1.1	Comment by Johnson, Lila: Please carry over the numbering as given in this document.
1. Explain what level 0 of the automation pyramid consists of.
Level 0 consists of field-level devices which include controllers, sensors, actuators, and motors used to run machinery.	Comment by Johnson, Lila: Correct answers are always identified by italics and underlining. Please maintain this formatting in the translated document so that the correct answers remain clear.
1.2 
1. What is the role of the alarm task of a SCADA?
The task manages the alarms by detecting digital alarm points and comparing the values of analog alarm points to alarm thresholds.
1.3 
1. Explain the role of MRP systems.
Materials requirements planning (MRP) applications enable organizations to purchase, forecast, and schedule production.
2. What is the drawback of scheduled maintenance?
By scheduling maintenance early, an organization may be wasting machine life that is still usable, adding to overhead costs.
1.4 
1. What are some of the primary challenges scholars and practitioners have identified in industrial automation initiatives?
Security, interoperability, scalability, and an aging workforce
2. What strategies can organizations adopt to counter industrial automation challenges?
Implement cloud and/or edge computing, reverse mentoring to counter against a retiring workforce, implement cybersecurity practices

2.1 
1. Which of the following words belongs to the regular expression b(a)*b?
· bb.
· baaab.
· baa.

2. Which type of formal grammar is accepted by finite automata?
Regular grammars (type-3)
2.2 
1. How many initial states can a deterministic finite automaton have?
· one
· two
· unlimited

2. What is the difference between an acceptor and a transducer?
While an acceptor accepts or rejects a word, a transducer translates an input to an output word.
2.3 
1. What is a powerset construction?
A powerset construction is a technique used to transform a nondeterministic automaton into a deterministic finite one.

2.4 
1. What is the accessible part of a finite automaton?
The accessible part consists of the states that can be reached.
2. You construct a finite automaton as the product of two finite automata. How is the resulting alphabet defined?
The resulting alphabet consists of the intersection of both alphabets.
The resulting alphabet consists of the union of both alphabets.
3.1 
1. What is a marking of a Petri net?
A marking of a Petri net is a distribution of tokens over the places.
2. Which of the following types of Petri nets restricts the number of initial and final places to one?
· Colored Petri nets
· Workflow nets
· Condition-event nets
· Place-transition nets
3.2 
1. What are the states of a Petri net called?
· transitions
· places
· arcs
· tokens
3.3 
1. What does it mean that a Petri net terminates?
A Petri net terminates if each sequence of transitions starting in marking m ends in a deadlock at some point.
2. What does it mean that a Petri net is deadlock free?
A Petri net is deadlock free if there is at least one enabled transition at each reachable marking.
3.4 
1. What is the execution of a sequence of transitions that always leads back to the initial marking of a Petri net called?
T-invariant
2. What is the reachability set of a marking of a Petri net?
The reachability set R(m) of a marking m in a Petri net N is the set of all markings m’ that are reachable from m.

1. What is a guard in the context of timed automata?
Guards enable or disable transitions equipped with time value that are compared to the current clock time.
4.2 
1. When is a state of a Markov process called recurrent?
A state is called recurrent if it is almost sure that it is reached again after leaving it.
2. What is the steady-state vector of a Markov process?
The steady-state tells us what happens if we predict infinitely into the future.

4.3 
1. What is FIFO?
FIFO is short for first-in-first-out and represents a queuing discipline.
2. What can the balance equations of birth-death-processes be used for?
They can be used to calculate the steady state of a queuing process.

4.4 
1. What is the difference between deterministic and stochastic Petri nets?
While the timing values for deterministic Petri nets are fixed, those of stochastic Petri nets are random variables.

5.1 
1. What is a model of a system?
A model describes a system in an abstract manner incorporating mathematical and logical relationships.
2. Simulating the production of alcohol during fermentation is …
 continuous.
 discrete-event based.
 discrete.
5.2
1. Which of the following terms defines a delay?
conditional wait
unconditional wait
event list
5.3 
1. Which of the following types of simulations starts at time t=0 under specified initial conditions and terminates at a certain event E or set of events?
terminating simulation
transient simulation
steady-state simulation
5.4 
1. How are the events of a system called in SymPy?
Processes
6.1 
1. How is the system to be supervised called in the context of supervisory control?
Plant
6.2 
1. How can natural projection be described?
The projection from one domain to another
2. When doing parallel composition of two automata, the combination of a marked and an unmarked state is…
 unmarked.
 marked.
6.3 
1. How is the property in which a state reaches a marked state after a sequence of events of finite length called?
Forcibly co-reachable
6.4 
1. What is maximal permissiveness?
Maximal permissiveness means that a supervisor only disturbs the plant when it is absolutely necessary.
6.5 
1. The set of events that should be initiated is a subset of the controllable events. True or false?
True
2. Complete the following sentence.
A terminating system stabilizes after a sufficiently long time.
7.1 
1. A fault is…
 an action that violates specifications.
 information representing abnormal behavior.
 a state resulting from failure, which does not allow specified service.
7.2 
1. Complete the following sentence.
The two tasks of fault diagnosis are fault detection and fault isolation.

7.3 
1. Complete the following sentence.
The composition of two supervisors is defined as the reachable (accessible) part of the product composition.
7.4 
1. What is the difference between classic and extended finite automata?
While transitions of classic automata are associated with sets of Boolean values, their extension uses trigger conditions to transit from one state to another.
7.5 
1. What is the task of the mode detector of adaptive supervisory control?
The task of the mode detector is the estimation of whether the set of all those modes is compatible with the observations monitored in the past.









