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	Academic work
	Components
	Acad. hours

	In-class work
	Lectures
	45

	
	Seminars
	

	
	Practical exercises (school internships)
	

	Total in-class work
	45

	Out-of-class work
	Homeworks and independent practice
	90

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Total out-of-class work
	90

	TOTAL ACADEMIC WORK
	135

	ECTS credits in-class work
	1.5

	ECTS credits out-of-class work
	3.0

	TOTAL ECTS CREDITS
	4.5

	№
	Grade components

	% of the grade

	1. 
	Practical exam (examination in practical skills)
	50

	2. 
	Final exam
	50

	3. 
	
	

	4. 
	
	

	Outline of the course:

	In the moder scientific equipment the computerized Data Acquisition Systems (DAQ) and process control systems are widely used. The lectures are aimed to give to the students a basic knowledge for experiment automation. The basic principles of the automation are presented. The most widely used buses (CAMAC, VME, FASTBUS) are described and explained in details. The analog to digital converters, data transport protocols, and computer networks are also covered in the course.   


	Preliminary requirements:

	The students are expected to have some basic knowledge in electronics


	Key competences acquired:

	The aim of the course is to teach the students all necessary basis for independent work in this field.


Lessons plan 
	№
	Topic:
	Acad. hours

	
	Lectures
	

	1
	Introduction. Basic principles of automation. Data  acquisition systems (DAQ) in the nuclear and particle physics. Computer device interfaces. Device interfaces and framework interfaces. IEEE–488 (GP-IB) interface: structure and operation; data transfer protocols; bus workflow. NIM standard.
	10

	2
	CAMAC system. CAMAC basics and standards.  CAMAC bus: signals; operations; LAM-information. CAMAC modules – classification and design. CAMAC to PC interfaces. Crate controller. CAMAC system programming. Multicrate systems.
	10

	3
	VME system. VME standard and VMS bus. VME modules. VME bus workflow: cycles; signals; data transfer; interrupts. Useful functions. Electrical characteristics. VME system programming.
	10

	4.
	FASTBUS system. Bus, signals, data transfer and interrupts. FASTBUS system programming. 
	10

	5.
	Computer networks. Global and local networks: architecture; access control; Parallel systems.
	5


	Topics Covered on the Final Exam
№
	Topic

	1
	Introduction. Basic principles of automation. Data  acquisition systems (DAQ) in the nuclear and particle physics.

	2
	Data  acquisition systems (DAQ) in the nuclear and particle physics. 

	3
	IEEE–488 (GP-IB) interface: structure and operation; data transfer protocols; bus workflow. NIM standard.

	4
	Interfaces.  Computer device interfaces. Device interfaces and framework interfaces.

	5
	CAMAC system. CAMAC basics and standards.  CAMAC bus: signals; operations; LAM-information. CAMAC modules – classification and design. 

	6
	CAMAC to PC interfaces. Crate controller. CAMAC system programming. 

	7
	Multi-crate systems.

	8
	VME system. VME standard and VMS bus. VME modules. VME bus workflow: cycles; signals; data transfer; interrupts. Useful functions. Electrical characteristics. VME system programming.

	9
	FASTBUS system. Bus, signals, data transfer and interrupts. FASTBUS system programming. 

	10
	Electronic module systems programming.

	11
	Computer networks. Global networks.

	12
	Local networks: architecture; access control;

	13
	Parallel systems.
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�	 Depending on the course specificity and on the requirements of the teacher, other types of activity can be added or the unnecessary ones can be removed. 






