temperature & humidity

sensor/room2/node?_1/temperature

sensor/room2/node2_1/humidity

sensor/room2/node2_2ftemperature

sensor/room2/node2_2/humidity

sensor/room2/node2_3/temperature

sensor/room2/node2_3/humidity

sensor/room2/node2_dftemperature

sensor/room2/node2_4/numidiy

sensor/room3/node3_2/temperature

Temp Gauge

Graph: temperature & humidity

Humi Gauge

Temp Gauge

Graph: temperature & humidity

Humi Gauge

Temp Gauge

Graph: temperature & humidity
Humi Gauge

Temp Gauge

Graph: temperature & humidity

Humi Gauge

Temp Gauge

Graph: temperature & humidity

~ Information

Flow

Name Flow 1

Status Enabled

- Description

& Node-RED: der-sen: x [ = X

<« O A Nots

rbuuact

cure | der-sensor.buu.acth:l

Q Flow 1 Flow 2 Flow Test il
~ input v Information
- Flow  "dzs .84aba
inject
Name | Flow 2
. sensorf# R
catcl Status Enabled

MQTT to InfluxDB dhtdb
127.0.0.1:8086/dhtdb

SErE ~ Description
link:
mqtt
http

websockat

tep

udp

~ output

debug

link

matt

htip response

websocket

c hd 4
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1. fduusages Main Dashboard http://dcr-sensor.buu.ac.th/ s¢UU¥ redirect U7 url

http://dcr-sensor.buu.ac.th:3000

6 88 Main Dashboard S| Olastsminutes v || Q smv

Temperature and Humidity Monitoring System

1. Server Room 209 at Computer Center 2. Network Room 210 at Computer Center 3. Network Room at KB Building

#Temperalure # Server Room 209 at Computer Center @ Last 1 hour

1. Server Room 209

Server Room 209 at Computer Center: Click

16.57°C 20.65°C 22.24°C
Node-1-1 © Nodel2 " Nodel3d Node-1-4
# Temperature # Network Room 210 at Computer Center @ Last 1 hour

2. Network Room 210

Network Room 210 at Computer Center: Click s 22 %

22,67 °C ‘ 23.95°C

Node21 © Node22 © Node23  Node24

# Temperature # Network Room at KB Building @ Last1 hour

3. KB Network Room

Network Room at KB Building: Click

2225°C 24.74°C

Node3-1  Node3-2

Project Temperature and Humidity Monitoring System in Server Room Using loT Computer Center, Burapha University, Chonburi. Email: jettanan@buu.ac.th
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2. MNTazDnvBs Server Room 209 at Computer Center: http://dcr-
sensor.buu.ac.th:3000/d/ofaXbGfZk/room 1-dashboard-server-room-209-at-computer-

center?orgld=1&refresh=5m

6 88 Room1 Dashboard ( Server Room 209 at Computer Center ) © | | ® Lastéhours ~ | &) smv

#Temperature # Server Room 209 at Computer Center

19.07 °C 22.38°C 21.99°C 24.24°C
2 '] B © o ] B ]
Node-1-1 Node-1-2 Node-1-3 Node-1-4
# Humidity # Server Room 209 at Computer Center
45.74 %H 37.81 %H 39.53 %H 35.47 %H
Node-1-1 : Node-1-2 : Node-1-3 “ Node-1-4 i

© # Temperature # Server Room 209 at Computer Center

3%°C
30°C
25°C
NP P e

PN

w0 ',) e, S P v % 4
IR RRRRIGGR e RN, PP oy
15°C N

10
03:30 09:00 09:30 10:00 10:30 11:00 130 1200 1230 1300 1330 1200
— Node-1-1 Temperature 1380°C  3010°C  1907°C  1490°C
Node-1-2 Temperature 1900°C  27.90°C  2238°C
Node-1-3 Temperature 1890°C  2700°C  2199°C  2300°C
— Node-1-4 Temnerature 900G 0A0C 2424°C
©Q # Humidity # Server Room 209 at Computer Center
80%H i
60%H i = ‘
; Py
. N A S 0 88 305 s A
20%H & S R TR e T % % ROWRL
it o " N v X,
; = PN NS
20%H | i e —
0%H i i
08:30 09:00 09:30 10:00 1030 1200 1230 1300 13:30 1400
min max avg  curem
— Node-1-1 Humidity 2700%H  6950%H  4574%H  5410%H
Node-1-2 Humidity 2620%H  S600%H  3781%H
Node-1-3 Humidity 2760%H  ST50%H  39.53%H  3870%H
— Node-1-4 Humictt 1900%H 5200 35473H
#Temperature # Server Room 209 at Computer Center
Time Node-1-1 Node-1-2 Node-1-3 Node-1-4.
2020-07-09 14:00:00 15.83°C 21.04°C 22.55°C 26.30°C
2020-07-09 13:00:00 17.26°C 2052°C 2221°C 26.25°C
2020-07-09 12:00:00 15.81°C 26.65°C 2638°C 28.50 °C

2020-07-09 11:00:00 2536°C 2473°C 23.39°C 2210°C
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3. MiN919az98AY89 Network Room 210 at Computer Center: http://dcr-
sensor.buu.ac.th:3000/d/EvkR-6-Wz/room2-dashboard-server-room-210-at-computer-

center?orgld=1&refresh=5m

6 88 Room2 Dashboard ( Server Room 210 at Computer Center ) © | | ® Lastéhours ~ | &) smv

#Temperature # Server Room 210 at Computer Center

2242°C 26.82°C 24.22°C 24.74°C
2 '] B © o ] B ]
Node-2-1 Node-2-2 Node-2-3 Node-2-4
# Humidity # Server Room 210 at Computer Center
39.17 %H 29.17 %H 35.02 %H 33.61 %H
Node-2-1 Node-2-2 : Node-2-3 “ Node-2-4 i

© # Temperature # Server Room 210 at Computer Center

0330 09.00 10:00 1030 1200 1330 1400
— Node2-1 Temperature 2190°C 2310°C  2242°C 2140°C
Node2-2 Temperature 2670°C  2820°C  2682°C  2760°C
Node-2-3 Temperature 2350°C  2460°C  2422°C  2380°C

— Node--4 Temnerature PPANE RONC 2474°C

©Q # Humidity # Server Room 210 at Computer Center
TR SPE N A v
A A A AR R N

25%H

08:30 03:00 09:30 1000 1030 11:00 11:30 12:00 12:30 13.00 1230 1400

min max avg  curent

— Node2-1 Humidity 3E0%H  5130%H  3017%H  4540%H

Node-2-2 Humidity 28.00%H 37.20 %H 2917 %H 3130 %H

Node-2:3 Humidity 3270%H  4700%H  3502%H  39.60%H
FTINHH ASE0EH  3361%H

— Norie-2-4 Humiiity

#Temperature # Server Room 210 at Computer Center



4. Mi919azL98AY8d Server Room at KB Building: http://dcr-
sensor.buu.ac.th:3000/d/Y8sCfMfWz/room3-dashboard-kb-server-

room?orgld=1&refresh=5m

6 88 Room3 Dashboard ( KB Server Room)

#Temperature # Room3 Dashboard ( KB Server Room )

-115-

Q| | ®Lastehours ~ | 5 [sm+

B T B T
25.19°C 25.19°C
2 ly o e
Node-3-1 Node-3-2
#Humidity # Room3 Dashboard ( KB Server Room )
« A;
63.06 %H 64.94 %H
Node-3-1 Node-3-2
© # Temperature # Rooms Dashboard ( KB Server Room )
257
300°C =
5%
. S P
250°C > Z
25%
o 0830 03:00 09:30 10:00 1030 11:00 130 1200 1230 1300 1330 1400
min max avg curent
Node-3-1 Temperature 21.10°C 30.90°C 2519°C
Node-3-2 Temperature 2350°C 30.00°C 2519°C

© # Humidity # Room3 Dashboard ( KB Server Room )

0%H

08:30 09:00 09:30 1000 10:30 11:00 11:30 12:00 12:30 1300

Node-3-1 Humidity

Node-3-2 Humidity
#Temperature # Server Room 210 at Computer Center
Time Node-3-1
2020-07-09 08:00:00 29.50°C
2020-07-09 09:00:00 26.03 °C
2020-07-09 10:00:00 25.11°C

2020-07-09 11:00:00 24.36°C

1330

min max
3830%H  7820%H
5100%H  73.00%H

1400
avg current

63.06 %H

64.94%H

Node-3-2
28.46°C
25.13°C
2487 °C

24.48°C
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5. ntlfmansUsuwssAmauiinens o lu Grafana Tivinng sign in M user Neglungude
lassadaiugIuszuy log user admin ¥0958UUNATINVWINNTANUAGNT user BUN sign in 141

11 Tufil sign in 98 user jettanan LWBIAN1ITEUL

Welcome to Grafana

Democr:

6. Lo sign in [WILNAEWUNL Home

I5 Home - Grafana x SE

< O @ Notsecure | der-sensor.buu.ac.th:3000/7orgld=1 -1 3= -3
88 Home =

Dashboards

Main Dashboard
Recently viewed dashboards
Main Dashboard
Daily Report v
Room1 Dashboard ( Server Room 209 at Computer Center )
Yearly Report
Monthly Report
Backup Normal Dashboard Report
Room3 Dashboard ( KB Server Room )
Normal Dashboard Report g
Room?2 Dashboard ( Server Room 210 at Computer Center)

Test Room3 Dashboard ( KB Server Room ) o
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7. e Data Sources WilU7i Configuration > Data Sources > Add data source idwnan

InfluxDB 18 Node-RED &I Database: dhtdb User: mondht

Data Sources / InfluxDB-dhtdb

Type: InfluxDB

it Settings

Name O | InfluxDB-dhtdb Default

HTTP

URL http://localhost:8086

Access Server (default)

Whitelisted Caokies

Auth

Basic auth With Gredentials [}

TLS Client Auth With CA Gert [}
Skip TLS Verify

Forward OAuth Identity (]

Custom HTTP Headers

+ Add header

InfluxDB Details
Database dhtdb
User mendht

Password configured Reset

HTTP Method O | GET

Database Access

Setting the database for this datasource does not deny access to other databases. The InfluxDB query syntax allows switching the
database in the query. For example:| SHoi NEASUREMENTS ON _internal Of |SELECT * FROM "_internale.."dstabase” LIMIT 10

To support data isolation and security, make sure appropriate permissions are configured in InfluxDB.

Min time interval
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8. e Data Sources WilU7i Configuration > Data Sources > Add data source 7idwna1n

InfluxDB e Telegraf & Database: mondhtdbl User: mondht

Data Sources / InfluxDB-mondhtdb1

Type: InfluxDB

it Settings

Name O | InfluxDB-mondhtdb1

pefautt | @D

HTTP

URL http://localhost:8086

Access Server (default)

Whitelisted Caokies

Auth

Basic auth With Gredentials [}

TLS Client Auth With CA Gert [}
Skip TLS Verify

Forward OAuth Identity (]

Custom HTTP Headers

+ Add header

InfluxDB Details

Database mandhtdbl
User mondht

Password configured Reset

HTTP Method O | GET

Database Access

Setting the database for this datasource does not deny access to other databases. The InfluxDB query syntax allows switching the
database in the query. For example:| SHoi NEASUREMENTS ON _internal Of |SELECT * FROM "_internale.."dstabase” LIMIT 10

To support data isolation and security, make sure appropriate permissions are configured in InfluxDB.

Min time interval
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9. @115 Invite User #30r1%un Role User 71 Configuration > Users

Configuration

tion: Main Org

B Data Sources & Users & Teams % Plugins th Preferences o APIKeys

o

Login Email Name Seen  Role
@ operateuser OperateUser OperateUser 10M | Viewer N - |
@ admin admin@localhost om admin - Kl
@ sysacmin comnet@go.buu.ac.th sysadmin oM vewer - [
@ jettanan jettanan@buu.ac.th Jettanan Juejan <1m | Admin N - |
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10. anansasiundly Plugins 167 Confisuration > Plugins

{é} Configuration

8 Data Sou A User A\ Teams ¥ Plugns o APiKe
== Alenlist
= @ cone
,L ‘Azure Monitor
@ con
Bb  Bargauge
- @ care
CloudWatch
© oo
Dashboard list
@ cone
& Elasticsearch .
- @ cove
wauge
(=) =
® care
@ Core.
Q?' Graphite
@ o
Healmap
@ cone
ﬁ Home links
@ cove
InfluxDB
® con
& Jaeger .
()
Logs
@t
Loki
@
- Microsoft SQL Server .
), [0
puent MySOL
® o
=] News
= ® o
OpenTSDB
@t
Plugin list
© oo
PostgresQL
® care
Prometheus -
@ Cone
4o 4 Singlestat
@t
( Stackdriver :
@ oo
Stat "
@ Cave
® o
Table (old)
@ cone
___ TestData DB
@ oo
Text
® care
Welcome
@ Core.

Zipkin
@ o




- 121 -

11. anunsansIaaeudayaves Data Source iy Explore

@ Explore | @ InfluxDe-dhtdb ~ | Metrics | Logs [0 split | @ Last1hour ~ Q| @ ClearAl

FROM default dht WHERE Place room1 AND  Node node1_1 AND  Sensor temperature  + g s ® -
SELECT field (Value) mean()
GROUP BY time (Sm)  fill (previous)  #
FORMAT AS Time series +
ALIAS BY
FROM default dht WHERE Place roomi  AND  Node nodel 1 AND  Sensor humidity  + S s ® -—
SELECT field (Value) mean() +
GROUP BY time (Sm)  fill () +
FORMAT AS Time series +
ALIAS BY
+ Addquery S Query history
~ Graph
70
60
50
a
30
20
10
13:35 13:40 1345 13:50 1355 14:00 1405 1410 1415 1420 1425 14:30

dhtmean — dhtmean

~ Table

00 Dashboards
oo

is & folders

& Manage E Playlists @ Snapshots
a =3
(] = 1= ~ Fitter by starred ~~ © v
&y General .

Backup Normal Dashboard Report

Main Dashboard

Normal Dashboard Report

Room1 Dashboard ( Server Room 209 at Computer Center )

Room?2 Dashboard ( Server Room 210 at Computer Center )

Room3 Dashboard ( KB Server Room )

Test Room3 Dashboard ( KB Server Room )




13. f1dean15adne Alerting 71 Alert rules & notifications Iﬁlﬂﬁmy Alerting

Alerting

Alert rules & notifications

= Alert Rules ] Notification channels

Q States | All v

¢ #Humidity #Rooms3 Dashboard (KB Server Room) alert
oK for 9 days

v) #Humidity # Server Room 209 at Computer Center alert
0K for 3 hours

® #Humidity # Server Room 210 at Computer Center alert
ALERTING for 13 minutes

() # Temperature # Room3 Dashboard ( KB Server Room ) alert
oK for amontn

O # Temperature # Server Room 209 at Computer Center alert
0K for amonth

V) #Temperature # Server Room 210 at Computer Center alert
OK for amonth

How to add an alert

N e
N e
N e
N e
N e
N e

14. Alert rules @nunIaLiNBaZAUUAATIULAU Alert Yaausiay Dashboard wintiu

& Room2 Dashboard ( Server Room 210 at Computer Center ) / Edit Panel
il
® # Humidity # Server Room 210 at Computer Center
0wH .
s0%H ;
wun !
e
20%H
03:00 0330 1000 10:30 11:00 130 200 1230 1300 1330 1400
— Node21 Humidiy
Node22 Humidity
B Query 4 3 Transform 0 & Aert 1
Rule
Neme # Humidity # Server Room 210 at Computer Ce... | Evaluste every m For sm
Canditions
WHEN avg() OF query (A 5m,now) ISOUTSIDERANGE | 45 85 i
AND a0 () OF  query (B,5m now) IS OUTSIDE 45 O | g5 o}
AND ava () OF query (A 5m,now) ISOUTSIDERANGE | 45 To | 85 o
AND a0 () OF query(A 5mnow) ISOUTSIDERANGE | 45 O | 85 Lo}
®

No Data & Error Handling

If o data or all values are null

If execution error or timeout

Notifications

Send1o

Message

4 DGR SensorLine Notify x

No Data -

0 | Alerting -

%2 DCR-Sensor MS Teams Notify X

© DCR-Sensor Email Notify (defaull)  +

Hunidity Server Room 210 at Computer Center is Outside Rage 45-85% (Link Active on Buu-Net Only)

Exact

@ Last 6 hours

@

max avg
SL30%H  30.27%H
T20%H  2023%H

]

Q

eurrent
290%H
2010%H

Discard
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< Show options



15. nsdsdannu Alert 910 Grafana LU Email Notify, Line Notify,

(% '
v 1 a

$9A% Notification channels

e Alerting
Alert rules & notifications

i= Alert Rules 2 Notification channels

-123 -

MS Teams Notify @11158

Name Type
DCR-Sensor MS Teams Notify teams
DCR-Sensor Line Notify LINE
DCR-Sensor Email Notify email default
) . Qo U . .
16. Notification channels @1%3u Email Notify
e Alerting
Alert rules & notifications
= Alert Rules 3 Notification channels
Edit Notification Channel
Name DGR Sensor Email Notify
Type Email -
Default (send on all alerts) > @
include image: o @
No image renderer available/installed
is

installed.

Please contact your Grafana administrator to install the plugin

Disable Resolve Message

Send reminders

Email settings
single email

Addresses comnet@go buu.ac th

You can enter multiple email addresses using 2 ;" separator

Grafana cannot find an image renderer to capture an image for the notification. Please make sure the Grafana
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17. Notification channels &1%3u Line Notify

Alerting

Alertrules & notifications

= Alert Rules 9 Notification channels

Edit Notification Channel

Name DCR-Sensor Line Notify

Type LINE -
Default (send on ail alerts)

Include image [ o)

No image renderer available/installed

Grafana cannot find an image renderer to capture an image for the notification. Please make sure the G
installed.

Please contact your Grafana administrator to install the plugin

Disable Resolve Message

Send reminders

LINE notify settings

Token NHDOGZLWN.JLXS7QMq30gMUMmMBEIDIVYNRysavaA.

Back

e {Alerting

Alert rules & no

= Alert Rules 1 Notification channels

Edit Notification Channel

Name DCR-Sensor MS Teams Notify

Type Microsoft Teams v
Default (send on all alerts)
Include image [ o)

No image renderer available/installed

Grafana cannot find an image renderer to capture an image for the notifieation. Please make sure the G
installed

Please contact your Grafana administrator to install the plugin

Disable Resolve Message

@

Send reminders

Teams settings

url https://outlook.office.com/webhook/1fe075bc-044d-43f ..

Back




19. msa$eng Alert veen15inaamgil anunsavilaiuiiu Alert lu Dashboard

& Room1 Dashboard ( Server Room 209 at Computer Center ) / Edit Panel

< #Temperature # Server Room 209 at Computer Center

|30

0700 0730 0800 0830 0900 0930
© query & i1 Transform 0 & Aert 1

Rule

Name # Temperature # Server Room 209 at Compute.. | Evaluate every

Conditions

WHEN g OF  query (A Sm,now) IS OUTSIDERANGE | 20

AND avg0 OF query (B,5m,now) ISOUTSIDERANGE | 20

AND avg 0 OF query (C,5m now) ISOUTSIDE RANGE | 20

AND avg() OF query(D,5m,now) ISOUTSIDERANGE | 20

]

No Data & Error Handling
1o data or ol values are nul SETSTATETO

f execution error or timeout SETSTATETO
Ntifications
Sendto £ DCR-Sensor Line Noty X

Message

No Data -

Alerting -

(2 DCR-Sensor Email Notify (default)

1000

1030 1100 1130 1200 1230
m For. 5m @
To | 30 )
T | 30 2]
To | 30 L}
T0 | 30 o)

Temperature Server Room 208 at Computer Center is Outside Rage 20 - 30 'C (Link Active on Buu-Net Only)

Fill | Fit

min
Node-1-1 Temperature ~ 1440°C
Node-1-2 Tempersture  19.00°C
Node-1-3 Temperatue ~ 18.90°C
Node-1-4 Tempersture  18.80°C

Exact || @

@ Discard

20. M3a$eng) Alert 383n153nAMLTUAINTavILATIULAY Alert Tu Dashboard

€ Room1 Dashboard ( Server Room 209 at Computer Center ) / Edit Panel

# Humidity # Server Room 209 at Computer Center

5 o, A W s
p B R o "
TG W DN g SWEESE
08:00 0900 1000 00 1200 1300
8 Query 4 I8 Transform 0 & Aert 1

Rule
Name # Humidity # Server Room 209 at Computer Ce.. | Evaluate every m For s5m @
Conditions
WHEN avg() OF  query(A,5m, now) ISOUTSIDERANGE | 45 To | 85 ]
AND avg () OF  qguery (B,5m, now) IS OUTSIDE RANGE | 45 TO0 | 85 o]
AND avg() OF query (C,5m, now) ISOUTSIDERANGE | 45 T0 | 85 o
AND avg () OF query (D,5m,now) ISOUTSIDERANGE | 45 T0 |85 o]
(c]

No Data & Error Handling

If o data or all values are null SETSTATETO | No Data

f execution emor or timeout SETSTATETO | Alerting

Notifications

Sendto & DCR:Sensor Line Notify X SEDCR-Sensor

Message

MS Teams Notify X

(2 DCR-Sensor Email Notify (defaull)  +

Humidity Server Room 209 at Computer Center is Outside Rage 45 - 85% (Link Active on Buu-Net Only)

Fill | Fit | Exact

85

— Node-1-1 Humidity

Node-1-2 Humidity
— Node-1-3 Humidity
— Node-1-4 Humidity

Lastéhours v | @ | & Smw
max avg  cument
080°C  2157°C  1510°C
m0'c 07T
2670°C  2176°C  2670°C
se0°c  2278°C
@ | Discard
@ Lasteéhours v || Q || & smw

26%H
26%H
28%H
19%H

max avg  cument
BB%H  4dmH  s4wH
SB%H  37%H
SE%H 39uH  SwH
52%H  36%H
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< Show options

< Show options



21. Wegaiang Alert veansingaumgiluarauiu asiaaeulai Notification

19U Email Notify, Line Notify, MS Teams Notify

channels

Email Notify
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7naly

M Search results - comnet@gobu + - X
&« CG @ mailgoogle.com/mail/u/2/#search/Alerting @ ow KM ﬁ [+]
M Gmail Q. Alerting X - @ G Suite @
@ Fromme (A Anytime v @ Hasattachment > Tome Isunread | Advanced search a
|- Compose
o- ¢ 1-50 of about 94 < PR - §
[J Inbox 9,861
X starred me inbox_ |Alerting] # Humidity # Room3 Dashboard ( KB Server Room ) alert - [lerting] # Humidity # Room3 Dashboard ( KB Server Room 317 PM
o
@ snoozed me Inbox  [Alerting] # Humidity # Server Room 210 at Computer Center alert - [Alerting] # Humidity # Server Room 210 at Computer Center 315PM
P sent me inbox. [OK] # Humidity # Server Room 210 at Computer Center alert - [0K] # Humidity # Server Room 210 at Computer Center alert Humi 3:00 PM
B Drafts +
me inbox  [OK] # Humidity # Room3 Dashboard ( KB Server Room ) alert - [0K] # Humidity # Room3 Dashboard ( KB Server Room ) alert Hu. 2:32PM
B  SensorAlert
Mo me inbox [Alerting] # Humidity # Room3 Dashboard ( KB Server Room ) alert - [Alerting] #Humidity # Room3 Dashboard ( KB Server Room 2:22PM
Meet me inbox_ [Alerting] # Humidity # Server Room 210 at Computer Center alert - [lerting] # Humidity # Server Room 210 at Computer Center 217 PM
e Start a meeting me Inbox  [OK] # Humidity # Room3 Dashboard ( KB Server Room ) alert - [OK] # Humidity # Rooms3 Dashboard ( KB Server Room ) alert Hu. 2:04 PM
B Joinameeting me Inbox [OK] # Humidity # Server Room 210 at Computer Center alert - [0k] # Humidity # Server Room 210 at Computer Center alert Humi 2:03PM
Chat me inbox  [OK] # Humidity # Server Room 209 at Computer Center alert - [0k] # Humidity # Server Room 209 at Computer Center alert Humi 1:19PM
oy Omet + me Inbox [Alerting] # Humidity # Server Room 209 at Computer Center alert - [Alerting] # Humidity # Server Room 209 at Computer Center 1:14PM
me inbex. [OK] # Humidity # Server Room 209 at Computer Center alert - [OK] # Humidity # Server Room 209 at Computer Center alert Humi 11:51 AM
me inbox_ [Alerting] # Humidity # Server Room 209 at Computer Center alert - [Alerting] # Humidity # Server Room 209 at Computer Center 11:50 AM
me inbox [OK] # Humidity # Server Room 20 at Computer Center alert - [0k] # Humidity # Server Room 209 at Computer Center alert Humi 11:00 AM
';t" :“”‘ chats me inbox_ [Alerting] # Humidity # Server Room 209 at Computer Center alert - [Alerting] # Humidity # Server Room 209 at Computer Center 10:57 AM
art a new one
me Inbox |Alerting] # Humidity # Room3 Dashboard ( KB Server Room ) alert - [Alerting] # Humidity # Room3 Dashboard ( KB Server Room 10:23 AM
>
.
=9 me inbox. [Alerting] # Humidity # Server Room 210 at Computer Center alert - [Alerting] # Humidity # Server Room 210 at Computer Center 10:15 AM
. BUCC System Monitoring (2) Q% @
@ LinE Moty
Grafana Line Alert: # Humidity # Server Room 209 at Computer Center alert - http://dcr-sensor.buu.ac.th:3000/d/ofaXbGfZk/room1-dashboard-server-room-203-at-computer-center?
tab=alert&editPanel=6&orgld=1
Humidity Server Room 209 at Computer Center is Outside Rage 45 - 85% (Link Active on Buu-Net Only)
@ LINE Notify
Grafana Line Alert: # Humidity # Server Room 209 at Computer Center alert - http://dcr-sensor.buu.ac.th:3000/d/ofaXbGfZk/room1-dashboard-server-room-209-at-computer-center?
tab=alert&editPanel=6&orgld=1
Humidity Server Room 209 at Computer Center is Outside Rage 45 - 85% (Link Active on Buu-Net Only)
@ LINE Notify
Grafana Line Alert: # Humidity # Server Room 210 at Computer Center alert -
tab=alert&editPanel=6&orgld=1
Humidity Server Room 210 at Computer Center is Outside Rage 45 - 85% (Link Active on Buu-Net Only)
@ LINE Notify
Grafana Line Alert: # Humidity # Room3 Dashboard ( KB Server Room ) alert - http://dcr-sensor.buu.zc.th:3000/d/V8sCIMIW. 3 kb-server-room?tab=alert&editP: Id=1
Humidity KB Server Room is Outside Rage 45 - 85% (Link Active an Buu-Net Only)
@ LINE Notify
Grafana Line Alert: # Humidity # Server Room 210 at Computer Center alert - htts
tab=alert&editPanel=6&orgld=1
Humidity Server Room 210 at Computer Center is Outside Rage 45 - 85% (Link Active on Buu-Net Only)
@ LINE Notify
Grafana Line Alert: # Humidity # Room3 Dashboard ( KB Server Room ) alert - http://dcr-sensor.buu.ac.th:3000/d/Y8sCfMfWz/room3- -kb-server-room?tab=alert&editPanel=6&orgld=1
Humidity KB Server Room is Qutside Rage 45 - 85% (Link Active on Buu-Net Only)
2 0 a- ©]
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MS Teams Notify

< Al teams Q Monitoring Posts Files Notes -+ ® Team

<~y

0 Grafana Alert 2:17 PM

[Alerting] # Humidity # Server Room 210 at Computer Center alert

Network Admin

Details
General )

Humidity Server Room 210 at Computer Center is Outside Rage 45 - 85% (Link Active on Buu-Net Only)
Monitering

Node-2-1Humidity ~ 44.03
Node-2-2 Humidity 32

Node-2-1Humidity  44.03
Node-2-1Humidity ~ 44.03

View Rule

< Reply

Grafana Alert 3:15 PM

[Alerting] # Humidity # Server Room 210 at Computer Center alert

Details
Humidity Server Room 210 at Computer Center is Outside Rage 45 - 85% (Link Active on Buu-Net Only)

Node-2-1Humidity 4299
Node-2-2 Humidity 30.7

Node-2-1 Humidity ~ 42.99
Node-2-1Humidity 4299

Start a new conversation. Type @ to mention someone.

A ¢ © @ B 3> Q m . B
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