
International Journal of Scientific Research and Engineering Development-– Volume 9 Issue 3, May-June 2026  
                        Available at www.ijsred.com                                

ISSN : 2581-7175                                          ©IJSRED: All Rights are Reserved  Page 502 
 
 

A REVIEW ON ARTIFICIAL INTELLIGENCE DATA BASE MACHINE 
LEARNING AND PYTHON PROGRAMMING CONCEPTS AND 

ASPECTS 

A Ravi Kumar*, Sk. Farhana**, Sk Reha**, B Upendra**, Sk Binyamin**, P Keerthana**, 
Sk Naseer** 

*Department of Pharmacognosy Nimra College of Pharmacy Vijayawada 521456 AP INDIA 
**Department of Pharmaceutical Analysis Nimra College of Pharmacy Vijayawada 521456 AP INDIA 

karavi315@gmail.com 
ABSTRACT  

Artificial Intelligence, Databases, Machine Learning, and Python programming work together to build advanced 
digital technologies used in today’s world. Artificial Intelligence allows computers and machines to carry out 
tasks that normally require human intelligence. Databases are responsible for storing, organizing, and managing 
large amounts of information efficiently.Machine Learning enables systems to analyze data, recognize patterns, 
and improve erformance automatically through experience. Python serves as a flexible and powerful 
programming language widely used for developing AI and ML applications. When combined, these 
technologies help create smart systems capable of automation, accurate predictions, faster decision-making, and 
efficient data processing across many industries. 

Keywords :   Artificial Intelligence, Machine Learning , Data Base, Phython Recent trends                                             

INTRODUCTION 

1. Artificial Intelligence (AI) 

Introduction to Artificial Intelligence 

Artificial Intelligence is an area of computer science that focuses on developing systems capable of 
performing tasks that normally require human intelligence. These tasks include reasoning, learning, 
understanding language, and making decisions. 

AI-powered systems are designed to: 

 Analyze information  
 Learn from experience  
 Solve complex problems  
 Recognize patterns  
 Understand speech and text  
 Predict future outcomes  
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Common Examples of AI 

 Virtual assistants  
 Smart recommendation systems  
 Autonomous vehicles  
 Medical diagnosis software  
 Online chatbots  

 

Categories of Artificial Intelligence 

1. Narrow AI 

Narrow AI is created to handle a specific task or limited set of functions. It is the most commonly used form 
of AI today. 
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Examples 

 Email spam filters  
 Face detection systems  
 Language translation tools  

 

2. General AI 

General AI refers to a theoretical machine capable of understanding and performing any intellectual task 
similar to a human being. 
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3. Super AI 

Super AI is a future concept where machines may become more intelligent than humans in every field, 
including creativity and decision-making. 

 

Major Areas of AI 

Area Purpose 

Machine Learning Enables systems to learn from data 

Natural Language Processing Helps computers understand human language 
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Area Purpose 

Computer Vision 
Allows machines to interpret images and 
videos 

Robotics Develops intelligent machines and robots 

Expert Systems Provides automated decision-making solutions 

 

 

Uses of AI in Real Life 
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AI is widely used in several industries such as: 

 Healthcare  
 Banking and finance  
 Agriculture  
 Education  
 Transportation  
 Cybersecurity  
 Online shopping  
 Entertainment platforms  

Benefits of AI 

 Faster data processing  
 Automation of repetitive work  
 Improved accuracy  
 Continuous operation without breaks  
 Better decision support  

Challenges of AI 

 High development costs  
 Risk of job replacement  
 Privacy and security issues  
 Bias in AI models  
 Heavy dependence on data quality  

2. Database 
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What is a Database? 

A Database Systems is a structured system used to store, organize, and manage digital information efficiently. 

Databases help organizations: 

 Store large amounts of information  
 Retrieve data quickly  
 Maintain security  
 Manage records efficiently  

Types of Databases 

1. Relational Database 

Relational databases organize data into tables consisting of rows and columns. 

Popular Relational Databases 

 MySQL  
 PostgreSQL  
 Oracle Database  

Example Table 
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Student ID Name Age 

1 Rajesh 20 

2 Priya 22 

2. NoSQL Database 

NoSQL databases are designed for handling flexible or unstructured data formats. 

Examples 

 MongoDB  
 Apache Cassandra  

Main Components of a Database 

Component Function 

Tables Hold data 

Rows Individual records 

Columns Data attributes 

Keys Unique identifiers 

Queries Commands used to access data 

Basic SQL Commands 

Creating a Table 

CREATE TABLE Students ( 
    ID INT, 
    Name VARCHAR(50), 
    Age INT 
); 

Inserting Data 

INSERT INTO Students VALUES (1, 'Ravi', 20); 

Viewing Data 
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SELECT * FROM Students; 

Updating Records 

UPDATE Students 
SET Age = 21 
WHERE ID = 1; 

Deleting Records 

DELETE FROM Students 
WHERE ID = 1; 

Advantages of Databases 

 Organized storage  
 Faster data retrieval  
 Improved security  
 Backup and recovery support  
 Multi-user accessibility  

3. Machine Learning (ML) 
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Introduction to Machine Learning 

Machine Learning is a specialized branch of AI that enables computers to learn patterns from data and 
improve performance without direct programming. 

Instead of following fixed instructions, ML systems learn by analyzing examples and experiences. 

Steps in Machine Learning 

1. Gather data  
2. Prepare and clean data  
3. Train the algorithm  
4. Test the model  
5. Generate predictions  

Types of Machine Learning 

1. Supervised Learning 

This method uses labeled datasets where the correct output is already known. 

Applications 

 Spam email detection  
 Price prediction systems  

Common Algorithms 

 Linear Regression  
 Decision Trees  
 Support Vector Machines  

2. Unsupervised Learning 

This technique works with unlabeled data to discover hidden patterns. 

Applications 

 Customer grouping  
 Data clustering  

Algorithms 
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 K-Means Clustering  
 Hierarchical Clustering  

3. Reinforcement Learning 

In reinforcement learning, systems learn by receiving rewards or penalties based on actions. 

Applications 

 Intelligent robots  
 AI gaming systems  

Machine Learning Process 

Data Collection → Data Preparation → Feature Engineering 
→ Model Training → Evaluation → Deployment 

Popular Machine Learning Algorithms 

Algorithm Main Use 

Linear Regression Prediction 

Logistic Regression Classification 

Decision Tree Decision analysis 

Random Forest Ensemble learning 

Neural Networks Deep learning tasks 

Deep Learning 

Deep Learning is an advanced area of machine learning that uses layered neural networks to process large 
amounts of data. 

Applications 

 Speech recognition  
 Image analysis  
 Self-driving vehicles  

Neural Networks 

Neural networks are inspired by the structure of the human brain. 
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Main Layers 

 Input Layer  
 Hidden Layers  
 Output Layer  

Linear Regression Formula 

y=mx+by = mx + by=mx+b 

mmm 

 

 

bbb 

 

 

-10-8-6-4-2246810-10-5510y-interceptx-intercept 

Formula Explanation 

 y = predicted output  
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 m = slope  
 x = input variable  
 b = intercept value  

Popular ML Libraries 

Library Purpose 

NumPy Mathematical operations 

Pandas Data analysis 

Scikit-learn Machine learning tools 

TensorFlow Deep learning development 

PyTorch Neural network building 

4. Python Programming 

Introduction to Python 

 

Python is a powerful and beginner-friendly programming language widely used in software development, AI, 
machine learning, automation, and web applications. 
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Areas Where Python is Used 

 Artificial Intelligence  
 Machine Learning  
 Web Development  
 Data Science  
 Automation  
 Cybersecurity  

Features of Python 

 Easy-to-read syntax  
 Open-source platform  
 Platform independence  
 Large collection of libraries  
 Rapid development capabilities  

Basic Python Examples 

Printing Output 

print("Hello World") 
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Variables 

name = "Rajesh" 
age = 20 

Data Types 

Data Type Example 

Integer 100 

Float 12.5 

String "Python" 

Boolean True 

Conditional Statements 

age = 18 
 
if age >= 18: 
    print("Adult") 
else: 
    print("Minor") 

Loops in Python 

For Loop 

for i in range(5): 
    print(i) 

While Loop 

count = 0 
 
while count < 5: 
    print(count) 
    count += 1 

Functions 

def add(a, b): 
    return a + b 
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print(add(5, 3)) 

Lists 

numbers = [1, 2, 3, 4] 
print(numbers[0]) 

Dictionaries 

student = { 
    "name": "Rajesh", 
    "age": 20 
} 

Object-Oriented Programming in Python 

class Student: 
    def __init__(self, name): 
        self.name = name 
 
    def display(self): 
        print(self.name) 
 
s = Student("Rajesh") 
s.display() 

Why Python is Preferred for AI and ML 

Python is widely used because it offers: 

 Simple syntax  
 Extensive libraries  
 Strong developer community  
 Excellent support for AI frameworks  

Simple Machine Learning Example in Python 

from sklearn.linear_model import LinearRegression 
import numpy as np 
 
X = np.array([[1], [2], [3], [4]]) 
y = np.array([2, 4, 6, 8]) 
 
model = LinearRegression() 
model.fit(X, y) 
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prediction = model.predict([[5]]) 
 
print(prediction) 

Integration of AI, Databases, ML, and Python 

Example: Smart Hospital Management System 

Technology Purpose 

Python Software development 

Database Store patient records 

Machine Learning Disease prediction 

Artificial Intelligence Intelligent diagnosis support 

Career Opportunities 

Domain Job Role 

Artificial Intelligence AI Engineer 

Machine Learning ML Engineer 

Database Systems Database Administrator 

Python Development Python Developer 

Data Science Data Scientist 

Suggested Learning Path 

Beginner Stage 

1. Learn Python fundamentals  
2. Study SQL and databases  
3. Understand basic statistics  
4. Learn introductory ML concepts  

Intermediate Stage 

1. Learn data structures  
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2. Practice with Pandas and NumPy  
3. Build small ML projects  
4. Work with APIs  

Advanced Stage 

1. Deep learning  
2. Natural Language Processing  
3. Computer Vision  
4. MLOps  
5. Cloud-based AI systems  

Learning Resources 

Python 

 Python Documentation  

Machine Learning 

 Scikit-learn Documentation  

Databases 

 MySQL Documentation  

Artificial Intelligence 

 TensorFlow Tutorials 

Artificial Intelligence, Machine Learning, Databases, Python Programming, Genomics, and Biomarkers 
in Pharmaceuticals 

1. Artificial Intelligence in Pharmaceuticals 

Artificial Intelligence plays a major role in modern pharmaceutical and biomedical research. It enables 
computers to perform tasks that normally require human intelligence, such as prediction, reasoning, pattern 
recognition, and decision-making. 

AI is transforming the pharmaceutical industry by improving efficiency, reducing costs, and accelerating 
scientific discoveries. 

Major Applications of AI in Pharmaceuticals 

A. Drug Discovery 
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Drug discovery is one of the most important applications of AI in pharmaceuticals. Traditional drug 
development is extremely expensive and time-consuming, often requiring 10–15 years and billions of dollars 
before a medicine reaches the market. 

AI-based systems help scientists: 

 Screen millions of chemical compounds rapidly  
 Predict interactions between drugs and biological targets  
 Optimize molecular structures  
 Identify potential side effects earlier  
 Repurpose existing drugs for new diseases  

Important AI Tasks in Drug Discovery 

 Virtual screening  
 Molecular docking  
 Protein structure prediction  
 Toxicity prediction  
 Drug repurposing  

Leading Companies in AI Drug Discovery 

 

 DeepMind developed AlphaFold for protein structure prediction.  
 Insilico Medicine uses generative AI for designing novel drug molecules.  
 BenevolentAI applies AI for identifying biological targets and therapeutic candidates.  

B. AI in Clinical Trials 
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AI significantly improves clinical trial management and efficiency. 

Applications include: 

 Intelligent patient recruitment  
 Trial optimization  
 Risk prediction  
 Monitoring adverse drug reactions  
 Predictive analytics for trial outcomes  

Benefits 

 Faster recruitment of eligible patients  
 Better matching of patients to studies  
 Reduced clinical trial failures  
 Improved data analysis and monitoring  

C. Precision Medicine 

AI supports precision medicine by creating individualized treatment plans based on: 

 Genetic information  
 Biomarker profiles  
 Electronic health records  
 Lifestyle and environmental data  

Example: 
AI-driven oncology systems can recommend cancer therapies based on a patient’s genetic mutations. 

2. Machine Learning in Pharmaceuticals 

Machine Learning allows computers to detect patterns and make predictions using biomedical data. 

Types of Machine Learning 

Type Description Pharmaceutical Application 

Supervised Learning Uses labeled datasets Disease prediction 

Unsupervised Learning Detects hidden patterns Biomarker discovery 

Reinforcement Learning Learns through rewards Drug optimization 

Deep Learning Uses neural networks Medical imaging 

Common Machine Learning Algorithms 
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Regression 

Used for: 

 Predicting drug response  
 Estimating dosage levels  

Classification 

Used for: 

 Disease diagnosis  
 Cancer detection  
 Patient categorization  

Clustering 

Used for: 

 Patient stratification  
 Genomic subgroup analysis  

Neural Networks 

Applied in: 

 Medical imaging  
 Protein analysis  
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 Genomic interpretation  

3. Databases in Pharmaceuticals and Genomics 

Database Systems are essential because pharmaceutical and genomic studies generate enormous amounts of 
biological and clinical information. 

Types of Pharmaceutical Databases 

A. Clinical Databases 

Clinical databases store: 

 Patient records  
 Clinical trial data  
 Drug safety reports  
 Adverse event information  

Example: 
Electronic Health Records (EHRs) 

B. Genomic Databases 

Genomic databases contain DNA sequences and genetic variation data. 

Important genomic databases include: 

Database Purpose 

GenBank DNA and RNA sequences 

Ensembl Genome annotation 

dbSNP Genetic variations 

TCGA Cancer genomics 

C. Drug Databases 

Database Function 

DrugBank Drug and target information 

PubChem Chemical compound information 

ChEMBL Bioactive molecules 

Database Technologies 

Relational Databases 
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Examples: 

 MySQL  
 PostgreSQL  
 Oracle  

These systems are suitable for structured pharmaceutical datasets. 

NoSQL Databases 

Examples: 

 MongoDB  
 Cassandra  

These databases are useful for: 

 Genomics  
 Big biomedical datasets  
 Unstructured healthcare records  

4. Python Programming in Pharmaceutical AI 

Python is the most popular language for pharmaceutical AI and bioinformatics because of its simplicity and 
powerful scientific libraries. 

Advantages of Python 

 Easy-to-understand syntax  
 Large scientific ecosystem  
 Strong AI and ML support  
 Excellent visualization capabilities  
 Extensive community support  

Important Python Libraries 

Library Purpose 

NumPy Numerical computation 

Pandas Data analysis 

Scikit-learn Machine learning 

TensorFlow Deep learning 

PyTorch Neural networks 

Biopython Bioinformatics 

RDKit Cheminformatics 
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Example: Drug Response Prediction Using Python 

from sklearn.linear_model import LinearRegression 
import pandas as pd 
 
data = pd.read_csv("drug_response.csv") 
 
X = data[['gene_expression']] 
y = data['drug_effect'] 
 
model = LinearRegression() 
model.fit(X, y) 
 
prediction = model.predict([[2.5]]) 
 
print(prediction) 

This program trains a linear regression model to predict the effect of a drug based on gene expression data. 

5. Genomics and Artificial Intelligence 

Genomics focuses on analyzing DNA, genes, and genetic variations. 

AI helps researchers analyze: 

 Massive genomic datasets  
 Mutations  
 Gene expression patterns  
 Protein interactions  

Applications of AI in Genomics 

A. Cancer Genomics 

AI can identify: 

 Tumor mutations  
 Cancer subtypes  
 Personalized treatment strategies  

B. Gene Editing 

AI supports gene-editing technologies by: 

 Predicting CRISPR targets  
 Reducing off-target effects  
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 Improving editing accuracy  

Important technology: 
CRISPR 

C. Protein Structure Prediction 

AI predicts three-dimensional protein structures with high accuracy. 

A major breakthrough in this field is: 
AlphaFold 

This advancement revolutionized: 

 Structural biology  
 Drug target discovery  
 Protein research  

6. Biomarkers and Artificial Intelligence 

Biomarker are measurable indicators of biological states or diseases. 

Examples include: 

 Blood glucose levels  
 Tumor markers  
 Gene mutations  
 Proteins  

Types of Biomarkers 

Type Function 

Diagnostic Detect disease 

Prognostic Predict disease outcome 

Predictive Predict treatment response 

Pharmacodynamic Measure drug effects 

AI in Biomarker Discovery 

Machine learning analyzes: 

 Genomic datasets  
 Proteomics data  
 Metabolomics information  
 Medical imaging data  
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to discover hidden biomarker patterns. 

Biomarker Discovery Workflow 

1. Data collection  
2. Data cleaning  
3. Feature selection  
4. Machine learning model training  
5. Biomarker validation  

7. Deep Learning in Healthcare 

Deep Learning is widely applied in healthcare and pharmaceuticals. 

Applications include: 

 Radiology  
 Histopathology  
 Drug design  
 Genomic sequencing  

Neural Networks Used in Healthcare 

Network Type Application 

CNN Medical image analysis 

RNN Biological sequence analysis 

Transformers Protein language models 
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8. Big Data in Pharmaceuticals 

The pharmaceutical industry generates large amounts of: 

 Clinical data  
 Genomic data  
 Imaging data  
 Real-world patient evidence  

Characteristics of big data: 

 Volume  
 Velocity  
 Variety  
 Veracity  

AI and machine learning systems process these complex datasets efficiently. 

9. Bioinformatics 

Bioinformatics integrates computational methods with biological research. 

Major Areas of Bioinformatics 

Sequence Analysis 
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DNA and RNA sequence alignment and interpretation. 

Structural Bioinformatics 

Protein structure modeling and analysis. 

Systems Biology 

Analysis of biological networks and pathways. 

Pharmacogenomics 

Study of genetic influence on drug response. 

10. Pharmacogenomics 

Pharmacogenomics uses genetic information to optimize treatments for individual patients. 

Applications include: 

 Personalized drug dosing  
 Reducing adverse drug reactions  
 Selecting effective therapies  

11. AI Workflow in Pharmaceutical Research 

Step 1: Data Collection 

Sources include: 

 Genomic studies  
 Clinical trials  
 Electronic health records  
 Medical imaging  

Step 2: Data Storage 

Data is stored using: 

 SQL databases  
 NoSQL databases  
 Cloud-based systems  

Step 3: Data Processing 

Python is commonly used for: 
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 Data cleaning  
 Transformation  
 Normalization  

Step 4: Machine Learning 

Tasks include: 

 Prediction  
 Classification  
 Clustering  

Step 5: Model Evaluation 

Common evaluation metrics: 

 Accuracy  
 Precision  
 Recall  
 ROC-AUC  

Step 6: Deployment 

Applications: 

 Clinical decision support systems  
 Drug recommendation platforms  

12. Cloud Computing and AI 

Cloud computing platforms support large-scale pharmaceutical computations. 

Major cloud platforms: 

 Amazon Web Services (AWS)  
 Google Cloud  
 Microsoft Azure  

Applications: 

 Genomic analysis  
 AI model training  
 Big data storage  

13. Ethical and Regulatory Challenges 
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Important Issues 

Data Privacy 

Protecting patient genomic and healthcare information. 

Bias in AI 

AI systems may produce biased or unfair predictions. 

Explainability 

Healthcare professionals must understand AI decisions. 

Regulatory Approval 

AI systems require clinical validation before deployment. 

Important organizations: 

 U.S. Food and Drug Administration  
 World Health Organization  

14. Future Advances 

Emerging Technologies 

Generative AI for Drug Design 

AI systems generate new molecular structures for medicines. 

Digital Twins 

Virtual models simulate patient health conditions. 

Quantum Computing 

May enable ultra-fast molecular simulations. 

Multi-Omics Integration 

Combines: 

 Genomics  
 Proteomics  
 Metabolomics  
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 Transcriptomics  

for deeper biological insights. 

15. Real-World Applications 

AI in COVID-19 Research 

AI accelerated: 

 Vaccine development  
 Drug repurposing  
 Variant tracking  

Disease: 
COVID-19 

Oncology Applications 

AI predicts: 

 Tumor progression  
 Therapy response  
 Patient survival outcomes  

16. Career Opportunities 

Career roles include: 

 Bioinformatics Scientist  
 AI Researcher  
 Computational Biologist  
 Pharmaceutical Data Scientist  
 Clinical Data Analyst  
 Genomics Engineer  
 Pharmaceutical AI Specialist  

17. Recommended Learning Path 

Beginner Level 

Study: 

 Python programming  
 Statistics  
 Biology fundamentals  
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 SQL databases  

Intermediate Level 

Learn: 

 Machine learning  
 Data visualization  
 Bioinformatics  
 Deep learning  

Advanced Level 

Specialize in: 

 Genomics AI  
 AI-driven drug discovery  
 Biomarker analytics  
 Precision medicine  

18. Useful Learning Resources 

Python and Machine Learning 

 Python Documentation  
 Scikit-learn Documentation  
 PyTorch  
 TensorFlow  

Bioinformatics and Genomics 

 Biopython  
 NCBI  
 DrugBank 

CONCLUSION  

Artificial Intelligence has greatly changed modern society by improving the way people work, communicate, 
and solve problems. It is widely used in areas such as healthcare, education, business, transportation, and 
entertainment to increase speed, accuracy, and productivity. AI technologies, including machine learning, 
robotics, and language processing, continue to develop rapidly and make human tasks easier. However, along 
with its benefits, AI also creates challenges related to privacy, security, ethics, and employment. Because of 
this, it is important to use AI responsibly and develop proper rules to protect society. 

Future of Artificial Intelligence 
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The future of Artificial Intelligence appears promising and full of new opportunities. In the coming years, AI 
is expected to become more intelligent and more closely connected with daily human activities. Future 
innovations may include advanced healthcare systems, intelligent virtual assistants, autonomous vehicles, 
smart cities, and automated industries. AI could also help in addressing major global issues such as 
environmental protection, medical research, and efficient resource management. 

At the same time, careful planning and ethical practices will be necessary to ensure that AI is used safely and 
fairly. Governments, scientists, and technology organizations must work together to create balanced 
regulations and maintain human control over AI systems. If developed responsibly, Artificial Intelligence can 
contribute to a more advanced, efficient, and connected future for humanity. 
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