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Abstract 

Data encryption and compliance regulations have become increasingly critical, as organizations strive 

to protect sensitive information and adhere to legal and industry standards. One of the key challenges 

in this domain is the choice between traditional File Transfer Protocol and the more secure Secure 

File Transfer Protocol for data transmission. Moreover, the consequences of non-compliance can be 

severe, leading to substantial financial losses, reputational damage, and legal repercussions. This 

research paper aims to explore the nuances of data encryption, compliance regulations, and the 

comparative advantages of FTP and SFTP, while also addressing the challenges of data masking 

techniques and the associated troubles. 
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Introduction: 

 FTP (File Transfer Protocol) is a standard method for transferring files between computers on a 

network, but it lacks encryption, meaning data is sent in plain text and can be easily intercepted. On the 

other hand, SFTP (Secure File Transfer Protocol) provides a secure way to transfer files by encrypting data 

using SSH (Secure Shell), ensuring that both the files and login credentials are protected from unauthorized 

access. While FTP is suitable for transferring non-sensitive files, SFTP is ideal for securely transferring 

sensitive or confidential files. 

 

 The traditional File Transfer Protocol has long been used for data transmission, but it suffers from a 

significant drawback: the lack of built-in encryption. [1] As a result, sensitive information transmitted over 

FTP is vulnerable to interception and eavesdropping, posing a significant risk to organizations. In contrast, 

Secure File Transfer Protocol provides a more robust solution, incorporating strong encryption and 

authentication mechanisms to ensure the confidentiality and integrity of data during transmission. [2] This 

distinction is particularly crucial in light of the growing emphasis on data security and privacy, as well as 

the increasingly stringent compliance regulations that organizations must navigate. 

 

FTP (File Transfer Protocol): 

Security: FTP is inherently insecure. All data, including login credentials (username and password), is 

transmitted in plain text. This makes it easy for malicious entities to intercept and read the data using 

network-sniffing tools. The lack of encryption makes FTP vulnerable to man-in-the-middle attacks where an 

unauthorized party can intercept and potentially alter the data during transmission. 

 

https://www.ijirmps.org/


Volume 9 Issue 5                                          @ September - October 2021 IJIRMPS | ISSN: 2349-7300 

 

IJIRMPS2105232126          Website: www.ijirmps.org Email: editor@ijirmps.org 2 

 

Connection: FTP uses two separate channels for communication: the command channel and the data 

channel. The command channel is used to send commands from the client to the server, while the data 

channel is used to transfer files. Since neither of these channels is encrypted, both the commands and the 

data are exposed to potential interception and tampering. 

 

Ports: FTP typically operates on ports 20 and 21. Port 21 is used for sending commands, while port 20 is 

used for transferring data. The use of these well-known ports makes it easier to configure firewall rules for 

FTP traffic, but it also means that FTP traffic can be easily targeted by malicious entities. 

 

Use Case: Due to its simplicity, FTP is suitable for transferring non-sensitive files where security is not a 

primary concern. It's commonly used in environments where quick and easy file transfers are needed, such 

as internal network file sharing or non-critical data exchange between servers. 

 

Challenges in FTP (File Transfer Protocol): 

Security Vulnerabilities: 

Plain Text Transmission: FTP transmits all data, including login credentials, in plain text. This means that 

any sensitive information can be easily intercepted by anyone monitoring the network, posing a significant 

security risk. 

Lack of Encryption: Since FTP does not use encryption, data transferred over FTP can be accessed and 

modified by unauthorized parties, making it vulnerable to attacks such as data breaches and man-in-the-

middle attacks. 

 

Port Management: 

Multiple Ports Usage: FTP uses two separate ports (20 for data and 21 for commands), which can 

complicate network configurations and firewall rules. This dual-port requirement can create security 

loopholes and increase the potential attack surface. 

Passive and Active Modes: FTP supports both passive and active modes, each with different port 

requirements. Managing these modes and their associated ports can be challenging, especially in complex 

network environments. 

 

Compatibility Issues: 

Outdated Protocol: FTP is an older protocol, and its lack of security features makes it less compatible with 

modern security policies and standards. Many organizations now require encrypted file transfers, which FTP 

does not natively support. 

Limited Support for Modern Features: FTP may not support advanced features found in newer protocols, 

such as resume capabilities for interrupted transfers or efficient handling of large files. 

 

Lack of Robust Error Handling: 

Error Detection: FTP lacks built-in mechanisms for robust error handling and detection. If an error occurs 

during a file transfer, it can be difficult to diagnose and resolve the issue without additional tools or manual 

intervention. 

Logging and Monitoring: FTP does not provide comprehensive logging and monitoring capabilities, 

making it challenging to track transfer activities and identify potential issues in real-time. 
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SFTP (Secure File Transfer Protocol): 

Security: SFTP provides robust security by using SSH (Secure Shell) to encrypt both the data and the 

authentication information. This ensures that all information transferred between the client and server is 

encrypted, making it much harder for unauthorized parties to intercept and read the data. SFTP also supports 

public key authentication, adding an extra layer of security by verifying the identity of the server and client. 

 

Connection: SFTP operates over a single encrypted channel. This channel is established through the SSH 

protocol, ensuring that all commands and data transmitted between the client and server are encrypted. This 

single-channel approach simplifies the connection process and enhances security by eliminating the need for 

multiple unencrypted channels. 

 

Ports: SFTP typically uses port 22, the same port used for SSH. This means that SFTP benefits from the 

same security features as SSH, including encryption and secure authentication. Using a single port for both 

SSH and SFTP simplifies firewall configuration and reduces the attack surface for potential intruders. 

 

Use Case: SFTP is ideal for transferring sensitive or confidential files, especially in environments where 

data security is critical. It is commonly used for secure file transfers in industries such as finance, 

healthcare, and government, where data breaches can have serious consequences. SFTP is also preferred for 

remote server management and automated secure file transfers between systems. 

 

Challenges in SFTP (Secure File Transfer Protocol): 

Performance Overhead: 

Encryption Overhead: SFTP uses encryption to secure data transfers, which can introduce performance 

overhead. The encryption and decryption processes consume CPU and memory resources, potentially 

slowing down file transfers, especially with large datasets. 

Latency: The added encryption layer can increase latency, which may be noticeable in time-sensitive 

applications or when transferring files over long distances. 

 

Complex Configuration: 

SSH Key Management: Setting up SFTP involves configuring SSH keys for secure authentication. 

Managing these keys and ensuring their security can be complex, requiring technical expertise and careful 

handling. 

Firewall Configuration: While SFTP uses a single port (usually 22), ensuring that this port is properly 

configured in the firewall can still be challenging, especially in environments with strict security policies. 

 

Dependency on SSH: 

Single Point of Failure: SFTP relies on the SSH protocol for its security. Any vulnerabilities or issues in 

SSH can directly impact the security and reliability of SFTP transfers. 

SSH Configuration: Properly configuring SSH to balance security and performance can be complex. 

Wrong configurations can lead to potential security risks or performance bottlenecks. 

 

Resource Intensive: 

Hardware Requirements: Due to the encryption processes, SFTP can be resource-intensive, requiring 

more powerful hardware to handle efficiently. This can lead to higher costs for infrastructure and 

maintenance. 
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Scalability Challenges: Scaling SFTP to handle large numbers of concurrent transfers or extremely large 

files may require significant infrastructure investments to ensure optimal performance. 

Common Challenges 

Network Latency: 

Impact on Transfer Speed: Both FTP and SFTP can be affected by network latency, which can slow down 

transfer speeds. Latency issues are more pronounced over long distances or unstable network connections, 

leading to potential disruptions. 

Quality of Service: Ensuring a consistent quality of service can be challenging, especially in environments 

with fluctuating network conditions or limited bandwidth. 

 

Large File Transfers: 

Transfer Time: Transferring very large files can be time-consuming for both FTP and SFTP, increasing the 

risk of interruptions and errors during the transfer process. 

Interruption Recovery: Recovering from interrupted transfers can be difficult, as restarting large file 

transfers consumes additional time and resources. Efficient handling and resuming of interrupted transfers 

are essential for maintaining productivity. 

 

Error Recovery: 

Handling Errors: Both protocols face challenges in handling and recovering from transfer errors. 

Implementing robust error recovery mechanisms is essential to ensure data integrity and reliability. 

Monitoring and Logging: Comprehensive monitoring and logging capabilities are required to track transfer 

activities and quickly identify and resolve issues, ensuring smooth and uninterrupted file transfers. 

 

Safe Encryption Methods in SSIS  

Microsoft Data Protection API (DPAPI): 

Triple DES (3DES): SSIS used the Triple DES cipher algorithm with a key length of 192 bits for 

encrypting sensitive data. This encryption method provided a robust level of security to protect sensitive 

information within SSIS packages, ensuring that data such as passwords and connection strings were 

securely encrypted. 

 

Protection Levels: 

SSIS offered different protection levels to secure sensitive information within packages. These levels 

included: 

EncryptSensitiveWithUserKey: Encrypts only sensitive information using a key based on the user profile. 

EncryptSensitiveWithPassword: Encrypts sensitive information using a password specified by the user. 

EncryptAllWithPassword: Encrypts the entire package using a password specified by the user. 

These protection levels allowed users to choose the appropriate level of security based on their needs, 

ensuring that sensitive data was protected during storage and transfer. 

 

Safe Encryption Methods in Informatica 

AES Encryption: 

Informatica used Advanced Encryption Standard (AES) with 128-bit or 256-bit keys to encrypt sensitive 

data. AES is a widely recognized and secure encryption standard that provided strong protection for 

sensitive information stored in the Informatica domain configuration database. This ensured that passwords 

and other sensitive data remained secure. 
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OpenPGP: 

For highly sensitive data, Informatica supported OpenPGP encryption. OpenPGP is a robust encryption 

standard that provided secure data transfer by encrypting data files. This method was particularly useful for 

securing data during transmission between different systems, ensuring that only authorized recipients could 

decrypt and access the data. 

 

HTTPS: 

Informatica could be configured to use HTTPS (HyperText Transfer Protocol Secure) for secure 

communication between application clients and the Service Manager. By encrypting passwords and other 

sensitive data sent over the network, HTTPS ensured secure communication and protected data from 

interception during transmission. 

 

Data Encryption in MDM Hub: 

Informatica Multi domain MDM Hub supported data encryption to protect sensitive data stored and 

transmitted within the MDM environment. This included encrypting data at rest and in transit, ensuring that 

sensitive information remained secure and compliant with data protection regulations. 

 

Compliance Regulations and Financial Impact: 

Non-compliance with data protection and security regulations can have severe financial consequences for 

organizations. According to a survey of compliance issues in cloud computing, the lack of reference 

architectures and relevant patterns makes compliance harder than it should be, leading to increased risks and 

potential penalties. The costs of non-compliance can be staggering, ranging from hefty fines to legal 

expenses and reputational damage. [3][4] Furthermore, the financial impact of non-compliance can be 

exacerbated by the growing complexity of regulations, such as the General Data Protection Regulation and 

the Health Insurance Portability and Accountability Act, which mandate strict data handling and security 

protocols. 

The financial impact of non-compliance can be significant, as evidenced by the case of a major healthcare 

organization that faced a $4.3 million penalty for HIPAA violations [5]. Similarly, a prominent retail 

company was fined $148 million for failing to comply with PCI-DSS standards, underscoring the substantial 

financial risks associated with non-compliance. [3] 

 

Data Masking Techniques and Challenges: 

To mitigate the risks of data breaches and ensure compliance, organizations often employ data masking 

techniques, which involve the transformation of sensitive data into non-sensitive, realistic-looking data. 

However, the implementation of these techniques can present significant challenges, such as ensuring the 

effectiveness of the masking process, maintaining the integrity and usability of the data, and addressing the 

concerns of data owners and custodians.  

Moreover, the complexities of data masking can lead to additional complications, such as the need for 

robust access controls, the preservation of data relationships, and the management of the masking process 

across multiple data sources and systems.  

 

Literature Review: 

The academic literature provides valuable insights into the challenges of data encryption and compliance 

regulations. Sensitive information in the cloud computing context, such as healthcare data, requires robust 

technical and organizational safeguards to prevent data protection breakdowns, which can result in 

https://www.ijirmps.org/


Volume 9 Issue 5                                          @ September - October 2021 IJIRMPS | ISSN: 2349-7300 

 

IJIRMPS2105232126          Website: www.ijirmps.org Email: editor@ijirmps.org 6 

 

significant damages. [3] Furthermore, the lack of reference architectures and relevant patterns makes 

compliance harder, as noted in a survey of compliance issues in cloud computing. [3] 

Cyber security, data privacy, and block chain also present a complex landscape, as described in a review of 

the subject. The review highlights the need for research into data security management systems, legal 

frameworks, and the validation of encryption techniques, as well as the importance of consent and trust in 

the deployment of such defensive data management strategies. 

 

Conclusion: 

In conclusion, the challenges of data encryption and compliance regulations are multifaceted and require a 

comprehensive approach. The comparative advantages of FTP and SFTP, the financial impact of non-

compliance, and the complexities of data masking techniques all contribute to the overall difficulty of 

navigating this complex landscape. Ongoing research and dialogue between stakeholders, including 

academics, industry experts, and policymakers, are essential to developing effective solutions and ensuring 

the protection of sensitive data while enabling compliance with evolving regulations. 
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