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Introduction

In this Tutorial we will see how we can use

ThingSpea

ThingSpea
collect anc

K in combination with LabVIEW
< is an loT service that lets you

store sensor data in the cloud

LabVIEW is a popular graphical

programm

Ing environment

Lots of LabVIEW Examples will be provided

for writing

Data to ThingSpeak and Reading

Data from ThingSpeak
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ThingSpeak

ThingSpeak is an 10T service that lets you collect
and store sensor data in the cloud and develop
Internet of Things applications.

ThingSpeak is free for small non-commercial
projects

In addition, they offer different types of licenses
where you pay a monthly fee

ThingSpeak is owned by MathWorks, the same
vendor that develop the MATLAB software

https://thingspeak.com



https://thingspeak.com/
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https://thingspeak.com/

ThingSpeak

It works with Arduino, Raspberry Pi and
MATLAB (premade libraries and APIs exists).

But it should work with all kind of
Programming Languages, since it uses a
REST APl and HTTP.

LabVIEW has built-in HTTP Client functions
that you can use for this purpose

MQTT API also available



ThingSpeak — Channel Settings

™

How to Buy

L1 ThingSpea

Channels ~ Apps ~ Devices~ Support~

You can set up different Channels in
Wiy A A ThingSpeak.

Access: Public

Private View Public View Channel Settings Sharing APl Keys Data Import / Export

Each Channel can have up to 8 Fields.
Channel Settings Help

Channels store all the data that a ThingSpeak apg
eight fields that can hold any type of data, plus th|

nipereeeeen et You can have up to 4 different Channels
Name work Channel Settings for the Free License.

Percentage complete: Calculated based on|

Percentage complete 65%

Description

channel. Enter the name, description, location, URL, video, and tags to complete your

channel.
Field 1 Office Temperature [C] e Channel Name: Enter a unique name for the ThingSpeak channel.
e Description: Enter a description of the ThingSpeak channel.
Field 2 FemperahiseBiBuIldIn * Field#: Check the box to enable the field, and enter a field name. Each ThingSpeak
channel can have up to 8 fields.
i Tout 4
Field3 . @ e Metadata: Enter information about channel data, including JSON, XML, or CSV data.
" * Tags: Enter keywords that identify the channel. Separate tags with commas.
Field 4 Kp = b4 2 =
e Link to External Site: If you have a website that contains information about your
= 2 ThingSpeak channel, specify the URL.
Field 5 i B Seils)
* Show Channel Location:
Field 6 SsP o Latitude: Specify the latitude position in decimal degrees. For example, the
latitude of the city of London is 51.5072.
Field 7 Field7 © Longitude: Specify the longitude position in decimal degrees. For example, the
longitude of the city of London is -0.1275.
Field 8 Fields o Elevation: Specify the elevation position meters. For example, the elevation of

the citv of London is 35.052.



ThingSpeak - REST API

Channel ID:
Author:
Access: Public

Public View

Private View

Write API Key

Key

Read API Keys

Key

Note

W temperature

API Keys

Channel Settings Sharing

Key needed to Write Data to the Channel

Helo

Key needed to Read Data from the Channel

APl Keys Settings

* Write APl Key: Use this key to write data to a channel. If you feel your key has

been compromised, click Generate New Write API Key.

* Read API Keys: Use this key to allow other people to view your private channel
feeds and charts. Click Generate New Read APl Key to generate an additional

read key for the channel.

* Note: Use this field to enter information about channel read keys. For example,

add notes to keep track of users with access to your channel.

API

Write a Channel Feed

Requests

GET https://api.thingspeak.com/update?api_key=
4
Read a Channel Feed

GET https://api.thingspeak.com/channels/

4
Read a Channel Field

GET https://api.thingspeak.com/channels/

&fielc

>

n?results=2

>

/fields/1.json?results




REST APl — Write Data

Use your standard Web Browser (e.g., Microsoft Edge, or
Google Chrome) and enter the following:

https://api.thingspeak.com/update?api_key=XXXXXXXXXXXXXXXXX&field1=20

D|oe|s| | | CJ API Keys - ThingSpeak IoT X | [ httpsi//api.thingspeak.com/upd

< G @ \f\ https://api.thingspeak.com/update?api_key=!

Value

Field Number 1-8
Your Write APl Key



REST APl — Write Multiple Fields

Use your standard Web Browser (e.g., Microsoft Edge, or
Google Chrome) and enter the following:

https://api.thingspeak.com/update?api_key=XXXXXXXXXXXXXXXXX&field1=21&field2=24
= T

Do | s || | CJ APIKeys - ThingSpeak loT X | [ https:/api.thingspeak.com/upd: X | -
< @) O] () https://api.thingspeak.com/update?api_key=¢ Y&field1=228&field2=24 6 = Cctsyncmgc 4
1
Your Write API Key Field + Value Etc.

Field + Value



REST APl — Read Data

. Data Format (JSON or XML)
Use your standard Web Browser (e.g., Microsoft Edge, or

Google Chrome) and enter the following:

https://api.thingspeak.com/channels/xxx3<xx/fields/}.json?resuIts=10

D|o || | | ' API Keys - ThingSpeak IoT X | [ httpsi//apithingspeakcom/char X | 4

& C M &) https://api.thingspeak.c ds/1.j %8 1=
re B
85

Your Channel ID
Field Number

Number of Data Points, e.g., 1
Resulting JSON String with Data for only the last value, 10 for the

last 10 values, etc.




REST APl — Read Data (JSON)

https://api.thingspeak.com/channels/xxxxxx/fields/1.json?results=10

{"channel":{"id":xxxxxx,"name":"Work","latitude":"0.0","longitude":"0.0","field1":"Office Temperature

[C]","field2":"Temperature B Building

[C]","field3":"Tout","field4":"Kp","field5":"Ti","field6":"SP","field7":"Field7","field8":"Field8","created_at":"2017-05-
30T11:41:00Z","updated_at":"2021-09-09T10:59:272","last_entry_id":21},

"feeds":[
{"created_at":"2021-09-08T12:54:04Z","entry_id":12,"field
{"created_at":"2021-09-08T13:03:54Z","entry_id":13,"field
{"created_at":"2021-09-09T09:27:34Z","entry_id":14,"field
{"created_at":"2021-09-09T09:34:38Z","entry_id":15,"fielc
{"created_at":"2021-09-09T09:35:35Z","entry_id":16,"fielc
{"created_at":"2021-09-09T10:46:11Z","entry_id":17,"field
{"created_at":"2021-09-09T10:48:452","entry_id":18,"field
{"created_at":"2021-09-09T11:06:32Z","entry_id":19,"fielc
{"created_at":"2021-09-09T11:09:46Z","entry_id":20,"fielc
{"created_at":"2021-09-09T11:17:082","entry_id":21,"field
I}

1":null},

1":null},
1":"20.00"},
1":null},
1":"18.00"},
1":"0.00"},
1":"25"},
1":"20"},
1":"21"},
1":"22"}

—

Values

We need to parse the
JSON string in order to
get the actual Values
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LabVIEW

* LabVIEW is a graphical programming
language

* LabVIEW is created by National
Instruments (now just NI)

* LabVIEW has powerful features for
Simulation, Control and DAQ
Applications



Want to learn LabVIEW?

 LabVIEW Resources:

https://www.halvorsen.blog/documents/programming/
abview/labview

e LabVIEW in Automation:

https://www.halvorsen.blog/documents/teaching/cour
ses/labview automation.php

* LabVIEW Community Edition - free for non-

commercial use:

https://www.ni.com/en-no/shop/labview/select-
edition/labview-community-edition.html



https://www.halvorsen.blog/documents/programming/labview/labview
https://www.halvorsen.blog/documents/teaching/courses/labview_automation.php
https://www.ni.com/en-no/shop/labview/select-edition/labview-community-edition.html

LabVIEW and ThingSpeak

LabVIEW

LI ThingSpeak

The Cloud

www.ThingSpeak.com

\



http://www.thingspeak.com/

LabVIEW

4+ O\Search 9, Customize¥ 4+ O\Search 9, Customize¥

HTTP Client palette

a TCF
- : [4] 8.8 2.8 2.9 28
Shared Variable Network Local Variable Global Variable TCP ubP Serial IrDA Bluetooth
Streams
a5 Fees
i i, 2 “e | ) [Gs e e e s
Queue Synchronization DataSocket Protocols SMTP Email HTTP Client WebDAV Wait for
Operations Configured ...
Actor 4+ Q Search ‘\ Customizev¥
Framework
EPICS - — —
OPC CHITE | [(HTTF | [HTTF | [ HTTF |
L v V1™ e
Install EPICS Modbus OPCUA Open Handle GET HEAD Close Handle
WebSockets ...
= e
i : : b & Bl L5
e We can use the built-in HTTP Client palette in e e SPT. e o
order to create LabVIEW applications that —
HTTF

communicate with the ThingSpeak REST API.

o=

Security

il
il

Headers
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LabVIEW Examples

* Write Single Value to ThingSpeak
* Read Single Value from ThingSpeak

* Datalogging — Read Data from a
Temperature Sensor and Log Data to
ThingSpeak

* Read Historical Data from ThingSpeak
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Write Single Field Value

[ Basic ThingSpeak Write.vi Front Panel O X
File Edit View Project Operate Tools Window Help aggn T"‘“ﬁ
= s , H | Hiseea
S & () N |15ptApplication Font v | §ov Tav v EH »| Search A [P el e
A

_ Value

URL /

https://api.thingspeak.com/update?api_key =XX OOOXXXXXX &field 1=25

E Basic ThingSpeak Write.vi Block Diagram = .
File Edit View Project Operate Tools Window Help Thini |
= =% Speak |
D> ® @ N P 29 wa@ .+ |15ptApplicatior*| Search A r@_ Wiie
s A

CloseHandle.vi

OpenHandle.vi

Your Write APl Key

Field Number 1-8 URL




Write Single Field Value

& ThingSpeak Write Singe Field.vi Front Panel = O X
File Edit View Project Operate Tools Window Help Thin
= _ - E Spegaa
15pt Application Font ~ | 3o~ w0av i* Search S Write
A
Field FieldValue
(@ [1 ] {% 20
Error In Error Out
status code status code
- [lo ] - [lo ]
source source
A A
v v
v
>

[ Improved Code ]




Block Diagram

[ ThingSpeak Write Singe Field.vi Block Diagram — O X
File Edit View Project Operate Tools Window Help Thina
— —~ T Speal
D& N Y 2 wa@ 7 |15ptApplication Font ~ I oY Tov GHv L *| Search 2, P |Lwiie
~

CIoseHandIe.vi

Seves — i |Concatenate Stringsl
Ihttps://apl.thlngspeak.com/| B
Method)|

update?api_key=%s&field %d=%.2f

Format Into String

Improved Co

de




Write Single Value to Multiple Fields

E ThingSpeak Write Multiple Fields.vi Front Panel
File Edit View Project Operate Tools Window Help

2> & () Il | 15pt Application Font ~ | 3o~ oo~ #»| Search

Write AP| Key

[

@ [o | Field FieldValue
Br_1) [Brs_]
Br__1) [Br_]]
Field FieldValue
B:__1) (B _]]

status code

source

— O x
< ol

Error Out
status code
,) 40
source
~
v




Block Diagram

E Thi

peak Write Multiple Fields.vi Block Diagram = O

File Edit View Project Operate Tools Window Help Thin:

[
= = T Speal
> N Y 29 vam@ 7 |15ptApplication Font ~ | o~ Oov ~ gd *| Search e\ B2 I‘A}:RGN

~
OpenHandle.vi| GET.vi CloseHandle.vi
Meu, GET 2
=7 |ﬁ | | Tu) (|
|
Server] Concatenate Strings
https://api.thingspeak.com/ | Sz
|Method
update?api_key=%s
rite AP| Ke Format Into String
FI [Concatenste Strings] DRL
= : E & ERE
&field %d=%.2f
Field
FieldValue —
7
v
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Read Single Field Value(s)

E Basic ThingSpeak Read.vi Front Panel

File Edit View Project Operate Tools Window

https://api.thingspeak.com/channels/xxxxxx/fields/1.json?results=10

& & () 11 |15pt Application Font ~ | o Moy v E9vr Search .y Wlb&]m
URL
|https://api.thingspeak.com/channels/."' - '/ﬁelds/1.json'.'resu|ts:10j

ThingSpeak Data

{"channel":{"id":i 1,"name":"Work","latitude™:"0.0","longitude":
"0.0","field1":"Office Temperature [C]","field2":"Temperature B
Building [C]","field3":"Tout","field4":"Kp",“field5":"Ti","field6":"SP",
"field7":"Field7","field8":"Field8","created_at":"2017-05-30T11:41:
00Z","updated_at":"2021-09-09T10:59:27Z","last_entry_id":21},

null},{"created_at":"2021-09-08T13:03:54Z","entry_id":13,"field1":
null},{"created_at":"2021-09-09T09:27:34Z","entry_id":14,"field1":

null},{"created_at":"2021-09-09T09:35:35Z","entry_id":16,"field1":

"0.00"},{"created_at":"2021-09-09T10:48:45Z","entry_id":18,"field1":
"25"}{"created_at":"2021-09-09T11:06:32Z","entry_id":19,"field1":

ThingSpeak Data in JSON Format

"feeds":[{"created_at":"2021-09-08T12:54:04Z","entry_id":12,"field1":

"20.00"},{"created_at":"2021-09-09T09:34:38Z","entry_id":15,"field1":

"18.00"},{"created_at":"2021-09-09T10:46:11Z","entry_id":17,"field1":

JSON String retrieved from ThingSpeak

D Basic ThingSpeak Read.vi Block Diagram X
File Edit View Project Operate Tools Window Help Thin
= = Speal
PR @N @ B wag s esd
A
OpenHandle.vi GET.vi
URL
abe
3bc
v




I

| File Edit View Project Operate Tools Window

‘Read Single Field Value(s)

https://api.thingspeak.com/channels/xxxxxx/fields/1.xml?results=10

o & () Il |15ptApplication Font ~ I fov ov v @9~ Search

U

RL

==Lz

r
¢

https://api.thingspeak.com/channels/. /fields/1.xml?tesults=10 J

ThingSpeak Data

<?xml version="1.0" encoding="UTF-8"?>
<channel>
<id type="integer">279941</id>
<name>Work</name>
<latitude type="decimal">0.0</latitude>
<longitude type="decimal">0.0</longitude>
<field1>Office Temperature [C]</field1>
<field2>Temperature B Building [C]</field2>
<field3>Tout</field3>
<field4>Kp</field4>
<field5>Ti</field5>
<field6>SP < /field6>
<field7>Field7 < /field7>

ThingSpeak Data in XML Format

D Basic ThingSpeak Read.vi Block Diagram

File Edit View Project Operate Tools

>® @ N

= O

Window Help

g 22 wa @ oF | 15¥ Search

2

X

Thin
Speal
ead

XML String retrieved from ThingSpeak

CloseHandle.vi

[ThingSpeak Data

OpenHandle.vi GET.vi
—— HITE —
‘D L) g |
URL
abc
3bc




File

Read Single Field Value

o &= on [15ptAppIicatior\ Font ~ | 3o~

Edit View Project Operate Tools Window Help

Tov b

&P ~+| Search

A [

=

gpeat

ead |

ChannellD

I https://api.thingspeak.com/channels/:

URL

Field Value

ffields/2. xml?results=1

body

<?xml version="1.0" encoding="UTF-8"7>
<channel>
<id type="integer">. I</id>
<name>Work</name>
<latitude type="decimal">0.0</latitude>
<longitude type="decimal">0.0</longitude>
<field1> Office Temperature [C]</field1>
<field2> Temperature B Building [C]</field2>
<field3>Tout</field3>
<field4>Kp</field4>
<field5>Ti</field5>
<field6>SP < /field6>
<field7>Field7</field7>
<field8>Field8< /field8>

<created-at type="dateTime">2017-05-30T11:41:00Z < /created-at>
<updated-at type="dateTime">2021-09-09T10:59:277Z < fupdated-at>

<last-entry-id type="integer">21</last-entry-id>

<feeds type="array">
<feed>

<created-at type="dateTime">2021-09-09T11:17:08Z < /created-at>

Error In

status code

®

source

~
v

Error Out

status

source

code

~

Parsing XML String

| this example, the XML string is
parsed in order to find the last
updated value for a given
Channel and a given Field
within that Channel.

You can see the LabVIEW code
in detail on the next page.



Block Diagram

Parsing the XML String to get the actual Value

[ ThingSpeak Read Singe Field.vi Block Diagram = 0O X
File Edit View Project Operate Tools Window Help Thini
= — e Speal
D> ® O P 2 va@ 7| 15ptApplication Font ~ l oY oy 6D~ Lo *| Search Q I—@— Fead
~
OpenHandle.vi| AH__ CloseHandle.vi [Error Out]
GET
LR =°
=
Method
| https://api.thingspeak.com/channels/%s/fields/%d.xml?results=1|
I
- 2z Match Pattern| Fract/Exp String To Number
Format Into Strin g Field Valuel
</entry-id> w »DBL ]
<field%d> [ |
Format Into Strin
£+ % B =
Ly Format Into Strin
Field o E%E
15 s
v
< >
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Datalogging Example

LabVIEW [ IThingSpeak
oviewll

> The Cloud

/
Temperatu re Sensor

(In this Tutorial a TC-01 Thermocouple Temperature Sensor from
National Instruments will be used, but any kind of sensor can be used)



Datalogging Example

E Log Historical Data

Temperature Value

Waveform Chart

Plot0 [/A/
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Block Diagram — Read Temperature

og Historical Data — m]
File Edit View Project Operate Tools Window Help T“"‘i
o —_ = eal
S® O N P 2 wa@ 7 |15ptApplication Font ~ | §ov o GHv fag +| Search Q ? Fead
A
14 "Read Temperature Data" Vt
Ilnitialization v} Write to ThingSpeak [&
: '
>
> B
DAQ Assistant Convert from Dynamic Data
data JED)
Sampling Time [s] l
Error Out|
=0
I :
v
<



Block Diagram — Write to ThingSpeak

[ Log Historical Data [Log Historical Data.vi] Block Diagram . ] X
File Edit View Project Operate Tools Window Help |Thing
= —— = Speal
ST @I TP 2 waF s l15ptAppIication Font ~ | o~ ‘o @9~ g *| Search a e [Fesd
~

Ta] “Write to ThingSpeak” ~

Initialization v}

ThingSpeak Write Singe Field.vi|
Thin,

2 Speal
Write

Sampling Time [s]

Note! Minimum Update Interval for Free ThingSpeak License is 15s

Error Out|
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Plot Historical Data

E Plot Historical ThingSpeak Data —

ChannellD Field Number of Entries
=) B ) B 1) (Gl

Waveform Graph

- —

85
8-

TS
7-

Plot0 [/~

15
1-

Time




Block Diagram

E Plot Historical ThingSpeak Data [Plot Historical Data.vi] Block Diagram

{m] x
File Edit View Project Operate Tools Window Help |Thing
= pu— = Speal
D& N P 2 wa @ 7| 15ptApplication Font ~ | §ov tgav EH~ b *| Search Q, ? | ead
~
T4[ "Get ThingSpeak Data" ~pf
Initialization
Field Values|
ThingSpeak Read Historic Field Values.vi ==
Speaa [-n
Fiead
Field
e
Error Out
= o
=
-




Read Historic Field Values

2 ThingSpeak Read Historic Field Values.vi Front Panel - O X
File Edit View Project Operate Tools Window Help Thin
= Speal
2 & () Il |15ptApplication Font ~ | §ov o~ #Bv &9~ *| Search Q ? E ead
A
ChannellD Field Values
=1 Bl
- Number of Entries
Field 7.00
&[4
- )
9.00
URL
https://api.thingspeak.com/channels/ChannellD/fields/4.json?results10
Error In Error Qut
status code status code
source source
M v 0.00
N
v
< >



Block Diagram

E ThingSpeak Read Historic Field Values.vi Block Diagram

= O X
File Edit View Project Operate Tools Window Help Thin
= ~ = Speal
o ON Y 2% wag o |15ptAppl|cat|on Font ~ | o *| Search Sy ead
~
OpenHandle.vi CloseHandle.vi ‘m
- %
,.@ )&
Method
https://api.thingspeak.com/channels/%s/fields/%d.json?results%d | JSON Parser.vi| Field Values|
JSON [z
arser i
DELU
Field
18 &
umber of Entries|
v




JSON Parser

D JSON Parser.vi Front Panel

. O X
File Edit View Project Operate Tools Window Help . JSON
=> & | 1 | 15pt Application Font ~ gpv '._['];v gv @v *| Search J\ ? Parser
A
Field Number of Entries e
= = ield Values
=14 | [0
l6.00
JSON String
g{"channel":{“id"xxxxxx," name":"Work","latitude™:"0.0","longitude":"0.0","field1":"Office [ 7.00
Temperature [C]","field2":"Temperature B Building [C]","field3":"Tout","field4":"Kp", "field5":"Ti",
"field6":"SP","created_at":"2017-05-30T11:41:00Z","updated_at":"2021-09-08T11:32:07Z", l?pﬂ)
"last_entry_id":13},"feeds":[{"created_at":"2021-09-08T12:09:07Z","entry_id":1,"field4":"6.00"},
|{"created_at":"2021-09-08T12:10:20Z", "entry_id":2, "field4":"7.00"},{ " created_at":"2021-09-08T12:12:
| 33Z","entry_id":3,"field4":null},{" created_at":"2021-09-08T12:13:55Z", "entry_id":4,"field4":"3.00"}, :
{"created_at":"2021-09-08T12:15:26Z", "entry_id":5,"field4":"9.00"},{"created_at":"2021-09-08T12:22:
|01Z","entry_id":6,"field4":"1.00"}{"created_at":"2021-09-08T12:22:24Z" "entry_id":7,"field4":"2.00"}, [100
{"created_at":"2021-09-08T12:24:54Z","entry_id":8,"field4":"4.00"},{"created_at":"2021-09-08T12:26:
105Z","entry_id":9,"field4":"5.00"},{" created_at":"2021-09-08T12:48:387", "entry_id":10, "field4"; [T|
|"2.00"}{"created_at":"2021-09-08T12:49:04Z", "entry_id":11,"field4":"3.00"}{"created_at":"2021-09- -
1 08T12:54:04Z","entry_id":12,"field4":"4.00" },{" created_at":"2021-09-08T13:03:54Z","entry_id":13,
"field4":null}]} l4(”
5.00
ls.oo
v




Block Diagram

E JSON Parser.vi Block Diagram

s O X
File Edit View Project Operate Tools Window Help JSON
S & N Y 2 waf@ o |15ptApplicationFont ~ | 3o~ Thav EH~ Lag Bl Search Q, P [P
A

Number of Entries

E] False 't]

[Field Values]

=]

[Fract/Exp String To Number|

n.nn
nf  ta

@

Empty String/Path?|

2

[y

Format Into String




Summary

 ThingSpeak is an |loT service that lets you collect and
store sensor data in the cloud and develop Internet of
Things applications.

* LabVIEW has powerful features for Simulation, Control
and DAQ Applications

* Both ThingSpeak (with limitations, update rate, etc.)
and LabVIEW (LabVIEW Community Edition) can be
used for free for non-commercial small projects, in
addition you can buy a professional license.



Hans-Petter Halvorsen

University of South-Eastern Norway

WWW.uUusn.no

E-mail: hans.p.halvorsen@usn.no
Web: https://www.halvorsen.blog



http://www.usn.no/
mailto:hans.p.halvorsen@usn.no
https://www.halvorsen.blog/

