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1. IDENTIFYING DATA

Degree First Degree in Computer Systems Engineering Type and Year Optional. Year 3

Faculty Faculty of Sciences

Discipline Subject Area: Computer Engineering
Mention in computer Engingeering

Course unit title and
code

G672 - Computer Architecture and Engineering

Number of ECTS
credits allocated

6 Term Semester based (2)

Knowledge Field Computer and systems engineering

Web https://aulavirtual.unican.es

Language of
instruction

Spanish English Friendly Yes Mode of delivery Face-to-face

Department DPTO. INGENIERÍA INFORMÁTICA Y ELECTRÓNICA

Name of lecturer PABLO ABAD FIDALGO

E-mail pablo.abad@unican.es

Office Facultad de Ciencias. Planta: + 1. DESPACHO (1104)

Other lecturers

4. OBJECTIVES

The primary objective of the course is to provide students with a clear understanding of how software interacts with the
underlying hardware. Students should gain a general understanding of how the processor and memory system of a modern computer
work.
In particular, students are expected to be able to perform quantitative evaluations, using performance metrics, of a computer’s
performance when executing a program, and to make appropriate comparisons between different design alternatives.
Understand the concurrent techniques used by modern computers to reduce execution time, either implicitly or explicitly, in the
executed machine code. Be aware of the impact that decisions made when programming in a high-level language have on computer
performance.
Relate the evolution of integration techniques to the changes in the architecture of modern computers and how their constraints will
shape the future evolution of computers

6. SUBJECT PROGRAM
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CONTENTS

1 Fundamentals of Computer Design. The Role of Computer Architecture in the Development of
Computers. Evaluation Metrics: Parameters and Technological Foundations. Cost. Performance. Power Consumption.
Reliability.

2 The Instruction Set. The Hardware/Software Boundary. Definition and Desired Characteristics of the Instruction Set. Historical
Perspective. The Influence of Compilers and Implementation. RISC and CISC Philosophies.

3 Memory Hierarchy. Cache Memory. Software and Hardware Prefetch. DRAM Technology. Virtual Memory

4 ILP: Segmentation. Control dependencies. Dynamic jump prediction. Predictors.

5 ILP II: Dynamic Planning. Data dependencies. Dynamic planning algorithms. Precise exceptions with dynamic planning and ROB.
Register renaming. Speculative execution. Dependencies in memory access instructions.

6 Thread-level parallelism. Shared memory. Introduction to coherence and consistency issues. Data-level parallelism.

7 Final Exam

7. ASSESSMENT METHODS AND CRITERIA

Description Type Final Eval. Reassessme
nt

%

Partial Exam Written exam No Yes 20,00

Laboratory Laboratory evaluation No Yes 40,00

Final Exam Written exam Yes Yes 40,00

TOTAL 100,00

Observations

Observations for part-time students

Students who meet these requirements but do not take the exams during the course and/or do not pass the corresponding practicals
will be required to take a comprehensive exam. The written portion (theory and exercises) will account for 55% of the final grade, and the
laboratory portion will account for 45%.

8. BIBLIOGRAPHY AND TEACHING MATERIALS

BASIC

Título : Microprocessor Architecture: From Simple Pipelines to Chip Multiprocessors
Autor : Jean-Loup Baer,
Editor: Cambridge University Press; 1 edition (December 7, 2009)
ISBN : 0521769922


