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Osnovi računarske tehnike
Varijanta I (Predlog po sugestijama sa drugih katedara)
I semester

Fundamentals of Computer Engineering I (Hardware systems)
The course gives basic concepts of digital system design, computer architecture and organisation and computer systems.

Digital systems design. Boolean algebra. Switching functions and circuits. Combinational and sequential circuits. Logic and memory elements. Standard types of combinational and sequential switching circuits. Digital system structure. Processing and control subunits. Register interconnections. Bus. Flowcharts of microoperations and control signals. 

Computer architecture and organisation. Computer system structure. Architecture. Registers, data, formats, addressing, instructions and interrupts. Organisation. Register file, arithmetic, logic and shift units, stack pointer and program status word. Hardwired and microprogrammable control unit. Memory organisation. Program controlled input/output. Bus arbitration and cycles.

Computer systems. Architecture and organisation of CISC, RISC and DSP processors. Pipeline, superscalar and very large instruction word processors. Microprocessor system and controllers. Microcontrollers. Multiprocessor systems. Distributed systems.

Literature:

1. H. Taub, Digital circuits and microprocessors, McGraw-Hill, 4th printing, 1986

2. Hamacher, C. V., Vranešić, Z. G., Zaky, S. G., Computer Organization, 5th edition, McGraw-Hill, New York, New York, USA, 2002.

II semester

Fundamentals of Computer Engineering II (Sofrware systems)
This course provides the basic concepts of the operating systems, systems programming, software design process and database systems. 
Purposes and Types of Computer Operating Systems, Interactions with Computer Architecture. Processes. Bootstrapping and Interrupt Handling. Memory management. Input and Output. Auxiliary Storage Systems. Networks. Internet. Network Resources. Systems Programming. Mapping and binding of addresses. Assemblers, Interpreters, Compilers. Linkers. Loaders.

Programming Computers: Primitive instructions. Computer programs. Program design. Interactive programming. The Software Process: Requirement Definition, Functional Specifications, Planning and Scheduling, Design, Implementation, Integration, Maintenance. CASE Tools.

Overview of Database Systems. Purpose of a database system. Data models and database languages. Entity-Relationship Model. Relational Model. Structured Query Language. Object database systems. Multidatabase Systems. Geographic Information Systems. Data Warehouses, OLAP and Data Mining. Case Studies.

Literature:

[1] Peterson, J., Silberschatz, A., Operating Systems Concepts, 4rd Edition, Addison Wesley, 2000.

[2] Date, J., An Introduction to Database Systems, 6rd Edition, Addison Wesley, 1995.

Varijanta II (Predlog po sugestijama sa Katedre za RTI)
I semester

Fundamentals of Computer Engineering I (Digital systems design)
The course covers the elements used in digital systemand the design of digital systems. 
Boolean algebra. Acsioms and theorems. Switching functions. Normal forms. Minimisation of switching functions using Carnaugh maps. Switching circuits. Combinational and sequential switching circuits. Logic elements. Memory elements. Realisation of combinational and sequential switching circuits. 

Combinational switching circuits. Analysis and synthesis. Standard types of circuits. Decoder, coder, multiplexer, demultiplexer, adder, subtractor, ALU and comparator. Sequential switching circuits. Analysis and synthesis. Standard types of circuits. Registers, counters and random access memories.

Digital systems. Processing and control units. Processing unit design for some standard operations. Flowcharts of operations. Control unit design with delay elements, sequential circuits, registers, counters and microprogramming. 

Literature:

1. Z. Kohavi, Switching and Finite Automata Theory, McGraw-Hill, 1978, 1986.

2. M. Manno, Computer Architecture and Organization, McGraw-Hill, New York, New York, USA, 1994.

II semester

Fundamentals of Computer Engineering I (Computer architecture and organisation)
The course covers the computer system structure and operation, the processor architecture and orgnisatioon concepts and the memory,  input output system and bus organisation. 

Computer system structure and operation.

Processor architecture. Programmable registers. Data types. Instruction formats. Addressing modes. Instruction set. Interrupts.
Processor organisation. Processing unit as one and multiple units. Instruction fetch, instruction decode and operands accessing, operation execution, interrupt service and bus interface units. Direct, one bus, two buses and three buses connections between units. Control unit. Instruction execution flowchart. Control unit realisation. Hardwired and microprogrammed realisations. 

Memory. Memory system design. Cache memory. Virtual memory.
Input/output system. Input/output device controllers. Controller registers addressing. Controllers without and with direct memory access. Handling of interrupts from peripheral devices. Interrupt vectored, polling and combination of both mechanisms. Program controlled input/output with polling and interrupts. Input/output using direct memory access controller. Device driver concept. 

Bus. Master and slave units. Addressing of slave unit registers. Asynchronous and synchronous bus. Read and write bus cycles. Parallel and serial arbitration. Synchronisation of asynchronous bus masters. Split cycle busses. System and local busses.
Literature:

1. Stallings, W., Computer Organization and Architecture, 5th edition, Prentice-Hall, Englewood Cliffs, New Jersey, USA, 2000.

2. Hayes, J. P., Computer Architecture and Organization, 3rd  edition, McGraw-Hill, New York, New York, USA, 1998.
Programiranje

Varijanta I (Predlog po sugestijama sa drugih katedara)
I semester

Programming languages and methods

The course is intended to introduce the students to the general programming concepts, and make them ready to write finished real-world programs in the C language.
Introduction. Program development. Flow-chart diagrams. Introduction to C language. A C program layout. Memory and data.  Data representation. Integer and floating-point arithmetic. Constants, identifiers, and data types in C. Operators. Precedence and associativity. Arithmetic, relational, logical, and bitwise operators.

Structured programming. Control structures (if,  switch, while, do, and for). Complexity of algorithms.  Pointers and arrays in C. Operators & and *, generic pointer, pointer arithmetic, dynamic memory allocation. Modular programming.  Functions. Formal and actual arguments. Library functions. Recursion. Function main(). 

Storage classes.  Scope and duration of variables. Placement of variables. C preprocessor. Structure and union. Access to components of a structure. Initialization of a structure and access to its components. Union. Input/output mechanisms. Streams. Files. Binary and text file access. Opening and closing a file. Error handling. 

Literature:

1. Augie Hansen C Programming - A Complete Guide to Mastering the C Language,  Addison-Wesley Publishing Company, 1989.

2. Michael. L. Scott, Programming Language Pragmatics, Morgan Kaufmann Publishers, 2000.

II semester

Object oriented programming

The course is intended to introduce the students to the object-oriented programming concepts, and make them ready to write  programs in  programming languages  C++ and Java.  
Introduction. Concepts: abstraction, encapsulation, modularization, specialization. C++ programming language.  Classes & objects, inheritance & polymorphism, exceptions, templates. Abstraction and instance. Class nesting. Constructors and destructors. Operator overloading. 
Java programming language. Software portability. Bytecode and Java virtual machine. Compilers and tools. Java programming language overview. Lexical elements. Operators and operations. Statements. Control structures. Sequence, selections, iterations (if-else, switch, case, while, do-while, for, break, continue, return). 

Classes and objects. Contract and implementation. Fields. Methods. Relationships. Local classes. Packages. Extending classes, interfaces, exceptions, and GUI programming. Extending a class. Extending contract. Root class Object. Constructors. Order of object construction. Exceptions. GUI programming. Event handling. 

Literature:

1. Stroustrup, B., The C++ Programming Language, Special third edition, Addison-Wesley Publishing Company, 2000.

2. Arnold, K., Gosling, J., Holmes, D., The Java Programming Language, Third Edition, Addison-Wesley, 2000.

Programiranje

Varijanta I (Predlog po sugestijama sa Katedre za RTI)
I semester

Fundamentals of programming I

The course is intended  to introduce the students to the general programming concepts, and make them capable of writing finished  programs in the Pascal language.

Introduction. Computer programming: comparison of machine language, assembly language, and high-level languages. Program development and flow-chart diagrams. Memory and data.  Data representation, integer and floating-point arithmetic, data types. Syntax and semantics of programming languages. BNF and EBNF notations.

Structured programming. Structured and unstructured flow. Control structures. Sequence, selection, iteration. Complexity of algorithms.  General rules for determining complexity. Examples of linear, exponential and logarithmic algorithms. Modular programming. Subrograms, procedures, functions, formal and actual arguments. 

Programming language Pascal.  Data types in  Pascal. Control-flow statements in Pascal. Procedure and function in Pascal. Dynamic data structures in Pascal. Pointers. Dynamic memory allocation, linked lists and trees. Input/output mechanisms in Pascal. Binary and text files. Data conversions in formatted input/output. 

Literature:

1. M. L. Scott, Programming Language Pragmatics, Morgan Kaufmann Publishers, 2000.

2. K. Jensen,  N. Wirth, Pascal User Manual and Report. SpringerVerlag, 3rd edition, 1985.

II semester

Fundamentals of programming II
The course is intended to make  the students proficient in the C language and guide them to the professional approach of writing useful complex programs in this language.

The C programming language. Introduction to C. History of C. The process of  program development in various environements. C Program layout. Data in C. Numerical data types and their value ranges. Characters. Numerical constants in C. User-defined data types and typedef statement. Identifiers, variables, modifiers, enum, cast. 

Operators. Precedence, associativity, and order of evaluation of subexpressions. Arithmetic,  relational, logical, and bitwise operators. Library functions. Standard input/output, character case-mapping functions, mathematical functions, string processing functions, general utilities. Control structures (if,  while, do, and for). Examples.

Pointers and functions in C. Pointers. Dynamic memory allocation. Functions. Formal and actual arguments. Prototypes. Pointers to functions. The main() function. Recursion. Storage classes.  Duration and scope of variables. Global and local variables. Structure and union. Input/output in C. Streams. Binary and text file access. Error handling.

Literature:

1. A. Hansen C Programming - A Complete Guide to Mastering the C Language,  Addison-Wesley Publishing Company, 1989.

2. P. A. Darnell, P. E. Margolis Software Engineering in C, Springer-Verlag, 1988.

III semester

Programming languages I

The course is intended  to  introduce the students to  the main concepts of object-oriented programming and make them proficient in the C++ language.
Introduction. Object-oriented concepts. History of C++. The C++ language overview. Elements of C++ inherited from the C language. Classes and objects. Abstraction and instance. Class definition. Member functions. Access control. Static members. Friends. Structures and unions. Class nesting. Constructors and destructors. 

Operator overloading. Operators in C++. Operator functions. Binary and unary operators. Special operators treatments. Inheritance. Concept of generalization/speciali​zation relationship. Derived classes and inheritance. Protected members. Deriving modes. Polymorphism. Virtual member functions. Dynamic binding. Multiple inheritance. 

Templates. Mechanism for creating generics. Template definition. Functions templates. Class templates. Instantiating templates. Exception handling.  Exception types and objects. Throwing and handling exceptions. Streaming. Standard I/O streams: classes and objects. Opening and closing streams. File and string streams. 
Literature:

1.  Stroustrup, B., The C++ Programming Language, Special third edition, Addison-Wesley Publishing Company, 2000.

IV semester

Programming languages II
The course is meant to make  the students proficient in the Java language and guide them to the professional approach of writing useful, real-world programs in this language.

Introduction. Software portability. Bytecode and Java virtual machine. Compilers and tools. Tokens, operators, and expressions. Lexical elements. Tokens. Identifiers. Key​words. Types. Variables. Arrays. Operators. Control Flow. Statements. Control stru​ctures Sequence, selections, iterations (if-else, switch, case, while, do-while, for). 

Classes and objects. Contract and implementation. Fields. Access control. Constructors. Methods. Parameters. Overloading methods. Garbage collection. Nested Classes and Packages. Access rights. Static and inner classes. Relationships. Packages. Extending classes. Extending a class. Extending contract. Overriding methods. The Object class. 

Interfaces. References of interface types. Interface usage example. Interface methods and fields. Single and multiple inheritance. When to use interfaces? Exceptions.  Testing for errors. Statement throw. Exception handling. Construct try-catch-finally. GUI (Graphical User Interface) programming. Package AWT. Event handling. 

Literature:

1. Arnold, K., Gosling, J., Holmes, D., The Java Programming Language, 3rd Edition, Addison-Wesley, 2000.

2. Schildt, H., Java( 2: The Complete Reference, The M

Computer Applications 

This course gives the basic user features of the most commonly used operating systems and various application programs.
The use of operating systems. Introduction to computer applications.  Application of computers in engineering and in everyday activities. Examples of operating systems: MS DOS, Windows XP and UNIX. Features of the operating system.  File and directory management.

Main computer applications. Editing and word processing: Microsoft Word. Spreadsheets and graphical presentations of numerical data: Microsoft Excel. Presentation software: Microsoft PowerPoint. Database systems:  Microsoft Access.

Specific computer applications. Internet applications: World Wide Web. Web browsers – characteristics of Internet Explorer and Netscape Navigator. Electronic mail – Microsoft Outlook and Netscape Navigator Messenger. Applications for drawing objects and block diagrams: Microsoft Visio. Applications for mathematical operations: MATLAB software for mathematical computation, analysis, visualization, algorithm development, and deployment.
Literature:

1. 

2. 
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