
North American Journal of Engineering and Research 

Est. 2020 

           

 

 

Volume 2 Issue 2, April – June 2021 

Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

https://najer.org/najer 

Network Device Firmware Process Automation: 

need, challenges and Solutions 
 

Mohit Bajpai 

Email:bajpaimohit@gmail.com 

Abstract 

Firmware is like the brain of any network device. it guides a network device how to operate, therefore upgrading firmware as 

needed is critical for maintaining the security, performance, and functionality of network devices. This paper provides a detail of 

the firmware upgrade process, including the preparing for the upgrade, execution, and post-upgrade verification. Importance is 

given to understanding the need for upgrades, the benefits they offer, and the challenges associated with the upgrade process. 

Following the process ensures that network bias remain secure and effective, supporting the ongoing demands of modern network 

structure. 
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Introduction 
Network devices such as routers, switches, and firewalls are 

integral part of overall network infrastructure, therefore it is 

critical to have these devices running the latest version of the 

approved firmware. Firmware is the software that controls the 

devices’ functionality and keep them running hence 

upgrading to the latest fixes and releases including security 

patches, is critical to devices working effectively and in a 

secure manner. 

Need for Firmware Upgrades: Firmware updates often 

include patches for known security vulnerabilities, protecting 

devices from potential exploits and attacks. Upgrading 

firmware helps in meeting industry security standards and 

regulatory compliance requirements. 

New firmware versions can optimize device performance, 

improving speed, efficiency, and reliability. Upgrades address 

known issues and bugs, enhancing overall device stability. 

Original Equipment Manufacturers may introduce new  

features and capabilities through firmware updates, extending 

the functionality of existing hardware. Firmware upgrades can 

improve compatibility with new standards, protocols, and 

other network devices. 

Firmware Upgrade Process:  

The firmware upgrade process involves many steps and it is 

important to understand each and every step carefully as it is 

critical to network device health and stability. Here are certain 

steps required to perform the firmware upgrades. 

• Preparation Phase: 

Identify Device and Firmware Version: Determine the current 

firmware version and download the latest version from the 

manufacturer's website. 

Backup Configuration: Save the current configuration to 

prevent data loss. 

Understand changes and potential impacts of the new 

firmware. 

• Execution Phase: 

Connect to Device: Access the device management interface 

with administrative privileges. 
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Upload Firmware: Navigate to the firmware upgrade section 

and upload the new firmware file. 

Verify Firmware: Check the integrity of the firmware file 

using provided checksums or hash values. 

Initiate Firmware Upgrade:  

Start the upgrade process and monitor its progress. 

• Post-Upgrade Phase:  

Verify Upgrade: Confirm that the device is running the new 

firmware version. 

Restore Configuration: Reload the saved configuration if 

necessary. 

Test Functionality: Conduct thorough testing to ensure all 

features and functions are working correctly. 

Monitor Device: Observe the device for a period to ensure 

stability and performance. 

• Benefits of Firmware Upgrades: 

Enhanced Security: Regular updates protect against security 

vulnerabilities, reducing the risk of breaches and attacks. 

Improved Performance: Upgraded firmware optimizes device 

performance, leading to more efficient network operations. 

Extended Device Longevity: By introducing new features and 

capabilities, firmware upgrades extend the useful life of 

network devices. Better Compliance: Firmware updates help 

organizations meet industry standards and regulatory 

requirements, ensuring compliance and avoiding penalties. 

Challenges and Solutions: 

Downtime and Disruption:  

Challenge: Firmware upgrades can cause network downtime, 

affecting business operations 

Solution: Schedule upgrades during off-peak hours and have 

a rollback plan in case of failure. 

Compatibility Issues: 

 Challenge: New firmware may introduce compatibility issues 

with existing network setups. 

Solution: Test the firmware in a controlled environment 

before deployment. 

Upgrade Failures:  

Challenge: The upgrade process can fail, rendering the device 

inoperative. 

Solution: Ensure backup configurations and have access to 

recovery tools and support 

Firmware Process Flow: 

A custom implementation of firmware upgrade process where 

we automated the process using Resolve® automation tool 

where we implemented the process to identify any new and 

approved firmware is available and if the upgrade process is 

enabled for a particular device & model then the automation 

will perform all the validations and checks and run the 

firmware upgrade process as depicted in Figure 1 below. 
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Figure 1 

 

Conclusion:  

Regular firmware upgrades are essential for maintaining the 

security, performance, and functionality of network 

devices. By following a systematic upgrade process, 

organizations can mitigate risks, enhance device capabilities, 

and ensure a robust and secure network environment. The 

outlined steps and best practices provide a comprehensive 

approach to managing firmware upgrades, ensuring minimal 

disruption and maximum benefit. 

This structured approach ensures that network devices 

continue to operate securely and efficiently, supporting the 

ongoing demands of modern network environments. 
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