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1. Programme Information

COURSE SYLLABUS
Academic year 2024-2025

1.1. Higher education institution

Lucian Blaga University of Sibiu

1.2. Faculty

Faculty of Engineering

1.3. Department

Engineering

Department of Computer Science and Electrical and Electronics

1.4. Field of study

Computer Science and Information Technology

1.5. Level of study

Master

1.6. Programme of
study/qualification

EMBEDDED SYSTEMS

2. Course Information

2.1. Name of course

Embedded Computing

Code |[ES.101.RO

2.2. Course coordinator

Prof. Arpad GELLERT, PhD

2.3. Seminar/laboratory
coordinator

Camil BANCIOIU, PhD

2.4. Year of study [t |25. Semester [t [26. Evaluation form E
2.7. Course type lO |2.8. The formative category of the course R
3. Estimated Total Time
3.1. Course Extension within the Curriculum — Number of Hours per Week
3.1.a. Lecture | 3.1.b. Seminar | 3.1.c. Laboratory 3.1.d. Project 3.1.e. Other Total
3 - 2 - - 5
3.2. Course Extension within the Curriculum — Total Number of Hours within the Curriculum
392a. Lecture | 3.2.b. Seminar | 3.2.c. Laboratory 3.2.d. Project 3.2.e. Other Total
42 - 28 - - 70
Time Distribution for Individual Study Hours
Learning by using course materials, references and personal notes 14
Additional learning by using library facilities, electronic databases and on-site information 28
Preparing seminars / laboratories, homework, portfolios and essays 70
Tutorial activities 14
Exams 4
3.3. Total Individual Study Hours (NOSlsem) 130
3.4. Total Hours in the Curriculum (NOADsem) 70
3.5. Total Hours per Semester (NOADsem + NOSlsem) 200
3.6. No. of Hours / ECTS 25
3.7. Number of credits 8
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4. Prerequisites (if needed)
4.1. Courses that must be
successfully
completed first
(from the curriculum)

4.2. Competencies C/C++/C#/Java Programming skills

5. Conditions (where applicable)

5.1. For course/lectures Scientific papers, video-projector, blackboard

5.2. For practical
activities Lab room with computers having installed the necessary software
(lab/sem/priapp)

6. Specific competencies acquired

Number of credits assigned to the discipline| 8 cgfig?ﬂ‘:}'::gggitg;"
PC8 | Model hardware 2
6.1 PC9 | Prepare production prototypes 1
Profes;s.ional PC10 Des?gn hardware 1
competencies PC11 | Design prototypes 1
PC5 | Perform scientific research 1
PC4 | Disseminate results to the scientific community 0,5
6.2. TC1 | Apply knowledge of science, technology and engineering 0,5
Transversal TC2 | Show initiative 0,5
competencies | TC3 | Assume responsibility 0,5
7. Course objectives (resulted from developed competencies)
7.1. Main course Introduction in Computer Architecture Research
objective
* Understanding the research methods in Advanced Computer Architecture.
7.2. Specific course * Understanding some research papers, technical reports, PhD theses, etc. in
objectives the Advanced Computing Architectures domain.
»__Developing a research project and writing a scientific paper based on it.
8. Content
Teachin
8.1 Lectures e dsg Hours
Embedded Applications Areas (images-JPEG, telecom, digital video-
Lesciire:d MPEG, automotive, VoIP: networking, and printir_lg). Embeddgd vs. E)_(positipn, 3
General purpose computing, embedded computing characteristics. | Discussion
Embedded market
Introduction to embedded architectures. Exposition,
Lecture 2 Disﬁ:ussion 3
Compiler platforms (GCC, CoSy) and other software tools in
Lecture 3 embr—;dded com_puting (assemblers, linkers, compilers, libraries, Expositipn, 3
profiling tools, simulation platforms, automated test systems). Code | Discussion
layout
Object programs’ static optimisations (scheduling) in embedded Exposition
Lecture 4 systems. Register allocation, speculation and predication, instruction o onl 3
selection. Compiling for VLIWs and ILP.
Application design and customisation. HLL Embedded Languages. Exposition
Lecture 5 Characteristics & restrictions (Embedded C, C++, Java). Di scussior: 3
Benchmarking and performance evaluations (Multimedia, EEMBC
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benchmarks). VEX system (ISA, Compiler, Simulator) Scalability and
customizability.
The run-time system (exceptions, code compression, embedded Exposition
Lecture 6 operating systems, multiprocessing and multithreading) Embedded Di scussion' 3
hardware-software applications. Design principles.
System design and simulation. System on a chip (SoC). Processor T —
Lecture 7 cores and SoC. System simulation. Validation and verification. Power Di s 8
: SR ; iscussion
consumption and optimisation. Power-aware software techniques
Architecture of embedded microprocessors. Reconfigurable | Exposition,
Lecture 8 hardware Discussion 3
Multiprocessor systems on chips (MPSOCS). Why MPSOCS? ESGGEGH
Lecture 9 Challenges, design methodologies, hardware architectures, Dis?cussioﬁ 3
software, performance modeling and analysis.
Design of communication architectures for MPSOCS. Memory
systems and compiler support for MPSOCS. Component-based Extasiiisn
Lecture 10 | design. Models of computation for MPSOCS. Automatic Design Di spcussior; 3
Space Exploration. Networks on a Chip simulator and optimal tasks
mapping for a parallel embedded software application
Neural Network Models with Applications in Ubiquitous Computing. Exposition
Lecture 11 | Next Location Prediction. Introduction to UbiCom. A Related Discussion’ 3
Concept: Autonomic Computing.
Lt 2 Person Movement Prediction Using Neural Networks. Experimental | Exposition, 3
Results. Analysis and Comments. Discussion
Lecture 13 Hidden Markov Models with Applications in Ubiquitous Systems. Next | Exposition, 3
Location Prediction. Discrete Markov Processes Discussion
Fastiife 14 Hidden Markov Models with Applications in Ubiquitous Systems. Exposition, 3
Next Location Prediction. Hidden Markov Models of order 1. Discussion
Total lecture hours: 42
Teachin
8.2.b. Laboratory S atho dg Hours
Next Location Prediction in an intelligent UbiCom ambient. A | Development, 2
Laboratory 1 Neural Approach. A Markov Approach. A Hidden Markov Model | Experiment
Approach.
Laboratory 2 Integrating Dynamic Instruction Reuse (DIR) in an advanced Development, 2
superscalar/SMT microarchitecture Simulations on SPEC 2000 | Experiment
Laboratory 3 Integrating Dynamic Value Prediction (DVP) in an advanced | Development, 2
superscalar/SMT microarchitecture. Simulations on SPEC 2000 Experiment
Laboratory 4 Focalising Dynamic Value Prediction to CPU's Context. Development, 2
Simulations on SPEC 2000 benchmarks Experiment
Laboratory 5 Developing an Adaptive Meta-Predictor for a Hybrid Dynamic Development, 2
Value Predictor (multiple DVPs). Simulations on SPEC 2000 Experiment
Integrating Advanced Hybrid Branch Predictors (Two Level | Development, 2
Laboratory 6 Adaptive + Neural, Perceptron) in an advanced superscalar | Experiment
microarchitecture. Simulations on SPEC 2000 and INTEL CBP
Understanding and Predicting Indirect Branch Behavior. | Development, 2
Laboratory 7 Simulations on SPEC 2000 benchmarks and some developed | Experiment
specific C/C++ programs
Laboratory 8 Detecting and Predicting Unbiased Branches. Simulations on Development, 2
SPEC 2000 and INTEL CBP benchmarks Experiment
Laboratory 9 Solving Fetch Bottleneck. Trace-Processor Simulation (SPEC | Development, 2
2000) Experiment
Investigating Procedural/Object Programming Corpus’ Influence Development, 2
Laboratory 10 | ,, piR/DVP Experiment
Laboratory 11 Simulating Multicore Architectures. Full system simulation Development, 2
(SNIPER) Experiment
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Labaritory 42 Automatic Design Space Exploration in Multicore Systems. | Development, 2
i Multi-objective Optimization Methods (PARETO) Experiment
Network on a Chip simulator and optimal tasks mapping for a | Development, 2
Labaratory 13 parallel software application Experiment
Parallel Programming. Optimal mapping on heterogeneous | Development, 2
Laboratory 14 | multicore systems (accelerating some Computational Fluid | Experiment
Dynamics Programs)
Total laboratory hours: 28

9. Bibliography

Lucian Vintan, Prediction Techniques in Advanced Computing Architectures, Matrix

Rom Publishing House, Bucharest, ISBN 978-973-755-137-5, 2007 (292 pg.); LBUS

Library: 52.103

9.1. Recommended | Arpad Gellert, Lucian Vintan, Adrian Florea, A Systematic Approach to Predict
Bibliography Unbiased Branches, “Lucian Blaga” University Press, ISBN 978-973-739-516-0,

Sibiu, 2007 (111 pg.); LBUS Library: 53.048

Arpad Gellert, Beyond the Limits of Modern Processors, Matrix Rom Publishing

House, ISBN 978-973-755-426-0, Bucharest, 2008; LBUS Library: 04/G29

9.2. Additional John Hennessy, David Patterson, Computer Architecture: A Quantitative Approach,
Bibliography Morgan Kaufmann, Fifth Edition, ISBN 978-0-12-383872-8, 2011

10. Conjunction of the discipline’s content with the expectations of the epistemic community, professional
associations and significant employers of the specific study program

Curricula are continuously updated based on the most prestigious international text-books and also based on
the most relevant progresses in this field (research projects and scientific papers).

11. Evaluation

Activity Type 11.1 Evaluation Criteria 11.2 Evaluation Methods 11ﬂ;]?; F;?r:;?rg?s;ein O
Preparing a research

11.4a Exam / | Theoretical knowledge topig ! 20% P CRE

Colloguy I Final evaluation 20%

11.4c Practical knowledge . o

Laboratory acquired Experimental works 60% CPE

11.5 Minimum performance standard 50%

The Course Syllabus will encompass components adapted to persons with special educational needs
(SEN - people with disabilities and people with high potential), depending on their type and degree, at
the level of all curricular elements (skills, objectives, contents, teaching methods, alternative

assessment), in order to ensure fair opportunities in the academic training of all students, paying close
attention to individual learning needs.

Filling Date: 09.09.2024
Department Acceptance Date: 16.09.2024
Academic Rank, Title, First Name, Last Name Signature

Course Teacher Prof. Arpad GELLERT, PhD W

Study Program Coordinator Prof. Arpad GELLERT, PhD W

Head of Department Assoc. Prof. Radu George CRETULESCU, PhD é#—{ir/
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