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Abstract 

The paper discusses the implementation of Secure Sockets Layer 

(SSL) certificates, which are obtained from Certificate Signing 

Requests (CSRs), to facilitate secure connections between servers 

and clients. SSL serves as an essential encryption protocol that 

guarantees the confidentiality, integrity, and authenticity of data 

transmitted over networks, thus playing a vital role in safeguarding 

online transactions and communications. 

The paper outlines SSL process, which encompasses key 

components such as the key generation, and data encryption. 

Additionally, it highlights the importance of the RSA algorithm 

within SSL for effective key exchange and authentication purposes. 

It also explains elliptic-curve cryptography (ECC), presenting it as 

a more efficient alternative to conventional cryptographic 

techniques. The advantages of ECC, particularly in terms of smaller 

key sizes and enhanced security, are emphasized, showcasing its 

superiority in modern cryptographic applications. 

Furthermore, the paper provides practical implementation steps for 

creating a CSR using C# code, illustrating how to establish a secure 

connection utilizing elliptic curves. This includes a guide on 

generating a CSR file, which can later be utilized in the process of 

creating an SSL certificate, thus ensuring robust security for online 

communications. 

Key words: Elliptic-curve, Secure Socket Layer, Certificate 

Signing Request, Rivest-Shamir-Adleman, Certificate Authority. 
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شتقة الم استخدام المنحنى الإهليجي لتنفيذ شهادة طبقة المقابس الآمنة
 من طلب توقيع الشهادة لإجراء اتصال آمن بين الخادم والعميل
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 الملخص

(، التي يتم الحصول عليها SSLتناقش الورقة البحثية تنفيذ شهادات طبقة مآخذ التوصيل الآمنة )
(، لتسهيل الاتصالات الآمنة بين الخوادم والعملاء. تعمل CSRsمن طلبات توقيع الشهادات )

طبقة المقابس الآمنة كبروتوكول تشفير أساسي يضمن سرية وسلامة وموثوقية البيانات المرسلة 
 عبر الشبكات، وبالتالي يلعب دورًا حيويًا في حماية المعاملات والاتصالات عبر الإنترنت.

، والتي تشمل المكونات الرئيسية SSLالورقة البحثية عملية بروتوكول طبقة المقابس الآمنة  توضح
 RSAمثل توليد المفاتيح وتشفير البيانات. بالإضافة إلى ذلك، يسلط الضوء على أهمية خوارزمية 

 ( لأغراض تبادل المفاتيح والمصادقة الفعالة.SSLضمن بروتوكول طبقة المقابس الآمنة )
(، وتقدمه كبديل أكثر كفاءة لتقنيات التشفير ECC) الإهليجيتشرح أيضًا التشفير المنحنى  كما

(، لا سيما من حيث أحجام ECC) الإهليجيالتقليدية. يتم التأكيد على مزايا تشفير المنحنى 
 المفاتيح الأصغر والأمان المعزز، مما يوضح تفوقه في تطبيقات التشفير الحديثة.

، Cباستخدام كود # CSRك، تقدم الورقة البحثية خطوات تنفيذ عملية لإنشاء علاوةً على ذل
إنشاء  . ويتضمن ذلك دليلًا حولالإهليجيةوتوضح كيفية إنشاء اتصال آمن باستخدام المنحنيات 

، وبالتالي ضمان أمان SSL، والذي يمكن استخدامه لاحقًا في عملية إنشاء شهادة CSRملف 
 نترنت.قوي للاتصالات عبر الإ

 مفتاحيةالكلمات ال
طبقة المقابس الآمنة، طلب توقيع الشهادة، ريفست شامير أدلمان، المرجع المنحنى الاهليجي، 

 .المصدق
 

Introduction 

Secure Sockets Layer (SSL) is an encryption protocol designed for 

secure communication over computer networks. SSL has several 

versions, the first of which is SSL 3.0 and the latest is TLS 1.3. The 

SSL is widely used by businesses and individuals because of its 

ability to encrypt and protect sensitive data, such as login credentials 

and credit card information[1]. The SSL protocol works at the 

transport layer of the OSI model and creates a secure connection 

http://www.doi.org/10.62341/amuc1218
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between the client and the server. This secure connection ensures 

the confidentiality, integrity, and authenticity of data transmitted 

between client and server. [2] 

SSL Transport Layer Security (TLS) is a cryptographic 

protocol designed to provide communications security over a 

computer network, such as the Internet. The main difference 

between SSL and TLS is that TLS is designed to address the 

vulnerabilities of SSL and provide additional security features. [3] 

SSL protocol provides a secure communication channel through a 

computer network. It was developed by Netscape Communications 

Corporation and adopted as an Internet standard. 

RSA (Rivest-Shamir-Adleman) is a widely used public key 

encryption algorithm that provides a secure way to encrypt and 

decrypt messages. 

SSL uses RSA in two different ways: for key exchange and server 

authentication as part of an asymmetric encryption system. [4] 

SSL uses two main encryption algorithms to create a secure 

connection: symmetric encryption and asymmetric encryption. 

Symmetric encryption uses the same key for encryption and 

decryption, while asymmetric encryption uses a pair of keys - a 

public key for encryption and a private key for decryption. 

 

Presented below is a quick overview of how SSL establishes a 

secure connection: [1] [4] 

1- Handshake: The SSL handshake begins when the client 

initiates a connection with the server. During this handshake, 

the client and server exchange encryption parameters and 

verify each other's identities. 

2- Key generation: After the handshake, the client and server 

generate a symmetric encryption key using the parameters 

exchanged during the handshake. This key is used to encrypt 

and decrypt data transferred between the client and server. 

3- Data Encryption: Once the symmetric encryption key is 

generated, the client and server can begin exchanging 

encrypted data. This data is encrypted using a symmetric 

encryption key to ensure its confidentiality and integrity. 

4- Secure connection: A secure connection is now established 

so that the client and server can exchange data safely and 

reliably. 

http://www.doi.org/10.62341/amuc1218
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SSL in a web application must obtain an SSL certificate from a 

trusted certification authority (CA). This publicly available 

certificate is used to establish a secure connection. 

 

SSL architecture  

Secure Sockets Layer (SSL) is a dangerous tool for ensuring the 

security of data transferred between clients and servers. SSL reaches 

this by encrypting the link between the server and the client, 

guaranteeing that all data exchanged between them remains 

confidential and protected from hateful attacks. 

To better understand the function of SSL, it is necessary to research 

into its various protocols. [5] 

The SSL Record Protocol is responsible for severe the data into 

manageable fragments, which are independently encrypted and then 

sent to the recipient.  

The handshake protocol is used to start a secure connection between 

server and client and exchange encryption keys. [5].  

The Cipher Change Specification Protocol is used to specify the 

encryption algorithms that will be used in the communication. 

The alert protocol is used to report problems that may arise during 

the data exchange. 

As shown in Figure 1. [5]. 

 

 
Figure (1) SSL architecture [5]. 

 

Certificate Signing Request (CSR) Overview 

In order to generate SSL Certificate, it is necessary to create a 

Certificate Signing Request (CSR) for the domain name or 

hostname on server. The CSR provides a standardized way for the 

certificate requester to transmit their public key to the issuing 

Certificate Authority (CA). Additionally, it includes relevant 

http://www.doi.org/10.62341/amuc1218
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information about the requester, as indicated below, and is paired 

with a secret private key on the server. [4][5] 

Common Name (CN): 

The Common Name (CN) is the fully qualified domain name 

(FQDN) of your server. 

Organization Name (O): 

The Organization Name (O) is the legal name of your company or 

organization. 

Organization Unit (OU): 

The Organization Unit (OU) is the unit or division of your company 

or organization that manages the certificate, such as the IT 

Department. 

 

Locality (L): 

The Locality (L) is the city where your company or organization is 

located. 

State or Province Name (ST): 

The State or Province Name (ST) is the state or province where your 

company or organization is located. 

Country (C): 

The Country (C) is the country where your company or organization 

is located. 

Email Address: 

The Email Address is an email associated with your company or 

organization, such as info@ctsm.edu.ly 

SSL certificate 

SSL connections are driven by certificates, which are files that are 

installed on servers. These certificates are specifically related to the 

URL or IP address of the server on which they are installed. This is 

because the attendance of the certificate on the server enables the 

confidence and encryption mechanisms characteristic in SSL 

sessions. The term ‘certificate’ makes from the fact that it confirms 

the identity of the server to which it is assigned. It contains vital 

information about the identity of the owner of the URL or IP 

address, information that can be detected and validated by the client 

device, thus confirming the identity of the server. Certificates are 

specifically protected against meddling and fake through various 

hashing algorithms that ensure they are authentic and inviolate. This 

ensures that no one can claim to be another identity by meddling 

with an issued certificate, and no one can create a fake certificate on 

http://www.doi.org/10.62341/amuc1218
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a trusted public root. Any certificate that deviates from its original 

information will be easily recognized as a forgery by any system 

that interacts with it, and will be considered untrustworthy [6][7]. 

Elliptic Curve 

Elliptic-curve cryptography (ECC) represents a sophisticated 

method within the realm of public-key cryptography, leveraging the 

intricate algebraic structure of elliptic curves defined over finite 

fields. One of the standout advantages of ECC is its ability to deliver 

robust security with smaller key sizes when compared to traditional 

cryptosystems that rely on modular exponentiation within Galois 

fields, such as the widely used RSA and ElGamal systems. 

The flexibility of elliptic curves extends beyond just key generation; 

they are useful in key agreement protocols, digital signatures, and 

pseudo-random number generation, among other cryptographic 

operations. Additionally, ECC can be used indirectly for 

cryptographic purposes by combining key agreement operations 

with symmetric encryption techniques, thus enhancing overall 

security. In addition, elliptic curves play a vital role in many integer 

factorization algorithms, such as the Lenstra elliptic curve 

factorization process, which is mainly important in cryptographic 

applications. This complex utility highlights the importance of ECC 

in modern cryptography, making it a vital component in securing 

digital communications [1]. 

Ed25519 and Ed25519 have appeared as highly recommended 

elliptic curves, recognized for their extraordinary security and 

performance. They are particularly preferred in the TLS 1.2 and 

TLS 1.3 cipher suites, which are generally used in e-commerce and 

online banking servers. Their strong cryptographic properties make 

them perfect choices for protecting sensitive transactions and 

guaranteeing the integrity of online communications. [8] 

Let p prime number, the finite field FP, called a prime field, is 

comprised of the set of integers {0,1,2,……..,p-1}. 

An elliptic curve E over Fp  is defined by an equation of the form 

𝑦2 =  𝑥3 + 𝑎𝑥 + 𝑏 

Where a,b∈ Fp , the set E(Fp) contain of all points (x,y), x ∈ Fp, y 

∈ Fp , which satisfy the defining previous equation, and special 

point O called the point at infinity.as shown in figure 2.[9] 

http://www.doi.org/10.62341/amuc1218
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Figure (2) Double point operation on elliptic curve [9] 

SSL Implementation 

In this paper we are an implement a secure socket layer (SSL) 

certificate based on Certificate Signing Request (CSR) 

firstly, create CSR by C# code and store the result in file with CSR 

extension. 

Use the elliptic curve equation to establish a secure connection 

between two parties, server and client by the following steps: 

1- Server and Client agree on the elliptic curve equation and a 
base point G on the curve. 

2- Server generates a private key k and computes a public key 

P = kG as shown in figure (3). 

3- Client generates a private key l and computes a public key  

Q = lG as shown in figure (4). 

4- Server and Client exchange their public keys and compute a 

shared secret key S = kQ = lP. 

This shared secret key S can be used to encrypt and decrypt 

messages between Server and Client. 

http://www.doi.org/10.62341/amuc1218
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Figure (3) Server public and private keys 

 

 
Figure (4) Client public and private keys 

 

there are some parameters required before generate CSR file based 

on previous public keys for server and client, these parameters as 

shown in figure (5) 

 

 
Figure (5) Entering CSR parameters interface 

After run the code we will get the CSR file stored on Local storage 

When open this file with notebook it will be looks like a shown in 

figure (6) 

 

http://www.doi.org/10.62341/amuc1218
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Figure (6) CSR file 

The CSR file will be used in C# code to generate a certificate file 

with .cer extension. 

After getting the CSR file, the code will run a secure connection 

between server and client based on a shared key and certificate.as 

shown in figures (7) and (8) respectively. 

 

 

 
Figure (7) Server authentication 

 
Figure (8) client authentication 

 

 

Results and Findings 

The paper explains implementing and basics encryption of SSL 

protocol, and its functionalities used up to now abstract Secure 

Socket Layer (SSL) creates a secure and encrypted link between the 

server and client, this can be explained in few words. Main results 

and findings from the paper are as given in the following: 

Role of SSL Certificates: The paper highlights the need for SSL 

certificates to achieve Server-Client security. They allow SSL/TLS 

encryption for transferring data securely between the server and the 

http://www.doi.org/10.62341/amuc1218
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client. The public key is used for encoding and private keys (keep 

on server!), which, by definition, allows to decode. 

Aside from encrypting, SSL also provides identity verification for 

client and server. This makes sure that client is talking to the right 

server and prevents man-in-the-middle attacks and other forms of 

impersonation. 

A Brief overview on SSL The paper provides an overview how SSL 

works in context of here using Elliptic curve and highlights secure 

connections in client-server interactions. The interaction is 

important to ensure that the data shared and exchanged remain 

valuable and not malicious. 

In summarize, this paper describes the SSL protocol and how it 

works, detailing some of its most important characteristics, being 

such as SSL certificates, which secure traffic between client/server 

having an encrypted tunnel in a safe manner using the SSL/TLS. 

The paper highlights that these certificates encrypt the data with 

public and private keys, as well as authenticating both the client and 

server thus protecting against any man in the middle attack. It also 

elaborates the Elliptic curve role in safe communication between 

client and server, a fundamental part to assure data is not modified 

or viewed without authorization 

 

Conclusion 

The main point of the given text is that Secure Socket Layer (SSL) 

is an encryption protocol used for secure communication over 

computer networks. SSL ensures the confidentiality, integrity, and 

authenticity of data transmitted between a client and server. SSL 

uses RSA for key exchange and server authentication. To implement 

SSL in an application, SSL certificate must be obtained from a 

trusted certification. Our implementation offers a secure SSL 

connection with special parameters that are used to generate CSR 

file and using elliptic curve to generate a strong a shared key 

between server and client This creates a specific encryptionthat 

utilizes unknown algorithms and parameters, thereby preventing 

any attacker from accessing sensitive data transmitted over the 

connection link. As a result of this procedure, we can confidently 

say that our connection between server and client is well-trusted and 

secure. Our implementation works seamlessly and efficiently, 

without compromising on security. 

 

 

http://www.doi.org/10.62341/amuc1218
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