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"The function of education is to teach one to 
think intensively and to think critically. "

Martin Luther King
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Source: "The Purpose of Education”, 
https://kinginstitute.stanford.edu/king-
papers/documents/purpose-education
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growth
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development
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University 
in STEMs 

Economic 
growth

Solutions for 
a better life

Production  
goods&services

Advancing 
knowledge

Fundamental 
tools
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• Scientific method: 
hypothesis, 
experiments, data, …

• Critical thinking
• Creative thinking
• Using tools

• Fundamental concepts 
in science

• Fundamental 
mathematical 
principles

• Grasping impact of 
technologies

• Holistic views

Objectives of education in STEM

Knowledge Skills



What do students want?

Useful and interesting 

Sound good in a CV

Short start up time

Hands-on learning experience
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About my experience



MSc: ICT for Smart Societies
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ICT

energy

health

transpor
tation

building

environ
ment

make *** smarter

Interdisciplinary MSc
§ ICT 

– ML & AI
– Communications & 

networking
§ Domain knowledge



ICT for Smart Societies
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Smart environments à networking

Collect & 
receive 

data
Transport Store and 

elaborate
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networking

algorithms



Observation

Formalize 
modelVerification

Michela Meo - TeaPACS, June 14, 2024 14

abstraction

solution

refinement

define 
objectives

understand 
(indicators)

understand 
(relationships)



Observation

Formalize 
modelVerification

15

define 
objectives

understand 
(indicators)

understand 
(relationships)

• Abstraction
• Creative thinking

• Coding 
• Using tools

• Critical thinking
• Holistic view



Queuing 
theory 

Random 
graphsSimulation
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• Useful 
• Complementary  
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Queuing theory



Catching conditions for steady-state
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Catching conditions for steady-state
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Catching conditions for steady-state
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Some of the hints from queuing theory
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Comparison of the 3 systems

effect of service 
time at low load

system 2
is much worse

m=10, µ=1

1 and 3 behave the 
same at high load



Lessons learnt in networking
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o Don’t segregate traffic

o Don’t split the bandwidth 

o Welcome multiplexing



The M/G/1 queue
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• For the M/D/1 queue

• For the M/M/1 queue

service 
time

waiting time
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Lessons learnt in networking
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o Be careful to the variance

o Consider traffic shaping



Lessons learnt from queuing networks
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o Look for the bottleneck

o Sizing capacities

o Effect of routing

o Be careful on the second bn



Discrete-event simulations

§ Change perspective, complementary approach
§ Stochastic processes à time evolution
§ Stochastic characterization à observe statistics
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Hands-on in the lab!



Simulator

Components

r.v.
generators

Input fittingData 
structures

Confidence 
intervals

Discrete-event 
simulations
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In the lab: Duration of simulation
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In the lab: Sample paths (the seed)
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Lessons learnt on simulation vs analytical modeling
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o There is not a best way

o Complementary approaches

o Integration of approaches 
increases knowledge



Random graph theory: complex systems

Change perspective
§ Modeling
§ Focus (interactions)
§ Indicators
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Random graph theory 
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Obtained with 
netlogo simulator
https://ccl.northwestern.edu/netlogo/

Connectivity



Epidemic models
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Source: S. Chang et al., “Modelling transmission and control of the 
COVID-19 pandemic in Australia”, Nature Communications, Nov 2020



Asking to students
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Asking to students
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Asking to students
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variance in 
background



Asking to students
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Students
§ Appreciated also theoretical stuff
§ Found it useful



Asking to students
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§ Learning needs time
§ Background a potential issue



Wrap-up

§ I enjoy teaching (performance evaluation)!

§ Students are interested if it is
– useful
– creative 

§ Students like to practice
– Problem solving 
– Hands on asap 

§ Warning about 
– Background knowledge (theory, math, probability)
– Give them time to learn
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Thanks!
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Michela Meo
Politecnico di Torino
michela.meo@polito.it
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