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I. General information regarding the course, seminar and laboratory
Course name: FUNDAMENTALS  OF  PROGRAMMING  LANGUAGES
Code: MID0011

Credits: 5  
Place:

Schedule of the involved activities:

II. Information about course teacher(s):

Name, academic title: VANCEA ALEXANDRU, lecturer, Ph.D. 

Contact (e-mail, phone): vancea@cs.ubbcluj.ro

Audience meetings schedule:

III. Topics description: 

Targets: - Knowledge acquiring about the general and fundamental features regarding programming languages design and development, as opposed to thorough learning one or two languages without understanding what constitute their background; 


As an immediate goal we expect that the student will be able to fastly learn any language, learning which will take place by means of the general languages features presented during the semester;
Envisioned skills: Critical analysis of the elements designed until present with emphasis on their advantages and disadvantages; Development of the students decisional and analitical capabilities, features which will contrast him from a simple programmer; 

Contents: 1. The evolution of programming languages. 

2. The design process of the programming languages. 
2.1. The steps taken for completing a software product. 
2.2. Criteria to be followed for designing a programming language. 
2.3. Quality criteria for a software product. 

3. Lexic, syntax and semantics. 
3.1. Specifying the programming languages syntax: BNF, syntax diagrams, grammars. 
3.2. Programs translation. Translation programs classification. The main structure of a 
translation program. Lexical anlysis, syntactic analysis, semantic analysis. Code generation. 
4. Variables, expressions, statements. 
4.1. The definition of the variable concept. Imperative and declarative languages. 
The role of the assignment statement. 
4.2. Expressions. Components, types, evaluation. 
4.3. Control structures. Conditional, repetitive and transfer statements. 

5. Data types and data structures. 
5.1. Definitions and components. 
5.2. Data types classifications. 
5.3. Standard and predefined data types. Numerical, boolean and character types. 
5.4. User defined types. Sets, arrays, records and pointers. 
5.5. Data types equivalence and compatibility. 
5.6. Inconsistency issues of data types usage. 

6. Scope and extent. 
6.1. The scope of an identifier. Static and dynamic scoping. 
6.2. The extent of a variable. 
6.3. Memory allocation mechanisms. Static and dynamic allocation. 

7. Procedures and parameter passing techniques. 
7.1. Subroutines. Definitions and classifications. 
7.2. Parameters passing techniques. 
7.3. Procedures and operator overloading. 
7.4. Recursivity. 
7.5. Side effects. 
7.6. Coroutines. 
7.7. Subroutines implementation in non-block-structured languages comparatively with 
block-structured languages. 

8. Exception handling. 

9. Visual programming paradigm. Event-driven programming languages.
Teaching methods: at course: introducing and justifying designing decision of the programming languages functional mechanisms, developing and consolidating the capacity of synthesis and comparative analysis between high level programming languages; laboratory: semester project: performing the analysis of an experimental programming language; laboratory works: comparative analysis of some language features and their implementation in different programming languages exemplifying their design decisions and their functionalities. 
IV. Compulsory bibliography:

1. PARV, B., VANCEA, A.: Fundamentele limbajelor de programare, Ed.Microinformatica, 1996.
2. PARV, B., VANCEA, A.: Fundamentele limbajelor de programare, Fascicolele 1-2, Lito Univ. "Babes-Bolyai", 1992..
3. ALLEN TUCKER, ROBERT NOONAN – Programming Languages. Principles and paradigms, McGraw Hill, 2002.
4. MACLENNAN, B.J.: Principles of Programming Languages: Design, Evaluation and Implementation, Holt, Rinehart and Winston, 1973
5. HOROWITZ, E.: Fundamentals of Programming Languages, Springer, 1973.  
6. PRATT, T.W.: Programming Languages: Design and Implementation, Prentice Hall, 1975. 
7. http://www.programmingtutorials.com/cplusplus.aspx
8. http://chortle.ccsu.edu/CS151/cs151java.html
9. http://home.cfl.rr.com/eaa/Languages.htm
10. http://www.cs.wustl.edu/~schmidt/C++/
(titles 1-6 are available in the Computer Science Department).

V. Resources to be used during the specific educational process:

The lab work is performed in the laboratories belonging to the computers network of the Faculty of Mathematics and Informatics.

VI. Schedule of topics and of the mid-term examinations:

The following schedule is given relative to the 7 labs meetings(L1-L7 – 2 hours once at two weeks) of which the semester consists. 

1. The analysis of an experimental programming language: semester project assigned to students teams (composed of 3-4 students) (L1);
2. Separate compilation facilities and multimodule programming. Low level features charateristic to high level programming languages (L2);
3. Visibility domain (scope), lifetime (extent) and allocation (L3); 
4. Data types implementation (case study: variant record and the aliasing mechanism)  (L4); 
5. Subroutines and the implementation of the parameters passing methods  (L5);
6. Visual programming paradigm and exceptions handling (L6); 
7. Discussion and evaluation of the semester project and of the lab work during the semester (L7); 
Mid-term control paper schedule

The mid-term control paper is scheduled in the 10th week (W10). The topics for the control paper is that covered at course, seminars and laboratories until the 10th week. There will be discussed a test example during course meetings.
VII. Evaluation:

Activity will finalize with: evaluation of the semester lab work (N1 - 20% from the final  grade), a written mid-term paper (N2 - 20% from the final grade) and a written exam given during the exam’s session (N3 - 60% from the final grade). The final grade FG will be computed as (2*N1+2*N2+6*N3)/10. 

VIII. Organizational details, managing exceptional situations:

There are valid the official regulations regarding the students presence at teaching activities and regarding the cases of copying and plagiarism.

The presence at labs is compulsory in proportion of 80%. For entering in the written exam it is required that N1 (lab work) to be >=5. For taking the exam is necessary that N3 (the grade obtained at the written exam) and the final grade  FG to be >=5. 

IX. Optional bibliography:

1. http://www.webbasedprogramming.com/
2. http://www.thefreecountry.com/compilers/miscellaneous.shtml
3. http://www.cmcrossroads.com/bradapp/links/prog-langs.html
4. http://www.google.com/Top/Computers/Programming/Languages/Functional/
5. http://www.cs.waikato.ac.nz/~marku/languages.html
