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The
Problem

• Storing information

• Answering questions.

• Knowledge discovery
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GCE-Internships

https://goo.gl/RTWy27
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Formal Software Specification using B - Requisite Specification: Representing States and InvariantsEx:

[ 'formal',  'softwar’,   'specif’,   'us',  'requisit',  'specif', 'repres',  'state', 'invari’]



Manual classification of 427 theses

What can vary?

Input (theses pre-processing)

Classifier (training data)

Classification (classifier’s input)
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const ThesisSchema = mongoose.Schema({

id: {

type: String,

required: true

},

title: {

type: String,

required: true

},

supervisors: {

type: [String],

required: true

},

vacancies:  {

type: String,

required: true

},

status: {

type: String,

enum: STATUS,

default: "Not assigned",

required: true

},

location:  {

type: String,

required: false

},

courses: {

type: [String],

required: true

},

observations:  {

type: String,

required: false

},

objectives:  {

type: String,

required: false

},

requirements:  {

type: String,

required: false

},

areas:  {

type: [String],

required: false

},

clicks: {

type: Number,

default: 1,

required: false

},

type: {

type: Number,

enum: TYPE,

default: 1,

required: false

},

lastModified: {

type: Date,

required: false

}

});

The Experience



Distribution
of Theses
according to 
its oficial 
areas
(manual 
classification)
133 Theses
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Algorithms and Applications

Bioinformatics and Computational
Biology

Cyber-Security

Software Engineering

Data Science and Engineering

It Service Management

Interaction and Visualization

Games

Intelligent Robotics

Cyberphysical Systems

Information Systems

Distributed Systems

Enterprise Systems

Intelligent Systems
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Experience 1 -Base
Classifier trained with objectives and
programs of each course related to each
area (15 diferent scientific areas).

Each area may have repeated courses.

Input of the classifier is the title of the
thesis.

Results: 

53/422=

12,6% 
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Problems?

Raw data is not uniform (PT/EN)

Courses (blue) which have multiple scientific
areas in common

Needs manual corrections

Optimal classification criteria input

Manual classification may be wrong

13EINIS - Rafael Belchior



Experience 2 - Input
Classifier trained with objectives and
programs of each course related to each area
(15 diferent scientific areas).

Each area may have repeated courses.

Input of the classifier is the title of the thesis
(all in English).

Results: 

64/422=

15,2% (20,63% increase)



Problems?

Raw data is not uniform (PT/EN)

Courses (blue) which have multiple scientific
areas in common

Needs manual corrections

Optimal classification criteria input

Manual classification may be wrong
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Distribution
of Theses
according to 
its oficial 
areas
(manual 
classification)
421 Theses
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Algorithms and Applications

Bioinformatics and Computational
Biology

Cyber-Security

Software Engineering

Data Science and Engineering

It Service Management

Interaction and Visualization

Games

Intelligent Robotics

Cyberphysical Systems

Information Systems

Distributed Systems

Enterprise Systems

Intelligent Systems

Language and Information
Technologies
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const AREAS = [

"Algorithms and Applications",

"Bioinformatics and Computational Biology",

"Cyber-Security",

"Software Engineering",

"Data Science and Engineering",

"It Service Management",

"Interaction and Visualization",

"Games",

"Intelligent Robotics",

"Cyberphysical Systems",

"Information Systems",

"Distributed Systems",

"Enterprise Systems",

"Intelligent Systems",

"Language and Information Technologies"

];

17EINIS - Rafael Belchior

15 areas => 12 areas

The problema of reducing more areas?

Courses in common between Games and
Interaction and Visualization removed.



Experience 3 - areas
Classifier trained with objectives and
programs of each course related to each area
(15 diferent scientific areas).

Each area may have repeated courses.

Input of the classifier is the title of the thesis
(all in English).

Results: 

84/422=

19,9% (30,9% increase)



Problems?

Raw data is not uniform (PT/EN)

Courses (blue) which have multiple scientific
areas in common

Needs manual corrections

Optimal classification criteria input( title or title + 
supervisors or title + requirements, etc).

Manual classification may be wrong
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What’s next?
Student’s clustering (based on their grades or courses)
Supervisor’s clustering (based on the grades their students had on their theses)
Predicting a student’s area of interest based on their courses (taking into account that one course may belong to different 
areas)
Predict how much time a certain specialization takes
Predict how many vacancies are needed for each course/specialization
Most popular supervisors
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References:
EINIS slides - Prof. M. Muraszkiewicz
EDAMI slides – Prof. Marzena Kryszkiewicz
www.gce-neiist.org
https://en.wikipedia.org/wiki/Classifier
https://en.wikipedia.org/wiki/Information_system
http://www.infogineering.net/data-information-knowledge.htm
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http://www.gce-neiist.org/
https://en.wikipedia.org/wiki/Classifier
https://en.wikipedia.org/wiki/Information_system
http://www.infogineering.net/data-information-knowledge.htm


Thank you!
Pytanie?
Rafael Belchior

rafael.belchior@tecnico.ulisboa.pt
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