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[bookmark: _Toc816634472]Introduction
Indexing in DBMS creates an efficient way of retrieving data. It allows data to be structed in a organized manner, allowing fast and efficient retrieval. The implementation of AI for index creation can be researched and created, benefitting the user or company.
This report is the second part in the Changemakers course, specifically on project management and innovation. This would include project management, product design, an overview of the innovation based on a tech company and project reflection
[bookmark: _Toc875393679]Task 1
[bookmark: _Toc935746260]Proposed solution
The proposed solution for AI auto-indexing can be seen in utilizing Azure and their AI. Azure contains an SQL Database management system in the cloud. This allows Microsoft to manage the system, allowing for reliable management. Using a cloud database system may be cheaper and easier, ultimately. SQL Azure can implement one or more servers, which can house multiple databases. Thus, acting like a backup method, if needed. It doesn’t have physical administrative functions as Microsoft has direct control. [1] Azure allows Machine learning to be managed and implemented in organization which allows AI analytical compatibilities. [2] Utilizing the AI infrastructure, control plane which is the wireframe of the automation that makes the index management and controls other components. Index recommenders allow the analysis of the data to create appropriate indexes and a validator which allows the impact of the indexes to see if its efficiency has improved or regressed. [3]
[bookmark: _Toc1796065733]Project timeline
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[bookmark: _Toc1469906551]Gantt chart
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The deadline of this project should be done in 1 month as seen in the Gantt chart. 
[bookmark: _Toc944597874]Constraints
[bookmark: _Int_HQkz5s3G]The constraints of this procedure is that key requirements such as Azure SQL license would need to be used as the whole project relies on Azure. There can only be one model indexer per table, which cannot expand to large-scale indexing. Primary keys must be single valued digits to help the auto-index model as well. 
[bookmark: _Toc653678665]Development method
The waterfall method can be implemented in this project. The waterfall method can be defined as a linear life cycle that goes sequentially. Used by software developers, it can be seen as stages where one stage must be completed to continue to the next stage. There is no overlapping. The phases for the waterfall method for software developers could be seen as: analysis, design, implementation, testing and maintenance. Breaking down the stages, analysis allows descriptions of the software to be developed. This can be split into functional and non-functional. Functional allows the users interactions to the software to be recorded. Non-functional allows various criteria made to be met. Design plans out a solution for the software. This creates more problem-solving methodology. Implementation executes a real working solution into a real-life setting, such as business or industry. Testing allows the users to verify and validate the software to meet the requirements and specifications. Maintenance is the optimization and cleaning of the software to ensure the final product is complete for the organization. [4]
[bookmark: _Toc1681416733]Project Designs
Required specifications for this project
Azure licenses (Azure SQL, AI, Admin)
Compatible DBMS (SQL server)
Real-time and batch processing data pipeline
Query pattern analysis for execution logs, index redundancy and frequently accessed columns.
Index engine to create and deploy indexes, target columns, choose index type.
Performance monitoring software to monitor the core components of the system and query performance.
Reports on AI feedback, query performance and index recommendation. 
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High fidelity prototyping can be supported in this design as it can be seen as a representation that closely resembles the final design in the project. This is mainly used for the user testing, stakeholder and handover for developers. [5]
High fidelity prototyping allows the bridge to connect for concept and final. This allows errors to be spot, the overall user experience and feedback. Then the final project can be refined in the development process. This can reduce expenses of the project as no expensive changing decisions are made without feedback. Stakeholders have a role in the collaboration, supporting the project design and keeping the parties aligned with goals.[5]
The advantages of this type of prototyping are that stakeholders can see the vision of the project and judge it, in terms of meeting the users' needs and resolving the problem in the project. Testing at the near-final stage exports accurate information and results. But the disadvantage of this type is that users feedback may not aim on the content, as well as forming a bias as they may think the prototype is the final product. This type of prototyping is less coft effective and more time consuming than low-fidelity prototyping. [5]
[bookmark: _Toc1274512768]Task 2
[bookmark: _Toc430754219]PEST & SWOT
[bookmark: _Int_jcA8oyYY][bookmark: _Int_V3vaVtUv]PEST analysis is an acronym for Political, economical, social and technological. This allows analysis on the business and their environment, to perform strategic analysis. Political factors can include governmental interactions such as lobbying and interventions in the economy. Economic factors show the whole economical conditions for the environment. Social factors relay cultural, social and the demographic of the environment and technological factors are the activities, infrastructure and innovation that the environment uses in relation the technology. [7]
SWOT analysis stands for internal strengths and weaknesses as well as external opportunities and threats. Internal, in this context, means areas which the organisation has control over. External, in this context, means areas which the organisation does not have control over or a little control over. [8]
[bookmark: _Int_hpdYrU1o]Strengths focuses on the areas which are internal and helpful which can aid and positively affect threats and opportunities, while weaknesses focus on the areas that are internal and harmful, which does the opposite, giving weakness to opportunities and threats. These factors could be financial, technological, communication and employees/users. [8]
Opportunities are external and helpful, which cannot be controlled but is useful. Threats are external and harmful, which is harmful to the organisation which it does not have no control over. Factors such as competition, trends, innovation, reputation, or theft and damages can contribute to this analysis. [8]
Microsoft is a fundamental innovator for IT. It started in 155, by Bill Gates and Paul Allen. The company has grown to dominate the operating systems market and the applications such as Office and Azure. [9]
The PEST analysis of Microsoft can be broken down: Political – In the UK and EU, the GDPR or General Data Protection Regulation, which causes concerns with the tech market.  Specifically, Microsoft dominating the market and receiving fines for it. Economic – As technology is seen throughout all sectors of the economy, Microsoft may see a profit. As trends suggest that more demand and interests for sections for technology such machine learning and AI. Social – Reports in 2019 may have been accused of harassment in the workplace, so the reputation of the company may have decreased. The rise of personal data being collected on them by company may also have been seen in the public, so most people are hesitant of posting personal information online. Technology – Technology is constantly advancing so companies need to keep ahead of its rivals. [9]
The SWOT analysis of Microsoft: Internal strengths include the lead in cloud computer, high profit recorded and a diverse portfolio of products under the Microsoft range. Internal weaknesses include a seen lack of innovation with Operating Systems, Security issues reported on Microsoft product, and occasional technical issues with windows updates. External opportunities include the development of products and services and enhancing cybersecurity to combat cybercrime.  External threats include the company rivals and competitors and anti-monopoly laws, regulations and policies. [10]
[bookmark: _Toc1503724741]Concepts, tools, methods and practices
To develop, maintain and evolve the AI auto-indexing into a DBMS within a large organisation; concepts, methods, practices and tools would be used for it.
Concepts that would be accomplished are building up the framework and measuring the efficiency of AI indexing predictions. This allows the view of the efficiency of the AI auto-index to allow improvement and resolves signs of regression. [16] Building up the framework also allows the AI model to be improved on for expansions or elements which will be included in the future. [17]
Methods and practices which would be implemented are feedback and monitoring loops within the model, security and governance and the scalability of the model. Feedback and monitoring loops allow the system to be monitoring resource and execution. [18] Security and governance would use role-based accessed and audit logs [19] and the scalability would increase database elements and features such as lifecycle management. [20]
Tools which will be used are Azure AI search, which is explained in task one. But many other third-party tools to allow auto-indexing can include SQLFlash AI-Driven Index optimization or Python Virtual environment and Annif. SQLFlash contains an automation of index optimization using AI. [21] Python gives Annif its necessary components and Annif is an open-source tool for the framework of the AI auto-indexing model to be used for. [22]
[bookmark: _Toc1347481720]Task 3
[bookmark: _Toc832943099]Developing and the contribution of skills learnt
This project idea has given me the opportunity to research about AI and their models.  This project has also given me the opportunity to learn about skills to develop ideas, learn about research analysis and thinking. Skills learnt include innovation, problem solving, research techniques and methodology and creative thinking. This project also allowed me to research administrative tools like Azure and how to implement them into an organization.
These new skills learnt can help me develop into a specialized topics such as AI, machine learning, or Azure, which can be helpful in job searching and opportunities and innovating the topics. As AI and machine learning is being researched and implemented into most systems and organization, learning this new technology allows further implementation to everyday life. This can include training AI to moderate abuse online on social media such as Twitter, predicting trends such as poverty in Uganda, identifying war zones in Darfur and even, identifying diseases. [11]
Skills such as problem solving, innovation and creative thinking allows skills to be used, such as problem solving which allows the identification of issues and resolving them thus improving daily life and makes systems more efficient when implemented, such as proposing solution for practical application and ecological economics. [12] Innovation allows new items such as technology, procedures and ideas to be created or improve. Innovation such as space travel, being more complex thus creating virtual space using processes. Technological innovation driving a benefit for society, reducing and improving workload, growing productivity, and other kinds of innovation can be viewed. [13] Creative thinking can be seen as multiple ways of solving problems and ‘thinking outside the box’. Benefits of creative thinking in society can increase success at tasks, improving efficiency in problem solving and become more innovative in cases. Examples such as STEM fields not being able to continue with projects because of lack of creative thinking and getting used to standard ways or finding new and better solutions to problems when a condition must be met. [14]
[bookmark: _Toc236086839]Risk and challenges
Risks and challenges could affect the project without mitigating or removing them. These include privacy and security risks and lack of capability. Privacy and security pose a risk as the model could remember sensitive information, which may be shared to unauthorised users, internal or external. Cyber security such as vulnerabilities, exploits or breaches in the AI model may give malicious attackers access to sensitive information. Lack of capability may see the AI model as under effective for the purpose such as auto-indexing. This can continue to create more errors and failures, which can affect the system on a whole. [15]
To mitigate these risks and challenges, for privacy and security; sensitive data should be role-based access and tagged for the AI to exclude, data should be encrypted, check with compliance governance in terms of data processing and protection, monitor and audit all the actions that happened. To mitigate lack of capability, have reviewers to check on the data which has been processed. If needed, switching to an upgraded AI model. 
[bookmark: _Toc1169046217]Conclusion
To conclude this report, the proposed solution for AI auto-indexing in a database would use Azure SQL with AI models, how constraints, design and the timeline for the proposed project. Analysis of Microsoft using the PEST and SWOT. Concepts, methods and tools for the AI auto-indexing. An analysis of the skills learnt and risks about the AI-auto indexing project. 
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