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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]By whom was IPv6 introduced?
Choose an answer:
When was the Internet Protocol introduced in its most current form?
Choose an answer:
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	Comment by Hazel McLoughlin: Whilst keeping the question codes intact, I have translated 'Frage' and 'von' throughout the document, to remove the obvious German reference .I have adjusted the numbering where necessary to keep the continuous sequence.






	ISO - International Organization for Standardization

	IEEE - Institute of Electrical and Electronics Engineers

	SPOTA - Smart Personal Object Technology Association

	IETF - Internet Engineering Task Force
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	In 2009

	In 1999

	In 1998

	In 2008
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What is the most current version of the Internet Protocol?
Choose an answer:
How many versions of Moore's Law have been established?
Choose an answer:







	IPv2

	IPv6

	IPv4

	IPv8
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	3

	5

	7

	1
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[image: ][image: ][image: ][image: ][image: ]
Generally speaking, what are Siri, Microsoft Cortana, or Amazon Alexa?
Choose an answer:


	
	


	Software, designed to recognize and process naturally spoken language to perform the function of a personal assistant.

	Software that is used for the recognition and processing of naturally spoken language and
which coordinates appointments for the next few days.

	Software that provides recognition and processing of written language and that
coordinates the next days' appointments.

	Software designed to recognize and process written speech to perform
the function of a personal assistant.



.
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Which application was seen as a proof-of-concept for the Internet of Things?
Choose an answer:






	The networked stove

	The networked coffee machine

	The networked scale

	The networked refrigerator





[image: ]QUESTION 5 OF 313
DLBINGSD01_MC_mittel/Lektion 01


09.02.2022
3/167
(c) IU

[image: ][image: ][image: ][image: ][image: ]What influence does the Internet Protocol version 6 (IPv6) have on IPv4?
Choose an answer:







	Using IPv6, more devices can be addressed than was possible with IPv4. This
increases the number of possible end devices which can be addressed.

	In contrast to its predecessor IPv4, the new version has a smaller address space,
which makes it easier to address end devices.

	Using IPv6, 4.2 billion end devices (computers, laptops, smartphones, sensors, switches,
etc.) can be addressed directly.

	In contrast to its predecessor IPv4, the new version has a greatly enlarged
address space, allowing significantly more end devices to be addressed.
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Which of the following variants of Moore's Law has become accepted?
Choose an answer:






	The performance of microprocessors doubles every 9 months.

	The performance of microprocessors halves every 9 months.

	The performance of microprocessors doubles every 18 months.

	The performance of microprocessors halves every 18 months.



.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]According to GSAM, what are the three industries into which the Internet of Things
can be divided?
Choose an answer:
What technical hurdles had to be overcome for smart devices as we know them today to become established?
1. Processor power
2. Digital mass storage
3. Sensors
4. Energy supply
5. Communication costs

Choose an answer:








	Intelligent Buildings
Consumer Electrics Energy Services

	Worried Well
Supply Chain
Smart Enterprise Management

	Intelligent Environment
Intelligent Living Intelligent Enterprise

	Construction
Health Automotive
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	Only hurdles 1, 2, 4, and 5 are correct.

	All five hurdles are correct.

	Only hurdle 3 is correct: Sensor technology.

	None of the above hurdles is correct.



.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Into which categories was the direct customer benefit for smart devices on the Internet of Things classified?
1. On the go
2. In the home
3. In the city
4. At the countryside

Choose an answer:
How do price development and capacity development in mass storage relate
to each other?
Choose an answer:
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	Only the first category is correct.

	All four categories are correct.

	Only categories 2 and 3 are correct.

	None of the above categories is correct.
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	Capacity decreases exponentially, price increases exponentially

	Capacity increases exponentially, price increases exponentially

	Capacity increases exponentially, price decreases exponentially

	Capacity decreases exponentially, price decreases exponentially
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[image: ][image: ][image: ][image: ]What is the introduction of “microfabrication of semiconductors” and “MEMS” in
microsystems engineering known as?
Choose an answer:


	




	
	As the first and the second Evolution of microfabrication

	As the first and the second Disruption of microfabrication 

	As the first and the second Revolution of microfabrication

	As the first and the second Navigation of microfabrication
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How many bytes correspond to one terabyte?
Choose an answer:



	



[image: ][image: ][image: ][image: ]
	10244

	[bookmark: _Hlk113619330]10243
10245
10246
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What is meant by “ubiquitous”?
Choose an answer:
Which devices count as smart devices?
1. Smart watches
2. Smart clothes
3. Smart boards
4. Smart headsets
5. Smartphones

Choose an answer:







	Proactivity

	Functional at any time

	Adaptivity or adjustment

	Omnipresence
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	All five device categories are correct.

	Category 4: Headsets cannot be counted as smart devices under any circumstances.

	Only device categories 1, 2, 3, and 5 are correct.

	None of the above device categories are correct.



.
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[image: ][image: ][image: ]What are the distinguishing features of smart devices?
Choose an answer:

How many bytes correspond to one gigabyte?
Choose an answer:







[image: ][image: ][image: ][image: ]
	10243
10245
10244
10246
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	They are getting smaller and smaller, lighter to operate, lighter in weight, and cheaper to
produce.

	They are getting larger and larger and, therefore, easier to use.

	They are becoming more and more error-prone due to security vulnerabilities.

	They are becoming more and more individual and, therefore, unique.
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How do transmission speeds relate to costs?
Choose an answer:

How many bytes correspond to one
 petabyte?
Choose an answer:








	[image: ]10245
10243
10246
10244

	[image: ]

	[image: ][image: ]
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[image: ][image: ][image: ]
	Costs decrease logarithmically; speed increases disproportionately

	Costs increase logarithmically; speed increases disproportionately

	Costs decrease logarithmically; speed increases linearly

	[image: ]Costs decrease logarithmically; speed increases logarithmically
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
What do smart devices have in common?
Choose an answer:






	They all have an Internet interface.

	They all have been developed in the USA.

	They all have a direct connection to mobility.

	They are all wearable on the body.



.
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Through sensor technology, smart devices can… 
Choose an answer:






	generate digital information and then exchange it with other devices.

	generate analog information and then exchange it with other devices.

	generate analog information and then exchange it with other sensors.

	generate digital information and then exchange it with other sensors.



.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Networked smart meters impact the energy market of the future by...
a. adding value for customers.
b. adding value for electricity suppliers.
c. having a centralized system with actively integrated consumers.

Choose an answer:
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	Only answer C is correct.

	Only answers B and C are correct.

	Only answers A and B are correct.

	Only answer A is correct.
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What does MEMS
 stand for?
Choose an answer:






	Milli-Electro-Mechanical Systems

	Micro-Electro-Mechanical Systems

	Macro-Electro-Mechanical Systems

	Micro-Electro-Manual Systems
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What can be measured with a sensor?
Choose an answer:

Bluetooth transmits in the license-free “Industrial, Scientific, and Medical” (ISM) band using the following frequency:
Choose an answer:







	Between 2.40 and 2.48 GHz

	Between 5.00 and 5.80 GHz

	Only 1.24 GHz

	Only 2.40 GHz
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	Digital signals can be measured with each sensor.

	Physical values can be measured with each sensor.

	Analog signals can be measured with each sensor.

	Physical lengths can be measured with each sensor.





[image: ]QUESTION 25 OF 313
DLBINGSD01_MC_leicht/Lektion 03


09.02.2022
13/167
(c) IU

[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which industry sector does the IoT application area “Intelligent Buildings” belong to?
Choose an answer:
What factors distinguish new processors for smart devices?
Choose an answer:







	Smart environment

	Smart products

	Smart homes

	Smart households
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	Better design and better interfaces

	Higher stability and short service life

	Lower power consumption and higher reliability

	Faster adaptation and response
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Differences between normal and smart sensors are:
a. Smart sensors have a chip that allows them to control smart electronics.
b. Smart sensors have a chip that allows them to react to their environment.
c. Smart sensors have a chip that allows them to adapt to their environment.

Choose an answer:
Which industry sector does the IoT application area “Retail and Leisure” belong to?
Choose an answer:















	Only answers A and B are correct.

	Only answer A is correct.

	Only answers B and C are correct.

	Only answers A and C are correct.
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	Smart companies

	Smart sellers

	Smart buyers

	Smart customers
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which modes of operation count as “piconets”?
a. Single-slave operation
b. Multi-slave operation
c. Ethernet operation
d. Scatternet operation

Choose an answer:












	Only answers A, B, and D are correct.

	Only answers C and D are correct.

	Only answers A, B, and C are correct.

	Only answers A and C are correct.
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To which industry sector does the IoT application area “Consumer Electrics” belong?
Choose an answer:






	Smart art

	Smart life

	Smart medicine

	Smart work
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]To which class of smart sensors do ADC chips belong?
Choose an answer:
Smart devices are...
Choose an answer:
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	“Neuromorphy” class

	“Signal compensation” class

	“Multi-sensing” class

	“Self-testing” class
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	Electronic devices with especially high computing power.

	Devices made of special smart materials such as shape-memory alloys.

	Personal digital assistants.

	Multipurpose devices which can be used as a portal for application services.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What do smart devices consist of?
Answer choice 1: a control system. 
Answer choice 2: the user interface.
Choose an answer:










	Both answer choice 1 and answer choice 2 are correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.

	Only answer choice 2 is correct.



.
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What characterizes smart devices?
Choose an answer:






	Smart devices are characterized by evolutionary microsensor technology.

	Smart devices are characterized by the independent calculation of data and results.

	Smart devices are characterized by the integrated PAN and LAN functions.

	Smart devices are characterized by their increasingly smaller design.



.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which of the following characteristics or features also applies to smart devices?
Choose an answer:
What is the main focus of WBAN?
Choose an answer:








	Logic

	Procrastination

	Proactivity

	Emotions
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	Smartphones are the main focus.

	The long range is the main focus.

	The mobile radio interface is the main focus.

	Wireless networking is the main focus.



.

[image: ]QUESTION 37 OF 313
DLBINGSD01_MC_leicht/Lektion 02


09.02.2022
19/167
(c) IU

[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which statement about LAN is correct?
Choose an answer:
Which of the following characteristics or features applies to smart devices?

Choose an answer:







	LAN have a maximum range of 500 meters.

	“Open Core Engineering” (OCE) developed LAN.

	All devices must be available close to the body.

	Computers communicate with each other using the Ethernet protocol via so-called
switches.
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	Intuitive interaction

	Chaotic behavior

	Understatement

	Reactivity
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[image: ][image: ][image: ][image: ][image: ]Which of the following characteristics or features applies to smart devices?

Choose an answer:
What describes the business layer in the architecture for IoT?
Choose an answer:








	Kindness

	Omnipresence

	Omniscience

	Omnipotence
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	The business layer is responsible for researching the entire IoT system,
including adjustments.

	The business layer is responsible for managing the entire IoT system, including
applications and services.

	The business layer is not responsible for managing the entire IoT system, including
applications and services.

	The business layer is responsible for managing parts of the IoT system, including
applications and services.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which feature and size do the device-shape tabs have?
Choose an answer:
Which of the following are part of the requirements for middleware for smart devices?
a. Homogeneity
b. Adaptability
c. Management
d. Revolution

Choose an answer:
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	Size 10–100 cm; feature concealable

	Size <10 cm; feature portable

	Size <10 cm; feature concealable

	Size 10–100 cm; feature portable
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	Only answers B and C are correct.

	Only answers A, B, and D are correct.

	Only answers A and B are correct.

	Only answer A is correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]The statement
“The target concept of the Industry 4.0 vision is a value chain that does not require any human interaction from the customer's order, through production to delivery to the customer.”
is...
Choose an answer:
Which feature and size do the device-shape pads have?
Choose an answer:
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	completely correct.

	is correct, but must be supplemented by lean management.

	is correct, but must be supplemented by value process chain.

	completely incorrect.



.
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	Size 10 < 100 cm; feature portable

	Size <10 cm; feature portable

	Size <10 cm; feature concealable

	Size 10-100 cm; feature portable
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which feature and size do the device-shape boards have?
Choose an answer:







	Size >100 cm; feature portable

	Size 10–100 cm; feature portable

	Size >100 cm; feature installable

	Size 10–100 cm; feature installable
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Which statement about PAN is correct?
Choose an answer:






	Generally, WBAN is used to set up a PAN.

	Generally, WLAN is used to set up a PAN.

	Generally, a cellular network is used to set up a PAN.

	Generally, Bluetooth is used to set up a PAN.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Arrange the network types in order, from the smallest to the largest distance between devices:
1. PAN
2. WAN
3. MAN
4. BAN

Choose an answer:
When and by whom was the first prototype smartphone introduced?
Answer choice 1: 1992 by IBM
Answer choice 2: 2002 by Apple
Choose an answer:













	The correct order is 1, 3, 4, 2 only.

	The correct order is 1, 2, 3, 4 only.

	The correct order is 4, 1, 3, 2 only.

	The correct order is 4, 3, 1, 2 only.



.
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	Only answer choice 1 is correct.

	Only answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Neither answer choice 1 nor answer choice 2 is correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which answer is correct?
The wire resistive touchscreen is...
Choose an answer:
Which of the following is a type of gesture control?
Choose an answer:









	the touch technology replaced by surface capacitive.

	the most widely used touch technology.

	the touch technology replaced by ultrasonic.

	the touch technology replaced by SAW.
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	Ionian gesture

	Semantic gesture

	Symbolic gesture

	Metaphorical gesture
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]MEMS production represents a revolution in microfabrication.
What number revolution is this?
Choose an answer:

What is the approximate size of MEMS?
Choose an answer:






	Some micro- to some millimeters

	Not smaller than one centimeter

	Several millimeters

	Not larger than one nanometer
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	The second

	The first

	The third

	The fourth
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
Which feature of the human ear is among the most important in terms of voice control?
Choose an answer:







	Recognition of the pitch

	The individual size of the ear

	The discernment of different languages

	The recognition of tone
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What cannot be measured by a MEMS sensor?
Choose an answer:






	Feelings

	Voltage

	Force

	Temperature
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What kind of touchscreen technology does not exist?
Choose an answer:
What cannot be measured by a MEMS sensor?
Choose an answer:







	Capacitive

	Sensitive-capacitive

	Surface Acoustic Wave

	Infrared
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	Structures of a molecule

	Concentration of a mixture

	Polarization of light

	Wavelength of a ray
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which further developments and advances in different research areas can lead to new user interface concepts and input devices?
a. Signal processing
b. Computer vision
c. Audition
d. Multi-touch surfaces

Choose an answer:
What cannot be measured by a MEMS sensor?
Choose an answer:













	Only answers B and D are correct.

	Only answers A and C are correct.

	Only answers C and D are correct.

	Only answers A and B are correct.
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	Reaction rate

	Speeds

	Accelerations

	Processes
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which of the following variables characterize or distinguish individual human speech?
a. Pitch
b. Vibration
c. Phonetic stress
d. Amplitude

Choose an answer:
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	Only answers A and C are correct.

	Only answers A, C, and D are correct.

	Only answers C and D are correct.

	Only answer B is correct.



.
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What is another name for microcontrollers?
Choose an answer:






	Controller

	Sensor

	Smart device

	GPU
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[image: ][image: ][image: ][image: ][image: ]Which statement about a purely technical view of ubiquitous
computing is correct?
Choose an answer:








	Technically speaking, ubiquitous computing is another revolution in mobile devices and
applications.

	From a technical point of view, ubiquitous computing is merely another level in the
further development of decentralized communication and information.

	Technically, ubiquitous computing is just another level in the
further development of central communication and static information.

	From a technical point of view, ubiquitous computing is merely another level in the
further development of cellular communication and individualized information.




QUESTION 64 OF 313
DLBINGSD01_MC_leicht/Lektion 03



What is another name for microcontrollers?
Choose an answer:






	Smart sensor

	Smart GPU

	Embedded controller

	APU
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What types of context sensitivity are supported by ubiquitous computing systems?
a. ICT context
b. Psychological context
c. Physical context
d. Human context

Choose an answer:













	Only answer C is correct.

	Only answers A, C, and D are correct.

	Only answers C and D are correct.

	Only answers A, B, and D are correct.
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What can be described as an advantage of the context-based omnipresence of computer systems?

Choose an answer:







	The possibility of accessing all services at the same time

	The low cost of providing ubiquitous services

	The high cost of providing ubiquitous services

	Not overloading the user with too much information and decision-making
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[image: ][image: ][image: ][image: ]
What does the abbreviation CPU stand for?
Choose an answer:






	Core Power Unit

	Central Power Unit

	Central Processing Unit

	Core Processing Unit
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[image: ][image: ][image: ][image: ]In the following diagram,
what is the correct term for the ***1*** mark?
Choose an answer:






	Comment by Hazel McLoughlin: This diagram will need to be replaced with the translated version from the graphics file.


























	Pre-processor

	Microsensor

	Processor

	Post-processor
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]These days, data networks are used to access the Internet as well as video and voice services at the same time.
What is the term for this principle in telecommunications?
a. Double Play
b. Triple Play
c. Quadruple Play
d. Pentuple Play

Choose an answer:
When is autonomy a feature of ubiquitous systems?
Choose an answer:
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	Only answer A is correct.

	Only answers A and D are correct.

	Only answers A and B are correct.

	Only answers B and C are correct.
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	If actions can be implemented preventatively

	If actions can be implemented centrally

	If actions can be implemented independently

	If actions can be implemented dependently
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[image: ][image: ][image: ][image: ]In the following diagram,
what is the correct term for the ***2*** mark?
Choose an answer:
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	Comment by Hazel McLoughlin: This diagram will need to be replaced with the translated version from the graphics file.


























	Post-processor

	Microsensor

	Processor

	Pre-processor
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[image: ][image: ][image: ][image: ]What are some of the main administrative tasks for maintaining the
operation of a system with smart devices?
Choose an answer:
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	Planning, implementation, review

	Action, checking, adjustment

	Analysis, optimization, feedback

	Monitoring, prevention, correction
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[image: ][image: ][image: ][image: ]In the following diagram,
what is the correct term for the ***3*** mark?
Choose an answer:





	Comment by Hazel McLoughlin: This diagram will need to be replaced by the translated version from the graphics file.



























	Post-processor

	Processor

	Pre-processor

	Microsensor
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which systems can the following statement be assigned to?
“There are context-sensitive, time-critical applications where the response time of the automated system is significantly higher than that of humans.”
Choose an answer:
There are gaps in the following definition of a sensor according to Beckenridge and Husson (1978). 
Select the correct term for gap ***1***.

A smart sensor has a ***1*** and an automated filter function that recognizes and eliminates abnormal or unusual values. The sensor contains a changeable ***2*** and a certain amount of storage space. Other desirable features are that the sensor can be coupled with other sensors or adjust to changes in ***3***.
Choose an answer:










	Passive systems

	Defensive systems

	Active systems

	Interactive systems
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	Input variable

	Data processing interface

	Software

	Firmware
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]There are gaps in the following definition of a sensor according to Beckenridge and Husson (1978).
Select the correct term for gap ***2***.

A smart sensor has a ***1*** and an automated filter function that recognizes and eliminates abnormal or unusual values. The sensor contains a changeable ***2*** and a certain amount of storage space. Other desirable features are that the sensor can be coupled with other sensors or adjust to changes in ***3***.
Choose an answer:
There are gaps in the definition of a sensor according to Beckenridge and Husson (1978).
Select the correct term for gap ***3***.

A smart sensor has a ***1*** and an automated filter function that recognizes and eliminates abnormal or unusual values. The sensor contains a changeable ***2*** and a certain amount of storage space. Other desirable features are that the sensor can be coupled with other sensors or adjust to changes in ***3***.
Choose an answer:
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	Controller

	Algorithm

	Transducer

	Processor
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	Environmental conditions

	Firmware

	Hardware

	Software
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
Which of the following is a class of smart sensors?
Choose an answer:






	Amplitude compensation

	Signal compensation

	Frequency compensation

	Noise compensation
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Which of the following is a class of smart sensors?
Choose an answer:






	Multi-sensing

	Broad-sensing

	Single-sensing

	Non-sensing
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
Which of the following is a class of smart sensors?
Choose an answer:






	Logical compensation

	Structural compensation

	Fuzzy compensation

	Temperature compensation
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Which of the following Bluetooth networks exists?
Choose an answer:






	Double-slave

	Client-slave

	Master-slave

	Single-slave
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
Which of the following Bluetooth networks exists?
Choose an answer:






	WBAN Communication

	Multi-slave

	Multi-master

	Client-server
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Which of the following Bluetooth networks exists?
Choose an answer:






	Bridge

	Scatternet

	Multi-master

	Multimodal
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What transmission rates are typical in WLAN?
Choose an answer:







	10-100 Mbps

	50-100 m

	200-300 Gbps

	200-300 Mbps
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Which generation of cellular communication systems are GSM and EDGE cellular communication standards counted as?
Choose an answer:


	



	2nd Generation

	3rd Generation

	1st Generation

	4th Generation
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What transmission ranges are typical for Bluetooth?
Choose an answer:
What can be said in general about transmission rates and their costs?
The faster an Internet connection is, the...
Answer choice 1: more data can be transferred in the same time interval. 
Answer choice 2: more expensive communication becomes.
Choose an answer:







	100–200 m

	Up to 500m

	150–200 m

	10–100 m
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	Only answer choice 2 is correct.

	Only answer choice 1 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Neither answer choice 1 nor answer choice 2 is correct.
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In the following diagram, 
what is the correct term for space ***1***? 










































[image: ][image: ][image: ][image: ]Choose an answer:

	Body Area Network

	Local Area Network

	Private Area Network

	Metropolitan Area Network	Comment by Hazel McLoughlin: This diagram will need to be replaced by the translated version from the graphics file.
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In the following diagram, 
what is the correct term for space ***2***?










































[image: ][image: ][image: ][image: ]Choose an answer:

	Body Area Network

	Local Area Network

	Average Area Network

	Metropolitan Area Network
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	Comment by Hazel McLoughlin: This diagram will need to be replaced by the translated version from the graphics file.
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In the following diagram, 
what is the correct term for space ***3***?










































[image: ][image: ][image: ][image: ]Choose an answer:

	Long Area Network

	Body Area Network

	Metropolitan Area Network

	Local Area Network
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	Comment by Hazel McLoughlin: This diagram will need to be replaced by the translated version from the graphics file.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Network classes can be defined according to the distance between user and device.
Which network class is used at a distance of 1 m?
Choose an answer:
Network classes can be defined according to the distance between user and device.
Which network class is used for a distance of up to 1 km?
Choose an answer:








	PAN

	CAN

	LAN

	MAN
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	GAN

	MAN

	LAN

	PAN
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Network classes can be defined according to the distance between user and device.
Which network class is used for a distance of up to 10 km?
Choose an answer:
What topology are LANs based on?
Choose an answer:








	LAN

	PAN

	MAN

	DAN
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	Point-to-point connections

	Master-slave connections

	Scatternet operation

	Single-slave connections
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In the following diagram of WPAN topologies, what is the correct term for space ***1***?	Comment by Hazel McLoughlin: This diagram needs to be replaced by the translated version from the graphics file.



































[image: ][image: ][image: ][image: ]Choose an answer:

	Single-slave

	Cluster tree

	Multi-slave

	Master
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In the following diagram of WPAN topologies, what is the correct term for space ***2***?	Comment by Hazel McLoughlin: This diagram needs to be replaced by the translated version from the graphics file.



































[image: ][image: ][image: ]Choose an answer:

	Mesh topology

	Single-slave

	Scatternet

	Multi-slave	Comment by Anne Pabel: It looks like an additional box is needed here.






[image: ]QUESTION 96 OF 313
DLBINGSD01_MC_mittel/Lektion 04


[image: ]09.02.2022
53/167
(c) IU



In the following diagram of WPAN topologies, what is the correct term for space ***3***?	Comment by Hazel McLoughlin: This diagram needs to be replaced by the translated version from the graphics file.



































[image: ][image: ][image: ][image: ]Choose an answer:

	PAN Host

	PAN Server

	PAN Master

	PAN Coordinator
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[image: ][image: ][image: ][image: ]In the following diagram, 
what is the correct term for space ***1***?
Choose an answer:


































	Slave

	Master

	WBAN Communication

	Coordination Node
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	Comment by Hazel McLoughlin: This diagram will need to be replaced by the translated version from the graphics file.
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[image: ][image: ][image: ][image: ]In the following diagram, 
what is the correct term for space ***2***?
Choose an answer:


































	Sensor Nodes

	Master

	Multi-slave

	Coordination Node
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[image: ][image: ][image: ][image: ]In the following diagram,
what is the correct term for space ***3***?
Choose an answer:






























	Comment by Hazel McLoughlin: This diagram will need to be replaced by the translated version from the graphics file.



	Coordination Node

	Slave

	Master

	Sensor Node
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
What does the abbreviation CCU stand for?
Choose an answer:






	Core Coordination Unit

	Central Communication Unit

	Central Coordination Unit

	Core Communication Unit
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What does the abbreviation IoT stand for?
Choose an answer:






	Internet of Things

	Internet of Thoughts

	Internet of Trust

	Internet of Technology
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]According to Fortino et al., the architecture of IoT comprises various layers.
Which of the following are actual layers?
Choose an answer:
According to Fortino et al., the architecture of IoT comprises various layers.
 Which of the following are actual layers?
Choose an answer:








	Overware layer

	Private layer

	Device layer

	Local layer
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	Wide layer

	Personal layer

	Middleware layer

	Underware layer
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]According to Fortino et al., the architecture of IoT comprises various layers.
Which of the following are actual layers?
Choose an answer:
The ongoing development of sensors has made them...
Answer choice 1: smaller.
Answer choice 2: less expensive. 
Which answer choice(s) is/are correct?
Choose an answer:








	Business layer

	Enterprise layer

	Program layer

	Close layer
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	Only answer choice 2 is correct.

	Only answer choice 1 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Neither answer choice 1 nor answer choice 2 is correct.
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In the following diagram, 
what is the correct term for space ***1***?	Comment by Hazel McLoughlin: This diagram needs to be replaced by the translated version from the graphics file.











































[image: ][image: ][image: ][image: ]Choose an answer:

	Manufacturing

	Software Tools

	Open Core Interface

	Evaluation
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In the following diagram, 
what is the correct term for space ***2***?	Comment by Hazel McLoughlin: This diagram needs to be replaced by the translated version from the graphics file.











































[image: ][image: ][image: ]Choose an answer:

	Manufacturing

	Evaluation

	Software Tools

	Open Core Interface
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In the following diagram, 
what is the correct term for space ***3***?











































[image: ][image: ][image: ][image: ]Choose an answer:

	Production

	Open Core Interface

	Evaluation

	Software Tools
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	Comment by Hazel McLoughlin: This diagram will need to be replaced by the translated version from the graphics file.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]The basis of the OCI is the programming language: ...
Choose an answer:
Which element is part of a GUI?
Choose an answer:







	C Shark

	Object C

	C++

	Visual C
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	Keyboard

	Haptics

	Windows

	Vibration
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which element is part of a GUI?
Choose an answer:

Which element is part of a GUI?
Choose an answer:






	Gestures

	Vibration

	Mouse

	Icons
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	Buttons

	Vibration

	Pin

	Mimic
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]A common type of touchscreen is...
Choose an answer:
A common type of touchscreen is...
Choose an answer:







	Surface Resistive.

	SAW.

	Projected Resistive.

	SAQ.



.
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	Wire Resistive.

	Wire Capacitive.

	Bluetooth.

	Surface Resistive.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]A common type of touchscreen is...
Choose an answer:

Choose an answer:







	Wire Capacitive.

	Bluetooth.

	SAQ.

	Infrared.



.
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     Which of the following is a type of gesture?



	Plastic gestures

	Iconic gestures

	Logical gestures

	Haptic gestures





[image: ]QUESTION 116 OF 313
DLBINGSD01_MC_leicht/Lektion 05


09.02.2022
67/167
(c) IU


[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
Choose an answer:

Choose an answer:


      Which of the following is a type of gesture?





	Picturesque gestures

	Thought gestures

	Foreign language gestures

	Indexical gestures
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      Which of the following is a type of gesture?







	Mime gestures

	Acoustic gestures

	Logical gestures

	Foreign language gestures
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which gesture type does sign language belong to?
Choose an answer:







	Acoustic gestures

	Logical gestures

	Symbolic gestures

	Plastic gestures
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Which type of gesture is currently the most commonly recognized by computers?
Choose an answer:






	Symbolic gestures

	Iconic gestures

	Pantomime gestures

	Picturesque gestures
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ]What is the limitation of all gesture captures?
Choose an answer:
What are the components of voice control?
Choose an answer:







	The gesture recognition is personal. The computer must be recalibrated for each
user.

	There are no restrictions.

	Each gesture can only be assigned exactly one meaning.	Comment by Hazel McLoughlin: The formatting of the correct answer was omitted. I have gone to the coursebook text to find it. Please double check.

	Each gesture can be assigned a maximum of two meanings. Further meanings per gesture cannot be distinguished by the PC.




QUESTION123 OF 313
DLBINGSD01_MC_leicht/Lektion 05









	Speech recognition and application (checking mechanism)

	Speech recognition only

	Speech recognition, speech output and application (checking mechanism)

	Application only (checking mechanism)
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which of the following human language “variables” is relevant to
speech recognition?
Choose an answer:
Which of the following human language “variables” is relevant to
speech recognition?
Choose an answer:








	Humor

	Context

	Amplitude

	Subtone
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	Subtone

	Grammar

	Pitch

	Spoken language
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which of the following human language "variables" is relevant to
speech recognition?
Choose an answer:








	Spoken language

	Phonetic stress

	Context

	Grammar




QUESTION 127 OF 313
DLBINGSD01_MC_leicht/Lektion 06



What does ubiquitous computing refer to?
Choose an answer:






	Omnipresence of computer-based information systems

	Isolated computerized information systems

	Artificial intelligence that is more powerful than humans

	Omniscience of computerized information systems
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Objects and places can become part of the Internet of Things in various ways.
Which answer choice(s) is/are correct?
Answer choice 1: Physical objects are linked with digital information. 
Answer choice 2: Digital information creates physical objects.
Choose an answer:

What makes UbiCom systems become rapidly complex?
Choose an answer:






	A fluctuating number of dynamic and static connection possibilities

	A decreasing number of dynamic and static connection possibilities

	An increasing number of dynamic and static connection possibilities

	The increasing amount of data and information exchanged
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	Only answer choice 1 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 2 is correct.



.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What is a key function in smart device management?
Choose an answer:

Context-aware systems aim to support the user.
But in which “field of conflict” do these systems operate?
Choose an answer:







	Minimum necessary control and maximum possible relief for the user

	Minimum necessary control and minimum possible relief for the user

	Maximum necessary control and maximum possible relief for the user

	Maximum necessary control and minimum possible relief for the user
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	Anticipation

	Design

	Monitoring

	Topology determination
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What is a main function in smart device management?
Choose an answer:
What is a key function in smart device management?
Choose an answer:







	Repair

	Design

	Teaching

	Prevention
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	Evaluation

	Correction

	Anticipation

	Learning
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which operations need to be monitored by the management of smart devices
in virtual environments? 
Answer choice 1: Hardware functions
Answer choice 2: Software functions
Choose an answer:
What is the challenge in managing Smart Dust?
Choose an answer:











	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 2 is correct.



.
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	Smart Dust does not exist.

	Smart Dust can get lost or leave the predefined area.

	Identifying defective Smart Dust is not possible.

	Smart Dust can become trapped in filters.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]When was the first concept of a portable PC developed?
Choose an answer:







	In 1963

	In 1978

	In 1968

	In 1983
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How large is the number of end devices that can be addressed by the Internet Protocol in
its current version?
Choose an answer:









	2512
264
2128
2256
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]When was the first application for the Internet of Things developed?
Choose an answer:
Which of the following components is part of a MEMS?
Choose an answer:







	In 1993

	In 1989

	In 1991

	In 1995
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	Transducer

	Slave

	Open Core Interface

	Master
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which of the following components is part of a MEMS?
Choose an answer:
Which of the following components is part of a MEMS?
Choose an answer:







	Preprocessor

	Microactuators

	Firmware

	Software Tools
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	Private layer

	Post processor

	Core Coordination unit

	Microelectronics
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Network protocols such as Bluetooth are developed by the...
Choose an answer:
The further development of sensors has made them...
Answer choice 1: more accurate.
Answer choice 2: more expensive.
Choose an answer:







	Industrial Engineers and Electronic Experts (IEEE)

	Institute of Electrical and Electronic Engineers (IEEE)

	International Electrical and Electronic Engineers (IEEE)

	Institute for Engineering Experts and Enthusiasts (IEEE)
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	Only answer choice 1 is correct.

	Only answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Neither answer choice 1 nor answer choice 2 is correct.



.

[image: ]QUESTION 142 OF 313
DLBINGSD01_MC_leicht/Lektion 03


09.02.2022
80/167
(c) IU

[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]The further development of sensors has made them...
Answer choice 1: communicative.
Answer choice 2: more durable.
Which answer choice(s) is/are correct?
Choose an answer:
The direct customer benefits of IoT can be divided into four categories. Which of the
following categories are included? 
Answer choice 1: Seafaring
Answer choice 2: Aviation
Choose an answer:











	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.

	Only answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.
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	Only answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 1 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What are typical examples for smart devices?
Answer choice 1: Headsets 
Answer choice 2: Smart Food
Choose an answer:
What are typical examples of smart devices?
Answer choice 1: Smart Discs 
Answer choice 2: Smart Boards
Choose an answer:










	Both answer choice 1 and answer choice 2 are correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 2 is correct.

	Only answer choice 1 is correct.
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	Only answer choice 1 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 2 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What are typical examples of smart devices?
Answer choice 1: Smartphones 
Answer choice 2: Smart Glasses
Choose an answer:
Various characteristics and features can be identified for smart devices.
Which of the following is/are included? 
Answer choice 1: Ubiquity
Answer choice 2: Passivity
Choose an answer:










	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 2 is correct.
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	Neither answer choice 1 nor answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 2 is correct.

	Only answer choice 1 is correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Various characteristics and features can be identified for smart devices.
Which of the following is/are included? 
Answer choice 1: Omnipotence
Answer choice 2: Lethargy
Choose an answer:











	Only answer choice 2 is correct.

	Only answer choice 1 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.
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Various characteristics and features can be identified for smart devices.
Which of the following is/are included? Answer choice 1: Adaptivity
Answer choice 2: Activity
Choose an answer:










	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.

	Only answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]In which application area of smart devices do CMDs occur?
Choose an answer:







	CAR

	Manufacturing

	Smart Home

	Hospitals
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What are smart meters?
Choose an answer:






	Smart navigation systems

	Smart planning software

	Smart measuring tapes

	Smart electricity meters
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]How does the CPU execute the work instructions of a computer program? 
Answer choice 1: By arithmetical operations 
Answer choice 2: Through control operations
Choose an answer:










	Only answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.
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How does the CPU execute the work instructions of a computer program? 
Answer choice 1: By logic operations 
Answer choice 2: Through grammar operations
Choose an answer:









	Only answer choice 2 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 1 is correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What does a system-on-a-chip (SoC) include besides the CPU, for example?
Answer choice 1: Memory 
Answer choice 2: More CPUs
Choose an answer:
How is the class “neuromorphism” described for smart sensors?
Answer choice 1: The sensor shares characteristics with biological structures such as neural networks.
Answer choice 2: The sensor is physically designed to reduce signal-to-noise so as to increase functionality.
Choose an answer:










	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 1 is correct.
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	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 2 is correct.

	Only answer choice 1 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]How is the “self-testing” class described for smart sensors?
Answer choice 1: The sensor combines identical or different sensors to increase performance.
Answer choice 2: The sensor tests itself and has self-diagnostic functions.
Choose an answer:
Which wireless interface exists?
Answer choice 1: Z-Wave
Answer choice 2: Bluetooth
Choose an answer:











	Neither answer choice 1 nor answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 2 is correct.

	Only answer choice 1 is correct.
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	Both answer choice 1 and answer choice 2 are correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.

	Only answer choice 2 is correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which wireless interface exists?
Answer choice 1: Zig Bee Answer choice 2: QIVICON
Choose an answer:
Which wireless interface exists?
Answer choice 1: Gamma wave Answer choice 2: Wave Bee
Choose an answer:










	Both answer choice 1 and answer choice 2 are correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 2 is correct.

	Only answer choice 1 is correct.
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	Neither answer choice 1 nor answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 1 is correct.

	Only answer choice 2 is correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
For what purpose was Bluetooth developed? For a wireless data exchange...
Answer choice 1: over short distances. 
Answer choice 2: with high data volume.
Choose an answer:









	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.

	Only answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.
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What transmission technologies are available in cellular communication?
Answer choice 1: GPRS
Answer choice 2: GPS
Choose an answer:









	Only answer choice 2 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.

	Both answer choice 1 and answer choice 2 are correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]How many base stations are needed to establish a WLAN network?
Choose an answer:







	Exactly one

	None at all

	At least one

	At least two
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What transmission technologies are available in cellular communication?
Answer choice 1: CDMA2000
Answer choice 2: 3G
Choose an answer:









	Both answer choice 1 and answer choice 2 are correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.

	Only answer choice 2 is correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
What are the characteristics of a WAN?
Choose an answer:






	Devices are located in a country. Distance between the devices: 100 km

	Devices are located on the same campus. Distance between the devices: 1 km

	Devices are located in a country. Distance between the devices: 100 m

	Devices are located in a city. Distance between the devices: 100 m
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What are the characteristics of a LAN?
Choose an answer:






	Devices are located in the same country. Distance between the devices: 10 km

	Devices are located on the same campus. Distance between the devices: 1 km

	Devices are located in the same city. Distance between the devices: 10 km

	Devices are located in the same city. Distance between the devices: 100 km
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What is the principle on which LANs are usually built?
Choose an answer:


What are the characteristics of a BAN?
Answer choice 1: Distance between devices 10m 
Answer choice 2: Devices are within reach.
Choose an answer:









	Only answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.
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	Ring topology

	Star topology

	Mesh net

	Bus topology
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which transmission technology is usually used to set up a PAN?
Answer choice 1: Cellular communication
Answer choice 2: Bluetooth
Choose an answer:
How does a PAN come to be used?
Answer choice 1: When two or more people want to exchange data directly over the devices they have with them.
Answer choice 2: When no Internet connection is required.
Choose an answer:










	Neither answer choice 1 nor answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 1 is correct.

	Only answer choice 2 is correct.
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	Only answer choice 2 is correct.

	Only answer choice 1 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What are the requirements for smart devices to be used in
WBANs?
Answer choice 1: Portability 
Answer choice 2: High computing power
Choose an answer:

Which technologies have become established as communication standards in the medical
field?
Answer choice 1: Ultra-Small Band 
Answer choice 2: WMTS
Choose an answer:










	Both answer choice 1 and answer choice 2 are correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.

	Only answer choice 2 is correct.
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	Only answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 1 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What are the requirements for smart devices to be used in
WBANs?
Answer choice 1: Reliability
Answer choice 2: Interoperability
Choose an answer:
The networking of production technology and the IT world is increasing the importance of
software in mechanical engineering. Bosch Rexroth has developed Open Core Engineering for this purpose. What does it consist of?
Answer choice 1: Functional packages 
Answer choice 2: Open Core Interface
Choose an answer:











	Only answer choice 1 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 2 is correct.
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	Only answer choice 1 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 2 is correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What does mobile UI deal with specifically?
Answer choice 1: With the creation of usable, interactive interfaces on smaller screens of smartphones and tablets.
Answer choice 2: With the improvement of special functions such as touch controls.
Choose an answer:
Gestures can be used in interaction between whom?
Answer choice 1: Between deaf and dumb persons 
Answer choice 2: Between humans and machines 
Choose an answer:











	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 1 is correct.
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	Only answer choice 2 is correct.

	Only answer choice 1 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Neither answer choice 1 nor answer choice 2 is correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]There are many different possible input devices for multimodal control. Which
of the following two input device(s) is/are suitable for multimodal control? 
Answer choice 1: Finger and hand gestures
Answer choice 2: Multi-touch surfaces
Choose an answer:

Which of the following is an example of a symbolic gesture?
Choose an answer:






	Using your hand and head to demonstrate taking a drink 

	Pointing with the index finger to an object that you want to be handed

	Forming a circle for “OK” with your fingers

	Using your hands to describe the size and shape of a cardboard box
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	Only answer choice 1 is correct.

	Only answer choice 2 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]There are many different possible input devices for multimodal control. Which
of the following two input device(s) is/are suitable for multimodal control? 
Answer choice 1: Digital pens
Answer choice 2: Game controller
Choose an answer:
There are many different possible input devices for multimodal control. Which
of the following two input device(s) is/are suitable for multimodal control? 
Answer choice 1: Laser pointer
Answer choice 2: PC keyboard
Choose an answer:
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	Neither answer choice 1 nor answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 1 is correct.

	Only answer choice 2 is correct.
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	Only answer choice 1 is correct.

	Only answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Neither answer choice 1 nor answer choice 2 is correct.



.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What components need to be considered when developing graphical user interfaces for
multimodal controllers? 
Answer choice 1: Hardware
Answer choice 2: Software
Choose an answer:
What is an example of the physical context of a smart photo camera?
Answer choice 1: Automatic focusing of faces 
Answer choice 2: Automatic face recognition and name assignment
Choose an answer:
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	Only answer choice 2 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.

	Both answer choice 1 and answer choice 2 are correct.
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	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 2 is correct.

	Only answer choice 1 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.



.



09.02.2022
100/167
(c) IU

[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What is an example of the physical context of a smart photo camera?
Answer choice 1: Display and print photos on monitors or printers available on the network
Answer choice 2: Capture of the exact recording location by means of GPS
Choose an answer:
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	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 2 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.
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Which of the following is an example of a passive context-aware system?
Answer choice 1: Car navigation system
Answer choice 2: Lane keep assist
Choose an answer:









	Only answer choice 2 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 1 is correct.



.



09.02.2022
101/167
(c) IU

[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]Which of the following is an example of an autonomous system?
Answer choice 1: Refrigerator that orders new food online depending on the fill level, expected consumption, and shelf life of the food
Answer choice 2: Heating control, which regulates the temperature depending on the presence of people in the room
Choose an answer:

Which of the following is an example of an active-context-aware system?
Answer choice 1: Traffic jam assist, which automatically follows the car in front when there is a traffic jam 
Answer choice 2: Car emergency brake assist
Choose an answer:









	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.

	Only answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.
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	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 1 is correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]What is a key requirement for the smart device management of user-centered
environments?
Choose an answer:
Which operations need to be monitored by the management of smart devices
in virtual environments?
Answer choice 1: Data processing and the networks 
Answer choice 2: Metadata logging
Choose an answer:








	Only the conversion from analog to digital content

	Only the conversion from digital to analog content

	The conversion from analog and digital content in both directions

	None of the above
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	Only answer choice 2 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.

	Both answer choice 1 and answer choice 2 are correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]How are networks differentiated in smart management systems?
Answer choice 1: Local networks 
Answer choice 2: Global networks
Choose an answer:
Pattern matching calculates the match between the speech template and...
Choose an answer:










	Only answer choice 1 is correct.

	Only answer choice 2 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.

	Both answer choice 1 and answer choice 2 are correct.
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	Speech frames

	Analog speech signal

	Speech output

	Digital, unprocessed speech signal



.

[image: ]QUESTION 190 OF 313
DLBINGSD01_MC_leicht/Lektion 06


09.02.2022
104/167
(c) IU

[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]The networking of autonomous systems at the network level is now fully automatic.
Which of the following further prerequisite(s) is/are necessary for networking at a higher level? Answer choice 1: Autonomous maintenance
Answer choice 2: Changeover from IPv4 to IPv6
Choose an answer:











	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 2 is correct.
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The networking of autonomous systems at the network level is now fully automatic.
Which of the following further prerequisite(s) is/are necessary for networking at a higher level? 
Answer choice 1: Coordinated topologies
Answer choice 2: Linked data schemes
Choose an answer:










	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 2 is correct.

	Only answer choice 1 is correct.

	Neither answer choice 1 nor answer choice 2 is correct.
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]The networking of autonomous systems at the network level is now fully automatic.
Which of the following further prerequisite(s) is/are necessary for networking at a higher level? Answer choice 1: Coordinated interfaces
Answer choice 2: Higher range
Choose an answer:
What are software agents?
Choose an answer:











	Neither answer choice 1 nor answer choice 2 is correct.

	Only answer choice 1 is correct.

	Both answer choice 1 and answer choice 2 are correct.

	Only answer choice 2 is correct.




QUESTION 195 OF 313
DLBINGSD01_MC_leicht/Lektion 06









	Software specialized dealers

	Anti-virus programs

	Autonomously acting programs

	Smart Device Managers
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[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]You drop something downtown, and a passer-by picks it up for you. You thank
them for this “nice gesture”.
Is this gesture in the sense of the text? If so, what type of gesture?
Choose an answer:

What additional requirements must smart devices fulfill in clinical operations compared to non-clinical operation?
Choose an answer:







	All smart devices must be certified according to DIN EN ISO 14001.

	Smart devices must be inductively chargeable.

	Securing of a higher data integrity and security.

	Cleaning and disinfection must be possible.
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	Yes, a plastic gesture.

	Yes, an iconic gesture.

	Yes, a logical gesture.

	No.
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QUESTION 198 OF 313
DLBINGSD01_Offen_leicht_F1/Lektion 01

Explain the meaning of Moore's Law applied to technology development.
In doing so, also name the different variants of Moore's Law.


Approximately every two years or every 18 months (2 points) something doubles or halves (2 points), be it the performance (e.g., computing power) or the price (e.g., the price of IT processing is halved) (2 points).	Comment by Hazel McLoughlin: Perhaps the variants could be named in this answer.

QUESTION 199 OF 313
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How did the predicted market potential develop in relation to the actual development of smart devices in the period from 2010 to 2018?
Also explain the projected market potential for the future.





In 2010, there were approximately 1.5 billion Internet-enabled PCs and just over 1 billion Internet-enabled smartphones. At that time, a market potential of 100 billion devices within the next
5-10 years was predicted. 8 years later, the number had risen sharply, but not to this projected extent (2 points each for description of data and forecasts in the past).

From today's perspective, it will be 75 billion by 2025 (2 points for current forecast).
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QUESTION 200 OF 313
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Describe four key milestones in the historical development of smart devices since the 1960s. Cite the year of each.


1968:

First concept easily portable computer for children
(2 points)
1972:

Presentation of the concept in Boston
(2 points)
1992:

Prototype of the first smartphone from MBI
(2 points)
1998:

Introduction of the Internet Protocol Version 6 (IPv6) (2 points)

The extended address space in this version supports the development of smart devices and the
"Internet of Things".
(2 points)


QUESTION 201 OF 313
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Give three examples of areas where smart devices are being used.



Possible examples:
Smart Home
Smart devices in the hospital and healthcare sector  
Smart energy market
(other examples also possible)

(2 points per named field)
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QUESTION 202 OF 313
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What is the purpose of implanted or embedded mobile devices?
Also describe what they consist of and give an application scenario.




Implanted or embedded mobile devices are often used for medical reasons
(1 point), to enhance human functions, e.g., a pacemaker (1 point).


They can also be used to improve the abilities of physically and mentally able people (2 points).	Comment by Hazel McLoughlin: Should this not be 'disabled'?

Implants can be silicon-based macro- or micro-integrated circuits (2 points).
or they can be based on carbon, e.g., nanotechnology (2 points).


QUESTION 203 OF 313
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Describe the technical structure of MEMS and go into more detail about two components.




In its most general form, MEMS consist of micro- to millimeter-sized (1 point) structures, sensors, actuators, and electronics (1 point).

These components are all built into one and the same silicon chip (1 point).

Microsensors recognize changes in their environment, such as mechanical, thermal, magnetic, chemical, or electromagnetic information (1 point).

Microelectronics processes this information and signals the microactuators to respond
(1 point), thus creating a certain change in the environment (1 point).
Components:
Transducer Microsensor Microactuator Microstructure Microelectronics
Transducer (converter):
An important component of MEMS are the transducers (converters) that convert one type of signal or energy into another form. The term transducer thus describes both actuators and sensors, is very generic, and is widely used in the field of MEMS.
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Sensor:

Sensors are components for a qualitative or quantitative measurement of chemical or physical quantities and features. In theory, of course, normal sensors and MEMS sensors are the same. In practice, however, the possibilities differ significantly. MEMS sensors have a wide range of measurable quantities:

Mechanical

(force, pressure, velocity, acceleration, position)

Thermal

(temperature, entropy, heat flow)

Chemical

(concentration, composition, reaction rate)

Radiation

(electromagnetic wave intensity, phase, wavelength, polarization, reflection, refractive index, transmission)

Magnetic

(field intensity, flux density, magnetic moment)
Electric

(voltage, current, charge, resistance, capacitance, polarization)

(2 points each for naming and providing a description of components - but max. 4 points in total)
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Name the main components of a CPU as well as their functions.





Main components of a CPU include the arithmetic-logic unit (ALU), which performs arithmetic and logic operations, the processor register, which supplies the operations to be computed to the ALU and stores the results of ALU operations, and a control unit, which controls loading from memory and execution.
(2 points per keyword)
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QUESTION 205 OF 313
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Describe in which cases it is worthwhile to integrate processors in the two types of smart sensors.




The integration of processors in the two types of smart sensors is worthwhile if one or more (2 points) of the following conditions apply:

Integration lowers the manufacturing costs of the sensor.

Integration increases the performance of the sensor.

The sensor would not work without integration.

Market potential is seen (number of units in the million range), and thus the manufacturing costs can be kept low.

An added value is created by the integration and thus the higher price can be justified.

(2 points per bullet point, maximum 6 points)
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QUESTION 206 OF 313
DLBINGSD01_Offen_schwer_F1/Lektion 03

Describe two known wireless interfaces including their advantages (Bluetooth, WLAN, or cellular communication).


Bluetooth:

Bluetooth was developed for wireless data exchange over short distances and high data volumes. (2 points) One advantage of Bluetooth is that it is already very widespread. Bluetooth was already installed in more than one billion devices in 2006. (1 point) It is also available by default in most smartphones. (1 point) The fourth generation of the Bluetooth standard
“Bluetooth Low Energy” (BLE) is characterized by low energy consumption. (1 point)
WLAN:

A Wireless Local Area Network (WLAN) is used to establish wireless access to a local area network (LAN). (2 points) Mobile devices such as smartphones, laptops, tablets, etc., but also stationary devices such as PCs have wireless access to the Internet via a base station, for example, or the ability to communicate directly with each other. (1 point) Encrypted transmission is possible. (1 point) The range is significantly higher compared to Bluetooth, and a higher transmission rate is possible. (1 point)
Cellular communication:

Cellular communications enable data to be exchanged worldwide at a high data rate. (1 point) The cellular networks currently in use are operated worldwide in three different generations, in parallel and overlapping. (1 point) 2G, also known as GSM, GPRS or EGDE, was established in Europe in the early 1990s and later worldwide. (1 point) GSM is the second generation of cellular technologies with the main function of transmitting voice. (1 point) LTE is the global high-speed cellular technology with industrial-grade cellular communication components. (1 point)
(maximum 10 points)
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Briefly and concisely explain the four dimensions that enable innovation related to
Open Core Interface.



The innovations developed can be quickly and easily integrated into existing and new machines.
1.
Smart devices are integrated with individual applications into the machines. (1 point)
2.
 Rapid control prototyping simplifies programming and installation. (1 point)
3.
Machines and company IT can be networked. (1 point)
4.
Through the use of individual functions both in the real-time environments of the controllers as well as external devices, (1 point) both flexibility (1 point) and productivity are increased. (1 point)
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Describe two WPAN topologies with an example of each.



In the star topology, all devices are connected directly to the PAN coordinator. No direct communication is able to take place between the individual devices. As an example, a laptop can function as a PAN coordinator, to which the keyboard, mouse, headphones, and other devices are connected.

The cluster tree is an extension of the star topology. Fully functional devices can also be set up as a connecting module to other devices in this case. However, the PAN coordinator is mainly responsible for communication. One example that could be given is a connection between a PC and a printer via a wireless connection, where the printer has a direct connection to a scanner, and the PC does not need a direct connection to the scanner but can still address it via the printer.

Complex connections are covered with a mesh topology. The PAN coordinator often assumes a background role in this case, because fully functional devices can establish communications with other devices. This is the case when, for example, a smartphone is paired to a laptop, which has a connection to a smartwatch at the same time. The laptop in turn serves as PAN coordinator as in the first example of keyboard, mouse, etc.
(per topology 2 points, per example data of the topology 2 points, maximum 8 points)
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QUESTION 209 OF 313
DLBINGSD01_Offen_schwer_F2/Lektion 04

List and explain four requirements for WBANs in the context of smart devices.




There are several requirements for smart devices to meet the needs of WBAN applications. These are portability, reliability, security, and inter-operability. (2 points)

To achieve non-invasive and inconspicuous continuous monitoring, portability is a very important issue. The necessary sensors must be light and small. The size and weight of the sensors are mainly determined by the size and weight of the batteries. But the capacity of a battery is directly proportional to its size. (2 points)

Reliable communication in WBANs is of utmost importance for any WBAN application. Therefore, the developer should aim for a reliable communication technology that ensures uninterrupted communication and optimal throughput. A careful tradeoff between communication and computation is very important for a reliable system design. (2 points)

Another important issue is the security of the network. All wireless medical sensors must meet privacy requirements and provide data integrity and authentication. (2 points)

Wireless medical sensors should allow users to easily build a robust WBAN. Standards that guide this interaction of wireless medical sensors are expected to benefit competition among manufacturers and eventually lead to more accessible systems. (2 points)
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Explain pattern matching and how it works. Please give an example. In doing so, also address the display format of the signals.



Pattern matching is used when comparing two speech signals. (1 point)


The speech signal can be represented as the set of numbers that represent certain characteristics of speech. (1 point)

For further processing, a vector is constructed from these numbers by assigning each measured value to a component of the vector. (1 point)
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As an example, consider an air conditioning system that measures temperature and relative humidity in an office. If the parameters are measured every minute and the temperature is entered in the first component and the humidity in the second component of a vector, the result is a large set of two-dimensional vectors. These vectors describe how the air in the office changes over time. Such vectors are called feature vectors. They can be interpreted in a two-dimensional vector space. Thus, a two-dimensional dependence between humidity and temperature in the office can be drawn. Each measuring point represents a specific time. For the speech signal, multidimensional feature vectors are compared to extrapolate the content. (3 points for a detailed example)
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Name four input devices for single- and multi-modal interfaces and describe them briefly and concisely.


1.
With a physical game controller, the end user can control the absolute direction of objects. Movement and gesture recognition is also possible.
2.
Digital pens can be used in a very natural way, such as for digital sketching. What is written or drawn is either stored on the pen or transferred directly to a computer.
3.
Large multi-touch surfaces can be extended with physical so-called tokens, thus narrowing the gap between the real and digital worlds.
4.
Finger and hand gestures, which are recognized by cameras and motion sensors, are technically more complex but more intuitive to use.
5.
Classic laser pointers can also be used to make flexible inputs from a distance.
(per named input device - max. 4 pieces - 2 points)
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QUESTION 212 OF 313
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Discuss the advantages and disadvantages of wire resistive touch control.


Advantages:

It can be used with almost any object (finger, finger in glove, pen, etc.).

There is a sense of touch.

Lowest manufacturing costs

Low energy consumption

Resistant to liquids and contaminants (dust, oil, grease, moisture)

(per advantage 1 point - max. 5 points)
Disadvantages:

Lower image sharpness than other technologies

The outer polyester film is susceptible to damage from scratching, bumping, and sharp objects.
(per disadvantage 2.5 points - max. 5 points)


QUESTION 213 OF 313
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Name the three types of context sensitivity supported by ubiquitous computing systems and describe them briefly and concisely.



Physical context: The physical context refers to natural circumstances such as location, time, temperature, precipitation, light intensity, etc.
Human context: Human context is often referred to as user context or person context, and it limits the possible interactions of certain individuals, depending on their identity, preferences, task requirements, and prior knowledge. Also, specific people can be divided into different user groups or user models.
ICT context: An ICT component of a distributed system is aware of the other services offered, which can be available either internally or externally as well as locally or remotely.
(2 points per named type with description)


09.02.2022
119/167
(c) IU

QUESTION 214 OF 313
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Give two examples of applications that illustrate the advantages and challenges of ubiquitous computing.




Scenario 1:

It focuses on a system where audio-video content is recorded, (2 points) associated user contexts are automatically detected (1 point), and recordings are automatically annotated. (1 point)

Scenario 2:

It presents a transportation service of the 21st century (2 points) in which the timetables adapt to the current state of the surroundings. (2 points)

Scenario 3:

It focuses on the food trade (2 points). Here, analog objects such as food are digitally networked with a computer system to monitor use. (2 points)
(maximum 8 points)
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QUESTION 215 OF 313
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Even if new user interfaces continue to simplify human-machine interaction (UbiCom), certain actions must be performed individually.
Discuss four different points of view.


1.
Systems are becoming more complex, faster, more dependable, and more secure. Human intervention and interaction in the system may become a bottleneck in the operation of the system. (2.5 points).
2.
Complex systems can often no longer be designed to allow people to be part of the regular operation. It is also possible that the complexity of the system is so high that it is incomprehensible to humans. Also, the speed can be much higher than possible human intervention. The pathways used by artificial intelligence to produce solutions are now so complex that they are often no longer comprehensible by humans.
(2.5 points)
3.
There is a possibility that people's cognitive and haptic abilities may be overtaxed. Autonomous systems are able to make many decisions in less time and more reliably, and to process, store, and retrieve a greater amount of data. (2.5 points)
4.
It is also possible for multiple networked autonomous systems to be networked as a smart collective and solve even more complex tasks or achieve goals without the intervention of humans. (2.5 points).


QUESTION 216 OF 313
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What is Industry 4.0?
Briefly name the individual historical development steps up to Industry 4.0.



Industry 4.0 is a future project proposed by the promoter group “Communication of the Research Union Industry – Science”. (0.5 point for reference to the federal government, the specific mention of the group name is not considered relevant)

Industry 4.0 refers to the fourth industrial revolution (1.5 points): From mechanical manufacturing with steam engines (1.5 points), to mass manufacturing with electrical (1.5 points) and later electronic support (1.5 points), to networked, fully automated and individualized production. (1.5 points)
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What does Moore's Law say in its original version according to Moore? When was it set up?


Set up 1956 (2 points)
Since the introduction of microprocessors, the number of components (mostly transistors) per chip has doubled annually (2 points). Later he reduced the statement to doubling every 24 months. (2 points)

QUESTION 218 OF 313
DLBINGSD01_Offen_leicht_F1/Lektion 01
What does the total capacitive growth rate refer to? What is a possible unit for this?



The growth refers to the storage space of hard disks (2 points) at constant real space requirements (2 points), for example gigabytes per square inch (2 points).

QUESTION 219 OF 313
DLBINGSD01_Offen_mittel_F1/Lektion 02
Differentiate between the terms “sensor” and “actuator”. Give an example of each.



A sensor is a device that measures information from its environment and converts it into an electrical signal. (2 points)
Example: Temperature sensor (2 points for correct example)
An actuator works in exactly the opposite way. It converts an electrical signal into an action. It can generate a force to manipulate itself, other mechanical devices or the environment to perform some useful functions. (2 points) Example: Electric motor (2 points for correct example)
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Explain what customer benefits can be generated by IoT from the perspectives “In the city (smart cities)” as well as “In the countryside (agriculture)”.
Name two of each.


In the city, for example, networked cities (smart cities).
Here, inner- and intra-urban networking creates added value through intelligent traffic management, smart energy grids and security. (1.5 points each for correct naming, maximum 3 points).
In the countryside, for example, networked agriculture. Innovations in agriculture can lead to an increase in efficiency and achieve higher yields with reduced costs. (1.5 points per item, maximum 3 points).


Annotation: The above-mentioned customer benefits are taken from the script. Other added values are also conceivable, which are not mentioned here but may occur to students. If these seem logical, 1.5 points are to be awarded in the same way.

QUESTION 221 OF 313
DLBINGSD01_Offen_mittel_F1/Lektion 01
What is the Internet of Things?
Briefly explain the initial proof of concept. 
In what period was this used?



The Internet of Things, or IoT for short, is a digital overlay of information on the physical world (2 points).
The Internet of Things started in 1991 (1 point) with a networked coffee machine (1 point). At that time, a coffee machine at a university was monitored with the help of a camera connected to the Internet. Three times a minute, a new image was transmitted so that the filling level of the jug could be checked (2 points). In this way, the scientists did not have to go to the coffee machine first to see if there was any coffee left, thus saving time. The application ran for ten years and was shut down in 2001 (1 point). In contrast to classic
video surveillance, it was possible for anyone in the world with Internet access to view the level of coffee in the machine (1 point).
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What is Maslow's Hammer? What else is it called?
In which “proverb” can Maslow's hammer also be briefly summarized?


The Law of the Instrument - also known as “Maslow's Hammer” - (2 points) states that people who are well versed in one tool or approach tend to use that tool even when another would be more appropriate. (2 pts) In short: “The man with the hammer sees a nail in every problem.” (2 points)

QUESTION 223 OF 313
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What is generally criticized about IoT applications? 
Explain this with an example of your choice.



Even though it is possible to transform an object into a “smart” object, this does not automatically mean that it is also worthwhile, in other words that it generates added value. (2 points) The important thing with such concepts is to satisfy the actual need - not to solve a problem. Technology should be a means to an end, not an end in itself, and subject to the “law of the instrument” (also Maslow's Hammer). (2 points)

Possible examples:
In the late 1980s, cars “talked” to their drivers. For example, an open door was indicated by a voice output and not, as is common today, with graphic elements and a warning tone. The indication of the open door by means of speech was technically possible, but the speech output fulfilled more of an end in itself. More practical, and thus more meaningful, is a “simple warning tone” proof-of-concept for IoT applications:
Monitoring the coffee machine in a research institute using a web cam, the researchers at the institute were able to determine from their office whether coffee was still available, without having to go to the kitchen. Technically possible? Obviously, yes. Worthwhile? No. Purchasing more coffee machines would have been more cost effective.

(2 points per suitable example, 2 points for the corresponding explanation; evaluation analogous to suitable examples that differ from the above-mentioned examples)
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Explain the “wearable” category for mobile devices, considering various special features.
Give an example.


Devices in the shape and size of accessories and jewelry (2 points) can often be operated hands-free (i.e., they do not need to be held in the hand to be operated) (2 points) and function autonomously (2 points). These are low-resource devices (1 point), e.g., watches that act as personal information managers, earpieces that act as audio transceivers, eyeglasses that act as visual transceivers and contact lenses. (3 points for suitable example)

QUESTION 225 OF 313
DLBINGSD01_Offen_schwer_F1/Lektion 02



Implanted/embedded devices are often used for medical purposes (2 points), to enhance human functions. (2 points) They can also be used to improve the abilities of physically and mentally impaired people. (2 points) Implants can be silicon-based macro- or micro-integrated circuits, or they can be carbon-based (2 points), e.g., nanotechnology. 
Possible example: Cardiac pacemakers, prostheses with sensors and actuators, e.g., to enable an artificial hand to open and close. (2 points for suitable example)

QUESTION 226 OF 313
DLBINGSD01_Offen_leicht_F1/Lektion 02
Explain the “accompanying” category for mobile devices, considering various special features.
Give an example.



These are devices that are portable (1 point) or handheld (1 point) and are not attached or implanted on the body. (1 point)
Possible examples (3 points for correct example): Laptop computer
Cellphone
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What distinguishes portable mobile devices from handheld? 
Give one example of each.


Portable: designed for two-handed operation (while sitting). (2 points) These are generally the devices with the highest resources (e.g., memory or performance). (1 point) Example: Laptop (2 points for suitable example)
Handheld: Devices are usually held and operated with one hand. (1 point)
Multiple applications, such as communication, audio/video recording and playback, and mobile office, can be used in this way. (1 point) These are low-resource devices. (1 point) 
Example: Smartphone (2 points for suitable example)


QUESTION 228 OF 313
DLBINGSD01_Offen_schwer_F1/Lektion 02
Describe an example of automatic-intuitive systems.
What is the challenge in designing such systems?



Examples of automatic-intuitive systems: sliding door, opened by means of a sensor; or an escalator that only starts up when you step on it. (3 points for correct example). No explicit command is required for such intuitive systems to function. (1 point) The challenge is to design devices that can, on the one hand, communicate independently and at any time (2 points) and, on the other hand, are virtually invisible. (2 points) This requires the functionality and operability to remain recognizable to the user while being implemented automatically or intuitively. (2 points)

QUESTION 229 OF 313
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When was the classification of smart devices by tabs, pads and boards introduced? What are the limitations of such categorization?
What new category was created in consequence?



The 1991 (3 points) classification refers exclusively to flat objects with a visual display. (3 points) A more refined classification has since been made. Smart devices without a display can thus be greatly miniaturized. Such greatly miniaturized objects are called
“Micro-Electro-Mechanical Systems” (MEMS). (2 points)
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Explain the “Smart Dust” category.


Smart devices without a display can be miniaturized to a great extent, so-called Micro-Electro-Mechanical Systems (MEMS) (3 points). MEMS, or devices ranging in size from a few nanometers to micrometers to millimeters, represent the Smart Dust class. (3 points)

QUESTION 231 OF 313
DLBINGSD01_Offen_leicht_F1/Lektion 02
Explain the “Smart Skin” category. 
Where can this be used?



Devices belonging to the smart skin category are made of thin fabric based on light-emitting and conductive polymers (keyword organic computer devices). (3 points) These can be incorporated into flexible uneven display surfaces and products such as clothing or curtains. (3 points)

QUESTION 232 OF 313
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Explain the “Smart Clay” category.



Smart clays are ensembles of MEMS (2 points) that are formed into arbitrary three-dimensional shapes (2 points) called artifacts. (2 points)
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Explain the difference between augmented-reality (AR) and virtual-reality (VR) glasses.
Name one possible field of application for both AR and VR glasses.


With AR glasses, contextual information about the environment is displayed directly above specific objects. (2 points)
In VR, a computer-generated virtual world is displayed in real time. (2 points)
Possible application areas for AR glasses: manufacturing plants (maintenance, identification of parts, etc.), airline passenger service 
Possible application areas for VR glasses: Planning of homes, furniture, etc., simulation of complex situations in aerospace
(2 points per correct application areas)

QUESTION 234 OF 313
DLBINGSD01_Offen_mittel_F1/Lektion 02
What components make up MEMS in their simplest or most general form?



In their most general form, MEMS consist of micro- to millimeter-sized structures (2 points):
sensors, (2 points) actuators and (2 points) electronics. (2 points)

QUESTION 235 OF 313
DLBINGSD01_Offen_leicht_F1/Lektion 02
What is a transducer?



The main component of MEMS are the transducers (converters) that convert one type of signal or energy into another form (3 points). The term “transducer” thus describes both actuators and sensors (3 points), is very generic and is widely used in the field of MEMS.
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What is a sensor?
Name two possible measurement variables that can be detected by sensors.


A sensor is a device that measures information from its environment and converts it into an electrical signal (3 points).
Possible examples: sensors for temperature, force, pressure, speed, position, etc. (1.5 points per correct example)

QUESTION 237 OF 313
DLBINGSD01_Offen_leicht_F1/Lektion 02
What is an actuator?
Give two examples.



An actuator is a device that converts an electrical signal into an action (1.5 points). It can generate a force to manipulate itself, other mechanical devices, or the environment, in order to perform some useful function. (1.5 points)
Possible examples: loudspeakers, electric motors (1.5 points per example)

QUESTION 238 OF 313
DLBINGSD01_Offen_mittel_F1/Lektion 03
What requirements are imposed on processors for smart devices? Name four.



2 points each per correct example:
low-power processors / lower energy consumption 
high reliability
sufficient computing power
no or minimal direct intervention by humans (in medical, security, and transport industries)
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Name the main components of a CPU and briefly explain their function.


1 point for each correctly named component as well as correct function description the arithmetic-logic unit (ALU), performs arithmetic and logical operations through the processor register, which supplies the operations to be calculated to the ALU and stores the results of ALU operations
a control unit that controls the flow of all operations and communication for input and output of commands and data


QUESTION 240 OF 313
DLBINGSD01_Offen_leicht_F1/Lektion 03
What does a microcontroller consist of?
Is today's modern CPU a microcontroller? Why or why not?



A microcontroller is composed of:
an integrated circuit (IC) / CPU (2 points)
further components such as memory or peripheral interfaces (2 points)
Since today's CPUs also have other components integrated, modern CPUs are microcontrollers. (2 points)

QUESTION 241 OF 313
DLBINGSD01_Offen_leicht_F1/Lektion 03
What is meant by an analog version of a sensor?
Use an example of your choice for your explanation. 
What are these sensors used for and how are their signals converted?



Physical quantities can be measured with a sensor. (1 point) These are mostly converted into analog electrical signals (2 points). An analog electrical signal is an electrical voltage measured in volts. (1 point) Example: temperature sensor: a sensor could be designed to output a voltage of 0 volts at a temperature of 0°C and a voltage of 5 volts at a temperature of 100°C. (2 points for suitable example)
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What distinguishes a normal sensor from an integrated or stand-alone sensor?


A simple microsensor consists only of the sensor itself. (2 points) An integrated sensor additionally contains a preprocessor. (2 points) Stand-alone sensors consist of a preprocessor and processor in addition to the sensor. (2 points)

QUESTION 243 OF 313
DLBINGSD01_Offen_leicht_F1/Lektion 03
For the integration of processors in smart sensors to be meaningful, several conditions must be met. Name three.



 Possible answer choices.
Integration lowers the manufacturing costs of the sensor. Integration increases the performance of the sensor. 
The sensor would not work without integration.
If great market potential is seen and manufacturing costs can be kept low.
If a smart sensor adds value (through integration) and justifies the higher price.
(2 points for each correct item)

QUESTION 244 OF 313
DLBINGSD01_Offen_mittel_F1/Lektion 03
Can a slave be connected to several masters at the same time in a Bluetooth network? Give reasons for your answer.



In a Bluetooth network, a distinction is made between the topologies single-slave, multi-slave, and scatternet. (2 points) For all topologies, a master can be connected to several slaves as well as store inactive slaves in park mode. (2 points) Although an (inactive) slave can be assigned to several masters (1 point), an active slave can only be connected to one master. (1 point) Multiple simultaneous connections to different masters are not possible. (2 points)
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What are the advantages of the LTE standard over previously developed and used standards? Name three.


Compared to previous generations, there is a: significantly higher data speed 
lower latency 
improved energy efficiency
(2 points each for correct example)

QUESTION 246 OF 313
DLBINGSD01_Offen_leicht_F2/Lektion 04
What do the abbreviations LAN, PAN and BAN stand for? Differentiate the terms from each other.



Local networks are known as “Local Area Networks” (LAN) and enable communication in a demarcated area. (2 points) The Personal Area Network (PAN) is located within a person’s close radius or range and networks all devices in that area. (2 points) A body area network (BAN) is the combination of devices that are attached to the body of a person such as
a patient or an animal (for example, birds). (2 points)

QUESTION 247 OF 313
DLBINGSD01_Offen_mittel_F2/Lektion 04
Explain a PAN. 
Describe an example.



A Personal Area Network (PAN) occurs, for example, when two or more people want to exchange data directly via their carried devices (wireless) without relying on an Internet connection. (3 points) This can be done, for example, via WLAN, infrared, Bluetooth, but also via a wired USB interface. (3 points) A PAN also occurs when using wireless headphones or a smartwatch connected to a smartphone. (2 points for suitable example)
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What are the advantages of a PAN over a LAN?


Generally, Bluetooth is used to set up a PAN. Here, up to eight devices can be connected within a radius of 10 to 100 meters using low-power wireless communication. (1 point)
Through such networks, the connected devices can communicate directly with each other, but also be controlled among themselves. (2 points)
With a PAN, therefore, no additional infrastructure is usually required; (1point) it can be initiated at any time (1 point) and the group of participants is known at all times, so a high security standard is ensured. (1 pt)
This allows manageable, energy-saving, and cost-effective solutions (1 point) for different application scenarios across many different device types. (1 point)

QUESTION 249 OF 313
DLBINGSD01_Offen_leicht_F2/Lektion 04
What are the three network topology variants of a WPAN? 
What components do WPANs, or the topologies consist of?



Network topologies: (1 point for each correct example)
Star topology Cluster tree Mesh topology
Components: (1 point for each correct item)
PAN coordinator 
Fully functional device partially functional device
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Explain the structure of a star topology. 
Give an example.


In a star topology, all devices are connected directly to the PAN coordinator. (2 points) No direct communication can take place between the individual devices. (2 points) A laptop is an example of a PAN coordinator, to which the keyboard, mouse, headphones, and other devices are connected. (2 points for suitable example)

QUESTION 251 OF 313
DLBINGSD01_Offen_leicht_F2/Lektion 04
Explain the structure of a cluster tree topology. 
Give an example.



The cluster tree is an extension of the star topology. (2 points) Here, fully functional devices can also be set up as a connection module to other devices. (1 point) For the most part, however, the PAN coordinator is responsible for communication. (1 point)
A possible example is a connection between a PC and a printer via a wireless connection, where the printer has a direct connection to a scanner, and the PC does not need a direct connection to the scanner but can still be addressed via the printer. (2 points for suitable example)

QUESTION 252 OF 313
DLBINGSD01_Offen_leicht_F2/Lektion 04
Explain the structure of a mesh topology. Give an example.



Complex connections are covered with a mesh topology. The PAN coordinator often assumes a background role in this case, (2 points) because even fully functional devices can establish communications with other devices. (2 points) This is the case when, for example, a smartphone is paired with a laptop, which has a connection to a smartwatch at the same time. The laptop in turn serves as a PAN coordinator to keyboard, mouse, etc. (2 points for appropriate example).
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Explain the function of the CCU.


Within a WBAN architecture, the coordination node connects all sensor nodes via a wireless communication interface. (2 points) This coordination node can also be called the Central Communication Unit (CCU). (2 points) The CCU is responsible for collecting the information from the individual sensor nodes (2 points) and for sending this information to the next area. (2 points)

QUESTION 254 OF 313
DLBINGSD01_Offen_mittel_F2/Lektion 04
Explain the four areas of the WBA.



First area:
This includes the various sensor nodes, which are attached to or inside the human body.
Second area:
The coordination node (also Central Communication Unit, CCU) connects all sensor nodes via a wireless communication interface. The information from the individual sensor nodes is collected and sent on.
Third area:
Interface between coordination node and control center. Transferring data to the control center via a gateway node or mobile node
Fourth Area:
Information is collected, stored, correlated, and abstracted here. Data can be viewed and analyzed.
(2 points per correct explanation)
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List four challenges currently facing smart device development. 
How does this affect the design of middlewares?


Challenges are
communication between other smart devices (1 point) interfaces to sensors and actuators (1 point) 
knowledge management (1 point)
the distribution of computing power (1 pt)
To facilitate the development process, research is focused on defining new frameworks and middleware for “rapid prototyping” of smart devices. (3 points) These middlewares typically provide a well-defined platform and application programming interface (API), (2 points) through which new smart devices can be programmed and deployed. (1 point)

QUESTION 256 OF 313
DLBINGSD01_Offen_schwer_F2/Lektion 04
Middleware for smart devices has to meet various requirements. Explain the heterogeneity and application development requirements in detail.



Applications that use smart devices should be able to be implemented or programmed independently of the specifications of specific smart device manufacturers. (2 points) For example, if an application is based on a “smart chair”, it should be able to use other smart chairs produced by different manufacturers. In addition, the application should be able to use smart devices that will be built in the future. (2 points) This means that a standardized approach must be used or (3 points), should this not be possible (since standardization is a lengthy process), (1 point) software-layering-based (dynamic) adaptation techniques between the application layer and the smart device layer must be used. (2 points)
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Middleware for smart devices has to meet various requirements. Explain the adaptability requirement of smart devices in detail.


Smart devices can be used to offer various services. The type and number of smart devices used may vary for different services. (1 point) This variation can also occur with the same service. (1 point) Accordingly, the service cannot be uniquely identified on the basis of the smart devices used. (1 point) It is also difficult to define standardized interfaces for the respective services. (1 point) The requirement for adaptability of smart devices emphasizes the need for adaptable services and adaptable smart devices. (2 points) To meet this requirement when creating a service, dynamic operations must be developed (2 points) to add, modify, and remove the various smart devices. (2 points)

QUESTION 258 OF 313
DLBINGSD01_Offen_schwer_F2/Lektion 04
Middleware for smart devices has to meet various requirements.
Explain the requirement for evolution of applications with smart devices in detail. Specifically address “evolution through learning”.



Applications and smart devices should be easily and rapidly prototyped and updated through appropriate mechanisms. (1 point) To create a new IoT application, it should be possible to try out potential smart devices easily and quickly as a prototype in order to evaluate the potential of the utilized smart device at an early stage. (1 point) When utilizing an early prototype, a decision can be made very quickly as to whether the smart device is worth considering. (1 point) Good middleware is needed so that the various smart devices can be connected easily. Since the application is constantly evolving due to the frequent replacement of smart devices during the development phase, and new insights are always being gained, this is referred to as an evolution. (2 points) This evolution can be driven by programming (1 point), by learning (1 point), or by both. (1 point) In particular, evolution by learning is usually based on intelligent self-evolving components (application-level components and smart devices) that are able to control their own development based on a learning model (e.g., software agents). ( 2 points)
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Google Glass is seen as a possible application for smart devices.
Explain the critical issue with using Google Glass. In which environment is a broad spectrum of applications nevertheless envisaged in the future?


From a privacy point of view, it involves a deep intrusion into the privacy of users and people in the surrounding area. (2 points) All recorded data is stored on Google's servers. (1 point) Even covert spying is possible. (1 point) However, visionaries see a broad area of application for the product in the entrepreneurial environment. (2 points)

QUESTION 260 OF 313
DLBINGSD01_Offen_schwer_F2/Lektion 04
What advantages or effects does OCI offer? Describe five.



Native apps can be developed that, unlike web-based solutions, do not require web servers or an active Internet connection. (2 points) These applications run completely autonomously on the end device, place only a minimal load on the control system, and allow maximum flexibility. (2 points)
The devices can connect to several control devices in parallel and access various applications of the control system at the same time. (2 points) Thanks to the Open Core Interface, mechanical engineering companies can independently implement smart device applications, (1 point) drive independent innovations, (1 point) shorten “time-to-market” (1 point) and flexibly offer customized solutions. (1 point)

QUESTION 261 OF 313
DLBINGSD01_Offen_leicht_F2/Lektion 05
Explain the abbreviation UI. Describe two examples of a UI.



In information technology, the user interface (UI) is everything that is included with an information device to enable interaction by the user. (2 points)
Examples: (2 points per suitable example)
Screens, keyboards, a mouse and the appearance of a desktop. It is also the way a user interacts with an application or website.
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What does the UX comprise?


The aesthetic appearance of the device, the response time, and the content presented to the user in the context of the user interface. (2 points each)

QUESTION 263 OF 313
DLBINGSD01_Offen_schwer_F2/Lektion 05
Differentiate between UI, GUI, and mobile UI. Describe two examples each for UI and GUI.



In information technology, the user interface (UI) is everything that is included with an information device to enable interaction by the user. (2 points) These can be screens, keyboards, a mouse, and the appearance of a desktop. It is also the way a user interacts with an application or website. (1 point per suitable example)

The Graphical User Interface (GUI) extends the UI to display content on the screen. (2 points) Elements of a GUI include windows, pull-down menus, buttons, scroll bars, and icons. With the increasing use of multimedia as part of the GUI, sound, speech, moving images, and virtual reality are increasingly becoming the GUI for many applications. (1 point per suitable example)

Mobile UI is specifically concerned with creating usable, interactive interfaces on the smaller screens of smartphones and tablets, as well as enhancing special features such as touch controls. (2 points)

QUESTION 264 OF 313
DLBINGSD01_Offen_mittel_F2/Lektion 05
Explain the structure and operation of a wire resistive touchscreen.



Touchscreens of this type consist of a glass plate (1 point) and a film screen (1 point), each covered with a thin transparent metal layer. (1 point) There is a narrow gap between the covered glass plate and the covered film screen, which is held by spacers. (1 point) When a user touches it, the two metallic layers form a contact, creating an electrical flow. (2 points) The contact point is determined by this voltage change. (2 points)
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Describe two advantages and two disadvantages of wire resistive touchscreens.


Advantages: (2.5 points for each correct item)
This technology allows this type of touchscreen to be used with almost any object, be it finger, finger in glove, stylus, etc.
There is a tactile sensation as the thin film yields.
Also advantageous are very low manufacturing costs (the lowest compared to other technologies).
Low energy consumption.
Resistance to liquids and contaminants (dust, oil, grease, moisture)
Disadvantages: (2.5 points for each correct item)
In contrast to the other technologies, they do not produce such sharp images.
The outer polyester film is susceptible to damage from scratches, impacts, and sharp objects.


QUESTION 266 OF 313
DLBINGSD01_Offen_mittel_F2/Lektion 05
Explain the design and operation of a surface capacitive touchscreen.



In this type, a transparent, conductive electrode layer is arranged on a glass plate. (2 points) This layer is in turn safeguarded by a protective cover. (2 points) A finger touching the screen triggers a response due to the static electrical capacity of the human body, whereby part of the electrical charge is transferred from the screen to the user. (2 points) This leads to a decrease in capacity, which is detected by sensors at the corners of the screen. (2 points)
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Describe two advantages and two disadvantages of surface capacitive touchscreens.


Advantages (2.5 points for each correct item)
In contrast to wire resistive, surface capacitive touchscreens have a much better image sharpness and a more robust screen.
Resistance to surface contaminants and liquids (dust, oil, grease, water droplets) is excellent.
The high scratch resistance is particularly advantageous for mobile devices.
Disadvantages: (2.5 points for each correct item)
Touch by a bare finger or with capacitive pens required for activation 
Sensitive to electromagnetic interference


QUESTION 268 OF 313
DLBINGSD01_Offen_mittel_F2/Lektion 05
Explain the design and operation of a projected capacitive touchscreen.



The touchscreen consists of a glass panel as a base for two electrode films (2 points) and a protective layer. (2 points) An IC chip generates a three-dimensional electrostatic field. (1 pt) Touching with fingers changes the ratios of electric currents. (2 points) The touch points can be determined by a computer. (1 point)
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Describe two advantages and two disadvantages of projected capacitive touchscreens.


Advantages (2.5 points for each correct item)
Operation is possible not only with a bare finger, but also with several fingers (multi-touch activation) and with thin cotton or surgical gloves.
The image sharpness is outstanding.
Scratch-resistant and resistant to surface contaminants and liquids (dust, oil, grease, moisture)
Disadvantages (2.5 points for each correct item)
Sensitive to electromagnetic interference.
Even if multiple fingers are detected, only touches with exposed fingers or at least with thin surgical or cotton gloves can be detected.


QUESTION 270 OF 313
DLBINGSD01_Offen_leicht_F2/Lektion 05
How is a gesture defined?



A gesture is a “spontaneous or conscious movement of the body (2 points), especially of the hands and head, which accompanies or replaces someone’s words and expresses a certain inner attitude”. (2 points)

QUESTION 271 OF 313
DLBINGSD01_Offen_mittel_F2/Lektion 05
Speech recognition by a computer involves several steps. 
Explain how the language is captured and prepared.



A microphone is used to capture speech and pass it to the computer in raw speech waveforms. (1 point) This raw data is sampled via an analog-to-digital converter and digitally encoded. (2 points) Special filters separate the speech from other signals such as background noise, etc. (2 points) Further windowing, scaling and data compression are performed on the speech extracted from the audio recording to enhance the components of the spectral representation that are useful for speech recognition. (2 points) Here, the amount of information is reduced. (1 point)
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Speech recognition in the computer involves several steps. 
Explain the pattern matching algorithm.


The pattern-matching algorithm processes so-called speech frames. (2 points) This is a specified number of speech parameters in a specified time interval. (1 point) Speech frames are compared by the algorithm to speech templates or generative speech models. (2 points) In this comparison, the match between the speech frame and the speech template or models is calculated (pattern matching). (2 points) The best results are cached. (1 point)

QUESTION 273 OF 313
DLBINGSD01_Offen_mittel_F2/Lektion 04
What are the advantages and disadvantages of a LAN compared to a WLAN? Name two of each.



Advantage: (2 points each) Higher bandwidth 
Higher network security
Disadvantage: (2 points each)
More complex configuration/setup
Wired -> low flexibility or interchangeability. 
Higher cost
Lower efficiency


QUESTION 274 OF 313
DLBINGSD01_Offen_leicht_F2/Lektion 05
What is multimodal control?
Name two possible elements of a multimodal control system.



Multimodal control is the further and new development of user interface concepts and input devices (2 points) as well as their combination and integration (2 points) into a multimodal interface/control.

Elements of multimodal control: (1 point each per correct example, max. 2 points total) Interactive surfaces, tangible user interfaces, digital “augmented” pens, voice input, gestural interactions, and other natural or expressive interaction technologies.
[image: ]QUESTION 272 OF 313
DLBINGSD01_Offen_mittel_F2/Lektion 05


09.02.2022
143/167
(c) IU



What is triple or quadruple play?
What infrastructure/electrical components does it refer to? Give two examples.


Previously, service access points used isolated services and information and performed actions. If several services needed to be combined, separate access devices and networks were used. (2 points) Today, on the other hand, various services are provided via more integrated, interoperable ubiquitous services and networks. (2 points) Data networks can nowadays be used to simultaneously access the Internet and video and voice services. In telecommunications, this is referred to as “triple play” (voice, data, video) or “quadruple play” (triple plus cellular communications). (2 points) These designations refer to infrastructural areas such as IP telephony, video-on-demand, television and radio over the same network as well as to electronic components. (1 point per item)

QUESTION 276 OF 313
DLBINGSD01_Offen_leicht_F2/Lektion 06
Provide an example of an outdated device and explain how it has changed with triple or quadruple play.



(3 points for description of an outdated device, 3 points for change today) Evaluation using Smart TV as an example:
In the late 1990s, a smart TV would have needed a TV, radio, Internet and telephone connection to cover the same functionality, as each service was provided via a separate network. (3 points) Today, a connection via WLAN, for example, is sufficient. WLAN thus “substitutes” one connection for three (triple) or four (quadruple) connections. (3 points)

QUESTION 277 OF 313
DLBINGSD01_Offen_leicht_F2/Lektion 06
What is context sensitivity? Also refer to ubiquitous systems.



Context sensitivity means that a system or application reacts differently depending on the situation. (2 points) Ubiquitous systems that recognize and process the context of their users via sensors can offer their services in an optimal manner (2 points), in the best case even without direct user intervention. (2 points)
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What are the advantages of context sensitivity? Describe four.


(2 points for each correct item)
Considerable reduction in the resources needed for the provision of a service. Making all ubiquitous services available would be very costly (energy consumption, storage space usage, etc.).
Increase of clarity, as only useful services are offered.
Reduces user overload by providing situational services. An excess of all kinds of information and data would overload the user.
Load reduction (see third advantage) allows the user to focus their attention on decision-making and does not need to act hastily.


QUESTION 279 OF 313
DLBINGSD01_Offen_mittel_F2/Lektion 06
Explain the different types of context awareness using an example of your choice.



(2 points for choosing an appropriate example, 2 points each for explaining context awareness)
Example:
Context-aware/smart digital camera (2 points)
A context-aware camera uses pattern and face recognition to detect people who are in the grid. The camera can be set to focus on faces automatically (physical context). (2 points)
The camera can also be configured to display the names of the respective persons in addition to the faces - as far as they are known to the camera (human context). (2 points)
Monitors or printers, available in the network and also context-aware, are used by such a camera to display or print the photos (ICT context). (2 points)
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What is the goal of UbiCon systems in terms of context sensitivity? What is it not?


The goal of UbiCom systems is not to support globally available omnipresence (1 point) or to network all systems that can be networked (1 point) and link them into a giant omnipresent domain. (1 point) The goal of UbiCom systems is context-sensitive ubiquity (2 points), which only allows situational access. (1 point)

QUESTION 281 OF 313
DLBINGSD01_Offen_schwer_F2/Lektion 06
What problems may arise in practice with context awareness in relation to human context?
Use an example of your choice to explain and discuss one advantage and one disadvantage of each.



Point distribution:
2 points for selection of suitable example
2 points for correct recognition of the context
3 points each for explanation of ideal case and problem in relation to context
Example:
Context-aware camera (2 points), with automatic face detection when taking photos (= human context). (2 points)
When taking a photo, the camera recognizes the faces of all the people being photographed and assigns the corresponding name to each person. This information is stored with the image. (3 points) However, this could be used to “register” not only friends, but all people who happen to be in the picture. Also, due to increasingly strict data privacy regulations, determining the human context is becoming more and more difficult or should be handled with caution due to legal restrictions. It must be ensured that what is done with this data and who has access to it cannot be misused, etc. (3 points)
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What is the difference between active and passive context-aware systems?


There are context-sensitive time-critical applications where the response time of the automated system is significantly higher than that of humans. (1 point) Purely active context-aware applications are used in this case. (1 point) It is advisable to hand over control completely to the system. (1 point) If the systems do not technically act with a better reaction time than the human in every situation, or if there are legal requirements, manual intervention by humans must still be possible. (2 points)

Passive context-aware systems are those that can be configured (1 point), have no direct influence on human action (1 point), or provide cues. (1 point)

QUESTION 283 OF 313
DLBINGSD01_Offen_mittel_F2/Lektion 06
What are the key issues to consider when designing context-based systems? Formulate four.



(2 points per correct item / max. 8 points)
Is an active intervention of the system purposeful or possible? Is a passive system sufficient?
How much control and privacy is a person willing to give up? 
How and where is the context stored?
Who has access to the information? Where does the data need to be distributed?


QUESTION 284 OF 313
DLBINGSD01_Offen_leicht_F2/Lektion 06
What is autonomy? Briefly explain the meaning of the term in general and in relation to autonomous systems.



Autonomy describes a feature of ubiquitous systems and refers to the independent execution of actions. (1 point) Autonomous systems may be connected to other systems or environments. (2 points) However, the control of the system is autonomous and independent. (2 points) Such systems can also make decisions independently of other systems or be self-determined and self-sufficient. (1 point)
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Describe the difference between the goal and rule orientations of autonomous systems.


Goal-oriented: Predefined goals are to be achieved. The way to the goal is determined differently and in a self-organized way. (3 points)
Rule-oriented: No definition of goals. Action based on predefined rules. (3 points)

QUESTION 286 OF 313
DLBINGSD01_Offen_mittel_F2/Lektion 06
Ubiquitous systems tend to be highly user-centric, but not all functions can be meaningfully performed by users.
Explain two cases where functions should be executed completely autonomously by the system.



Possible answer choices. Point distribution: 4 points each with the following distribution:
1. Systems are becoming more complex, faster, more dependable, and more secure. (2 points) Human intervention and interaction with the system may become a bottleneck when the system is in operation. (2 points)
2. Complex systems can often no longer be designed so that people are part of the regular operation. (2 points) The complexity of the system can be so high that it is incomprehensible to humans. The speed can also be so high that human intervention is no longer possible. The pathways used by artificial intelligence to produce solutions are now so complex that they are often no longer comprehensible by humans. (2 points)
3. There is a possibility that people's cognitive and haptic abilities may be overtaxed. (2 points) Autonomous systems are able to make many decisions in less time and more reliably, and to process, store, and retrieve a greater amount of data. (2 points)
4. It is also possible for multiple networked autonomous systems to be networked (2 points) as a smart collective and solve even more complex tasks or achieve goals without the intervention of humans. (2 points)
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QUESTION 287 OF 313
DLBINGSD01_Offen_schwer_F2/Lektion 06

What should generally be considered when designing autonomous systems? 
Address the context of the system.
List five requirements for the design.


Combining systems at the network level is a relatively simple task and is now possible fully automatically. At a higher level, however, this networking is more difficult. Building, maintaining, and networking individual systems into large, open, heterogeneous, and complex collectives requires uniform standards, heterogeneous data sources, and coordinated interfaces. (2 points) Thus, systems should be designed to be autonomously built, (1 point) adapted, (1 point) maintained, (1 point) dismantled if necessary, (1 point) and restructured (1 point). For this, autonomous systems should be able to recognize the state of their environment (context sensitivity), (1 point) to create smart behavior models from this environmental situation, (1 point) and to adapt actions to this model and the changing context. (1 point)

QUESTION 288 OF 313
DLBINGSD01_Offen_leicht_F2/Lektion 06
Why is smart device management necessary?



When using applications with smart devices, various data is generated that must be collected and processed. (2 points) Operational and strategic decision-making must be monitored and managed in order to actively maintain or modify system operations. (2 points) A management system may perform various administrative activities and may involve operating system management and subtypes such as security management. (2 points)

QUESTION 289 OF 313
DLBINGSD01_Offen_leicht_F1/Lektion 01
Why is the further development of energy supply a problem in the development of smart devices?



Accumulators and batteries are becoming smaller and more powerful. (2 points) Nevertheless, this development is significantly slower than the development of processor performance, mass storage, communication costs or sensor technology (2 points), which leads to shorter runtimes with increasing performance. (2 points)
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Classify a smart watch into the categories Tab, Pad, and Board. Give reasons for your answer.


A smart watch is a mostly digital and “smart” wristwatch with a small display that can be worn directly on the body. (2 points) It is thus “concealable” (2 points), and its size is smaller than 10 cm. (2 points) Accordingly, only the Tab category is appropriate. (2 points)

QUESTION 291 OF 313
DLBINGSD01_Offen_schwer_F1/Lektion 02
Name five applications each for MEMS from the automotive field.



Possible applications (according to script, others conceivable): Smart navigation sensors
A/C compressor sensor
Brake force sensor and acceleration sensor for the suspension 
Sensors for fuel level and vapor pressure
Airbag sensors 
Smart tires
(2 points each per correct item / maximum 10 points)

QUESTION 292 OF 313
DLBINGSD01_Offen_mittel_F1/Lektion 02
Name five applications each for MEMS from the field of medicine.



Possible applications (according to script, others conceivable): Blood pressure sensors
Muscle stimulators and drug delivery systems
Implanted pressure sensors Prosthetics
Miniature analyzers Pacemakers
(2 points each per correct item / maximum 8 points)
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Name four applications each for MEMS from the defense field.


Possible applications (according to script, others conceivable): Ammunition guidance
Monitoring
Reinforcement systems Embedded sensors 
Data storage 
Aircraft control
(2 points for each correct examples / maximum 8 points)

QUESTION 294 OF 313
DLBINGSD01_Offen_leicht_F1/Lektion 03
What is meant by the learning function for sensors? 
How is this realized?



Sensors lose accuracy over time. (1 point) This may be due to contamination or other environmental conditions. (1 point) Networking with other sensors (1 point) and embedding artificial intelligence (1 point) or neural networks (1 point) can detect and compensate for these inaccuracies. (1 point)

QUESTION 295 OF 313
DLBINGSD01_Offen_leicht_F2/Lektion 05
What is Surface Computing?
Name two possible input devices.



Surface computing combines multiple touch-sensitive displays conceptually and technically, (2 points) creating a user experience based on natural and direct touch interaction. (2 points)

Examples: (1 point each / maximum 2 points)
Mobile handhelds Multi-touch tables Wall displays
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QUESTION 296 OF 313
DLBINGSD01_Offen_schwer_F2/Lektion 06

What problem may arise in practice in the context awareness of ubiquitous systems with respect to the physical context?
Use an example of your choice to explain.


Point distribution:
2 points for selection of suitable example
2 points for correctly recognizing the context
3 points each for explanation of ideal case and problem in relation to context

Example:
Context-aware camera, (2 points) with acquisition of the GPS position when taking photos (=physical context). (2 points) The context here is dependent on the reception quality of the GPS. In the open-air, location determination is possible to within a few meters using GPS. (3 points) Inside buildings, accurate location determination is very imprecise or even impossible due to the poor quality of GPS signal reception. (3 points)

QUESTION 297 OF 313
DLBINGSD01_Offen_schwer_F2/Lektion 06
What problem may arise in practice in the context awareness of ubiquitous systems with respect to the ICT context?
Use an example of your choice to explain.



Point distribution:
2 points for selection of suitable example
2 points for correctly recognizing the context
3 points each for explanation of ideal case and problem in relation to context
Example:
Context-aware camera, (2 points) with Bluetooth, WLAN or similar interface for data exchange and communication with other devices (=ICT context). (2 points) Ideally, by exchanging data with other devices or servers, the captured photo can be uploaded directly online to the cloud or similar. Direct access to locally available printers is also possible. (3 points) However, especially in public networks, the risk of devices being hacked or manipulated is high, as they exchange information over the network. Thus, other users/hackers can access the information. (3 points)
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QUESTION 298 OF 313
DLBINGSD01_Offen_leicht_F1/Lektion 01

Explain what customer benefits can be generated by IoT from the perspectives of “on the road” and “at home”.


On the road, for example, networked devices or vehicles (smart mobility). Pervasive “smart” networking is seen here, bringing physical and digital life closer together. (3 points)
At home, for example, networked apartments (smart home). Here, smart buildings create added value by improving energy efficiency and security, as well as health and education. (3 points)
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The world's first smartphone was taken off the market two years after its launch. Why?
Also, name two features that the smartphones of that time have in common with today's smartphones.



The smartphone had a clock, a calendar, a calculator touch screen, icons to tap, and a calculator. (2 points for each correct item)
The cellular networks of the time were not designed for data transmission. Data services could not be used with them (2 points). The smartphone also lacked a web browser. (2 points)
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Complete the following chart, citing references (a through c.3), and describe the purpose of the chart.

	Comment by Hazel McLoughlin: This chart will need to be replaced by the translated version from the graphics file.
a.1) Sensor (1 point)
b.1) Sensor b.2) Preprocessor (1+2 = 3 points)
c.1) Sensor c.2) Preprocessor c.3) Processor (1+1+2 = 4 points)
Purpose: Evolution from sensor to fully integrated smart sensor (2 points)
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What characterizes a smart sensor according to Breckenridge and Husson ? Name five characteristics.
What year is the definition from?


A smart sensor has...
a data processing interface. (1 point)
an automated filter function, (1 point) which recognizes and eliminates abnormal or unusual values. (1 point)
a modifiable algorithm. (1 point)
a specific amount of storage space. (1 point)
The sensor can...
be coupled with other sensors. (1 point)
adapt to changes in environmental conditions. (1 point) 

Year: 1978 (3 points)
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Complete the following chart, citing references (1.a through 5.b).

	Comment by Hazel McLoughlin: This chart will need to be replaced by the translated version from the graphics file.
1 Signal compensation, temperature compensating acceleration sensor
2 Structural compensation, resistive gas sensor pair with different geometry
3 Self-testing, ADC chips
4 Multi-sensing, electronic nose (Gardner/Bartlett 1999)
5 Neuro-morphism, “Cellular automata” and VLSI chips

(1 point per class, 1 point per example)
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Complete the following chart, citing references (1-5).

	Comment by Hazel McLoughlin: This chart will need to be replaced by the translated version from the graphics file.
1 The device automatically compensates for environmental conditions such as temperature, air pressure, etc.
2 Physically designed to reduce signal-to-noise for increased functionality.
3 The sensor tests itself and has self-diagnostic functions.
4 The sensor combines identical or different sensors to increase performance.
5 The sensor shares characteristics with biological structures such as neural networks.

(2 points per applicable description)
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Complete the following diagram, citing references (2.a-4.c). What purpose does it serve?


2
a) Structural compensation
b) Physically designed to reduce signal-to-noise for increased functionality
c) Resistive gas sensor pair with different geometry

4
a) Multi-sensing
b) The sensor combines identical or different sensors to increase performance
c) Electronic nose (Gardner/Bartlett 1999)

(1 point per class, 2 points per applicable description, 1 point per example)
Purpose: Classification of smart sensors
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Complete the following diagram, citing references (1.a-3.c).


1
a) Signal compensation
b) The device automatically compensates for environmental conditions such as temperature, air pressure, etc.
c) Temperature compensating acceleration sensor

3
a) Self-testing
b) The sensor tests itself and has self-diagnostic functions
c) ADC chips

(1 point per class, 2 points Per applicable description, 1 point per example)
Purpose: Classification of smart sensors
[image: ]QUESTION 305 OF 313
DLBINGSD01_Offen_schwer_F1/Lektion 03


09.02.2022
159/167
(c) IU



Answer the following questions about cellular communications:
a) Which standards belong to the second generation (2G)?
b) In what period of time was this generation built in Europe?
c) What was the original purpose of 2G?
d) What changes have been made to 2G over time and why?
e) What disadvantage does 3G have compared to 2G?


a) GSM, GPRS or EGDE (2 points)
b) Early 90s (2 points)
c) Speech transmission (2 points)
d) Addition of GPRS and later EDGE to enable data transfer (2 points)
e) 3G is not implemented uniformly internationally, so devices may be incompatible. (2 points)
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Complete the chart indicating the references (1-8). Who is its author?


1 Automotive
2 Manufacturing
3 Construction
4 Supply Chain
5 Smart Enterprise
6 Intelligent Environment
7 Intelligent Living
8 Intelligent Enterprise

(per digit 1 point; GSMA (global industry association of mobile operators) 2 points)
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Select an industry sector according to the GSMA classification and provide a detailed description of an example of an IoT application.
Specifically address the role that smart devices play in this context and what improvements can be achieved through the use of smart devices in specific cases.


Selection of an industry sector from the figure “Industries of the Internet of Things,” p. 18: (2 points). Description of a plausible application: (3 points) for medium-good example, +3 points for top example. Reference to smart devices recognizable: (2 points)
Example: Predictive Maintenance (Predictive Maintenance Techniques): (2 points)
The continuous tapping of sensor data, e.g., in manufacturing, allows the prediction of future events. Predictive maintenance thus helps determine the condition of things in operation. They help to estimate when maintenance should be performed. This approach promises cost savings over routine or time-based preventive maintenance strategies because tasks are performed only when warranted. It is used to perform condition-based maintenance, which is done according to estimates of the deterioration state of an object. (3 + 3 points)
Smart devices are primarily devices that can tap sensor data on the machines and send it to the network or initiate or even implement maintenance processes themselves. (2 points)
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Assign the correct metric to the data sets shown (long and short notation).
Also select any three data volumes and briefly describe an example of their application.


1.024 KB kilobyte (single text files) 
1.024^2 MB megabyte (audio or image files)
1.024^3 GB gigabyte (longer HD videos, 3D video games, monthly cellular communication volume) 
1.024^4 TB terabyte (backup of a PC)
1.024^5 PT petabyte (professional file servers)
1.024^6 EB exabyte (storage capacity of large data centers, daily data traffic on the Internet) 
1.024^7 ZB zettabyte (amount of data produced annually on the Internet)
1.024^8 YB yottabyte

(0.5 point per correct assignment, 2 points per applicable example.)
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Describe how communication costs have developed in the past. 
Also consider how communication requirements have changed.
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The costs of communication via the Internet and telephone networks have developed logarithmically. (2 points) In 1995, it cost 2$ to transmit one kilobit (125 bytes) over the Internet. (2 points) Today, the cost is only about two cents (for infrastructure, electricity, etc.). (2 points) It is true that the cost of transferring the amount of data is in the cent range. However, as data volumes increase disproportionately, ever-faster Internet connections and greater bandwidths must also be made available. (2 points) The faster an Internet connection, the more data can be transferred in the same period of time, but the more expensive the communication becomes. (2 points)
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Complete the chart indicating the references (1-8). 
In which year was it created?


1 Intelligent Buildings
2 Consumer Electronics
3 Utilities
4 Retail and Leisure
5 Agriculture and Environment
6 Intelligent Environment
7 Intelligent Living
8 Intelligent Enterprise

(1 point per answer; 2014 (2 points, 1 point for 2013 or 2015))
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Answer the following questions about the first concept of a lightweight portable computer.
a) When was the concept developed?
b) Who developed it?
c) What was the original target audience?
d) When and where was the concept first presented to the public?
e) When was it technically implemented?


a) 1968 (2 points, 0.5 point deduction per year difference up or down)
b) Alan Kay (2 points, 1 point each correct first or last name)
c) Children (2 points)
d) 1972, four years later, (1 point, still 0.5 point for two years +/-); in Boston (1 point)
e) 20 years later (2 points)
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Complete the chart indicating the references (1-8). 
For what purpose was it created?


1 Smart Cities and Transportation
2 Health
3 Energy Services and National Security
4 Worried Well
5 PCs, Tablets and Handset Data
6 Intelligent Environment
7 Intelligent Living
8 Intelligent Enterprise

(1 point per answer)
These are industries of the Internet of Things, or 13 M2M sectors.
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