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Preface 

The main goal with this document: 

Å To give you an overview of what software engineering is 

Å To take you beyond programming to engineering software 

What is Software Development? It is a complex process to develop modern and professional 

software today. This document tries to give a brief overview of Software Development. 

 

This document tries to focus on a practical approach regarding Software Development. 

So why do we need System Engineering? Here are some key factors: 

¶ Understand Customer Requirements 

o What does the customer needs (because they may not know it!) 

o Transform Customer requirements into working software 

¶ Planning   

o How do we reach our goals? 

o Will we finish within deadline? 

o Resources 

o What can go wrong? 

¶ Implementation 

o What kind of platforms and architecture should be used? 

o Split your work into manageable pieces 



iv 

¶ Quality and Performance 

o Make sure the software fulfills the ŎǳǎǘƻƳŜǊǎΩ needs 

 We will learn how to build good (i.e., high quality) software, which includes: 

¶  Requirements Specification 

¶  Technical Design 

¶  Good User Experience (UX) 

¶  Improved Code Quality and Implementation  

¶  Testing 

¶  System Documentation 

¶  User Documentation 

¶  etc. 

You will find additional resources on this web page: 

http://www.halvorsen.blog/documents/programming/software_engineering/  

Information about the author: 

 

Hans-Petter Halvorsen 

The author currently works at the University of South-Eastern Norway. The author has been 

working with Software Engineering for more than 20 years. 

For more information, visit my web site: 

 

https://halvorsen.blog  

http://www.halvorsen.blog/documents/programming/software_engineering/
https://halvorsen.blog/
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Part 1 : Introduction 
In this part, we discuss what software development is with some examples. We also give a brief 

overview of the software history. 

 

 

 

 



 

  

1 Introduction 

What is Software Development? It is a complex process to develop modern and professional 

software today. This document tries to give a brief overview of Software Development. Normally 

we use the terms System Engineering or Software Engineering. 

Software Engineering: https://youtu.be/f4dpWVzpvUE  

System Engineering: The process of analyzing and designing an entire system, including the 

hardware and the software. 

Software Engineering: The discipline for creating software applications. A systematic approach to 

the design, development, testing, and maintenance of software. 

A lot of systems today have a mix of hardware and software that is tightly integrated, like modern 

smartphones, tablets, etc. Creating such systems involves a lot of different disciplines. 

Software is any set of machine-readable instructions that directs a computer's processor to 

perform specific operations. The term is used to contrast with computer hardware, the physical 

objects (processors and related devices) that carry out the instructions. Computer hardware and 

software require each other, and neither can be realistically used without the other, see Figure 

1-1. 

https://youtu.be/f4dpWVzpvUE
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Figure 1-1: Hardware and Software working together 

 

In Figure 1-2 we see a typical network and infrastructure that the software relies on. 

 

Figure 1-2: Typical Network and Infrastructure in Software Development 
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Figure 1-3 we see the complexity of software development and different components that are 

involved. 

 

Figure 1-3: The Complexity of modern Software 

In Figure 1-4 we see the different phases involved in the Software Development Lifecycle (SDLC). 
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Figure 1-4: The Software Development Lifecycle 

The main parts or phases in the software development process are: 

Å Planning 

Å Requirements Analysis 

Å Design 

Å Implementation 

Å Testing 

Å Deployment and Maintenance 

In Figure 1-5 we see examples of some of the different activities involved in the different phases of 

software development. 
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Figure 1-5: Activities involved in the different Software Phases 

As you see, software development involves a lot of phases, they are executed by different 

disciplines and different people. We will discuss and explain all these things later in this document. 

 

Figure 1-6: Have Reviews at all levels in the Development Cycle 



24  1 Introduction  

Part 1: Introduction      

1.1 Background 

Software and software systems are getting more and more complex, so it is important to have the 

ƴŜŎŜǎǎŀǊȅ άǘƻƻƭǎέ ƛƴ ȅƻǳǊ άǘƻƻƭōƻȄέ ǘƻ ōŜ ŀōƭŜ ǘƻ ŎǊŜŀǘŜ ŀƴŘ Ƴŀƛƴǘŀƛƴ ȅƻǳǊ ǎƻŦǘǿŀǊŜΦ 

Software Development is a complex process, and it may involve a lot of money and a lot of people. 

Here are some examples: 

Å Windows 7: A Team with 1000 Developers created Windows 7 

Å Number of Code Lines: Real systems may have millions of code lines 

Å Big money: 100+ million Development Projects 

Å Combination of Hardware and Software: Most of the projects involve both hardware and 

software and integration between them. 

Å iPhone 1: Development period 2004-2007, 1000 Apple employees worked with the device, 

Estimated cost: $150 mill. 

All this need structure! - Software Engineering is the Answer! 
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[http://geek-and-poke.com] 

Project Planning and Management is important in Software Development, and we can use 

different approaches to deal with Software Development, which we will cover in this document. 

Especially so-called Agile approaches, such as Scrum, have become very popular today. 

1.2 Topics 

Below we list the different topics covered in this document. The Software Development Life Cycle, 

shorted SDLC, involves distinct phases, such as:  

¶ Market research 

¶ Gathering requirements for the proposed business solution 

¶ Analyzing the problem 

¶ Create a plan or design for the software-based solution 

¶ Implementation (coding) of the software 

¶ Documentation in different ways 

¶ Testing the software 

¶ Deployment and Installation 

¶ Maintenance and bug fixing 

¶ Marketing 

See also Figure 1-7 for topics involved in software development. 
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There are different approaches (Software Development Processes) that deal with these phases, 

such as:  

¶ Waterfall model 

¶ V-model 

¶ Agile Software Development (such as Scrum, XP, etc.) 

¶ Spiral model 

¶ Rational Unified Process (RUP) 

¶ etc. 

We will learn more about these development processes later in this document. 

 

Figure 1-7: Different Topics involved in Software Development 

Software Development also involves separate roles, which are organized in different teams (Figure 

1-8). Typical roles are: 

¶ Project Manager 

¶ System Architect 

¶ UX Designer 

¶ Programmer, System Developer 

¶ Tester 

¶ Customer 

It is crucial that the separate roles and teams can work together and collaborate. 

The Programmer or System Engineer must deal with the fact that there exists hundreds of 

different Programming Languages. Each language has pros and cons, so it is important to find out 

which programming language is best suited in each situation. 
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Figure 1-8: Distinct Roles involved in Software Development 

In this document, we will learn how to build good (i.e., high quality) software, which includes: 

¶ Requirements Specification 

¶ Technical Design 

¶ User Experience (UX) 

¶ Improved Code Quality and Implementation  

¶ Testing 

¶ System Documentation 

¶ User Documentation 

¶ etc. 

1.3 Tools 

To create great software, as a software engineer you need a toolbox with proper tools, otherwise 

you will not succeed in your job (see Figure 1-9). 
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Figure 1-9: The Toolbox of a Software Engineer 

When working with software development it is important to have good tools. The developer needs 

of course to use a programming language and proper IDE (Integrated Development Environment). 

In addition, a so-called ALM Tool should be used. ALM is short for Application Lifecycle 

Management. An ALM tool typically facilitates and integrate things like: 

¶ Requirements Management  

¶ Architecture  

¶ Coding 

¶ Source Code Control (SCC)  

¶ Testing  

¶ Bug Tracking 

¶ Release Management 

¶ etc. 

There exist a lot of such tools, e.g., Azure DevOps, Jira, etc. 

We will take a closer look at Azure DevOps (or the online version of Azure DevOps: Azure DevOps 

Services) in this document. Azure DevOps from Microsoft is tightly integrated with Visual Studio. 

Typically, you need to share the code with other developers or testers in your team or other 

teams, so it is crucial that you have tools that can be used to share your code, that makes sure that 
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old versions of your code will be stored, and can be restored, etc. Such a system is called a Source 

Code Control (SCC) system. 

Your software will also contain a lot of bugs that need to be found, tracked, and fixed, etc. To 

handle that we need a so-called Bug Tracking system. 

In Figure 1-10 we see some of the bug tracking functionality in Azure DevOps. 

 

Figure 1-10: Bug Tracking System 

In Figure 1-11 we see a typical software project with different platforms and frameworks involved. 
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Figure 1-11: Typical Software Project with different Platforms and Frameworks involved 

Typically, your software needs to be installed and be running on different devices, such as PCs, 

tablets, smartphones, etc. You also need to store the data, typically in a database, such as 

Microsoft SQL Server, MySQL, etc. 

All these devices and data also need to communicate with each other over a network, either an 

internal network (LAN, Local Area Network) or over Internet (WAN, Wide Area Network). 

All these things make it very complicated to develop, test, deploy and install such systems. ¢ƘŀǘΩǎ 

the reality for a modern software developer. 
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2 Software History 

2.1 Introduction 

Computer and software history goes back to the beginning of the 1900 century. IBM was 

established in 1911, Hewlet Packard (HP) was established in 1939, the transistor came in 1947, the 

ŦƛǊǎǘ aƛŎǊƻǇǊƻŎŜǎǎƻǊ ŎŀƳŜ ƛƴ мфтнΣ ŜǘŎΦ .ǳǘ άǇŜǊǎƻƴŀƭ ŎƻƳǇǳǘƛƴƎέ ǎǘŀǊǘŜŘ ƛƴ мфум ǿƛǘƘ a{-DOS 

and the IBM PC. In 1984 came the famous Macintosh from Apple. Windows 1.0 was released in 

1985.  

They found a bug (a moth) inside a computer in 1947 that made the program not behave as 

expected. ¢Ƙƛǎ ǿŀǎ ǘƘŜ άŦƛǊǎǘέ ǊŜŀƭ ōǳƎΦ 

In the 80s and 90s we saw the beginning of the personal computer era that started with Mac 

computers from Apple (Macintosh, 1984) and IBM computers from IBM (or IBM compatible 

computers from other vendors) with MS-DOS and later Windows installed (Figure 2-1). 

 

Figure 2-1: The Beginning of Personal Computing 
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World Wide Web (WWW) was established in 1991. The first Web Browser, as we know it today, 

came in 1994 (Netscape). Google was established as late as 1998. Facebook was first invented in 

2004. The first smartphone was released in 2007 (iPhone). 

In Figure 2-2 we see some of the people that have founded and shaped the modern software 

industry. 

 

Figure 2-2: Pioneers of modern Software Industry 

The companies that they created still dominate the software industry today. Some of the people 

are still active within these companies today, either as CEOs or members of the board. 

Some of the largest software companies today are: 

Å Microsoft (established 1975), Bill Gates, Paul Allen 

Å MS DOS (1981), Office, Windows όмфурύΣ Χ 

Å Employees (2012): 94.000, Revenue (2012): $74 bill. 

Å Apple (Software and Hardware) (established 1976), Steve Jobs, Steve Wozniak 

Å Macintosh (1984), iPhone (1097), iPad (2012), iOS 

Å Employees (2012): 72.800, Revenue (2012): $158 bill. 

Å Google (established 1986), Larry Page, Sergey Brin 

Å Facebook (established 2004), Mark Zuckerberg 
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Å More than 1 bill. users 

In addition, we can mention companies like IBM, Oracle, Samsung (more hardware than software), 

Amazon, SAP, Adobe, Symantec, VMware, etc. 

2.2 Software Trends 

The software industry has changed a lot since the 80s, and it is still changing very quickly. Figure 

2-3 gives an overview of some important trends in the software industry today and tomorrow. 

 

Figure 2-3: Software Trends 

Apps and Mobil devices: Everybody has a mobile device today and fewer PCs are sold than ever 

before. Licensing: You ŘƻƴΩǘ buy, but lease software these days and all your information is stored 

in the Cloud, and some software is running in the Cloud (so-called Cloud Computing). Security 

challenges is very important in this case.  

The companies that develop software need to face these facts and make the necessary changes to 

survive. 

άSoftwearέ and Wearable Computing: Now we have watches like Galaxy Gear, the Apple Watch, 

Google Glass, etc. 
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In Figure 2-4 we see some examples of Software Trends. 

 

Figure 2-4: Software Trends Examples
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3 Software Development 

In this chapter, we will give a short overview of software development, the challenges and what 

kind of different software categories we have, what kind of documents that are needed and 

created during the software development process, what kind of skills needed, etc. 

Software Engineering: https://youtu.be/f4dpWVzpvUE  

Terms: 

Software Development (also known as application development, software design, designing 

software, software application development, enterprise application development, or platform 

development) is the development of a software product. 

Software Engineering (SE) is the application of a systematic, disciplined, quantifiable approach to 

the development, operation, and maintenance of software. 

In Figure 3-1 we see how a software application typically interacts with users, the underlying 

operating system and hardware. 

 

Figure 3-1: Software Interaction with Hardware and Users 

https://youtu.be/f4dpWVzpvUE
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3.1 Challenges 

In Figure 3-2 we see some of the challenges in software development. 

 

Figure 3-2: Challenges with Software Development 

Collaboration and communication within the team and with stakeholders, etc. is crucial when it 

comes to creating good software.  

Creating software is complicated. It is important to understand the ŎǳǎǘƻƳŜǊǎΩ needs! In some 

way, you need to find out what the customer needs. 

Market research, etc. is a good start, but in the end, you need to go much deeper to understand 

the customer. Most of the time the customer ŘƻŜǎƴΩǘ even know what they need. 

3.2 Software Systems 

In software development we have different kinds of systems, such as [1]: 

Å Stand-alone applications  

2	
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ï These are application systems that run on a local computer, such as a PC. They 

include all necessary functionality and do not need to be connected to a network.  

Å Interactive transaction-based applications  

ï Applications that are executed on a remote computer and are accessed by users 

from their own PCs or terminals. These include web applications such as e-

commerce applications.  

Å Embedded control systems  

ï These are software control systems that control and manage hardware devices. 

Numerically, there are probably more embedded systems than any other type of 

system.  

Å Batch processing systems  

ï These are business systems that are designed to process data in large batches. They 

process large numbers of individual inputs to create corresponding outputs.  

Å Entertainment systems  

ï These are systems that are primarily for personal use, and which are intended to 

entertain the user.  

Å Systems for modeling and simulation  

ï These are systems that are developed by scientists and engineers to model physical 

processes or situations, which include many, separate, interacting objects.  

Å Data collection systems   

ï These are systems that collect data from their environment using a set of sensors 

and send that data to other systems for processing.  

Å Systems of systems  

ï These are systems that are composed of several other software systems.  

We can split the software systems into 2 main categories: 

Generic products 

Å Stand-alone systems that are marketed and sold to any customer who wishes to buy them. 

Å Examples ς PC software such as graphics programs, project management tools; CAD 

software; software for specific markets such as appointments systems for dentists. 

Examples: Microsoft Office 
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Customized products 

Å Software that is commissioned by a specific customer to meet their own needs.  

Å Examples ς embedded control systems, air traffic control software, traffic monitoring 

systems. 

3.3 Documentation 

Lots of documentation is involved in software development, see Figure 3-3. In this document, we 

will go through all the documentation needed in the different phases involved in software 

development. 

Some important documents are: 

¶ SRS ς Software Requirements Specifications 

o A document stating what an application must accomplish 

¶ SDD ς Software Design Document 

o A document describing the design of a software application 

¶ STP - Software Test Plan 

o Documentation stating what parts of an application will be tested, and the schedule 

of when the testing is to be performed 

¶ STD - Software Test Documentation 

o Contents: Introduction, Test Plan, Test Design, Test Cases, Test procedures, Test 

[ƻƎΣ ΧΣ {ǳƳƳŀǊȅ 

More about Software Documentation later in this document. 



39  3 Software Development  

Part 1: Introduction      

 

Figure 3-3: Typical Documentation involved in Software Development 

QA ς Quality Assurance. Quality Assurance (QA) refers to the engineering activities implemented 

in a quality system so that requirements for a product or service will be fulfilled. 

3.4 Iterations and Releases 

In Software Development, we typically have different iterations and releases, as shown in Figure 

3-4. 
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Figure 3-4: Software Iterations and Releases



 

41 

Part 2 : Software 

Engineering 
In this part, we introduce the different features and topics involved in software engineering, such 

as software teams, software development processes, software project management, etc. 
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4 Development Teams 

A typical Software Team consists of the following roles: 

¶ Project Manager 

¶ System Architect 

¶ UX Designer (Software Designer) 

¶ Programmer 

¶ Software Tester 

In addition, we have Stakeholders or Customers that play an important role in the development. 

In Figure 4-1 we see a typical Software Team. 

 

Figure 4-1: Software Team 

A System Engineer is a general person that could be a Programmer, Architect, Designer, Tester in 

different phases in the project, or he could be a tester in one project and a programmer in another 

project ς all in one person. That is usually the case in small companies, while in larger companies 

these roles (designer, tester, programmer) could be a full-time job. 
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4.1 Teams 

To successfully create software, collaboration inside the team is essential. 

 

Figure 4-2: Team Collaboration 

It is important that the team collaborate. Communication as well! 

4.2 Roles 

A typical Software Team consists of the following roles: 

¶ Project Manager 

¶ System Architect 

¶ UX Designer (Software Designer) 

¶ Programmer 

¶ Software Tester 
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In addition, we have Stakeholders or Customers that play an important role in the development. 

We will discuss these roles in more detail below. 

4.2.1 Stakeholders 

All the people that have an interest in the outcome of the software are called Stakeholders. In 

most cases the Stakeholders are referred ǘƻ ŀǎ ά/ǳǎǘƻƳŜǊǎέ but others may also be referred to as 

stakeholders, such as management, shareholders, etc. 

4.2.2 Project Manager 

The Project Managers have responsibility of the planning, execution and closing of the project. 

More about Project management in a later chapter. 

4.2.3 System Architect 

²ƛǘƘ άTechnical Designέ ǿŜ ƳŜŀƴ the Platform and Architecture Design, i.e., how to build the 

software. 

This is typically done by a so-called Software/System Architect. 

4.2.4 UX Designer 

UX Design is the Design of the User eXperience (UX) and the Graphical User Interface (GUI), 

sometimes also called Human Machine Interface (HMI). This is what the end user of the software 

sees. 

This is typically done by a so-called UX Designer. 

4.2.5 Programmer 

The Programmer or the Developer is doing the actual implementation of the software, i.e., the 

coding. 

4.2.6 Software Tester 

Before the customer can start using the software it needs to be properly tested. The 

Developer/Programmer needs to test his software, but since software consists of several software 

modules and components created by different developers, we need dedicated software testers 

that can test the software on a higher level. 
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The Customers are/should also be involved in the testing as well. 
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5 Software Development 

Phases 

In software development, we have the following phases: 

¶ Requirements (e.g., from Customer) 

¶ Analysis and Design 

¶ Implementation, Coding 

¶ Documentation 

¶ Testing 

¶ Deployment, Installation and Maintenance 

This chapter introduces these phases. Figure 5-1 shows an overview of the different phases 

involved in Software Development: 

 

Figure 5-1: Phases in Software Development 
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5.1 Requirements 

In the requirements, we describe what the system should do. The requirements include both 

functional requirements and non-functional requirements [1]. 

Functional Requirements: Statements of services the system should provide, how the system 

should react to inputs and how the system should behave in different situations. May state what 

the system should not do. 

Non-Functional Requirements: Constraints on the services or functions offered by the system 

such as timing constraints, constraints on the development process, standards, etc. Often apply to 

the system rather than individual features or services. 

 

[https://dilbert.com] 

The requirements are often collected in a so-ŎŀƭƭŜŘ ά{ƻŦǘǿŀǊŜ wŜǉǳƛǊements {ǇŜŎƛŦƛŎŀǘƛƻƴ ό{w{ύέ 

document. 

The SRS could contain stuff like [2]: 

¶ Introduction 

o Purpose 

o Definitions 

o System overview 

o References 

¶ Overall description 

o Product perspective 

Á System Interfaces 

Á User Interfaces 

Á Hardware interfaces 

Á Software interfaces 
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Á Communication Interfaces 

Á Memory Constraints 

Á Operations 

Á Site Adaptation Requirements 

o Product functions 

o User characteristics 

o Constraints, assumptions, and dependencies 

¶ Specific requirements 

o External interface requirements 

o Functional requirements 

o Performance requirements 

o Design constraints 

Á Standards Compliance 

o Logical database requirement 

o Software System attributes 

Á Reliability 

Á Availability 

Á Security 

Á Maintainability 

Á Portability 

¶ Other requirements 

The Requirements is normally given by the Customer if we deal with customized products. The 

software requirements document is the official statement of what is required of the system. It 

should include both a definition of user requirements and a specification of the system 

requirements. It is NOT a design document. As far as possible, it should include a set of WHAT the 

system should do rather than HOW it should do it [1]. 

5.2 Design 

In the design phase, we use the specification and transform it into descriptions of how we should 

do it. 

In principle, requirements should state what the system should do, and the design should describe 

how it does this ς but in practice this is not so easy! - In practice, requirements and design are 

inseparable. 

We can divide design into 2 main groups: 

¶ Technical Design ς Platform and Architecture Design, i.e., how to build the software. 

¶ UX Design ς Design of User eXperience (UX) and the Graphical User Interface (GUI), 

sometimes also called Human Machine Interface (HMI). This is what the end user of the 

software sees. 
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5.2.1 Technical Design 

Technical Design is Platform and Architecture Design, i.e., how to build the software. This is 

typically done by a so-called Software Architect. 

5.2.2 UX Design 

UX Design is the Design of the User eXperience (UX) and the Graphical User Interface (GUI), 

sometimes also called Human Machine Interface (HMI). This is what the end user of the software 

sees. This is typically done by a so-called UX Designer. 

5.3 Implementation 

Implementation = Coding.  

Software is usually designed and created (coded/written/programmed) in integrated development 

environments (IDE) like Eclipse, Xcode or Microsoft Visual Studio that can simplify the process and 

compile the program to an executable unit. Software is usually created on top of existing software 

and the application programming interface (API) that the underlying software frameworks 

provide, e.g. Microsoft .NET, etc. 

Most of the software has a Graphical User Interface (GUI). Normally you separate the GUI design 

and code into different layers or files. 

 

[http://geek-and-poke.com] 

More about implementation later in this document. 
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5.4 Testing 

Testing can be performed on different levels and by different people. Testing is a very important 

part of software development. About 50% of the software development is about testing your 

software. Creating User-friendly Software is Crucial! More about Testing later in this document. 

5.5 Deployment 

What is Deployment? 

Software deployment is all the activities that make a software system available for use. 

Examples: 

¶ Get the software out to the customers 

¶ Creating Installation Packages 

¶ Documentation, e.g., Installation Guide, etc. 

¶ Installation 

¶ etc. 

Deployment strategies may vary depending of what kind of software we create, etc. 

More about Deployment later in this document. 

When the software is deployed, or installed, you normally go into a Maintenance phase. The 

maintenance of software involves bug fixes of the software after the software is released, etc. At 

some time, you also need to start planning new releases of the software.
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6 Software Development 

Process 

There are lots of different software development processes or methods in use today [3], e.g.: 

¶ Waterfall model 

¶ V-model 

¶ Spiral model 

¶ Unified Process (UP)/ Rational Unified Process (RUP) 

¶ Scrum 

¶ eXtreme Programming (XP) 

¶ Lean Software Development 

¶ TDD (Test Driven Development) 

¶ Lean Software Development 

¶ Kanban 

¶ etc. 

These processes or models may be divided in 2 main categories: Plan-driven models and Agile 

methods. The Waterfall model, V-model and the Spiral model are so-called plan-driven models, 

while Scrum and eXtreme Programming are so-called Agile methods. 

 

[http://geek-and-poke.com] 
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Traditionally plan-driven methods were used in software development, while today Agile methods 

such as Scrum have become very popular, especially in smaller development teams. 

Plan-driven models (e.g. Waterfall) generally produce more documentation than Agile models. 

In Figure 6-1 we see an overview of some of the most used methods. 

 

Figure 6-1: Software Development Methods 

In Figure 6-2 we see the main difference between Agile development and ordinary plan-driven 

development. 

 

Figure 6-2: Plan-driven vs. Agile Development [1] 
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[http://geek-and-poke.com] 

6.1 Plan-driven models 

We have different plan-driven models such as the Waterfall model, V-model, and Spiral model 

which we will discuss in more details. 

6.1.1 Waterfall model 

The Waterfall model [4] consists of the following phases: 

¶ Requirements specification (Requirements analysis) 

¶ Software design 

¶ Implementation and Integration 

¶ Testing (or Validation) 

¶ Deployment (or Installation) 

¶ Maintenance 

Traditionally with the Waterfall model, you can only start on the next phase when the previous 

phase is finished. Therefore, it is called the Waterfall method, see Figure 6-3. 
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Figure 6-3: Waterfall model [4] 

In practice, there is impossible to create perfect requirements and design before you start 

implementing the code, so it is common to go back and update these phases iteratively. 

6.1.2 V-model 

The V-model [5] is derived from the more traditional Waterfall model. 

The V-model is an extension of the waterfall model, but ƛǘΩǎ using a more flexible approach. 

ά¢ƘŜ ±-Model reflects a project management view of software development and fits the needs of 

ǇǊƻƧŜŎǘ ƳŀƴŀƎŜǊǎΣ ŀŎŎƻǳƴǘŀƴǘǎ ŀƴŘ ƭŀǿȅŜǊǎ ǊŀǘƘŜǊ ǘƘŀƴ ǎƻŦǘǿŀǊŜ ŘŜǾŜƭƻǇŜǊǎ ƻǊ ǳǎŜǊǎΦέ 
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Figure 6-4: V-model [5] 

As we see in Figure 6-4, the left side is about requirements and design, while the right-side of the 

model is about testing and validating. 

6.2 Agile Software Development 

Agile software development is a group of software development methods based on iterative and 

incremental development. 

 

[https://dilbert.com] 

So, what is Agile development? ς Here is a short summary: 

¶ A group of software development methods 

¶ Iterative approach 

¶ Incremental: Software available to Customers every 2-4 weeks 
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¶ Self-organizing and cross-functional Teams 

¶ Refactoring 

In Figure 6-5 we see some important Agile features and principles. 

 

Figure 6-5: Agile Features and Principles 

Examples of popular Agile methods: 

¶  Scrum 

¶  eXtreme Programming (XP) 

In Figure 6-6 we see the key features with Agile Software Development. 

 

Figure 6-6: Agile Software Development 
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Figure 6-7 shows some main differences between Agile development and more traditional 

development methods, such as, e.g., the Waterfall method.  

 

Figure 6-7: Agile vs. Traditional Development [6] 

6.2.1 The Manifesto for Agile Software Development 

In 2001, some software developers met to discuss development methods. They published the 

Manifesto for Agile Software Development to define the approach now known as agile software 

development. 

The Manifesto for Agile Software Development is as follows [7]: 

We are uncovering better ways of developing software by doing it and helping others do it. 

Through this work, we have come to value: 

¶ Individuals and interactions over processes and tools 

¶ Working software over comprehensive documentation 

¶ Customer collaboration over contract negotiation 

¶ Responding to change over following a plan 

That is, while there is value in the items on the right, we value the items on the left more. 
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[http://geek-and-poke.com] 

6.2.2 Burndown Chart 

A burn down chart is a graphical representation of work left to do versus time. The outstanding 

work (or backlog) is often on the vertical axis, with time along the horizontal. That is, it is a run 

chart of outstanding work. It is useful for predicting when all the work will be completed.  

It is often used in agile software development methodologies such as Scrum. However, burn down 

charts can be applied to any project containing measurable progress over time. 

In Figure 6-8 we see a typical Burndown chart. 
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Figure 6-8: Burndown Chart 

6.2.3 Waterfall vs. Agile 

Agile is more flexible than traditional methods (like the waterfall). 

Here are some key factors that separate the traditional waterfall method versus the more flexible 

Agile methods, such as Scrum: 

¶  Agile and Scrum is based on Iterations while Waterfall is Sequential  

¶  Agile and Scrum focus on less documentation 

¶  Agile is good for small projects ς not so good for larger projects? 

¶  If the Customer ŘƻƴΩǘ know what he wants in detail ς Scrum is a good approach 

In Figure 6-9 we see some important differences between the traditional waterfall method and 

the Agile Development approach. We see that Agile delivers value in each iteration of the 

development. 
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Figure 6-9: Waterfall vs. Agile Development 

6.2.4 eXtreme Programming (XP) 

eXtreme Programming or shorted XP is a popular Agile method. Typical features in XP are as 

follows: 

¶ Pair Programming 

¶ Code Reviews 

¶ Refactoring 

¶ Unit Testing - In XP you start by writing Unit Tests before you start coding 

¶ Standup Meetings 

 

[https://dilbert.com] 

In Figure 6-10 we see how XP works in practice. 
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Figure 6-10: eXtreme Programming 

In XP, they practice so-ŎŀƭƭŜŘ άPair Programmingέ (Figure 6-11), meaning 2 developers working 

together. 

 

Figure 6-11: Pair Programming [8] 

So, is Pair Programming Good or Bad? There exists various studies of the productivity of Pair 

Programming [1]: 

¶  Study 1: Comparable with that of 2 developers who work independently 

¶  Study 2: A significant loss in productivity compared with 2 developers working alone 

A reasonable question is: Should the 2 developers have the same skills or not? 

Newer less, there are benefits with XP: 

¶  Collective Ownership for the code created and the results of the project. 
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¶ Continuous informal Review process because each code line is looked at by at least 2 

people 

¶  It supports Refactoring, which is a continuous process of software improvement 

¶  Less time is spent on repairing bugs. 

¶  Improved Code Quality 

¶  It reduces the overall risk 

 

[http://geek-and-poke.com] 

6.2.5 Scrum 

Scrum [9] is a so-called Agile method, and it has become very popular today. In Figure 6-12 we see 

an overview of the Scrum method.  

Scrum with Examples: https://youtu.be/h3RVZv3NGWk  

Scrum is simple and easy to understand. The method is more flexible and more informal than plan-

driven methods. 

https://youtu.be/h3RVZv3NGWk
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Figure 6-12: Scrum Overview 

In short, Scrum is a Framework for Software Development. 

¶  Agile Software Development method 

¶  Simple to understand 

¶  Flexible 

¶  Extremely difficult to master! 

¶  Self-organizing Teams (3-9 people) 

¶  Scrum Team:  

o Product Owner 

o Scrum Master 

o Development Team 

Some important Scrum Events are: 

Å The Sprint (duration between 14-30 days) 

Å Sprint Planning Meeting (8 hours if 30 ŘŀȅǎΩ sprint) 

Å Daily Scrum Meeting (Max 15 min, every day at the same time) (also called Standup 

Meeting) 

Å Sprint Review (4 hours if 30 ŘŀȅǎΩ sprint) 

An example of a Daily Scrum Meeting is shown in Figure 6-13. It is normal to hold this meeting as a 

άǎǘŀƴŘǳǇ ƳŜŜǘƛƴƎέ, where participants standing during the meeting. 
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Figure 6-13: Example of a Daily Scrum Meeting (Standup Meeting) [9] 

Daily Scrum Meeting: 

Important features of the Daily Scrum Meeting are as follows: 

Å Max 15 min. 

Å The meeting is held at the same time and place every day 

Å ά{ǘŀƴŘ ¦Ǉέ aŜŜǘƛƴƎ 

Å Purpose:  

ï Synchronize activities and create a plan for the next 24 hours. 

ï Track Progress 

Å Agenda ς Each Team member explains: 

ï What has been accomplished since the last meeting? 

ï What will be done before the next meeting? 

ï What obstacles are there in the way? 

6.2.6 Kanban 
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Kanban is based on Lean and Toyota production principles and Just-in-Time principles.  Kanban 

Ƙŀǎ ŦŜǿŜǊ άǊǳƭŜǎέ ǘƘŀƴ ǎŎǊǳƳΦ  Yŀƴōŀƴ ƛǎ Ŧƭƻǿ-based, while Scrum is Time box-based (Sprints). 

Kanban focuses on limit the WIP (Work in Progress). Kanban has focus on estimation. 

In Kanban, they use a Kanban board (Figure 6-14) to track the progress. The Kanban board is very 

like the Task board used in Scrum. 

 

Figure 6-14: Example of a Kanban board 

6.3 Hybrid Process Models 

6.3.1 Unified Process (UP)/ Rational Unified Process 

(RUP) 

The Unified Process (UP)/ Rational Unified Process (RUP) is a so-called hybrid process model [1]. It 

takes elements from many of the traditional plan drive methods as well iterative/incremental 

delivery, which is an important part of Agile methods. 

The RUP has been designed to work together with UML (Unified Modelling Language). 

In UP we have 4 different phases [10]: 

¶ Inception 

¶ Elaboration 
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¶ Construction 

¶ Transition 

Figure 6-15 shows these 4 phases. 

 

Figure 6-15: Phases in Unified Process (UP) [10] 

6.4 Summary 

Agile methods have become very popular today. Agile methods are good in some situations, while 

more traditional methods are better in other situations. 

To create great software, we need to combine the best of all these approaches and adjust them to 

fit the needs of your company. There are lots of different kinds of software, and one method is not 

fit to solve all these different situations. 

Agile methods have less focus on documentation 

6.5 Exercises 

Make sure to discuss and reflect over the following: 

1. What is a Software Development Process? Why is it important to have a good Software 

Development Process? 

2. Explain Plan-driven software development in general 

3. Give some examples of such Plan-driven software development methods 



67  6 Software Development Process  

Part 2: Software Engineering      

4. Explain Agile software development in general 

5. Give some examples of Agile software development methods 

6. Explain the Waterfall method 

7. Explain the differences between Agile and plan-driven development. Give some examples in 

each category 

8. Explain some features used in eXtreme Programming (XP)? 

9. What is Scrum? 

10. Give examples of Advantages and Disadvantages with Scrum 

11. What is a Daily Scrum Meeting? 

12. What are the different phases involved in software engineering? 

13. Suggest a Software Project where it may be beneficial to use the Waterfall model and another 

where Scrum is the best choice 
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7 Scrum 

Scrum [9] is a so-called Agile method, and it has become very popular today. In Figure 7-1 we see 

an overview of the Scrum method.  

Scrum is simple and easy to understand. The method is more flexible and more informal than plan-

driven methods. 

Scrum with Examples: https://youtu.be/h3RVZv3NGWk  

 

Figure 7-1: Scrum Overview 

In short, Scrum is a Framework for Software Development. 

¶  Agile Software Development method 

¶  Simple to understand 

¶  Flexible 

¶  Extremely difficult to master! 

¶  Self-organizing Teams (3-9 people) 

¶  Scrum Team:  

o Product Owner 

o Scrum Master 

o Development Team 

https://youtu.be/h3RVZv3NGWk
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7.1 The Scrum Process 

Figure 7-2 shows the Scrum Process. 

 

Figure 7-2: Scrum Process [9] 

7.2 Scrum Events 

Å The Sprint (duration between 14-30 days) 

Å Sprint Planning Meeting (8 hours if 30 ŘŀȅǎΩ sprint) 

Å Daily Scrum Meeting (Max 15 min, every day at the same time) (also called Standup 

Meeting) 

Å Sprint Review (4 hours if 30 ŘŀȅǎΩ sprint) 

An example of a Daily Scrum Meeting is shown in Figure 7-3. It is normal to hold this meeting as a 

άǎǘŀƴŘǳǇ ƳŜŜǘƛƴƎέΣ ǿƘŜǊŜ ǇŀǊǘƛŎƛǇŀƴǘǎ standing during the meeting. 
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Figure 7-3: Daily Scrum Meeting (Standup Meeting) [9] 

7.2.1 Daily Scrum Meeting 

Important features of the Daily Scrum Meeting are as follows: 

Å Max 15 min. 

Å The meeting is held at the same time and place every day 

Å ά{ǘŀƴŘ ¦Ǉέ aŜŜǘƛƴƎ 

Å Purpose:  

ï Synchronize activities and create a plan for the next 24 hours. 

ï Track Progress 

Å Agenda ς Each Team member explains: 

ï What has been accomplished since the last meeting? 

ï What will be done before the next meeting? 

ï What obstacles are there in the way? 
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[https://dilbert.com] 

7.3 Scrum Artifacts 

Å Product Backlog 

Å Sprint Backlog 

Å Increment 

{ŎǊǳƳΩǎ ŀǊǘƛŦŀŎǘǎ ǊŜǇǊŜǎŜƴǘ ǿƻǊƪ ƻǊ ǾŀƭǳŜ ƛƴ ǾŀǊƛƻǳǎ ǿŀȅǎ ǘƘŀǘ ŀǊŜ ǳǎŜŦǳƭ ƛƴ ǇǊƻǾƛŘƛƴƎ ǘǊŀƴǎǇŀǊŜƴŎȅ ŀƴŘ 

opportunities for inspection and adaptation. Artifacts defined by Scrum are specifically designed to 

maximize transparency of key information needed to ensure Scrum Teams are successful in delivering a 

ά5ƻƴŜέ LƴŎǊŜƳŜƴǘ [11]. 

7.4 The Scrum Team 

The Scrum Team has the following members: 

Å Product Owner 

Å Scrum Master 

Å Development Team 

In addition, we have the Stakeholders, but they are not part of the Scrum team itself. 
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[http://geek-and-poke.com] 

7.5 Scrum Meetings 

So, if we summarize, we have 4 different meetings in Scrum: 

¶ Sprint Planning Meeting 

¶ Daily Scrum Meeting 

¶ Sprint Review Meeting 

¶ Retrospective Meeting 

Figure 7-4 summarizes the different meetings (purpose, duration, and frequency). 

 

Figure 7-4: Overview of Scrum Meetings 
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For Scrum meetings, we have the following guidelines: 

¶ The meeting agenda should be clear. 

¶ If team members start a discussion that does not address the purpose of the meeting, the 

members should take the discussion offline, to be completed later. The Scrum Master 

should identify and indicate when team members should take a discussion offline. 

¶ All meetings should follow the basic structure that is described for that meeting. 

¶ Meetings should start on time, even if some team members are late. 

¶ Team members should be on time except in rare, unavoidable cases. If your schedule 

prevents you from being on time regularly, the conflict should be resolved as soon as 

possible. If necessary, the Scrum Master should adjust the meeting time to resolve the 

conflict if the change does not unfairly inconvenience another member of the team. 

¶ Each team member should come to the meeting prepared. 

¶ Meetings should finish on time. In most cases, the length of the meeting is determined by 

the length of the sprint. For example, take two hours for a sprint planning meeting if the 

sprint is one week, and four hours if the sprint is two weeks long. 

¶ Scrum enforces this meeting structure to a level that might make people uncomfortable. 

This reaction comes from the pressure to be on time, the peer accountability that is 

associated with making and keeping commitments, and the transparency that is required 

to actively participate. Daily Scrum meetings are also usually a standup meeting.  

7.6 Scrum Terms 

Below we summarize the terms used in Scrum. 

Scrum: 

Scrum is a framework structured to support complex product development. Scrum consists of 

Scrum Teams and their associated roles, events, artifacts, and rules. Each component within the 

ŦǊŀƳŜǿƻǊƪ ǎŜǊǾŜǎ ŀ ǎǇŜŎƛŦƛŎ ǇǳǊǇƻǎŜ ŀƴŘ ƛǎ ŜǎǎŜƴǘƛŀƭ ǘƻ {ŎǊǳƳΩǎ ǎǳŎŎŜǎs and usage. 

The Scrum Team: 

The Scrum Team consists of a Product Owner, the Development Team, and a Scrum Master. Scrum 

Teams are self-organizing and cross-functional. Self-organizing teams choose best to accomplish 

their work, rather than being directed by others outside the team. 

Development Team: 

The Development Team are the professionals who do the work of delivering a potentially 

ǊŜƭŜŀǎŀōƭŜ LƴŎǊŜƳŜƴǘ ƻŦ ά5ƻƴŜέ ǇǊƻŘǳŎǘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ŜŀŎƘ {ǇǊƛƴǘΦ 5ŜǾŜƭƻǇƳŜƴǘ ¢ŜŀƳǎ ŀǊŜ 

structured and empowered by the organization to organize and manage their own work. 

Product Owner: 
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The Product Owner is the person responsible for maximizing the value of the product, the work of 

the Development Team, and management of the Product Backlog. 

Scrum Master: 

The Scrum Master is a servant-leader for the Scrum Team responsible for ensuring Scrum is 

understood and enacted. Scrum Masters do this by ensuring that the Scrum Team adheres to 

Scrum theory, practices, and rules. 

Product Backlog: 

The Product Backlog is an ordered list of everything that might be needed in the product and is the 

single source of requirements for any changes to be made to the product. The Product Owner is 

responsible for the Product Backlog, including its content, availability, and ordering. 

Sprint Backlog: 

The Sprint Backlog is the set of Product Backlog items selected for the Sprint plus a plan for 

delivering the product Increment and realizing the Sprint Goal. The Sprint Backlog is a forecast by 

the Development Team about what functionality will be in the next Increment and the work 

needed to deliver that functionality. 

Increment: 

The Increment is the sum of all the Product Backlog items completed during a Sprint and all 

previous Sprints. 

Sprint: 

The heart of Scrum is a Sprint, a time-ōƻȄ ƻŦ ƻƴŜ ƳƻƴǘƘ ƻǊ ƭŜǎǎ ŘǳǊƛƴƎ ǿƘƛŎƘ ŀ ά5ƻƴŜέΣ ǳǎŜŀōƭŜΣ 

and potentially releasable product Increment is created. Sprints have consistent durations 

throughout a development effort. A new Sprint starts immediately after the conclusion of the 

previous Sprint. 

Sprint Planning Meeting: 

The work to be performed in the Sprint is planned at the Sprint Planning Meeting. This plan is 

created by the collaborative work of the entire Scrum Team. 

Daily Scrum: 

The Daily Scrum is a 15-minute time-boxed event for the Development Team to synchronize 

activities and create a plan for the next 24 hours. This is done by inspecting the work since the last 

Daily Scrum and forecasting the work that could be done before the next one. 

Sprint Review: 
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A Sprint Review is held at the end of the Sprint to inspect the Increment and adapt the Product 

Backlog if needed. During the Sprint Review, the Scrum Team and stakeholders collaborate about 

what was done in the Sprint. Based on that and any changes to the Product Backlog during the 

Sprint, attendees collaborate on the next things that could be done. This is an informal meeting, 

and the presentation of the Increment is intended to elicit feedback and foster collaboration. 

Sprint Retrospective: 

The Sprint Retrospective is an opportunity for the Scrum Team to inspect itself and create a plan 

for improvements to be enacted during the next Sprint. The Sprint Retrospective occurs after the 

Sprint Review and prior to the next Sprint Planning Meeting. This is a three-hour time-boxed 

meeting for one-month Sprints. Proportionately less time is allocated for shorter Sprints. 

7.7 Tips and Tricks 

Here are some Tips and Tricks when performing Agile/Scrum: 

Å Bring the Customer to the Daily Scrum Meetings 

Å Check out Pair Programming 

Å Use a Task Board (Whiteboard with Sticky Notes) 

Å Write Tests before you Write Code 

Å Continuously Integrate Changes and have Code Reviews and do continuous Code 

Refactoring  

Å Prioritize the Product Backlog 

Å Have Demonstrations for the Customer during the Project 

Å Be sure to have a common understanding of Goals, Problems and Solutions 

7.8 Scrum Tools 

There exists lots of ǘƻƻƭǎ ǘƘŀǘΩǎ ǎǳǇǇƻǊǘ ǘƘŜ {ŎǊǳƳ ƳŜǘƘƻŘƻƭƻƎȅΣ !ȊǳǊŜ 5ŜǾhǇǎ ƛǎ ƻƴŜ of them. 

More about Azure DevOps later in this document. 

Azure DevOps with Scrum: https://youtu.be/-QmfMhtrxp0   

 

https://youtu.be/-QmfMhtrxp0
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8 Project Management 

Project management is the key factor in any software development projects. Project management 

is the discipline of planning, organizing, motivating, and controlling resources to achieve specific 

goals. 

Making Gantt diagram with Microsoft Excel: https://youtu.be/L31m3Jf87PY  

Planner App in Microsoft Teams: https://youtu.be/LrZK3oUgkL4  

In Figure 8-1 we see the well-known project triangle. 

 

Figure 8-1: Project Triangle 

Here are some Key factors for successful project management: 

¶ Proper Planning  

¶ Kick-off and Brainstorming 

¶ Planning and Estimation 

¶ Project Tracking 

https://youtu.be/L31m3Jf87PY
https://youtu.be/LrZK3oUgkL4
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¶ Communication and Collaboration 

¶ Meetings 

¶ Using proper Tools, such as e.g., Azure DevOps 

Project Work consists of working with Project Management, Development and Documentation in 

parallel. 

If you remove one of these, the project will fail! Assume you have a table with 3 legs, see Figure 

8-2. If you remove one of the legs from the table, the table will fall apart. 

 

Figure 8-2: Project Management, Development and Documentation 

8.1 Project Planning 

Software development involves lots of activities that need to be planned and synchronized. To do 

that we need good tools for these activities. The Gantt chart is probably the most used tool. In 

addition, we need to have different meetings to plan and coordinate the different activities. 

Agile Development also needs Project Management and Planning, which we will discuss in more 

detail later in this chapter. 
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[http://geek-and-poke.com] 

In project work in general it is important that you complete the plans of this week so that you 

don't fall behind and must do last week's work in addition to this week's work. Then there will be 

more and more to do every week. See Figure 8-3. 

 

Figure 8-3: How to Work in a Project 

8.2 Kick-off/Brainstorming 

A Project should always start with a Kick-off meeting where a brainstorming session is important 

of that meeting. 
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During the brainstorming, you should: 

Å Involve all in the group 

Å Discuss what you are going to do in the project 

Å How are you going to solve the project? 

Å etc. 

In addition to getting good ideas for solving the project, you should learn from previous projects. 

Examples: Who are going to solve the different parts, what kind of Frameworks are you going to 

use, what kind of development tools you use, etc. 

  

 

[http://geek-and-poke.com] 
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8.3 Software Development Plan (SDP) 

Communication is the key to success! Below we list some examples how to avoid Communication 

Problems [12]: 

¶  Listen to all with concentration 

¶  5ƻƴΩǘ ǇǊŜ-judge 

¶  Give all team members a turn 

¶  See the value in every idea 

¶  5ƻƴΩǘ ƳŀƪŜ ŀǎǎǳƳǇǘƛƻƴǎ 

¶  Ask questions to clarify 

¶  When in doubt, communicate 

A good idea is to create a Software Development Plan. The Software Development Plan gives an 

overview of all the communication within the project or within the team, i.e., what kind of 

communication, how the communication should be done, etc. 

Examples of Communication: 

¶ aŜŜǘƛƴƎǎΥ ¢ƘŜ ¢ŜŀƳ ǿƛƭƭ ƳŜŜǘ ŜǾŜǊȅ aƻƴŘŀȅ ŦǊƻƳ Χ 

¶ Standards: Which Word processor, Templates, etc. 

¶ E-ƳŀƛƭΧ ƻǊ ƻǘƘŜǊ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǇƭŀǘŦƻǊƳǎΣ Χ 

¶ Collaboration: How will you communicate? ²ƻǊƪ ǘƻƎŜǘƘŜǊ ƻƴ ¢ǳŜǎŘŀȅǎΣ Χ 

¶ hǘƘŜǊ ¢ƻƻƭǎΥ aƛŎǊƻǎƻŦǘ tǊƻƧŜŎǘΣ Χ 

¶ etc. 

The Software Development Plan typically includes the following sections: 

1. Introduction: This briefly describes the objectives of the project and set out the constraints 

(e.g., budget, time, etc.) that affects the management of the project 

2. Project Organization: This section describes how the development team is organized, the 

people involved and their roles in the team. 

3. Risk Analysis 

4. Hardware and Software Resource Requirements 

5. Work Breakdown (WBS, Work Breakdown Structure): Break down the project into 

activities and identifies milestones 

6. Project Schedule: Shows dependencies between activities, the estimated time required to 

reach each milestone, allocation of people to activities. (5) and (6) is typically done in a 

Gantt Chart (created in e.g., Microsoft Project) 
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7. Monitoring and Reporting Mechanisms: Definition of the Management Report that should 

be produced, when these should be produced, etc. 

hǘƘŜǊ ǿƻǊŘǎ ŦƻǊ ǘƘŜ {ƻŦǘǿŀǊŜ 5ŜǾŜƭƻǇƳŜƴǘ tƭŀƴ Ƴŀȅ ōŜ ά/ƻƳƳǳƴƛŎŀǘƛƻƴ tƭŀƴέ ƻǊ άtǊƻƧŜŎǘ tƭŀƴέ. 

A Software Development Plan (SDP) is all about the Internal Communication within the 

Development Team and how it Communicates with rest of the Organization, the Customers, etc. 

8.3.1 Gantt  Chart 

One of the most used tools for project planning is the Gantt chart. The Gantt chart gives an 

overview of tasks, subtasks, milestones, resources, etc. in a project. 

In Figure 8-4 we see a Gant Chart example created with Microsoft Project. 

 

Figure 8-4: Gant Chart Example created with Microsoft Project 

It is important that Project Management is an active part of your software project. The Gantt Chart 

should be used through the whole project; it is not something you create in the beginning of the 

project and put in a drawer. 

In Figure 8-5 we see the recommended way of working with the different project activities. 
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Figure 8-5: Project Work 

Always create a Project Plan! 

8.4 Meetings 

It is necessary to have meetings when planning and creating software, but these meetings should 

not be misused.  

Below we list some typical meetings needed during the software development project: 

¶ Kickoff and Planning Meetings 

¶ Project Meetings 

¶ Daily Scrum Meetings 

¶ Review Meetings 

¶ Meetings for Planning the next Sprint/Iteration 

For meetings in general we have the following guidelines: 

¶ The meeting agenda should be clear. 

¶ All meetings should follow the basic structure that is described for that meeting. 

¶ Meetings should start on time, even if some team members are late. 

¶ Meetings should finish on time. 

¶ Each team member should come to the meeting prepared. 


















































































































































































































































































































































































































