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Discussion Topic: OO Design for IoT 

1. Referring to the article by Fortino et al. (2015), consider the strengths and 

weaknesses of designing a metamodel to support the object-oriented 

design of the IoT. Design a smart model equivalent to that presented in 

Figure 6, which would instead support the operation of a driverless car. 

 

In this discussion, I will be examining the advantages and disadvantages of using a 

metamodel to facilitate the design of object-oriented IoT systems, as outlined in the 

article "Towards a Development Methodology for Smart Object-Oriented IoT Systems: 

A Metamodel Approach" by Fortino et al. (2015). Additionally, at the end of this 

discussion, I will present a smart model similar to the one shown in Figure 6 in the 

article to support the operation of a driverless car. 

Fortino et al. (2015) suggest that using metamodels for analysis, design, and 

implementation is a modern approach to constructing Smart Object (SO) based 

systems. It is worth noting that the software engineering methods utilised for 

developing IoT systems are still in their initial stages. To support they provide a case 

study of a smart office SO. 

IoT metamodels are essential for IoT systems' easy reuse and interoperability (Amjad 

et al., 2022). Employing reusable components becomes effortless when using 

standardised and transparent frameworks, as emphasised by Fortino et al. (2015). 

Fortino et al. (2017) found that this method promotes communication and compatibility 

between IoT products and services. 

Metamodels are advantageous for IoT systems that evolve with new devices and 

technologies. As Kashmar et al. (2022) stated, they are highly adaptable, allowing 

quick modifications without disrupting the entire system. This facilitates easier 
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integration of new functionalities and improves scalability (Leminen et al. 2012) as the 

IoT ecosystem develops. 

Creating a metamodel has advantages, but there are also some downsides. It is not 

easy to develop a comprehensive and accurate metamodel that considers all 

conceivable IoT scenarios (Udoh & Kotonya, 2018). It can be challenging to create a 

metamodel for many IoT applications. According to Deursen et al. (2007), maintaining 

a balance between generality and specificity is critical. 

Metamodels for IoT applications must be designed and implemented with skill, 

consideration, refinement, and adherence to cutting-edge standards and technology. 

When developing software and making defensible decisions, it is crucial to consider 

these variables. 

Below is my attempt to project the required metamodel to support the operation of a 

driverless car: 
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Smart objects are physical or virtual objects that use embedded processors, sensors, 

and connectivity to exchange data with the environment, other objects, and systems. 

They can enhance interactions and functionality in the physical and virtual worlds and 

be analysed for decision-making, efficiency, and product performance. This concept 

has several origins and uses and overlaps with other terms such as Smart Devices, 

Tangible Objects, Tangible User Interfaces, and Things in the Internet of Things 

(Academic Accelerator, N.D.). 

And below is the explanation of the interactions between the classes in a metamodel 

to support the operation of driverless cars: 

• The smart object is the system that controls the driverless car. It combines 

sensors, data processors, decision-makers, actuators, and communication 

interfaces. 

• The car's sensors gather information about its surroundings and can operate 

independently or aggregate with the smart object. 

• The data processor is a component of the smart object that processes sensor 

data and generates useful information. 

• The decision maker uses processed data to control the vehicle, inheriting from 

the data processor and providing additional methods for handling the car. 

• The actuators direct the car’s movement based on the decision-maker's 

choices. The smart object can aggregate them, or they can exist independently. 

• The communication interface connects with other vehicles and the environment, 

using infrastructure without ownership. 

 

The interaction and coordination between these elements would be made easier by 

the software system used to build the smart model. As stated by Sarker (2021), a 

software system would gather sensor data, analyse it to extract useful information, use 

decision-making algorithms to choose the best course of action, and then regulate the 

actuators by that conclusion. The communication interface would also allow 

connectivity with infrastructure and other vehicles for real-time coordinated operations 

and information sharing. 
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