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YOUR PROJECT NAME:

1 # Install beta components:

2 gcloud components install beta

3 # Authenticate with Google Cloud:

4 gcloud auth login

5 # Create cloud project — choose your unique project name:
6 gcloud projects create YOUR PROJECT NAME

7 # Set current project

8 gcloud config set project YOUR PROJECT NAME
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1 # Add permissions for IoT Core

2 gcloud projects add-iampolicy-binding YOUR PROJECT NAME
—-member=serviceAccount:cloud-iot@system.gserviceaccount.com
—--role=roles/pubsub.publisher

3 # Create PubSub topic for device data:

4 gcloud beta pubsub topics create telemetry-topic

5 # Create PubSub subscription for device data:

6 gcloud beta pubsub subscriptions create ——topic telemetry-topic

telemetry-subscription


https://cloud.google.com/sdk/downloads
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7 # Create device registry:
8 gcloud beta iot registries create weather-stationregistry —--region

us-centrall —--event-pubsub-topic=telemetry-topic
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« {7 N4 AL Cloud IoT Core EyFFII Ao 24 AR i H Tl A5 B A SHATFA
B, BRI b B &% %] Cloud ToT Core Jf{T /445, A ESP 3RHL
deviceld. g MongooseOS[,

1 mos gcp-iot-setup ——gcp-project YOUR PROJECT NAME -—gcp-region us—centrall
—-—gcp-registry YOUR REGISTRY
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1 $ mos console

2 Using port /dev/cu.SLAB USBtoUART

3 [Oct 15 18:17:47.230] pm open, type:2 0

4 [Oct 15 18:17:47.234] mgos_sntp ev SNTP reply from 192.99.2.8: time
1508102268.124028, local 15.317275, delta 1508102252.806753

5 [Oct 15 18:17:47.448] mgos mgtt ev MOTT CONNACK 4

6 [Oct 15 18:17:47.455] mgos mgtt ev MQOTT Disconnect

7 [Oct 15 18:17:47.463] mgtt global reconnec MQTT connecting after 2017 ms

8 [Oct 15 18:17:48.167] Info:
{"hum" : 34, "temp" : 30, "free ram':35.593750, "total ram":51.218750}

9 [Oct 15 18:17:49.487] mgos mgtt glcobal con MQOTT connecting to

mgtt.googleapis.com: 8883

LA PubSub R, ZRTLMEN gcloud dn kAl FATE AT -

1 $ gcloud beta pubsub subscriptions pull ——auto-ack telemetry-subscription

2T
3 | DATA MESSAGE_ID
|

ATTRIBUTES
|

4 |

5 | {"hum'" : 35, "temp" : 32, "free ram':167344, "total ram':253928} |
158362578982703 | deviceId=esp32 02455C deviceNumId=2799497560622332
deviceRegistryld=weather-station-registry
deviceRegistrylLocation=us-centrall projectId=weather-station-iot-170004
subFolder=

6 L
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10



LHR 41 f& BigQuery {7 24 EBS

IR 4: 1 BigQuery {7547
FLEEME T Wk 1 A BigQuery {Y5E X

BigQuery /2 Google (ULl A FE4 ] £ LY PB 2% il 4™ R AR 42 % IR 55 o
BigQuery /271, A SRR, I B EEERY B, EAEE
BREEHE A

FEIXEL, FRATRBE T R TN TR R BT e e Bl . LAasfr— 24l FF4E
LAJ5 1] Data Studio #y#E o FA PRI — DR SEM — DERAM AT %
PATIHERAE, E4TIT BigQuery Web UL, Z8J51% I LA N U W BEA T4 4F -

o BT FIIE L ERE, K5 “Create new dataset™s
o G KBy 4 “weather_station_iot”,
o LN N FEBERAIE#— 3 “raw_data” 5%

Create Table

Source Data Create from source e Create emply table

Destination Table

Takde name weather_station_jot 3 . |a'.','_data

Table type
Schema

MHame Type Mode

deviceld STRING = REQWIRED = .
timestamp TIMESTAMP 2 REQUIRED =
tamp FLOAT =] REQUIRED -
humidity FLOAT = REQUIRED =

A Fiekd it a8 Tox
Options

Partitioning Dy =

+ 1% 5. Firebase %{J5/% 71 Cloud Functions

WAEDN T4 BigQuery Hdfi A&, T A4 /1] Firebase Cloud Functions, #] LAFC
BT 2 AR R A as 7. Hh— Ml % 8% /245 PubSub = - A\ HHT
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https://bigquery.cloud.google.com/
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B, IERA TR W S 3R AT IR A TR OCIR =, FHCER BRI B O, R4
AT BigQuery HFHEARIILIRE, Jf7r Firebase SN A AL & J5 HI A%
i o

Firebase 5244 & — PR i A H B9 4Ed SEI BRI BOR,, Al A FE ) 25
Ui Z [A) S0 E AT E BRI 2E . IS Google WHERF &R ORFF IR 28 Y SERPARAS, DL
https://cloud.google.com/solutions/iot-overview, Fi5IN17EX EAE BT

WATHY R B A A AR BTEA S, BEAR FX PubSub S5 ¢4l s 57 I 4 A
BigQuery, [F]FHE T o

Firebase 74 ﬁI,E\_ 5% Node.JS il npm, #&n] LL#% I https://nodejs.org/ | [1)
PP T2, 2% Node.js o425 npm.

— H 422457 Node fl1 NPM, izf71 L s k223 Firebase CLI,
1 npm install —-g firebase-tools

AT BT 0920 RETE firebase 348 B4, (20 HRSCAFSrh, 1508LA Lt
TR

i5{T firebase login, 4 Google #17 S {n ki E 41T LHE
o i&fT firebase init A AHINH 5451 Firebase T H < Bk,
BT AR B — SRR AR B F5 1A FRA 1Y BigQuery HUREERIF o

1 firebase functions:config:set
2 biggquery.datasetname="weather station iot"

3 bigquery.tablename="raw data 7

« J/515{T firebase deploy LAfE public ST HHEE “pREL H1 “Webapp”.
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https://cloud.google.com/solutions/iot-overview

JI% 5: Firebase ¥4 % 1 Cloud Functions %

Hor

W A A, ] LIS E I W E R RO A RS N B . AR
fiffi g7 58 . LERI LAAE Firebase $5 il £ 5 2 BT 8 A B

L ® @ & comobe firsbas QOOghe Com| project fwaalies - f o
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W R LR RERIA A -
const functions = require('firebase-functions');

const admin = require('firebase-admin');

const bigquery = require ('@google-cloud/bigquery') ();

const cors = require('cors') ({ origin: true });

admin.initializeApp (functions.config() .firebase) ;

const dbo = admin.database();

Jx*
* Receive data from pubsub, then
* Write telemetry raw data to bigquery
* Maintain last data on firebase realtime database
*/
exports.receiveTelemetry = functions.pubsub
.topic('telemetry-topic')
.onPublish(event => {
const attributes = event.data.attributes;

const message = event.data.json;

const deviceld = attributes['deviceld'];

const data = {
humidity: message.hum,
temp: message.temp,
deviceld: deviceld,
timestamp: event.timestamp
}i

if |
message.hum < 0 | |
message.hum > 100 ||
message.temp > 100 | |
message.temp < -50

) A

14
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36 // Validate and do nothing

37 return; }

38

39 return Promise.all ([

40 insertIntoBigquery(data),

41 updateCurrentDataFirebase (data)
42 1)

43  });

44

45 /**

46 * Maintain last status in firebase
47 */
48 function updateCurrentDataFirebase(data) {

49 return db.ref (" /devices/${data.deviceld} ) .set({

50 humidity: data.humidity,

51 temp: data.temp,

52 lastTimestamp: data.timestamp
53  })i

54 }

55

56 /**

57 * Store all the raw data in bigquery

58 */

59 function insertIntoBigquery(data) {

60 // TODO: Make sure you set the ‘bigquery.datasetname™ Google Cloud
environment variable.

61 const dataset = bigquery.dataset (functions.config() .bigquery.datasetname) ;

62 // TODO: Make sure you set the ‘bigquery.tablename’ Google Cloud
environment variable.

63 const table = dataset.table(functions.config() .bigquery.tablename) ;

64

65 return table.insert (data);

66 }

67

68 /**

60 * Query bigquery with the last 7 days of data

15
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70 * HTTPS endpoint to be used by the webapp
71 * /exports.getReportData = functions.https.onRequest((reqg, res) => {
72 const table = ' weather-station-iot-170004.weather station iot.raw data'';

73
74 const query = °

75 SELECT

76 TIMESTAMP TRUNC (data.timestamp, HOUR, 'America/Cuiaba') data hora,
77 avg (data.temp) as avg_ temp,

78 avg(data.humidity) as avg hum,

79 min(data.temp) as min temp,

8o max (data.temp) as max temp,

81 min(data.humidity) as min hum,

82 max (data.humidity) as max hum,

83 count (*) as data points

84 FROM ${table} data

85 WHERE data.timestamp between timestamp sub(current timestamp, INTERVAL

7 DAY) and current timestamp()

86 group by data hora
87 order by data hora
88

89

90 return bigquery

91 -query ({

92 query: query,

93 uselegacySqgl: false
94 )

95 .then(result => {

96 const rows = result[0];
97

98 cors(req, res, () = {
99 res.json(rows) ;

100 1)

101 b :

102 });

firebase-tools A — PN EMRS &, AT LIFERINIZETT firebase ik 45 111 H
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etk BEshE ., BOMEDL TR R 3 5000 i) Web fiiR55 4

[ 0 B | ocaron 500 = o

Weather Station - Cloud loT Core

Current data collected

Station Seapd?_07455C

Station FespB26&_178FTE
-

Temperature - Last 7 days Humidity - Last 7 days

*

webapp A UL H #/E A~ H Fh H ), W public/app. s, HI i (E
public/index.html, izz%jlzﬁ%zliﬁ’\j, A Javascript, Web Material Component
1 Chart.JS 19 & 3.

IR XL R IE RIS, IR SETT LAFRR AL, ROAETIT & 1 1o (14 3 21 S e ke
JrgE, e s S MR o5 A s

+1% 6: Google Data Studio
Data Studio 2 — P EFEMN TH, ASEXEIITHRE, FrllX DN BRRBEA

A4z, AHZLLPRFIE, Data Studio 5 —> BigQuery 848, LA R T SAREIFE
¥, I XA B TR AR AL . #%) datastudio.google.com {45
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XEARABRMFTA N, 75855 Google Cloud ToT Core &%k, X2 —A
PEHYAR 55, AT LA B R SIS I DR Il T L IR BTTE I 24— L8, ([HIRHIE
Google Cloud Platform FAfRL T H.,

7 H B9 AL AS T DA AE 19 Github | & 31 https://github.com/alvarowolfx/
weather-station-gep-mongoose-os, LA T2 L8 BRAGHERE M N A

https:// cloudplatform.googleblog.com/ 2017/09/ announcing-Cloud-IoT-Core-
public-beta.html

http://mongoose-os.com/gcp

https://cloud.google.com/iot/docs/quickstart

https://mongoose-os.com/docs/libraries/cloud_integrations/gcp.html

https://www.adafruit.com/product/3606

https://github.com/alvarowolfx/weather-station-gcp-mongoose-os

JESC#54% -https:/ /medium.com/google-cloud/build-a-weather-station-using-google-cloud-iot-core-

JESC#E4% -https: //www.wandianshenme.com/play/mongoose-os-esp32-google-cloud-iot-core-build:
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