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[bookmark: _Toc206375808]Introduction 
The purpose of this report is to discuss the development of the project “Automated Drawing Review and Compliance Checker with Model Version Control”. Project management strategies, enterprise and innovation will be considered for the planning and delivery of the project as well as design elements, implementation methods, and evaluation of outcomes to ensure a successful delivery of the project can be achieved. 
[bookmark: _Toc206375809]Task 1: Project Management 
[bookmark: _Toc206375810]Part 1: Project Management and Planning 
Project Scope 
The purpose of this document is to provide guidance with the organisation, maintenance and troubleshooting elements of the project to sustain quality and control [1]. The scope of works is to develop an automated drawing review and compliance checker with model version control to reduce the workload and strain on engineering resources.    
The aim of the scope is to satisfy expectations and the concerns around current working methods, while demonstrating the benefits that these improvements will make [7]. 
The system will perform checks to identify drawings or models that do not follow the set of standards outlined in the requirement specification. Plus, it will generate reports in formats such as PDFs or Excel to highlight what changes are needed to make our files CAD QA compliant and provide a percentage to show the progress.   
Version control components will be developed to track and compare the design revisions of drawing and model files and prompt users to update the dwg and drawing renditions once a new version is available to share with the wider team. 
Encouraging regular interaction and communication within the project team is critical for project delivery because it clarifies project requirements and supports team coordination. [7].      
The project will not include automation processes to support the creation or editing of models and drawings file or compliance checking for all international standards. However, these are improvements that could be developed at a later stage.    




Required Technology and Resources 
Outlining clear technical requirements is an essential step for any software development [3]. Having the correct software installed will reduce the risk of delays caused by problems with licences, versions and compatibility.  Below are examples of the technologies needed for this project:    

[bookmark: _Toc206372075][bookmark: _Toc206372894]Figure 1. Required Technologies
Defining the functions of the software will help developers understand what software and tools can be used for the design stages of the programme [3]. For example, a programming software will be needed to generate the code and scripts for the application, a drafting and modelling software will be used to test the functionality of the application, a database will be needed to store the compliance results and version history of the models, and a spreadsheet can be used to monitor progress [3].    








Timeline and Schedule 
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AI-generated content may be incorrect.]Providing a suitable project timeline will help coordinate the different activities and project expectations outlined in the scope [4]. They can provide a reference point across each project stage, showing the planned sequence of works while also making any conflicts and dependencies clear [4].  

[bookmark: _Toc206372895]Figure 2. Gantt Chart
To demonstrate how much time and resources should be allocated for each task, a Gantt Chart has been developed to ensure the project objectives are met on time and to the required quality and standard. The project duration will run over 14 weeks to allow sufficient time to complete the required tasks for the following projects stages:  
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[bookmark: _Toc206372896]Figure 3. Project Stages

Once the project proposals have been submitted, additional time will be allocated for further development of the programme to enhance performance capabilities. This will be achieved by collecting feedback from colleagues, conducting further research and identifying ideas for other tasks to be automated in the future.  
Constraints  
During the stages of project management, the Theory or Constraint explains that “every project is limited by at least one constraint that dictates overall performance” [5], highlighting the importance of identifying any project constraints at the earliest stage. Common examples of project constraints include time, budget, skills, knowledge, resources and task dependencies [5].    
The main project constraints are the resource and experience available for developing a software program to meet the set requirements. This emphasizes the need to reduce multitasking, allow enough time to stay focused, understand the potential problems that could delay the works and the necessary action needed to realign the project to meet our deliverables [6].   
[bookmark: _Toc206375811]Development Method  
A project management methodology will be used to provide guidance on how to plan, execute, monitor, control, and close out each of the project stages [8]. Having a suitable framework in place will provide the required tools and techniques to ensure all aspects are completed effectively and efficiently [8]. Project management methodologies play a crucial role as they encourage standardization, efficiency, clarity, flexibility and continuous development [8].  
As this is a software development project, the Agile methodology would be better suited for project planning and delivery as they embrace adaptability to changes which works well with the nature of programming and software development [9]. This framework supports change and recognises the difficulties of having a complete project plan at the beginning of developments due to the volume of iterations required when coding [9].  
Agility is based on principles such as “continuous innovation, product adaptation, shortening delivery times, adjustment of people and processes, and reliable results” while aiming to maintain a balance between flexibility and stability to respond to changing requirements [8,9].    
The scrum management framework will be used for the Automated Drawing Review and Compliance Checker with Model Version Control project. This is because software development can be a complex process and will usually require room for “multidimensional growth” due to its “adaptive nature” [13]. 
The framework will provide steps to manage and control the stages of software development [13].  It was designed to increase the speed of development, align individual and organisational requirements to form a culture that focuses on performance and good communication to improve the overall quality of the development [13].    

[bookmark: _Toc206372897]Figure 4. Software Development Life Cycle (SDLC)
The workflow will involve close communication amongst the project team, including the scrum team, scrum master and product owner, to allow for continuous design iterations to be made, while maintaining productivity and steady project progress [13].    
The roles and responsibilities of the team are outlined by the scrum master to create an efficient working environment. The product owner will be responsible for defining the requirements of the compliance and version tracker, the development team will divide the requirements into sprint-specific tasks to develop the compliance checks, version control and user interface features [13,14].    
A sprint can be described as the time allocated for assigned tasks, which typically lasts 1-4 weeks. The tasks are determined by the sprint backlog which is a record of the requirements for the sprint the team, including the tasks they are currently working on [13,14].  The backlog will contain the full set of project requirements including the CAD QA compliance rules/checks, the list of standards and the version control features. 
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[bookmark: _Toc206372898]Figure 5. Illustration of Scrum’s iterative process [14].
Arranging time for daily standups allow the team to eliminate any blockers as soon as they are identified, rather than them carrying over into the next sprint improving the overall productivity of the team [14]. The scrum framework encourages constant feedback and frequent reviews, meaning the quality of the work increases in less time [12].  
For example, during the sprint reviews, the functions of the compliance checker and version control would be tested, allowing the team to provide ideas for improvements ahead of the next sprint based on what went well and what areas require further development. This allows the team to respond quickly to any requested changes and modify the programme accordingly.        
[bookmark: _Toc206375812]Part 2: Project Design 
[bookmark: _Toc206375813]Requirement Specification   
As mentioned throughout the report, the purpose of the programme is to develop a drawing review and compliance checker with model version control with the aim of improving the quality and standards of our work while limiting the amount of manual checks needed.      
Functional Requirement 
The main functional requirement of the programme is to generate reports in pdf and excel formats to demonstrate a percentage of CAD QA compliance in drawing and model files along with which changes are needed to reach 100% compliance. 
The version control aspect of the programme will track and compare previous design revision and prompt users to update the dwg and drawing renditions once a new version has become available.     
Non-Functional Requirement 
The programme system should be reusable and reliable to ensure that technicians can run several reports throughout the day to monitor the areas of improvements and review the scores once the required changes have been made. 
The system will require effective batch processing operations allowing it to respond to several requests at a time as a technician may need to review reports for multiple drawings and models depending on how many are needed for a project deliverable. For example, a report will be needed for 5 drawings, and the 4 models that are referenced into the drawings such as legend, drainage, highways and ordnance survey models.     
Interface Requirement 
The interface requirements for the programme are to have simple navigation features, making it easy for technicians to interact and engage with, allowing them to have a positive experience.  
The programme should consider the visual design and readability of the outputs from the compliance checker to ensure it’s easy to follow and understand what changes are needed to make our model and drawing files CAD QA compliment. Carefully considering the typography and colours will assist with this, avoiding the risks of confusing and overwhelming users [17].  
Performance Requirements  
The system will need to produce accurate reports of the compliance against standards to show which rules have been met and what changes are needed.  It will need to be capable of processing at least 20 files using batch operation without causing any issues with performance. This is because drawings packs can have a range of 5-50 drawings within a set, and multiple reports will need to be generated at a time. 
Design Constraints 
The design constraints for the project can include, technical limitations, user requirements and resource restrictions [15].  The system must support file formats such as dwg and dgn due to existing workflows and should integrate with existing software and control systems currently in place. It should provide a system that is easy for any user to navigate and have suitable access controls in place so only users with admin permissions can change any compliance rules. 
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[bookmark: _Toc206372899]Figure 6. Quality Review Flowchart
Above is a flowchart diagram that demonstrates the process of quality reviews and version control based on the existing working methods in place. This diagram will support the team in developing the new automated system, providing them with  each of the steps involved in the process. 
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AI-generated content may be incorrect.]To develop an understanding of the key considerations from a PEST and SWOT analysis for a company such as Autodesk will provide me with examples of the type of considerations that will need to be included for the development of the Automated Drawing Review and Compliance Checker with Model Version Control project. An example SWOT analysis is shown in Figure 7 [20].  

[bookmark: _Toc206372900]Figure 7. Example SWOT Analysis for AutoDesk
After reviewing this SWOT analysis, several points where identified that would also be applicable to our project development. The opportunities of generating automated tools to improve productivity, creating cross platform workflows and considering green design tools are all examples of enhancements that will support the development of new working methods to improve the efficiency of the team and the technology we use [20].
Some of the threats and weaknesses identified are also applicable to our project idea. For example, there can be a steep learning curve if you haven’t used design software and programming tools before, plus there Is a skill shortage in this area which puts us at a disadvantage of utilizing some of these advanced features [20].  





When looking at the PEST analysis for Autodesk, there are a range of political, economic, social and technological factors to consider that will also impact our project delivery at times. For example, the new trends in technology to improve user experience, speed and access is something we would need to monitor as these factors will influence the design and development of the automation system.  


[bookmark: _Toc206372901]Figure 8. Example PEST Analysis for Autodesk (adapted from [19])
Another example of the factors to think about are the economic considerations to enhance the skill level and growth of the workforce in the technology sector. This aligns with our project objectives, meaning we would need to monitor what is expected from companies to support the overall performance of the sector.  
   
Project Implementation
To support the implementation of the Automated Drawing Review and Compliance Checker with Model Version Control project within a large organisation, the methods for the development, deployment, maintenance and evolution have been carefully considered to ensure suitable methods are in place.  
Development
· To support the development of the project, the scrum framework will be used for the planning and delivery aspects of the project. 
· A requirement specification will be created to outline the expectations of the functional, interface, performance and design elements 
· The performance and integration of the programme will be tested to ensure there are no problems with the compatibility and function 
Deployment 
· Arranging training sessions will create a smooth deployment ensuring colleagues have an awareness of the new system
· Providing the correct access controls and permissions to the team based on experience and working requirements 
· Create a how to guide to support the team in completing tasks while using the new system 
Maintenance 
· Providing the team with a clear support system 
· Ensuring regular updates are scheduled to review performance and fix any issues 
· Monitoring the system performance and gathering feedback from colleagues will provide ideas for further development
Evolution 
· Encouraging continuous development amongst the team
· Using new and current technologies to improve working methods 
· Launch the system at a bigger scale
· Start enhancing the features of the programme to meet new performance requirements based on feedback  


[bookmark: _Toc206375816]Task 3: Project Reflection 
Taking the idea of a drawing review and compliance checker with model version control will provide various development opportunities and contributions to society. Plus, there will be project challenges during which will require effective mitigation measures to assist with a smooth project delivery.   
Having the time to reflect on these factors will impact what decisions and problem-solving strategies are implemented during the project as well as what aspects will need to be adjusted based on the findings [24].  Developing new ways of seeing is the most fundamental and neglected form of learning, which emphasizes the importance of developing awareness through reflection [26].    
Skill Development Opportunities
Since there are several project stages and tasks involved in satisfying the project requirements, there are multiple opportunities for skill development.  The focused skill areas include technical, management and problem solving. These are listed below, along with examples of ways to improve these skills:      

Contributions to Society 
Improving factors such as compliance and efficiency will contribute to society as it will reduce the stress and workload of the team, improve productivity and boost team morale. 
Automating repetitive tasks to minimize input needed from the team will speed up current working methods allowing them to allocate resource elsewhere for other tasks. 
Having an automated method available for reviewing our drawing and model files against standards reduces the risk of issuing work that isn’t fully compliant to our required standard.    
The version control feature will check that the dwg and drawing renditions are updated once a new shared revision is available, ensuring that the latest design change is shown in our work and are available to share with the wider team.     
Project Risks and Mitigation Measures 
The main project risks include time constraints and integration problems.  To reduce the impact of these challenges, regular testing and communication will occur amongst the project team to quickly identify solutions, avoiding the risk of further delays. Having a clear support network will also help the team in resolving issues with the design or integration of the software.           
[bookmark: _Toc206375817]Conclusion 
The Automated Drawing Review and Compliance Checker with Model Version Control project aims to automate the process of reviewing engineering drawings and models to ensure quality and consistency is maintained across the organization. Developing reliable compliance checks and model version control features will improve performance and productivity of the team and encourage them to think of working on other automation projects in the future.     
The scrum framework will be used for the delivery of the project to encourage continuous innovation and adaptive planning to allow for an iterative designing process. Following this approach will make the objectives of reducing the volume of manual reviews and improving workflow efficiency achievable. Meeting these project requirements will allow the team to allocate resources elsewhere and use the time more effectively.     
These programmes have the potential to include advancements to automate more processes such as drawing and model creation, batch model updates and run compliance checks against various standards. These ideas are something to take forward in the later stages of design and development for the project.      
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