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Abstract: Computing refers to the process through which computers are used or operated.
During the operation of these devices, various concepts emerge; including genetic
programming. For genetic programming, it refers to an artificial intelligence technique
through which computers are encoded to assume the role of sets of genes. Further
modifications or evolutions of the sets have seen genetic or evolutionary algorithms
establish a computer program perform predefined tasks. Therefore, the state of the current
global environment in which technologically-driven operations continue to dominate
implies that inventions and innovations towards better outcome provision are inevitable.
This criticality attracts an in-depth analysis of the concept of genetic programming.

1. INTRODUCTION

It is indisputable that developments in the computer technologies are the most celebrated
achievements. This observation is considered accurate because computers are increasingly
playing a crucial role in the current society. Computers technologies are now applied in the
automation of services such as banking and security. Additionally, computers are applied in
the storage of information. Indeed, they are a popular form of entertainment, such as
computer games and movies. Computers have also enhanced communication through
networking. As far as education is concerned, computers are facilitating research activities,
and the list continues. Therefore, the roles played by computers are perceived to be so crucial
that they have been argued to be a basic need to the current society. The aim of this study was
to use secondary data to investigate trends in ad hoc sensor networks and their implication for
vehicular networking, a contemporary trend in computer science. (Abdul Jalil et al., 2021;
Mohd Noh et al., 2021; Mustafa et al., 2021; Roszi et al., 2021; Tumisah et al., 2021). If it is
managed well, various problems can be avoided (Irma et al., 2021; Suzana et al., 2021;
Rohanida et al., 2021; Nazrah et al., 2021; Shahrulliza et al., 2021).

Wireless modes of communication have received attention to such an extent that some of the
cities in the world cannot operate without digital control systems. Notably, developments
have been implemented beyond operations such as WLAN and mobile phones, witnessing the
arrival of ad hoc sensor networks in cities such as London and Stockholm.According to
Dargie and Poellabauer (2010), ad hoc sensor networks are established through
communication nodes that are autonomous. The communication processes are realized via
radio, excluding backbone infrastructures. Therefore, two nodes that are not within a range of
mutual transmission can communicate using intermediate nodes to relay messages (Magno,
Boyle, Brunelli, O'Flynn, Popovici, Benini, 2014). Ad hoc sensor networks can be applied in
fields such as community mesh networks, disaster relief, data gathering, monitoring, and
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surveillance. Notably, technological demands in the field of ad hoc sensor networks have led
to further research to address the current challenges that smart cities face while providing
services to the citizens. In vehicular networking, ad hoc sensor networks aid in establishing
routing systems, medium access control, deployment strategies, topology control, and the
design of energy efficient systems. The following figure shows a probable outlook of an
ideal smart city (in which ad hoc sensor networks are effective).

All aspects require effective leadership and management (Mohd Arafat et al., 2021;
Sumaiyah et al., 2021; Hifzan et al., 2021; Shahrul et al., 2021; Helme et al., 2021).

The success of something depends on good and efficient management (Mohd Ali et al., 2021;
Parimala et al., 2021; SitiJamilah et al., 2021; Nor Fauziyana et al., 2021; Noel et al., 2021).
The best way is to do efficient management (Ahmad Shafarin et al., 2021; Junaidah et al.,
2021; Farah Adibah et al., 2021; Ahmad Shakani et al., 2021; Muhamad Amin et al., 2021).
This demonstrates that the importance of something being managed well (Santibuana et al.,
2021; Nor Diana et al., 2021; Zarina et al., 2021; Khairul et al., 2021; Rohani et al., 2021;
Badaruddin et al. , 2021, Abdul Rasid et al., 2021).

2. METHODOLOGY

In modern technologies, developments have been seen as responses to the ever-changing
needs of product and service users, as well as the preferences of stakeholders. With this trend,
organizations have had to embrace technology in a quest to keep abreast with stiff
competition that comes with the current globalization- and technology-driven world.
According to Subramanian, Lourenco and Chilingaryan et al. (2013), an incorporation of
technology in role performance and task completion processes has also resulted due to the
need to improve performance in creative and innovative ways. One of the technologies that
have been affirmed to continually gain a widespread adoption, application, and
implementation entails ad hoc sensor networks.

A study by Azimi, Bhatia, Rajkumar and Mudalige (2011) focused on the role of sensor
networks in minimizing collisions among vehicles. Findings indicated that the evolution of ad
hoc sensor networks accounts for the significant reduction of collisions at the intersections. In
a similar study, Dargie and Poellabauer (2010) affirmed that there is a direct correlation
between technology incorporation and safety among vehicles. Specifically, the improvement
in safety was attributed to the real-time form of communication that the sensors offer.
According to Kemal and Mohamed (2005), ad hoc sensor networks play a critical role in
routing in which communication modes and signal provision may alert the drivers on possible
routes that may be deemed safe and, with little traffic.

A study by Magno, Boyle and Brunelli et al. (2014) indicated that vehicular network and the
incorporation of technologies accounts for the reduction of human errors that could,
otherwise, emerge if transit operations in smart cities were solely reliant on the drivers’
ability to establish the best routes and, preferable speeds.Kemal and Mohamed (2005)
asserted that highly integrated forms of wireless sensing have led to improved forms of
communication and safety, with the assertion suggesting that vehicular networking is critical
because it strives to alleviate adversities on the road.

3. RESULTS AND DISCUSSION

In the field of ad hoc sensor networks, the aspect of routing messages from one source to
another or from one source to multiple destinations is crucial. Information within smart cities
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is disseminated by routing systems, either as anycast, broadcast, multicast, or unicast. It is
worth noting that standard approaches have been established to achieve the routing processes
— through the broadcast technique. The implication is that the ad hoc sensor networks are
geared towards achieving efficiency in routing systems while seeking to serve the optimal
amounts of overhead — generated by logarithms. However, the manner in which information
is disseminated in smart cities in unicast, multicast, or anycast modes remains challenging
(Kemal & Mohamed, 2005).

According to by Magno, Boyle and Brunelli et al. (2014), future transportations are perceived
to gain from vehicular networking. Some of the key features of vehicular networking include
the efficient management of traffic systems, standardization, infotainment, and road safety
(Kemal & Mohamed, 2005). Particularly, the process of installing communication devices in
roadside infrastructure components and cars has the moving vehicles communicate with other
vessels in the network — because of the establishment of ad hoc networks that are ephemeral
and rapidly changing. Furthermore, it is projected that moving vehicles will directly access
network infrastructure, which will be fixed on the roadside, with smart cities perceived to be
unexceptional.

In a study by Dargie and Poellabauer (2010), it was asserted that smart modern cities have
numerous luxury cars in which central computers are embedded to serve the purpose of
connecting various networks and systems. Furthermore, the cars are equipped with
communication devices of wireless nature; including cell phones that provide telematics and
Internet connection services when needed. In the end, ad hoc sensors and the concept of
vehicular networking play a crucial role in enhancing safety by promoting real-time
communication between vehicles. The following photograph illustrates how vehicular
networking is applied in smart cities to minimize destruction during dangers such as fire. In
the photo, cars that surround the region of disaster are fed with information from a central
point of dissemination, upon which alternative routes are sought without necessarily causing
traffic jams. Notably, the drivers establish alternative routes upon receiving information
about the appropriate routes on which smooth traffic flows have been observed.

The criticality of ad hoc sensor networks and the promotion of vehicular networking
mechanisms arise in the case of traffic congestion and impact monitoring. Traffic noise
pollution, air quality pollution, and the emission of greenhouse gases result from the urban
traffic. Thus, smart cities have devised mechanisms for minimizing the adverse effects of
traffic congestion in a quest to reduce socio-economic losses. Specifically, ad hoc networks
have enabled the realization of online monitoring of the times of travel and the behavior of
drivers from the points of origin to the destinations. Other benefits that have resulted from ad
hoc sensor networks and vehicular networking mechanisms include the reductions of air
pollutionand the reduction of the length of queues among city traffic systems.

Findings of the study indicated that the quality of service provision in one firm affects the
quality of service provision in other firms. Therefore, the study could be merited for its
provision of insight regarding the relationship between performance enhancement in
companies and GP system implementation. However, the study did not explain differences
that could emerge from structural and organizational operations in firms that adopt varied
specialties of GP system implementation.

From the perspective of data warehousing, another practical illustration that could be used to
illustrate the interaction with data mining systems is the case of Facebook. The latter site
engages in data gathering off account user information such as the likes and friends of the
individual, as well as persons who may be stalking him or her. In turn, the information is
stored in a common repository. Whereas the data is stored in separate databases, the aim is to
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obtain information that is deemed most important and relevant before channeling it to an
aggregated database. A number of reasons prompt this procedure. For instance, the aim is to
ensure that the account owner gains access to numerous and relevant ads, and to suggest to
the account owner only friends who are deemed most relevant. Therefore, data warehousing
in such an example involves data aggregation regarding activities such as likes and
channeling the information to central databases while data mining implies that only the
meaningful patterns and data are extracted (such as suggesting only relevant friends to the
user). Given that data warehouses compile and organize information to form a common
database while data mining extracts meaningful information from the resultant database, it is
evident that the former precedes the latter. Similarly, this trend suggests that to detect
meaningful patterns, data mining is dependent on the nature of data compiled during the
warehousing procedure.

In summary, GP has emerged as a response to the ever-changing users needs and
technological evolutions that have seen vices such as cyber attacks emerge. To address the
issue of data leakage to unauthorized groups and curb possibilities of hacking activities, GP
has emerged as a potential solution. The application assesses the ability of computer devices
to perform specific tasks that they are assigned to accomplish. Whereas the application poses
the merit of yielding convenience and accuracy, it has been criticized in situations where non-
adaptive systems are adopted in an organization. Overall, GP utilization is on an increasing
trend because of the need to embrace flexibility towards achieving dynamism, an element that
the current social, cultural, economic and political environment demands. In future, it is
evident that firms that will be in a continuous quest to keep abreast with industry demands
and the needs and preferences of products and service users will have to foster data
warehousing and mining to predict patterns such as buying behaviors. In so doing, it is
projected that competitive advantages will be achieved due to the understanding of industry-
specific needs of the consumers.

4. CONCLUSION

In conclusion, smart cities are characterized by a good economy, smart environments, smart
mobility, smart living, smart people, and a smart system of governance. The aspect of
information communications and technology (ICT) has emerged towards the future
realization of perfect smart cities. The paper has examined the application of ad hoc sensor
networks in smart cities. The manner in which ad hoc sensor networks can function has been
highlighted, focusing on probable future applications of the sensorsystems. The field of
vehicular networks has received attention because of the need to reduce traffic congestion.
Additionally, sensor application has been associated with impactmonitoring. Ad hoc sensor
networks have also led to the realization of online monitoring of the times of travel and the
behavior of drivers from the points of origin to the destinations, accounting for significant
reductions in traffic noise pollution, air quality pollution, and emissions of greenhouse gases
in the urban traffic.
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