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Course  Computer Science Academic year 2021\2022 

Subject Computer Architecture ECTS 6 

Type of course Compulsory 

Year 2nd  Semester 2nd  Student Workload: 

Professor(s) Luis Figueiredo Total 168 Contact 75 

Area Coordinator) Fernando Melo Rodrigues 

 

 

1. LEARNING OBJECTIVES 

Upon completion of the UC, students should be able to: 

1. Shaping the computers future evolution based on knowledge of its evolution up to 

the present day. 

2. Describe the basic mathematical and logical operations and different forms of 

representations for numerical and not numerical data. 

3. Identify the overall computers architecture. 

4. Develop and implement algorithms and \ or procedures in low-level languages 

and compare their performance with programs and \ or procedures implemented 

in high-level languages. 

5. Identify different techniques to increase the applications processing speed, in 

terms of hardware or software level. 

6. Using microcontrollers for acquisition and control analog and digital signals and 

perform communication between the microcontroller and the computer. 

 

2. PROGRAMME 

1. Brief history of computers 

2.  Review of fundamental concepts for computer architecture 

Planned 
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a) Bits, Bytes, Words 

b) Numbers representation in different bases 

c) Operations with numbers in different bases 

d) Negative numbers representation 

e)  Floating points 

f) Nonnumeric data representation 

3. General architecture of computers 

a) General organization of a CPU 

b) Different types of BUS 

c) Device I / O 

4. 80XXX architecture. 

a) Architectures CISC / RISC 

5. Memory organization 

a) Memory hierarchies 

b) Real mode / protected mode 

c) Virtual memory 

d) Cache memory 

e) Memory aligned and it influence in the applications performance.  

6. Introduction to low level Programming  

a)  Instructions 

b) Assembly integration in high level languages 

c) Sub routines 
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d) Integration between low level and high level languages 

7. Techniques for speed optimizing 

a) Pipeline 

b) SIMD 

c) Superscalar architecture 

d) Forecast jumps 

e) Speculative execution 

8. Introduction to microcontrollers 

a. Introduction to ESP32 

b. Read analog and digital signals 

c. Control analog and digital signals 

d. Communications between ESP32 and Computer 

e. Interrupts in microcontrollers : vantages and limitations    

 

3. COHERENCE BETWEEN PROGRAMME AND OBJECTIVES 

The contents of 1, 3 and 4 are consistent with objective 1, since it shows the evolution 

of computer architecture, not only in a generic way but also in a specific architecture. 

The second objective is achieved by contend 2, and is a fundamental key for 

achieving the following objectives. 

The third objective is achieved by the combination of all program the contents since 

each of them has a contribution to the computers architecture knowledge. 

The fourth objective is achieved by contents 4, 5, 6 and 7 since to develop low level 

applications is necessary to know the architecture, the memory model, and 

programming language. 



 

SUBJECT DESCRIPTION 

 
 
 
 

MODELO 
PED.013.02 

 

P á g i n a  | 4 

The fifth objective is achieved by the contents 4, 5, 6 and 7 since they focus on 

different techniques for this objective. 

The sixth objective is achieved by the content 8, with practical applications for 

Arduino  

4. MAIN BIBLIOGRAPHY  

Mandatory: 

Lecture notes provided by the teacher 

John L. Hennessy, David A. Patterson. Computer Architecture: A Quantitative 

Approach, 2003 

http://spike.scu.edu.au/~barry/interrupts.html 

Recommended: 

http://www.intel.com/content/www/us/en/processors/architectures-software-

developer-manuals.html 

http://www.arduino.cc/ 

 

 

5. TEACHING METHODOLOGIES (INCLUDING EVALUATION) 

Teaching methodologies: 

1. Lecture 

2. Interactive lesson 

3. Problem solving 

4. Project 
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Evaluation methodologies: 

Continuous Evaluation: 

1. 50% for an Assembly\C program, with report and presentation until the 10th week 

2. 50% for a microcontroller program using Arduino or other microcontroller, with 

report and presentation until the last week (15th week) 

All other Evaluations 

1. 50% for an Assembly\C program, with report and presentation 

2. 50% for a microcontroller program using Arduino or other microcontroller, with 

report and presentation 

The report for each work must be sent by email to luis.figueiredo@ipg.pt in PDF 

format until 48 hours before the scheduled date for each evaluation\presentation periods. 

The presentation will be made during the day scheduled for evaluation. Each student as 5 

minutes to make the presentation. 

There will be no minimum grade for each assignment. 

Students who in one evaluation period have a negative in one of the assignments and 

positive in the other, and who do not obtain approval for the discipline, may, if they wish, in 

the next evaluation period, only present\defend the work in which they were negative, 

maintaining in this case the note of the other work. 

Bonus questions may be asked during the semester, and those who answer correctly 

within the established deadline will have their respective bonus in the final grade. 

 

 

6. COHERENCE BETWEEN TEACHING METHODOLOGIES AND OBJECTIVES 

1. Lecture is consistent with the objectives due to the need to provide students with 

theoretical background, so that they can then develop the practical work. Fall into this 

particular points 1, 3 and 5. 
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2. Interactive Lesson is consistent with the objectives since the practical 

demonstration of a particular solution enhances the search for solutions to new 

problems. Are particularly subject to this type of lesson points 2 and 4. 

3. Problem solving is consistent with the objectives since it is absolutely fundamental 

for the students make their own programs. With this they not only consolidate the 

theoretical knowledge learned, but also gain experience and know-how.  

4. Project is consistent with the objectives since it covers the development of an 

application that allows students to exercise their abilities to design and practical 

realization, which involves the development of algorithms and implementation of 

programs and \ or procedures as account objective 4 . 

 

7. ATTENDANCE 

Not applied 

 

8. CONTACTS AND OFFICE HOURS 

Office 9, mail luis.figueiredo@ipg.pt 

 

Date: 2021, march 15 

 

Professor 

Luis Figueiredo 

Area coordinator 

Fernando Melo Rodrigues 


