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Abstract 

Industry burnout is interlinked with cultural, individual, physical, or emotional exhaustion, and social factors, the 
resolution of which requires the technology-driven trends in the workplace and the technologies such as work pattern 
monitoring and Artificial Intelligence that can deal with large amounts of data. Industries face a gigantic problem i.e., 
employee burnout which can charge a firm loss in numerous hours and thousands of dollars every year. The more 
advanced companies use work pattern monitoring using Artificial Intelligence to make their employees work more 
professionally. In this research my attempts to understand the development and leadership, on the effects of work 
pattern monitoring using Artificial Intelligence technology on information technology organizations (Sasibhushan Rao 
Chanthati, 2022).  

In this updated second version, the data of the employees will be stored on a cloud server with governance & 
compliances. The study discussed the development of methods which are configured as two different system interfaces, 
which are of minimum valuable product (MVP) and the results obtained from the two approaches. The system will 
provide work pattern monitoring via the ‘Real-Time Database – MongoDB Atlas’ which will synchronize the employee 
burnout data to improve the employee experience. This research also illustrates the advantages and disadvantages of 
the proposed solutions. “Burnout Detection Mechanism” that will help Industry management and Human Resource 
Management to manage the emotional state of the employees, understanding their real state. The study conducted a 
self-survey, and the outputs of the surveys are explained in this paper. The sample data we are using is mainly focused 
on information technology employment perception.  

Keywords: Burnouts; Work Pattern Monitoring; Python; Large Language; Vector Search; Artificial Intelligence; 
MongoDB Atlas 

1. Introduction

The IT (Information Technology) industry is usually characterized by constant technological innovation and highly 
competitive demands, which usually contribute to the pressure experienced by people working in the industry. Stress, 
a condition whereby an employee experiences physical, emotional, and mental drain, due to stress, has been prevalent 
in this sector (Ajayi FA, Udeh CA, 2024). A range of demands that challenge IT practitioners include time constraints 
and overtime working in addition to the pressure to learn new technologies, which boosts stress and burnout (Gandhi 
TK, Classen D, Sinsky CA, Rhew DC, Vande Garde N, Roberts A, Federico F, 2023). Combating burnout is important 
because it has a direct effect on the health and satisfaction of the employees, as well as influencing organizational 
outcomes. This results in low job satisfaction, high rates of absenteeism, high turnover rates and consequently, damages 
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business organizations (Leitao J, Pereira D, Gonçalves A, 2021). The research questions formulated for this study relate 
to the shortcomings of the existing approaches for assessing and mitigating burnout in the IT sector.  

The one-time mandatory surveys and the constant monitoring of the employees by the HR departments do not help 
identify the employees’ current emotional or mental status (Rožman M, Oreški D, Tominc P, 2023). These are also known 
to be very passive methods because they deal with burnout when it has already affected the employees in a big way. 
Unfortunately, due to the absence of proper tracking of the listed indicators, burnout remains invisible until it results 
in adverse outcomes for workers and the overall efficiency of the company (Narayanan LK, Subbiah P, Muralidharan RR, 
Baskaran AP, Srinivasan V, Baskaran AP, Victor P, Ramachandran H, 2023). This study aims at creating a centralized 
solution that monitors work patterns of IT professionals in real-time and identify early signs of burnout  

The study seeks to design a model that uses AI and machine learning to process the gathered data on employees’ work 
patterns and other related information to predict burnout signs and suggest the necessary actions to take. When applied 
to the monitoring process, AI can provide a proactive approach and help identify the necessary actions to promote the 
health of staff members more consistently and effectively (Gordon S, Adler H, 2022). 

The scope of this research includes the development and implementation of two system interfaces: Vector 
embedding.py to handle all the information and reviews about the employees and Vector search.py for searching and 
analyzing the data of the employees. This research will target IT professionals due to the high levels of burnout 
commonly exhibited in the respective field. However, the findings of this research and the developed system can be 
applied to other sectors that are experiencing similar challenges. The limitations of this research can include the 
necessity to use a substantial amount of data for the training of AI models; and its challenges in implementing new forms 
of monitoring among employees or organizations.  

This study is important because it offers the theoretical and practical framework for enhancing the well-being of 
employees in organizations. The approach described in this paper allows organizations to scale and monitor burnout in 
real-time, which will save employees’ health and increase their satisfaction and retention. The use of AI in monitoring 
work patterns is one of the major developments in the application of human resource management that provides a data-
driven perspective of the burnout issue. This work does not only seek to add to the accumulation of knowledge in the 
workplace but also seeks to be of practical utility in enhancing the organizational well-being at the workplace, thereby 
improving organizational productivity. 

2. Literature Review 

2.1. The IT industry and professional burnout 

Despite being a long-standing issue, burnout has become an increasingly significant problem in the IT industry, with 
various researchers conducting numerous studies to explore its frequency and impact on the workforce and 
organizations (De Stefano V, 2019). The working conditions in the IT field involving many hours of work, pressure, 
deadlines, and requirement of getting updated with new technologies increases stress levels among employees 
(Blankenhagel KJ, Theilig MM, Koch H, Witte AK, Zarnekow R, 2019). The study notes that burnout cannot be viewed as 
a personal issue but rather an organizational one with its source in culture and requirements of the organization (Kresge 
L, 2020). Precarious work conditions linked to burnout are often mentioned as primary causes of burnout in IT 
personnel, including work overload, lack of work control, low rewards, and absence of community and fairness at work 
(Zaza S, Riemenschneider C, Armstrong DJ, 2022). 

 The consequences of burnout process are significant, they affect the individual and organizational results. Burnout 
results in reduced job satisfaction, lower commitment to work, and higher levels of absenteeism. Burnout among 
workers leads to the manifestation of poor thinking resulting in poor decisions, less creativity as well as slower solving 
problems (Khogali HO, Mekid S, 2023). For organizations, the outcome is not less dire either. Low workforce 
engagement and burnout leads to high turnover, high recruitment, and training costs, and reduced organizational 
productivity (Koh DM, Papanikolaou N, Bick U, Illing R, Kahn Jr CE, Kalpathi-Cramer J, Matos C, Martí-Bonmatí L, Miles 
A, Mun SK, Napel S, 2022). Including loss of employee experience means that knowledge loss is likely to occur and can 
negatively affect the morale of the rest of the team besides reducing productivity (Djokic A, 2024). 

2.2. Technological Solutions to Burnout 

Due to increasing concern about burnout, many technological interventions have been designed to identify or reduce 
burnout (Ajayi FA, Udeh CA, 2024). These technologies include small applications that aim to improve the health of 
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employees, and large systems that collect data from different sources to draw a full picture of the health of the workforce 
(Durodolu OO, Marutha NS, 2024). Smartwatches and other wearable devices that record physical signs such as heart 
rate and sleep have also been employed to detect stress levels and impending burnout (Chang A, 2023). Moreover, 
teleworking requires applications that allow employees for constant feedback and pulse surveys to determine their 
satisfaction levels and signs of burnout. However, one cannot ignore the fact that these technologies come with certain 
constraints (Borgstadt JT, Kalpas EA, Pond HM, 2022). Wearable devices, however, particularly create privacy issues in 
the workplace and can be seen as invasive by the employees. Furthermore, the usefulness of these tools is usually 
dictated by the quality of the obtained data and the possibility of its further processing and analysis. Assessment surveys 
are informative as they can be used as reactive measures to address a problem after it has been reported by employees 
(Narayanan LK, Subbiah P, Muralidharan RR, Baskaran AP, Srinivasan V, Baskaran AP, Victor P, Ramachandran H, 2023). 
This delayed response can also mean a lost chance for early management of the condition. 

2.3. AI in Work Pattern Monitoring 

AI (Artificial Intelligence) and ML (Machine Learning) have provided new opportunities to track work patterns and find 
out the signs of burnout. AI systems are capable of scanning data from emails, project management tools and even time 
tracking applications looking for signals that suggest burnout (Kuadey NA, Ankora C, Tahiru F, Bensah L, Agbesi CC, 
Bolatimi SO, 2024). For example, AI can access email data to determine who is working beyond normal working hours 
or on weekends, which are typical precursors of burnout (Faqihi A, Miah SJ, 2023). There have been documented cases 
of work pattern monitoring using AI. One good example of the application of AI is in managing and anticipating employee 
turnover and fatigue at IBM. The AI system used data from the Human Resources department, self-reported data, and 
work patterns to track likely burnout cases and recommend solutions specific to these cases. Another example is the 
MyAnalytics tool by Microsoft and it is also an AI tool that aims at enlightening employees on their work patterns; 
meetings’ time, focused work time and hours worked past dark. These insights assist employees to balance their 
working and personal lives hence reducing the possibility of burnouts (Koutsimani, P.; Montgomery, A.; Masoura, E.; 
Panagopoulou, E, 2021). 

2.4. Gaps in Existing Research 

Although tremendous progress has been made in applying technology to screen and control burnout, there are still 
some issues that need to be addressed in current literature. Another drastic need is the lack of sophisticated AI 
applications that allow organizations to monitor the mental health of their staff in real-time (Adler DA, Tseng E, Moon 
KC, Young JQ, Kane JM, Moss E, Mohr DC, Choudhury T, 2022). Most current solutions are either remedial or provide 
only snapshot updates, which may not be helpful for timely prevention. In addition to that, the problem of merging 
different types of data is still unsolved. Combination of the various data types like physiological data, work patterns, 
and feedback must be integrated into a single system to meet the objective of the burnout detection. The fourth gap 
relates to the absence of studies on the long-term efficacy of AI-assisted interventions (De Stefano VM, 2020). However, 
knowledge of the long-term effects of such interventions on employee health and organizational performance remains 
limited, despite clear short-term gains. Furthermore, issues of privacy and security should also be given equal 
importance to encourage more and more people to embrace these technologies. Employees must be assured that their 
information is being used appropriately and that other individuals cannot access it (Ozakca NS, Bulus A, Cetin A, 2024). 

This research seeks to fill these gaps by creating a more elaborate AI-based system that can monitor work patterns in 
real-time as a way of identifying and preventing burnout. Through the act of consolidating data feeds and offering 
ongoing information, the proposed system aims to provide a preventative approach to burnout management, which 
would benefit the wellbeing of workers and increase productivity in the process.  

3. Methods 

3.1. Self-Survey conducted for this research 

Our online survey was conducted for the below Questionnaires I online platform for submitting our questionnaire and 
getting results from professionals from different industries background. 

3.1.1. Questionnaire on Technology Changing Work and Organization: 

 How has technology impacted your day-to-day work tasks? 
 Have you received adequate training to adapt to new technologies introduced in the workplace? 
 Do you feel that technology has improved efficiency and productivity within the organization? 
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 Are there any specific areas where you think technology could be better utilized to streamline processes or 
improve communication? 

 How comfortable are you with the pace of technological change within the organization? 

3.2. System Design and Architecture 

3.2.1. A Centralized Real-Time Database - Mongo DB Atlas Cloud 

A log of a regular basis engagement scores of the employees are tracked over time and thus the data of the employees 
will be stored on a cloud server with governance compliances. The ‘Real-Time Database’ will synchronize the employee 
burnout data and the log and provides a real-time view interface for the IT specialists to view the state of the employees 
to improve their experience (Luz A, Olaoye G, 2024). 

3.2.2. System Design Cloud Server Burnout Detection Mechanism 

 Employee Surveys: Companies often conduct regular surveys to assess employee well-being, job satisfaction, 
and stress levels. These surveys may include specific questions related to burnout symptoms, such as 
exhaustion, cynicism, and reduced productivity. The survey responses can provide insights into the prevalence 
of burnout within the organization. 

 Development Programs: Employee development programs increase productivity, decrees errors or missed 
deadlines, or a significant decrease in employee engagement can be indicators of burnout. 

 Absence tracking: Frequent absence can be a red flag for burnout. Tracking these metrics can help identify 
patterns and individuals who may be experiencing burnout. 

 Manager Review: Managers who work closely with employees can often detect signs of burnout. They may 
notice changes in behavior, such as increased irritability, withdrawal from team activities, or decreased 
enthusiasm for work. Encouraging open communication and fostering a supportive work environment can help 
facilitate such observations. 

 Peer feedback: Peer feedback mechanisms allow employees to share their experiences and raise concerns 
related to burnout.  

 

Figure 1 Mongo DB Atlas Cloud 

3.3. Vector Search 

HR Management can use vector search method for understanding the feedback to their questionnaire. The vector search 
should understand HR Management queries through work pattern monitoring and natural language processing and 
gives bright responses to them (De Stefano V, 2024). It will simulate instant connections with users automatically and 
can yield extremely effective results based on a set of predefined triggers, conditions, or events thus preventing 
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problems from arising in the future. It will eliminate the unnecessary amount of work and take on a substantial load of 
employees (Algabri HK, 2024). The vector search is based on meaning, this technique helps the machine learning models 
to transform the text into high dimensional vectors, which refer to embeddings are essentially high dimensional array 
of numbers that captures the semantic meaning of a word, phase, or a sentence. Vectors can search through to find 
similar content based on multiple vectors being near on a high dimensional space. Vector search allows us to find 
relevant results even when the exact key word is not known (Kavitha M, Roobini S, Prasanth A, Sujaritha M, 2023)Error! 
Reference source not found.. The main advantage is semantic understanding, even if the query words are not present 
in the index but the meaning of phases are similar, they will be considered as match.  

Vector Embedding - Convert real time date (words and sentences) into numbers that capture their meaning and 
relationships. These numerical representations help machines understand and process this data more effectively. 

This process helps our ML algorithms find patterns in data and perform our semantic search and give recommendations 
as output. 

 

Figure 2 Vector Embedding 

3.4. System Interfaces and Development 

3.4.1. System Interface: Vectorembedding.py 

The system interface vectorembedding.py is used for loading data into database manually, Large Language Model and 
Vector Embedding. I have developed the system interface by using Python that provides an interface for managing 
employee information and reviews stored in a MongoDB atlas database. I have used different libraries to develop the 
system. I have used Sentence Transformer Hugging face Interface for encoding text fields into numerical vectors. I have 
used MongoClient from pymongo for interacting with MongoDB Atlas. Then I used Model Initialization to initialize a 
pre-trained model from the Sentence Transformers library.  

Results: The system results are on employee management, seamlessly integrating with MongoDB. It streamlines various 
tasks including creating new employee profiles, updating existing employee reviews, and showcasing employee details. 
By utilizing a pre-trained model for text encoding, the system ensures efficient data handling within the database. Its 
user-friendly command-line interface empowers users to effortlessly navigate functionalities such as viewing employee 
information, adding new entries, updating reviews, and gracefully exiting the program. In essence, the system delivers 
a robust solution for optimizing employee management workflows.  
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3.4.2. System interface: VectorSearch.py 

This system interface is a vector search or HR search interface that allows querying employee data stored in a MongoDB 
atlas database. I have used different Imports and necessary libraries, SentenceTransformer and util from 
sentence_transformers for encoding text fields and utility functions. MongoClient from pymongo for interacting with 
MongoDB atlas.  

The Model Initialization - It initializes a pre-trained model from Sentence Transformers for encoding text fields into 
numerical embeddings. I have created different functions for the vector search process and receive output.  

Prompts (Questions) the user can input are focused on HR-related questions and provides corresponding answers 
based on the queried data. This system provides a flexible interface for HR professionals to query and analyze employee 
data stored in MongoDB atlas, facilitating tasks such as talent management, skill assessment, and performance 
evaluation. 

Results: The HR search interface or vector search system allows for a wide range of queries on employee data stored in 
a MongoDB database, providing valuable insights for HR professionals. Utilizing this system interface, I can target a 
specific set of job titles, be it software engineers, for subsequent communication or assessment of the roles within the 
organization. Total figures for employment broken down by machine learning and AI expertise reveal insights 
concerning employees’ skills and the possibility of establishing training within the company. Helps to identify the 
employee with the best performance review enables them to appreciate excellence and keep up the good performance 
among the workers.  

As with the previous technique, using AI/ML-related keywords when evaluating the state of development programs or 
self-survey questions allows for proper assessment of the organization’s preparedness for leveraging the technology 
and the further potential need for skills training programs. Managers with high overall management scores: Employees 
with high managerial ratings and frequent AI/ML references can be valuable traits or promotions for managers or 
specialists in diverse industries. The findings yielded from the application of the proposed HR search interface aid in 
decision making, organizational training, development, and future planning. 

3.5. Minimum Viable Product (MVP) and Results  

3.5.1. MVP and Results for System Interface: Vectorembedding.py 

Introduction to MongoDB Atlas, which runs on a cloud platform, which provides scalable storage and computing 
resources. The cluster is deployed in a specific region for optimized performance and latency. MongoDB Atlas 
automatically configures a replica set to ensure data redundancy and high availability. Access to the cluster is secured 
using authentication mechanisms. MongoDB Atlas is a fully managed cloud database service provided by MongoDB. It 
offers numerous advantages over traditional on-premises or self-managed database solutions. 

3.5.2. To create a MongoDB Atlas database, we need to follow these general steps: 

 Sign up or log in to MongoDB Atlas free account: If you have not created your MongoDB Atlas, then you will have 
to create one before proceeding to the next process. If you already have an associated account, then you should 
sign in with that account. 

 Create a New Project: Projects are partition in Atlas and refer to your database topology and deployment. Start 
a new project by clicking on the “New Project” icon at the top of the page and configure the project parameters 
as required. 

 Create a Cluster: In the context of your project, it is necessary to draw a cluster. A cluster is a group of MongoDB 
nodes responsible for data storage and management. Decide which cloud provider, region, and configuration to 
use for your Kubernetes cluster. It is possible to first build with the help of a free plan or choose paid in 
accordance with needs. 

 Configure Cluster Settings: Add more details to configure your cluster like instance size, disk size, you can also 
configure backup, auto scaling, and encryption options. Leverage these settings depending on the results you 
want to achieve and the risks you can tolerate. 

 Create a Database User: MySQL Create a database user with the access privileges necessary to access the created 
database. When fine-tuning additional parameters, you’re usually asked to provide the username and password 
for the user and to define the roles (Read/ Write) regarding the possibility to access your database. 
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 Whitelist IP Addresses: Start the Network Access service to enable the configuration of which IP addresses are 
permitted contact with your cluster (Unver A, 2018). It is also important to whitelist the current IP or provide 
a range of IPs that will be able to connect to the server. 

 Connect to Your Cluster: Once you have created your cluster and your user, MongoDB Atlas automatically 
generates a connection string that can be used in your application code to connect to your cluster (Kumar W, 
Noul D, 2024)Error! Reference source not found.. It contains the log-in details and any other necessary 
information for establishing a connection with the database. 

 Create a Database and Collection: When you are connected to your cluster, you can design a brand-new database 
in MongoDB Atlas. To manage your data, you should know that you can create collections into your database. 
Determine about the data model of your application the fields for your collections. 

 Insert Data: It is time for you to put the data into the collection of the database you have created using 
MongoDB’s CRUD: Create, Read, Update, Delete. 

Remember to follow best practices for database design and security when creating your MongoDB Atlas database. It's 
essential to plan your schema carefully, optimize queries for performance, and ensure proper authentication and 
authorization mechanisms are in place to protect your data. 

3.6. Created my own Database in the MongoDB Atlas 

3.6.1. Database Name 

The database is named "employee_management_DB". This is the database where employee-related data is stored. 

3.6.2. Collections 

The database contains one collection named "employees". This collection holds documents representing individual 
employees. Each document contains various fields describing employee details and reviews.  

4. Results  

4.1. MVP and Results for System Interface: Vectorembedding.py 

4.1.1. Functional Analysis 

First step is establishing connection to MongoDB Atlas 

The system Interface which I developed established a connection to the MongoDB Atlas database. It returns a reference 
to the collection named "employees" within the "employee_management_DB" database. 

Second step is to retrieve employee details by ID 

The System Interface retrieves employee details based on the provided employee ID. It searches the "employees" 
collection for a document with a matching employee_id field. 

Third step is to create a new employee 

The System Interface allows the user to input details for a new employee (such as employee ID, first name, last name, 
and job title). It encodes the text fields into embeddings using the SentenceTransformer model and inserts a new 
document into the "employees" collection with the provided details. 

Fourth step is to update employee review 

The System Interface prompts the user to enter new review information for a specified employee ID. It retrieves the 
employee's current details and allows the user to input new review data, including management review, self-survey, 
peer feedback, development programs, and absence. It then updates the corresponding fields in the employee 
document. 

Main Vector Search Interface 

The system interface serves as the main user interface for interacting with the system. It displays a menu of options for 
the user to choose from the options below. 
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 Option 1: Display Employee Information by entering the employee ID. 
 Option 2: Create a New Employee by providing necessary details. 
 Option 3: Update Employee Review by entering the employee ID and providing new review information. 
 Option 4: Exit the program. 

Execution: This provides a user-friendly interface for managing employee data and reviews in a MongoDB database, 
offering functionalities for adding new employees, updating reviews, and retrieving employee information. The system 
interface is a basic interface for managing employee information and reviews in a MongoDB database atlas.  

4.1.2. Technical Analysis 

I used Python script to utilize the sentence_transformers library to perform vector embeddings for employee data. In 
this interacts the Mongo DB database is used for storing the data and, I can retrieve employee details along with their 
reviews.  

I used the sentence_transformers library (Open Source from Hugging Face) which is used for generating vector 
embeddings from text data. The pymongo library is used for interacting with MongoDB.  

I used the functions below connect_to_mongodb(). This function is used to establish a connection to the MongoDB 
database and returns the collection object for further operations.  

get_employee_details_by_id(collection, employee_id) is used to retrieve employee details from the MongoDB collection 
based on the provided employee ID. 

create_new_employee(collection) function allows user to input details of a new employee, encodes textual fields using 
a pre-trained model, and stores the data along with embeddings in the MongoDB collection. 

update_employee_review(collection, employee_id) is used to enable the user to update the review details for a specific 
employee identified by their ID. 

vector_search_interface() Main interface function providing options to display employee information, create a new 
employee, update employee reviews, or exit the program. It acts as the main menu for interacting with employee data. 

 Sentence Transformer Model: I used the sentence-transformers/all-MiniLM-L6-v2 model. This model is 
based on the MiniLM architecture, which is a small version of the well-known language model BERT 
(Bidirectional Encoder Representations from Transformers). It is fine-tuned on various tasks, including 
semantic similarity, and capable of generating meaningful embeddings for sentences. The SentenceTransformer 
model from the sentence_transformers library is utilized to generate vector embeddings specifically for textual 
data (employee names and job titles). 

 Generating Embeddings: When creating a new employee record (create_new_employee()), the model is 
used to encode the textual fields (first name, last name, and job title) into numerical embeddings. These 
embeddings are then stored along with all other employee details in the MongoDB collection. 

 MongoDB Interaction: The script interacts with a MongoDB database to store and retrieve employee 
information. MongoDB is a NoSQL database that stores data in flexible, JSON-like documents, making it suitable 
for storing unstructured or semi-structured data like employee records. 

 Database Connection: The connect_to_mongodb() function establishes a connection to the MongoDB 
database hosted on the MongoDB Atlas cloud platform. It returns the collection object that refers to the 
"employees" collection within the "employee_management_DB" database. 

 CRUD Create, Read, Update, Delete Operations: Retrieve: The get_employee_details_by_id() function 
retrieves employee details by their unique employee ID from the MongoDB collection. 

 Create: New employee records are created using the create_new_employee() function, which inserts a new 
document into the MongoDB collection. 

 Update: Employee reviews can be updated using the update_employee_review() function, which modifies the 
existing document in the MongoDB collection. 

 Display: Employee information, including reviews, can be displayed using various functions within the 
interface. 
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4.2. Execution of code (Vectorembedding.py) to Load Data into collection and Perform Vector Embedding to 
Employees Data 

4.2.1. I used VS studio code editor for executing the code: 

All the Code is provided in the - Appendices. 

For Executed the above code you need to create your own Mongo DB Atlas database and collection.  

Result - Please find the screenshot below for the output i received. 

 

Figure 3 Employee ID 

Note: The output is to enter your choice, if option 1 is selected, the system will prompt to enter employee ID, when 
employee id is entered the system will display the employee information. When option 2 is selected by entering number 
2 and hit enter. This option will help to create a new Employee and the new employee can be created with employee ID, 
First Name, Last Name, and job title. When option 3 is selected, the system will ask to enter the employee ID, when 
employee id is entered, the system will ask to update the reviews of the employee id we entered, the reviews which 
includes (management_review, self_survey, peer_feedback, development_programs, absence) 

4.2.2. Now let me execute some tests and find out the results.  

Test case to display existing employee information using Employee ID  

Once the code is executed the system will display four choices.  

 Display Employee Information 
 Create New Employee 
 Update Employee Review 
 Exit 

Enter your choice: 1 

I have entered 1 and the system displayed option to Enter the Employee ID: 

I have entered the existing employee ID as EMP002.  
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The system will display the existing employee information. 

 

Figure 4 Display the existing employee information 

Test case to create a new employee and add information to the new employee 

Now I have entered the choice as 2 and filled in the necessary information like employee ID, Employee First Name, 
Employee Last name, and Job Title. 

 

Figure 5 New employee and add information 
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Test Case to update Reviews of existing employee 

It displayed all the employee information and gave a prompt to enter the employee’s management review. 

 

Figure 6 Update Reviews of existing employee 

I have Entered the Management Review. Entered the Self Survey, peer feedback, development program and absence. 

 

Figure 7 API integration 

As discussed, we can manually enter and can create thousands of records. The second approach we can implement is 
loading data by using APIs from different data base. We are not using APIs and just loading the database manually. 
Organizations can afford API integration. 
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4.3. Embedding Arrays created in the database 

The same interface Vectorembedding.py will also create embeddings. The steps describe the process. 

Loading Pre-trained Model: The code loaded a pre-trained Sentence Transformer model using the SentenceTransformer 
class from the sentence_transformers library. The specific model used in this code is 'sentence-transformers/all-
MiniLM-L6-v2'. 

Encoding Text Fields: When we create new employee record (create_new_employee function), the text fields such as 
first name, last name, and job title are encoded using the pre-trained model's encode method. The model.encode 
function generates embeddings for the input text. The input consists of lists containing first name, last name, and job 
title. 

Conversion to List: The embeddings generated by the encode method are initially in NumPy array format. MongoDB 
cannot directly store NumPy arrays. So before inserting the new employee document into the MongoDB collection, the 
embeddings are converted to lists using the tolist() method. 

Storing Embeddings in MongoDB: The embeddings, along with all other employee details, are stored in a MongoDB 
document. The new_employee dictionary contains all the employee information, including the embeddings as a list 
under the key 'embeddings'. This document is then inserted into the MongoDB collection using 
collection.insert_one(new_employee). 

4.4. MVP and Results for Search Interface Vectorsearch.py 

4.4.1. System Interface - Vectorsearch.py 

The HR Search Interface is a tool designed to provide HR-related insights and analytics by querying an employee 
database stored in MongoDB. It allows users to ask questions related to Employees and Output will be provided. The 
purpose of this tool is to assist HR professionals in extracting useful information from employee data stored in a 
MongoDB database. It aims to streamline HR-related inquiries and provide quick, informative responses. 

4.4.2. Technical Analysis 

 connect_to_mongodb(): This function we are using to establishes a connection to the MongoDB database. 
get_software_engineers(collection): This function is to retrieve software engineers from the database. 
count_ml_ai_experts(collection): This function is to count employees with machine learning/AI expertise. 
find_best_performance(collection): I am using this to find the employee with the best performance review. 
check_development_program_ai_ml(collection): I am using to checks if any development program mentions 
AI/ML. check_self_survey_ai_ml_certifications(collection): I am using to checks if any self-survey mentions 
AI/ML certifications. check_excellent_management_review_ai_ml(collection): I am using to check if any 
employee with an excellent management review mentions AI/ML. 

I have added other placeholder functions for future implementation 

get_project_managers(collection): Retrieves project managers. count_python_proficiency(collection): Counts 
employees proficient in Python. find_highest_absence(collection): Finds employees with the highest number of 
absences. 

hr_search_interface(): Main function to interact with users, accepts HR-related questions, and provides relevant 
responses based on the implemented functions. Users interact with the interface by asking HR-related questions. The 
system responds with relevant information or alerts if an error occurs. Implementation of placeholder functions for 
project managers, Python proficiency, and absences. Integration of additional HR-related queries based on 
organizational needs. Improved error handling and input validation for user queries. The HR Search Interface provides 
a user-friendly tool for HR professionals to extract valuable insights from employee data stored in MongoDB. By 
leveraging machine learning embeddings and MongoDB queries, it streamlines HR analytics and decision-making 
processes. 

I have imported the necessary modules such as SentenceTransformer from the sentence_transformers package and 
MongoClient from pymongo. Execution of Code - Vectorsearch.py is attached in the appendix. 
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Result: I received the below results for the question I entered as an Inputs and interface response for the question 
which I have given as input and as a result I got answer. 

Once the code is executed in VS Code, I entered the below question. 

Question: “retrieve a list of all Data Analysts in the company”. 

The result is displayed: The names of software engineers as a list. I have created multiple records with different 
employee IDs with my name. All results are displayed. 

 

Figure 8 Different employee ID’s 

Result: The second question I was asking: Count of people who know Machine Learning and AI: Determine the number 
of employees knowledgeable about machine learning and artificial intelligence based on their reviews. 

The result is displayed below: 2. 

 

Figure 9 Count of people who know Machine Learning and AI 
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Result: The third question I asked: Employee with the best performance review: Find out which employee has received 
the best performance review. The result is displayed below. 

 

Figure 10 Employee with the best performance review 

Result: I am asking this question: List employees who have been promoted in the last six months. The answer is 
negative. “Sorry Could not understand the question”. 

 

Figure 11 Sorry could not understand the question 

To modify an answer for this question “List employees who have been promoted in the last six months”. I have modified 
the code a little bit and created a second interface. 
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I modified the code and created a second interface which is VectorSearchModify.py I am add the full code so that it 
would be easy for you to execute. The code is modified to get an answer for the question: “List employees who have 
been promoted” or with similar meaning. Attached in appendix. 

Result: Now enter the same question “List employees who have been promoted in the last six months” and verify the 
output. The result is changed to (No Resent Promoted employee found). 

 

Figure 12 List employees who have been promoted 

We can Create N number of System Interfaces and merge to same User Interface. 

4.5. The Self Survey Results 

78 people responded to our survey. Below are the self-survey results. 
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Figure 13 Upgrading Technology 

 

Figure 14 Adequate training to new technologies 
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Figure 15 Technology has improved efficiency and productivity within the organization 

4.5.1. Many answered No and Yes for the Q4, and some answers are shown below. 

 

Figure 16 Technology could be better utilized to improved processes 
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Figure 17 Technological change within the organization 

 

Figure 18 Gender 
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Figure 19 Responses 

 

Figure 20 Age 
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Figure 21 Device Type 
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Figure 22 Household Income 
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Figure 23 Major Vs Region 

5. Result and Discussion 

The opinions gathered from the questionnaire were several key findings on the current state of technological integration 
and its influence on the rates of burnout within the IT sector. Most respondents seem to conclude that the use of 
technology has had a moderate to positive effect on their working activities meaning that though most people feel 
positively about the use of technology, there are inherent issues. As might be observed, the largest percentage (29. 49%) 
saw the negative aspect of technology, possibly pointing out sectors where technology could be making them anxious 
as opposed to providing them with consolation. From the survey, it can be deduced that significantly more than half of 
those who took the survey felt prepared to handle new technologies and the result was 73. 08% for the affirmative. This 
shows that the training programs offered in their organizations are mostly fruitful.  

Still, there remains 26. 92% of the patients who stated that they did not feel prepared enough, which indicates a 
potentially important group of the clients that could be provided with better training and assistance. When asked 
whether efficiency and productivity had increased, decreased or remained unchanged, many chose the option that 
technology had an overall positive effect with 79. 49%. This we believe, affirms the possibility of improved performance 
in organizations through the adoption of more advanced technologies. However, the 20. 51% that reported not 
observing such enhancements points to possibilities of challenges that are either on the adoption or application of these 
technologies. 
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 Respondents were also asked about areas that could be improved regarding the application of technology in their 
organization and, although mostly the answers provided focused on general ideas, several respondents referred to 
specific needs, for instance, better communication tools within the organization and improved project management 
tools. This feedback is imperative for organization which aims to enhance the business technology approach and 
strengthen the support for employees. 

Another aspect was the perceived comfort with the rate of the technological advancement and most of the participants 
(69. 23%) described themselves as comfortable. Still, 7. 69% described their feeling as being uncomfortable this could 
suggest that there are some employees who feel challenged or overwhelmed by the fast pace of change. Caring for the 
needs of such individuals is important in maintaining a healthy workforce and high job satisfaction. 

Some of the additional qualitative responses that were collected from the survey participants regarding the areas that 
can be improved for further use of technology added more insight to the survey results. Participants described general 
patterns of what could be optimized or added in the field of tools and technology to support work and communication. 
For example, some respondents pointed out that there is a lack of effective tools for real-time collaboration, which are 
relevant for remote workers and team members who work asynchronously and rarely meet face to face, especially in 
the new normal of the post-COVID-19 era.  

Some called for more simplicity in the current project management tools and methods due to what they noted to be an 
overload of paperwork that takes time away from employees to achieve their main goals. It also featured calls for the 
inclusion of deeper analytics and artificial intelligence that can assist a person with their workload and detect the first 
signs of stress or burnout. 

For this reason, the information obtained from the self-survey emphasizes several areas in which technology can 
support the process of decreasing burnout rates and increasing engagement among employees. There is a clear need to 
continue technological development and to strengthen some aspects as obtained from respondents’ views. Managers 
can utilize these ideas to better develop their technological plans, for them not only adopt new technologies but also 
recognize the need to offer training and assistance in order to better implement them. Further, the feedback for the 
areas requiring improvements can be used in the future to invest more in technological tools to improve communication 
as well as collaboration and project management tools.  

By addressing these needs, it implies establishing more congenial organizational conditions that could minimize 
burnout and enhance performance and satisfaction. The author’s self-survey results give the reader a good starting 
point from which to find statistics about technology and burnout affecting the IT industry. They stress the need to 
proceed with improvement and enhance the support needed to promote the technological implementation to foster the 
improvement of the work environment and its health. 

After reviving quality surveys, employee engagement scores are returned after performing the mechanism that can be 
monitored over time. So, look at all employee survey and questionnaire responses and rapidly verify the ‘why’ behind 
the dimension’s engagement scores. Work-life balance, management, teamwork, and appreciation. The industry 
specialists within the corporation can act after reviewing the report and on the perceptions from the AI-driven data. 
After viewing the insights, industry specialists can understand what influences employee contentment and then take 
action to make more optimistic where applicable. I can forward the survey results on request – (Please send me your 
email id for survey results). 
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Figure 24 Work Pattern using AI 

5.1. Advantages based on Technology 

Let me explain every point and their potential advantages in detail for real time: 

 Vector Search Interface: This code focuses on creating a vector search interface for managing employee data 
stored in a MongoDB database (Dimitriu MC, Pantea-Stoian A, Smaranda AC, Nica AA, Carap AC, Constantin VD, 
Davitoiu AM, Cirstoveanu C, Bacalbasa N, Bratu OG, Jacota-Alexe F, 2020). It utilizes the Sentence Transformer 
model to generate embeddings for textual data such as employee names and job titles.  

 Semantic Search: Storing textual information in high dimension vectors captures semantic similarities between 
different input texts (Tiwari R, 2024). This will allow for the performance of semantic search operations in 
which one can easily search for similar or related string entries. 

 Efficient Retrieval: Vectors make it easier to search for relevant information since they reduce the time taken in 
searching on the internet. It enables - the basic but efficient search of employees on their Identification numbers 
and other features. 

 Scalability: When data is large or the application is trafficked, using data storage like MongoDB along with the 
vector representation will be quite beneficial. 

 Natural Language Processing (NLP) Applications: The conversion of text into meaningful representations helps 
in several natural language processing activities, including sentiment analysis, document classification and 
clustering, and similarity analysis (Solanky MD, Gupta S, 2022). 

 HR Search Interface: This code uses python to develop an application that searches information related to 
employees from a MongoDB database. It provides features specific for HR operations and search. 

 Customized Querying: It enables one to ask general questions about the data such as how many software 
engineers the company does have, which employees have a certain skill or employees whose performance 
review is above average. 

 Insight Generation: Thus, by searching through the whole database in line with some parameters, the HR 
professionals can get the desired information about some aspects of the workers including skill availability, 
performance, and training requirements (Abavisani M, Khoshrou A, Foroushan SK, Sahebkar A, 2024). 

 Decision Support: The above interface can be used in supporting the HR professionals in decision-making 
processes since it avails information concerning the workforce. 

 Automation: With helping to answer more mechanical questions like which employees possess a particular skill 
or credential, the interface can also help lessen the HR workload. 

 Overall Advantages: Real time: The utilization of the vector representations to enhance the search and retrieval 
of information in both interfaces results in the enhancement of the performance of real time systems. 

 Customization: These interfaces can be further extended and configured as per the need or requirement of the 
organization or application being used (Rosenfeld A, Benrimoh D, Armstrong C, Mirchi N, Langlois-Therrien T, 
Rollins C, Tanguay-Sela M, Mehltretter J, Fratila R, Israel S, Snook E, 2021). 



World Journal of Advanced Engineering Technology and Sciences, 2024, 13(01), 187–228 

211 

 Data-Driven Insights: Therefore, with real-time analysis and querying, employee information can be effectively 
interrogated for organizational advantage in decision-making and planning. 

 Automation and Streamlining: It can be faster, more cost-effective and timesaving to develop automated systems 
and options for manual HR and queries responses. 

 Scalability: Scalability of the applied database such as MongoDB or using vector representations enables 
accommodating vast amounts of data and future user increases. All these will help in querying and analyzing 
the data that concerns the employees and enhances organizational performance and management of people. 

This achieved is discussed based on some set of employees with technological perception. In real time scenarios, 
millions of employee data in real-time by keeping all the data of employee’s records can be loaded. As it is the Cloud-
based infrastructures support software interfaces that will provide environmental proactivity and powering virtual 
services such as vector search facility to improve the energy efficiency of employees.  

Burnout Detection Mechanism can make organizations more desirable to prospective employees and maintain the 
individuals they appoint for much longer. The industry specialists within the corporation can act after reviewing the 
analysis report and on the perceptions from the AI-driven data. After viewing the insights, industry specialists can 
understand what influences employee contentment and then take action to make decisions more optimistic where 
applicable. 

Employees will be appreciative that work pattern monitoring using Artificial Intelligence works well to keep them 
contented and the industry generally will earn the benefits.  

The ‘MongoDB Database’ will synchronize the employee burnout data and the log and provides a real-time view 
interface for the specialists to view the state of the employees to improve their experience.  

5.2. Implementation of this process in financial domain and advantages. 

To adapt the interfaces for financial customers and the financial product purchases, we need to revise the functionality 
to focus on managing products, purchases, and feedback.  

5.2.1. Product Management System Interface 

Create functions to manage products, including adding new products, updating product information, and deleting 
products from the database. Implement features to categorize products by type, brand, price range, or any other 
relevant attributes. Integrate functionality to retrieve product details, such as product descriptions, prices, availability, 
and customer ratings. Customize the interface to display product information, allowing financial customers to browse 
and search for products based on their preferences. 

5.2.2. Purchase Management Interface 

Design functions to facilitate the purchasing orders, such as capturing the purchasing details which may include the 
date of purchase, details of the customer, product code, number of items purchased, and total cost. Prescribe elements 
that will enable the monitoring of stock positions and modify product status in accordance with client demand (Tanner 
EC, Epler R, Tanner JF, 2022). Extend and integrate the payment processing part to ensure the safe execution of 
transactions. Some of the samples of report/summary on the purchase history are sales records, most popular products 
and sales revenue records, and trends over time. 

5.2.3. Feedback Management Interface 

Design a system for capturing and processing feedback based on purchased products by the customer. Activities: 
Incorporate additional functionalities that allow customers to give ratings, write reviews or leave comments on quality, 
satisfaction as well as feedback on the improvements that can be made. Create discrete functions for feedback data 
treatment, for instance, sentiment analysis to measure overall customer satisfaction and potential product 
improvement areas. 

To support this, offer the customers an opportunity to view feedback and submit them through the interface as 
conveniently as possible. 
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5.2.4. Search and Analysis Interface 

Design procedure for searching and evaluating product information according to specific parameters, including product 
characteristics, reviews from the customers, or the overall sales figures. Divide features aimed at producing detailed 
reports and graphs illustrating product effectiveness, evaluations from customers, and sales data. Help the financial 
customers to analysis the most popular products, customer preferences, and opportunities for the development of 
business. 

5.2.5. Integration with Financial Systems 

Synchronize the interfaces with financial tools to record revenue, costs, and profitability linked to the products. It is 
critical to introduce settings that would allow tracking essential financial coefficients tied to machinery performance, 
including gross margin, ROI, and inventory turnover. Maintain data purity and legal requirements regarding financial 
operations as well as protect financial records and specific customer information. If the application’s interfaces and 
functionality are properly aligned with these primary financial customer interests, namely, product management, 
purchasing, and feedback, then financial customers will be given powerful tools for improving product portfolios, 
increasing customer satisfaction, and thus, the business. 

6. Conclusion 

This research paper shows how self and other’s work pattern monitoring and the utilization of Artificial Intelligence in 
a centralized manner can help in the prevention of burnout especially in the IT industry. With the proposed system 
using artificial intelligence and real-time data analysis, the early symptoms of burnout can be detected, and appropriate 
actions be initiated promptly, thereby enhancing the health of the employees and effectiveness of the organization. 
Centralizing the real-time database and the use of AI vector search user interfaces make it convenient and efficient to 
address the issue of employee burnout. This approach does not just seek to treat the symptoms of the burnout problem 
but goes further to offer a roadmap for constant evaluation. This integration points to the increased development of 
technology in the field of human resource management and its applicability toward improving the workplace climate 
and the well-being of the employees.  
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Appendices 

Proof of concepts and minimum viable product 

Fields in Employee Documents: 

employee_id: Unique identifier for each employee. 

first_name: First name of the employee. 

last_name: Last name of the employee. 

job_title: Job title of the employee. 

https://doi.org/10.3390/ijerph18042145
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reviews: An object containing various aspects of employee reviews, such as management_review, self_survey, 
peer_feedback, development_programs, and absence. Each aspect is stored as a key-value pair within the reviews object. 

Embeddings: Embeddings generated from the employee's first name, last name, and job title using the 
SentenceTransformer model. These embeddings are stored as a list. 

(Please create your own Mongo DB Database Atlas Free account and use your user id and password.) 

If you need my password and User ID for MongoDB Atlas, please let me know I can provide them on request. 

Connection URI for MongoDB Atlas:  

mongodb+srv://yourusername:yourpassword@cluster0.ivvkqso.mongodb.net/?retryWrites=true&w=majority&app
Name=Cluster0 

Database Name: “employee_management_DB” 

Collection Name: “employees” 

The fields which we created in the collections are: 

employee_id = input("Enter employee ID: ") 

first_name = input("Enter first name: ") 

last_name = input("Enter last name: ") 

job_title = input("Enter job title: ") 

reviews = {management_review = input("Enter new management review: ") 

 self_survey = input("Enter new self survey: ") 

 peer_feedback = input("Enter new peer feedback: ") 

 development_programs = input("Enter new development programs: ") 

 absence = input("Enter new absence: ")} 

Appendix 1: System Interface – Code - Vectorembedding.py 

from sentence_transformers import SentenceTransformer 

from pymongo import MongoClient 

 

# Load the pre-trained model 

model = SentenceTransformer('sentence-transformers/all-MiniLM-L6-v2') 

 

# Function to connect to MongoDB and retrieve employee documents 

def connect_to_mongodb(): 
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 try: 

 client = 
MongoClient("mongodb+srv://yourid:yourpassword@cluster0.ivvkqso.mongodb.net/?retryWrites=true&w=majority
&appName=Cluster0") 

 db = client["employee_management_DB"] 

 collection = db["employees"] 

 return collection 

 except Exception as e: 

 print(f"Error connecting to MongoDB: {e}") 

 return None 

 

# Function to retrieve employee details by employee ID 

def get_employee_details_by_id(collection, employee_id): 

 try: 

 employee = collection.find_one({"employee_id": employee_id}) 

 if employee: 

 return employee 

 else: 

 return None 

 except Exception as e: 

 print(f"Error retrieving employee details: {e}") 

 return None 

 

# Function to create a new employee 

def create_new_employee(collection): 

 try: 

 employee_id = input("Enter employee ID: ") 

 first_name = input("Enter first name: ") 

 last_name = input("Enter last name: ") 

 job_title = input("Enter job title: ") 



World Journal of Advanced Engineering Technology and Sciences, 2024, 13(01), 187–228 

217 

 reviews = {} 

 

 # Encode the text fields 

 embeddings = model.encode([first_name, last_name, job_title]) 

 

 # Create a new employee document with embeddings 

 new_employee = { 

 "employee_id": employee_id, 

 "first_name": first_name, 

 "last_name": last_name, 

 "job_title": job_title, 

 "reviews": reviews, 

 "embeddings": embeddings.tolist() # Convert embeddings to list for MongoDB 

 } 

 

 # Insert the new employee document into the collection 

 collection.insert_one(new_employee) 

 print("New employee created successfully.") 

 except Exception as e: 

 print(f"Error creating new employee: {e}") 

 

# Function to update employee review 

def update_employee_review(collection, employee_id): 

 employee = get_employee_details_by_id(collection, employee_id) 

 if employee: 

 

 # Display employee information except for review 

 print("Employee Information:") 

 print(f"Employee ID: {employee['employee_id']}") 
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 print(f"First Name: {employee['first_name']}") 

 print(f"Last Name: {employee['last_name']}") 

 print(f"Job Title: {employee['job_title']}") 

 management_review = input("Enter new management review: ") 

 self_survey = input("Enter new self survey: ") 

 peer_feedback = input("Enter new peer feedback: ") 

 development_programs = input("Enter new development programs: ") 

 absence = input("Enter new absence: ") 

 

 # Update the employee document 

 collection.update_one( 

 {"employee_id": employee_id}, 

 {"$set": { 

 "reviews": { 

 "management_review": management_review, 

 "self_survey": self_survey, 

 "peer_feedback": peer_feedback, 

 "development_programs": development_programs, 

 "absence": absence 

 } 

 }} 

 ) 

 print("Employee review updated successfully.") 

 else: 

 print("Employee not found.") 

 

# Main vector search interface function 

def vector_search_interface(): 

 print("Hi! How can I help you today?") 
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 collection = connect_to_mongodb() 

 if collection is None: 

 return 

 while True: 

 print("\n1. Display Employee Information") 

 print("2. Create New Employee") 

 print("3. Update Employee Review") 

 print("4. Exit") 

 choice = input("Enter your choice: ") 

 if choice == "1": 

 employee_id = input("Enter the employee ID: ") 

 employee = get_employee_details_by_id(collection, employee_id) 

 if employee: 

 print("Employee Information:") 

 print(f"Employee ID: {employee['employee_id']}") 

 print(f"First Name: {employee['first_name']}") 

 print(f"Last Name: {employee['last_name']}") 

 print(f"Job Title: {employee['job_title']}") 

 if 'reviews' in employee: 

 print("Reviews:") 

 for key, value in employee['reviews'].items(): 

 print(f"- {key}: {value}") 

 else: 

 print("No reviews available.") 

 print("------------------------------------------") 

 else: 

 print("Employee not found.") 

 elif choice == "2": 

 create_new_employee(collection) 
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 elif choice == "3": 

 employee_id = input("Enter the employee ID: ") 

 update_employee_review(collection, employee_id) 

 elif choice == "4": 

 print("Exiting...") 

 break 

 else: 

 print("Invalid choice. Please try again.") 

if __name__ == "__main__": 

 

 vector_search_interface() 

 

Appendix 2: Execution of Code - Vectorsearch.py 

from sentence_transformers import SentenceTransformer, util 

from pymongo import MongoClient 

 

# Load the pre-trained model 

model = SentenceTransformer('sentence-transformers/all-MiniLM-L6-v2') 

 

# Function to connect to MongoDB and retrieve employee documents 
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def connect_to_mongodb(): 

 try: 

 client = 
MongoClient("mongodb+srv://yourid:yourpassword@cluster0.ivvkqso.mongodb.net/?retryWrites=true&w=majority
&appName=Cluster0") 

 db = client["employee_management_DB"] 

 collection = db["employees"] 

 return collection 

 except Exception as e: 

 print(f"Error connecting to MongoDB: {e}") 

 return None 

 

# Function to retrieve all software engineers 

def get_software_engineers(collection): 

 try: 

 software_engineers = collection.find({"job_title": "Software Engineer"}) 

 return list(software_engineers) 

 except Exception as e: 

 print(f"Error retrieving software engineers: {e}") 

 return None 

 

# Function to count people who know machine learning and AI from reviews 

def count_ml_ai_experts(collection): 

 try: 

 ml_ai_count = 0 

 employees = collection.find({}) 

 for employee in employees: 

 reviews = employee.get("reviews", {}) 

 for review in reviews.values(): 

 if "machine learning" in review.lower() or "artificial intelligence" in review.lower(): 
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 ml_ai_count += 1 

 break # Assuming one mention per review is sufficient 

 return ml_ai_count 

 except Exception as e: 

 print(f"Error counting ML/AI experts: {e}") 

 return None 

 

# Function to find the employee with the best performance review 

def find_best_performance(collection): 

 try: 

 best_employee = collection.find_one(sort=[("reviews.performance_review", -1)]) 

 return best_employee 

 except Exception as e: 

 print(f"Error finding best performance: {e}") 

 return None 

 

# Function to check if development program includes AI/ML 

def check_development_program_ai_ml(collection): 

 try: 

 ai_ml_programs = collection.find({"reviews.development_programs": {"$regex": "AI|ML|Machine Learning|Artificial 
Intelligence"}}) 

 return ai_ml_programs.count() > 0 

 except Exception as e: 

 print(f"Error checking development programs: {e}") 

 return None 

 

# Function to check if self survey includes AI/ML certifications 

def check_self_survey_ai_ml_certifications(collection): 

 try: 
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 ai_ml_certifications = collection.find({"reviews.self_survey": {"$regex": "AI|ML|Machine Learning|Artificial 
Intelligence|Certification"}}) 

 return ai_ml_certifications.count() > 0 

 except Exception as e: 

 print(f"Error checking self survey certifications: {e}") 

 return None 

 

# Function to check if anyone has excellent management review and mentions AI/ML 

def check_excellent_management_review_ai_ml(collection): 

 try: 

 excellent_employees = collection.find({"$and": [{"reviews.management_review": "excellent"}, 

 {"$or": [{"reviews.management_review": {"$regex": "AI|ML|Machine Learning|Artificial Intelligence"}}, 

  {"reviews.self_survey": {"$regex": "AI|ML|Machine Learning|Artificial Intelligence"}}]}]}) 

 return excellent_employees.count() > 0 

 except Exception as e: 

 print(f"Error checking excellent management review and AI/ML mentions: {e}") 

 return None 

 

# Placeholder function to retrieve project managers 

def get_project_managers(collection): 

 # Placeholder implementation 

 print("Placeholder: Function 'get_project_managers' is not implemented yet.") 

 return None 

 

# Placeholder function to count Python proficiency 

def count_python_proficiency(collection): 

 # Placeholder implementation 

 print("Placeholder: Function 'count_python_proficiency' is not implemented yet.") 

 return None 
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# Placeholder function to find employee with highest number of absences 

def find_highest_absence(collection): 

 # Placeholder implementation 

 print("Placeholder: Function 'find_highest_absence' is not implemented yet.") 

 return None 

 

# Main HR search interface function 

def hr_search_interface(): 

 collection = connect_to_mongodb() 

 if collection is None: 

 return 

 while True: 

 question = input("Ask your HR-related question: ") 

 

 if "software engineers" in question.lower(): 

 software_engineers = get_software_engineers(collection) 

 if software_engineers: 

 print("List of Software Engineers:") 

 for engineer in software_engineers: 

 print(f"- {engineer['first_name']} {engineer['last_name']}") 

 else: 

 print("No software engineers found.") 

 elif "machine learning and ai" in question.lower(): 

 ml_ai_count = count_ml_ai_experts(collection) 

 if ml_ai_count is not None: 

 print(f"Count of people who know Machine Learning and AI: {ml_ai_count}") 

 else: 

 print("Error counting ML/AI experts.") 

 elif "best performance review" in question.lower(): 
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 best_employee = find_best_performance(collection) 

 if best_employee: 

 print("Employee with the best performance review:") 

 print(f"- {best_employee['first_name']} {best_employee['last_name']}") 

 else: 

 print("No employee found with the best performance review.") 

 elif "development program" in question.lower() and ("ai" in question.lower() or "ml" in question.lower() or "machine 
learning" in question.lower() or "artificial intelligence" in question.lower()): 

 if check_development_program_ai_ml(collection): 

 print("Development program includes AI/ML.") 

 else: 

 print("Development program does not include AI/ML.") 

 elif "self survey" in question.lower() and ("ai" in question.lower() or "ml" in question.lower() or "machine learning" in 
question.lower() or "artificial intelligence" in question.lower()) and "certifications" in question.lower(): 

 if check_self_survey_ai_ml_certifications(collection): 

 print("Self survey includes AI/ML certifications.") 

 else: 

 print("Self survey does not include AI/ML certifications.") 

 elif "excellent management review" in question.lower() and ("ai" in question.lower() or "ml" in question.lower() or 
"machine learning" in question.lower() or "artificial intelligence" in question.lower()): 

 if check_excellent_management_review_ai_ml(collection): 

 print("There are employees with excellent management review and AI/ML mentions.") 

 else: 

 print("No employees found with excellent management review and AI/ML mentions.") 

 # Additional questions and answers 

 elif "project managers" in question.lower(): 

 project_managers = get_project_managers(collection) 

 if project_managers: 

 print("List of Project Managers:") 

 for manager in project_managers: 

 print(f"- {manager['first_name']} {manager['last_name']}") 
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 else: 

 print("No project managers found.") 

 elif "python proficiency" in question.lower(): 

 python_proficiency_count = count_python_proficiency(collection) 

 if python_proficiency_count is not None: 

 print(f"Count of people proficient in Python: {python_proficiency_count}") 

 else: 

 print("Error counting Python proficient employees.") 

 

 elif "highest number of absences" in question.lower(): 

 highest_absence_employee = find_highest_absence(collection) 

 if highest_absence_employee: 

 print("Employee with the highest number of absences:") 

 print(f"- {highest_absence_employee['first_name']} {highest_absence_employee['last_name']}") 

 else: 

 print("No employee found with the highest number of absences.") 

 # Add more questions and corresponding functions as needed 

 else: 

 print("Sorry, I couldn't understand your question. Please ask again or type 'exit' to quit.") 

 if question.lower() == "exit": 

 print("Exiting...") 

 break 

if __name__ == "__main__": 

hr_search_interface() 

 

from datetime import datetime, timedelta 

from sentence_transformers import SentenceTransformer 

from pymongo import MongoClient 

# Load the pre-trained model 
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model = SentenceTransformer('sentence-transformers/all-MiniLM-L6-v2') 

# Function to connect to MongoDB and retrieve employee documents 

def connect_to_mongodb(): 

 try: 

 client = 
MongoClient("mongodb+srv://yourid:yourpassword@cluster0.ivvkqso.mongodb.net/?retryWrites=true&w=majority
&appName=Cluster0") 

 db = client["employee_management_DB"] 

 collection = db["employees"] 

 return collection 

 except Exception as e: 

 print(f"Error connecting to MongoDB: {e}") 

 return None 

# Function to retrieve recently promoted employees based on mentions in reviews 

def get_recently_promoted_employees(collection): 

 try: 

 six_months_ago = datetime.now() - timedelta(days=30 * 6) 

 recently_promoted_employees = collection.find({ 

 "reviews": { 

 "$elemMatch": { 

 "$or": [ 

 {"text": {"$regex": "promoted", "$options": "i"}}, # Look for mentions of "promoted" in reviews 

 {"text": {"$regex": "new job title", "$options": "i"}} # Look for mentions of a new job title 

 ], 

 "date": {"$gte": six_months_ago} 

 } 

 } 

 }) 

 return list(recently_promoted_employees) 

 except Exception as e: 
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 print(f"Error retrieving recently promoted employees: {e}") 

 return None 

# Main HR search interface function 

def hr_search_interface(): 

 collection = connect_to_mongodb() 

 if collection is None: 

 return 

 while True: 

 question = input("Ask your HR-related question: ") 

 

 if "promoted in the last six months" in question.lower(): 

 recently_promoted_employees = get_recently_promoted_employees(collection) 

 if recently_promoted_employees: 

 print("Employees recently promoted:") 

 for employee in recently_promoted_employees: 

 print(f"- {employee['first_name']} {employee['last_name']}") 

 else: 

 print("No recently promoted employees found.") 

 # Add other HR-related questions and corresponding functionalities here 

 elif question.lower() == "exit": 

 print("Exiting...") 

 break 

 else: 

 print("Sorry, I couldn't understand your question. Please ask again or type 'exit' to quit.") 

if __name__ == "__main__": 

 hr_search_interface() 

# -----END OF THE DOCUMENT-------------------------------------------------------------------------- 


