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Abstract:

This paper aims to compare the performance of ADO.NET and Entity Framework in various database operations,
including insert, update, delete, and retrieve. The study investigates the execution times of these operations and
analyzes the findings to determine the efficiency of each technology.

The research findings reveal that ADO.NET consistently outperforms Entity Framework in terms of execution
time for insert, update, and delete operations. ADO.NET demonstrates faster execution times, indicating its
effectiveness and efficiency in handling these database tasks. However, in the retrieve operation, Entity
Framework unexpectedly demonstrates superior performance, suggesting its efficacy in retrieving data.

These results emphasize the importance of considering the specific requirements and performance characteristics
of ADO.NET and Entity Framework when choosing the appropriate technology for different database tasks.
Organizations and developers need to weigh the advantages and disadvantages of each technology based on their
specific needs.

Further research and analysis are necessary to delve deeper into the underlying factors contributing to the
performance differences observed in this study. This research provides valuable insights into the performance
comparison of ADO.NET and Entity Framework and serves as a foundation for future investigations in this area,
facilitating informed decision-making in database technology selection.
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Introduction

In terms of development aspects, every information communication technology application or system is built on
the fundamental and underlying activities of access, transit, storage, and data manipulation. One of the data-
processing technologies must be chosen in order to enable database linking of the application during development.
ADO.NET and Entity Framework are two of the most important Microsoft technologies for data access in software
development. [1]

ADO.NET and Entity Framework are two of Microsoft's Object-Relational Mapping (ORM) frameworks that
enable .NET developers to work with relational database systems. While the two frameworks have some overlap
in their capabilities

The ADO.NET framework provides a low-level API to interact with databases through queries and stored
procedures. It requires developers to handle most of the complexities of object-oriented paradigms like SQL query
generations, caching, and change tracking. The Entity Framework, on the other hand, provides a higher level of
abstraction with an object-oriented paradigm. It handles many ORM complexities under the hood and exposes
entities and relationships in code. The Entity Framework'’s level of abstraction allows for the rapid development
of database-driven applications. [1]

It is essential for software developers who work with data to understand the differences and similarities between
these two technologies. This paper aims to assist developers in making knowledgeable decisions when choosing
a data access technology for their projects by offering a comparative analysis of ado.net and entity framework.
The approaches for including databases in the project are discussed.

The main tasks for a data-oriented application are CRUD operations (creating, reading, updating, and deleting)
[2]. Both Entity Framework and ADO.NET are in charge of these activities. Code execution speed was measured
with these fundamental operations.

Material and methods

1. Ado.net

ADO.NET is a data access technology that is used to interact with databases in the Microsoft .NET Framework.
It provides a consistent interface for accessing data from different types of data sources, including SQL Server,
Oracle, MySQL, and others. ADO.NET is designed to provide high-performance data access, with support for
both connected and disconnected data access scenarios. [3][4]

e Connected Architecture: The Connected Architecture of ADO.NET refers to a scenario where the
application maintains a continuous connection to the database. In this architecture, the application opens
a connection to the database, executes SQL commands against the database, and then closes the
connection. This architecture is suitable for scenarios where the application needs to maintain a
continuous connection to the database, and the data is accessed frequently. [1][4]

e Disconnected Architecture: The Disconnected Architecture of ADO.NET refers to a scenario where the
application connects to the database, retrieves data from the database, and then disconnects from the
database. In this architecture, the application retrieves data from the database and stores it locally in a
dataset or data table. The application can then manipulate the data locally without requiring a continuous
connection to the database. This architecture is suitable for scenarios where the data is accessed
infrequently or where the application needs to work with data offline.[1][4]

In this paper, as far as ADO.NET is concerned, the connected architecture was used for the development of the
application

2. The Entity Framework

Entity Framework is an Object Relational Mapper (ORM) developed by Microsoft, which enables developers to
work with relational data using business models. It eliminates the need for developers to write low-level data
access code with ADO.NET by providing a complete, model-based system. The framework has evolved
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significantly since its first release, Entity Framework 3.5, which was included in .NET Framework 3.5 SP1 and
Visual Studio 2008 SP1. With the current version being 6.0, Entity Framework simplifies the creation of a data
access layer by providing an abstraction layer that removes the need for writing repetitive data access code for
each domain model. [1][6][7]

Entity Framework facilitates the creation of a data access layer by allowing data access and describing the data as
a conceptual model, that is, a set of entities and relationships. The application can handle basic CRUD (create,
read, update, and delete) actions as well as one-to-one, one-to-many, and many-to-many relationships between
entities. [1][5]

Entity Framework supports three primary approaches to building the Entity Data Model (EDM).

e The Database First approach is used when working with an existing database schema. In this approach,
the EDM is generated from the database schema, which provides a convenient way to build applications
that rely on an existing database. [1][5]

e On the other hand, the Code First approach involves writing domain models as classes, which form the
basis of the EDM. The database schema is then generated from these models. This approach is ideal for
applications that are highly domain-centric and where the domain models are created first, with the
database serving as a persistence mechanism. [1][5]

e Finally, the Model First approach is similar to Code First, but with the added benefit of a visual EDM
designer. The EDM is visually designed by using this tool, and the database schema and classes are
generated based on the conceptual model. This approach also provides SQL statements needed to create
the database, which can be used to connect the application to the database.[1][5]

In this paper, as far as Database First is concerned, the Database First approach was used for the development of
the application

3. Application
The application was used in the College of Education Alsmarya Islamic University. It was created with Visual
Studio 2015 with C# programming language as an integrated development environment (IDE) and Microsoft SQL
Server Management Studio 2017 for the database. The application's goal is to make it easier to work at the College
of Education by creating a study plan that takes into account the lack of conflict in the halls. The following are
the application's features:
e Access to the system is granted through the department heads, and each department head is only
authorized to interact with data pertaining to his department.
e Faculty member’s data can be added, viewed, modified, and deleted by the Head of Department.
e The system administrator is granted the following rights:
e  Payment for new users
e  See the complete department schedule.
e Add, change, or remove classroom data. Add, update, or delete classroom data using hall data.
Course information
The department head is the only person who may add, show, alter, or delete lectures from the academic
schedule.
When adding a lecture, it is confirmed that it is not being used form another department at the same time
Print the academic timetable by department
Print the academic schedule for the college
Determine the hall's vacant times using its number.

Information on the device used in the comparison

OS Name Microsoft Windows 10 Pro

Version 10.0.19045 Build 19045

Processor Intel(R) Core (TM) i5-5200U CPU @ 2.20GHz, 2201 Mhz, 2 Core(s), 4 Logical
Processor(s)BIOS Version/Date Dell Inc. AQ7, 10/16/2015

Installed Physical Memory (RAM) 4.00 GB

4. Diagram for database
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Figure 1: Diagram for database.

5. IDE Microsoft Visual Studio

Microsoft's Visual Studio is an integrated development environment (IDE). It includes a comprehensive collection
of software development tools and functions such as code editing, debugging, testing, and deployment. Visual
Studio supports a wide range of programming languages, including C#, C++, Python, JavaScript, and many more,
making it a powerful tool for a wide range of development tasks.

Developers can use Visual Studio to efficiently write, edit, and manage code. It has powerful code editing tools
including syntax highlighting, code completion, and intelligent code suggestions that assist enhance productivity
and reduce errors. The IDE also provides debugging tools that allow developers to find and solve bugs in their
code while it is being developed. [8]

The Methodological Framework of The Research

The comparison was conducted by measuring the execution speed of various operations, including insert, update,
delete, and retrieve, using both ADO.NET and Entity Framework. The lecturers' table was used as an example.
Note that the table has a relationship with the following tables (users, department, and academic schedule)

The execution times in milliseconds were converted to seconds and recorded for each operation, and the average
execution speed was calculated. All operations.

Entity Framework Ado.net
No | insert | update | delete | retrieve | insert | update | delete | retrieve
1 0.005 | 0.006 | 0.007 | 0.010 | 0.002 | 0.004 | 0.006 | 0.011
2 0.004 | 0.003 | 0.004 | 0.008 | 0.002 | 0.003 | 0.003 | 0.010
3 0.005 | 0.006 | 0.005 | 0.009 | 0.001 | 0.001 | 0.001 | 0.010
4 0.085 | 0.011 | 0.004 | 0.005 | 0.001 | 0.004 | 0.004 | 0.015
5 0.011 | 0.050 | 0.011 | 0.007 | 0.002 | 0.003 | 0.001 | 0.010
6 0.006 | 0.006 | 0.005 | 0.006 | 0.001 | 0.001 | 0.001 | 0.011
7 0.004 | 0.004 | 0.003 | 0.012 | 0.003 | 0.003 | 0.003 | 0.009
8 0.006 | 0.006 | 0.005 | 0.008 | 0.003 | 0.004 | 0.001 | 0.008
9 0.004 | 0.005 | 0.003 | 0.008 | 0.002 | 0.003 | 0.002 | 0.010
10 | 0.006 | 0.012 | 0.003 | 0.005 | 0.001 | 0.001 | 0.001 | 0.008
AVG | 0.136 | 0.109 0.05 0.078 0.018 | 0.027 | 0.023 0.102
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Results and discussion

The research findings reveal interesting insights into the performance comparison between Entity Framework and
ADO.NET for various database operations. The measurements conducted in this study provide valuable data on
the average execution times of insert, update, delete, and retrieve operations for both technologies.

When analyzing the insert operation, it is evident that ADO.NET achieved an impressive execution time of 0.018
seconds, while Entity Framework took an average of 0.136 seconds. This highlights the superior performance of
ADO.NET in terms of database inserts.

Moving on to the update operation, Entity Framework recorded an average execution time of 0.109 seconds,
whereas ADO.NET exhibited better efficiency with an average time of 0.027 seconds. This demonstrates that
ADO.NET excels as a data updater, providing faster execution for update operations.

Regarding the delete operation, ADO.NET showcased faster execution times with an average of 0.023 seconds,
whereas Entity Framework took 0.05 seconds on average. These results reaffirm the performance advantage of
ADO.NET in database deletions.

Interestingly, the retrieve operation showcased a different outcome. Despite ADO.NET's overall superiority in
other operations, Entity Framework displayed slightly better performance in retrieval tasks. However, the
difference in execution times between the two technologies was not significant.

Conclusion

In conclusion, the research findings indicate that ADO.NET outperforms Entity Framework in terms of execution
time for the insert, update, and delete operations. ADO.NET consistently exhibited faster execution times
compared to Entity Framework, showcasing its efficiency in handling these database operations. However, in the
retrieve operation, Entity Framework unexpectedly demonstrated superior performance with its average execution
time, suggesting its effectiveness in retrieving data. These results highlight the importance of considering the
specific requirements and performance characteristics of each technology when choosing between ADO.NET and
Entity Framework for different database tasks. Further research and analysis are necessary to delve deeper into
the factors influencing the performance differences observed in this study.
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