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About
The Teacher training in Nijmegen the Netherlands covers five 
days of intensive schooling and cooperation at the Radboud 
University Nijmegen. The goals of this Teacher Training within 
the FE3CWS project was to bring the participants on par with 
the current state-of-art of functional programming and Task 
Oriented Programming, TOP. The topics treaded covers: 

• Recap of pure functional programming in Clean. See 
https://clean.cs.ru.nl/Clean. 

• Generic programming: how to define manipulations that 
work for any first order data type, even for types that are 
not yet defined. 

• TOP to specify the cooperation of humans and automated 
tasks to achieve goals. The iTask system supports and 
monitors the execution of tasks. See https://clean.cs.ru.nl/
ITasks. Interaction with users is mainly done via web-based 
editors that are generated from the types used in the high-
level task definitions. The TOP formalism contains a small 
number of flexible basic tasks (like web-editors and control 
of IoT peripherals) and a set of combinators for the parallel 
and sequential composition of tasks.

https://clean.cs.ru.nl/ITasks
https://clean.cs.ru.nl/ITasks
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TOP to control the Internet 
of Things, IoT.  
TOP is very suited to control the IoT and frees the 
developers from the burden of many programming 
languages, protocols, interfaces and their interoperability. 
To cope with the limited computing power and energy 
constraints of the IoT devices a special Domain Specific 
Language, DSL, called mTasks is made to program the IoT 
devices. The iTask and mTask systems work seamlessly 
together to connect the world of web-based tasks with the 
tiny tasks running on the IoT. 

The teaching of these topics was done by a combination 
of interactive tutorials and hands-on programming with 
the participants. The topics of this teacher training are in 
the heart of the project. The concise programs at a high 
level of abstraction directly contributes to their 
comprehensibility. The task combinators are a very useful 
illustration of composability in software. The static type 
system of the pure functional host language Clean 
ensures that runtime type errors cannot occur. Together 
with the concise notation in these DSLs this contributes to 
the correctness of TOP programs.



Arduino code 
void setup () {  

 pinMode(D4, OUTPUT);  

}  

void loop() {  

 digitalWrite(D4, HIGH);  

 delay(500);  

 digitalWrite(D4, LOW);  

 delay(500);  

} 

mTask (Clean) code 
blink :: Main (MTask v ()) | mtask v  

blink = { main=rpeat (  

 writeD d4 (lit True)  

>>|.  delay (lit 500)  

>>|.  writeD d4 (lit False)  

>>|.  delay (lit 500)  

)}

Download links 
https://fe3cws.kpi.fei.tuke.sk/O3ENG.html 

Blinking LEDs = hello world



Two factorial examples



Blinking LEDs the functional way in mTask



Interactive Blinking



An interactive mTask program for 
interacting with the LED matrix



Measure temperature and humidity
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