[image: image1.png]


                                                                                      
[image: image2]

	Program
	61IW – Bachelor of Software Engineering
61IC – Bachelor of Computers Engineering

61SI – Bachelor of Information Systems

61TI – Bachelor of Information Technologies


	Course number and name

	Number
	615000248

	Name
	Translators of Programming Language

	Semester
	S6 [(February-June)]


	Credits and contact hours

	ECTS Credits
	6

	Contact hours
	60


	Coordinator's name
	Sánchez Couso, José Ramón (joseramon.sanchez.couso@upm.es)


	Specific course information

	Description of course content

	Theory of formal languages and its applications in the parsing and translation of programming languages

	List of topics to be covered

	1. Formal and programming languages

1.1. Basic concepts

1.2. Operations with formal languages

1.3. Specification of formal languages

1.4. Programming languages and their relation with formal languages

2. Regular languages

2.1. Regular expressions

2.2. Finite automata

2.3. Regular grammars

2.4. Transformations between regular mechanisms

2.5. Properties of regular languages

3. Lexicographic aspects

3.1. Formal specification of lexicography

3.2. Fundamentals of a lexical analyzer

4. Context-free languages

4.1. Context-free grammars

4.2. Transformations of context-free grammars 
4.3. Chomsky normal form: CYK algorithm 
4.4. Properties of free context languages

4.5. Pushdown automata

5. Syntactic aspects

5.1. Formal specification of syntax

5.2. Top-down syntactic parsers

5.3. Bottom-up syntactic parsers

5.4. LL(k) and LR(k) grammars

5.5. Applications of LL(1) grammars in the syntactic analysis
6. Context-dependent and recursively enumerable languages.

6.1. Turing Machines

6.2. Arbitrary Generative Grammars

6.3. Basic aspects of computability and complexity 

	Prerequisites or co-requisites

	It is recommended some knowledge in Programming, Data Structure, Mathematical Logic, and  Discrete Mathematics

	Course category in the program 

	_X_  R (required)

                                                         
	__  E (elective) 

(elective courses may not be offered every year)



	Specific goals for the course

	Specific outcomes of instruction

	· Be able to solve problems by expressing with precision the necessary arguments and conclusions.

· Be able to apply the fundamentals of regular mechanisms for constructing a lexical analyzer.

· Be able to apply the fundamentals of context-free grammars and pushdown automata for constructing a syntactic analyzer.
· Evaluate features of programming languages in accordance with their implementation
· Be able to know the fundamentals of formal languages

· Implement concrete or abstract syntax tree generating lexical-syntactic parsers.

· Analyze and writes type 2 grammars.

· Be able to use regular specification mechanisms. Be able to select and evaluate software quality control metrics and indicators.
· Be able to solve open problems, weighing up more than one alternative and critically appraising the decisions made, precisely expressing the required arguments and findings. 
· Be able to identify and solve scenarios where the stated problem requires an approach that does not account for different levels of abstraction or the construction of a hierarchy.


	Further reading and supplementary materials

	· The Theory of Parsing, Translation and Compiling. Volume I. Alfred V. Aho, Jeffrey D. Ullman. Prentice Hall,1972.
· Concepts of Programming Languages. Robert W. Sebesta. Pearson International, 2008.
· Compilers: Principles, Techniques, & Tools. Alfred V. Aho, Monica S. Lam, Ravi Sethi, Jeffrey D. Ullman. Addison Wesley 2007.


	Teaching methodology

	_X_  lectures

	__X   problem solving sessions
	_X_  collaborative actions
	__   laboratory sessions

	Other:
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