
Indonesian Journal of Electrical Engineering and Informatics (IJEEI) 

Vol. 11, No. 1, March 2023, pp. 97~104 

ISSN: 2089-3272, DOI: 10.52549/ijeei.v11i1.3984      97 

  

Journal homepage: http://section.iaesonline.com/index.php/IJEEI/index 

Performance Investigation of Software Agents in Artificial 

Intelligence and Document Object Model Domain 
 

 

Abhijit Bora1, Tulshi Bezboruah2 
1Department of Computer Applications, Assam Don Bosco University, India, 

2Department of Electronics & Communication Technology, Gauhati University, India 

 

 

Article Info  ABSTRACT 

Article history: 

Received Jul 8, 2022 

Revised Jan 6, 2023 

Accepted Jan 13, 2023 

 

 Assessing the performance impact of Artificial Intelligence on questionnaires 

of pharmacological unit is necessary from the perspective of medical 

practitioners as well as patient’s perspectives.  The proposed study ascertained 

that software agents based on Artificial Intelligence and Document Object 

Model domain can deliver better service in medical units in contrast to its other 

deployment methodologies. So, the proposed work, a prototype is developed 

by using dialog control class file which accesses the system resources through 

the kernel objects. We call the software agent as MBot (prototype bot for 

medical unit). The prototype is deployed for pharmacological unit where the 

clinical instruction against the disease can be suggested. The experimental 

arrangement, deployment architecture of MBot, performance metrics and the 

statistical analysis for the observed data sample are discussed here. The 

novelty of the proposed work highlights the performance aspects of MBot 

against its counterpart. It reveals that better response time and validates that 

the dialog controller class of MBot can process questionnaires through its 

intelligence.   
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1. INTRODUCTION 

Artificial Intelligence (AI) is a technical tool that provides highly customized user experience with 

organizational units. With the rapid increase of users demand and problems, the capabilities of learning, 

increasing responsiveness of a service unit and solving issues of end users is gaining more attention in the 

community of scientific group and generic people. Among different applications, the Bot acts as software agent 

for performing automated job role. Bot is defined as a computer program that replies messages, performs task 

against command with minimal intervention of human being. It can eliminate the repetitive manual task and 

can support self-service capabilities. It can be programmed to simulate the behaviour of human activity. The 

Chatbot is the part of Bots that can be deployed for messaging purpose. The primary role of Chatbot is to 

establish communication with the human and perform the conversation for the specific query [1]. It is desirable 

that information can be accessed easily by human being. In such cases, the messaging platform can become 

flexible and convenient platform for day to day communication among people [2]. With the rapid growth of 

Chatbot requirement, developing and implementing conversation friendly user interface has become an 

essential commodity for the digital service. The user wants the Chatbot as like it works like human chatting 

[3]. In the digital market, the dependency over Chatbot for dealing with any issues faced by human being is 

increasing gradually. However, as the demand of deploying Chatbot increases, the process of evaluating the 

performance of Chatbot for the specific service has become a concern of many researchers, service users and 
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entrepreneurs [4] [5]. The identification of performance metrics and finding the correlation among them can 

act as a performance toolset for the Chatbot [6]. As such, the identification of comprehensive set of metrics 

can become the candidature for the performance evaluation of Chatbot. In the proposed work, a novel 

methodology is proposed by using AI and document object model (DOM) principle for deploying Chatbot. 

The prototype is deployed for pharmacological and medical unit where the clinical instruction against the 

disease can be suggested to end user. We call it as MBot (Bot for Medical Instruction). The MBot is designed 

to experience the self-service for different clinical instruction. Here, the end user can feel the environment of 

pharmacological or medical unit over internet in the domain of AI. The performance of Chatbot model is 

evaluated through statistical analysis to establish the viability of the deployment.  

The ability of end users of any system to make necessary questions, such as: (i) what is the medicine 

for Acne ? (ii) How to take the medicine for conjunctivitis ? etc., can lead to critical aspects of system 

integration and outcomes [7-10]. Many researchers discussed the importance of deploying intelligent based 

Chatbot for different domain  [11-15]. Harper et al. (2003) proposed a model by using Chatbot for raising 

queries with improved problem solving issues [16]. Brandtzaeg et al. (2017) discussed the issues of deployment 

of Chatbot in the sector of banking, e-commerece, business, education as a deployment tool for support and 

enhancement of the service [17]. Verleger et al. (2018) proposed a novel methodology for deployment of 

intelligent interface for computer programming courses. The worthiness of the system was evaluated through 

false-positive response [18]. Rajkumar et al. (2020) proposed a methodology to correlate different learning 

styles through a set of questioners. The accuracy of classification for different E-learning modules can be 

accessed through evaluation methodology through the proposed Chatbot model [19]. Ren et al. (2020) proposed 

a methodology for physicians who can deploy conversational interface Chatbot for health consultations. The 

proactive Chatbot was evaluated through quantitative analysis [20]. Zhang et al. (2020)  introduced a novel 

model for retrieval of polished response on a large scale data set for human robot dialog. The authors have also 

proposed a future work on removing irrelevant information from the domain [21]. Ait-Mlouk et al. (2020)  had 

proposed a novel architecture for user interface called KBot. The Chatbot provides a platform for accessing 

information by using linked data. A machine learning module was also introduced to understand user intents 

and queries [22]. Daniel et al. (2020) had proposed a novel framework, called Xatkit to define voice Bot and 

Bot in general. They also highlighted the importance of deep learning for a specific targeted domain [23]. Bora 

et al. (2020)  discussed a novel deployment methodology for implementation of software as a service (SaaS) 

for disease processing system. The study reveals that in multi tenant environment, the evaluation of failure rate 

is important as it can impact the overall performance of a system [24][25].  Martins et al. (2021)  proposed a 

novel method of Chatbot that can be deployed for virtual learning environment. The assessment of such 

deployment was evaluated through pattern behavior and identification of performance measurement [26]. 

Daniel et al. (2021) had discussed the challenges of software modules for implementation of smart Chatbot. 

The requirement of expertise in high quality technical domain and their impact while developing complex 

Chatbot was also discussed in [27]. Chen et al. (2021)  had emphasized the deployment of Chatbot for 

manufacturing industries. A novel Chatbot was designed to help users to complete a task that simulates the 

behaviors of manufacturing settings [28]. Abdulelah et al. (2021) discussed the deployment methodology by 

using deep learning for human health management system [29]. Altayeb et al. (2021) proposed a novel voice 

control system for service delivery to end user. However, no research group had carried out any study to 

highlight the performance metrics of service execution that can mimic the real world scenario as in [30].  

The uniqueness of MBot is in contrast to Chatbot as discussed earlier is observed in the deployment 

methodology by using AI and DOM domain. The features of AI markup language are used to develop the 

intelligence. The novelty of the proposed work highlights the performance aspects of MBot against its 

counterpart. A novel prototype software agent is prepared by using a dialog controller class file that generates 

the kernel object for accessing the system resources. Here, a novel methodology is also introduced to study the 

performance of MBot for interactive user communication in the domain of AI and DOM processing. 

 

 

2. RESEARCH METHOD 

The MBot is deployed in a system having specifications: 4 GB RAM, 64 bit Microsoft Windows 10 

Professional Operating System, Intel(R) Core(TM) i3 2GHz processor with 1 TB hard drive. The MBot is 

developed by using Python programming language (Version 3.7). The intelligence is developed  by using AI 

Markup Language (AIML). The size of the intelligence is kept at 3 KB for the experimental purpose. Both 

MBot and the AIML file are kept in the same system. The end user hits the MBot and gets the user interface 

for entering the query. The request is generated for information and sent to AIML engine for generating the 

response from the intelligent set. The response is processed by the MBot and given to the end user. The 

deployment architecture of MBot is shown in Figure 1.   
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A test case is designed with the objective to perform action with the expected response to be achieved.  

The test case is used to generate the data sample of the performance metrics while using MBot. The test case 

includes the steps are as follows:  (a) Open the user interface of MBot, (b) Prompt the user to enter a disease 

name, (c) Type a disease name and hit enter, and (d) Get valid response from MBot.  

The test case takes a disease name as a keyword. In this case, the end user hits the keyword “Fever”. 

The pharmacological response is generated by the MBot through its intelligence.  The test case is designed to 

generate a data collection set to capture the data of processor time (PT) and disk response time (DRT) of MBot. 

Microsoft Corporation’s Performance Monitor (Version 10.0.10011) is configured to execute the test cases 

[31]. 

To validate the data sample as generated by the test cases, the data sample is evaluated through 

statistical analysis by using linear trend line, correlation, histogram, normal probability plot (NPP), descriptive 

analysis, Chi - Square test (x2) of Goodness of Fit (GoF). The performance of the MBot is observed on real 

time basis. The data sample is taken while executing the MBot as per query generated by users.    

 

 
Figure 1. The deployment architecture of MBot 

 

 

Figure 2 shows the performance of the system while executing the MBot with AIML engine. The 

minimum, maximum and average PT is observed to be 1.34, 21.09 and 6.81 msec, respectively.  Figure 3 shows 

the performance of the system without executing the MBot with AIML engine. The minimum, maximum and 

average PT is observed to be 1.17, 15.64 and 4.33 msec, respectively. It is observed that the execution of MBot 

impacts the system resources.  A data sample of 50 records is taken to study the PT and DRT nature over 

execution of MBot. The linear trend line of PT and DRT of MBot is observed and found to be linear at 95% 

confidence level.The significance of PT and DRT is evaluated through R2. It is 82.7% and 91.4% for PT and 

DRT, respectively. The results are shown in Figure 4 and Figure 5, respectively.  The correlation of DRT and 

PT is evaluated through linear regression analysis.The correlation of PT and DRT is evaluated through R2. It 

is 91.6%.  As such, it can be concluded the the PT and DRT metrics of MBot is strongly correlated. Figure 6 

shows the correlation of PT and DRT while executing the MBot with AIML engine. The statistical analysis is 

carried out for the data sample of PT and DRT of MBot at 99% confidence level. The results of the analysis 

by considering mean (�̅�), median (Md), Standard Deviation (Sd), minimum (Mn), maximum (Mx) are shown in 

Table 1.  

          

 
Figure 2. Performance of the system with MBot 
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Figure 3. Performance of the system without MBot 

 

 

 

  
Figure 4. Linear trend line of PT for MBot Figure 5. Linear trend line of DRT for MBot 

 

 
Figure 6. Correlation and linear trend line of PT and DRT of MBot 

 

 

The histogram of PT and DRT is shown in Figure 7 and 8, respectively. In both histograms, single 

peak bin is observed. For PT histogram, the highest data points falls in the range of 3.31 to 5.28. For DRT 

histogram, the highest data points falls in the range of 232.28 to 264.57. Table 2 and 3 shows the bin frequencies 

of PT and DRT for both the histogram.The test of normality is observed through visual interpretation of NPP. 

The NPP of PT and DRT is shown in Figure 9 and Figure 10, respectively. The visual interpretation reveals 

that the recorded data points of PT and DRT are normal in distribution.The GoF for the recorded data points 

and the validation of the hypothesis are evaluated by using Chi - Square test through p-value. The p-value 

validates the probability of obtaining observed results, if the null hypothesis is true [32]. The statistical 

measurement is evaluated at 95% confidence level for PT and DRT, respectively. It is shown in Table 4. The 

null hypothesis is assumed that the data samples fit the normal distribution and follows the properties of the 
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recorded population. Since the p-value is less than 0.05, we accept the null hypothesis. As such, higher the 

significance of the valid recorded data sample. That means we have enough evidences to conclude that the 

distribution of frequencies in the bins is from the distribution of the normally distributed data sample. 

 

  
Figure 7. Histogram of PT and their frequencies Figure 8. Histogram of DRT and their frequencies 

 

  

Figure 9. NPP of PT Figure 10. NPP of DRT 

 

Table 1. Statistical analysis of PT and DRT of MBot 

 

 

 

 

 

Table 2. Bin frequency of PT histogram 

Bin Frequency 

0-1.34 1 

>1.34 - 3.31 4 

>3.31 - 5.28 17 

>5.28 - 7.25 16 

>7.25 - 9.23 3 

>9.23 - 11.2 1 

>11.2 - 13.17 5 

>13.17 3 

 

 

Parameter �̅� Md Sd Mn Mx 

PT 6.49 5.47 3.3 1.34 15.15 

DRT 289 280 53.82 200 426 
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Table 3. Bin frequency of DRT  histogram 

Bin Frequency 

0 - 200 1 

>200 - 232.28 5 

>232.28 - 264.57 15 

>264.57 - 296.85 10 

>296.85 - 329.14 8 

>329.14 - 361.42 7 

>361.42 4 

 

 

Table 4. Statistical measurement of GoF against the data sample of PT and DRT. 

Parameter 𝑥2 p-value 
Degree of 
Freedom 

Corresponding Chi 
Critical Value 

PT 46.96 0.0000000568 7 14.067 

DRT 20.55 0.0022 6 12.592 

 

 

 

3. RESULTS AND DISCUSSION 

The objective of the proposed investigation is to observe the performance of MBot by using AI and 

DOM process. The performance of the model is observed in real time. The linearity of recorded data sample is 

observed. The recorded data sample for PT and DRT is normal in nature. Strong correlation of PT and DRT is 

also observed.  The normal distribution of recorded performance metrics is observed and significant at 95% 

confidence level. It follows the recorded performance of the population. The R2 is 82.7% and 91.4% for PT 

and DRT respectively.  The histograms of PT and DRT have single peak bin. For the histogram of PT, the 

highest data points of 17 counts are in the range of 5.28 to 7.25. For the histogram of DRT, the highest data 

points of 15 counts are in the range of 232.28 to 264.57. The correlation of PT and DRT is observed to be 

strong at 91.6%. The NPP of PT and DRT shows the normal distribution of the recorded data sample. The GoF 

of PT and DRT is evaluated through x2 test. It accepts the hypothesis that the data sample follows the recorded 

population of MBot. It means that the applicability of MBot is observed. A comparative evaluation of MBot 

deployment with deployment methodology as proposed by other research group is given in Table 5.  

 

Table 5. A comparative evaluation of the proposed work with other deployment methodology as proposed by 

other authors. 

Parameter 
Proposed 

work 

Kalita et al. (2011) 

[33] 

Medhi et al. 

(2014) [34] 

Saddik et al. (2006) 

[35] 

Bezboruah et al. 

(2015) [36] 

DRT 289 msec 52.4 sec 37.011 sec Test not carried out 11.69 sec 

Response 

Failure 
Not occured Occured Occured Occured Occured 

Reliability Strong Poor Poor Poor Poor 

 

 

The DRT of the proposed work is compared with the performance metric of the different deployment 

methodology as proposed by other research group. In case of Kalita et al., Medhi et al., Saddik et al., Bezboruah 

et al., the DRT is 52.4 sec, 37.011 sec and 11.69 sec, respectively. It is comparatively higher than the proposed 

work. As in case of MBot execution, it is recorded to be 289 msec. Failure rate is an important key metric for 

evaluation of reliability as it can impact the overall performance of the system.  However, in case of proposed 

work, there is no occurrence of response failure of service. As such, it can be concluded that the system is 

strongly reliabe. On the contrary, for other deployment methodology as proposed by other research group, the 

occurrence of failure in response is observed. As such, poor reliability was observed for other group of authors. 

From the overall evaluation of MBot execution, it can be concluded that the proposed deployment methodology 

is stable, reliable and better than other deployment methodologies as proposed by other research groups.  
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4. CONCLUSION 

A novel deployment methodology is proposed through MBot integrating AI and DOM processing. 

The validation of the recorded data sample is evaluated through statistical analysis at 99% confidence level. 

The �̅�, Sd, Md, Mn, Mx for PT is recorded to be 6.49, 3.3, 5.47, 1.34 and 15.15 msec, respectively. The �̅�, Sd, 

Md, Mn, Mx for DRT is recorded to be 289, 53.82, 280, 200 and 426 msec, respectively. So, we can conclude 

that the recorded metrics of MBot follows the mean. The histogram, NPP and 𝑥2  GoF for PT and DRT is 

observed and found to be normalyl distributed.  It is also observed that the DRT and PT are strongly correlated. 

The DRT increases proportionally with the increase in PT.  From the overall evaluation of the proposed MBot, 

it can be concluded that, the proposed methodology with the integration of AI and DOM processing is 

applicable, valid and stable. So, we can also conclude that the kernel object and dialog control manager of 

MBot can support the demands of questioners through its intelligence. From the comparative assessment of the 

proposed work with methodology as proposed by other research groups, it can be concluded that, proposed 

methodology is better than other methodology that are primarily followed for service execution. However, the 

size of the intelligence is kept smaller in the proposed work to reduce the overhead of intelligence processing. 

As part of future work, we proposed to study the deployment of MBot against different sizes of the intelligence. 
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