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Tacit knowledge

T I Explicit knowledge
e Management information

Information systems

Office support systems

Problem

e Storing information
e Answering questions.
e Knowledge discovery
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Wha?
What?
Where?
How many?
When?
Why is?

~

Why do? [ Applied
Reflected upon
Embedded with

values & beliefs

<- understanding

-

How? [ Contextualized

Compared
Action-informed
Consequences

.. Conversations

Connected
Categorized
Calculated

Corrected
Condensed J

INFORMATION

Data with analyzed relationships
and connections

DATA

Discrete, objective facts about an event

Evaluation
Research
Observation
Feedback
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The MEAN Stack: A Practical Example—
GCE-Thesis

This article aims to give you very high-level insight into two topics: firstly,
introducing GCE-Thesis, an open-source project based on the MEAN stack.

*Jlogin & Registar US

GRUPO DE CONTACTO CC*"
EMPRESAS

1.2.3-Beta

~
< A PR
i a | . o || &g
(PR D

{
Mongo DB Express Angular.js Node.js
(database system) (back-end web (front-end (back-end runtime

EINIS - Rafd framework) ) L framework) ) environment)




| CDN for static content:
images, JavaScript, (S5,
client-side templates

Only accept Datastore
connections from AP|

Client browser Service Layer:

Black Box JSON
RESTful Web Service

A
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Naive Bayes Learner

[
> PIA]
Maive Bayes
File Reader Partitioning learn the naive Predictor Scorer
> bayas model >
> |l >
Ry . ‘ LS
-
read data split training set use naive bayes score result
from test data model to predict classes

EX: Formal Software Specification using B - Requisite Specification: Representing States and Invariants

[ 'formal', 'softwar’, 'specif’, 'us', 'requisit', 'specif’, 'repres', 'state’, 'invari’]
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Manual classification of 427 theses

The Experience

What can vary?

Input (theses pre-processing)
Classifier (training data)

Classification (classifier’s input)

EINIS - Rafael Belchior 10




Distribution
of Theses
according to
its oficial
areas
(manual
classification)

133 Theses
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B Algorithms and Applications
Bioinformatics and Computationz
Biology
Cyber-Security
Software Engineering
Data Science and Engineering

M |t Service Management

M Interaction and Visualization

B Games

H Intelligent Robotics

B Cyberphysical Systems

B Information Systems

B Distributed Systems

M Enterprise Systems

Intelligent Systems
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Experience 1 -Base

Classifier trained with objectives and
programs of each course related to each
area (1> diferent scientific areas).

Each area may have repeated courses.

Input of the classifier is the title of the
thesis.

Results:

/ =
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riDesktop»cd GCE-NEIIST

elchior\Desktop\GCE-MEIIST>npm test

test C:i\Users\Rafael Belchior\Desktop\GCE-MNEIIST
reporter dot --timecut 18888 "server/tests/*.spec.js”

er initiated

1) Test 1: NB Classifier, all courses from all areas
Testl:

st 1: MBE Classifier, all courses from all areas




Problems?

Raw data is not uniform (PT/EN)

Courses (blue) which have multiple scientific
areas in common

Needs manual corrections

Optimal classification criteria input A

Manual classification may be wrong




:\Users\Ratael Belchior\Desktop\GCE-NEIIST»>npm test

GCE@l.®.e test C:‘\Users\Rafael Belchior\Desktop\GCE-NEIIST
mocha --reporter dot --timeout 18888 "server/tests/*.spec.js"

BA logger initiated

assing (662ms)
B failing

)} Test 1: NB Classifier, all courses from all areas
Testl:




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




Distribution
of Theses
according to
its oficial
areas
(manual
classification)

421 Theses
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B Algorithms and Applications
Bioinformatics and Computationa
Biology
Cyber-Security
Software Engineering
Data Science and Engineering
It Service Management

B Interaction and Visualization

B Games

Intelligent Robotics

B Cyberphysical Systems

B Information Systems

B Distributed Systems

B Enterprise Systems

Intelligent Systems

B Language and Information

Technologies
16




const AREAS = | 15 areas => 12 areas
"Algorithms and Applications",

"Bioinformatics and Computational Biology", The prOblema of reducmg more areas?
"Cyber-Security",
"Software Engineering",

"Data Science and Engineering",

"It Service Management", Courses in common between Games and

"Interaction and Visualization", Interaction and Visualization removed.
"Games",

"Intelligent Robotics",
"Cyberphysical Systems",
"Information Systems",
"Distributed Systems",

"Enterprise Systems",

"Intelligent Systems",

"Language and Information Technologies"




84 passing (451ms)

S8 _-Hili'-l_i::

1} FILE_ 1 TEST 1:MNB Classifier, First Classification
Testl:

/ rtionError: expected nguage and Information Technolo
+ expected - ac

guage and Information T
+Intelligent Systems

at Context.<anonymous> (server\testsi\test-classifier.spec.js:63:188)

FILE 1 TEST 1:MB Classifier, First Classification
Test2:

ssertionError: aCter nterprise and Information Sy

spec.js:74:188)

"Enterprise and Information Sy

veritestshtest-classifier.spec.js:84:188)

st Classification




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 A




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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Thank you!
Pytanie?

Rafael Belchior
rafael.belchior@tecnico.ulisboa.pt



