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[bookmark: _Toc10099966]1.0 Introduction

The title of this project proposal is automation, which in more depth; the project is to focus upon the automatic installation of a collection of individual software packages on a targeted computer or Laptop within the same installation run; with the outlook to identify if an automated approach will be able to assist in promoting better time management of staff within the organisation including the implementation of a departmental global consistency of laptop / computer builds throughout each targeted / highlighted department throughout the organisation.
The following project proposal will take the view on the following statement

Can the implementation of an unattended, automated software installation system promote better time management of staff and ensure a unified accurate, consistent collection of working machines within an organisations targeted department.

This proposal will start from a background identification to the proposed research, identifying why this project has been chosen, what the current highlighted issues are; which it will also include what products are currently available in the market that are designed to accomplish the automatic installation of software packages. 
From the background analysis the aims and objectives of the project will be highlighted and discussed moving further on to which research methods will be followed along with which software development methodology will be implemented along with the identification of what resources will be required and how the projected time will be spent on each section of the evolution of the project via the implementation of a Gantt Chart.

[bookmark: _Toc10099967]1.1 Background Review
Throughout many organisations, there is the potential that there are various and different software build requirements for individual laptops / desktops to be implemented to ensure the successful day to day running’s of the organisation. The difference of each build and requirement of this software, can also then be influenced further via the requirements of a given department within that organisation.

This scenario can then cause concern and highlight issues for the organisation to consider, such as identifying the potential of non-consistent builds of each computer or laptop throughout an organisation’s department. Further to this identification, due to the different software requirements, this issue further causes the potential of the organisation to incur higher costs to implement and maintain the given software in areas such as investing on knowledge and expertise of the installation of each individual specialist piece of software on a given computer / laptop via a dedicated staff member which in turn; with each piece of software being installed individually this is then seen to have the potential to contribute to the poor time management of that particular member of staff in completing the installations.  

[bookmark: _Toc10099968]1.2 Targeted Organisation
Through normal practise a new laptop is built and configured by a dedicated department. This machine is then provided to the member of staff that it is being assigned to. This machine will come with a base Windows 10 image and certain networking / security configuration requirements being implemented on it. No other specialist software will be present on the machine which in result of this; the individual staff member which the machine has been assigned too are then required to install all of the departmental required specialist software in order to carry out their designated day to day tasks. 

As identified in the previous section of this proposal, depending on the particular department the member of staff is working within, this then justifies a whole range of separate specialised software packages which are required to be installed onto the new machine. Due to this requirement it can potentially take up to an average of 3 days in total for a full build to be completed by the individual staff member which can also (at times) include the assistance from additional staff members of that given department. This identified time frame is mainly due to each software package being installed once at a time which requires an end user’s interaction at some point of each installation. Although there has been an experience of this process taking longer than the earlier highlighted 3 days where it has been observed (at times) for the process to possibly be completed in around 5 days in total due to unforeseen circumstances. It is also highlighted that within the organisation there are particular existing legacy systems that can only be accessed and worked on by end users by using a particular version of the given software.   

[bookmark: _Toc10099969]1.3 Aims and Objectives
From the previous section, particular issues have been identified mainly focusing around the poor time management of staff members through the process of building a machine up to the given departmental software requirements along with the potential of the individual machine software builds being different to those other machines within the same department. 

[bookmark: _Toc10099970]1.3.1 Objectives
In consideration of the previous highlighted issues, it is observed that there is a requirement for a solution to promote better time management of staff along with promoting and contributing to a consistency of machine builds within a given department of the organisation. The objective of this project would be to design and create a system that will promote an efficient process in the installation of a given group of software packages along with creating particular required file directories including the generation of particular configuration files within the system to assist in the overall set up of particular networking requirements such as VPN and Secure Shell (SSH) facilities. Particular stored procedures will also be created and implemented into the system to reduce repetitive tasks for end users such as opening a VPN connection once the machine is started each day.
The system would be 
· Unattended in nature 
· Requiring as little interaction as possible 
· Implementing an automated process of the installation of a number of given specialist software packages being based on the requirements of a given department within the organisation. 
A minimum viable product (MVP) for this software solution, one main department will be targeted within the given organisation, being the Cloud Infrastructure Department.

[bookmark: _Toc10099971]1.3.2 Aims
The main aim of this project is to identify whether the creation of an unattended, automated software installation system can be more efficient in the process of installing a complete package of particular software solutions, including the creation of file directories and the generation of particular configuration files within the system in comparison to a member of staff physically completing this task.

Moving further through this proposal the proposed new system will be referred to as: 
U-ASIS (Unattended - Automated Software Installation System)

A central repository will be required which is envisioned to be hosted under an EC2 Instance within the AWS framework.

It is envisaged that the U-ASIS system will be hosted within this given repository along with one base operating system image. This base operating system image will include a script which once fired, will target the software repository scripts also being hosted within the repository. There will also be particular software packages being stored within this repository as it is understood that within the organisation, there are particular existing legacy systems that can only be accessed with a particular given version of software, hence the automation installation scripts will be directed to capture these particular software packages directly from the repository rather than directly from the manufacturers repository. 
The base image OS being targeted is:
· CentOS Virtual Box Image
 
Once the image has been implemented within Virtual box it is then desired that the U-ASIS system will be started and accessed by the end user. From opening the U-ASIS system the user will be required to identify which departmental build that they require to be implemented on the machine and to input particular details such as name, LanId and email address. 
From this stage the U-ASIS system will pull down the targeted software package script and start the process of installing all of the software along with creating the required file directory paths and generate the required configuration files along with if required, pulling any specialist legacy required software packages from the given repository. Additionally, the system will also implement the given task schedules and install the required scripts for these within the system’s directories.

[bookmark: _Toc10099972]2.0 Literature Review
The following section will provide information of given aspects to automation installation and will also identify existing systems currently available in the market which focus around the area of the automation of software installation.
[bookmark: _Toc10099973]2.1 Software / Application Installation
As computing evolves in the terms of capability and speed, the requirements for more powerful, beneficial software/application packages to take advantages of the evolving technologies increases. Due to this, IT departments are continuously facing the given tasks to investigate and install these new software/application packages. The facility to install these new software/applications is known as the installer, the installer is viewed to be an additional aspect of the software/application which takes control and fully installs the software/application package onto the given targeted machine [1]. Although the majority of installation packages do require some human interaction at one given point through the life of the installation procedure. For the majority of most Installers, Installers follow a set of tasks through the life of the installation being but not exhausted to:
· The creation and/or modification made to the OS programme files
· The creation and/or modification made to the OS directory
· The creation and/or modification made to the OS environment variables
· The creation and/or modification made to the OS configuration files  
· The creation and/or modification made to the OS Registry
· The creation and/or modification of the software/application Links
[1]
The majority of installers will also have a log file, of which the installer package uses to record particular data on throughout the process of the installation. The data written can consist of many different areas of the installation process such as recording if any errors that may have occurred through the installation [2], what options an end user has selected from the installation GUI, should one have been provided or is required by the installation package [1] along with other data such as installation paths etc. This process of recording the installation procedure can assist in troubleshooting an install should one fail or become corrupt [1].
[bookmark: _Toc10099974]2.2 Unattended installation
Unattended installations are targeted to assist in the installation process of a given software/application, where during the life of the installation there is no requirement for any end user interaction. Although this process can possibly or will provide graphical representations of the installation progress at any given time throughout the life of the installation [3]. The main implementation of unattended installations is adopted by networking engineers, where via a network, software/applications can be distributed and automatically installed onto client machines remotely [4]. 
[bookmark: _Toc10099975]2.3 Silent install
The silent installation is the process of software /applications being installed on a given device which provides no graphical representation of the process and does not require any end user interaction. The majority of silent installs include simplistic software/applications that do not require any options to be selected by an end user [5] although larger packages can be installed silently with the correct methods applied such as silently install Microsoft Windows or SPSS Modeler etc. [6]. As with unattended installations these silent installers are mainly applied and implemented across a given network to target a number of machines at the same time. Unfortunately silent installations do have their weakness for some but advantages for others, as the method of silent installation is implemented widely by hackers etc. to silently install malware, spyware, virus or any other potentially unwanted programs (PUPS) [5].  

[bookmark: _Toc10099976]2.4 Service Providers
Silent Install Builder
Silent Install Builder enables an administrator of a given system / network to install multiple software products at the same time to a given number of machines. Silent install builder compiles all of the required software products into an installation package. Once ready the single package is run and all contents are installed as required within silent / unattended methods. To manage unattended installation software packages and MSI files, Silent install builder implements an automatic recognition engine to recognise the most commonly used installers and uses command line instruction to install the given software products. Should a product still require an end user interaction, Silent install builder provides an automation solution which supports software product installation packages that do not support any command line interaction, this is simply achieved by an automation script being created by the administrator such as click left button & next etc.[7].  
Chocolately
Chocolately is viewed to be a binary machine package manager [8]. It is aimed at the windows operating system which enables unattended installations which is mainly implemented via PowerShell [9]. Chocolately provides the similar functions as that of apt-get or yum for Linux based systems. It is based or designed to be of a decentralized framework built on NuGet infrastructure, which enables the installation of given software packages. This system works from packages, the collection of given software products are all gathered and placed within a single package which can then be installed onto any given machine. It is viewed to be able to handle versioning and dependencies of given software products where it can also be implemented alongside some configuration managers such as SCCM, Chef, Ansible, Puppet etc. [8]. Additionally administrators are able to update all software packages, uninstall and work with existing software packages which were not originally installed via the implementation of Chocolately [10].
SoftinventiveLab
SoftinventiveLab provides the solution called ‘Total Software Deployment’. This packages all required software products and deploys these packages to a given number of machines through a given network. The installation of the software packages is implemented via unattended / silent methods. Uninstallation of given software products is also supported. Through the process of installation the system implements and manages an inventory of all networked computers in relation to what software packages are installed [10]. Total Software Deployment provides three options to complete a deployment to a given number of machines:
· Silent
· Macro
· System Shot

Through the silent method, total software development assesses and automatically understands and creates the necessary parameters to implement a silent install of a given software package, the system automatically adds these parameters to a command line where an administrator is also able to add to these parameters. Should the system not recognise a given software package the administrator is required to add the required parameters manually [10].    
The Macro method requires an administrator to first install a given software product onto a base computer. Whilst this process is being completed, the total software development tool records all of the actions that the administrator has taken to install the given software. Once this has been completed the Macro is then saved. Once a deployment has started, the system then uses the actions that were recorded via the Macro and applies the exact same options of which the administrator chose. The system then implements these choices and installs the given software package as required [10].
The System Shot method is viewed to only be suitable for small application installations or tools. It implements the same method as the Macro, where an administrator’s choices are recorded through the manual installation of a given software package. Although, before the Macro is started the system takes a snapshot of the computer of which the software is to be installed on. The administrator installs the given software package manually with the Macro being recorded and upon completion the system takes an additional snap shot and analyses the differences between the snapshots [10]. 
Ninite
Ninite is a more simplistic approach to software installation automation. It is purely hosted from the web and appears to target the more less experienced end users compared to professional system administrators etc. It has a set list of available software packages which the system can install. An end user simply selects the required software and once complete the software is automatically installed onto the end user machine, in addition Ninite implement Bots on the machine which actively search for available updates to the packages the system has installed [11]. Although, Ninite do provide another solution named Ninite Pro. This system requires a client to be installed onto a network of PC’s of which an administrator wishes to manage. Each client is only connected via the web, where the administrator is then able to update, install and uninstall software packages along with providing the ability to apply update policies to individual software packages. This system also analyses each PC in terms of HDD space etc. and provides a reporting process of which provides information such as how many PC’s are online, how many are fully up to date, how many are implementing policies etc. [12]. 

[bookmark: _Toc10099977]2.0 Research Methodology
The process of the research methodology will consider the Saunders et al (2007) research onion. The onion contains several layers [13] which represent:
· Philosophies 
· Approaches
· Strategies
· Choices
· Time Horizons
· Techniques and procedures

[image: ] 
[bookmark: _Toc10099983]Figure 1: Saunders et al (2007) research onion [14]
Through the consideration of this approach to the research methodology the onion will provide a guidance to assist in the identification of which directional path to follow in relation to the proposed project. 
[bookmark: _GoBack]Through the navigation of the onion layers and in relation to this project the philosophy will follow a functionalist approach whilst implementing a deductive approach based on the approach, “if it is quicker to implement an automated system to build machines or to manually build machines to a required specification”. The strategies will include: 
· Action research, 
· Case study
· Unstructured interviews

Choices will be of mixed methods whilst implementing a cross sectional time horizon
Techniques will be of data collection and data analysis promoting the use of qualitative research via the implementation of gathering information from end users via the implementation of unstructured interviews and via a survey through the implementation of questionnaires. 
The existing methods will be analysed for an overall view of the existing mechanism via the implementation of the action research as the researcher will also be involved in the development of the proposed system. 
It is voiced that whilst implementing a inductive approach the research connected to this approach would be seen as quantitative although it is known to also have roots with deductive research [15]. Field research method will be followed to observe and identify the current issues and then moving further to compile a full requirements analysis of the new proposed system. 
[bookmark: _Toc10099978]3.0 Development Methodology
For the progression of a successful project, particular processes and tasks must be followed. The development methodology assists in identifying, implementing and compiling various items such as documentation tools, procedures, techniques to be implemented etc. by following these techniques developers are then able to develop a successful application by having a thorough understanding of the requirements and which tools etc. to use which encourages the successful evaluation, planning and implementation of a given application in development [16]. 
For the progression of the project, an Agile development methodology will be implemented and followed. From following an Agile approach, the Feature Driven Development Methodology will be implemented for the development of the proposed project.  From within the FDD methodology there are five process which will be followed being:
· The development of an overall model
· The creation of a feature list
· The process of planning by feature
· The process of designing by feature
· The process of building by feature 
[17]
Feature driven development was created, implemented and perfected by Jeff De Luca, Peter Coad et al [17]. The processes within FDD highlighted previously are based on the ETVX pattern [18] which consists of:
· Entry
· Task
· Verification
· Exit
The first process will be to hold meetings with the stakeholders to gather and build an appropriate overall model covering areas such as the scope and the full context of the project. Moving on from this process a full list of features will be gathered with the contribution from the stakeholders in the forms of an additional meeting and questionnaires distributed through the end users of a given department. From this stage the features will then go through a prioritisation phase with each feature being assigned a level of importance for the development of the application and additionally being checked against the stakeholder requirements along with identifying and considering the dependency of each feature with other features. Once this process has been completed the targeted / ordered features will then undergo the design phase of which sequence and use case diagrams will be implemented [18]. From this stage each feature will then be developed as per the designs, including the implementation of time-boxing. Each time box will have the feature being targeted, the priority of the feature, the duration to complete the feature development based from the Gantt chart and a creation and completion date [16].

[bookmark: _Toc10099979]4.0 Project Planning and Management
The project will be implemented solely by one designer / developer. Due to this an accurate plan is required to ensure the success of the project. The project will be broken down into manageable sections of which are to be completed in order of creation. To implement a more graphical representation of this plan a Gantt chart has been completed. A description of the required resources has also been created to ensure the success of the project.

[bookmark: _Toc10099980]4.1 Required Resources

Ideally for this project to move forward, there is the requirement to acquire two main freshly built clean machines which have not been used since they have been re-imaged. To reduce any inconsistency and have the opportunity to reduce and keep to a minimum the potential risk of a difference in performance between the two machines, it will be required to have the two machines to be from the same manufacturer including them to be of the same model and age. Additionally, the machines will be required to be of the same specifications again in promoting the reduction of any potential performance issues between the two machines. It is viewed to be an advantage that these machines will be of the same specifications of those that are assigned to staff within the targeted department of the organisation.
· Intel Core i7
· 16GB RAM
· 500GB SSD
· Windows OS

Access to a small instance within AWS to host the required content will also be required.
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[bookmark: _Toc10099981]4.2 Gantt Chart
The Gantt chart is implemented to provide a graphical overview of the whole proposed project life, including the main development of the proposed system [7].

[image: ]
[bookmark: _Toc10099984]Figure 2: Gantt Chart
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