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1. COURSE SUMMARY
Prerequisites:
To have prior knowledge in network switching.
Description:
The course studies different mechanisms existing today for the content distribution in communications networks: Content
Distribution Networks (CDNs), IP multicast and Peer to-Peer networks (P2P).
Content Distribution Networks (CDNs) allow the deployment of services based on IP communications in a scalable and
efficient way as well as mechanisms to achieve high availability in the provided services. Thus, the most common
architectures not only involve the servers providing the services, but also other elements such as load balancers, caches,
DNS servers, etc.
The IP multicast technology is widely used by Internet Service Providers (ISPs) to achieve efficient distribution of
multimedia content over IP networks since it allows the use of point-multipoint data flows efficiently. The course delves
into its operation and behaviour, advantages and disadvantages.
Finally, the most relevant aspects of Peer-to-Peer networks are studied in relation to the technologies most commonly
used nowadays. Therefore, the operation of structured Peer to-Peer networks such as Chord or Kademlia and services
such as BitTorrent are studied in depth, which require making use of concepts such as storage, search and recovery in
Peer-to-Peer networks.
All previous described solutions can be used independently or combined, and, currently, they are the most commonly
used for content distribution in web-type services, multimedia "streaming" distribution based on IPTV, and in massive online games.
The course complements the skills for service design and data networks performance optimisation. The different content
distribution mechanisms are studied from descriptive, architectural and algorithmic points of view, making emphasis in
typical use cases to study and compare the different aforementioned technologies.

2. SKILLS
Basic, Generic and Cross Curricular Skills.
This course contributes to acquire the following generic skills, which are defined in the Section 3 of the Annex to the
Orden CIN/355/2009:
en_CGT1 - Skill of analysis and synthesis.
en_CGT2 - Skill of organization and planning.
en_CGT3 - Skill to analyze and search for information from diverse sources
en_CGT4 - Skill to make decisions.
en_CGT5 - Skill to adapt to new situations.
en_CB6 - To have and understand knowledges that provide a basis or opportunity to be original in the development
and/or application of ideas, often in a research context
en_CB7 - That students know how to apply the acquired knowledge and problem-solving abilities in new or
unfamiliar environments within broader (or multidisciplinary) contexts related to their area of study.
en_CB10 - That students have the learning skills that will enable them to continue studying in a way that will be
largely self-directed or autonomous.
en_CT1 - Troubleshooting skill
en_CT3 - Skill to work in a team
Professional Skills
This course contributes to acquire the following professional skills, which are defined in the Section 5 of the Annex to the
Orden CIN/355/2009:
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en_CTecTel4 - Ability to design and dimension transport, broadcast and distribution networks of multimedia
signals.
en_CTecTel6 - Ability to model, design, implement, manage, operate and maintain networks, services and
contents.
Learning Outcomes
After succeeding in this subject the students will be able to:
RA1. To know and use the different existing mechanisms for content distribution.
RA2. To know and use the different mechanisms based on caches, load balancers and DNS to improve content
distribution in data networks.
RA3. To know and use the basic principles of multicast routing in IP networks.
RA4. To know and use the different mechanisms provided by the Peer-to-Peer networks.
RA5. To apply the knowledge from previous aforementioned technologies to select and/or design a content
distribution service.

3. CONTENTS
Contents Blocks

Total number of hours

Module 1. Introduction: motivations, definitions and use cases.

2 hours

Module 2. Content Delivery Networks: VRRP, load balancers, caches, DNS, high
availability architectures and use cases.

12 hours

Module 3. Multicast: multicast addressing, IGMP, multicast routing and its applications.

12 hours

Module 4. Peer-to-Peer networks: Peer-to-Peer networks taxonomy, structured Peerto-Peer networks, Chord, Kademlia and BitTorrent.

12 hours

Module 5. Transversal skills: project presentations of the course.

6 hours

4. TEACHING - LEARNING METHODOLOGIES. FORMATIVE
ACTIVITIES.
4.1. Credits Distribution

Number of on-site hours:

45 hours

Number of hours of student work:

68 hours (including study, activities,
forms, reports, course project)

Total hours

113 hours

4.2. Methodological strategies, teaching materials and resources

Approved by the School Board on July 6 , 2021

4

"Flipped learning" and class activities

By using "flipped learning", the lecturer in class will solve any doubts
related to the personal work tasks requested previously. Besides,
complementary activities will be done to consolidate the most relevant
contents as well as assess the acquired knowledge from the students.

Cooperative team works

Along the course, different practical laboratories are requested as well
as a course project in which the students not only need to demonstrate
their technical knowledge, but also their team work capacity and
cooperative skills.

Personal training

The students must prepare individually the "flipped learning" classes
and make use of the required time to finish the requested
individual/group activities.

5. ASSESSMENT: procedures, evaluation and grading criteria
Preferably, students will be offered a continuous assessment model that has characteristics of formative assessment in a
way that serves as feedback in the teaching-learning process.

5.1. PROCEDURES
The evaluation must be inspired by the criteria of continuous evaluation (Learning Assesment Guidelines, LAG, art 3).
However, in compliance with the regulations of the University of Alcalá, an alternative process of final evaluation is made
available to the student in accordance with the Learning Assesment Guidelines as indicated in Article 10, students will
have a period of fifteen days from the start of the course to request in writing to the Director of the Polytechnic School
their intention to take the non-continuous evaluation model adducing the reasons that they deem convenient. The
evaluation of the learning process of all students who do not apply for it or are denied it will be done, by default,
according to the continuous assessment model. The student has two calls to pass the subject, one ordinary and one
extraordinary.
Ordinary Call
Continuous Assessment:
The course has a practical orientation to acquire te required knowledge and skills related to content distribution; hence,
the assessment tools are as follows:
1. Class activities (AC). During the classes, different activities, problem and exercises would be done to later assess
the acquired skills from the students.
2. Laboratory deliverables (EL). Performance of laboratory practices and delivery of the corresponding deliverables
in which the student must demonstrate the acquired knowledge and technical skills.
3. Project of the course (PA). A final project of the course to not only demonstrate the acquired knowledge and
technical skills, but also their team organisation, team work and autonomous capabilities.
The students must submit the deliverables according the laboratory practices as well as the final project of the course
following the established schedule.
Assessment through final exam:
In the case of evaluation by means of a final exam, the evaluation elements to be used will be aFinal Assessment
(PEF).
Extraordinary Call
The procedure will be the same as that described for the assessment by means of a final exam in the ordinary call.

5.2. EVALUATION
EVALUATION CRITERIA
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The assessment criteria measure the level in which the competences have been acquired by the student. For that
purpose, the following are defined:
CE1. The student demonstrates skills related to theory, comprehension and use of the concepts and basic
mechanisms related to content distribution in data communication networks.
CE2. The student demonstrates skills related to theory, comprehension and use of the concepts and basic
mechanisms related to CDNs.
CE3. The student demonstrates skills related to theory, comprehension and use of the concepts and basic
mechanisms related to multicast routing in IP networks.
CE4. The student demonstrates skills related
mechanisms related to Peer-to-Peer networks.

to theory, comprehension and use of the concepts and basic

CE5. The student demonstrates skills to apply the acquired knowledge from the studied technologies in the course in
order to select/design/deploy a basic content distribution service.
GRADING TOOLS
The work of the student is graded in terms of the assessment criteria above, through the following tools:
1. Ordinary call based on continuous assessment:
a. Class activities (AC). Results from the different activities performed during the course.
b. Laboratory deliverables (EL). Deliverables reporting the results from the laboratories programmed during
the course.
c. Project of the course (PA). Presentation and deliverable reporting the results from the project of the course.
d. Final assessment (PEF). Assessment considering all the knowledge and skills that must be acquired to
surpass the course.
2. Extraordinary call based on final assessment (PEF).
Both passive and active plagiarism in any requested activity, deliverable or project will be penalised according the public
normative from the University of Alcalá.
GRADING CRITERIA
In the ordinary call-continuous assessment the relationship between the competences, learning outcomes, criteria and
evaluation instruments is as follows.
Skills

Learning
Outcomes

Evaluation
criteria

Grading
Tool

Contribution to the final
mark

CB7, CT1, CTecTel4, CTecTel6

RA1-RA4

CE1-CE4

AC

30%

CB7, CGT1, CT3, CTecTel4, CTecTel6

RA1-RA4

CE1-CE4

EL

30%

CB6, CB10, CGT2-CGT5, CT3, CTecTel4,
CTecTel6

RA5

CE5

PA

40%

The "Non-presented" mark will be given if the student in ordinary call based on continuous assessment does not present
any deliverable.
In the ordinary call-final evaluation, the relationship between the competences, learning outcomes, criteria and evaluation
instruments is as follows.
Skills

Learning
Outcomes

Evaluation
criteria

Grading
Tool

Contribution to the
final mark

CB6, CB7, CB10, CGT1-CGT5, CT1, CT3,
CTecTel04, CTecTel06

RA1-RA5

CE1-CE5

PEF

100%

Extraordinary call
The same procedure used in ordinary call-final evaluation.
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Disclosure Note
The University of Alcalá guarantees to its students that, if due to health requirements the
competent authorities do not allow the total or partial attendance of the teaching
activities, the teaching plans will achieve their objectives through a teaching-learning and
evaluation methodology in online format, which will return to the face-to-face mode as
soon as these impediments cease.
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