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Course Objectives

By the end of this course, learners will:

1. Understand the concept of systems (natural and artificial) and their characteristics.

2. Analyse and design information systems tailored to organizational needs.

3. Apply theoretical knowledge to solve real-world problems using information
systems.

4. Explore the role of information in decision-making and its impact on organizational

performance.

Course Duration

45 hours (spread across 10 weeks, with 4.5 hours per session: Lecture Course, Tutorials
(TD) and Lab Sessions (TP).

Teaching Approach:

1. "Tell me, and | forget': Start with theoretical lectures to introduce concepts.

2. "Teach me, and | remember': Use interactive examples, case studies, and
discussions.

3. "Involve me, and I learn™: Hands-on sessions, group projects, and problem-

solving activities.

Course Instructor:

Dr. Nardjes Bouchemal



Target Audience:

Students, IT professionals, and managers interested in understanding or enhancing their
knowledge of information systems and their applications.



Introduction to Information Systems Course

Information Systems (IS) are at the heart of modern enterprises, enabling seamless
communication, efficient data management, and informed decision-making. This course
provides a comprehensive understanding of how IS supports Enterprises by integrating

theoretical knowledge with practical skills in system analysis, design, and implementation.

The course begins with Chapter 1: The Enterprise and Its Information Systems,
offering insights into how enterprises rely on IS to align operations with strategic goals.
Students will explore the role of IS in supporting organizational processes, enhancing
communication, and optimizing resource allocation. Case studies will highlight the

transformative power of IS in driving innovation and maintaining competitive advantages.

Building on this foundation, Chapter 2: The ICT in the Enterprise delves into the
technologies that form the backbone of information systems. From networking
infrastructure and cloud computing to enterprise-level software solutions, this chapter
examines the tools and technologies that facilitate data processing, storage, and
transmission. Students will analyse how Information and Communication Technologies
(ICT) empower organizations to remain agile in a rapidly changing technological
landscape.

Chapter 3: Analysis Tools in Information Systems introduces students to methodologies
and frameworks used to evaluate IS requirements. This includes tools like flowcharts,
Unified Modelling Language (UML), and data flow diagrams (DFD), which help in
understanding complex system interactions and pinpointing areas for improvement.
Through practical exercises, students will develop skills to assess and document

organizational needs effectively.

In Chapter 4: Design and Conception of Data in the IS, the focus shifts to data
modelling and database design. Students will learn techniques such as Entity-Relationship

(ER) modelling to represent and structure data effectively.



Topics include data integrity, normalization, and relational database design, which are

critical for ensuring that IS can manage and retrieve data efficiently and accurately.

Chapter 5: Design and Conception of Processing in the IS emphasizes the design of
processes within an IS. Students will explore techniques for defining workflows,
automating repetitive tasks, and ensuring seamless integration of system components. By
focusing on user-friendliness, scalability, and efficiency, students will learn how to design

systems that meet organizational goals while remaining adaptable to future needs.

The course also emphasizes real-world application. Students will engage in hands-on
activities, such as creating system models, designing data structures, and developing
process workflows. Case studies from various industries will illustrate the practical impact
of IS on Enterprise success, while group projects will foster collaborative problem-solving

and innovation.

By the end of this course, students will not only understand the theoretical foundations of
IS but also possess the practical skills required to analyse, design, and implement robust

systems that align with enterprise objectives.
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CHAPTER O:

PRE-INTRODUCTION COURSE

Quote for Reflection

"Tell me and | forget. Teach me and | remember. Involve me and I learn."

— Benjamin Franklin

What is a System?

A system is defined as a set of elements interconnected to form a whole. It implies a clear
distinction between interior and exterior components, often represented as a box with
input and output flows. Internally, systems are modelled through state/event mechanisms

to describe their evolution over time.

Types of System

Natural Systems

Natural systems refer to complex networks or processes found in nature, where various
components interact to form a cohesive whole. These systems can be found across different

scales, from microscopic molecular interactions to large-scale environmental systems.
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Examples:

1. Molecular System: Interactions between atoms and molecules, forming the basis
for chemical reactions and biological processes.

2. Nervous System: A network of neurons that transmit signals throughout an
organism to coordinate functions and responses.

3. Solar System: The Sun and all celestial bodies (planets, moons, asteroids) that are
gravitationally bound to it, forming a dynamic system of movement.

4. Ecosystem: A community of living organisms interacting with their environment,

maintaining balance through energy and nutrient flows.
Avrtificial Systems

Artificial systems are human-designed concepts or structures applied across various
domains. These systems are created to solve specific problems or optimize processes, and

they often evolve independently after deployment.
Examples:

1. Science & Technology: Flight management systems, telecommunications, and
control systems.
2. Economics & Finance: Monetary systems, quality management systems.

3. Information Technology: Operating systems, expert systems.

Once operational, artificial systems can sometimes evolve into autonomous entities,
making it difficult to control them directly through their initial design. These systems can

adapt and function in ways that might not have been anticipated during their creation.

12



Il. Information: Key Concepts

1.1 Definition

Information is data that has been processed, organized, or structured to provide meaning,
relevance, and value. Unlike raw data, which by itself may have little significance,
information provides context and insight that can be used for better understanding,
decision-making, and problem-solving. It is crucial for improving knowledge and making
informed choices in both business and everyday life. In essence, data becomes information

when it is interpreted in a way that enhances its value to the user.

Information helps transform raw facts into useful insights, enabling individuals and
organizations to make decisions, solve problems, and create strategies based on what is
truly important. For instance, in a business context, having information about customer
behavior, sales performance, or operational efficiency can guide actions that improve

business outcomes.
Examples of Information

1. "Client X paid 200 EUR on 15/04/2009."

o Data: "Client X", "200 EUR", "15/04/2009"

o Processed Information: The payment event is placed into context. It’s not
just data points about a transaction; it’s a record that adds value because it
informs the organization that Client X made a payment, the amount paid,
and the specific date. This information is valuable for accounting, tracking
financial performance, and managing client relationships.

2. "Technician Y resolved Client X’s issue on 18/09/2009."

o Data: "Technician Y", "Client X", "resolved issue", *18/09/2009"

o Processed Information: This information tells us that a specific technician
(YY) was involved in solving an issue for a particular client (X) on a specific
date.

13



This provides insight into the resolution process and allows businesses to
track employee performance, service efficiency, and client satisfaction over

time.

Signifiance of Information

Enhances Knowledge: Information builds on raw data by adding context, helping
to create knowledge. For example, knowing that a client paid a certain amount is
helpful, but understanding the payment history over time gives much deeper insight
into the client’s behavior.

Supports Decision-Making: Decisions can be made based on the information
presented. If an organization has information about customer purchases, they can
decide how to adjust their marketing strategies or inventory management.

Aids in Problem-Solving: Information helps to identify the root causes of issues
and provides the necessary context to find solutions. For instance, knowing when
and how a technical issue was resolved enables businesses to improve their

processes or offer better support in the future.

11.2 Key Attributes of Information

1.

2.

Pertinent: Addresses User Needs

The information or service provided must be directly aligned with the user’s needs
or interests. It is essential to focus on what is relevant to the user’s context,
avoiding unnecessary or tangential details. For instance, if a researcher is interested
in pest control, it's crucial to focus on the latest advancements in Al and loT for
pest control, rather than general trends in agriculture.

Accurate: Free from Errors

The information must be correct, reliable, and supported by credible sources or

verified data. Fact-checking claims and data points is essential to ensure accuracy.

14



4.

The use of authoritative and peer-reviewed sources is preferred. Additionally,

technical terms should be explained clearly to avoid ambiguity.

Recent: Up-to-Date

The information should reflect the latest developments or the most current state of

the topic.

This includes incorporating the most recent research findings, innovations, or
events. Outdated or obsolete information should be avoided or clearly flagged. For
example, in smart farming, highlighting innovations such as edge Al and federated

learning is more relevant than older 10T approaches.

Available: Accessible Within a Reasonable Timeframe

The information must be accessible when needed. It should be available within a
reasonable timeframe for the user to act on it, whether that means retrieving data
from a database, receiving a response from an inquiry, or having access to a tool or

resource. Delays or barriers to accessing the information reduce its value.

Shareable: Circulates Effectively

The information should be easy to share or disseminate. This includes the ability to
distribute it across different platforms or with different stakeholders without losing
context or clarity. The content should be easy to understand and transfer, whether
it’s a research paper, a report, or a presentation, ensuring that it can be shared with

others in a way that supports collaboration or communication.
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11.3 Data VS Information

1. Data: Raw Facts

Definition: Data refers to raw, unprocessed facts, figures, or details that, on their
own, lack context or meaning. Data can be anything from numbers, dates, names,

or other simple elements collected without being organized or interpreted.

Example: A list of numbers like 23, 45, 67, and 89 is data. Without further context

or understanding, these numbers don’t convey any meaning on their own.
2. Information: Data + Interpretation Model = Knowledge

Definition: Information is what emerges when data is processed, organized, and

interpreted in a meaningful way.

It involves adding context, relevance, and purpose to the raw data, making it useful

for decision-making or understanding. Information answers "who," "what," "when,"

"where," and "how" questions.

Transformation: When raw data is analysed and interpreted, it turns into
information. This often involves recognizing patterns, summarizing, or presenting it

in a context that provides insight.

Example: If we know that the numbers 23, 45, 67, and 89 represent the ages of a
group of people in a study, which is information. The raw data of ages is now
meaningful in the context of the group.

3. Information Has Value Based on Its Impact and Potential to Surprise

Definition: Information gains value when it has relevance, insight, or potential to
reveal something new or unexpected. Its impact is often judged by how much it can

change understanding, improve decision-making, or offer solutions to problems.
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Context: The value of information depends on the context and the audience. For
example, information on crop yields may be more valuable to an agronomist than to
a financial analyst. Furthermore, the potential for information to surprise refers to
the discovery of patterns, trends, or relationships that weren’t previously known or

anticipated.

Example: A report showing that 67% of surveyed farmers use Al tools for pest
control can surprise stakeholders by revealing the adoption rate and impact of Al in
agriculture, which can drive future research or innovation. This information has

value because it offers new insights into industry trends.

11.4 Information vs Knowledge

1. Information: Data Processed and Interpreted

Definition: Information is the result of organizing, processing, and interpreting raw
data in a way that it becomes meaningful. It provides context and answers questions

29 ¢¢

like “who,” “what,” “when,” “where,” and “how.”

However, information is still just a collection of facts and details, and it requires

further analysis to lead to actionable insights.

Characteristics: It answers specific questions, can be factual but may not
necessarily lead to deeper understanding without context. And it is generally static

until interpreted.

Example: A report showing that the temperature of a region averages 25°C in the
summer is information. It tells you a fact, but it doesn't explain why this

information is relevant or what should be done with it.

17



2. Knowledge: The Application and Integration of Information

Definition: Knowledge is the result of synthesizing and applying information over
time. It involves understanding and internalizing the meaning behind information
and using it to make informed decisions. Knowledge builds upon information,
adding experience, insights, patterns, and context to enable better judgment and

problem-solving.
Characteristics:

Knowledge involves understanding and the ability to apply information in
different contexts. It connects facts and experiences to form a broader
perspective. It is dynamic, evolving as new information and insights are

integrated.

Example: Knowing that a region's average summer temperature is 25°C may help a
farmer understand how to manage crops for optimal growth. With knowledge, they
may also recognize that crops need more water during this period, leading them to

take proactive actions like adjusting irrigation schedules.

Key Differences:

Information provides the facts or details, but knowledge is the interpretation and
understanding of those facts.

Information is often more objective, while knowledge can be subjective,
influenced by personal experience and expertise.

Information is raw and can be shared quickly, while knowledge often requires

time, experience, and reflection to develop.
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11.5 Knowledge vs Expertise

1. Knowledge: Understanding and Interpretation of Information

Definition: Knowledge is the result of processing, synthesizing, and understanding
information. It is the accumulation of facts, concepts, experiences, and rules that help
an individual understand a subject or make informed decisions. Knowledge enables

people to recognize patterns and make sense of the world.

Characteristics: It is broader and more general than expertise. It involves
understanding and using information, often across a variety of situations. It can be

gained through education, training, and experience.

Example: A person may have knowledge of pest control techniques, such as
recognizing common pests and understanding basic control methods like crop rotation,
organic pesticides, or mechanical traps. This knowledge enables them to respond
appropriately in different situations.

2. Expertise: Specialized, In-Depth Knowledge in a Specific Field

Definition: Expertise is a deeper, specialized level of knowledge focused on a specific
domain or subject. It is acquired over years of experience and study and involves a
higher degree of proficiency and skill. Expertise enables individuals to perform tasks
with precision, solve complex problems, and make decisions in ways that others may

not be able to.
Characteristics:

Expertise is highly specialized and focuses on a narrow area of knowledge. It
involves a deep, comprehensive understanding gained through years of practical
experience. Experts can apply their knowledge to complex, real-world problems

and often innovate or create solutions.
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Example: An expert in pest control might have an in-depth understanding of pest
behavior, advanced techniques, and the latest technologies in pest detection and
management. They would be able to develop and implement highly effective, tailored
solutions for specific pest problems that may be beyond the scope of general

knowledge.

11.6 Key Differences

o Knowledge is a broad understanding of a subject, while expertise is a deep,
specialized knowledge in a specific area.

o Knowledge can be general and learned relatively quickly, while expertise takes
years of practice, experience, and mastery.

e Knowledge helps with basic understanding and decision-making, but expertise
enables precise, high-level decision-making and problem-solving in specialized

areas.
Famous Thoughts on Information

« "Toinform is to provide representations for solving problems.” — Robert Reix
« "Information is a difference that makes a difference.” — Bateson
"Information is the meeting point of a problem and a dataset.” — McDonough

20



Information Systems (SI)

An Information System Acts as the Primary Nervous System of an Organization, Ensuring:

1. Fast Circulation of Quality Information:

An information system (IS) ensures that data flows efficiently across an
organization. Just like the nervous system in the human body, it enables the quick
and smooth transfer of relevant information to the right channels, ensuring that key
players within the organization are equipped with timely, accurate data to perform

their roles effectively.
Delivering the Right Information to the Right Person at the Right Time:

One of the critical functions of an IS is to ensure that decision-makers and
employees receive the right information at the moment they need it. This helps in
preventing bottlenecks, delays, or misinformation. A well-designed IS targets the
specific needs of individuals, filtering and distributing data relevant to their tasks,

ensuring that no time is wasted in searching for or deciphering unnecessary details.
Supporting Informed Decision-Making:

A primary objective of an IS is to provide accurate, relevant, and timely data to
support decision-making. Whether it’s strategic decisions made by executives or
operational decisions made by staff, the system must ensure that information is
presented clearly, allowing for well-informed, data-driven decisions to be made at

every level of the organization.
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I11.1 Objective of SI Design and Analysis

The ultimate goal of analysing and designing information systems (IS) is to create
efficient, effective solutions that meet the specific needs of an organization, enhancing its
processes and performance. This process involves understanding the organization’s goals,

its existing systems, and how new solutions can improve workflows.
1. Problem Analysis:

This initial phase involves identifying and understanding the problems or gaps
within the existing system or processes. The focus is on understanding the
organization’s challenges, needs, and opportunities for improvement. This phase
ensures that the design of the information system addresses the root causes rather

than just surface-level issues.
2. Solution Design:

In this phase, solutions to the identified problems are conceptualized and planned.
The design phase involves creating detailed blueprints for the IS, considering
factors such as user requirements, data flow, interface design, and technology
architecture. The goal is to develop a system that integrates seamlessly with the

organization’s needs and workflows.
3. System Realization:

System realization is the stage where the designs are turned into a working
information system. This involves coding, system integration, testing, and
deployment. Once the system is realized, it is monitored and optimized to ensure it

meets the organization’s goals and functions as intended.
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111.2 Role of Models in SI Development

Models serve as tools to simplify complex realities and help in the effective development
and implementation of an information system. These aspects highlight how information
systems are crucial for organizational success, providing the backbone for communication,
decision-making, and problem-solving. Effective system design and the use of models

enhance both the development process and the functionality of the final system.
1. Communication:

During the analysis phase, models are crucial for facilitating communication
between analysts, developers, and end users. They help break down complex
system requirements into more understandable representations, ensuring all
stakeholders have a shared understanding of the project’s objectives, processes, and

requirements.

2. Realization Preparation:

In the design phase, models serve as blueprints for the development of the
information system. These models map out the data structures, user interfaces, and
system processes that will be incorporated into the final system. They provide
developers with a clear vision of how the system should function and guide them

during the implementation phase.
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CHAPTER 1

THE ENTERPRISE AND ITS INFORMATION SYSTEM

In this chapter, we will explore the fundamental concepts of the enterprise and the critical
role that Information Systems (IS) play in its operations. An enterprise, as a complex
system, integrates various processes, resources, and actors working together towards the
common goal of delivering products or services to customers. In this context, the
Information System becomes an essential tool, enabling the smooth functioning of the
organization by supporting decision-making, coordination, and the effective management

of resources.

We will begin by examining the definition of an enterprise and the key components that
contribute to its success. This will include a look at organizational structures, management
processes, and how different subsystems such as the control, operating, and information

subsystems work together to achieve the overall objectives.

Furthermore, we will dive into the various types of Information Systems used within an
enterprise, such as Management Information Systems (MIS), Decision Support Systems
(DSS), and Transaction Processing Systems (TPS). We will focus on how these systems
enable efficient data flow, assist in strategic decision-making, and provide real-time

operational support.

Through this chapter, readers will gain an understanding of how enterprises leverage
Information Systems to maintain competitiveness, streamline operations, and respond to
evolving market demands. This foundational knowledge is critical for grasping the deeper
connections between business strategy, organizational structure, and technology in modern

enterprises.
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I. Enterprise: Definition and Objectives

| .1 Definition

o

An Enterprise is an organization—whether public or private, academic or
economic—created to produce goods and services. It operates within a
framework of legal, economic, and social structures. The goal of any
Enterprise is not just to generate profit but to satisfy societal needs through its
offerings.

Enterprise as a Socio-Economic Entity: An Enterprise exists within a social
context and aims to create value that benefits its stakeholders, which include

customers, employees, shareholders, and society.

|.2 Objectives of an Enterprise

Ensure Employment: By providing jobs to individuals, which in turn sustains
the economy by generating income.

Achieve Profits: Making a profit, which allows for reinvestment, growth, and
sustainability.

Satisfy Customer Needs: It must meet the needs and desires of its customers
through the quality and innovation of its products or services.

Contribute to Social and Economic Development: beyond profit, enterprises
contribute to societal welfare through taxation, corporate social responsibility

(CSR), and stimulating local economies.
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1.3 Enterprise Challenges

Conflicts:

(o]

Enterprises face both internal and external conflicts. Internal conflicts can
arise from miscommunication, lack of alignment among departments, or
poor management practices. External conflicts may include competition,
changing market conditions, or regulatory changes.

Conflicts, if not managed properly, can lead to inefficiencies, reducing the

Enterprise's overall effectiveness and profitability.

Consequences of Conflicts:

O

Increased Costs: miscommunication or inefficient processes often result in
higher operating costs.

Stock Shortages: conflicts in supply chain management may result in stock
shortages, which can affect product availability and customer satisfaction.
Decreased Revenue and Potential Bankruptcy: persistent internal issues
and conflicts can damage the Enterprise's reputation, leading to reduced

sales and potential financial instability.

I1. Enterprise Functionality

I.1 Production Functionality

The production function focuses on converting raw materials and labor into finished goods

and services.
Enterprise.

Efficiency and innovation in this area are crucial for the success of the

The sub-functions of a production process include Procurement, which involves sourcing

raw materials, Manufacturing, which transforms raw materials into finished goods, and

Quality Control, which ensures that the products meet established quality standards.

These functions work together to ensure the production of high-quality products.
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|.2 Marketing Function

The marketing function focuses on identifying customer needs, promoting products, and
facilitating market exchanges. Key activities include market research, advertising,
pricing, and customer relationship management (CRM). Marketing helps the enterprise
communicate its value proposition to customers, fostering brand awareness and driving

sales.

1.3 Administrative Function

This function ensures that the enterprise’s operations comply with legal and regulatory
requirements. It covers areas such as financial management, legal compliance, human
resources, and strategic planning. Key activities include payroll, recruitment, training,

and policy formulation.

1. Enterprise Structure and Classification

An Enterprise is a structured entity, typically broken down into several levels based on
hierarchy, function, and responsibility. Understanding the structure helps in managing
tasks and relationships within the company. It is composed of:

e People (Human Resources): Employees who provide their skills and labor to the
organization.

« Materials (Physical Resources): Raw materials, machinery, and infrastructure
necessary for production.

e Methods: The procedures and systems used to efficiently produce goods and

services.

The objectives of an enterprise include achieving specific goals such as increasing market
share, improving product quality, or expanding into new markets. A key objective is also
to recruit and manage personnel by attracting, training, and retaining employees with the
necessary skills to support these goals.
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Additionally, enterprises must secure financing, whether through loans, investments, or

capital markets, to fund their operations and drive growth.

Enterprises are often divided into sectors, each contributing to the overall economy. The
Primary Sector involves activities related to extracting raw materials, such as agriculture

and mining.

The Secondary Sector focuses on manufacturing and industry, including automobile
production and food processing. The Tertiary Sector encompasses service industries like
finance, healthcare, education, and entertainment. The Quaternary Sector involves
knowledge-based activities, such as research and development and information technology.
Each sector has specific objectives that contribute to the broader economic ecosystem, with
the primary sector supplying raw materials and the tertiary sector focusing on consumer

services.

Enterprises can be classified in various ways, including by type of activity, size, and
economic sector. By Type of Activity, enterprises can be commercial, which are profit-
driven and focus on buying and selling goods or services, or non-commercial, which are
driven by public interest, such as government or educational institutions. By Size, they are
classified into small enterprises, typically family-owned or independently operated;
medium-sized enterprises, which are larger with broader market reach; large enterprises,
such as multinational corporations; and very large enterprises, which are global
conglomerates with diversified interests. By Economic Sector, enterprises can be part of
the primary sector, which includes industries like agriculture, fishing, and mining; the
secondary sector, involving manufacturing and processing; or the tertiary sector, which

includes service industries like retail, healthcare, and education.
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IV. Enterprise Organizational Chart

1.1 Definition

An organizational chart is a visual representation of the hierarchy and division of labor
within an enterprise, clarifying the relationships between employees, departments, and
management. It typically consists of several levels, including top-level executive
management, middle management, and operational staff.

The chart also reflects the functional structure of the organization, with departments like
marketing, finance, HR, and production represented as distinct branches or nodes. This
chart is useful for helping employees understand their roles and how they fit into the
overall structure, visualizing authority and reporting lines, and aiding in resource allocation

and workflow management.

Figure 1.1 represents a simple chart, composed of the Head of the enterprise, The secretary,
Personnel Service, Finance Service, Buys Service, Production, sell and Administration

services. Figure 1.2 represents a more complex chart.

Direction ganerale

Secrétarat general
Parsannel Finghoe Achat Production WJerte Adlniristration

Figure 1.1 Simple Chart
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Figure 1.2 Complex chart
V.2 Operations and Organization

Organisation

o Definition:
The organization of an enterprise involves defining roles, responsibilities, and
workflows to ensure efficient operation. Enterprises are structured to facilitate the

smooth coordination of tasks across different departments and levels.
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e Types of Organization:
o Hierarchical: A top-down structure with clear reporting lines.

o Flat: Few levels of management and a broader span of control.
Administration

Function:

The administrative function is responsible for ensuring that tasks and activities within an
organization are carried out according to a well-defined strategy. It focuses on organizing
and managing resources, guiding employees, and ensuring that objectives are met
effectively and efficiently. Administration ensures that the organization’s goals are

achieved by providing direction and maintaining order throughout the process.
Key Activities in Administration

1. Planning

o Description: Planning involves setting clear, actionable goals and outlining
the steps required to achieve them. This activity includes developing
policies, defining objectives, and allocating resources effectively.

o Importance: Effective planning helps an organization anticipate future
challenges, allocate resources appropriately, and ensure that everyone is
working toward the same goals. Without proper planning, organizations
may struggle to stay on course and meet their objectives.

o Example: An organization might set a goal to increase sales by 10% over
the next quarter. The planning phase will involve developing a strategy to
achieve this, such as marketing campaigns, sales targets, and necessary
resources (budget, staff, etc.).

2. Commanding

o Description: Commanding involves directing the actions of employees to

ensure that they are aligned with organizational goals. This activity requires

leadership, clear communication, and decision-making.
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o

Importance: By guiding and motivating employees, commanding ensures
that resources are used effectively, and everyone is working towards
achieving the set objectives.

Example: A manager giving instructions to the sales team to meet the set
sales targets for the month, motivating them to perform at their best, and

addressing any obstacles they face.

3. Coordinating

o

Description: Coordinating ensures that all departments, teams, and
resources work together efficiently. It involves facilitating communication,
collaboration, and synchronization between various functions within the
organization.

Importance: Proper coordination minimizes conflicts, avoids duplication of
efforts, and helps to streamline processes. It ensures that all parts of the
organization are working in harmony to achieve common goals.

Example: In a project, coordinating might involve ensuring that the
marketing, sales, and product development teams are all aligned in their

efforts and sharing necessary information to support the project’s success.

4. Controlling

@)

Description: Controlling involves monitoring performance, comparing it to
set objectives, and making adjustments as needed. This ensures that the
organization remains on track toward achieving its goals.

Importance: Control mechanisms help organizations identify problems
early, adjust strategies, and ensure that goals are met within the defined
parameters (e.g., time, budget, quality). Effective control keeps operations
aligned with the plan and mitigates risks.

Example: A manager reviewing the progress of a project, checking whether
milestones are being met, and making necessary adjustments to stay within

budget or meet deadlines.
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V. Enterprise System

V.1 Definition

An enterprise is a system—an integrated set of processes and actors that interact to achieve

the common goal of producing goods and services.
Key Features of the Enterprise System

e Input: Resources such as raw materials, labor, and information required for
production.

e Transformation Process: The conversion of inputs into outputs.

o Output: Finished goods or services designed to meet customer needs.

o Feedback: Performance-related information used to make adjustments and improve

the system.

V.2 Sub-systems

The Control Subsystem

The control subsystem is responsible for decision-making within the organization,
directing actions to achieve predefined objectives. Its functions include establishing
strategies and long-term goals, setting performance targets, and monitoring progress. It
also adjusts plans based on feedback to ensure alignment with the organization's mission.
Acting as the "brain™ of the system, the control subsystem guides other subsystems to

maintain focus and efficiency.
The Operating Subsystem

The operating subsystem executes the tasks necessary to achieve the goals set by the
control subsystem. It produces goods and services as outputs to meet customer and market

demands, utilizing input resources such as raw materials, labor, and technology.
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Additionally, it adapts to operational challenges by optimizing processes and resource
allocation. Serving as the "hands" of the organization, the operating subsystem turns plans

into tangible results.
The Information Subsystem

The information subsystem facilitates the flow of data and insights across the organization,
enabling informed decision-making and seamless operations. It supplies the control
subsystem with strategic data, including performance metrics and market trends, and
provides the operating subsystem with real-time operational information, such as inventory
levels and production schedules. Additionally, it acts as a bridge between the control and
operating subsystems, ensuring coordination and alignment. By offering timely feedback,
the information subsystem enhances organizational adaptability, supporting strategy and

operational adjustments when necessary.

V1. Flow Diagrams

V1.1 Definition

o Flow diagrams are visual representations of the processes within an
Enterprise, showing how materials, information, and funds flow between

departments and functions.

V1.2 Types of Flow

o Material Flow:
= The movement of raw materials and finished goods through the
Enterprise.
o Monetary Flow:
= Transactions related to the flow of money, including payments,

receipts, and investments.
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o Information Flow:
= Communication between departments and stakeholders within and

outside the Enterprise (e.g., suppliers, customers, regulatory bodies).

Figure 1.3.
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Figure 1.3 Information Flow Example

V1.3 Example Enterprise Case: Transportation Company

e Inthe case of a road accident:
o Driver’s Report: The driver submits a report to the administrative

department detailing the accident.
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o Administrative Department's Role: The department assesses the situation,
investigates the cause, and determines responsibility.

o Insurance and Communication: The Enterprise communicates with the
insurance company, coordinates repairs, and handles customer inquiries.
This involves the smooth flow of information and cooperation between

departments, ensuring an effective resolution.

V11l Conclusion

In this chapter, we explored the concept of an enterprise and its relationship with
information systems. The enterprise was defined as a complex system designed to produce
goods and services, with an emphasis on the integration of its subsystems. The chapter
highlighted the importance of aligning the organization, administration, and information
systems to ensure the effective operation and achievement of business objectives. The
analysis emphasized how the management of information is vital for making strategic and

operational decisions.
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CHAPTER 2

ICT IN THE ENTERPRISE

In today's rapidly evolving business landscape, Information and Communication
Technologies (ICT) play a pivotal role in transforming how enterprises operate,
communicate, and compete. Chapter 2 delves into the critical integration of ICT within the
enterprise, highlighting its influence on organizational structures, business processes, and

strategic decision-making.

This chapter begins by defining ICT and its components, which include hardware,
software, telecommunications, and data management systems. It then explores how
enterprises use these technologies to enhance operational efficiency, improve customer
engagement, and drive innovation. From streamlining internal processes through
Enterprise Resource Planning (ERP) systems to facilitating real-time communication with

customers and suppliers, ICT has become an enabler of organizational growth.

We will examine key ICT systems and tools deployed within the enterprise, such as
Customer Relationship Management (CRM) systems, Business Intelligence (BI) platforms,
and cloud computing, and their contributions to business success. The chapter also covers
the challenges organizations face when adopting new technologies, including issues related
to data security, privacy concerns, and the need for continuous innovation to stay

competitive.

Additionally, the role of ICT in supporting decision-making, fostering collaboration, and
enhancing global reach will be discussed. By the end of this chapter, readers will gain a
comprehensive understanding of how ICT is embedded in the fabric of modern enterprises

and its crucial role in enabling businesses to thrive in the digital age.

Before the introduction of Information and Communication Technologies (ICTs), all
administrative tasks were performed manually. These manual tasks had several

disadvantages:

37



Complexity and Slow Execution: Processes took longer to complete, causing
delays in overall workflow.

Risk of Forgetting: Important steps might be missed, leading to errors.

Fatigue: Employees were often burdened by repetitive, time-consuming tasks,
leading to exhaustion.

High Error Rates: Manual processes were prone to errors, affecting the overall

quality of work and the expected results for the organization.
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I. Key Contributions of ICTs

With the advent of ICT, several significant improvements were made in organizational

processes:

e Improvement and Simplification of Administrative Tasks: Computers now

handle the complex, repetitive, and time-consuming work, allowing employees to

focus on more valuable tasks.

o Example: Previously, entering student data might have involved writing it

down manually on large files. Now, this process is automated, increasing

accuracy and saving time.

e Decision Support: Computers can quickly provide vast amounts of information,

enabling better decision-making. Machines filter and process data at high speed,

allowing decision-makers to access the required information in no time.

o Example: A manager can now instantly retrieve performance reports or

financial data instead of manually searching through physical records.

I1. Improving and Simplifying Administrative Tasks

The following table shows the difference between a manual and an automated Information

System (IS) for some common administrative tasks:

Task Manual 1S Automated 1S

Storing a Large Amount | - Stored on paper cards in a box- | - Stored on a hard drive- Takes
of Information (e.g., | Bulky and difficult to organize- | up less space- Easy to make
student files) Prone to deterioration copies and secure

Access to Information | - Manual search through files, | - Fast computerized search

(e.g., searching for a | slow and inefficient

student's record)

Processing Payroll

- Prone to errors and time-

consuming

- Automated calculation with

minimal error risk
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Supporting Decision Making:

Consider a case where the director of a company with 1,000 employees wants to give a
bonus to employees who showed good attendance in October. The conditions for granting

this bonus are:

o Date: 03/10/2011

o Payroll Date: 31/10/2011

e The director can only provide a bonus if:
o The number of eligible employees is less than or equal to 30.
o The revenue for November is at least 5,000,000 DA.

Before processing the payroll, the director needs the following information:

« Employee attendance data

« Revenue figures for November

Manual Information Retrieval: In the manual process, the director would have to search

through 1,000 employee files and calculate September’s revenue, leading to:

e Slow processing times
o Unavailability of information before the payroll is processed

« Potential delays in decision-making, missing critical deadlines.

Automated Information Retrieval: If the information were stored in a computerized
system, the director would be able to access the data instantly, enabling timely and

objective decision-making.
I11. The Automatable Information System

e Can every administrative task be automated? Not all tasks can be fully
automated. While computers can handle repetitive and predictable tasks, decisions

requiring human judgment and contextual understanding cannot be fully automated.
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o Example: Deciding whether to approve or reject a student’s late arrival
requires human judgment, as this decision might depend on factors such as

the student's history or the reason for lateness.

111.1 Definitions

e Programmed Action: An action where the results are always the same from the
same inputs. These actions can be entirely automated by a computer.
o Example: Calculating a bill amount (price per unit x quantity = total).
o Decision: A choice made by a human, which cannot be programmed and requires
human input.

o Example: Deciding whether to approve a student’s late arrival.

111.2 Example of a Programmed Action

o Calculating the total bill is an example of a programmed action. Once the inputs
(price and quantity) are known, the output (total amount) is always the same.

The Information System (1S): New Definition

An Information System (IS) contains all the information that is handled within an
organization. It includes both programmable actions (such as calculations) and non-

programmable actions (such as human decisions).
IV. Automated Information System (AIS)

An Automated Information System (AIS) is a specialized subset of an Information System
(IS) designed to perform tasks autonomously, leveraging computer systems to reduce
manual intervention. It enables faster, more efficient, and more accurate handling of
repetitive and complex tasks, freeing human resources for higher-level decision-making

and strategic activities.
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V.1 Key Features of an AlS

o Automation: Tasks are executed with minimal human input, reducing errors and
increasing consistency.

o Efficiency: Processes are completed more quickly compared to manual systems.

e Scalability: AIS can handle a large volume of data and transactions
simultaneously.

o Integration: Easily integrates with other systems to streamline operations across
departments.

e Accuracy: Eliminates the risk of human error in data processing and calculations.

V.2 Examples of AIS

o Academic Applications:

o Automatic calculation of student grades and generation of transcripts

using grade calculation software, ensuring accurate and standardized results across diverse

student populations.

« Organizing student lists alphabetically, categorizing them by class, or generating
attendance sheets using student management software, saving time and effort for
administrative staff.

o Business Applications:

o Automated payroll systems that calculate employee salaries, deduct taxes,
and generate payslips.

o Inventory management systems that track stock levels, generate restocking
alerts, and provide detailed reports on inventory usage.

e Government Applications:

o Tax filing systems that process citizen submissions, calculate tax dues or
refunds, and generate official tax documents automatically.
o Passport or ID management systems that process applications, verify

documents, and schedule appointments autonomously.
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By handling routine, repetitive tasks, AlS allows organizations to focus on strategic goals,

improve operational workflows, and deliver better service to users.
V. Functions of an Automated IS
An automated IS supports several key functions:

V.1 Collecting Information

o Information must be input into the system, often requiring human
intervention.

o Automation can assist by using real-time data collection methods, such as
optical scanning or robotic content analysis.

o Example: Using GPS systems or QR codes to collect data automatically.

V.2 Storing Information

o The system stores information in permanent memory devices, such as hard
drives, flash drives, or cloud storage.
o Example: Payroll calculation software stores employee data and salary

details in a database.

V.3 Processing Information

o Once stored, the information needs to be processed, including sorting,
calculating, and updating.
o Example: Sorting customer orders by date, calculating the total amount due,
or updating inventory data.
o Types of Processing:
= Control: Ensures data validity (e.g., checking the format of a social

security number).
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= Updates: Modifies data in response to changes (e.g., adding new
product data or removing outdated information).

= Search and Access: Selects relevant data based on user-defined
criteria (e.g., searching for students with grades above a certain
threshold).

= Calculations: Processes data to generate results (e.g., calculating

salary after deductions).

V.4 Dissemination

o The processed information must be delivered to the relevant stakeholders
quickly and efficiently.

o This can be done through various channels, such as email, print, or digital
platforms like websites or mobile apps.

o Example: Distributing pay slips to employees via email or posting them on a

secure portal.

V1 Controlling Information

Verifying Information Accuracy and Conformity and ensuring information
correctness and alignment with the reality of the organization through two

primary approaches:
V1.1 Direct Controls
These focus on the information itself, without relying on other system data:

e Presence and Non-presence Controls: Check whether a specific account exists or

does not exist. Figure 11.1.
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Figure 11.1 Presence and Non-presence Controls

e Type Control: Validates the format or type of information (e.g., incorrect date

formats).
V1.2 Indirect Controls
These verify information’s compliance within the system context:

e Internal Consistency Control: Cross-checks parts of the same information for

accuracy. Figure 11.2.

Date de naissance

30 Fevrier - 1993

Le jour de la date de naissance semble incorrect.
Celui-ci doit comporter deux chiffres, et correspondre
a un jour du mois.

Figure 11.2 Internal Consistency Control
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External Consistency Control: Compares information with external datasets.

Figure 11.3.

Date de naissance

Février - 1993

Age: 40 ans

Figure 11.3 Internal Consistency Control

Plausibility Control: Ensures information is realistic (e.g., checking birth dates
against the current date). Figure 11.4.

Confirmez votre mot de passe

Dhate de naissance

22 Fewrier - 2022

La date semble incorrecte. Weillez a saisir votre vraie
date de naissance

Sexe

{

Hormrme

Mumero de teléephone mobile

B - +213

Figure 11.4 Plausibility Control
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VIl Conclusion

Chapter 2 focused on the role of Information and Communication Technology
(ICT) in modern enterprises. We examined how ICT systems enable efficient
business operations, support decision-making, and drive competitive advantage.
The integration of ICT into enterprise processes allows organizations to enhance
communication, streamline workflows, and achieve greater productivity. This
chapter emphasized the growing reliance on ICT as a fundamental tool for

enterprise SuUcCCess.
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CHAPTER 3:

ANALYTICAL TOOLS

In this chapter, we will explore the various analytical tools and techniques that are essential
for decision-making and problem-solving in the context of modern enterprises. As
organizations are increasingly relying on data to drive business strategies, the use of
sophisticated analytical tools has become fundamental in unlocking insights, optimizing

operations, and enhancing overall performance.

We will begin by introducing the core concepts of data analysis, emphasizing the
importance of collecting, processing, and interpreting data effectively. The chapter will
provide an overview of the types of analytical tools available to organizations, ranging
from basic statistical methods to advanced machine learning algorithms and predictive

analytics.

The focus will be on the tools that support key business functions such as financial
analysis, marketing, supply chain management, and customer relationship management.
We will explore the role of Business Intelligence (Bl) tools, data visualization platforms,
and analytics software in enabling organizations to make informed decisions based on real-

time data.

Furthermore, the chapter will examine the use of quantitative and qualitative methods in
problem-solving, decision-making, and forecasting. Case studies and real-world examples
will be used to illustrate how businesses apply these tools to tackle challenges, streamline

processes, and innovate in competitive markets.

By the end of this chapter, readers will have a deeper understanding of the significance of
analytical tools in the modern enterprise, and how these tools can be leveraged to gain a

competitive edge and achieve business objectives.
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. General Overview

Information plays a pivotal role in organizations as a means of communication and
decision-making. It can be presented in different formats (written, verbal, or symbolic) and

serves two main purposes:

e As knowledge enhancement: It provides new insights into a specific topic.
e As symbolic representation: It transforms raw data into comprehensible symbols

for easier processing.

Example:

For a decision like restocking inventory, key information includes:

1. Current stock levels.

2. Supplier delivery times.

Key Insight: The quality of the decision relies heavily on the precision and relevance of

the available information.

1. Role of Information
I11.1 Coordination Tool

Information ensures synchronization across departments and processes within an
organization. For instance, regular communication between inventory and sales teams

helps prevent stock shortages.

11.2 Legal Obligations

Certain information processes are mandatory. For example, issuing an invoice for every

sale is a legal requirement, ensuring transparency and compliance.
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Organizations must ensure their information is:
1. Accurate:

Information must be free from errors and reflect the true state of affairs. Accuracy
is crucial for decision-making, ensuring that data represents facts correctly.
Organizations should implement quality control measures, such as validation rules,
regular audits, and checks to verify data accuracy. This minimizes the risk of
making decisions based on incorrect or misleading data, which could have serious

operational, financial, and reputational consequences.
2. Controlled:

Control over information involves managing how data is collected, stored,
accessed, and shared. Effective control ensures that sensitive data is protected from
unauthorized access and misuse. It includes implementing robust security

protocols, such as encryption, access controls, and data backup systems.

Additionally, it requires ensuring that the right people have the right access to the
data at the right time, and that it is regularly updated to reflect current realities.

3. Presented in a standardized format:

Information must be presented in a consistent and standardized format to ensure
clarity and ease of understanding. Standardization simplifies data sharing,
interpretation, and analysis across different departments or systems. It involves
using uniform units, templates, terminologies, and layouts across all documents and
reports. By ensuring that data is presented in a common format, organizations can
improve efficiency, reduce confusion, and enhance collaboration, as all

stakeholders are interpreting the information in the same way.
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I11. Representation of Information

[11.1 Entity

An entity represents the object, event, or concept being described.

o Examples:
o Entity: Student — Attributes: Student ID, Name, Date of Birth.
o Entity: Order — Attributes: Order ID, Product, Quantity.

111.2 Attribute
Attributes are the defining characteristics of an entity. They provide detailed descriptions.

o Example:
o Entity: Student — Attributes: Student Name, Date of Birth.
o Entity: Product — Attributes: Product Name, Price, Quantity.

111.3 Occurrence (Value)

Occurrences are specific realizations of attributes, representing actual data values.

o Examples:
o Attribute: Client Balance — Occurrence: 500,000 DA.

o Attribute: Client Name — Occurrence; Mohammed.
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Importance: Proper representation helps ensure data integrity, reduces ambiguities, and

supports accurate decision-making.

Entité Attributs

Etudiant N étudiant, nom, prénom, date -naissance,....
Client nclient, nomcl, adrcl , nfiscal, .......
commande Qté_commandée, prix unitaire, N° produit

Entité Véhicule

00120.102.43 2002 KIA Picanto
00025.112.43 2012 VW Passate
12300.111.16 2011 Citroen Ibiza

1VV.1 Motivation for Codification

Codification simplifies information processing by structuring data and assigning
clear, unique identifiers (codes). So, a code is an abbreviated name or a
representation of information that allows the designation of an object or concept in
a clear and unique manner.

Codification: is the process of replacing information in its natural form with a clear

code that would be better suited to the needs of the information user.



Codification pertains not only to the name of the information (or concept) to be

codified but also to its value.

Example: Instead of writing "Third client in the central region,” the code "C003"

provides a concise representation.

So, a codification replaces information with a unique and clear code.
The code must meet the needs of the user and make it easier for them to carry out
codification tasks and interpret the established codes.

The codification implemented must be as stable as possible.

V.2 Key Characteristics of Codification

1. Non-Ambiguity: Codes should be unique and clear.

2. Adaptability: They must accommodate new data.

3.

4. Ease of Use: Simplifies tasks for users and facilitates interpretation.

Conciseness: Codes should be as short as possible while remaining meaningful.

V. Types of Codification

V.1 Sequential Codification

Assigns numbers in consecutive order (1, 2, 3, ...).
Advantages: Simple and easy to implement.

Disadvantages: Lacks descriptive meaning.
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V.2 Block Codification

Allocates ranges of codes to categories.

Example:
o Technology: 001-100.
o Literature: 101-200.
o Sociology: 201-300.

Advantages: Organized and expandable with new ranges.

Disadvantages: May waste code ranges if categories are underutilized.

V.3 Articulated Codification

I.  Codes are divided into meaningful zones or sections.

I.  Example: Postal codes.

o Zone 1: Region.

o Zone 2: City.

o Zone 3: Specific Area.
|

I.  Advantages:
o Allows grouping by a specific criterion.
o Supports insertion and extension.

Iv.  Disadvantages: Can result in long codes that are harder to manage.

V.4 Level-Based Codification

A hierarchical system, often used for complex organizations or data.
Example:
o Code 16010:

=  Wilaya (Region) — Level 1.
= Daira (District) — Level 2.
= Commune (Municipality) — Level 3.

Advantages: Highly organized and detailed.

Disadvantages: Complexity increases as levels expand.
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Examples:

1. Customer ID (Num_CL): A code might represent:
o "C003" — Third client from the central region.
o "EOI5" — Fifteenth client from the eastern region.
2. Library System:
o Codes classify books into categories:
= Technology: 001-100.
= Literature: 101-200.
3. Product Reference:

o Reference codes (e.g., "P123") distinguish items in a catalog.

In Chapter 3, we discussed the critical analytical tools used within enterprises to process
and interpret data. These tools, ranging from basic data processing techniques to complex
machine learning algorithms, provide valuable insights that support business decision-
making. The chapter highlighted the importance of data-driven strategies in improving
operational efficiency, understanding market trends, and making informed decisions for
both short-term and long-term success.
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CHAPTER 4:

INITIATION TO INFORMATION SYSTEM DESIGN

System design is a critical phase in the development of any information system, as it
focuses on creating the architecture and components that will ensure the system operates
efficiently and meets its objectives. The process of system design involves translating
business requirements and user needs into a functional structure, defining how data will
flow, how components will interact, and how the system will be implemented. This phase
not only addresses the technical aspects of building the system but also ensures that it
aligns with organizational goals and facilitates smooth operations across various

departments.

In this chapter, we will delve into the key elements of system design, with particular
emphasis on two crucial aspects: data design and processing design. These two
components are fundamental for ensuring the system's efficiency, accuracy, and scalability,
and they play a significant role in how the system handles, stores, and processes

information.
Data Design

Data design is the foundation of any information system, as it determines how data will be
structured, stored, and accessed within the system. This process involves identifying the
types of data the system will manage, defining their relationships, and creating a data
model that supports both operational and analytical needs.
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Processing Design

Processing design focuses on how the system will handle and process the data to achieve
its intended outcomes. It defines the sequence of operations and algorithms that will
transform raw data into useful information. This aspect of system design addresses the

efficiency, reliability, and scalability of the system’s operations.

Processing design is crucial for ensuring that the system can handle data in a way that
meets performance standards and provides the required outputs, whether it's for daily

operations or strategic analysis.
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l. Introduction

The evolving Enterprise landscape demands continuous improvements in quality, cost

efficiency, and productivity. Organizations face challenges such as:

e Increasing competition.

o Greater market reactivity.

« Diversification of products.

e The need to reduce production costs while maintaining high standards of quality.

Objective: Equip decision-makers with tools to understand, manage, and optimize

information systems to meet these challenges effectively.

An enterprise operates with three interrelated systems; these systems must work seamlessly

to ensure operational efficiency and informed decision-making.

1. Decision System: Defines strategic and operational actions.

2. Information System: Manages the collection, storage, processing, and distribution
of information.

3. Operating System: Executes core functions like manufacturing and service

delivery.

Il Information System

An Information System (IS) includes all components that contribute to the effective
management, processing, transport, and dissemination of information within an
organization. Its primary purpose is to ensure the seamless flow of data, supporting
informed decision-making and operational efficiency. A well-designed IS fosters agility,

accuracy, and coherence across all levels of an organization.

The creation and maintenance of an Information System follow the Software Engineering

Lifecycle, which consists of the following key phases:
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1. Analysis: This initial phase focuses on studying existing systems, gathering user
requirements, and identifying gaps or areas for improvement.

2. Design: The system's architecture is carefully planned, including its structure,
components, and functionalities, ensuring alignment with organizational goals.

3. Development: In this phase, the actual implementation occurs, where code is
written, modules are integrated, and the system is tested for functionality.

4. Validation: Rigorous testing is conducted to confirm that the system meets all
defined specifications and operates as intended.

5. Operation: The system is deployed in the operational environment and made
available for daily use by the organization.

6. Maintenance: Ongoing support is provided to address bugs, optimize performance,

and introduce new features as needs evolve.

The overarching goal of an Information System is to remain relevant, efficient, and
adaptable throughout its lifecycle. This ensures that the system continues to meet the
dynamic requirements of the organization, enabling it to maintain a competitive edge and
respond effectively to changes in its environment.
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11 Analysis and Design of Information Systems
I11.1 Requirements for Successful Design

Designing an effective system requires a deep understanding of both technical and
organizational aspects. By aligning system capabilities with business objectives,
organizations can achieve greater efficiency and adaptability. The following are essential

requirements for ensuring successful design:

e A comprehensive understanding of organizational processes, ensuring that the
system aligns with the organization's goals and workflows.

o Timely and effective solutions that address current needs while anticipating future
challenges.

o [Easy maintenance and the ability to extend the system's lifecycle, ensuring long-

term efficiency and adaptability.

111.2 Key Tools

Requirements for Successful Design
Designing an effective information system (IS) is a multidimensional process that
requires careful consideration of technical capabilities, organizational needs, and long-
term sustainability. Success hinges on aligning system features with the strategic goals
of the organization while ensuring adaptability in a dynamic environment. Below are

the key requirements for a successful design, explained in detail:

Comprehensive Understanding of Organizational Processes
An effective design begins with a thorough analysis of the organization's existing
processes, objectives, and pain points. This understanding ensures that the system
integrates seamlessly into workflows and addresses specific needs. For example,
identifying bottlenecks in current operations allows the system to introduce solutions
that enhance efficiency. Additionally, by involving stakeholders in this phase, the
design process benefits from diverse perspectives, ensuring the system is user-friendly

and widely adopted.
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Timely and Effective Solutions
The ability to deliver solutions that address immediate concerns while anticipating
future requirements is critical. An information system should not only solve current
problems but also be scalable and flexible enough to handle growth or changes in the
organization. For instance, a system designed for a small department should have the
potential to expand as the organization grows, avoiding costly redesigns or
replacements. Timeliness is equally important; delays in design or deployment can

result in missed opportunities and inefficiencies.

Simplified Maintenance and Prolonged System L.ife

Maintenance is a significant part of any system's lifecycle. A successful design
minimizes the complexity of maintenance tasks by using modular, well-documented
components that can be easily updated or replaced. Additionally, robust design
practices, such as error handling and performance optimization, contribute to a system's
longevity. Prolonging the system's life reduces costs over time, ensuring a higher return
on investment. Moreover, regular updates and proactive enhancements keep the system
relevant and efficient in the face of evolving technology and organizational needs.

Meeting these requirements is essential for designing a system that is not only efficient
and effective but also adaptable to future challenges. A well-designed IS contributes to
operational success by streamlining processes, improving decision-making, and
supporting organizational growth. With careful planning and adherence to these
principles, organizations can create systems that stand the test of time while delivering

continuous value.
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111.3 Importance of Methodology

1. Purpose and Benefits of Methodologies in Information System Design

The development of an Information System (IS) is a complex process that requires a
structured approach to ensure efficiency, accuracy, and adaptability. Methodologies
provide a formalized framework that guides the design and development process, aligning
technical solutions with organizational goals while minimizing risks. Below, we explore

the purpose, benefits, and examples of methodologies commonly used in IS design.

e Purpose of Methodologies

Methodologies bring clarity and structure to the IS development process. They serve as a
roadmap, ensuring that each phase of the system’s lifecycle is approached systematically.

The core purposes include:

e Problem Clarity: By following a structured methodology, teams can clearly define and
understand the problem they are addressing. This prevents ambiguities and ensures that the
system is tailored to the organization's specific needs.

e Objective Evaluation of Solutions: Methodologies encourage the use of standard
practices and benchmarks to evaluate potential solutions, ensuring that decisions are based
on data and organizational priorities rather than subjective preferences.

e Consistency, Reliability, and Flexibility in Design: A methodology ensures that the
system is designed using consistent practices, resulting in reliable and adaptable solutions

that can evolve with changing organizational needs.

e Benefits of Methodologies

The adoption of methodologies offers several advantages that improve both the process

and the final outcome of IS development:
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e Promotes Collaboration Among Stakeholders: Methodologies provide a shared
framework that fosters communication and cooperation between technical teams, business
stakeholders, and end-users. This ensures that all perspectives are considered, leading to a
system that meets diverse needs.

e Enhances Rigor in Development: By following well-defined steps and guidelines, teams
can maintain high standards of quality throughout the development process, reducing errors
and ensuring a robust system.

o Reduces Costs and Delays: Methodologies streamline development activities, helping
teams stay on schedule and within budget. By identifying potential issues early, they

prevent costly rework or delays.
2. Examples of Methodologies

Several methodologies have been developed to address the diverse requirements of IS

design. Here are some prominent examples:

1. MERISE: A methodology that emphasizes data and process modeling, MERISE is
particularly useful for systems that require strong alignment between organizational
processes and information flows. It divides the development process into strategic,
organizational, and operational levels, ensuring a holistic approach.

2. SSADM (Structured Systems Analysis and Design Method): SSADM is a methodology
focused on system analysis and design. It uses detailed models and diagrams to document
system requirements and architecture, ensuring clarity and precision in development.

3. RUP (Rational Unified Process): RUP is an iterative methodology that emphasizes
flexibility and adaptability. It divides development into four phases—Inception,
Elaboration, Construction, and Transition—allowing teams to refine the system

incrementally based on user feedback and changing requirements.
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I. The MERISE Approach

IV.1. MERISE: A Comprehensive Methodology for Information
Systems Design

MERISE is a widely-used methodology for designing information systems (IS),
particularly in environments where data and process alignment are critical. It provides a
structured approach to model, analyze, and implement systems by focusing on both data
and processes at various levels of abstraction. This methodology is known for its

systematic organization of information and its emphasis on adaptability and precision.

IVV.2. Key Components of MERISE

1. Data Models
Data models in MERISE focus on the representation of information storage. These
models define how data is organized, stored, and related within the system. By
structuring data effectively, MERISE ensures that the system’s memory aligns with

its operational requirements.

2. Process Models
Process models describe the operations performed on data. They detail how
information flows through the system, transforming raw data into meaningful
outputs. These models are crucial for understanding and optimizing the functional

aspects of the system.
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IV. 3. Three Levels of Abstraction in MERISE

MERISE introduces a three-tiered approach to abstraction, ensuring clarity and focus at

different stages of system development:
1. Conceptual Level (What)

This level provides a high-level, abstract representation of data and processes. It
focuses on what the system must do, independent of how or where it will be
implemented. For example, it may define entities such as “Customer” and their

relationships without considering specific database technologies.
2. Organizational Level (Who, Where)

The organizational level addresses the actors, locations, and interactions within the
system. It specifies who will perform tasks, where processes will occur, and how

these interactions will flow across different departments or locations.
3. Operational Level (How)

At this level, the methodology defines the detailed steps for implementing the
system. It includes specific instructions, tools, and technologies required for system

deployment, bridging the gap between design and execution.

V.4 Cycle of Abstraction in MERISE

MERISE employs a cyclical approach to abstraction, facilitating iterative refinement and

ensuring coherence across levels:
1. Collect and Organize Information

The process begins with gathering detailed requirements and organizing relevant

information from stakeholders.
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2.

Create Conceptual Models

Conceptual models such as the Conceptual Data Model (MCD) and Conceptual
Process Model (MCT) are developed to represent high-level structures and

transformations.

Transition to Organizational and Operational Models
These models (e.g., Organizational Data Model (MOD) and Organizational
Process Model (MOT)) introduce constraints such as location, actors, and

resources, eventually leading to detailed operational models for implementation.

I\VV.5 Key Models in MERISE

1.

2.

Conceptual Data Model (MCD)
The MCD represents the memory of the system and focuses on entities and their
relationships:
o Entities: Objects with distinct properties (e.g., Customers, Orders).
o Associations: Relationships between entities (e.g., a Customer places an
Order).
Guidelines:
o Avoid data redundancy to maintain system efficiency.
o Ensure compatibility with relational databases to facilitate integration and
scalability.
Conceptual Process Model (MCT)
The MCT outlines information transformation through:
o Activities: High-level system functions (e.g., processing orders).
o Processes: Components of activities (e.g., validating payment).
o Actions: Atomic operations such as updating, deleting, or querying data.
This model ensures a clear understanding of how data evolves within the

system.
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Organizational Models (MOD, MOT)
Organizational models incorporate constraints such as:
o Locations (Where): Physical or virtual spaces where operations occur.
o People (Who): Roles and responsibilities of actors.
o Resources (How): Tools and technologies required for execution.
Operational Models
MERISE concludes with operational models, divided into:
o Logical Models: Define software-level structures, including databases and
interfaces.
o Physical Models: Reflect hardware-level implementation, detailing how

components interact in the real world.
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CHAPTER 5 CONCEPTUAL DATA MODEL

o Definition: The process of representing the static subsystem of an information system to
capture the structure and organization of data.
e Obijective:
o Define and document all significant data in the domain.
o Ensure data integrity and avoid redundancy.
o Provide a foundation for database design.
o Example Context: An educational system where students, courses, and instructors are

managed.

11.1 Entities

o Definition: Real-world objects or concepts with independent existence in the domain.
o Examples:

o Student: Attributes include Student Code, Name, Date of Birth.

o Teacher: Attributes include Teacher Code, Specialization.

o Module: Attributes include Module Code, Title, Coefficient.
e Significance:

o Entities are the core elements of the data model.

o Must have unique identifiers (primary keys) for identification.

11.2 Attributes

o Definition: Properties or characteristics of an entity.

e Example:
o Student: Name, Date of Birth, Registration Number.
o Module: Name, Credit Hours.
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o Key Considerations:
o Attributes must be atomic (indivisible).

o Attributes should fully and uniquely describe their associated entities.
11.3 Associations

o Definition: Relationships that link entities based on Enterprise rules.
o Examples: A Student belongs to a Section.
o A Teacher teaches multiple Modules.
e Representation:
» Associations are defined with their cardinalities (e.g., one-to-many, many-
to-many). Example: A Module is taught by one or more Teachers (1,N).
= A Student takes multiple Modules (N,M).

11.4 Management Rules

o Definition: Constraints and rules governing data and relationships in the domain.
e Example, Figure V.1:

o A Student cannot belong to more than one Section.

o A Module has a coefficient that varies by Field of Study.

o A Teacher can teach multiple Modules but must have a specialization.

Etudiant
% Code_Etud [ Enseignant
Mom_Etud 7
Pren_Etud ¥ Code_Ens
Mom_Ens
Pre_Ens
Spe_Ens
1.n 1n

L

Teach

Figure V.1. Example of Entity Relation Model
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I11. Entity-Relationship Modeling (E-R Model)

The Entity-Relationship (ER) model is a crucial tool in information systems design,
especially for representing the structure of relational databases. By providing a clear and
visual representation of entities and their relationships, the ER model offers a foundational
framework for system development. Below, we explore the purpose and the key steps

involved in creating an effective ER model.
I11.1 Purpose of ER Modeling

1. Visual Representation of Entities and Their Relationships

The primary goal of ER modeling is to visually depict the entities within a system
and the relationships that exist between them. Entities represent real-world objects
or concepts (e.g., customers, orders, products), while relationships describe how
these entities interact with one another. This visual representation makes it easier to

understand and communicate complex data structures.

2. Basis for Implementing Relational Databases

ER diagrams serve as the blueprint for implementing relational databases. They
guide the creation of tables and the establishment of relationships between them.
Each entity becomes a table, and relationships are translated into foreign key
constraints or join operations. Thus, ER models are essential for ensuring that the

database schema is properly designed and normalized.
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I11.2 Steps in Creating an ER Model

The process of developing an ER model involves several steps that ensure all relevant

entities, attributes, and relationships are accurately defined and represented:

1.

Identify Entities

The first step is to determine all meaningful objects within the domain of the
system. Entities are typically nouns that represent real-world objects, concepts, or
events that are relevant to the business or application. For instance, in a retail
system, entities might include "Customer,” "Product,” "Order,” and "Payment."

Define Attributes

After identifying the entities, the next step is to specify the properties or attributes
of each entity. Attributes provide more detail about each entity. For example, a
"Customer" entity might have attributes such as "Name," "Address,”" and "Phone
Number,” while a "Product” entity could include "Price," "Description,” and "Stock
Quantity." Attributes are often represented as ovals connected to their respective

entities in the ER diagram.

Establish Associations

Once entities and their attributes are defined, the next step is to establish
relationships between the entities. Associations indicate how entities interact with
one another. For example, a "Customer"” may place an "Order,” and an "Order" may
contain multiple "Products.” These relationships help to define the business logic
and data flow within the system. Relationships are represented by diamonds in ER

diagrams, connected to the entities they link.

71



4. Assign Cardinalities

Cardinality refers to the number of instances of one entity that can be associated
with another. It defines the minimum and maximum occurrences for each
relationship. For instance, a "Customer™ can place many "Orders" (one-to-many),
but an "Order" can only belong to one "Customer” (many-to-one). Cardinalities are
critical for defining the rules of data integrity in the database, Figure V.2. The most

common cardinalities include:

o One-to-One (1:1): Each instance of an entity is related to one instance of
another entity.

o One-to-Many (1:N): One instance of an entity is related to multiple
instances of another entity.

o Many-to-Many (M:N): Multiple instances of one entity are related to

multiple instances of another entity.

o Example: A Student registers for multiple Modules.
o A Module is associated with multiple Sections.

Module Etudiant
¥ Code_Module % Code_Etud
Des_Module MNom_Etud
Pren_Etud
. Appartenir
Enseigne

Section

Enseignant

? Code_Sec
% Code_Ens Mom_Sec
Mom_Ens Affecter
Pre_Ens
Spe_Ens

Figure V.2. Example of Entity Relation Model of Course Management




IV Verification and Normalization

IV.1 Normalization in Data Modeling: Definition, Rules, and

Examples

Normalization is a critical concept in database design, ensuring that the data model is
structured in a way that minimizes redundancy, improves data integrity, and enhances
logical consistency. It is the process of organizing data in a way that reduces dependency
and improves the efficiency of database operations. By following a set of established rules,

normalization helps ensure that data is accurate, well-organized, and easy to maintain.
1. Definition of Normalization
Normalization involves organizing the data model to ensure it is:

e Accurate: The data accurately represents real-world entities and relationships,
without errors or inconsistencies.

e Non-redundant: Redundant data is minimized, preventing unnecessary duplication
and ensuring data is stored efficiently.

o Logically consistent: The relationships and dependencies between entities follow
the logical rules of the domain, ensuring the database functions correctly.

Normalization is achieved by applying a series of steps or rules, known as normal forms, to
the database design.

2. Rules for Normalization
The following rules ensure that the data model adheres to the principles of normalization:

1. Every Entity Must Have a Unique Identifier (Primary Key)
Each entity in the database must have a unique identifier, known as the primary

key, to distinguish one instance from another.
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The primary key ensures that each record can be uniquely identified, which is
essential for efficient data retrieval and maintaining data integrity. For example, in
a library system, a Book entity might be identified by its ISBN, which uniquely

distinguishes each book in the collection.

2. Attributes Must Depend Entirely and Directly on the Identifier
Attributes (properties or characteristics) of an entity must be directly and entirely
dependent on its primary key. This rule eliminates partial dependencies, ensuring
that no attribute is stored in a way that relies on only a portion of the primary key.
For example, in a library system, the Author Name attribute must be associated
with the Book entity, as each book has a specific author. It cannot depend on just

part of the book’s identifier (e.g., genre or title).

3. Relationships Must Accurately Reflect Domain Rules
The relationships between entities must follow the business rules and constraints of
the domain. This means that the way entities are linked must reflect real-world
interactions and rules. For example, in a library system, the relationship between a
Book and a Borrower reflects the rule that a borrower can borrow multiple books,

but each book can be checked out by only one borrower at a time.
3. Examples of Normalization in Real-World Systems
To better understand how normalization works, let’s explore some practical examples:

1. Educational System
In an educational system, the entities might include Student, Section, Module, and

Teacher.
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o Entities:
= Student: Represents the individual students in the system.
= Section: Represents specific groups or classes of students.
= Module: Represents the subjects or courses taught.
= Teacher: Represents the instructors of the modules.
o Associations:
= A Student belongs to a Section.
= A Teacher teaches a Module.
2. Library System
In a library, the entities might include Book, Author, and Borrower.
o Entities:
= Book: Represents the physical or digital books in the library’s
catalog.
= Author: Represents the creators of the books.
= Borrower: Represents individuals or organizations borrowing books
from the library.
o Associations:
= A Borrower can borrow multiple Books.
= Each Book can have one or more Authors (depending on the
system's design).
= The Borrower-Book relationship is typically one-to-many, where
one borrower can borrow multiple books, but each book can only be

borrowed by one person at a time.
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3. Example of Client and Commands, Figure V.3
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Figure V.3. Example of Entity Relation Model of Course Management
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CHAPTER 6:

CONCEPTUAL PROCESS MODEL

I Introduction to Process Modeling

Process modeling is an essential aspect of information systems design, offering a
structured approach to representing the dynamic activities that take place within a system.
By focusing on actions, events, and their results, process modeling helps to clarify how the
system will behave in response to different inputs or triggers. This section delves into the
purpose, objectives, and practical applications of process modeling, providing a deeper
understanding of its importance in system development.

1.1 Definition of Process Modeling

Process modeling involves creating visual or conceptual representations of the processes
within an information system. These models outline how various components interact, how
data flows through the system, and how actions are triggered by specific events. The
primary goal of process modeling is to capture the "dynamic" aspects of the system—those

elements that evolve over time due to various inputs, user actions, or external events.

For example, in an e-commerce system, process models can depict how a customer places
an order, how payment is processed, and how the order is shipped. These dynamic
interactions are crucial for understanding how the system operates in real-time and how it

responds to changes in its environment.
1.2 Objectives of Process Modeling

1. Define System Behavior in Response to Events

One of the key objectives of process modeling is to define how the system behaves

when specific events occur.
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An event can be any change in the system’s state or an external trigger that prompts
the system to take action. For instance, in a vacation camp reservation system, an
event might be a customer selecting a specific date for booking. The process model
will define how the system responds to that event, whether it's checking
availability, confirming the reservation, or processing payment. By mapping out
these behaviors, process modeling helps ensure that the system behaves predictably

and appropriately under various scenarios.

Ensure Processes Align with Enterprise Rules

Process models ensure that the system's operations align with the rules and
constraints of the business or enterprise. These rules might include policies,
regulatory requirements, or organizational guidelines that govern how the system
should behave. For instance, in an e-commerce system, a business rule might state
that a customer must not be able to place an order if they haven't provided valid
payment information. Process models help in enforcing such rules by clearly
outlining each step and decision point in the process.

Support Workflow and Process Optimization

Process modeling plays a critical role in identifying inefficiencies and bottlenecks
within a system. By visually mapping out the processes, it becomes easier to spot
areas that could be streamlined, automated, or improved. For example, in a vacation
camp system, the reservation process may involve several manual steps, such as
confirming payment or sending confirmation emails. A process model can help
identify which steps could be automated or simplified to improve efficiency and
reduce delays. Workflow optimization leads to faster response times, cost

reductions, and a better user experience.
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1.3 Example Context: Application of Process Modeling

1. Vacation Camp Managing Reservations

In a vacation camp system, process modeling can be used to represent the flow of
reservations from start to finish. When a customer chooses a date, an event triggers

a sequence of processes:

o Initial Event: The customer selects their desired dates for booking.

o Process Flow: The system checks availability, validates payment details,
and processes the reservation.

o Final Outcome: A confirmation is sent to the customer, and the booking is

saved in the system.

This process model ensures that each step is carried out in accordance with the
camp’s policies, such as only confirming reservations when payments are
successfully processed. Additionally, it can identify areas where the process might
be slowed down, such as manual payment verification, which could be automated

to improve efficiency.
2. E-Commerce System

In an e-commerce system, process modeling is crucial for managing the flow of

actions from browsing to order fulfillment. The steps might include:

o Initial Event: A customer places an item in the shopping cart.

o Process Flow: The system checks product availability, calculates the total
price (including taxes and shipping), and prompts the user to enter payment
information.

o Final Outcome: The payment is processed, the order is confirmed, and

shipping details are provided.
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The process model ensures that business rules, such as no checkout without valid
payment details, are enforced. Additionally, by modeling the entire flow, the
system can be analyzed for inefficiencies, such as unnecessary steps during
checkout, which can be improved for faster transactions and a smoother customer
experience.
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I1 Components of Process Modeling

11.1 Events, Actions, and Results: Definitions and Significance

Understanding events, actions, and results is essential for designing dynamic and
responsive information systems. These elements form the core of process modeling, where
events trigger actions, and actions produce results, ultimately driving the functionality of
the system. Below, we explore the definitions, examples, and significance of each of these

elements.
1. Events: The Triggers of System Actions

An event is any stimulus—either internal or external—that triggers a system action.
Events can be caused by users, external systems, or internal conditions within the
system itself. They act as the catalysts for processes that change the state of the
system or produce outputs. Events are fundamental in process modeling because

they initiate the flow of actions within the system, leading to various results.

Examples of Events

o External Events: These are events initiated by external factors, typically from users or
outside systems. For example, in an e-commerce system, when a customer places an
order, that external action triggers a series of processes such as checking inventory,
processing payment, and arranging shipment.

o Internal Events: These events are generated within the system, based on its internal
state or conditions. For instance, in an inventory management system, when a
threshold for stock level is reached, an internal event might trigger a process that

automatically generates a restocking order.
Significance of Events

o Initiating Processes: Events are the starting points for all system processes. Without

events, no action would occur, and the system would remain static.
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o Clear Definition: It is critical to clearly define events, specifying their source (who or
what triggers them) and their impact (what processes or actions they trigger).
Misunderstanding or poorly defined events can lead to system errors or unexpected
behaviors.

2. Actions: Operations in Response to Events
Definition of Actions

An action is an elementary operation that is performed as a response to an event.
These operations are the steps that directly result from events and contribute to the
system's functionality. Actions are essential in transforming data, updating records,
and fulfilling business processes. Each event typically leads to one or more actions

that modify the system's state or produce outputs.

Examples of Actions

o Create a New Record: This action involves adding new data to the system. For
instance, when a customer makes a reservation in a booking system, the system
might create a new record for that reservation, storing details like customer name,
dates, and payment information.

o Update an Existing Record: This action modifies an existing record in response
to changes. For example, if a customer changes their booking dates, the system
will update the reservation details accordingly.

o Delete a Record: In certain cases, actions can also involve removing data from the
system. For example, if a customer cancels a reservation, the system will delete the

reservation record and update the availability of resources (such as rooms or seats).
Significance of Actions

o Direct Response to Events: Actions are the direct result of events and form the

heart of system behavior. Without actions, events would have no tangible impact.
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o

System Functionality: Actions are necessary to achieve the functional objectives
of the system, such as updating records, generating outputs, or initiating further
processes.

Granularity: Actions must be defined at a level of detail that ensures clarity and
consistency in the system’s operation. Each action should be unambiguous and

correspond directly to a system requirement or business rule.

3. Results: Outputs and Further Actions Triggered by Processes

Definition of Results

Results refer to the outputs produced by processes or the new events that are

triggered as a consequence of actions. These results can take various forms, such as

notifications, updates, or additional actions that affect the system's state or trigger

further processes. Results are crucial for maintaining the flow of operations,

ensuring the system responds appropriately to events and actions.

Examples of Results

o

A Confirmation Email: In an e-commerce system, once a customer completes
their purchase, a confirmation email is sent as a result of the successful transaction.
This is an example of an output that informs the user about the status of their order.
A Restocking Order for Low Inventory: In an inventory management system,
when stock levels for a particular product fall below a predefined threshold, a
restocking order might be automatically generated. This result ensures the system
continues to function smoothly by replenishing inventory before running out of
stock.

Significance of Results

@)

Closing the Loop: Results complete the loop between events and actions. They
provide feedback or output from the system, indicating that the system’s process

has been successfully executed or that further actions are required.
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o Further Actions: Results can also trigger new events or actions. For example, a
restocking order generated by an inventory threshold event can trigger additional
actions, such as notifying the supplier or updating inventory records.

o Maintaining System Flow: Results ensure that the system remains dynamic and
responsive. They maintain the flow of operations, facilitating continuous processes

and ensuring the system adapts to changes in real-time.

Events, actions, and results from the fundamental building blocks of dynamic systems.
Events serve as the triggers that initiate processes, actions are the operations that respond
to these events, and results are the outputs or subsequent events that follow.
Understanding the relationships between these elements is critical for designing efficient,
responsive, and functional systems that can effectively meet user needs and business
requirements. Whether in an e-commerce system, a reservation system, or inventory
management, these components ensure that the system operates smoothly, maintains

flexibility, and remains adaptable to change.

111 Process Flow
I11.1 Process Flow and Process Modeling Techniques

Process modeling is a powerful tool used to represent the dynamic sequence of activities
within an information system. By outlining how events trigger actions and lead to results,
process models help ensure that systems operate smoothly, efficiently, and in alignment
with business rules. Below, we explore the definition and examples of process flows, as
well as the different modeling techniques that can be used to visually represent these

processes.
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1. Definition of Process Flow

A process flow is the sequence of activities or steps that are triggered by specific events
and ultimately lead to a result. Each step in the process corresponds to either an action that
modifies the state of the system or an output that informs users or other systems about the
system's status. These flows are vital in ensuring that business processes are executed in a
systematic, predictable manner, and they can be modeled using various techniques to

improve clarity, optimize performance, and enhance communication between stakeholders.
2 .Examples of Process Flow

Order Process
This example illustrates the steps in an e-commerce system where a customer places an

order:

o Event: The customer places an order for a product. This event triggers the
order processing system.

o Action: The system validates stock availability, ensuring that the product is
in inventory.

o Result: Based on stock availability, the system either confirms the order or

declines it, informing the customer accordingly.

Library Borrowing Process
This example represents the process of borrowing a book from a library:

o Event: A student submits a borrow request for a book.

o Action: The system checks the availability of the requested book in the
library’s catalog.

o Result: The system either approves or rejects the borrow request based on
the book’s availability. If approved, the student can proceed with borrowing

the book; if rejected, the student is informed that the book is unavailable.

85



3. Process Modeling Techniques

To represent these flows visually and systematically, various process modeling techniques
are used. These techniques help to clearly define each step, event, action, and result,

enhancing the design, understanding, and optimization of the system.

Flowcharts
Flowcharts are one of the most commonly used tools for visualizing process flows.
They represent the sequence of events, actions, and results in a diagrammatic format,

with arrows indicating the direction of flow.

o Example: A flowchart can be used to show the steps involved in a
reservation process for a hotel. The flowchart would illustrate how the event
of a reservation request triggers actions like checking room availability,

confirming the booking, and sending a confirmation email.

Flowcharts provide a clear, easy-to-follow depiction of processes, making them
useful for both system designers and non-technical stakeholders to understand

process flow.

Event-Driven Process Chains (EPCs)

Event-Driven Process Chains (EPCs) focus on the relationships between events and the
actions they trigger. EPCs represent processes in a way that highlights how each event

leads to specific actions, which can trigger further events or results.

o Example: In a hotel booking system, EPCs would depict how an event
(such as a customer initiating a booking) triggers actions (like checking
availability and reserving the room). Each step would be shown as a link in

a chain, where actions are linked to the events that trigger them.

EPCs are particularly useful for modeling systems that have a clear, sequential
event-response structure, making them ideal for systems where events drive much

of the activity.
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State Diagrams
State diagrams focus on the different states that an entity can be in, and how those

states change based on events. State diagrams are often used to track the lifecycle of an

entity (e.g., a product, a user, or a booking).

o Example: In a library system, a state diagram can show the status of a
library book, such as "available,” "borrowed,"” or "reserved.” The diagram
would also show how events (e.g., a book being checked out) trigger

transitions between these states.

State diagrams are especially useful for systems that require tracking the life cycle
of objects or entities, ensuring that all potential states and transitions are understood

and properly managed.

IV Examples of Process Flows in Context

1. Reservation Handling in a Vacation Camp
This process example illustrates how events, actions, and results unfold in a
vacation camp system:
o Event: "Reservation request received" from a potential guest.
o Actions:
= The system checks room availability.
= |t then reserves the room for the guest if availability is confirmed.
= A confirmation email is sent to the guest.
o Result: The reservation is either confirmed or declined, based on room

availability.

This process ensures that customers receive timely responses to their reservation

requests and that the camp can efficiently manage room availability.
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2. Order Fulfillment in E-Commerce

In an e-commerce system, the order fulfillment process can be mapped as follows:
o Event: "Product order placed"” by a customer.
o Actions:

= The system verifies stock levels to ensure that the ordered product is
available.

= |f stock is available, the product is allocated to the order and
prepared for dispatch.

= |f stock is low or unavailable, the system may generate a backorder
or notify the customer of the delay.

o Result: The order is either shipped to the customer or placed on backorder,
depending on stock availability.

This process is essential for ensuring that customers receive their orders in a timely

manner and that the system handles stock shortages efficiently. Figure VI.1.

Demande
de
réeservation

Traitement Demande

Chambres
disponibles

Verifier la demande
Quvwvrir dossier

Demande Accuse de
d’information reception

Figure VI.1. Process Flow, Example

88



V Conclusion
This chapter introduced the concept of system design and its significance in building

effective information systems. We focused on two critical aspects: data design and
processing design. Data design ensures the proper structure and management of data within
the system, while processing design focuses on how data is handled and transformed to
provide actionable insights. A well-executed system design is essential for creating
systems that are efficient, scalable, and secure, ensuring they meet the organization’s

needs.
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Exercises and Directed Work

DW Series No. 1: The Company and ICT

Exercise No. 1 (Introduction)

In a table, classify the activities, business domains, and types of organizations:

1. Activities
o Calculating invoices for a client
o Recruiting a doctor
o Announcing new job openings on the internet
o Paying for books purchased
o Calculating the payroll for October
o Restocking fruits and vegetables in a market
o Restocking spare parts
o Enrolling a new student
o Employee sick leave
o Aclient's wedding
o Anemployee's wedding
o Mobilis promotion
o Teacher promotion
o Inventory of store products
o Stocktaking of medicines in a pharmacy
o Newborn for a pilot
o Patient’s appointment
o Deleting a phone subscriber
o Transferring a student
2. Business Domains
o Customer Management
o Accounting
o Human Resources Management (HRM)
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o Inventory Management

o Billing

o Marketing and Advertising
o Production Management

o School Management

Exercise No. 2 (METRO D'ALGER), text extracted from the official EMA website
The Métro d'Alger Company (EMA), created in 1984, operates as the delegated project
manager for the Ministry of Transport, responsible for studies, construction, and operation
of a subway and surface passenger transport network, known as the Métro d'Alger.
Since its transformation in 1989 into a Public Economic Enterprise, a joint-stock company
with a share capital of 380,000,000 DA, EMA has also developed its study and engineering
capacities for transportation and circulation planning. It created the Urban Transport
Studies Bureau (BETUR), which became a 100% subsidiary of EMA in 2011. As part of
the urban transport development plan, EMA has been entrusted with new projects since
2005, including the study, construction, and operation of trams across the country, as well
as the renovation and technological upgrade of cable cars and aerial tramways in various

cities.
Questions:

1. Extract two relevant and two irrelevant pieces of information from the text.
2. Derive a text from the organizational chart of Metro d'Alger.

Exercise No.3

Complete the following organizational chart:
The director, R. AMER, has a collaborator, A. MALEK, who assists him in his duties.
Three services report to the management: the commercial service led by M. MILI

(purchases & sales), the administrative service led by L. CHIHKI (Accounting and
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Personnel Management), and the technical service led by B. MOHANED (3 team

leaders and 26 workers).

The sales department, led by R. BARA, manages a team of 6 salespeople. The
purchasing department (A. MALEK) has three employees. At the head of accounting,
S. MOUNI supervises 2 accountants. Personnel management (N. ROBERT) has 4

employees.
R. AMER
Directeur
[
AMALEK || o | e L[ i L
Achat || o I e I s e
Exercise No. 4 (Computer Constructor Company)

Computer Constructor Company (C3) specializes in assembling computers from various
components (Hard Drives, RAMs, Motherboards, Servers, etc.) and has a headquarters in
Algiers, including a purchasing department and a central warehouse for component
storage. Additionally, C3 has branches (subsidiaries) in the provinces of Mila, Constantine,
Oran, Annaba, and Ouargla, each with its own stockroom.
When a product is needed at a branch and is not available in its stockroom, it is ordered
from the central warehouse using a purchase order. The central warehouse, based on the

product’s availability, sends the product along with a delivery note. If the product is
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unavailable in the central warehouse, the stock manager issues a purchase order to the
purchasing department, which then contacts suppliers via a purchase order. The product is
delivered to the central warehouse with a delivery note, and the supplier receives a receipt
note after the goods are verified. A copy of the delivery note is sent to the purchasing

department for payment to the supplier via bank transfer.

Questions:

1. Provide the different organizational charts of the company.
2. In atable, classify the company’s internal and external documents.

3. Create flow diagrams.

Exercise No. 5 (Alia at the pharmacist’s)

Last week, Alia went to the doctor due to bronchitis. She was prescribed medication and
tests. She first completed her tests, then went to the pharmacist. She handed him the
prescription and the Echiffa card. The pharmacist provided two non-reimbursable tonics,
but the bronchial fluid (Broncoclar) was unavailable. Alia left her card and prescription
with the pharmacist.
In the meantime, the pharmacist contacted his supplier, AblaPharm, which also did not
have the medication in stock. The pharmacist sent a purchase order containing Broncoclar
and other medications.
The commercial director at AblaPharm then contacted Saidal to supply the essential
products for the production of Broncoclar. He sent a purchase order. The following day,
Ali, the delivery agent from Saidal, brought the products to AblaPharm with a delivery
note and an invoice. He met Amir, the stock manager, who verified the merchandise and
issued a receipt note. Amir then sent the invoice and delivery note to accounting for
payment via a bank transfer.
Amir then collected the necessary products for Broncoclar production from the production
department, which proceeded with manufacturing. Once Broncoclar was ready, Ammar,

the delivery agent from AblaPharm, took it with an invoice to the pharmacist, who paid for
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it in cash. The pharmacist called Alia to deliver the medication, where she paid, and the

pharmacist returned her card and prescription.
Questions:

Provide the different organizational charts of the company.
Create flow diagrams.

Identify two relevant and two irrelevant pieces of information.

N

Based on the provided organizational chart, explain the internal organization in a
text.

5. Based on the proposed organizational chart, give the SP, Sl, and SO.

Clients

7 ™

Vente ®| Personnel

L \
v ¥ V v
Production > Comptabilité _ﬁ Banque
L / 2 &
v ¥
KApprovisionnement ® Direction /
-

Foumisseurs

Légende

— Flux d’'imformation
————— » Flux de matiére
——_>Flux monétaire
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DW Series No. 2: The Company and ICT

Exercise  No.l1 (Final Exam

2022

Comprehension  Questions, 5  pts)

Choose a company of your choice and explain the main steps to create an automated

information system. Provide an example for each feature.

Exercise No.2

Question | (04 pts). Complete the following:
- SIA: Automated Information System

- SI3A: Information System to Automate

- SInA: Non-Automated Information System

- SInAB: Non-Automatable
System

- SIAB: Automatable Information System

Exercise No. 3 (Exam 2023)

Information

At the beginning of each month, the Wilaya of Mila pays its 5,000 employees. The Human

Resources (HR) department sends the list of employees along with the salary amount for

each to the accounting department. If an employee takes sick leave, the HR department

sends the medical certificates to the accounting department, which calculates the new

amount and sends the list to the payroll department.

Additionally, the accounting department adds salary increases if the employee presents

justifications, for example: a birth certificate for a newborn, a marriage certificate, etc. The

payroll department sends the list with the justifications to the director for signature. In all

cases, the head of the payroll department sends the signed list to the bank with a transfer

order. The employee is notified via their mobile phone and can then go to withdraw their

salary.
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Questions
1. Establish the information flow.

2. Propose a programmable action, a non-programmable action, and a scheduled action.

Provide an example for each functionality.
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DW Series No. 3: Information Codification

Exercise 1

The proposed document presents an example of an invoice. We want to analyze this
document to identify the information elements it contains and classify them if possible.

1. Extract all the information in this document, distinguishing between categories
(attributes) and their occurrences.

2. Encode all attributes and specify the type of encoding used.

3. Provide an example for each feature.

4. Suppose we have automated invoicing; provide two examples for each type of

control.
Exercise 2

Part 1 (6 points)

MonBus is a national company for student bus transport. It consists of 1,500 buses, each
characterized by the year of circulation, the number of seats, and a unique chassis number.
The chassis number is a complex set of alphanumeric signs assigned to each vehicle by the
manufacturer, e.g., VF1BBR7CF31492667 by Renault or wvwWw1453FRRB354RBR4 by

Volkswagen.

Questions:

1. In your opinion, why don't we replace the vehicle license plates with the chassis
numbers, given they are unique? (2 points)

2. MonBus only contains buses. Modify the current license plates to adapt them to the
company, and explain. (2 points)

3. We want more information about the affiliated university rather than just the

province code. Propose a code. (2 points)
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Reminder: Algerian vehicle registration system.

267892 120 34
Numéro Typeéu/ Année‘(de Code Wilaya

séquentiel véhicule Circulation

Exercise 3: Codification a New University

A new university is being constructed with 10 zones, each containing a maximum of 500

buildings.

1. Knowing each building has 40 rooms, calculate the number of rooms per zone.

2. Each building consists of two blocks, and each block has five floors. Propose an

encoding to identify the zone, building, block, floor, and room number for each.

3. Suppose we want to introduce types of zones:

@)

o

o

Lecture halls: max 50, 1 zone.

Administrative: max 50, 2 zones.

Lab rooms: Various types (Computer Science, Biology, Chemistry, Physics,
Hydraulics, etc.), max 50/zone, 4 zones.

Libraries: 6 libraries/zone, 2 zones.

Recreational: 3 restaurants, 3 dorms, 2 sports halls (1 for girls, 1 for boys).

Propose a coding system for buildings in each type of zone, and a general coding

system.

4. Provide codes for the following:

o

o

o

Administration No. 15.
All computer science lab rooms.

All buildings in zone 4.
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o Room No. 5in zone 3.
o Lecture hall No. 20.

Exercise 4: (Supplementary, 2019 Exam Problem - 10 points)

"El Ferha" nursery in your city characterizes each child by their code, name, first name,

father’s name, mother’s name, sex, birth date, and place of birth.

Each caregiver manages several groups (max 10), with each group containing a maximum
of 20 children. Children change groups and caregivers every year. Groups are created in
four categories: Babies, Pre-kindergarten, Kindergarten, and Preschool. A category can

have several groups (max 10).

To register their child, a parent downloads a form from the nursery’s website, gets it
approved at the municipality, and submits it to the nursery’s management along with other
documents: birth certificate, photo, and proof of residence. The parent must then pay
either:

e In cash to the accountant (receives a payment slip), or

« By bank transfer, with a receipt characterized by a number, date, and amount.

The bank notifies the accountant of the payment. The accountant sends proof of payment
(payment slip or transfer notification) to the management for printing and issuing the

child's card to the parent.
Part I: Coding

1. Propose a coding system that changes every year, then improve it so it doesn’t
change. (2 points)

2. Modify your code to indicate the city and municipality. (0.5 points)

3. How can it be made national? (0.5 points)

Part 11: Automation
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1. Draw the information flow diagram. (2 points)
2. Provide two programmed and two programmable actions. (1 point)

3. Give an example of direct control and indirect control. (2 points)

Part 111: Modeling

1. Identify all entities with their attributes. (2 points)

Reminder:
A code is an abbreviated representation of information.

Two main applications of coding:

1. Assigning a uniqgue name to a variable in an algorithm or program.
Example: Student number (e.g., NumEtud).

2. Defining rules for the value of a manipulated data element.
Examples of coding types:

1. Sequential Coding: Assigning consecutive numbers to objects.
o Example: 0101, 0102,
2. Segmented Coding: Reserving code ranges for object categories.
o Example: Pharmacy stock management:
= 0001-0999: Over-the-counter drugs.
= 0001-0099: Painkillers.
= 0100-0599: Anti-inflammatories.
= 1100-1500: Prescription-only drugs.
3. Articulated Coding: Codes are divided into segments, each with specific meaning.
o Example: Vehicle registration.
4. Hierarchical Coding: A type of articulated coding using hierarchical levels.
o Example: Book structure.
5. Mnemonic Coding: Representing an object name with characters that remind us of
it.

o Example: Student number (NumEtud).
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DW Series No. 4: Data Modelisation

Exercise No. 1
Consider the following MCDs (or Entity-Association Models):
1. Determine the cardinalities of the associations.

2. Identify the attributes and keys.

3. Derive the management rules.

Fermrne Hormrme

Est marigfe) &

JoLeur Match Ternis

JouefEst joué par

Gagre/Est gagré par

Exercise No. 2 (Exam 2020)
Draw the MCD for each of the following rules:
Rules |

1. Anemployee can own one or more cars.
2. A car can belong to one and only one employee.
3. We are only concerned with the number of cars.
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Rules 11

1. Anemployee can own one or more cars.
2. A car can belong to one and only one employee.

3. We are also interested in the make and year of circulation of the cars.

Rules 111

1. A teacher can teach at one or more universities.
2. A university can include multiple teachers.
3. A teacher can have multiple professional cards, depending on the universities.

Rules IV

1. A teacher can teach at one or more universities.
2. A university can include multiple teachers.

3. A teacher has one and only one professional card.
Exercise No. 3
Given the following Conceptual Data Model (MCD):

1. Deduce the management rules, entities (with attributes and keys), associations, and

cardinalities. Find the Functional Dependency Graph (FDG).

Offre Produit

o.n
#N° offre 11 Correspon@— # N? produit
Date cléture offre Nom du produit
Quantite Prix unitaire

_lon
I N1
@u rniss@ (f(-::‘;mprend

W e

O.n 1.1
# N° fournisseur o

: 11 | #N°contrat
Nom foumlssgur o.n - Dafe contrat
Adresse fournisseur Signer Quantité négiciée
Code postal : .
Ville faurnisseur Signé (oui non)




Exercise No. 4 - Part 11 (9 points) - MonBus Exercise

Every bus is driven by one or more drivers. For instance, the driver Mohammed drives

buses 10 and 12, which go from Grarem to Mila. Bus 12 is also driven by Reda and

Ammar.

A bus has only one starting location (e.g., Zeghaia) but can have multiple
destinations (e.g., university campus, research lab). The distance depends on the
departure and destination locations.

A student can either reside in one of the university dormitories (maximum of 10 per
province) or not, but in both cases, they can take any bus or none at all.

If the student is a resident, they register at the dorm office, bringing their residence
and enrollment certificates. The file is then sent to the transportation office, where
the student collects their card and pays the transport fees.

If the student is not a resident, they register directly at the university's
transportation office, bringing their student card, a photo, and a residence
certificate. To collect the transport card, they must pay the fees at the accounting

department and provide the payment receipt to the transportation office.

Questions

1. Establish the corresponding Conceptual Data Model (MCD) and identify all

entities/associations that will be Access tables (6 points).

2. Establish the information flow for resident and non-resident students (3 points).

Problem

This exercise aims to design an information system for Gaza residents (Survivor System).

The system is mainly focused on:
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1. Finding essential items: water, food, and other supplies.
2. Accessing health services: medicines, hospital transfers, first aid, surgeries, health
monitoring.

3. ldentifying safe areas.
For simplicity, we propose dividing residents into:

1. Donor residents: those offering essential items, health services, medicines, etc.

2. Needy residents: those searching for essential items and health services.
The system follows these management rules:

o [Essential items are characterized by their name and type: water, food, or other
supplies.

« Health services are characterized by their name, type, and address.

e A donor resident may be a health worker, a volunteer with first aid training, or a
regular citizen with medicines or a means of transport. They can also provide
essential items if available.

« A needy resident may require essential items or health services.

« Both types of residents can evaluate areas as: safe, unsafe, or unassessed.

o Areas are characterized by their name, boundaries, and current status (safe, unsafe,

or unassessed).
Questions

1. Draw the MCD (6 points).

2. Where can we include the quantity of essential items needed by the needy resident?
(1 point)

3. Where can we include the quantity of essential items donated by the donor
resident? (1 point)

4. Complete the following tables (4 points).
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Exercise No. 5

Given the following MCD, answer these questions:

e

Identify and discuss the missing cardinalities in the MCD ((a,b)? (c,d)? (e,f)?).

Can a driver hold multiple licenses?

Can a driver operate multiple trucks?

Can a truck have multiple drivers?

typeCarnion
L1 de bype 3.0 | idmargue
Carnion margque
- - - rnodéle
imrnatricul ation walurneMay
dateMiseEnService
o,n
0,h
Peut conduire
numPermis
1,n
Marchandise Conducteur
code 0,0 o o,n | numConducteur
volurne Est livre o
pioicls
a,n 0,n
Eritrendit
L Entrepdt
Intitulé

Se trouve dans

Est distante de

e, f

aniIDme)t_re)///

1,n

1i,n

Willle

codePnstal
narm

Exercise No. 7 (Supplementary)

The Essihha Surgical Clinic has five departments (Cardiology, Neurology, Urology,

Rheumatology, and ENT). It employs 20 doctors, each with a specialty. During

hospitalization, a patient may undergo medical procedures performed by doctors (e.g.,

consultations, radiology, imaging, tests). At the end of hospitalization, the patient receives

a bill.
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Management Rules

w

N oo o &

A patient can undergo one or more hospitalizations at this clinic.

Each hospitalization occurs in one and only one department.

For each hospitalization, a bill is issued (one hospitalization concerns one and only
one patient).

A doctor can work in different departments but can head only one department.
During hospitalization, a patient may or may not undergo medical procedures.
Some medical procedures might never have been performed.

Each medical procedure is associated with a tariff, depending on the patient.

Modifications to the Model

N

A doctor can have multiple specialties.

The system should cover multiple clinics.

The system becomes national, covering 48 provinces.

The system expands to an African level (max. 50 countries).
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General Conclusion

In conclusion, the design and implementation of an effective information system within an
enterprise is crucial for driving operational efficiency, fostering innovation, and enabling
strategic decision-making. As organizations continue to evolve in the digital age, the
integration of advanced technologies such as ICT and analytical tools becomes

indispensable for maintaining competitiveness and achieving long-term success.

Throughout this discussion, we have explored the role of ICT in modern enterprises,
emphasizing its influence on organizational processes, communication, and decision-
making. The importance of analytical tools has been highlighted, showing how data-driven
insights can optimize business operations, enhance customer experiences, and support
informed decision-making at all levels. Additionally, the system design process, focusing
on data and processing design, has been presented as the foundation for building robust,

scalable, and efficient systems that meet both current and future needs.

Ultimately, the integration of well-designed information systems that prioritize accurate
data management, efficient processing, and seamless communication allows enterprises to
thrive in an increasingly complex and competitive environment. By leveraging the right
technologies, tools, and design principles, organizations can not only streamline their
operations but also unlock new opportunities for growth, innovation, and sustained

SUCCESS.

The future of enterprise systems lies in continuous adaptation and the ability to harness the
power of emerging technologies. As businesses navigate the challenges of an ever-
changing technological landscape, the ongoing optimization of system design, data

management, and analytical capabilities will be key drivers of progress and excellence.
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