University Babeş–Bolyai Cluj–Napoca

Faculty of Mathematics and Informatics
Year of study : 2006-2007

Semester I

I. General information regarding the course, seminar and laboratory
Course name: COMPUTER ARCHITECTURE

Code: MIC0001

Credits: 6 (Informatics)

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: - Computer architectural models comprehension, microprocessor’s functioning principles, using the information representation systems inside computers. Introduction to assembly language programming, understanding the basic functions of a computer’s  architectural components and its native low-level workflow. Awareness of the architectural impact on designing and implementing high level programming languages.    

Envisioned skills: Acquiring the abilities of a full control of a computing system’s resources and reaching the skills of optimizing the programs developed in high level programming languages. 
Contents: Information representation inside a computer. Computer system’s architecture: central processing unit, memory, peripheral devices, the structure of the 8086 microprocessor and address computation. Internal representation of a machine instruction Assembly language instructions: transfer, arithmetic, conversion, bitwise, conditional and unconditional jumps, comparisions, working with strings of bytes and words. Using and redirecting 80x86 interrupts. The structure of the interrupt’s system. Stages and requirements of the multimodule programming when linking assembly language  modules with modules written in high level programming languages. Introduction and analysis of low-level programming features in high-level programming languages implementation. Extensions and the evolution of the x86 family of microprocessors.  Introduction to Windows assembly language programming.

Teaching methods: at courses: Presenting and explaining functional mechanisms,  developing and consolidating the capacity of synthesis and comparative analysis with high level programming languages; seminar and laboratory: presenting and analyzing some solved examples, followed by the assignment of some subjects with assisted  interactive solving.

IV. Compulsory bibliography:

1. Alexandru Vancea, Florian Boian, Darius Bufnea, Anca Gog, Adrian Darabant, Andreea Sabău  - Arhitectura calculatoarelor. Limbajul de asamblare 80x86, Ed.Risoprint, Cluj Napoca, 2005.

2. Anca Gog, Andreea Sabău, Darius Bufnea, Adrian Sterca, Adrian Darabant, Alexandru Vancea – Programarea în limbaj de asamblare 80x86. Exemple şi aplicaţii, Ed.Risoprint, Cluj Napoca, 2005.

3. Gh.Muscă – Programare în limbaj de asamblare, ed.Teora, 1998.

4. Vasile Lungu – Procesoare Intel. Programare în limbaj de asamblare, ed.Teora, 2004.

5. Randall Hyde – The Art of Assembly Programming, No Starch Press Inc., 2003.

6. Florian Boian – De la aritmetică la calculatoare, Ed.Presa Universitară Clujeană, Cluj Napoca, 1996. 

7. http://www.doorknobsoft.com/asm_tutorial.html
8. http://www.deinmeister.de/wasmtute.htm
9. http://www.drpaulcarter.com/pcasm/
10. http://www.xs4all.nl/~smit/asm01001.htm
(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 14 weeks (W1-W14) of which the semester consists. 

1. Data representation: elementary data, binary representation and placement orders, data organizing and storing (W1), character coding, signed and unsigned representation, complementary code, conversions, the concept of overflow (W2); (seminar and laboratory W1/W2);
2. Computing systems (CS) architecture: organization of a CS, the central processing unit, the system clock, computer on n bits, the storage, peripheral devices (W3), CS performances, the 80x86 microprocessor’s architecture – structure, registers, address computation, addressing modes, far addresses and near addresses (W4); (seminar and laboratory W3/W4);
3. Assembly language elements: the source line format, expressions, accessing the operands, operators (W5), directives for defining the segments, for defining data, LABEL, EQU, PROC, INCLUDE, repetitive blocks and macros (W6);  (seminar and laboratory W5/W6);
4. Assembly language instructions: transfer instructions, conversions, signed and unsigned arithmetic operations, bitwise shifting and rotating, logical bitwise operations (W7), conditional and unconditional jump instructions, looping instructions, string instructions (W8); (seminar and laboratory W7/W8);
5. Interrupts: classification, specific instructions working with interrupts, the COM and EXE formats (W9) ; Interrupts redirection: TSR programs, installing and deinstalling TSR programs, debugging a TSR program, interrupts redirection under Windows OS (W10); (seminar and laboratory W9/W10);
6. Subprograms call implementation and multimodule programming: call code, entry code, exit code, the directives PUBLIC, EXTRN, GLOBAL, linking TASM modules with modules written in high-level programming languages (W11);

7. Low-level programming in high level programming languages: inserting machine code, inline assemblers, assembler procedures and functions, accessing registers and calling interrupts, interrupt procedures and functions (W12); Topics 6 and 7 will be approached in (seminar and laboratory W11/W12);
8. x86 extensions: protected mode, architectural extensions and new instructions  added during the evolution of the 80x86 family of processors (W13);

9. Assembly programming under Windows: system calls in protected mode, restrictions imposed on the interrupt system, MASM and NASM assemblers,  the Visual C++ inline assembler (W14); topics 8 and 9 will be approached in (seminar and laboratory W13/W14);
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. The problems proposed for solving will be of the type discussed and analyzed (and given also as homework) during labs and seminars.

VII. Evaluation:

Activity will finalize with: evaluation of the semester lab work (N1 - 15% from the final  grade), a written mid-term paper (N2 - 15% from the final grade), a practical exam sustained during the semester’s last lab meeting (N3 – 20% from the final grade) and a written exam given during the exam’s session (N4 - 50% from the final grade). The final grade FG will be computed as (1.5*N1+1.5*N2+2*N3+5*N4)/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) and N3 (practical exam) to be >=5. For taking the exam is necessary that N4 (the grade obtained at the written exam) and the final grade  FG to be >=5. 

IX. Optional bibliography:

1. Irina Athanasiu, Al.Pănoiu – Microprocesoarele 8086, 286, 386, Ed.Teora, 1992.

2. F.M.Boian, Al.Vancea, S.Iurian, M.Iurian – Arhitectura 80x86. Limbaj de asamblare. Legătura între limbaje, Litografia UBB Cluj, 1995.

3. http://www.xploiter.com/mirrors/asm/astart.htm
4. http://www.masm32.com
5. http://www.btinternet.com/~btketman/tutpage.html
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