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IT system design

Systems theory identifies that any function or practice is made of distinct parts that form a whole. Each aspect of the system is dependent on the next part. This interdependence identifies that there is need to gain a holistic view of each process to ensure it is successfully carried out. Information technology system design can also be analyzed from a systems theory perspective. IT systems design consists of a series of steps which include the definition of requirements, system specification, functional design, detailed design, prototype development, testing, and implementation (MacMillan, Steele, Kirby, Spence & Austin, 2002). 

Systems theory is implemented in new product development to enhance the efficiency of the final product which is a similar case to the development of IT systems (Ahmadi, 2015). By viewing each aspect of the product design as integral to the next process helps to ensure the quality of the IT system being developed. Systems theory identifies that the failure of one aspect leads to the failure of other aspects of the system identifying the need to promote quality measures in each step of the system design.  The definition of the requirements is the first step in the IT systems design and which builds up upon what is the need is. Systems theory identifies that each level or step in the design processes be granted enough attention to enhancing its quality which consequently affects the quality of the design process leading to quality products (Dorst & Cross, 2001). By emphasizing on the quality of the requirement definition stage, the next process which is system specification becomes more informed and aligned to meet the requirements identified. The requirement definition phase and the system specification phases consequently inform the functional design, the detailed design, product development, testing and finally implementation (Zimmerman & Eng, 2006). In systems theory, the quality of one step or process rolls over to the next step which finally leads to the development of quality IT design.
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IT System selection and decision-making

The system theory identifies the interdependence of each action and step to the success of the entire system. The quality of one step or its failures transitions onto the next process which leads either to the success or failure of the project being developed.  System selection is made of various steps with the first being the definition of business requirements. This is the step when the specific business requirements for a given technology are identified. This first step acts to create a ripple effect of quality through the IT system selection process and decision making. In system theory, each aspect of the system are critical to the accomplishment of the whole and therefore the lack of one step means the failure of the entire system (Snee & Rodenbaugh Jr, 2002). The definition of business requirements, therefore, informs the next process which is the strategic assessment of the current IT technologies and systems to support the technologies to be identified (Ho, Xu & Dey, 2010). The systems theory identifies a systematic order of analyzing design issues and selection of strategies within an organization. The strategic assessments in turn aids in IT system specification. It would be impossible to develop detailed specifications of the current IT system without developing the strategic assessment.  With each level or platform building up to the next identifies the importance of systems theory in the design process and enhancing the selection of IT systems. The next critical element of the IT system selection and decision making is the system evaluation, as well as selection criteria, use to determine the vendors and the products available that meet the specific needs of the organization (Nguyen & Martin, 2015). The identification of the best alternative and implementation occur next (Zimmerman & Eng, 2006). This identifies that in a system each aspect is viewed as part of a whole with each playing an integral role in the success of the system.
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Healthcare System Design

The systems theory provide a cyclical and systematic approach to understanding system design. Healthcare systems are open systems and therefore are affected by their environments. Health system design is composed of various processes with the first being to get input from the stakeholders (Volpp, 2007). The stakeholders will be critical in identifying the requirement of the system and tits specifications. This is a critical stage in healthcare design process as it helps to ensure that the objectives of the health system are well identified. The identification of requirements of the health system works to influence the identification of the funds necessary to develop the system. According to Decouttere & Vandaele (2014) the initial process influence subsequent process and therefore the development of quality steps in the begging of the system design leads to the development of a quality healthcare system. Once the specifications have been identified the next process is the design process which involved identifying the deliverables to be achieved by the system. The design process identifies how the requirements in the earlier process are going to be developed to serve the needs of the health organization. Developing a prototype of the healthcare system and its subsequent testing helps to ensure that the system effectively addresses the needs of the stakeholders as highlighted in the requirement (Nykänen & Karimaa, 2006). In systems theory, each phase helps to build the foundation for the next step with a weak foundation in one phase being passed on along the design process leading to the development of poor systems. Testing, for instance, helps to ensure removal or bugs that may affect the eventual system (Prudhomme, Zwolinski & Brissaud, 2003). This enhances the implementation process ensuring the healthcare system meets the needs of the stakeholders and the organization. Failure to address one aspect such as system specification and identification of requirement can lead to the development of a product that does not address the needs of the stakeholder becoming a waste.
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Influence of Regulations and regulators on the use of Implantable Medical Devices

Implantable medical devices are regulated to ensure that they do not cause harm to the users, and this is done though a systematic process. This process can be viewed from a systems theory perspective with each adding value to each step of the regulatory process. The regulatory lifecycle as identified by Wizemann (2010) is critical to identifying how regulatory bodies such as the Food Drugs and Administration (FDA) implement the systems theory in regulating implantable medical devices.  It starts with the development of standards and requirements that the implantable medical device must meet for it to be approved (Chai, 2000). Early planning meetings are part of the preclinical tests which helps to identify just what the product does and its effectiveness. The next step is the investigational device exception phase which helps to determine the level of risk the device pisses to the users and subsequent classification of the implantable medical device. The premarket authorization process takes place next step which is termed as the scientific and regulatory review of the device to evaluate its effectiveness and safety (World Health Organization, 2003). This is the most stringent aspects of medical device regulation conducted by the FDA. This is done by involving clinical scientists to clinically test the device. After the approval for the device at the Premarket analysis, the next step is the post-market studies which involves analyzing the product one cot has hit the market to determine its impact on the consumers (Zuckerman, Brown  & Nissen, 2011). If safety alerts arise at this stage warning letters are issued, and the implantable medical device is recalled back to the organization for product development and to undergo the regulatory cycle again. The quality of the cycle is maintained by strict standards set for each regulatory stage to ensure that the finical product approved is effective and possess a minimal risk to the users.
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Product Marketing and Product selection decision-making

Product marketing and product selection decision making can also be analyzed from a systems theory perspective. Product marketing follows a systematic process that begins with market analysis aimed at gaining customer insights. This step involves analyzing the market to understand trends and needs of the customers.  This is done through consumers’ surveys or interviews to gain an in-depth understanding of who the customers are and what they expect from the product (Luan & Sudhir, 2010). Data analysis is the second phase of this system approach to product marketing and helps to develop quantitative data to guide the marketing process. Product validation is the third step in product marketing, and this involves testing the marketing channels to determine if they are likely to support the sale of the product. Product testing is the next phase of product marketing, and this involves introducing samples of the products in the market to determine the optimal prices as well as demand for the product (Landwehr Jan & Herrmann, 2015).  Testing helps to determine the reception of the product in the market. This serves to guide the full introduction of the product in the market.

Product selection decision making undergoes a similar process which starts with conducting market research to determine the needs of the customer and offering of competitors. This informs the following step which is the identification of product requirements subsequently followed by product identification (Nguyen & Martin, 2015).  Product alternatives are developed and evaluated based on the requirements identified previously (Ozer, 2004). This helps to ensure that the product to be selected is aligned with the needs of the market and the requirements identified. Selection of the product from the alternative s identified is the next step. This is the product selection decision making phase in which the product to be developed is highlighted. Once the product has been identified the stage that follows is the design of the product.
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Product Design and Marketing

Product design process identified the importance of systems theory in product development. The first step in product design is the market research. Market research helps to understand the gas in the market. Ideation is the next step which involves the identification of ideas of the design. The product requirements and identification are done next (Ahmadi, 2015). This step helps to identify what is expected from the product in terms of design. The design of the products is deliberated and analyzed by the product development team. Prototyping is a critical step of the product design process as it helps to ensure that the product being developed meets all the design criteria (Bloch, 2011). In essence, product prototyping helps to bring the concepts of the product design from paper to the real world. Product development and testing occur next before it is mass produced for the market (Gershenson, Prasad & Allamneni, 1999).

The marketing process is made up of five critical steps that are the market and environmental analysis, fixing marketing target, setting the marketing strategy, determination of the marketing mix and marketing implementation (Shao, 2015). Market and environment analysis are critical to determine the most effective marketing strategies in the market as well as identify strategies used by commentators. It helps to gain an understanding of the consumers and what strategies they are likely to be susceptible to. Fixing marketing strategy involved determining the market segment to be targeted. The determination of the marketing strategy is critical to guide the marketing operations of the organization to promote its product. It helps to define the plan on how the product would be marketed to the customer segment (Bloch, 2011).  The marketing mix helps to clarify the product, promotional strategies, product and the price to be implemented. Marketing implementation is the final phase, and this involves actively promoting the product to the consumers in the market to purchase the product.
References
Ahmadi, A. R. (2015). The Role of System Theory in New Product Development: An Investigation Focusing on Lean and Simultaneous Engineering. International Journal of Lean Thinking, 6(1), 1-20. Retrieved from http://thinkinglean.com/img/files/Ali_Ahmedi.pdf
Bloch, P. H. (2011). Product design and marketing: Reflections after fifteen years. Journal of Product Innovation Management, 28(3), 378-380. 10.1111/j.1540-5885.2011.00805.x
Gershenson, J. K., Prasad, G. J., & Allamneni, S. (1999). Modular product design: a life-cycle view. Journal of Integrated Design and Process Science, 3(4), 13-26. Retrieved from https://www.researchgate.net/publication/234801774_Modular_Product_Design_A_Life-Cycle_View
Shao, X. (2015). Product differentiation design under sequential consumer choice process. International Journal of Production Research, 53(8), 2342-2364. doi:10.1080/00207543.2014.951091

