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Instruction: 

 Please write following note in your writing book and answer the 

given questions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Competency 7: Explores the systems concept and uses systems analysis and design 

 

7.1 Explores Characteristics of Systems 

 System concept  

 

 Classification of systems 

 o Open and closed systems  

o Natural and manmade systems  

o Living and physical systems 

A system is an orderly grouping of interrelated and interdependent components 

linked together according to a plan to achieve a specific objective.  

An open system has many interfaces with its environment. It permits interaction 

across system boundary. The system receives inputs from and delivers outputs to 

its environment. 

 A closed system is isolated from environmental influences. 

 Ex. Human Respiratory System - Open system 

        Human Blood Circulation System - Closed System 

 The systems which are made by man are called manmade systems whereas nature 

made systems are called natural systems. 

 Ex. Transportation System of a Country - Manmade System  

       Human Blood Circulation System - Natural System  

Living systems are open self-organizing living things that interact with their 

environment. 

 The systems consist of non-living things are categorized into nonliving systems. 

 Ex. Solar System - Nonliving System  

       Human Respiratory System - Living System 



 

7.2 Compares and contrasts different types of manmade systems in terms of 

their objectives and functionality 

 Office Automation Systems (OAS)  

Office Automation Systems (OAS) are computer systems such as word 

processing, electronic mail and work scheduling systems that are designed to 

increase the productivity of employees in an office. 

 Transaction Processing Systems (TPS)  

Transaction Processing Systems (TPS) are computerized systems that 

perform and record the daily routine transactions necessary to conduct a 

business and serve the operational level users of an organization 

 Management Information Systems (MIS)  

Management Information Systems (MIS) are information systems that serve 

the functions of planning, controlling, and decision making by providing 

routine summary and exception reports for the management level users of an 

organization. 

 Decisions Support Systems (DSS)  

Decision Support Systems (DSS) are information systems that combine data 

and sophisticated analytical models or data analysis tools to support semi-

structured and unstructured decision making for the management level users 

of an organization. 

 Executive Support Systems (ESS)  

Executive Support Systems (ESS) are information systems that address 

unstructured decision making through advanced graphics and 

communications for the strategic level users of an organization. 

 Geographical Information Systems (GIS)  

Geographic Information Systems (GIS) are computer systems that allow to 

map, model, query and analyze large quantities of data within a single 

database according to their location. GIS facilitates to create maps, integrate 



information, visualize scenarios, present powerful ideas and develop 

effective solutions. 

 Knowledge Management Systems (KMS)  

Knowledge Management Systems (KMS) comprise a range of practices used 

in an organization to identify, create, represent, distribute and enable 

adoption of insight and experiences. Such insights and experiences comprise 

knowledge, either embodied in individual or embedded in organizational 

processes and practices. 

 Content Management Systems (CMS)  

Content Management Systems (CMS) are computer applications that support 

the creation and modification of digital content. It supports to multiple users 

working in a collaborative environment. Examples for CMS are web-based 

publishing, format management, history editing and version control, 

indexing, search and retrieval etc. CMS supports the separation of content 

and presentation. 

 Enterprise Resource Planning Systems (ERPS)  

Enterprise Resource Planning (ERP) Systems are business process 

management systems that allow organizations to use integrated applications 

to manage the businesses. An ERP system automates many back-office 

functions related to technology, services and human resources. ERP software 

integrates product planning, development, manufacturing, sales and 

marketing. 

 Expert Systems  

Expert Systems are computer applications that use artificial intelligence. To design 

an expert system, one needs a knowledge engineer, an individual who studies how 

human experts make decisions and translates the rules into terms that a computer 

can understand. 



 

 

 Smart Systems 

. Smart Systems make decisions based on the available data in a predictive or 

adaptive manner, by means of sensing, actuating and controlling. Smart actions 

incorporate the ways to describe and analyze a situation. Smart systems can be 

attributed to autonomous operation based on closed loop control, energy 

efficiency, and networking capabilities 

 

7.3 Explores different information system development models and methods 

Waterfall model  

The waterfall model is a sequential process model used in software development. 

As the name implies, outcome of each stage flows into the next stage. 



 

This model is suitable for systems where requirements are clear and stable 

Spiral model  

This Spiral model is a combination of iterative development process and sequential 

linear development process. Spiral model is suitable for systems where project risk 

is medium to high, requirements are complex, need an evaluation to get cleared 

them and significant changes are expected during the development. 



 

 Agile method  

Agile method uses the existing methods and modifies them to suit the project 

requirements. The tasks are divided to time slices to deliver specific features for a 

release. 

Agile SDLC model is a combination of iterative and incremental process models 

with focus on process adaptability and customer satisfaction by rapid delivery of 

working software product. Agile Methods break the product into small incremental 

builds. These builds are provided in iterations. Each iteration typically lasts from 

about one to three weeks. Every iteration involves cross functional teams working 

simultaneously on various areas like − 

 Planning 

 Requirements Analysis 



 Design 

 Coding 

 Unit Testing and 

 Acceptance Testing. 

At the end of the iteration, a working product is displayed to the customer and 

important stakeholders. 

 The agile model is suitable for systems where requirements are fixed or changing. 

 

 

Prototyping 

 Prototype is used to displays the functionality of a product under development, but 

not the full functionality. It enables to understand the customer requirements in the 

early stages of software development as the prototype is demonstrated to the users 

to get their feedback. This helps developers to understand the exact user 

requirements. 



Following is a stepwise approach explained to design a software prototype. 

Basic Requirement Identification 

 understanding the very basics product requirements especially in terms of user 

interface.  

Developing the initial Prototype 

The initial Prototype is developed in this stage, where the very basic requirements 

are showcased, and user interfaces are provided. These features may not exactly 

work in the same manner internally in the actual software developed. While, the 

workarounds are used to give the same look and feel to the customer in the prototype 

developed. 

Review of the Prototype 

The prototype developed is then presented to the customer and the other important 

stakeholders in the project. The feedback is collected in an organized manner and 

used for further enhancements in the product under development. 

Revise and Enhance the Prototype 

The feedback and the review comments are discussed during this stage and some 

negotiations happen with the customer based on factors like – time and budget 

constraints and technical feasibility of the actual implementation. The changes 

accepted are again incorporated in the new Prototype developed and the cycle 

repeats until the customer expectations are met. 

 

Software Prototyping - Types 

 

Throwaway/Rapid Prototyping 

Throwaway prototyping is also called as rapid or close ended prototyping. This type 

of prototyping uses very little efforts with minimum requirement analysis to build 

a prototype. Once the actual requirements are understood, the prototype is discarded 

and the actual system is developed with a much clear understanding of user 

requirements. 

Evolutionary Prototyping 



Evolutionary prototyping also called as breadboard prototyping is based on building 

actual functional prototypes with minimal functionality in the beginning. The 

prototype developed forms the heart of the future prototypes on top of which the 

entire system is built. By using evolutionary prototyping, the well-understood 

requirements are included in the prototype and the requirements are added as and 

when they are understood. 

Incremental Prototyping 

Incremental prototyping refers to building multiple functional prototypes of the 

various sub-systems and then integrating all the available prototypes to form a 

complete system. 

Extreme Prototyping 

Extreme prototyping is used in the web development domain. It consists of three 

sequential phases. First, a basic prototype with all the existing pages is presented in 

the HTML format. Then the data processing is simulated using a prototype services 

layer. Finally, the services are implemented and integrated to the final prototype. 

This process is called Extreme Prototyping used to draw attention to the second 

phase of the process, where a fully functional UI is developed with very little regard 

to the actual services. 

 

Rapid Application Development (RAD) 

 In this model, the functional modules are developed in parallel as prototypes and 

the final product is made by integrating them enabling a rapid delivery. 

Following are the various phases of the RAD Model − 

Business Modeling 

The business model for the product under development is designed in terms of flow 

of information and the distribution of information between various business 

channels. A complete business analysis is performed to find the vital information 

for business, how it can be obtained, how and when is the information processed 

and what are the factors driving successful flow of information. 

Data Modeling 

The information gathered in the Business Modeling phase is reviewed and analyzed 

to form sets of data objects vital for the business. The attributes of all data sets is 



identified and defined. The relation between these data objects are established and 

defined in detail in relevance to the business model. 

Process Modeling 

The data object sets defined in the Data Modeling phase are converted to establish 

the business information flow needed to achieve specific business objectives as per 

the business model. The process model for any changes or enhancements to the data 

object sets is defined in this phase. Process descriptions for adding, deleting, 

retrieving or modifying a data object are given. 

Application Generation 

The actual system is built and coding is done by using automation tools to convert 

process and data models into actual prototypes. 

Testing and Turnover 

The overall testing time is reduced in the RAD model as the prototypes are 

independently tested during every iteration. However, the data flow and the 

interfaces between all the components need to be thoroughly tested with complete 

test coverage. Since most of the programming components have already been 

tested, it reduces the risk of any major issues. 

 

 



System development methodologies 

Structured methodology 

Provides a framework (structure) with a set of well-defined guidelines 

through steps of tasks  

Object oriented methodology 

 Models system as a collection of objects that work interactively 

 

Exercise 

 2011 a/l- MCQ- (11,12,35) 

 2012 a/l- MCQ -(10,12,21,34) 

 2013 a/l-MCQ-(24,26,29) 

 2014 a/l-MCQ-(46,48) 

 2015 a/l- MCQ-(34) 

 2017 a/l –MCQ-(37) 

 2018 a/l-MCQ-(44) 

 

 

 

 

 

 


