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Measurement	System

Industry	4.0,	Internet	of	Things	(IoT),	Cloud	Computing

Using	Windows	Azure,	SQL	Server,	LabVIEW	and	Visual	Studio/C#
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Cloud	Hosting	and	Services
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The	Cloud



Cloud	Hosting

They	rent	Cloud	based	services	like	Virtual	Machines	(Computers	with	OS	running	 in	the	
Cloud),	Web	Server,	Database	Systems	to	Customers	based	on	Monthly	Fees



Windows	Azure
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Create	SQL	Server	Database	in	
Windows	Azure



Windows	Azure	Database
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SQL	Server
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Database	Implementation	and	Structured	Query	Language	(SQL)



Windows	Azure	Database
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Connect	to	Windows	Azure	Database	
from	Local	Computer



Datalogging	using	LabVIEW
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Datalogging	using	LabVIEW
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LabVIEW	HMI	Example
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Data	Monitoring	using	
Visual	Studio/C#
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Data	Monitoring	using	Visual	Studio/C#
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Visual	Studio	HMI	Example

Date	&	Time Value	[C] Value	[F]
2016.03.22	14:45 22 71.6

... ... ...

... ... ...

... ... ...
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Web	Services
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Problem

ClientsDatabase

How	to	Share	Data	between	Devices	in	a	Network?

Direct	Connection	between	the	Database	and	the	Clients	that	need	the	Data	is	
normally	not	possible,	due	to	security,	compatibility	issues,	etc.	(Firewalls,	Hacker	
Attacks,	etc.)
Direct	Connection	in	a	Local	Network	(behind	the	Firewall)	is	normally	OK	– but	not	
over	the	Internet!!



Solution:	Web	Service

Web	Service
Internet

HTTP
Clients

Web	Services	uses	standard	Web	Protocols	like	HTTP,	etc.
HTTP	is	supported	by	all	Web	Browser,	Servers	and	many	Programming	Languages

Database

No	Problems	with	Firewalls

If	you	have	access	to	the	Web,	
you	will	have	access	to	your	Data



Web	Services
• A	Web	service	is	a	method	of	communications	between	two	

devices	over	the	World	Wide	Web.
• Web	API
• Standard	defined	by	W3C
• Cross-platform
• Web	Services	can	be	implemented	and	used	in	most	

Programming	Languages	(C#/ASP.NET,	PHP,	LabVIEW,	
Objective-C,	Java,	...)

• Uses	standard	Web	Technology	and	Web	Protocols
– HTTP,	REST,	SOAP,	XML,	WSDL,	JSON,	...



Web	Service	Architecture	Example

http://blogs.msdn.com/b/martinkearn/archive/2015/01/05/introduction-to-rest-and-net-web-api.aspx

Each	app	uses	the	same	API	to	get,	update	and	manipulate	data.	All	apps	have	feature	parity	and	when	
you	need	to	make	a	change	you	just	make	it	in	one	place	in	line	with	the	‘Don’t	Repeat	Yourself’	(DRY)	
principle	of	software	development.	The	apps	themselves	then	become	relatively	lightweight	UI	layers.

Web	Service	API

Server(s)
Clients
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Web	Services	running	in	Windows	Azure

In	Windows	Azure	you	can	Deploy
• Web	Sites
• Web	Services
etc.
=>	App	Services



Create	App	Service	from	Azure	Portal
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