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Abstract 

The system was created to evaluate the capabilities of microcontrollers in single-client and 

multiclient responses. the REST interface that exposes the Discovery-of-Services process. Two 

interfaces are exposed by virtual resources. Another aspect of the Go language is channels. 

Routines and channels are helpful elements of Go that can be used in order to put the notion 

using Virtual Resources described in that job. The Go programming language enables the 

deployment of numerous Virtual Resources at once. The state of Virtual Resources is distributed 

to numerous listeners via channels. In both performance tests, both microcontrollers functioned 

as expected. Despite the fact that computer enablement made the Raspberry Pi perform 

somewhat better than the Arduino Uni R3 boards. 
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Introduction 

As reported by Atzori et al. (2010), "the Internet of Things (IoT) is a concept that establishes a 

network of things that are able to interact, communicate, and collaborate towards a common 

goal." Many of the things in our surroundings are now capable of receiving, storing, processing, 

and transmitting data to other linked devices. Over time, this industry's prominence has gradually 

increased. By 2025, the GSM Association estimates that there will be 25.1 billion IoT devices 

worldwide (Anon., 2021). The original Internet should become more practical thanks to the 

Internet of Things (IoT). Through IoT, users can communicate information about physical items 

as well as information provided by persons and saved in databases (Zhong). 2015). The Internet 

of Things, which operates semi-autonomously, is interconnected with numerous other 

technologies. It establishes a connection between various network and gadgets. Additionally, the 

network has control mechanisms, which are applications and services that act as the brains of the 

system, processing, analysing, and interpreting data from connected devices to decide what and 

how to do with the same or different devices. (2015) Miller A few clever home models with a 
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server connecting all components have been inspired by research on IoT and clever homes 

(Kumar, 2014). Other models (Yang et al., 2010) included a function for connecting things to the 

cloud. The main goal of the Internet of Things (IoT), according to Suryadevara and 

Mukhopadhyay (2015), is to allow us to uniquely identify, tag, utilise, and and control anything 

from anywhere at any time over the Internet. Connected device networks have the potential to 

give rise to many sophisticated and autonomous apps and services with important advantages for 

personal, professional, and financial well-being (Li et al., 2011). To make it simpler to connect 

existing applications into IoT environments, middleware is being built on top of existing 

systems. 

Material and Methods 

Architecture 

Hardware: Elasticsearch DB was used with Linux Ubuntu, an CPU speed of 3.40 GHz for the 

Intel Core i7-6700, 14 GB of RAM, and Mac OS X as the client operating system. The 

Raspberry Pi and the Arduino Uno were utilised in two separate settings. 

Design 

 

 

 

 

 

 

 

Figure 1. Design of the system developed. 

The discovery-of-service procedure for virtual resources is depicted in Figure 1. installed virtual 

resources on a raspberry pi. Go and the CoAP protocol are used by virtual resources to 

communicate. One state-full View Virtual Resource is hosted by the Raspberry Pi. Such A View 

To obtain the most recent status of the resources connected to it, An online tool connects to a 

NoSQL database the REST interface that exposes the Discovery-of-Services process. Two 

interfaces are exposed by virtual resources. Another aspect of the Go language that is helpful for 

sending and receiving values is channels (Anon, 2016c). Through channels, Virtual Resources 

communicate with one another by exchanging CoAP messages. 32 N Virtual Resources can 



Interplay between multiple clients' replies to a virtual system.  
                                                                                                                               Section A-Research paper 

 

67 
Eur. Chem. Bull. 2023,12(12), 65-70 
 

simultaneously hear a channel. Resources that are virtual watch the direction. each and every 

virtual resource that connected to the network receive a value as soon as it arrives. 

Figure 1 shows discovery-of-service process of virtual resources. Virtual Resources deployed on 

Raspberry PI. Virtual Resources communicate via Go language and CoAP protocol. A fully 

operational View Virtual Resource is hosted by the Raspberry Pi. The current state of the 

resources connected to this View Virtual Resource is obtained by connecting to a NoSQL 

database. The Discovery-of-Services procedure is made available through a REST interface. 

Virtual Resources expose two interfaces. Additional features of the Go language include 

channels, which are helpful for sending and receiving values. (Anon, 2016c). CoAP 

communications are sent over channels for inter-Virtual Resource communication. 32 N Virtual 

Resources can hear the same channel at the same time. The channel is being watched by virtual 

resources. If a value is received across the channel, all of the Virtual Resources that are tuning in 

alter their mood. The replies are formatted by Virtual Resources using JSON notation. Data 

transmission between IoT devices is effective when done using JSON's name/value pairs. A Fog 

node houses the Multichain cluster. 

Access to IoT components for several tenants 

The fundamental programming language is Go. Routines and channels are helpful elements of 

Go that can be used to implement the notion of Virtual Resources described in this work. The Go 

programming language enables the deployment of numerous Virtual Resources at once. The state 

of Virtual Resources is distributed to numerous listeners via channels. Two permission-based 

blockchain systems, Multichain and IBM Bluemix, are the best options for managing access to 

several tenants and the supply of virtual resources. A decryption key ensures security and a 

proper deployment by storing using encrypted blocks to configure virtual resources. 

Results and Discussion 

Virtual Resources and single client 

To manage this procedure, virtual resources provide a REST interface ("/state"). The findings of 

this 40 assessment are shown in Figure 2. The graph's y-axis displays the round-trip time in 

milliseconds as determined from the Client side. The client's requests (1–1000) are represented 

on the graph's x-axis. The queries in this experiment are sent with delays of 0, 50, and 100 ms. 

Overall, it takes between 5.4 ms and 10.4 ms for a round journey from the client to the virtual 

resource. The communication performance is impacted by the delay times.  
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Figure 2. Evaluation of the virtual resources' current state ("/state") on the Raspberry Pi 

computer system. 

 

When a longer delay is applied, the round-trip time increases. The 0ms-delay series has a round-

trip time that ranges from 5.8 to 11.9 ms, with 6.13 ms being the average. The 50ms-delay series 

has a round-trip time that ranges from 6.2 to 10.4 ms, with an average of 7.10 ms. The 100ms-

delay series has a round-trip time that ranges from 7.5 to 8.0 ms, with an average round-trip time 

of 8.29 ms and 20 ms choices. 

 

 

 

 

 

 

 

Figure 3. Evaluation of the virtual resources on the Arduino Uno R3 board system's current-state 

procedure ("/state"). 

To manage this procedure, virtual resources provide a REST interface ("/state"). The findings of 

this 40 assessment are shown in Figure 3. The graph's y-axis displays the round-trip time in 

milliseconds as determined from the Client side. The client's requests (1–1000) are represented 

on the graph's x-axis. The queries in this experiment are sent with delays of 0, 50, and 100 ms. 

Overall, it takes between 7.0 ms and 9.9 ms to travel from the client to the virtual resource. The 

communication performance is impacted by the delay times. When a longer delay is added, the 

round-trip time grows. The 0ms-delay series has a round-trip time that ranges from 7.0 ms to 9.9 

ms, with an average of 8.65 ms. The 50ms-delay series has a round-trip time that ranges from 7.0 
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to 9.4 ms, with an average of 8.45 ms. The round-trip time of the 100ms-delay series ranges from 

7.0 to 9.9 ms, with an average of 8.35 ms. These findings show several picks that might have 

been caused by network noise, memory allocation, or device background operations. 

Virtual Resources responding to multiple requests 

The following justifies how long each delay series' average round-trip time is. The average 

round-trip time for the series without a delay is 11.34 ms. The average round-trip time for the 

50ms-delay series is 19.21 ms. The average round-trip time for the 100ms-delay series is 16.34 

ms. The average round-trip time for the 150ms-delay series is 14.54 ms. The average round-trip 

time for the 200ms-delay series is 16.67 ms. The average round-trip time for the 250ms-delay 

series is 17.5.  

The average round-trip time for the 300ms-delay series is 19.45 ms. Although some high picks 

are visible in the findings, such as those on the 0-delay graph that exceed 220 ms, the response 

times show that Raspberry Pi (Figure 4) IoT devices are doing well overall. 

 

 

 

 

 

Figure 4: One Atomic Virtual Resource is receiving 100 CoAP POST requests from five View 

Virtual Resources at once. With no delay. 

 

Figure 5: One Atomic Virtual Resource is receiving 100 CoAP POST requests from five View 

Virtual Resources at once. zero delay duration between events. 
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Conclusion 

In the current study, the Raspberry Pi and Arduino Uno R3 boards' capabilities as IoT 

microcontrollers are assessed. The system was created to evaluate the capabilities of 

microcontrollers for single-client and multiple-client responses. In both performance tests, both 

microcontrollers functioned as expected. Despite the fact that computer enablement made the 

Raspberry Pi perform somewhat better than the Arduino Uni R3 boards. 
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