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1. IDENTIFYING DATA

Degree EUNICE Joint Master Degree: Information Technology for Smart Type and Year |Compulsory. Year 1
and Sustainable Mobility

Faculty School of Industrial Engineering and Telecommunications

Discipline

Course unit title 1518 - Stochastic Processses/Queueing Systemas: Modeling and Algorithms

and code

Number of ECTS 4 Term Semester based (1)
cradite allnrated

Knowledge Field Electrical engineering, electronic engineering and telecommunications engineering
Web

Language of English English Friendly No Mode of delivery Face-to-face
instruction

Department DPTO. INGENIERIA DE COMUNICACIONES

Name of lecturer RAMON AGUERO CALVO

E-mail ramon.agueroc@unican.es
Office Edificio Ing. de Telecomunicacion Prof. José Luis Garcia Garcia. Planta: - 2. DESPACHO (S202)
Other lecturers

4. OBJECTIVES

To introduce graph theory as a tool to address different optimization problems over networks : minimum-cost path, maximum
flow, etc.

To understand how queueing-based models can be exploited to analyze the behavior of different systems

To introduce M/M/1 and M/G/1 models and how they can be leveraged to assess the performance of waiting-systems with one
resource

To introduce Jackson Network models (open and closed) to assess the performance of systems that can be modelled as
network of queuing-based elements.
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6. SUBJECT PROGRAM

CONTENTS

=y

Block 1. Probability and random variable basic concepts
Introduction of probability, random variable and stochastic processes basic concepts, which will be used during the

rest of the course

2 Block 2. Graph algorithms
Graph basic concepts. Graph representation. Basic graph algorithms. Shortest-path search. Maximum flow and

additional problems. Applications.

3 Block 3. Introduction to queuing theory
Introduction to queuing theory. Poisson model. Little's Law. Birth and death processes.
4 Block 4. MM1 and MG1 systems

MM1 model and extensions. MG1 model. MG1 model with priorities.

5 Block 5. Networks of queuing systems
Networks of MM! systems. Open Jackson Networks. Closed Jackson Networks. Applications.

7. ASSESSMENT METHODS AND CRITERIA

Description Type Final Eval. Reassessn %
First exam Written exam No Yes 40,00
Second exam Written exam No Yes 40,00
Lab assignments Work Yes No 20,00
TOTAL 100,00
Observations

The final qualification of the course has two parts: theory (THEOR) and lab assignments (LAB)

- Theory qualification is the average of the two exams: EXAM1 and EXAM2

- Lab assignments are marked baed on the deliverables (reports) the students need to provide

Reports from lab assignments must be delivered

The final course grade (GRADE) will be obtained as follows: GRADE = 0.8*THEOR + 0.2*LAB, where THEOR is the average of
EXAM1 and EXAM2

Both EXAM1 and EXAM2 needs to be passed (grade > 5). In case any of the two exams was not passed, the corresponding
blocks will be again evaluated in the corresponding official exam dates.

Observations for part-time students

The qualification of the theoretical part of the course (THEOR) would that of the final exam for those students not taking the
exams during the course.

8. BIBLIOGRAPHY AND TEACHING MATERIALS

BASIC

L. Kleinrock. Queueing systems. John Wiley

Thomas H. Cormen et al. Introduction to Algorithms. The MIT Press

Leon-Garcia Alberto. "Probability, Statistics, and Random Processes For Electrical Engineering”. Pearson
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