Unit 1 	Comment by Johnson, Lila: Please maintain the numbering system throughout the file in the translated version.
1.1 
1. As our current period of advanced digitalization, Industry 4.0, M2M, and the Internet of Things (IoT) continue to progress, companies must develop and successfully implement profitable business models and smart services in response. Here, it is important to include both the B2B and B2C sectors in our considerations.	Comment by Johnson, Lila: Correct answers are shown using italics and underline. Please maintain this formatting in the translated document.

2. Name the five central paradigms of industrial manufacturing (PIMs).
· PIM 1 – Vertical and horizontal integration
· PIM 2 – Peripheral intelligence
· PIM 3 – Peripheral control
· PIM 4 – Consistent digital engineering
· PIM 5 – Cyber-physical production systems

3. A cyber-physical production system is a construct made up of production systems that provide data to the control system via the use of sensors and actuators. 

1.2 
1. Smart services act as a supplement to Industry 4.0 smart products. It is assumed that new forms of services are smart by default, and indeed that they should be smart. This involves, amongst other things, the use of new technologies such as sensors, processors, artificial intelligence (AI), and cloud connections. 

2. Who or what are smart services centered on? Please choose the correct statement.
When it comes to smart services, ...
· ...only the technology is important.
· ...the right software is the only important factor.
· ...the customer is at the center.
· ...the managing employee is at the center.
· ...customer benefit should be ignored.

1.3
1. Describe an example of a smart service in the field of transportation/ordering on the move/sharing/using service offers.
One of the consequences of smart services is that it may no longer be worthwhile for some individuals to buy a car. It may be cheaper to use their smartphones to order a car based on their individual situational requirements and location. This is referred to as a “car sharing” service. Another version of this service exists in the form of driving services such as Uber.
Unit 2
2.1 
1. Describe the relationship between smart data, big data, smart services, and business models.
New business models can be developed on the basis of smart, data-driven services. Smart data is produced by establishing connections within a large amount of data (big data). Information can be generated from smart data, which can then be used as the basis for business models. Having gone through this process of refining big data into smart data, it can then be monetized as new smart products and smart services that can be combined on an individualized basis. This opens the door to new business models, allowing the significant potential offered by these volumes of data to be put to innovative use. Disruptive business models are created when digital data is used and combined.	Comment by David Stockings: See comment in Script re: "Verknüpfung".

2.2
1. Smart products, also known as intelligent products, are products that can connect to the internet and that are equipped with sensors. Smart products are able to collect data. They analyze the data and can both send and receive it, hence why they are referred to as “intelligent”.

2. What options do smart services and smart data open up in terms of the importance of the user, their customer experience, and the services offered?
Smart services allow the user to be at the center. Smart data enables companies to provide individualized service. The supplier is able to offer a personalized customer experience and individualized service. The role of service innovation will only continue to increase in the future.
2.3
1. Intermediaries provide access to platforms that can quickly and easily connect suppliers and buyers, with intermediaries or agents even being able to gradually take control of the customer interfaces. 

2. Why are intermediary business models, or agent models, becoming increasingly important?
Intermediary business models, or agent models, are becoming increasingly important because there is a fundamental value in empirical information about customers and their needs. E-commerce marketplaces, such as Alibaba, Amazon, and eBay, have achieved significant size advantages and dominant market presence. Many suppliers that are generally reliant on their services could hardly survive without them. As such, a certain relationship of dependence is developing. But trade is not the only area in which digital customer access is important. For example, in logistics, it is also essential to fourth-party logistics (4PL) providers, which do not have their own transportation infrastructure.

3. What do intermediaries enable suppliers and buyers to achieve within the market?
Intermediaries provide visibility, access, and evaluations within the market. They, therefore, enable buyers to access previously unutilized resources. Intermediaries also help suppliers generate new orders. Their revenue stems from the commission they charge on the orders that they broker.
2.4
1. Briefly describe the market situation of intermediaries. What portals have become prominent? What are intermediaries increasingly building their business models on?
One clear observation about intermediaries and intermediary platforms is that they are increasing the pressure that new players are exerting on the market. Examples include brokers and, in particular, the rapidly expanding comparison portals. Intermediaries are also creating a type of transparency – or at least the appearance of transparency – for end customers with their increasingly intelligent search engines. Customers can easily access these services at home or on the move. As in neighboring business models, the intermediary market is home to both wide-ranging players, such as Check24, and more specialized portals. These are now operating in almost every part of the captive finance field.

Unit 3
3.1 
1. What is the “Business Model Canvas”?
The Business Model Canvas is a method for summarizing, visualizing, and developing business models.
3.2
1. What is a “persona”?
A persona is a fictional representative of a customer group, one that combines all of that group’s characteristics, expectations, and practices.
3.3
1. The customer journey, i.e., the individual steps that the customer takes, represents how the customer approaches the company or how they engage or interact with the company at all of the touchpoints.
3.4
1. What is the purpose of domain-driven design (DDD)?
Domain-driven design (DDD) is used to design complex, project-oriented software. It is a set of design patterns and a type of development philosophy.

2. What is a “domain”?
A domain is a delimited problem area, specialist zone, business field, or area of deployment.

3. What are the described design patterns used for in domain-driven design?
Domain-driven design (DDD) is far more than a collection of design patterns. The patterns it describes act as a prerequisite for the development of a successfully domain-driven piece of software.

Unit 4 
4.1 
1. Name the five phases of the Gartner Hype Cycle.
· Phase 1: Technology/innovation trigger
· Phase 2: Peak of inflated expectations
· Phase 3: Trough of disillusionment
· Phase 4: Slope of enlightenment
· Phase 5: Plateau of productivity
4.2
1. Name the three phases of smart service lifecycles.
· Phase 1: Beginning-of-life (BOL)
· Phase 2: Middle-of-life (MOL)
· Phase 3: End-of-life (EOL)
4.3
1. What are “APIs”?
An API is an interface, one that is provided by a software system to allow it to be incorporated into other programs. The abbreviation “API” was originally short for “Application Programming Interface”. The term “programming interface” is also commonly used.

2. To what extent are APIs machine-readable?
From a primarily technical perspective, APIs can be viewed as the machine equivalent of a user interface. They have been optimized for people and are, therefore, “human-readable”.
4.4
1. What steps does a developer need to take in Microsoft Azure – API Management Services in order to create an API?	Comment by David Stockings: See comment in Script - this information may be out of date.
An API can be created as follows:
· “Select ‘APIs’ under ‘API Management’.”
· “Select ‘+ Add API’ in the left-hand menu.”
· “Select ‘Blank API’ from the list.”
· “Enter the settings for the API.”

Unit 5
5.1 
1. Briefly describe what “software-as-a-service” (SaaS) is.
Software-as-a-service (SaaS) is a distribution model. In this model, the software is hosted by a supplier or service provider and made available to users via a network.

2. Is the software-as-a-service (SaaS) model part of “cloud computing”? Name some other cloud computing services.
The software-as-a-service (SaaS) model can be understood as part of the larger concept of “cloud computing”. SaaS is a concept that is relatively similar to the application service provider (ASP) model. Other cloud computing services include infrastructure-as-a-service (IaaS) and platform-as-a-service (PaaS).
5.2
1. Briefly describe what “everything-as-a-service” is.
Everything-as-a-service (EaaS) can be defined as the needs-based provision of IT resources.
5.3
1. Define the term “Service-oriented architecture” (SOA).
Service-oriented architecture (SOA) is a service-oriented paradigm in software development, particularly for business processes. Its purpose, like that of other IT concepts, is to improve the quality and flexibility of the software development process.

2. Name the three key/essential “SOA components”.
1. Infrastructure
2. Architecture
3. Processes
5.4 
1. Briefly define the term “microservices”.
Microservices are a way of modeling software. In this approach, modules are run as programs or their own processes. It is an approach based on the principle of modularization. Microservices allow work to be carried out in an uncoupled manner.

2. The microservices approach is based on the UNIX philosophy. Briefly describe the three elements of this philosophy.
1. A program should only complete one task and should do so correctly.
2. Programs should and can cooperate.
3. A universal interface (text streams) should be used.

Unit 6
6.1
1. What is “enterprise application integration”?
Enterprise application integration (EAI) focuses primarily on the company-wide integration of business functions. These business functions are distributed along the entire value-creation chain across varied applications on different platforms. The goal is to link all of these together into a single integrated data and business process system.	Comment by David Stockings: ST error: Enterprise Application Service

2. What type of platform is the “business bus”? How important are rules and process descriptions?
On the business bus or integration platform, dynamically interpreted rules and process descriptions enable the data of a transaction to be correctly forwarded. It is essential that the data of a transaction is correctly passed through the individual functions in the right order and that the results are correctly forwarded.
6.2
1. What are “enterprise integration patterns” and what are they for?
Enterprise Integration Patterns are integration templates. They can be used in the designing, creation, and provision of messaging solutions. They are derived from descriptions of successful approaches and are templates that can be applied in other integration projects. Patterns are accepted solutions to recurring integration problems.
6.3
1. What is “Zapier” and what is it for?
Zapier is an external platform that allows users to connect their account to more than 1,000 external applications and to use or connect two or more services via its APIs or protocols. Zapier is a system that facilitates integration between a wide range of applications and cloud-based services.

2. IFTTT means: “If this then that”. It works on the principle of carrying out an activity when a triggering event occurs. In other words, if a certain event occurs, a previously defined task is carried out. Event creators and activity processors may be, for example, different web services that provide IFTTT as channels.

Unit 7
7.1
1. Briefly describe what “JSON” is.
JSON is a text format used to exchange data. It is recognized as a simple standard for structured coding of data in the form of human-readable text. JSON is associated with a scripting language and is derived as a data format from JavaScript. However, it can also complete similar tasks to XML.

2. Briefly describe “YAML”.
YAML is an abbreviation for “Yet Another Multicolumn Layout” or “YAML Ain’t Markup Language”. According to Ruby on Rails, YAML is a configuration format. It is a language used to exchange data that is simple to read and easy to edit.	Comment by David Stockings: This information isn't included in the Script, and I think there is a certain amount of dispute. I have also seen it expanded as "Yet Another Markup Language", e.g.
https://yaml.org/spec/history/2001-05-26.html	Comment by David Stockings: Confusingly, Wikipedia claims that YAML the language and YAML the framework have two different etymologies:
https://en.wikipedia.org/wiki/YAML#History_and_name
https://en.wikipedia.org/wiki/YAML_(framework)

3. What is “XML” and what is it for?
XML is a data exchange format. A large number of markup languages are based on it. XML does not specify any fixed set of markup elements. Instead, it allows users to define their own markup language using any tags they wish. XML can be used to define markup languages for specific situations such as exchanging data between two companies or for generally relevant online areas of application.
7.2
1. What task does the Internet Protocol (IP) fulfill?
The role of the Internet Protocol (IP) is to transmit data packets from a sender to a recipient via the communication network.
7.3
1. What is a “semantic data model”?
A semantic data model is an abstract, formal description and representation of an extract of the environment that is recognized in a given context such as a project. Different modeling languages can be used to create it.

2. What are the components of a semantic model dependent on?
The components of a semantic model depend on the modeling language chosen.
7.4
1. What is “complex event processing (CEP)”?
“Complex event processing” is an umbrella term for methods, techniques, and tools that enable events to be managed whilst they are in progress.
7.5
1. When it comes to security/securing systems, what points require particular attention in terms of securing the system, especially in the context of web services?
· Securing the means of transmission for web services (encryption)
· Role and authorization system
· Penetration tests
· Protocolling
· Regular implementation of security-related updates
· Regular checking of the availability and functionality of interfaces
Unit 8
8.1
1. When it comes to a web service or web API, all web services also contain an API, but in this case, the API is also used to provide a web service. This type of service runs counter to the requirement of API quality.
8.2
1. What is a “service level agreement (SLA)” and what does it govern?
A service level agreement (SLA) is a service contract that describes and governs the relationship between service recipients and service providers.
8.3
1. What is “service level management (SLM)”?
Service level management (SLM) is the management and guaranteeing of a sufficient level of service quality in accordance with business priorities and acceptable costs for the purposes of improving IT services for all IT users.
