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Executive Summary
The analysis of this work states that the Application of Ansible makes the development of the LAMP stack simpler in comparison to competitors. The installation and configuration of the stacks play an integral role in ensuring strong and effective benefits in operation. There is a need for proper testing of the configuration of the work that helps the firms to enhance operational effectiveness in network programming in cloud computing. 
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IT automation is a process where the creation of software and system is done to conduct repeatable work by reducing manual intervention. IT automation has an important role to play in virtualization as they speed up the network-based service by attracting and abstracting them with network configuration. Application of IT automation is done with the help of Ansible, which allows people to develop the reusable components by ensuring encapsulation of the relatable files, and templates with the automation artifacts (Mysari and Bejgam, 2020). This analysis is done to provide an analysis of the ways the use of Ansible can be done for installing and configuring the LAMP stack.  
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[bookmark: _Toc120211483]Background of Ansible 
Ansible is a tool that is developed by Micheal Dehaan who is also recognised as the author of the application of the provisioning server and the co-author is also involved in this domain of the framework namely, Fedora Unified Network controller (Func) for analysing the remote administration that is also known as the Ansible Inc (AnsibleWorks, Inc). Ansible work is associated with making connections to the nodes and pushing out several small programs that are also called modules to the three nodes accordingly. The modules which are used for accomplishing the automation task are present in Ansible where the programs are wholly written for being the resource models of the targeted status of the entire system (Rahman et al. 2021). Hence, Ansible also tends to execute the models that tend to remove those at the time of finishing all of those. Ansible is an automation tool that is based on the open-source dimension that is also successfully used for IT-oriented tasks for developing the configuration management and the entire application of the deployment of the provisioning and the intra-service orchestration respectively. The idea or concept of building something relating to SSH that is based on the Push and it is also without a load of the management agents and Ansible is the outcome of the design goal for making a quick solution and spending some hours (Hassan and Rahman, 2022). 
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The different features of Ansible are as follows:
(a) ‘Configuration Management’- Studies have shown that "Ansible" was designed to allow simple, reliable and consistent configuration and its subsequent management between the "user" and the "machine" or the "operating system. This allows a "simultaneous" upgradation and management of different operating systems, that have the same "IP address", from one 'central server'. For this, usually, a 'single password' or a 'Secure Socket Shell' (SSH) Key is required to that it can act as a common networking protocol as well as common security. This simplicity consistently allows effective "IT" and "Data management" (Smith and Membrey, 2022). 
(b) ‘Application Deployment’- The use of "ansible tools", allows simultaneous 'development' and 'deployment' of multiple apps, from a single system. For this, the software tends to use the given 'password' or an 'SSH key' to control and execute commands across "multiple remote hosts" via the use of a single 'playbook structure. This according to Gupta et al. (2021), tends to save time and allows effective data management, in a generalized sense. 
(c) ‘Orchestration’, when used for “Lyrics development and invention” - The presence of 'common grounds' via the use of "Ansible" tools allows an "easy orchestration" process on multiple "nodes". This is specifically useful in the case of "Lyrics development" as the software tool, tends to take into account the different notes of different instruments, in a simultaneous manner, thereby allowing the creation of cohesive music or tune. 
(d) ‘Security’ and ‘Compliance’- "Ansible" tends o use a 'similar' "firewall structure" and "codes" across all attached "remote hosts", so that the 'entire program' or 'work' can be "equally coded" and "decode", based on the user's security instruction. This also tends to limit the "possibility" of data loss and leakage, in general. In terms of 'compliance', this tool tends to the "central host machines" security structure and its associated 'playbook' to follow different "security compliance protocols" during "normal functioning" and "emergencies" (Smith and Membrey, 2022).
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The Apache server is considered to be one of the most secure web servers that are used for the development of dynamic web services and developing clouds. For example, the installation of the Apache CloudStack is done as an open-source software whose design is done keeping in mind the deployment and management of a large and scalable Infrastructure as a Service (IaaS) cloud platform. Making use of Ansible is done to simplify the Apache Server Configuration process by breaking the Ansible Playbook (Mohd Fuzi et al., 2021). Some of the important pre-requisite needed for the installation of the virtual machine are stated to be the following: 
· There is a need for the “qlist” utility as a part of DevOps which is often used for the “Portage” support system. 
· There is also the development of Debian-based systems like the “python-apt” package, which is required to be installed in the needed host. 
· Lastly, before the process of installation of a server, there is a need for checking that Ansible control nodes are connected and responsive to the request of Ansible hosts. 
There is various form of variance file that can be loaded with the pre-determined file structure as the variance files are pre-defined and reusable. The role of Ansible is also beneficial for developing the configuration template that is needed for setting up infrastructure that is needed for providing essential storage and service. With the use of Ansible, there is a benefit for server configuration as the use of IP address is done for checking whether everything went according to plan or not. Such checking of the IP address is an integral part of the proper operation of Cloud-based DevOps. IP address helps the cloud infrastructure to communicate with other resources and networks on demand for the retrieval of information (Pranav et al., 2021). Installation of the Apache server is also done with the help of Ansible as it helps the server to configure the firewall through HTTP and HTTPS requests. The use of these requests works as a part of the IaaS service, where Ansible gets connected with a Linux Virtual Machine through SSH request. 
In the case of the configuration, the default configuration of Linux is considered to be very much different in comparison to the Ansible-enabled Apache service. The main reason behind this is that there is a lot more focus on storing up the roles to enhance the benefit of work. The main role of Ansible while installing the Apache server is stated to be the following: 
· Making sure that the roles and tasks will be performed in the same folder for better readability and manageability. 
· The next role is to collect and store the variables that will be passed through the Apache server. 
· There is also storage of the variables and the default variable that is needed to be changed for running and the ways parameters are needed to be passed in the server.  
· The next important role of Ansible is to deal with handlers that are used for notifying the presence of multiple tasks. 
· There is also the development of a file directory to develop files and templates to enhance work (SANTOSO and SARI, 2022). 
· There is a template for containing the deployment of the work to develop a strong role. 
· There is also the configuration of different dependencies during the time of configuration is also influential. 
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The next step after the installation of the Apache Server is to install MySQL which is a database system used for organizing and providing access to necessary data. The main reason for making use of MySQL in the virtual machine over SQL is the enhancement of the data protection facilities and the flexibility of scaling up the operation on demand. MySQL within a server in the virtual machine is helpful for keeping the operation up-to-date and pre-configuring the work. Having MySQL running behind the cloud infrastructure helps the apache server to speed up the operation and helps DevOps to move up in the stack without reducing downtime (Okasha, 2020). The reduction of downtime is essential for dropping the performance degradation and in case of some instances, if the running environment is favorable, the server runs much faster and provides information. 
Due to this reason installation of MySQL is essential for cloud-based DevOps as MySQL provides one of the best Software as a Service (SaaS) to cloud service providers. 
The process of installation of MySQL comes with a specific list of packages to be installed as there is a need for a further amount of requests. At a time when the process of installation of the packages is complete, there is a need for the development of a security check. The security check generally helps to reduce the dangerous defaults within the server and makes access to the database system much smoother. After the completion of the security check, the use of Ansible is needed to be done for configuring the password with the help of validating the password plugin. Making use of Ansible-enabled configuration implies that any form of a password that is outside the configuration would be rejected completely (Jain et al., 2020). For example, generally, the password of MySQL requires a combination of letters, numbers, and special characters. In case any one of these is missing, then the password would be rejected completely and it helps to enhance the work. 
After the configuration of MySQL, the next phase is to develop the password of MySQL root or database root. This is an integral part of the strong password, there is a need for the development of strong passwords with strong password strength. It is crucial for strengthening the password by making it long and strong and ensuring that any anonymous user cannot replicate it. Making passwords strong makes the database safe and the data within it can be retrieved from Cloud-based services.   
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PHP also known as “Hypertext Preprocessor” is a popular open-source scripting platform that is essential for the development of web servers and ensuring that the command line runs through it. PHP works as one of the leading components of the entire setup that helps the server to present the content dynamically. From running the script to the development of MySQL database, there is the possibility of developing the information for the web server that can be developed for displaying the result of the visitors. While installing PHP, the entire PHP package needs to get connected to the MySQL database and the Apache server. After the installation of the PHP package, the following aspects are needed to be tested at the time of configuration: 
· The first important aspect to be getting checked is whether the configuration of the director index of apache is in PHP form or not. In case of responding to any request, the general tendency of the Apache server is to search for an Index.html file. However, in case of PHP works properly, there is a need for Apache to look for Index.php at the beginning. Hence, if the configuration of the director index is not changed, then there is a high possibility of the Index.php file being replaced by an HTML equivalent. 
· After making the director index configuration compatible, there is a need for installing the PHP extension. The easiest method for installing the PHP extension is to make use of the PECL installer, which is a python based source code (Acheampong et al., 2022). Along with this, there is also the possibility to see the possibility of the modules to enhance the workplace. Hence, it is also important for the companies to enhance the work and ensure strong and effective benefits for work.  
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While analyzing the capacity of Ansible, there are various advantages and disadvantages in the network programming process. The main advantage of Ansible includes the possibility of simplicity in learning to ensure that there is better productivity. Ansible operates with a set of documentation that is interpretable and as a result of this, it is easy to understand. There is also sequential completion of the tasks, which makes the process of troubleshooting much easier during the initial stage of learning. However, the main challenge for Ansible is that there is no notion state for like other automation tools like Puppet. The lack of a notion state implies that there is no centralized workflow that can help streamline the operation to give a systematic result (Meijer et al., 2022). In the case of a cloud platform that uses facilities like IaaS and SaaS, there is a need for a systematic response from the server to provide service to a large group of people at the same time. Hence, the lack of a notion state makes it challenging for Ansible to work efficiently. 
However, Ansible is easily understandable which makes it efficient for network programming as the ease of learning makes the scripting process easier for the engineers. The presence of python libraries and Linux distribution by default is an important factor that makes Ansible improve its functionality. The coding of Ansible can be done in any programming language even though it is true that the return format of the data is in JSON format. Along with such benefits, there is also an added advantage in communication due to zero dependency on agents. The presence of SSH protocol helps different nodes and modules to communicate directly making it an efficient tool for network programming, especially in remote areas (Wågbrant and Dahlén Radic, 2022). However, the main challenge of Ansible is its inefficiency in User Interface as there is too much dependency on the command line. Ansible also fails to have any form of synchronization between the command line interface and the graphical user interface (GUI) resulting in different results of queries. 
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Based on the above analysis, it is concluded that the application of Ansible is influential in reducing the complexity of the configuration and installation of the server. Ansible helps the Apache server to be developed in such a manner that there are different folders created for each task making the structure much simpler. After the configuration of the structure, there is the development of MySQL that helps to configure and connect the database with complete efficiency. While installing the PHP, there is a need for the proper monitoring of the configuration to enhance the work. Hence, such a form of work is influential for the companies to enhance the operation and ensure benefits for work. Based on the above analysis, it is stated that despite the simplicity, there is also a need for improvement in the management of the user interface. 
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