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2nd Laboratory Assignment 

Handling Faults in Keyboard Reading
This laboratory assignment aims at studying Discrete Event Systems (DESs) in the aspects of modeling, analysis of properties and synthesis. Synthesis will be based on a recent methodology in the framework of supervised control. This assignment further develops the previous assignment in the keyboard reading component by introducing fault handling mechanisms.
The tools to be used in this work are MATLAB and a Petri Net editor. In the last part of the work the Schneider PLCs will be used once more to validate the proposed methodologies.

Part B - Properties of the PN
DES modeling:

In the part A of this second laboratory assignment a Petri net was designed to model the process of reading one keyboard key as a DES. The aim of the current partial assignment, part B, is to analyze that Petri net, resorting to the properties studied in this course. Moreover, its simulation resorting to an available software package is required.

Note: see in the course webpage tools helping this part of the assignment, namely the graphical editor "PMEDIT" which allows creating models to import with the Matlab toolbox "tpn5". Both tools are compressed in a single ZIP file "PN_editor_MATLAB_sim_and_Manual.zip".

Q1: Draw the Petri net proposed in Part A using the Petri net editor available (pmedit.exe).
Q2: Simulate a sequence of events such that there is a sequence of different states and the final state coincides with the initial one. Provide an interpretation of the sequence of events given the original assignment.

Q3: Discuss the properties that the proposed Petri net should verify and order the importance of those properties in the table below. 

	Order of importance
	Property

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	


Q4: Study property #1, resorting to the methods studied in the course.

Q5: Study property #2, resorting to the methods studied in the course.

Q6: Study property #3, resorting to the methods studied in the course.

Q7: Study property #4, resorting to the methods studied in the course.

Q8: Study property #5, resorting to the methods studied in the course.

Q9: Study property #6, resorting to the methods studied in the course.

Q10: Study property #7, resorting to the methods studied in the course.

Q11: [Macro-place-expand] Assume that one wants to replace (i) a single-input and single-output macro-place, i.e. one place, its input arc and its output arc by (ii) a sequence of places and in between transitions/arcs, where the complete set has just one input arc and one output arc. How would you change the incidence matrix of a Petri Net to include new places and transitions? Suggest a Matlab function prototype that allows doing the referred replacement of a place by a set of places and transitions.

Q12: [PLC test] Run the demonstration of the Petri nets to PLC code converter, named tst1_blink_on_off.m, provided in the course webpage (see Annex 1). By analyzing the demonstration, describe what are the major programmed components (definitions) necessary, in addition to the Petri net, to build the PLC program.
Annex 1 - Convert a Petri net to a PLC program
In this annex is detailed the download and test of a converter of a Petri net to a PLC program. A demonstration example is included. The converter is written and runs in Matlab.

Please find in the webpage of the course the "Petri net compiler & demo" as a zip file. Decompress the zip file, change to folder ./tst1_blink_turn_on_off/ and run tst1_blink_on_off.m . Note that the compiler is in folder ./pn_to_plc_compiler/ which is going to be asked you the first time you run de demonstration.
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Figure 1: Selection of the hardware configuration.

In the first run of tst1_blink_on_off.m it is asked the hardware configuration. Two configurations are considered, namely the "s2_DEY16D2_s4_DSY16T2" and the "s3_DMY28FK" (see figure 1). Configuration "s2_DEY16D2_s4_DSY16T2" means the PLC has two modules, at slots two and four, and the modules are named "DEY16D2" and "DSY16T2". Configuration "s3_DMY28FK" means the PLC has only the module "DMY28FK" mounted at slot three. In case you want to revisit this configuration you can either restart Matlab or run the command clear global.
After running the demonstration, you obtain file tst1_mk_program_res.txt containing structured text code that you can copy into a Unity project. Within the Unity project you need to do declare some additional variables like the timer names, timing values and flags. Please see more details in the text file ./tst1_blink_turn_on_off/_readme.txt .
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