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3.1 LEARNING OUTCOMES

To know the basic principles of von Neumann architecture-

To understand the methods of representing and processing information in the computers at a low level, both numerical 

(integer and real) as alphanumeric.

-

To know the basic principles that led to the development of the classical model of computer-

To know the main features of the functional units of the computer and its operating principles-

To understand how a computer wprks and the different phases of instruction execution-

To understand how data and instructions are represented in the computer memory-

To understand the relationship between the structure of the computer and the instruction set of low level-

To known the basics of assembly language and their addressing modes-

To know the correspondence that exists between the typical elements of high-level languages ??and assembly 

language

-

To know the correspondence between assembly language and machine language-

To be able to design and implement algorithms and assembly language programs to manage types of numeric and 

alphanumeric data

-

Use the low-level code style of programming.-

4. OBJECTIVES

The main objective is to understand the basic principles of Computer Engineering. Students must understand how a 

modern computer Works. They must programming with some ease different algorithms and applications in assembly 

language and make a first analysis of the various functional units of a computer.

1. To understand computers, its functional blocks, machine language and assembly language.

2. To know data and instruction representation in the memory of a present-day computer.

3. To know the correspondence between the different levels of languages: high level, assembly and machine languages.

4. To design algorithms and programs involving functions using assembly language.
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6. COURSE ORGANIZATION

CONTENTS

1 Introduction to computer engineering.

1. Introduction and overview of the course.

2. Applications of computers.

3. Different types of computers.

4. Hierarchical decomposition of a computer: machine languages and high-level assembler.

5. The model of the von Neumann machine.

2 Introduction to the MIPS architecture.

1. Model of machine language programming.

2. Basic functional units: processor and memory.

3. The processor: data path and control unit.

4. The arithmetic logic unit.

5. Records and bank specific use general-purpose registers.

6. Memory, PC and IR.

7. instruction set and formats.

8. Addressing Modes.

9. Phases of execution of an instruction.

3 Algorithm development in pseudo-code.

1. Introduction.

2. Register usage convention.

3. Translation of arithmetic expressions.

4. Translation of control structures.

5. Macro-instructions. Directives. Basic I/O functions.

4 Data Types.

1. Numeric Types

2. Types Alphanumeric

3. Logical Types

4. Pointers

5. Simple and structured types.

6. Strings

7. Arrays and other data structures.

5 Integer arithmetic.

1. Basic operations, overflow and sign extension.

2. Overflow.

3. Arithmetic instructions Integer MIPS.

6 Assembler subroutines.

1. Modular design and documentation of software

2. Procedures and Functions

3. Justification for the use of subroutines

4. Basics of activation block: return address and parameters

5. MIPS  convention on the usage of registers

6. The stack pointer. Recursive functions.
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7 Real arithmetic.

1. Representation of real numbers.

2. Coprocessors and floating point registers.

3. Conversion of real floating point and vice versa.

4. Representation IEEE 754 standard.

5. Block diagram of an arithmetic unit for floating point.

6. MIPS arithmetic instructions for floats.

8 Final Exam

9 Laboratory Exams

10 Follow-up exams

%

7. ASSESSMENT METHODS AND CRITERIA

Description Type Final Eval. Reassessment

Exams and workshops.  25,00 Written exam No Yes

Final exam (theory and practice).  50,00 Written exam Yes Yes

Exams in the middle of the semester  25,00 Written exam No Yes

 100,00 TOTAL

Observations

The califications obtained in the sections 'Laboratorio' and 'Evaluación de seguimento' can be repeated in september. 

'Laboratorio' can be repeated in september only if the laboratory practices are finished on time.

Observations for part-time students

Part-time students can choose between following the usual evaluation of the subject or doing a single exam. This must be 

communicated to the responsible of the course at the beginning of the semester.

8. BIBLIOGRAPHY AND TEACHING MATERIALS 

BASIC

MIPS Assembly Language Programming. Robert L. Britton. Ed. Pearson Prentice Hall 2004. ISBN: 0-13-142044-5

Computer organization and design : the hardware-software interface (4th Ed.). David A. Patterson, John L. Hennessy. 

Morgan Kaufmann, 2009. ISBN: 978-0-12-374493-7
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