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What Apple Inc. does
Apple Inc. is an American multinational company. it involves in a wide range of activities including; designing, manufacturing, and selling mobile communication devices. In the filed of communication the company offers; media devices, computer devices, as well as portable digital music players. The company also sells a wide range of software. For instance,  networking software, third-party digital content and also applications. The company's hardware components comprise of smartphones like the iPhone, the iPad tablet computer, the Mac computers, the apple watch and the, Apple TV. Its leading software includes the macOS, iPadOS, watchOS, Itunes media player, and the safari browser. It also operates various online stores such as iTunes store, Ios Apple Store, MacApple pay, Apple Music, Apple TV+, and Apple store. Other services offered by the company include Apple Card, Apple Pay, iMessage, and iCloud. Apple is the world’s largest technology company by revenue and the most valuable company globally (Reuters, 2020). The diversified IT services offered by the company are key to its huge revenue.
The company’s current technologies
Being an IT company, Apple is known for its agility in adopting emerging technologies. In the context of information systems, the company stores a massive variety of data and relies on the database management systems. For a long time, the company has been heavily reliant on relational databases to store their data. The relational database technologies and relational database management systems RDBMS are an essential component of the company since it mostly stores structured data. The company's RDBMS software enables them to execute queries on their various data to perform tasks such as searching for various values, adding information, and updating information.
Another current technology being employed by Apple is Cloud. iCloud is a cloud storage and cloud computing service that enable users to store a wide variety of data, among them photos, documents, and music, on remote servers to enable sending of data to other users or retrieval of the data in case the device is lost.  Using iCloud, users can wirelessly back up their devices, thus eliminating reliance on manual backups. Users can share their data instantly by linking their devices accounts to a host Service known as AirDrop. Besides enabling secure storage of information, it ensures that users' data is available across all devices, meaning that information such as files and photos are available wherever one is (Apple support, 2020). 
However, recently, the company has started venturing into modern technologies, especially NoSQL. In 2015, the company acquired NoSQL database maker, FoundationDB.   Though the company, later on, announced the release of this company as an open-source application, the company has since gradually started utilizing this technology (Krazit, 2018). The speed, flexibility, and unique ability to handle unstructured data are unique features of this technology that interests top technology companies such as Apple.
The likely direction of  Apple in terms of other technologies
Artificial intelligence databases and cloud computing are the future of the company. Particularly, Machine learning and AI are key in any organization since they are changing how people interact and improve users' lives. The unique and undeniable impact of machine learning and artificial intelligence on DBMS has given rise to a new set of databases known as AI databases. The AI databases provide full-text search and analytical capabilities that are absent from the traditional relational databases.  These databases are key to the evolution of Natural Language Processing, querying functionalities that enable interaction of users and machines in more natural and effective ways.  Besides, they are crucial to offering machine learning cybersecurity features such as data-driven detection of potential security threats (Nihalani, Silakari and Motwani, 2011).  Apple has been heavily involved in artificial intelligence research and application on diverse matters, including on AI databases. Thus, in the future, there is a likelihood that databases will be purely AI.  
Another future direction of the company is the use of non-relational databases with artificial intelligence. Its gradual adoption of NoSQL databases means the company is moving towards the adoption of this technology.  Non-relational databases such as NoSQL provides mechanisms for retrieval of data that is not stored in tabular form. Diverse amazon products such as iTunes, Apple Music, Apple TV+ that offer streaming of content can leverage the use of this technology to offer a unique experience to their customers. Thus, in today's era, where there has been a drastic increase in data, the use of traditional relational database systems is not practical, and so organisations must adapt (Choudhary and Patkar, 2016). For apple, the future is AI databases and non-relational databases. In the future, perception and recognition using AI will likely be so real that it will be difficult to disingenuous between natural intelligence and artificial intelligence.
Currently, Apple employs Swift as the primary programming for the development of IOS, Mac, Apple Watch. It Is a modern open-source language designed for safety, speed, and power. Though the company mostly employs this language, I foresee a future where the company will largely C# and python in its development. C# is a versatile programming language capable of building nearly all kinds of applications, including desktop applications, IoT, APIs, games, among others. The language is open source and standardized by ECMA. It is a fast-evolving language that will most probably be the future of application development (King, 2011). Apple can leverage this. Regarding the increased use of python, python has been a critical language in developing most modern technologies such as blockchain technologies (Andonov, 2019, artificial intelligence, machine learning, and big data analytics(Andonov, 2019). It is a language that any IT company cannot ignore due to its significant impact in the industry. For Apple, their big interest in Big-data and artificial intelligence means python can play a crucial role. 
Type and Structure of the Data being captured/processed
The different data types captured and stored at Amazon include numeric data, textual data, voice data, and date and time. Textual data are systematically collected materials that consist of either printed or electronically published words. iMessage is one platform that collects and stores textual data.  Numeric data are measurable information collected in numeric form. Apple collects a massive quantity of numeric data, such as sales and orders from customers. For voice data, the company collects this data through Siri and Dictation. 
Regarding data structure, the company stored data that is either structured, semi-structured, or unstructured. Structured data are those data that are addressable for effective analysis and can be stored in SQL databases. Structured data includes sales, refund requests, number of downloads in their various platforms such as iTunes, among others. Semi-structured data can not reside in a relational database because they are not entirely structured but have some substantial relationship that makes analysis easier. Unstructured data is data that is not organized in a predefined manner (Marr, 2019). Examples of unstructured data include pdf documents, word documents, etc.  Examples of semi-structured data stored at apple is the streaming pattern of clients on iTunes and Apple TV. 
Overall Industry Trends
Artificial intelligence and the Internet of things are the two trends that are currently shaping how IT industries operate in the 21st century. IoT and AI are two technologies that are very powerful when combined (Ghosh, Chakraborty and Law, 2018). When devices connected to the Internet can complete a set of tasks and learn from the collected data, it means that those devices can act on the data with no human involvement. The popularity of IoT and AI is drastically increasing since top technology companies are investing in them to increase efficiency and boost their competitive advantage (Marr, 2019). A recent tech trend survey by SADA revealed increasing popularity in the adoption of these technologies. These technologies are becoming increasingly even in the design of databases, for example, AI databases.
Another key industry trend is the increased adoption of non-relational databases. NoSQL adoption has increased in recent times as the company tries to leverage its various advantages, among them stronger resilience, scalability, and ease of use. Adopting these technologies has been prompted by the rise in volumes of data collected and stored regarding users in diverse platforms (Gupta et al., 2017). Data such as comments, likes, streaming history calls for the application of Non-relational databases. Organizations, especially technology such as Google and marketplaces such as Amazon are adopting these technologies in a wide variety.
The use of blockchain technology is another critical trend in the IT industry in the 21st century. A blockchain, or simply a distributed ledger, is a highly secure database that offers a unique way of storing information. Storing, authenticating, and protecting data has been a severe challenge of the 21st century. Top companies such as IBM, Walmart, Microsoft, and Mastercard had already embraced this technology (Marr, 2020). In the future, this technology might define how industries such as banks operate and store their information.
Implications of the move to cloud on NoSQL v Rdbms
Relational databases such as MySQL, Oracle, and SQLite have dominated the RDMS industry for a long time. However, as the technology environment advances and new challenges emerge, companies realize a need to evaluate the current databases. By embracing SQL substantially, Apple stands to benefit in diverse ways. Scalability is one gain brought by NoSQL since this system has the property to add more resources to the system, thus enabling handling more work (Mahmood, 2016). They are horizontally scalable, meaning more servers can be added to the system to handle increased traffic. They can become more extensive and more powerful, hence they are the most desirable databases in the digital era characterized by the quickly evolving datasets (Ali, Shafique, Majeed and Raza, 2019). It also enables industries to store much data with ease. 
However, relational databases have a long-standing position on matters about data storage in all organizations. These databases underpin the legacy applications that meet current business application needs since there is an extensive ecosystem of tools to support these databases' use and maintenance.  Besides, a large pool of labor exists to help implement and maintain these systems. On the contrary, NoSQL databases have barely made it out of the preproduction stage, so more advancement is expected (Mahmood, 2016). Besides, infrastructure and human resources are have not been substantially developed. Thus, organizations shifting into these databases should be ready to remain agile. 
Cost of Investment
Unlike RDBMS that require expensive administrators for design installation and maintenance of the systems, NoSQL can be installed in cheap commodity hardware. The company will not be required to buy bigger, more expensive servers to scale. Besides, most of the solution is open source, meaning the company will not incur any cost on acquiring licenses (Ali, Shafique, Majeed and Raza, 2019).  The company already has enormous investment and know-how in cloud computing; thus, the less financial investment will be made in this sector.


Cost of Retraining
The adoption of this technology on a mass scale will require employee upskilling. Employees need to gain substantial knowledge on matters pertaining to development and maintenance.  With prior knowledge in most other programming languages and other database management systems such as SQL based DBMS, retraining will be simple, and employees can achieve the desired skill within four months or less.  Besides, database is object-oriented hence easier to learn. That would cost the organization an approximate fee of $1000 to $1200 per employee. 
Return on Investment
Since NoSQL databases are horizontally scalable, an organization needs to add more servers to the database to increase its ability to handle more data whenever a need to handle increased traffic arises. For RDMS, companies are forced to replace and upgrade their database server machines whenever a business has grown to the maximum server capacity, thus meaning more cost.  In the process, it leads to downtimes that cost time (Mahmood, 2016). Besides, these database management systems enable dynamic development.  When more agility, such as frequent code pushes or quick iteration, is needed, NoSQL has a competitive advantage over other RDMS since it embraces dynamism and agility. Its speed is high, thus meaning more activity at less time. Its ability to handle both unstructured semi-structured data will be of huge benefit to most of Apple's products such as iTunes, Apple Music, Apple TV, among others (Gupta et al., 2017). It improves the customer streaming experience, thus meaning more clients. In the long run, the company stands to benefit through leveraging the diverse advantages brought by this technology. The technology can save the company millions of dollars and indirectly bring hundreds of dollars through improved services and customer experience. 

Database Industry Standards
Currently, there exist no well-defined standards for NoSQL development. Every data storage problem is different, so developers have to choose a data storage technology appropriate for the problem. Data is only stored according to the data type. For graph data, it is stored in a graph database, key-value data is stored in a key-value database, semi-structured document data is stored in a document database, Semantic RDF data is stored in the triple relational data can be stored in relational database.  Thus, the term NoSQL covers a wide array of databases with each database tailored for a specific data type.  NoSQL database means that a company creates its own model designed to meet the need for the specific application accessing it.
The complexity of Change/Implementation
Implementation of the technology will prove a challenge due to the huge quantity of data currently stored in relational databases. Currently, no much documented methodological and tool to support automated migration exist. However, diverse approaches that Apple can apply for migration have been proposed. Such approaches include SQL-to-NoSQL Schema, De-normalization and Migration, Hbase database Technique, Data Adapter approach, NoSQLayer approach, and Mid-model approach using data and query features approach. Despite the existence of these methods, Apple, given the huge complexity and quantity of data, will require careful planning of the migration (Ghotiya, Mandal and Kandasamy, 2017).  Given the requisite code changes and the potential of breaking things during migration, it calls for a careful and timed migration that can take a more extended period to accomplish.


The ability of Technologies to support Apple’s particular needs over the next five years. 
For Apple, the adoption of NoSQL can support the company's needs within the next five years. Apple is a large multinational company that receives a massive quantity of data from customer interactions with their various systems daily. Notably, data generated from social networking sites and other media sites such as iTunes, iMessage, Apple TV, and customers' interaction in their various stores is very complex and a huge challenge to handle. Since the relational databases can only handle structured data, widespread adoption of NoSQL will enable the company to cut the cost of data storage and improve service delivery efficiency to customers besides improving customer experience.












References
Ali, W., Shafique, M., Majeed, M., and Raza, A., 2019. Comparison between SQL and NoSQL Databases and Their Relationship with Big Data Analytics. Asian Journal of Research in Computer Science, pp.1-10.
Andonov, F., 2019. Comparative analysis of PYTHON with other programming languages. Yearbook Telecommunications, 6, pp.1-15.
Apple Support. 2020. What Is Icloud?. [online] Available at: <https://support.apple.com/en-ke/guide/icloud/mm74e822f6de/icloud> [Accessed 8 November 2020].
Choudhary, S. and Patkar, U., 2016. DATABASES FOR ARTIFICIAL INTELLIGENCE. International Journal of Computer Science and Mobile Computing,, [online] 5(3), pp.67-70. Available at: <https://www.ijcsmc.com/docs/papers/March2016/V5I3201617.pdf> [Accessed 8 November 2020].
Ghosh, A., Chakraborty, D. and Law, A., 2018. Artificial intelligence in Internet of things. CAAI Transactions on Intelligence Technology, 3(4), pp.208-218.
Ghotiya, S., Mandal, J. and Kandasamy, S., 2017. Migration from relational to NoSQL database. IOP Conference Series: Materials Science and Engineering, 263, p.042055.
Gupta, A., Tyagi, S., Panwar, N., Sachdeva, S. and Saxena, U., 2017. NoSQL databases: Critical analysis and comparison. 2017 International Conference on Computing and Communication Technologies for Smart Nation (IC3TSN),.
Gupta, A., Tyagi, S., Panwar, N., Sachdeva, S. and Saxena, U., 2017. NoSQL databases: Critical analysis and comparison. 2017 International Conference on Computing and Communication Technologies for Smart Nation (IC3TSN),.
King, R., 2011. The top 10 programming languages [The Data]. IEEE Spectrum, 48(10), pp.84-84.
Krazit, T., 2018. Foundationdb, A Very Interesting Nosql Database Owned By Apple, Is Now An Open-Source Project. [online] GeekWire. Available at: <https://www.geekwire.com/2018/foundationdb-interesting-nosql-database-owned-apple-now-open-source-project/> [Accessed 8 November 2020].
Mahmood, K., 2016. Performance Comparison of NOSQL Database Cassandra and SQL Server for Large Databases. Journal of Independent Studies and Research - Computing, 14(2).
Marr, B., 2019. What Is The Artificial Intelligence Of Things? When AI Meets Iot. [online] Forbes. Available at: <https://www.forbes.com/sites/bernardmarr/2019/12/20/what-is-the-artificial-intelligence-of-things-when-ai-meets-iot/?sh=39a3fd38b1fd> [Accessed 8 November 2020].
Marr, B., 2019. What’S The Difference Between Structured, Semi-Structured And Unstructured Data?. [online] Forbes. Available at: <https://www.forbes.com/sites/bernardmarr/2019/10/18/whats-the-difference-between-structured-semi-structured-and-unstructured-data/#:~:text=So%2C%20for%20data%2C%20structured%20data,data%20has%20elements%20of%20both.> [Accessed 8 November 2020].
Marr, B., 2020. The Top 10 Technology Trends Of The 4Th Industrial Revolution. [online] Forbes. Available at: <https://www.forbes.com/sites/bernardmarr/2020/05/04/here-are-the-top-10-technology-trends-of-the-4th-industrial-revolution/?sh=1202b1a61fbe> [Accessed 8 November 2020].
Nihalani, N., Silakari, S. and Motwani, M., 2011. Integration of Artificial Intelligence and Database Management System: An Inventive Approach for Intelligent Databases. International Conference on Computational Intelligence, Communication Systems and Networks,.
Reuters.com. 2020. AAPL.O - Apple Inc Profile | Reuters. [online] Available at: <https://www.reuters.com/companies/AAPL.O> [Accessed 8 November 2020].






