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[bookmark: _Toc173505628]Section 1: Explain Information Systems Engineering
1. [bookmark: _Toc173505629]Definition
Information systems are designed, developed, and managed by information system engineers in order to satisfy organizational requirements. To guarantee efficient and effective data collection, processing, storing, and distribution, it integrates a number of technologies and approaches.
[bookmark: _Toc173505630]2. Components
1. Hardware: This refers to actual hardware, such as servers, computers, and networking gear. 
2. Software: Data-processing operating systems and applications. 
3. Data: Information processed and stored by the system. 
4. People: Users who communicate with the system, such as end users and IT specialists. 
5. Procedures: The guidelines and directives that control how the system operates. 
6. Telecommunications: Networks that facilitate communication and data exchange(Information System - Wikipedia, n.d.). 
[bookmark: _Toc173505631]3. Types
1. Transaction Processing Systems (TPS): Manage standard activities such as payroll and sales. 
2. Management Information Systems (MIS): Offer instruments and reports for making choices. 
3. Decision Support Systems (DSS): By evaluating data, these tools assist in making complex decisions. 
4. Executive Information Systems (EIS): Give senior managers quick access to both internal and external data. 
5. Customer Relationship Management (CRM) Software: Coordinate customer communications. 
6. Enterprise Resource Planning (ERP) Systems: Integrate different organizational business processes(Kelly et al., 1999). 
[bookmark: _Toc173505632]4. History
• Mainframe computers, which were mostly used for transaction processing, were introduced in the 1950s and 1960s. 
• Management Information Systems (MIS) were introduced in the 1970s to aid in managerial decision-making. 
• The 1980s saw the emergence of personal computers and the development of decision support systems (DSS). 
• The 1990s saw the development of ERP systems, the internet, and web-based information systems. 
• From the 2000s to the present: big data analytics, cloud computing, and mobile information systems have all grown(open text book, 2019). 
[bookmark: _Toc173505633]Section 2: Explain Information System Engineering ii

Information system engineering uses a variety of intelligence and data sources to build systems that efficiently process, evaluate, and use information: Artificial intelligence (AI) and machine learning (ML) techniques are frequently used in information systems to evaluate data and derive insightful conclusions. Based on previous data, these systems are able to recognize trends, forecast results, and provide recommendations(Hevner et al., 2004).

1. Data: Unfiltered facts and numbers without any context. Consider a list of all the sales deals. 
2. Information: Interpreted, processed data. Take a look at a report that charts sales trends over time. 
3. Knowledge: Astute conclusions drawn from data, either through study or experience. For instance, realizing that some products are more successful at particular seasons. 

[bookmark: _Toc173505634]Automated Decision Systems
Automated decision systems (ADS) rely less on human interaction when making decisions by using data and algorithms. The purpose of these systems is to increase decision-making processes' consistency, precision, and efficiency. Here are a few crucial elements: 
1. Data collection: obtaining information from multiple sources, including databases, sensors, and human input. 
2. Data processing: the process of organizing, sanitizing, and deriving insights from data. 
3. Decision Algorithms: Based on the analyzed data, decisions are made using established rules or machine learning models. 
4. Action Execution: Putting the choices into practice, including modifying inventory levels or tailoring user experiences(Neumann et al., 2014). 
[bookmark: _Toc173505635]Applications
Several domains employ automated decision systems: 
• Healthcare: Making treatment recommendations and making diagnoses. 
• Finance: Managing investments and identifying fraudulent activities. 
• Retail: Supply chain optimization and campaign personalization. 
• Production: Quality assurance and predictive maintenance(Neumann et al., 2014)
[bookmark: _Toc173505636] Advantages 
• Efficiency: Quicker processes for making decisions. 
• Accuracy: Lessening of human mistake. 
• Scalability: Capacity to manage complicated activities and massive amounts of data. 
• Consistency: Applying guidelines and standards consistently4. Information system engineering can greatly improve an organization's capacity, resulting in better decision-making and increased operational efficiency, when paired with automated decision systems and intelligent data utilization(Avgerou, 2000). 


[bookmark: _Toc173505637]Section 3: Explain Software Design.
In the software development lifecycle (SDLC), software design is an essential stage that entails specifying and imagining software solutions to satisfy particular requirements. It acts as a guide for developing software systems, guaranteeing their effectiveness, scalability, and maintainability(-, 2023).
The multidimensional field of software design blends technical expertise, problem-solving abilities, and creativity to produce useful and efficient software solutions. 

[bookmark: _Toc173505638]Key Concepts in Software Design
1. Abstraction: Highlighting broad ideas and concealing specifics in order to simplify intricate systems. 
2. Modularity: Breaking down a system into smaller, easier-to-manage parts or units. 
3. Separation of Concerns: Ensuring that various system components manage different aspects. 
4. Design Patterns: Reusable fixes for typical design issues, like the Observer or Singleton patterns(Intel® 64 and IA-32 Architectures Software Developer’s Manual, 2016). 
[bookmark: _Toc173505639]Components of Software Design
1. Architectural Design: High-level organization of the program that outlines the main elements and how they work together. 
2. Detailed Design: Careful planning and development of each component, including data structures and algorithms. 
3. User Interface (UI) Design: The way in which the program will be used by users. 
4. Security Design: Data protection and privacy measures. 
5. Performance Design: Making sure the program functions well and can manage anticipated loads(Bacon & Fitzgerald, 2001). 
[bookmark: _Toc173505640]Software Design Process
1. Requirements analysis: Identifying and recording the functions that the software must perform. 
2. Architectural Design: Formulating an overarching scheme for the organization of the software. 
3. Detailed Design: Outlining every component's specifics. 
4. Documentation: Drafting design documentation to serve as a roadmap for execution and upkeep in the future (Kostalova et al., 2015).
[bookmark: _Toc173505641]Current Trends in Software Design:
 • Iterative and Agile Design: Prioritizing adaptability and ongoing enhancement. 
• Microservices Architecture: Creating software in the form of a group of discrete, stand-alone services. 
• Design for Testability: Making sure the program is simple to test(Bacon & Fitzgerald, 2001). 

[bookmark: _Toc173505642]Section 4:	Explain Search-based Software Engineering.
The field of search-based software engineering, or SBSE, uses optimization approaches to address challenging software engineering issues. With the use of computational intelligence, SBSE is a potent method that improves a number of software engineering features(Kock et al., 2002)

[bookmark: _Toc173505643]Key Concepts:
1. Optimization Techniques: SBSE use methods such as particle swarm optimization, simulated annealing, and genetic algorithms to identify the optimal solutions to issues. 
2. Problems with software engineering: These can involve work on requirements design, reworking code, software testing, and project planning(Hevner et al., 2004). 
[bookmark: _Toc173505644]How It Works:
• Formulation of the Problem: An optimization problem is used to formulate the software engineering challenge. 
• Search Algorithm: To investigate potential solutions, a suitable search algorithm is used. 
• Evaluation: A fitness function that gauges how effectively a solution solves the problem is used to evaluate the solutions. 
• Iteration: Until an ideal or adequate answer is found, the process iterates, honing solutions(March & Smith, 1995). 

[bookmark: _Toc173505645]Section 5: Explain Software Engineer.
An expert who uses engineering concepts in the design, development, testing, and upkeep of software is known as a software engineer. They produce software solutions that satisfy customer needs by applying their understanding of programming languages, algorithms, and software development techniques. 
Software developers work on a wide range of projects, from building intricate corporate systems to developing mobile and online applications. To make ensuring the software is effective, efficient, and user-friendly, they frequently work in conjunction with other engineers, designers, and stakeholders. 
[bookmark: _Toc173505646]Key responsibilities of a software engineer:
• Software design: Developing models and blueprints for software programs. 
• Writing code: Software is created by using programming languages such as Python, Java, or C++. 
• Software testing: Verifying and repairing errors in the program. 
• Software maintenance: Constantly updating and enhancing software. 

[bookmark: _Toc173505647]Section 6: Explain System Development Life Cycle.

Information systems are developed via an organized procedure called the System Development Life Cycle (SDLC). It guarantees that systems are constructed effectively and satisfy user needs. Within the SDLC framework, multiple techniques, including Waterfall, Agile, and Spiral, can be implemented to accommodate diverse project requirements.
The typical steps involved are as follows(-, 2023): 
1. Planning: During this first stage, the project's goals, scope, and viability are all defined. It covers project scheduling, risk assessment, and resource allocation. 
2. Analysis: During this stage, the system's requirements are compiled and examined. This entails recording the functional requirements and comprehending the demands of the consumers. 
3. Design: The architecture and design of the system are developed in accordance with the requirements. This include specifying the data models, system interfaces, and hardware and software requirements. 
4. Development: Using the design documents as a guide, actual code is produced during this stage. The software components are made by developers, who then incorporate them into a working system. 
5. Testing: To find and address any flaws, the system is put through a rigorous testing process. This guarantees that the system operates as intended and satisfies the requirements. 
6. Deployment: The system is set up in the operational setting. System integration, data migration, and user training are possible at this phase. 
7. Maintenance: The system goes into maintenance mode following deployment. This includes monitoring the system, resolving any problems that crop up, and applying any required updates or improvements(Mahaney & Lederer, 2003). 

[bookmark: _Toc173505648]Section 7: Introduction to Computer Information systems.

Information systems integrate technology to improve company operations. Various systems facilitate management, decision-making, and operations. Information systems require appropriate data intake, processing, storage, and output to function properly. In addition, businesses need to oversee operations, audit systems, establish guidelines, secure equipment, and validate users. Information systems enable firms to use data successfully when they are managed properly(Neumann et al., 2014).

How Are Information Systems Managed? 
1. Establish guidelines and practices 
Clear guidelines on the appropriate use and sharing of data and information systems must be established by businesses. Managers should delegate particular tasks to team members so they can keep an eye on the systems. They ought to appoint personnel to conduct an official audit of the procedures(open text book, 2019). 

2. Carry Out Continual Audits 
Verify who has access to data trails (paths) and systems. Examine the information systems' level of efficiency. Employ auditors, both internal and external, to examine system documentation and any modifications(Piccoli & Pigni, 2018b). 

3. Management of Operations 
Many private data points are stored in information systems. Data activities must be carefully controlled by businesses. This include keeping records of processes, controlling who has access to data servers, and appropriately maintaining data archives.

4. Defense Through Physical Means
Data centers and actual computer hardware also require protection; it's not simply about software. Maintain temperature, power supply, and service interruption prevention controls in the rooms that house the systems(Piccoli & Pigni, 2018b).

5. Verification of Identity
Data security is an extremely difficult task. Employ firewalls, secure coding techniques, and identity verification methods like voice, facial, or fingerprint identification to grant access to systems only to those who are authorized(Piccoli & Pigni, 2018b).


[bookmark: _Toc173505649]Section 8: Information system Organisations and strategy.
In order to achieve competitive advantages and shape organizational strategy, information systems are essential. Information systems are essential to contemporary businesses because they give them the resources and competencies they need to compete in the fast-paced commercial world of today. They help businesses make wise decisions, simplify processes, and add value for stakeholders and customers(Piccoli & Pigni, 2018a).

1. Gaining Knowledge of Organizations 
Managers must have a thorough understanding of organizations' many characteristics in order to create and utilize information systems efficiently. Among these characteristics are: 
• Structure: The division of labor and positions within an organization. 
• Business processes: The protocols and routines that specify how assignments are accomplished. 
• Politics: the relationships and power structures inside the organization. 
• Culture: The accepted standards, values, and beliefs that shape behavior. 
• Environment: The outside elements that have an effect on the company, like laws and market circumstances(Kerschberg, 1990). 
2. The Effect of Information Systems on Establishments 
Organizations can be greatly impacted by information systems in a number of ways: 
• Effects on the Economy: They can lower expenses while boosting effectiveness and production. 
• Behavioral and Organizational Impacts: They have the power to modify decision-making processes, organizational structures, and work practices. 
• The Internet's Impact: Its worldwide reach and innovative business models have allowed for a transformation in the way firms function. 
4. Information Systems for Strategic Planning 
The purpose of strategic information systems (SIS) is to assist or influence an organization's competitive strategy. Their role is crucial in: 
• IT Alignment with Business Objectives: Ensuring that information systems complement the organization's overarching objectives and plans(Stair, 2021). 
• Managing Strategic Transitions: Assisting companies in adjusting to shifts in the business and technological environments. 

[bookmark: _Toc173505650]Section 9: Information system Organisations and strategy II


Information systems have a profound impact on organizations and business firms, transforming how they operate, compete, and grow. Information systems are integral to modern organizations, providing the tools and capabilities needed to compete in today’s dynamic business environment. They enable organizations to streamline operations, make informed decisions, and create value for customers and stakeholder(Stair, 2020)s.
1. Economic Effects 
• Cost Reduction: Routine processes can be automated by information technology, which lowers operating costs by eliminating the need for physical labor.
• Productivity and Efficiency: Information systems increase overall productivity and efficiency by optimizing operations and enhancing data management(Anderson & Dahlin, 2014). 
2. Effects on Organizations and Behavior 
Decision-making: Information systems give managers access to timely and accurate data, facilitating quicker and more informed decision-making 
· Flattening Hierarchies: As a result of improved information access, decision-making authority can be transferred to lower organizational levels, eliminating the need for middle management.
· Better Communication: Information systems promote cooperation and coordination by facilitating improved communication both inside the company and with external stakeholders(Anderson & Dahlin, 2014; Stair, 2020). 
3. An edge over competitors 
• Value Chain Model: Information systems can improve the value provided to customers by optimizing primary and support activities, giving businesses a competitive edge.
 • Porter's Competitive Forces Model: Information systems assist organizations in developing strategies to address competitive forces, such as lowering costs, differentiating products, and creating barriers to entr(Stair, 2021). 
4. The Effect of the Internet 
• E-commerce: Online platforms allow businesses to offer goods and services directly to customers, eliminating the need for physical stores and middlemen.
• Global Reach: Employers may reach a global audience through the internet, increasing their market and client base(Agarwal & Lucas, 2005). 
5. Information Systems for Strategy 
Strategic information systems ensure that IT initiatives support the organization's overall goals, fostering growth and innovation. 
Managing Strategic Transitions: These systems assist organizations in adjusting to shifts in the business environment and technological landscape, ensuring long-term success(Agarwal & Lucas, 2005). 
6. Challenges and Management Issues 
• Maintaining Competitive Advantage: To stay ahead of the competition, information systems must be continuously improved and innovated.
IT and Business Strategy Alignment: 
• Managing Change: Adopting new information systems frequently necessitates major changes in personnel roles and business processes, which need to be managed well. Ensuring that IT projects are in line with business goals can be difficult but is essential for success(El Sawy, 2003). 
[bookmark: _Toc173505651]Section 10: Information system Organisations and strategy III
A sophisticated idea that expands on the conventional value chain paradigm is the Value Web. It is an example of a networked system of interdependent and linked value chains that enables companies to work together more successfully and react quickly to changes in the market. The value web is a potent strategic instrument that helps businesses innovate, work together more efficiently, and react quickly to changes in the market. Businesses can establish an environment that is more dynamic and competitive by utilizing interconnected value chains(Neumann et al., 2014).
1. Enhanced Collaboration . 
Shared Resources: Businesses can pool resources, including knowledge, technology, and information, to accomplish shared objectives and increase efficiency. 
Interconnected Value Chains: The value web links several value chains from various organizations, forming a network where businesses can collaborate easily(Kelly et al., 1999). 
2. Adaptability and Reactivity 
• Agility: Businesses can react to changes in the market with more agility thanks to the value web. By utilizing the network, they can quickly adjust to new possibilities and threats. 
• Real-Time Information: Organizations are better equipped to respond to customer needs and market dynamics when they share real-time data, which enables them to make faster and more informed decisions(open text book, 2019). 
3. Competitive Advantage and Innovation 
• Collaborative Innovation: By facilitating firms to work together on R&D, exchange ideas, and jointly create new goods and services, the value web promotes innovation. 
• Competitive Edge: Organizations can obtain a competitive edge through increased customer satisfaction, lower costs, and better efficiency by utilizing the network's strengths. 
4. Alignment Strategically 
• Aligned Goals: To generate reciprocal advantages, organizations inside a value web can coordinate their strategies and objectives. This alignment guarantees that all stakeholders strive towards shared objectives, optimizing the total value generated.
• Integrated Systems: Information systems are essential for integrating the different elements of the value web, guaranteeing seamless communication and coordination between the involved entitie(Information System - Wikipedia, n.d.)s. 
5. Difficulties and Administration 
• Complexity: Because of the interdependencies and requirement for coordination amongst several businesses, managing a value web can be complicated.
• Security and Trust: The success of a value web depends on ensuring data security and fostering trust among the members(Information System - Wikipedia, n.d.). 
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