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FOREWORD

We thank to Allah SWT, blessing and gift of His mercy, the Government,
in this case, the Directorate of Development of Vocational High School
of Directorate General of Primary and Secondary Education
Management, Ministry of Education, has conducted the activities of the
book trade as a form of purchase of copyright books text for students
learning vocational SMK. Because textbooks vocational very difficult to
get in on the market. Text book lesson this has been through the
process of assessment by the National Education Standards as a text
book lesson to SMK and have been declared eligible to be used in the
feasibility of the learning process through the Ministry of National
Education Regulation No. 45 Year 2008 on 15 August 2008.

We delivered the award at a high level to all the writers who have been
well switch copyright works to the Ministry of National Education to be
used widely by teachers and students SMK. Text book lessons that have
been transferred the copyright to the Ministry of National Education is,
can be downloaded , duplicated, printed, media transfer, or photocopy
by the community. But for the multiplication of commercial sales price
must meet conditions set by the Government. With the soft copy of this
show will be easier for the public especially teachers and students of
vocational school (SMK) in Indonesia as well as abroad to access and
utilize as a reference.

We hope all parties can support this policy. To the students good luck in
your study and hopefully can use this book as well as possible. We

realize that this book still needs to be improved quality. Therefore,
suggestions and criticisms are we expected.

Jakarta, 17 Agustus 2008

Director of Technical and Vocational Education
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EDITORIAL

With all humility, we give thanks to Allah SWT. Because only with
patronage, blessing and gift of His mercy , then this book can be
completed.

Book entitled 'Software Engineering' is organized to meet the needs
handbook for students Vocational Education. Especially on the program
expertise Software Engineering. This book includes a description refers
to the standard of competence and basic competencies for Software
Engineering students from SMK class X, Xl to class XII.

Each chapter contains a theory must be understood correctly by
students and accompanied by examples of problems that are relevant to
the theory. In addition there is also a matter that is based on the concept
and discussed the theory test as a tool to measure the ability of students
in the control of these materials.

In developing this book, the author seeks to be the material that is
presented in accordance with the needs of competency to be achieved.
Therefore, apart from the result of thought and experience as writers
and practitioners of Software Engineering, which developed the material
with other appropriate reference

In this moment | wish to thank to all parties that support this book can be
published. Hopefully this book can be useful for students in developing
capabilities. The author realized that this book still needs to be
developed continuously, so that the suggestions from various parties,
this book is useful.

The Author,

Directorate Technical Vocational Education
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HOW TO USE THIS BOOK

A. Global Description

This book is given the title "Software Engineering", together with one of the program
expertise in the Vocational School (SMK). However, the actual contents of this book is
not specifically discuss on Software Engineering. From the perspective of Computer
Science field of five sub-areas covered in this book, the sub-field of Engineering
Software, Operating System, Algorithm and Data Structure, Programming Languages
and Database. This curriculum tailored to the level of expertise SMK Program for
Software Engineering.

Main subject of Engineering Software in general, describe the basics of Software
Engineering, and solving problems, and methods of software development. The
discussion about the sub-field of Operating System contains a computer system, the
system operating and working in the computer network. The scope of the material
basic algorithms include algorithms and advance algorithms. Sub field Programming
Languages take a big portion, including GUI programming with VB & VB.Net, Java
programming, C + + programming, Programming of object-oriented and web-based.
Sub-sector which is the last part of this book is a data base with the scope of the
system databases, conceptual modeling, relational database, Microsoft Access and
SQL.

B. Competency Map

In  general, this book refers to the Standard and Competence
Basic Competency (SKKD) for Vocational School (SMK) as follows :

Using a basic level of programming algorithm

Using advanced programming algorithm

Operate the database application

Create an application-based Microsoft Access

Mastering the basic techniques electronics

Mastering the digital electronics technology

Create file with HTML according to specifications
Applying the basics of creating a basic level of static web
Make the application using VB and VB.NET

10 Make the software application package

11. Doing programming data description (Structured-SQL Query Language)
basic level
12. Operates programming data description language (SQL) advanced

CoNO>OR~WN =
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13. Create a web page dynamic basic levels

14. Create a web page more dynamic level

15. Create a web application program using JSP Software Engineering
16. Make the application database using XML

17. Make a database program using Microsoft (SQL Server)

18. Make a database program using PL / SQL (Oracle)

19. Make the application using C + +

20. Explaining the system peripherals

21. Make the program in object-oriented programming language
22. Make the application using Java

23. Operate the computer operating system and text-based GUI

In this book, chapters not compiled based on SKKD, but the materials are developed
based on the sequence of basic subject. So that in some chapters contain a mix of
several standards of competence. Or a basic competency may not be on the
competency standards groups such as SKKD on the list, but is on the other sub-

chapters.

SKKD suitability and content of the chapter can be seen in the table below :

Competency Code

Competency

Relation

ELKA-MR.UM.001.A

Mastering the basic techniques electronics

ELKA.MR.UM.004.A

Mastering the digital electronics technology
and Computer

TIK.PR02.001.01

Using a basic level of programming algorithm

TIK.PR02.002.01

Using advanced programming algorithm

HDW.OPR.103.(1).A

Operate the computer operating system and text- |4

based

HDW.OPR.104.(1).A

Operate the computer operating system based
GUI

SQL Query Language) basic level

TIK.PR02.020.01 Operate the database application 10 and 11
TIK.PR08.004.01 Create an application-based Microsoft Access 1"
TIK.PR08.024.01 Create file with HTML according to specifications |13
TIK.PR08.027.01 Applying the basics of creating a basic level of|13

static web
TIK.PR08.003.01 Make the application using VB and VB.NET
TIK.PR02.016.01 Make the software application package
TIK.PR03.001.01 Doing programming data description (Structured -| 12
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TIK.PR03.002.01 Operates programming data description language | 12
(SQL) advanced

TIK.PR04.002.01 Create a web page dynamic basic levels 13

TIK.PR04.003.01 Create a web page dynamic advance levels 13

Competency Code |Competency Relation

TIK.PR02.009.01 Operate the program in  object-oriented|8
programming language

TIK.PR08.012.01 Make application program using Java 8
TIK.PR08.001.01 Make application program using C++ 9
TIK.PR06.003.01 Describe Peripheral system 3
TIK.PR08.005.01 Make database using PL/SQL 10 and 12
TIK.PR08.006.01 Make database program using SQL server 12

TIK.PR08.008.01 Make JSP based we application web program 14

C. How to use this book

This book is specifically aimed at students and teachers for the vocational school
(SMK) expertise in RPL. However, this book is also open for general readers who are
interested in the RPL, Algorithm and Programming, Database and the Internet. For
students, this book can be a handbook, because this book is to provide learning
materials that are complete enough for the subjects for three years at the school.
Some parts of this book may need books to help enrich more insight and capacity
building. Whereas for teachers, this book can be used as reference books to prepare
teaching modules for the students.

This book is structured in such a way so that students can independently learn and
encourage to try. Therefore, in this book, many will be found either in the form of
illustration image, the scheme and program listings. This is so that students can easily
understand the explanation or the application of a particular concept. The chapter will
be ended with exercise of the subject.
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1 Software Engineering

CHAPTER 1 INTRODUCTION

Let us see Picture 1,1. For most
users, the above picture is fa|rIy
familiar. In the picture, the desktop of |
Microsoft Windows operating system
is shown. Several icons is shown in [
the picture. Double clicking on the
icon will open a certain software i
application that can be used to do a [
certain task.

These days almost all aspects of life [
were touched by the use of software.
Some software may already been| :
used or seen by us, such as, musi
player, cashier application software, |
document editor, etc. These softwares
were the results of a series of process
or the activity that was known as the
Software  Engineering. What is
Software Engineering? This chapter fi= 87 [l 6 QE LRl 2
will try to answer such question.

Figure 1.1. Microsoft Windows desktop
OBJECTIVES

This chapter should enable you to:

o Able to explain on software, program, software engineering and procedures.

e Understand the objectives of software engineering.

e Understand the scope of software engineering.

e Understand the position of the software engineering field in the discipline of
computer science and its connection with the other fields. Knows the
development in software engineering.

o Known the profession and certification in the software engineering field.

e Explained solution principles to the problems in the software engineering.

Directorate Technical Vocational Education



2 Software Engineering

1.1 SOFTWARE ENGINEERING CONCEPT

The Software Engineering term began to be popularized in 1968 at Software
Engineering Conference that was held by NATO. Some people interpret Software
Engineering to be limited on how to made a computer program. In fact, there are basic
differences between software and computer program.

Software is all the command that can be used to process information. Software could
take the form of the program or the procedure. The program was the collection ordered
that was understood by the computer whereas the procedure was the order that was
needed by the user in processing information (O’Brien, 1999). The software
engineering is defined as follows:

A body of knowledge that discussed all the aspects of the production of software,
starting from the early stage that is the analysis of the requirement for the user,
determined the specification from the requirement for the user, the design, coding, the
testing to the maintenance of the system after being used.

It is clear that Software Engineering is not only related to the production method of the
computer program. The statement “all aspects of production” in the above definition,
has the meaning of all the matters that are connected with the process of the
production like project management, the determination of the personnel, the budget of
the cost, the method, the schedule, the quality up to the training of the user was a part
of Software Engineering.

1.2 SOFTWARE ENGINEERING OBJECTIVES

In general, software engineering objectives are fairly similar to other engineering fields.

Let us examine Figure 1.2.
Performance

Cost Time

Figure 1.2. Software Engineering Objectives.

Figure 1.2 shows that an engineering field will always try to produce the highest
performance output at the lowest possible cost at exact time. The software engineering
aims for,

Directorate Technical Vocational Education
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e Lower software production cost. Software Software " sonware |
e High performance and reliable | Requirement 3 Design | Construction |
software in time. P
° t/lultl pla_tform software. Procase S_roef:t\;'i;e
e Low maintenance cost. S
= ol
ARG Software
Maintenance
v/
r: . )
Configuration
| [ Management ] Management
\ J
Figure 1.3. Scope of Software engineering (Abran et.al., 2004)
1.3 SCOPE

As defined above, the scope of software engineering is as follows,

Software requirements related to the requirement specifications of the
software.

Software design includes software architecture determination, software
components, interface, as well as other software characteristics.

Software construction relates to the software development, including the
algorithm, coding, testing, and debugging.

Software testing covers software behavior evaluation and testing.

Software maintenance Includes maintenance efforts as software is operated.
Software configuration management is related to the configuration of software
to satisfy a certain requirement.

Software engineering management related to the management and the grating
software engineering, including planning of the software project.

Software engineering tools and methods include the theoretical study on aids
and the software engineering method.

Software engineering process is concerned with the definition, the
implementation, the grating, the management, the change and the
improvement of the process software engineering.

Software quality is stressed on the quality and the software life-cycle.

1.4 SOFTWARE ENGINEERING AND COMPUTER SCIENCE

Directorate Technical Vocational Education
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Computer Science was born at the

beginning of the 1940 's that was the Computer
integration from the theory of the S
algorithm, mathematical logic and . .
the discovery of the storage method Ee s O | [ st
of the program electronically to the Computing
computer. Since then computer e e
science had experienced continuous Computer System  —{—
development and broadening. e v e

Section E Section F
The scope of knowledge in computer Data R Computing
science often described as a Theery
systematic study in processes of the Section G Section H
algorithm  that explained and e T sl
transformed information (Denning,
2000). It includes the theory, the Sction | ectionl
analysis, the design, efficiency, the Sk st | e e
application and it application.

Section K

Other Aspecis —

Figure 1.4. Computer Science Classification based on ACM (1998).

There are several branch of knowledge in the
computer science discipline as seen in the
Figure 1.4, 1.5 and 1.6.

Based on Denning's (2000) and Wikipedia's
(2007), software engineering was the
subsector of computer science that was
equal to the other subsector. Whereas
according to ACM (Association for
Computing Machinery), software engineering
is part of Section D (Software). Although
being seen separated, in its application, the
subsector software engineering always
needed the support from the other subsector,
especially algorithm and data structure,
programming language, database, operating
system and network, and information system.

Computer
Science

Programming
Languange

Algortihm & | |
Data Structure

Computer ; Operating system'
Architecture and network
Software | | | Database &
Invention Information Search
Atificial Intelligence| | | Graphic
and Robotics
Computer - Human|_| | Computational
Interaction Science
Organizing |
Information

Figure 1.5. Computer Science Classification Discipline based on Denning (2000).

Directorate Technical Vocational Education



5 Software Engineering

Computer
Sdence
Basic Math | || CEI’_’::S;':;:TQ
Computation
Algorithm Programming
and —t— Languange
Data Structure and Compilers
Concurrent,
Parallel and — ISUﬂwﬁare
Distributed System nvention
Communication Database
Intelli ((:g::e .| | Computer Graphics
< and Visual
Human - Computer Computing
Interaction | _tl::lr
Science

Figure 1.6. Computer Science discipline
based on Wikipedia (2007).

1.5 SOFWARE ENGINEERING AND OTHER DISCIPLINE

Since the scope of software engineering
is quite wide, it relies heavily to other Managemem
fields.

Mathematics] [ Ergonornics ]

Not only with other sub sector in
computer science but also other fields
outside computer science. Software
engineering relations with other fields
can be seen in Figure 1,7.

Software
Invention

Qually Project yster
Management | | Management i

Picture 1.7. Software Engineering relations with other fields
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6 Software Engineering

Management field covers accounting, financial, marketing, operation
management, economics, quantitative analysis, human resources
management, policy and business strategy.

mathematical field covers linear algebra, calculus, probabilistic, statistics,
numerical analysis and discreet mathematics.

Project management field covers project related matters, such as, project
scope, budgeting, human resource, quality control, risk management, and
project scheduling.

Quality management field covers quality system development, risk and
reliability management, quality improvement, and quantitative methods.
Ergonomics field covers man and machine interaction.

System engineering covers system theory, cost analysis, modeling, simulation,
business process and operation.

1.6 SOFTWARE ENGINEERING DEVELOPMENT

Despite its early appearance in 1968, software engineering had the quite long history.
Figure 1.8 presented the essence of the software engineering development. From the
science side of discipline of knowledge, software engineering is relatively young and is
continue to develop. Today, the direction of the development is as follows,

Agile Software Development, Experimental Software Development, Model-
Driven Software Development and Software Product Lines.

Year

Event

1940 | The first computer that allowed user to write the program code directly.

1950 | Early generation of interpreter and macro language

First generation of compilers

Second generation of compilers

1960 | Commercialization of mainframe computers

The development customized software

Software engineering concepts is being adopted

1970 | Software development applications

Commercialization of minicomputers

1980 | Commercialization of personal computers

Increase in software demand

Object Oriented Programming (OOP)

1990 | Agile process and extreme programming

Directorate Technical Vocational Education
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Drastic increase in memory capacity

Increase in Internet users

2000 | Modern interpreter platform (Java, .Net, PHP, etc).

Outsourcing
Figure 1.8. Software Engineering Development

1.7 PROFESSION AND CERTIFICATION

Software Engineer profession is fairly new for Indonesians. Most Indonesians possibly
more familiar with the term Information Technology expert, Information System Analyst,
Operator or the other term. It is due to the confusion on the term software engineer as
described in the early of the chapter. However in countries with mature information
technology, Software Engineer term is more often used.

Software engineer certification is still debatable among expert and software vendor.
Most certification in software industry is usually product specific. For example, the
software company like Redhat Linux Inc., Adobe Inc., Oracle, or Microsoft, give
certification to those who master their product.

ACM (Association for Computing Machinery) had run Software Engineer certification
program in the 1980. Unfortunately, they have to discontinue due to lack of interest.
IEEE (Institute of Electrical and Electronics Engineers) has Issued more than 500
certificates of software profession. Canada has issued a legal certificate for software
engineer that was known as ISP (Information Systems Professional).

At this time, there is no software engineer certification in Indonesia. However, the
National Competence for Computer Programmer has been defined. Although, it has
not fully covered computer programmer field, it can be used for early approach to
software engineer certification.

1.8 SOFTWARE ENGINEERING AND PROBLEM SOLVING

Software engineering had conceptually close to problem solving principles.
Understanding on the problems, the strategy and the process as well as the system
approach in the solution to the problem will help the software engineering processes.

1.8.1 The Problem and The Symptom

A problem can be seen as the difference between the condition that happened and the
condition that it was hoped. It might also be interpreted as the difference between the
condition now and the aimed condition. For example, a student hoped to receive 80 in
a C++ Programming exam, but in fact he only received 60. The existence of this
difference showed the existence of a problem.

Directorate Technical Vocational Education



8 Software Engineering

Often it is difficulty to distinguish between the symptom
and the problem. The symptom is a sign of the
occurrence of a problem. Pay attention to a person
who is a medical doctor professional as shown in
Figure 1.9. A doctor in treating the patient's iliness will
asked the symptom / the signs that were felt by the
patient.

Afterwards, the doctor woll concluded that the patient
suffered a certain illness and decisive an exact
medicine. Have a headache, the fever, and the cough
was the symptom or the sign from the flu iliness. If the
doctor gave only a headache medicine, then the flu
illness will not be treated. One problem possibly had
one sign but possibly also more (paid attention to the
Figure 1.10).

Figure 1.9. Medical Doctor Profession

What is the relationship between problem and symptom with Software Engineering? As
being said earlier in the chapter, software that was results of Software Engineering to
create an air to complete certain task or to solve certain problem. If we did not learn
correctly the problem, it is impossible to determine how solve it. Thus, knowing well the
problem as well as knowledge on the symptom of the problem would be very

important.

h

L

! -

3

Figure 1.10. Symptom and Problem.
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1.8.2. Type of Problem

Problem can be classified as shown

in Figure 1.11.

Type of Prablem

Problem in standard
fulfillment. The problem in
this group is related to the
achievement of the standard
that was determined in an
organization. It  usually
relates to the long term | Mestthe Alternatit
objectives of the | Standar e
organization.

Y 4

Mest the
ohjective

Meet

Custumer
Satisfied

Figure 1.11.Type of Problem (Deek et.al., 2005)

Problem in alternative selection. The problem in this group is in choosing the
best solution from various alternatives based on certain criteria. This problem
is often encountered in daily life, such as, choose the exact school, choose the
residence location, choose field of work. The alternative and the criterion had
the weight that was agreed to.

Problem in customer's satisfaction fulfillment. In profit oriented organizations,
problem in customer's satisfaction fulfillment is often emerged. The customers
may have many wishes and one may be highly different than others. Fulfill all
customer's wishes may not possible and very incriminating an organization.
One must look for the solution that benefit both the customer and the
organization.

The problem in goal achievement. This type of problem resembles the first
type of problem, problem in standard fulfilment. The difference, this type of
problem is in achieving short term goals that might not be fixed can be altered
in a short time.

1.8.3. Problem Solving

Problem solving is a process where a situation was observed and after the problem
found, a solution is made by determining the problem, reducing or eliminating the
problem or preventing the problem from happening. There were many steps of problem
solving proposed by the experts, one of them can be seen in the Figure 1.12.
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Figure 1.12 shows a series of different \
process stage that could be used in various
stages, depended on the type and the /
characteristics of the problem. Different fpmb'?m
problem may need different method, even | Defnition
possibly the different stages. The critical
stage in problem solving is in defining the
problem. If the problem not clearly defined {
then the stages may be along and difficult N

to undertake. Moreover if it being forced, AN "
problem solution may not likely be found. { \ /) : ‘

{ |
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I\Solution | Making
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Ideas
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Figure 1.12. Problem Solving Processes (adopted from Deek et.al., 2005)
In general, problem solving may be carried out in four (4) main stages, namely,

e Understand and defining the problem. This stage is critical and the starting
point of any problem solving processes. The aim of this stage is to get clear
picture of the problem as well as to eliminate unimportant sections.

e Planning for problem solving. This stage is normally split into two (2) main
section, namely,

1. Looking for various ways to solve the problem.
2. Planning to solve the problem.

There may be not one but several solutions to a problem. As an illustration, if
we were in Surabaya and wanted to go to Jakarta, there are several options
that can be used either by land, sea or air transportation. Over land
transportation, train, bus or other transportation can be used. We can use the
north, middle or south route. Thus, plenty of solutions can be used by us. Each
has its own characteristics. However, we must choose one that meet certain
conditions that would be best for our problem. After being chosen, then we
could make the plan for problem solving and divide the problem into smaller
parts. The rough plan for problem solving should only contain the main stages
of problem solving.

e Draft and apply the plan to get the appropriate solution. In this stage, the rough

plan is refined and clarified into details of more complete of problem solving
plan.

Directorate Technical Vocational Education



11 Software Engineering

e Check and provide results of the problem solving. The purpose of this stage is
to check the resulting accuracy of the chosen method whether fulfill the
objectives. Moreover, we can evaluate the chosen method usefulness.

1.9.SUMMARY

e Software is the command / tool that can be used to process information.
1. A program is a collection of command that can be understood by
computer.
2. A procedure is the command needed by the users in information
processing.

e Software Engineering is a body of knowledge that discuss all aspects of
software production, starting from the early stage, namely, analysis of user
requirement, determined the user requirement specification, design, coding,
testing up to system maintenance after being used.

e The objective of Software Engineering is to produce high performance and
high quality software, right on time, at low cost, and the multi-platform.

e Software Engineering is part of computer science that require support from
other field of computer science as well as other field of knowledge.

e Software Engineering Certification is not readily available. However, other
programmer certification be used.

e A problem can be seen as the difference between the condition that
happened and the condition that it was hoped. A Symptom is the sign of
problem.

e Type of problem:
1. Problem in standard fulfillment.
2. Problem in alternative selection.
3. Problem in customer's satisfaction fulfillment.
4. The problem in goal achievement.

e Problem solving is a process where a situation was observed and after the
problem found, a solution is made by determining the problem, reducing or
eliminating the problem or preventing the problem from happening.

e Main stages in problem solving:
1. Understand and defining the problem.
2. Planning for problem solving.
3. Draft and apply the plan to get the appropriate solution.
4. Check and provide results of the problem solving.
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1.10. EXERCISE

Describe software and software engineering.

What are the difference between the computer program and the procedure?
Name five sub-field of computer science based based on Denning's.

Name five field that closely related to software engineering.

Describe symptom and problem?

g~
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CHAPTER 2 SOFTWARE ENGINEERING METHOD

As we worked with the computer
shown in Figure 2.1., we need a series
of stages and certain methods in order
to be able to produce aim for our
objectives. Likewise in the software
engineering, it needs certain stages to
be productive. A successful software
engineering needs not only strong
computation capacity like algorithm,
programming, and database but also
strong, but also determination in
meeting the goal, resolution method
identification, development method,
goal identification, resources
requirement identification, and other
factors. Such matters are related to
software engineering methods.

= &

Figure 2.1. Work With Computer

The content of this chapter not within the standard Software Engineering competence.
However, the writer think it would be beneficial to know how to carry out software
engineering and methods that normally being used. Several part of this chapter will
likely difficult to understand, teacher may be needed to explain. The summary of the

chapter is written at the end of the chapter.

(Source: Microsoft Office 2007 Clip Art)

OBJECTIVES

After you learn this chapter, you should be able:

e Understand the general characteristics of the process model in software

engineering.

e Name several models of the software engineering.

e Know principles from the method waterfall, prototyping, and unified process

e Understood the stages in the software engineering.
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2.1 SOFTWARE ENGINEERING PROCESS MODELS

There are many models were
developed in Software
Engineering to help the process of
software  development these
models generally refer to the
system development process
model that was known as System
Development Life Cycle (SDLC)

Identificatian and
selection project

Installation and

H Praject Flanning

o Analysis

as shown in Figure 2.2.

Maintenance mplementation Design

Figure 2.2. System Development Life Cycle (SDLC).

Each developed model has its own characteristics. However, in general, these models
will fall into the following categories, namely:

Need for clear definition of the problem. Main input in each software
development model is in clear definition of the problem. The clearer the
definition the better for problem solving processes. Thus, understanding the
problem as explained in Chapter 1, is an important part of a software

A structured development stages. Although software development models may
have different pattern, usually these models followed a general pattern of
analysis — design — coding — testing - maintenance.

Stakeholder plays a very important role in the whole of the development stage.
Stakeholder in the software engineering may be the user, the owner, the
developer, programmer and people who are involved in the software

Documentation is an important part of software development. Each the stage
in the model usually produces several articles, the diagram, the picture or
other forms that must be documented and must not separated from the

°
development model.
°
°
engineering.
°
produced software.
°

The output of software development processes must have an economic value.
Although the value of software may be difficult to measure in terms of money.
The effect of software usage give an added value to the organization. This
could be in form of declining operating cost, efficient use of resources,
increase in profit, improving organization image, etc.
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There were many software development models, including The Waterfall Model, Joint
Application Development (JAD), Information Engineering (IE), Rapid Application
Development (the COUNCIL) including Prototyping, Unified Process (UP), Structural
Analysis and Design (SAD) and Framework for the Application of System thinking
(FAST). This book will discuss three (3) development models, namely, The Waterfall
Model, Prototyping, and Unified Process (UP).

2.1.1.The Waterfall model

The life-cycle model is the main model and the foundation of many models. One of the
models that is globally known in software engineering is The Waterfall Model. There
are five (5) main stages in The Waterfall Model as shown in Figure 2.3. Known as
waterfall since the process stage diagram resembled the stratified waterfall.

The brief stages in The Waterfall Model are as follows:

® Investigation stage is to determine whether a problem happening or is there an
opportunity to develop an information system. In this stage the feasibility study
must be carried out to determine whether the developed information system
would be an appropriate solution.

e® Analysis stage aim to look at the user and organization requirement as well as
analyzing the available condition before the application of the new information
system.

e Design stage determine | \yyesiaation
the detail specification
of the information
system components,
such as, human, ANALYSIS -
hardware, software,
network and data, and
information products
that in accordance with DESIGN
results of the analysis
stage. 1

IMPLEMENTATION

e Implementation stage is
to get or to develop
hardware and software L !
(program coding), MAINTENANCE
carried out testing,
training and migration to
the new system.

Figure 2.3. The Waterfall Model
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e Maintenance stage carries out during the operation of the information system.
In this stage, monitoring process, evaluation and improvement when being
needed are carried out.

2.1.2 Prototyping model

Prototyping is one of software engineering approach that directly demonstrated how a
software or software components will work in its environment before the actual
construction stage is carried out (Howard, 1997).

Prototyping model could be classified to several types as shown Figure 2.4.

* Reusable
-+ Usage s
B Throwaway
PROTOTYPING
MODEL
B It ¢ Cudpal
= Level i Frocessing
E Sy lem

Figure 2.4. Classification of prototyping model (Harris, 2003)

e Reusable prototype: Prototype that will be transformed to the final product.

e Throwaway prototype: Prototype that will be thrown away as it completes its
job.

e Input/output prototype: Prototype that was limited to the user interface.

e Processing prototype: Prototype that covered the maintenance file the

Directorate Technical Vocational Education



17 Software Engineering

foundation and processes of the transaction.
System prototype: Prototype that took the form of the complete model from
software.

The stages in prototyping is normally an accelerate stages. The main strategy in
prototyping is to build the easiest first and deliver to the user as soon as possible.
Harris (2003) divided prototyping in six stages as being seen in the Figure 2.5.

The stages could be briefly explained as follows:

Identification of the candidate prototyping. The candidate in this case covers
user interface (menu, dialogue, input and output), main transaction file, and
functions of basic processing.

Engineering of prototype with help software like word processor, spreadsheet,
database, graphics processor, and CASE (Computer-Aided System
Engineering) software.

Test prototype to confirm prototype able to undertake demonstration purposes.

Prepare prototype USD (User’s System Diagram) to identify parts of software
that would be prototyped.

Evaluate prototype with the user and carried out changes if being needed.

Transform prototype into fully operated software and remove unnecessary
codes, add needed programs, repeatedly improvement and test the software.

2.1.3 Unified Process and Unified Modeling Language

Unified Process (UP) or sometimes known as Unified Software Development Process
(USDP) is the framework of development processes that use-case-driven, focus on
software architecture, iterative and easy to grow (Alhir, 2005).
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Alternatif
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L Prototype
Engineering

L Prototype

Testing
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Preparation
L Ewvaluation to
LISER

Prototype
Transforrmiation

to Swystermn

Figure 2.5. Prototyping model stages (Harris, 2003)

This framework is a relatively new in software development methodology. UP could be
applied in various project scale, from small up to large scale.

The UP life-cycle generally will
appear as shown in Figure 2.6.
This chart is known as “hump
chart”. Shown in the chart is pysiness Modeling
the four (4) development
stages, namely, inception,
elaboration, construction and  Analysis & Design
transition. Moreover, several

Phases
Disciplines [InoepﬁunH Elabaration ” Construction H Transft[on’

Reguirements

activities must be carried out Implementa%osr;
during the software Deployment ; : P
development process, that is, ; ; ;
business modeling, Configuration ' ' ;

. : & Change Mgmt — e
requirements, analysis and Priject Mariagermeit ! ows —
design, implementation, test. Erranmnt by - ;

The stages and activities
should be done in iterative ¢
manner (Ambler, 2005). Iterations

| [Jmeet] [ o oo o o

Figure 2.6. RUP Life Cycle (Ambler, 2005).
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Short description of the four (4) stages in UP are as follows:

® Inception. This is the earliest stage that assess the carried out software
project. It aims to get an agreement from stakeholders on its goal and project
funding.

e Inception. This is the earliest stage that assess the carried out software
project. It aims to get an agreement among the stakeholders on the objectives
and project funding.

e Elaboration. The stage's objective is to get the picture on the general
requirement, the condition and its main functions. This is important to know
project risks, including software architecture risk, planning risk, and
implementation risk. Despite its early stage, software engineering activities
including business modeling, requirements, analysis and design are performed
through iterative processes.

e Construction. This stage's objective is to construct the software to be used.
The focus of this stage is to determine the level of priority in its requirement,
its specification, in-depth analysis, the solution design to meet the requirement
and the condition, coding and testing of the software. If possible, do beta
testing to get early input from the user.

e Transition. The focus of this stage is to deliver the software to end user.
Software would officially tested by both competent beta tester as well as the
end users. Several activities, such as, data center migration, end user and
staff training, should be performed in this stage.

In software development based on UP, UML (Unified Modeling Language) is
normally used. Although UP requires the use of UML, ULM can be use in various
methods including other field out side information system field. UML is a standard
modeling language and a collection of modeling techniques to specify, to visualized, to
construct as well as to document the work during software development (Fowler,
2004). UML was born from in merging of many object oriented graphics based
modeling languages developed in the end of the 80's and early 90's.

UML is simply used to draw the sketch of the system. The developer used UML to
send several software aspects through graphic notation. UML defined notation and the
semantics. Notation is a collection special forms that has certain meaning to depict
various diagrams of software and the semantics defined how these forms could be
combined. There are several kind of diagrams that are provided in UML, including:
e Use-case diagram. This diagram is used to show the use-software interaction.
e Activity diagram. This diagram is used to show the behavior of the software.

e Class diagram. This diagram is used to show class, feature, and relations. In
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this diagram, object oriented approach plays an important role.

@ Sequence diagram. This diagram is used to show the interaction among
objects with the emphasis on process sequence or events.

e State machine diagram. This diagram is used to draw how an event change an
object in its lifetime.

e Component diagram. This diagram is used to show the structure and the
component connection.

2.2. STAGES IN SOFTWARE ENGINEERING

As described, despite different approaches, models have some similarities in using the
following pattern, namely, stage analysis — design — coding (construction) — testing —
maintenance.

2.2.1. Analysis

System analysis is a problem solving technique that break a system into smaller
components to examine or to evaluate the component performance and its interaction
to reach its objectives.

The analysis may be a crucial part of software engineering processes. The next
processes will be highly depend on the analysis results. The brief stages in software
engineering analysis is shown in Figure 2,7.

One of the most important part that usually carried out in the analysis stage is the
business process modeling. Process modeling is a model that focused in all
processes in the system that transform data to information (Harris, 2003). Process
modeling shows data flow that enter and exiting in a process. This model is usually
depicted the Data of Flow Diagram (DFD). DFD describe man, process and procedure
interaction in transforming data into information.
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Figure 2.7. Stages and Activities in analysis.

There are generally four notations that often were used in DFD as shown in Figure 2.8.

External Entity symbolized the source of the data or the
information recipient (the destiny from the data). External
entity examples include the consumer who ordered a
product, the manager who evaluated the report on the
weekly sale, and so on.

Process is a series of stages to do data manipulation,
such as, collection, sequencing, selection, reporting, and
analysis etc.

Data store is the place to store the data prior to use. The
name used in the data store is the abstraction of the
stored data. However, details, items, how to access and
how it organized is not explained in this notation.
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Data flow shows the flow of data from one place to

another. This data migration could be from external entity —_—
to a process, between processes, from a process to data Data Flow
store. In the drawing, each data flow must be given a label

to identify the data.

Figure 2.8. Notation in DFD.

In creating DFD, there are several stages to be carried out in sequence. Figure 2.9.
shows the sequencing of the stage.

Define the Data
Flow

[dertificatian al
Prahlzrns

[d=rification al
Extemal Entity
R ||

Make the next
DFD Lew al (f
neadad)

Make the DFD

Make Diagram
Level 0

Context

Figure 2.9. Stages in creating DFD.

Context the diagram is DFD scope of the system to show system boundaries, external
entities that interact with the system and the main data flow between external entity
and the system. Context diagram shows overall system as a single process. Figure
2.10 shows an example of context diagram.
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CUSTOMER KITCHEN

0

Customer Order

Food Food Order
Ordering
System

Receipt

Management
Reports

RESTAURANT
MANAGER

Figure 2.10. Context diagram of food ordering system (Hoffer et.al., 2002).

Context diagram in Figure 2.10 shows a single process to represent the modeled
system. The process is given notation 0 to show this is the most abstract level of the
system. Moreover, there are three (3) external entities, namely, customer, kitchen and
restaurant manager. The three of them could play as data source (in the above
example is customer) or as the information recipient (in the above example is
customer, kitchen, and restaurant manager). Data flow is apparent in the picture shown
to have one data flow enter the system and have three (3) datas flow out of the
system. Data flow is labeled to showed the what data is flowing, respectively.

After context diagram is correctly formed then detailing context diagram in DFD Level O
would be the next step. DFD Level 0 is DFD that representing processes, data flow
and main data storage in the system. DFD Level 0 this will be used as the foundation
to build DFD below it (Level 1, 2, 3,.. etc.) or normally known as decomposition DFD.
Figure 2.10 is DFD level 0 from context diagram in Figure 2.11.
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CUSTOMER KITCHEN
I Customer Order -0
== Receive and Faod Order
Receipt Transform
Customer
Food Order
2.0 3.0
Goods Inventory
Update Sold Data Update
Goods Sold Inventory
File File
Formatted Formatted
Goods Sold Data Inventory Data
Goods Sold Inventary
P2 Fie D1 ke
Daily Goods Sold 4.0 Daily Inventory
Amounts = ___ Depletion Amounts
Produce
Management Management
Reports Reports RESTAURANT

MAMAGER

Figure 2.11. DFD Level 0.

Figure 2.11 shows the splitting of the process from one into four. Each process is
numbered as 1.0, 2.0, 3.0 and 4.0, respectively. The total external entity must be fixed
three (3) likewise input and output data flow in the system must be the same as in
context diagram. Whereas data flow in the system (that flow between process and / or
data storage) depend on the involved process and data storage. There are two data
storage, namely, Goods Sold File and Inventory File. The two (2) data storage is used
to keep the data from a process. The data will also be read / accessed by other
processes. For example data storage Inventory File contained the data produced by
process 3.0 (Update Inventory File). This data will be used by the process 4.0
(Produce Management Reports) to make the report that will be sent to the Restaurant
Manager.

The next level in DFD, namely, level 1, 2, etc, is needed if current level is not detail
enough. For example if DFD level 0 (Figure 14.12) is not detailed enough in showing
the data flow, then it could be detailed in DFD level 1. Process is normally be the one
that has to be detailed. Detail in the next level can be in all process or certain
processes. DFD level 0 or the next level has similarities in the rules that shown in the
following table.
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Table 2.1. Rules in DFD

Group Rules
General e inputs to a process will always vary with the outputs.
e objects (External Entity, Process, Data Storage, and
Data Flow), which is in a DFD always have a unique
name.
External Entity e Noun always used in the name of External Entity.
e Data can not flow directly from one External Entity to
another External Entity.
Process e The name used in the process always use verb.
e There is no process that only produces output.
e There is no process that only accept input.
Data Storage e The name used in the Data Storage always use the
noun.
e Data can not flow directly from the Data Storage Data
Storage to one another.
e Data can not flow directly from the External Entity to the
Data Storage also vice versa.
Data Flow e The name used in the data flow always use the noun.
e Data flow between the two notation have only one
direction of flow.
e Branching (fork) shows the exact same data that flows
from one place to two or more places.
e Merging (join) the data shows an exactly the same data
as that flow to two or more places.
e Data Flow towards Data Storage means to update the
data.
e Flow of data from the Data Storage means reading /
retrieving data.
2.2.2. Design

Software design is the task, the stage or the activity that focused on the detail
specification of a computer based solution (Whitten et.al, 2004).

Software design often refers as physical design. While system analysis stage stress on
business aspect, software design focuses on technical and implementation side of a
software (Whitten et.al., 2004).

The main output from software design stage is the design specification. The
specification covers the general design specification for the system's stakeholders and
detailed specification to be used in the implementation stage. The general design
specification contains the general picture of the software for the stakeholders. USD
diagram on the software is normally the important point in this stage. The detail design
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specification or the detail architectural software design is needed to do system design
so as to have a good construction, an exact and accurate data processing, valuable,
user-friendly and has a good foundation for further development.

The architectural design consists of the database design, the process design, the user
interface design including input design, output and report form, hardware design,
software and the network. The process design is the continuation of process modeling
that carried out in the analysis stage.

2.2.3. Construction

The construction is the stage that translate the logical and physical design into
computer program codes. Construction techniques and methods will be described in
more the detail in this book.

2.2.4. Testing

System testing involves all planned user groups. The level of acceptance is evaluated
by all user groups based on the determined criteria.

2.2.5. Maintenance and Configuration
When a software is considered appropriate to be used, the next stage would be the

software maintenance. There were several software maintenance types known as
shown in Figure 2.12.

Caormrective

Type of
rmaintenanc e Routine

System Upgrade

Figure 2.12. Maintenance Types.
Corrective maintenance is carried out to circumvent errors known as bugs. The

maintenance Is carried out by improving the code, increased the some parts or
eliminated certain parts.
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Routine maintenance is also known as preventive maintenance is carried out routinely
to maintain the performance of the software whether there is any mistakes / errors or
not.

System upgrade maintenance is carried out to change any components of the
software. For example, platform or operating system changed, old to new version
change require upgrade of the software.

2.3. SUMMARY

e Software engineering models generally refers to the system development
process modeling that was known as System Development Life Cycle (SDLC).

e Software development model used is generally the Waterfall Model,
Prototyping, and Unified Process (UP).

e The main stages of software engineering covers the analysis, the design, the
construction, the testing and the maintenance.

2.4 EXERCISE

Name stages in System Development Life Cycle (SDLC).
1. Name the similarity of various software development models characteristics.
2. Name five software development models.
3. What is meant by construction stage in software engineering?
4. Show the notations in the Data Flow Diagram.
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CHAPTER 3 ELECTRONICS AND COMPUTER SYSTEMS

If you open or look into the
interior of an  electronics
equipment, you will see similar
equipment as shown in Figure
3.1. There is a circuit board,
cables that connect the
components, and various
electronics components.
Electronics equipment like this
that build a computer equipment.
Thus, understanding electronics,
digital electronics and computer
systems is important for you to
be active in the software
engineering world.

Figure 3.1. An electronics circuit

This chapter will discuss two standards of competence, those are basic electronics
and digital electronics, especially that is used in a computer system. There were two
basic competence in the standard of competence of basic electronics, namely,
understanding principles of basic electronics and knowing electronics components.
Whereas the standard of competence for the digital electronics consisted of
competence in basic digital electronics and digital electronics in computers. In this
book. each basic competence will be elaborated in the text. The summary will be given
at the end of the chapter. Basic electronics and mathematics are the prerequisite of
this topic.

THE OBJECTIVE

The chapter's objectives are:

Mastering the concept of basic electronics.
Knowing electronic components.

Mastering the concept of digital electronics.
Mastering the digital electronics and computer systems.

3.1. BASIC ELECTRONICS

3.1.1. Concept of Basic Electronics
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Electronics is a knowledge that studied components / equipment that implement
weak flow of electric current that was operated by means of controlling electron
current or particle that carried an electric charge such as in computer, electronics
equipment, thermocouple, semiconductor, etc. Electronics is a branch of physics, while
knowledge in design and production of the electronics circuit is part of electrical
engineering, computer engineering, electronics engineering and instrumentation.

Equipment that uses the electronics principles is known as electronic devices.
Example of electronics devices are Cathode Ray Tube (RT), radio, television, cassette
recorder, video cassette recorder (VCR), VCD player, DVD player, video camera,
digital camera, desktop computer, laptop computer, Pocket Digital Assistance (PDA),
robot, smart card, etc..

Electronics is based on the knowledge of electricity. Electricity, could be interpreted
as follows:

e Electricity is state of sub-atomic particle such as, electron and proton, that
caused the pulling and rejecting force among them.

e Electricity is the energy that flow through the cable. An electric current flow as
electric charge flow from positive lead to negative lead.

There are two kind of electric charge: positive and negative. Through experiment,
similar charge will refused each other and opposite charge is pulling each other. The
amount of force between charges is defined by Coulomb law. The Coulomb law
explain the force between two charges, that are separated by the certain distance. In
the international system unit uses “C” to represent electric charge in Coulomb. The Q
symbol is used to represent the quantity of electric charge. For example, "Q=0,5 C"
mean the "quantity electricity charge is 0.5 coulomb”.

When electricity flow through a special material, such as, wolfram and tungsten, the
metal will glow light. Such materials are used in light bulb. As electricity flow through
material that has resistance, it will release heat. The more the current flow, the hotter it
will be. This characteristics is used in the element of iron and the electric stove.

The resistivity is equivalent to the voltage drop on the electronics component and the
current pass through it. The resistivity can be formulated as follows:

R=V/I
or

R=AV/I

Where V is the voltage and | is the current.
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Voltage is the electric potential between two point in a circuit, and expressed in Volt.
The potential energy in electric field creates electric current in a conductor. Thus,
depends on the electric potential, a voltage can be categorized as extra low, low, high
or extra high voltage.

Current is the amount of charge flow in certain time. Electric charge may flow through
cable or other good conductor media.

In the past, conventionally electric flow is define as positive charge current, although
we currently know that electric current is produced by electron current that carried
negative charge in an opposite directional flow. In International System (SI) unit,
current is noted as Ampere (A).

3.1.2. Electronics Components

® Resistor

Resistor is the basic electronics components used to "—l
limit the current flow into a circuit. As noted in the name,

resistor is resistive and is generally made from the | - ,J
carbon material. The resistance unit of a resistor is Ohm
and is normally designated by the symbol Q (Omega). _—

In general, a resistor has a tube shape with two copper I I

tips at both end. In the resistor's body, several colored
code rings are painted on its body to provide the |~
resistance value without having to measure it using

Ohmmeter.

Figure 3.2 Resistor.

e Capacitor

dielektrik
A capacitor is an electronic component that keeps
electric charge. A capacitor is made of two metal plates I'
separated by a dielectric material. Some known Elektroda Elektroda
dielectric materials are vacuum air, ceramics, glass etc. — I

If voltage is applies to the two metal tips, one tip will be
positively charged and the other negatively charged.
Figure 3.3. Capacitor.
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e Inductor i

An Inductor is a components that could store magnetic
energy. This energy is represented by the existence of
emf (electromotive force) if electricity pass through an
inductor.

Figure 3.4 Inductor

An inductor in series to current flow will oppose fluctuation in the current pass through
it. Usage in DC current will stabilize the DC voltage in fluctuate load. In AC circuit, to
reduce unwanted current fluctuation. There are more inductor's application in filter,
tuner circuitry etc.

3. 2. DIGITAL ELECTRONICS
3.2.1. Concept of Digital Electronics

Digital electronics is an electronics system that uses digital signal. Digital signal is a
discreet signal. It is usually noted as 1 or 0. The notation 1 is a symbol of connection,
while notation 0 is no connection. A simple example of this, 1 is when a switch is
switched ON, and 0 is when it is OFF.

Digital electronics is an application of boolean algebra and is used in many areas such
as computer, cellular telephone and other equipment. Digital electronics provides
several advantages, such as, digital system can be easily controlled by computer and
software, easier to store information as compared with analog information. Although,
there are several disadvantages of digital system, namely, in several cases digital
system needs more power, more expensive and fragile.

3.2.2. Logic Gate

Digital electronics or digital circuits build on logic gates. Logic gate execute logic
operations on one or more input to provide a single output. Output is a result of a
series of logic operation based on boolean algebra principles. In terms of electronics,

there input or output is in the form of voltage or current depending the electronics' type.

Each logic gate needs power source with appropriate current and voltage. In the digital
logic diagram, power is normally not included.

In its application, logic gate is build on blocks of electronics hardware.
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A B F
These logic gates are normally made , oo 0
of transistors. The number of . E o1 0
transistors highly depends on the o 0
gate's complexity. The basic form of ~ AND gate - -
the logic gate can be represented in
truth table. There three (3) basic form ;‘ E z
of truth table, namely, AND, OR, and
NOT. Shown is the truth table and the & ) >~ & o 1| 1
symbol of the gate. 1o !
OR gate 1 1 1
Explanation of Figure 3.5 is as follows: N
A| FE
e AND,intwoinputsAandB A | o F ol 1
then output or signal is NOT gate 1 o
produced when A=1 and B=1. Lo bol Fruth tabl
e OR,intwo inputs Aand B gle sym ruth table
then output or signal is produced when one of the input is 1.
e NOT, the output signal will be reverse of the input signal.
In addition to the above basic form, A BI| F
there several derivative form that 0 o 1
important to know. Figure 3.6 shows 5
the truth table and the symbol of B D F g i 1
NAND, NOR, and XOR gate. NAND 10 1
is a rgsult of NOT + AND operatiorj, NAND gate 11 0
NOR is NOT + OR, whereas XOR is
an exclusive OR. NAND and NOR is A B =
a logic gate largely used in many —_— :
digital electronics equipments. A
E 1 ol o
NOR gate 1 1] 0
A B| F
(V] 0
SO
B 1 0] 1
XOR gate 1 1 _0
Logic symbol Truth table

Figure 3.6. NAND, NOR and XOR truth table and its logic gate symbol.
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3.2.3. Digital Circuit

In the above section, we have studied the form of logic gate and its truth table. A digital
circuit consists of one or more of these logic gates. Please see Figure 3.7, shown in
the figure, the upper figure is four (4) NAND logic gate, one pin for 5V power supply,
and one pin four ground. Whereas the lower figure is actual chip type 7400.

+5Y
14 T

3 | O T

> & &

)

8

Figure 3.7. Digital circuit example and its hardware representation.

Directorate Technical Vocational Education



34 Software Engineering

3.3. COMPUTER SYSTEM

The term computer came from Latin “Computare” means to count. Thus, any devices
to do counting such as counting machine, calculator, or even abacus all technically
called computer. However, in its development, computer had developed into different
meaning.

Computer is an electronic data processing that worked and controlled by a set of
instructions (the program) (Blissmer, 1985). A computer system consists of human,
hardware, and software to get a useful information, to ease any job, faster process etc.

There are three (3) main component in computer system, namely, human as user,
hardware and software (Figure 3.8) If one is not present then the computer will not
properly perform. For example, if there is only human and hardware, computer system
will not perform as no software to help human in running the hardware.

PERANGKAT LUNAK

MANUSIA
PERANGKAT KERAS
Figure 3.8. Computer System.
341 Hardware Processing Device
Hardware is the physical part of _
computer. Hardware is distinguished Input
from the data that is inside or that Devico

operated inside, and software that
provided the instruction for the
hardware to complete its task.
Generally it has four (4) basic
components to the computer that is
mutually related (see Figure 3.9).

Figure 3.9. Basic Computer Components
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Input — a device that enables user to enter data or command into the
computer. Input device examples including keyboard, mouse, joystick, and
digitizer.

Output — a device that provide the used on information produced by computer.
The example of output devices are the monitor, printer, and plotter.

Main memory — device that stores data, program and information produced by
computer during processing. The main memory unit consisted of many cells,
that each stores one information unit. There are two (2) types of main memory
unit, namely, ROM (Read Only Memory) and RAM (Random Access Memory).
ROM could only be written on just once and then read many times. RAM could
be repeatedly write, remove and read. Data, Program, and Information that are
processed is kept in RAM, and will be lost if the computer shuts down. That is
the reason why data, program, and information is kept on secondary storage
media such as hard the disk, diskette, CD, etc.

Central Processing Unit — the brain of computer that process data, program,
and information. There are two (2) important parts in CPU that is Arithmetic
and Logical Unit (ALU) and Control Unit. Many people refer ALU as the brain
of computer. ALU responsible for two (2) basic operations, namely, arithmetics
operation and matching / comparisons. While Control Unit responsible for
coordination activities of other unit, such as, how to recognize keyboard and
work as input device.

The physical appearance of personal computer can be seen in Figure 3.10. APC
consists of many components,

1

2
3
4.
5.
6.
7
8
9
1

0.

Display

Motherboard

CPU

Main Memory

Expansion Cards

Power Supply

Optical Disk Drive.

Secondary Storage (Hard Disk)
Keyboard

Mouse

Figure 3.10. Computer Hardware.
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The following is a short explanation of the computer's physical components:

1. Display. Display or monitor devices is the
output unit of a computer. A cable connects
the monitor to a video adapter installed in the
motherboard's expansion slot. Computer sent
signal to video adapter to put forward
characters, picture or graphics. Video adapter
will convert the signal into a collection
instructions for the monitor to put forward text,

or picture in its screen. “‘\g - _J

Figure 3.11. Display or monitor

2. Motherboard. Motherboard also as
mainboard, system board or logic board
( Apple Computer) and sometimes
shortened as mobo is the main electronics
system, such as in modern computer
hardware. On this board we can put other
components such as, main memory,
processor, video adapter, voice adapter, etc,
to form a complete computer system.

Figure 3.12. Motherboard of a computer.

3. CPU. Central Processing Unit (CPU), often known as Processor, is a
component in digital computer that interprets instructions and processes data
as instructed by computer program. CPU provided the important part of digital
system namely the ability to be programmed. CPU must be installed in every
computer hardware.

AMD Athlon processor Intel processor

Figure 3.13. Central Processing Unit (CPU).
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4. Main Memory. Main Memory also
known as Primary Storage, or Internal
Memory, is the computer's memory
with direct access to CPU without
using any special input/output path.
Main memory is used to keep the
actively used data. Primary storage
can be formed in several type of
storage, such as, main storage, cache
memory, and special registers.

5. Expansion Cards. Expansion card is a
printed circuit board (PCB) that can be
inserted into motherboard's expansion
slot to increase computer's functionality.
The example of expansion card are
video adapter, audio adapter -card,
network card etc.

6. Power Supply. Power supply also
known as Power Supply Unit (PSU) is
the equipment to supply the required
energy mainly electrical power in a
computer.

7. Optical Disc Drive. Optical Disc is a
secondary storage media with a disc like
shape. Data kept in an opfical disc may
be accessed through the help of a laser
beam onto the disc. There are two (2)
major types of optical disc, namely, CD
(Compact Disc) and DVD (Digital
Versatile Disc). The device to read,
write, or erase in an optical disc is
known as Optical Disc Drive.

Figure 3.17. CD-RW Drive, an example of Optical Disc Drive.
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8. Secondary Storage (Hard Disk). Secondary
Storage is a device used to help the Primary
Storage (main memory), especially to keep
data, program, or information that will be
used again. Different from primary storage,
data, program and information in secondary
storage will not be lost even the computer is
shutdown, except if it is deliberately removed.
Secondary storage often used in a computer
is Hard Disk. Hard disk keeps the data in a
magnetic disc in certain patterns to represent

the data.
Figure 3.18. Hard Disk

9. Keyboard. Keyboard is a device to SHEE BEREE BEEE E-- = ==

type in text or character into a pprsrrsEeEsEEE oo Em

computer. This device also provides « &«wrwwrw = = Sis

special control keys in computer. «o =L me mom e

Figure 3.19 shows the layout of a

keyboard. bisapgl oy ey

B opscarion oy Cursar comslkiys

Figure 3.19. General layout of a keyboard

10. Mouse. Mouse is usually a pointing device that can be used to detect relative
movement in two dimensional plane to be display later on the screen. Mouse
sometimes equip with other functions, such as, wheel. In addition, mouse play
role in command execution through a its left / right button of either single click
or double click.

Figure 3.20. Various types of mouse.

3.1.2 Software

Software is a computer program that act as a media to interact between the user and
hardware, or can be view as the “interpreter” of the user command to pass it on or
process by the hardware.
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In a computer program, its content can be easily modified. In the computer, software is
normally run on the RAM before being executed in the CPU. At the lowest level,
software is in machine language specific to certain processor.

There were several software classifications. In general, software could be divided into
three (3) groups, namely:

1. System Software

System Software is the
software that help overlook the |
hardware and the computer |!
system. The objective of
system software is to remove
the computer complexity as
remote as possible from the
application programmer. Thus,
application programmers don't
have to directly access memory
and hardware in their program.

FiguFe 3.21. WinoWs XP.I Op.elrating S-y"s"tem I:;i’E:ture

Example of system software are operation system, driver, diagnose software,
windowing system, utilities etc. Among these softwares, operation system is the most
important software. This software acts as interface between computer and the outside
world. In hardware section, operation system will describe any available hardware
connected to the computer. The operation system provides the driver of these
hardware so as to be known and would work properly. Detailed explanation of an
operating system can be seen in Chapter 4.

2. Programming Software

Programming Software provides aids or function to help programmer in creating
computer program.

The software highly depends on the programming language used. The aids covers text
editor, compiler, linkers, debugger etc. An Integrated Development Environment (IDE)
or an integrated development environment combine these tools to ease programmer.
We will focus on this in this book.
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3. Application Software

Application Software is a
software that used to help user

in performing certain task that
may not be related to
computer.

There are several type of

application software, such as,
industrial automation software,
business software, educational
software, database, and
computer game. Examples of
these application can be seen
in the following pictures.
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Figure 3.22. Microsoft Word (Word Processing Software)
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Figure 3.23. Winrar (File compression and extraction software)
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Figure 3.25. Hysis (Manufacturing design software).

3.4. SUMMARY

o Electronics is a knowledge to study low voltage devices that operated by
means of controlling electron current or the particle carried an electric charge.

e Important elements in physical electronics is electric charge (Q), resistance
(R), voltage (V) and current (l).

e Digital electronics is electronics systems that use digital signal and build on
logic gates.

o Logic gates is the main building block from electronics hardware.

e There are three (3) basic form of truth table and logic gates, namely, AND, OR,
and NOT. Moreover the main decedent from these forms are NAND, NOR, and
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XOR.

e Computer is an electronics data processing tool that work and controlled by a
set of instructions (the program).

e Computer system consists of human, hardware, and software that interacts
with each other to get useful information, ease in working, speedup processes
and other objectives.

e There are three (3) main components in computer systems, namely, human,
hardware and software.

3.5. EXERCISE

Explain the term electronics.

Explain the relationship between electric charge, resistance, voltage and
current.

Name electronic components that you know.

Explain digital electronics.

Draw symbol of various logic gates.

Draw an example of a digital circuit.

Name components in computer systems.

What would be happen if a computer system lack one of its components?

N —

® NGO AW
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CHAPTER 4 OPERATING SYSTEM

bash-2.05b% cat netadata.xnl
<?%ml version="1.0" encoding="UTF-B"7>
CIDDCTYPE pkgmetadata SYSTER “"http://uuu. gentoo.org/dtd/metadata. dtd”>
{pkgnetadatad
<herdybase-systend/herd>
</pkognetadatad
bash-2.05b% sude /etefinit.d/bluetooth status
Passuord:
# status: btUppLU
bash-2.085b% ping -q -cl en.uikipedia,.org
PING rr.chtpa.uikinedia.org (207.142. 131 247) 56(B4) bytes of data.

--- rr.chtpa.uikinedia.org ping statistics ———

1 packets transnitted, 1 received. 0f packet loss, time Ons
rtt min/avg/max/ndev = 112.076/112.076/112.076/0.000 ns
bash-2.85b% grep -1 /dev/sda fete/fstab | cut —fields=-3
Jdev/sdal Junt /ushkey

Jdev/sdaZ Junt/ipad

bash-2.05b% date

Hed May 25 11:36:56 PDT 20085

bash-2.085b% 1smod

Hodul e Size Used by

Jjoydev B256 0

i puz200 175112 @

ieeeBB211 14228 1 ipuZ288

ieeeBB211 _crypt 1872 2 ipuw22080,iceceddZ]1
elibo B4468 0

bash-2.050% i

Figure 4.1. text based operating system.

As we skimmed Figure 4.1, we may ask the meaning of the text in the figure. As we
look more closely we may guess that some of the text are the instruction and others
are the result as executed by the operating system. In many cases, we likely to ignore

text based operating system although in reality it is very important.

This chapter will discuss the standard of competence in operating a text and GUI-
based operating system. There are two (2) basic competences in this standard
competence, namely, preparing PC operation, operate the PC in network environment
and disconnecting network connection. In this book, each basic competence will be
elaborated. The summary will be in end of the chapter. Before proceeding with the
chapter, please review on the computer system in the previous chapter as well as

supporting materials and mathematics.
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OBJECTIVES
After reading this chapter, the reader should be able to:

Explain on an operation system.

Install and booting an operation system
Operate a text or GUI operating system.
Operate a PC in network environment.

4.1. Operating System Concept

As mentioned earlier, operating system is part of the system software group that takes
care the computer hardware and overall computer system.

Operating system manages resource usage in computer and provides user interface
to access those resources.

FUNCTION
General functions of operating system can bee seen in Figure 4.2.
e User Interface.

User interface may be easily recognizable by the user . Through the user
interface one may interact with the operating system, hardware as well as
other software packages. The operation system is basically waiting for input or
instruction from the user and translated these command into language that
understood by the computer. User interface is the place where user write or
submit these orders.

SISTEM OPERASI

MEMORY
MANAGEMENT

v

USER - PERANGKAT
INTERFACE = KERAS

R

Pengguna |
PROCESS 1o
MANAGEMENT MANAGEMENT

Figure 4.2. Operating system functions
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In general there are two (2) interfaces, namely, Command Line Interface (CLI)
and Graphical User Interface (GUI). CLI provides user facilities to submit
command in text whereas GUI provides graphical based interface. Most
modern operating systems provide GUI interface. Some GUI interfaces are
integrated into the operating system kernel, such as, Microsoft Windows and
the early version of Apple Mac OS. Others provide modular GUI interface, and
not integrated directly into the operating system kernel, such as, Unix, Linux
and Mac OS the X version and above.

e Memory management

The main memory also known as memory is a large array of word or byte, that
reaches hundreds, thousands, or even millions. Every word or byte has its own
unique address. The function of main memory is to store instruction / data that
being actively used by the CPU and Input / Output devices. The main memory
includes the storage of the volatile data that is not permanent and will lost as
the computer shuts down.

The operation system is responsible for memory management activities such
as:

o Keep track of the usage memory and who use it.
® Choose the program that would load into the memory.

: __.___11 dows Task Manager u k=]

| ApplicationsJ Processes | Performance || Metworking || Users |
Image Mame User Mame CPU Mem Usage =
capexp.exe Aunur R. Mulyarto o3 9.950 K
WINWORD.EXE Aunur R. Mulyarto o2 31.020 K
alg.exs LOCAL SERVICE (x]u] 3.288 K
vmnetdhcp.exe SYSTEM [aa] 1.568 K
taskmgr.exs Aunur R. Mulyarto o0 4, 504 K
igfxsrvc.exe Aunur R. Mulyarto [ulu} 2.916 K
rundll32. exea Aunur . Mulyarto [nn] 3.112 K
svchost.exe SYSTEM (a ] 15.629 K L 08
igfxpers.exs Aunur R. Mulyarto o0 2,693 K
hkemd.exe Aunur R. Mulyarto [alu} 3.096 K
ighutray.exes Aunur R. Mulyarto [un] 3,092 K
swchost.exe SYWSTEM ao 4,940 K
explorer.exs Aunur R, Mulyarto o1 25,292 K
mdm.exe SYSTEM aa 2. 5949 K
AcroRd32.exe Aunur R. Mulyarto [nn] S, 540 K
inetinfo.exe SYSTEM ao 9,580 K
svchost.exe LOCAL SERVICE ag 2. 991 K
avgemc, exe SYSTEM (a]u] 1.820 K
snnnlew. ewe SYSTFEM [ [N] 5. 176 K bt
[1show processes from all users [ i e ]
Processes: 3% CPU Usage: 7% Commit Charge: 431M f 2<940M

Figure 4.3. Memory Management in Microsoft Windows Operating System
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e File management

File is a collection of information following the objectives of the one who make
the file. File is generally representing program or data. File could have a
hierarchical structure, such as, directory, volume, etc. The operating system
implements abstract concept by locating / putting a file in a mass storage

media, such as tape and disk.

The operation system is responsible for file management activities, such as:

& library
File  Edit

@ Back - \_/':

View Favorites Tools Help

? j'- ) search

'u Folders

Creation and erasing the file.

Creation and erasing a directory.
Supporting file and directory manipulation.
File mapping in secondary-storage.

File back-up into non-volatile media.

Y

B

J
L

Address |3 D:Yibrary

Folders

® I3 Documents and Settings ~

[ I3 Inetpub

E 3 Intel

[# ) Program Files

& I3 QuickBasic

B I3 va

® (3 wnpows

(= =e DATA (D:)

[ I3 .Temporaryltems
[ .Trash-aunurrm
) Trashes

& I3 bin

® I3 cmi3-04

& I3 m2002

I55) Desktop

® 3 foto

3 Jurusan

o O EE 2

books ebook

Google Earth 3.0.0395

magazine

powersim

photofiltre

hysis

BlueStorm. tar.gz

dimhad

CoplandOs. gkrelim. tar.gz
WIinRAR. archive
117KB

wPoUCU

Figure 4.4. Windows Explorer as file management facility.

® Process Management

A process is an executed program. A process needs some resources to
complete its task. The allocation of these resources was carried out by the
operating system. For example, memory usage by the CPU, file opening, and
Input/Output usage. Whenever a process stops, the operating system will
reclaim all resources to be used again.
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The operation system is responsible for process management activities such
as:

Create and remove user processes and system processes.
Postponed or continue a process.

Provided process synchronization mechanisms.

Provided process communication mechanisms.

Provided deadlock handling mechanisms.

%mlﬂﬂim{—__g @@
Fileg ootion: [ Windous ShutDow - Help

Applications |F‘ru:n:esses i!-Perﬁ:urman-:E || Metworking | Users |

Task Status

@]bab_ﬂﬁ_ﬂist&m_ﬂ]perasi.du:u: - Microsoft Waord  Running
qﬂ Operating system - Wikipedia, the free encyd... Running

ﬂ Adobe Reader - [SistemCperasi-4.0,pdf] Running
r-«“lin:ru:usu:uft Yisio - [bab_5.vsd:Page-1] Running
@DAFFAR I51.doc - Microsoft Weord Rurining
E?I:u:u:uks Running
@ﬂhah_m.dnc - Microsaft Ward Rurning

|E_-jI:ual:u_III—‘l_Dasar_SistEm_l{cumputer.u:I-:u: - Micro...  Running

R N

[ End Task ” Switch To H Mew Task... ]

| #

Figure 4.5. Process management in Microsoft Windows operating system.
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e Input/ Output (I/0) management system

Input / Output management system is also known as device manager. The
system provides general device driver so that al have uniform input/output
operation, in open, read, write, and close. For example: user may use same
operation procedure to read a file on hardware, CD-ROM and floppy disk.

Operating system component for Input/Output system:

e Buffering: temporary cache data from / to Input / Output devices.

® Spooling: scheduling the usage of system Input / Output to make it
more efficient through queuing etc.

e Provides driver: to enable specific operation for certain Input / Output
hardware.

|

= Device Manager

File Action View Help

g @
+ :§ Display adapters A

+

< DVD/CD-ROM drives
38 Human Interface Devices
=) IDE ATASATAPI controllers
=4 Intel(R) 32301G (ICHT Family) Ultra ATA Storage
[@ Intel(R) 82801GBM SATA AHCI Contraller
=) Primary IDE Channel
=4 Secondary IDE Channel

+

+|-&% IEEE 1394 Bus host controllers
+--=38 Imaging devices
+ ,E] Infrared devices
+- Kevboards
+- 1) Mice and other pointing devices
+1-- 8 Monitors
—|-E& Metwork adapters
H& 1394 Met Adapter
H& Broadcom Metlink (TM) Gigabit Ethernet
E& Intel(R) PROWireless 39454BG Metwork Connect
B8 vMware Virtual Ethernet Adapter for YWMnet1
B8 vMware Virtual Ethernet Adapter for YMnetd w
£ [ >

Figure 4.6. I/O Management in Microsoft Windows operating system.
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e BIOS

BIOS is a short for Basic Input / Output System. BIOS is the program that will
be executed in the early booting process of the computer. The main BIOS
function is to identify computer hardware. BIOS is usually kept in ROM (Read
Only Memory) on computer motherboard.

When the computer starts BIOS will try to identify the installed components /
hardware in the computer, such as:

Clock generator.

Processors and caches.

Chipset (memory controller and I/O controller).

System memory.

All PClI cards.

Primary graphics controller.

Mass storage controllers, such as, SATA and the IDEA controllers.
Various I/0 controllers, such as, keyboard / mouse and USB.

After being recognized, BIOS will call the boot loader to boot the operating
system.

BIOS can be configured through its built-in configuration facility. It can usually
be accessed by pressing Del or F2 button (depends on motherboard type)
when the computer just turned on. When we are able to enter the BIOS
configuration facility, we will see something like Figure 4.7, we can do various
configuration on computer hardware.
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Phoenix - AwardBIOS CMOS Setup Utility

» Standard CMOS Features } FrequencyUoltage Control
» Advanced BIOS Features Load Fail-Safe Defaults
» Advanced Chipset Features Load Optimized Defaults
» Integrated Peripherals Set Supervisor Password
} Power Manmagement Setup Set User Password

» PuP/PCI Conf igurations Save & Exit Setup

} PC Health Status Exit Without Saving

Esc : Quit
F10 : Save & Exit Setup

Figure 4.7. BIOS utility.
4.2. TYPES OF OPERATING SYSTEM

The operation system has been developed for a long time. From its simple form in the
past into its today modern form. Each has its strengths and weaknesses especially in
its built-in functions. In this section, we will discuss several operating systems that
being used by many computer users.

4.2.1. DOS

DOS stands from Disk Operating System. DOS refers operating system that being
used in many computer to provide abstraction and management of secondary storage
devices as well as its information. For example the usage of file system to
management files in storage equipment. DOS may be run from one or two diskettes as
storage media capacity during DOS era is fairly limited to about 1.4Mbyte maximum.

There were many DOS, such as, Apple DOS, Commodore DOS, Atari DOS etc. DOS

is fairly dependent on the type of computer. The most famous DOS is the one that runs
on IBM Personal Computer or its compatible.
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To execute operating system command, DOS uses text based command or Command
Line Interface (CLI). We must press ENTER after typing the command. DOS operation
example can be seen in Figure 4.8.

C:s2dir/w
Uolume in drive C has no lahel.
Uolume Serial Number is 5CC3-1976

Directory of C:N

[AppServ] AUTOEREG.BAT CONFIG.SYS
[Documents and Settings] [Inetpubl [Intell
ISACER. id [Program Files] [QuickBasic]
[val [WINDOWS 1

3 File(s) 7 hytes

8 Dircs? 2.171.398.656 hytes free
C:“2>cd QuickBasic
C:\QuickBazic>dir/u
Uolume in drive C has no label.
Uolume Serial Number is 5CC3-19276
Directory of C:\QuickBasic
[.1 [..1] [QBasic-71 [QBASIC_4.51
A File(s) A hytes
4 Dirdsd 2.171.394.568 hytes free

C:~QuickBaszic>

Figure 4.8. Example of DOS usage.
4.2.2. UNIX

UNIX is an operation system that was initially developed by a group at AT&T Bell
Laboratories.. Unix is used in server as well as workstation. Unix environment and
client-server model shows that Unix aims toward a strong computer network operating
system rather than personal computer operating system.

UNIX is designed to be portable, multi-tasking, and multi-user. Unix uses plain text to
keep data, system files, treated devices as file, and many small programs that
executes through CLI combined with pipeline sign (|). In the above Figure 4.1, several
Unix commands are combined with pipeline. Solid and stable concept of Unix often
used as foundation of modern operation system. Figure 4.9. shows how Unix
becoming the foundation of today's many modern operating systems.
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BSD (Berkeley Software Distribution) |

Bill Joy i
—b-i Sun0S (Stanford) | Solaris (SUN) ml
Darwin
| NextStep 3.3 XSS SR SETEE
\—l-| Mac 0S 1:}.4,6‘
Xenix 05
Microsoft/SCO
|GNU Project GNU |
Richard Stallman
_ e Linux |
I
=|—Minix ! Linus Torvalds 3125
Andrew S.Tamenbaum T ° .
Unix Time-Sharing System (Bell Labs) 10 |

Ken Thompson .

Dennis Ritchie (C language) —’me 11i \-'2|
AlX (IBM) Sl 5.2

> UnixWare (Univel/SCO) 7.1.4 MP2|

»| IRIX (SGI 6.5.30
»|IRIX (SGI) |

System Il & V family

Figure 4.9. Unix and its derivative operating systems.

UNIX system consists of several components that usually bind together. These
package is generally as follows:

® Kernel with sub the component such as:
e conf— configuration file.
® dev — driver hardware
® sys— operating system kernel, memory management, process
scheduling, system calls etc.
® h— header files, defined the key structure in the system.
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Figure 4.10. Memory management on proses scheduling in Unix.

e Development Environment:
e cc —C language compiler

® as— machine-language assembler

e /d — linker, to combine object files

e Jib — object-code libraries (installed in folder /lib or /usr/lib) libc, C
language libraries.

® make — program to compile the source code.

® include — header files for software development and to o determine

the standard interface
o Other languages — other programming languages such as Fortran-77,
Free Pascal, etc.

e Commands:

e sh —"Shell” to carry out CLI based programming or to execute certain
commands.

e Ultilities — A collection CLI commands that are useful for various
functions, such as:

e System utilities — programs for the system management such
as mkfs, fsck, etc.

e User utilities — programs for environment management such
as passwd, Kill, etc.

o Document formatting — program for document preparation such as
nroff, troff, tbl, eqn, refer, and pic. Several modern Unix systems uses
applications such as TeX and Ghostscript.

® Graphics — Modern Unix System provides X11 as standard windowing
system and GUI.
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[®] xbirr E1] @] sman [®] oclock g @] xmogo

oy

Manual Page
The current nanual page is: uset{sd.

xset - user preference utility for X

SYNORSIS
xset [-display oisplay] [-b] |b on/off] [b [volume [pitch [duration]]]
[I-Ibc] [-c] [c on/off] [c [volume]] [[+-Idpms] [dpms stancBy | suspend

[ ofFl]1] [dpms Force standby//suspend/of£/on] [[-+1Epl-==]
path, path|, 11] [fp default] [fp cehash] [[-]led [integer]] [Led
on/ofE]  |m[ouse] [accel mult[/accel div]| |[threshold]] [m]ouse]
default] [p pixel color] [[=]r [keycode]] [r on/off] [r rate celay

leaeell [s [leng#h Iperioc]]] [s blank/noblank] [s empose/noexpose] [=
on/off] [s default] [s activate] [s reset] Iql

DESCRIFTION
This program is used to set various user preference options of the dis-

play

-display oisplay
This option specifies the server to use; see X7},

The b option controls bell wolume, pitch and duration. This
option accepta up to three rumerical parameters, =  preceding
dash(-), or a ‘onfoff' flag If no parameters are given, or
the 'on’ flag is used, the system defaults will be used If
the dash or 'off' are given. the bell will be turned off If
only one numecical parameter is given. the bell wolume will be
set to that walue, as a percentage of its mavamum  Likewize,
the second rumerical parameter specifies the bell pitch, in
hertz, and the third mmerical parameter specifies the duration
in milliseconds Note that not all hardware can vary the bell
characteristics The X serwer will set the characteristics of
the bell as closely as it can to the user's aspecifications

o
blas-config

oneko
meko -> oneko

unrar
xdal iclock

HANRRERRIRE RN RRNR AN
BREBBERERREDRERRRETEES

:

if

The bec option controls dug compatidility mode in the server.

Figure 4.11. X windows system in UNIX.

4.2.3. Microsoft Windows

Microsoft Windows also known as Windows was initially only an add-on for MS-DOS
since there was a high demand on GUI operating system. Early version of Windows
run on top of MS-DOS. The early version of Windows shows several general function
of operating system, such as, executable file type, its own hardware driver, etc.
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Figure 4.12. Windows version 3.11.

Windows conceptually aim for personal computer. Windows did not initially support
multi-tasking and multi-user concepts. Accommodation towards the network or
functions client-server also was not as strong as UNIX families. Thus, security is a
common problem in Windows operating system as connected to the network. However
Windows advantage especially in the ease use. In the latest version (Windows Vista),
the multi- user and multi-tasking implementations are more mature. Moreover, the GUI
is changed and uses the three dimensional effects.

> Showmore détails | 25

e

o et ratson - WDDM
S i ome
T Windows Umimane estras
) indows bt s
| =

] Windowe Phota Gaitey

.,ﬂpl Windawes Live Messenger Dewnlosd

a Windovs DVD Makes

Jgj Windowns Mesting Space

your PC with Windows Live

Go anline to find mone ways
to help protect your PC

Figure 4.13. Windows Vista.
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4.2.4. Apple Mac OS

As shown in Figure 5.10, Apple Mac OS is a descendant from UNIX through the BSD
route (Berkeley Software Distribution). Thus, multi-tasking, multi-user, networking
capabilities available to UNIX is also owned by Mac OS. Mac OS is a GUI based
operating system. Apple is the pioneer in GUI based operating system. The use of
icon, mouse and several GUI components were an extraordinary contribution towards
the development of GUI based operating system.

The early version of Mac OS almost fully relies on its GUI capabilities and very limited
CLI usage (Figure 5.15). Despite its ease there are several weaknesses, such as,
multi-tasking is not perfectly working, limited memory management, and conflict in
several programs. Improving the Mac OS is not an easy job.

"%

Edit L

Speci

167K available

1 O &

Emply Falder o oo Falder

.

Drigh Capy

Fard Mugsr

Figure 4.14. Early version of Mac OS.
In Mac OS X (the latest version), most of the weaknesses in the early version have

been removed. Multi-tasking runs well and the memory management is far better.
Moreover, Mac OS X GUI is known to be the best among existing operating systems.
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Figure 4.15. Mac OS X

4.2.5. Linux

Linux resembled UNIX systems, as main objective of Linux project is to be compatible
with UNIX. Linux development was begun in 1991, when a Finnish student named
Linus Torvalds wrote Linux, a kernel for 80386 processor, the first 32-bit Intel processor
suitable for PC.

In many ways, Linux kernel is the core of Linux project, with additional components it
forms a complete Linux operation system. Source code of Linux kernel is specially
made for Linux project. However, its supporting softwares are not exclusively made for
Linux,

but normally used in several UNIX like operating systems, such as, BSD operating
system from Berkeley, X Window System from MIT, and the GNU project from Free
Software Foundation.

Tool sharing works both directions. The main Linux library is originally started from
GNU project. The library improvement is through community contributions, especially
in addressing, inefficiency, and bugs. Other components, such as, GNU C Compiler,
gcce, has a good enough quality to be directly used in Linux. The Linux's administrative
network tool is using the code originally developed for 4.3BSD. Interestingly, the newer
BSD, such as FreeBSD, borrow the code from Linux, for example Intel mathematics
library for floating-point-emulation.

Directorate Technical Vocational Education



58 Software Engineering

Today, Linux is one of the most rapidly developed operating system. The world wide
developers groups are enhancing its features and help pushing the Linux operating
system forward. Moreover, many developers are working to port applications into
Linux.

The main problem for Linux users in the past is the text based interface. It prevents
layman in using Linux, as It requires a thorough study of the not user-friendly
commands prior to use it. However, today, the situation is changed with the presence
of KDE and GNOME. Both have a good desktop GUI interface that change the
perception of the world on Linux.
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Figure 4.16. Linux with KDE desktop.
4.3. PREPARING AND OPERATING AN OPERATING SYSTEM
Knowing information system is not enough. Those who like to work in programming

must understand thoroughly on how install, boot and operate the operating system,
more deeply than normal users.
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4.3.1. Installation

Installation is normally referred to installation of software package in a computer.
Whereas operating system installation is installation of the operating system into the
computer. An operating system must be firstly installed prior to other software. The
operating system must be correctly installed before any application software can be
run.

As previously explained, each operating system has its own characteristics. This
includes the installation process of the operating system. Installation process is highly
depend on the type of operating system. Based on its interface it can be categorized
into two (2) main categories, namely, GUI based and CLI based. GUI based installation
process can be found in Microsoft Windows operation system (full GUI in Vista
version), Apple Mac OS X and above, several Linux versions, such as, Ubuntu and his
descendants (Xubuntu, Kubuntu, Edubuntu, etc), Mandriva and his descendants (PC
Linux OS), and newest version of Fedora. Whereas CLI based can be found in Linux
Slackware version, Gentoo etc.

Installation process can also be categorized based on the installation source, namely,
media sources, such as, CD, DVD or hard disk, or network sources. In general, CD or
DVD is used as installation media. In this section, we will describe installation based on
CD / DVD source.

Installation stages can be seen in Figure 4.16. These installation stages possibly
varied between operating systems. However in general, the stages are not too much
different between operating systems.

| Cek Hardware . N | Booting from
Readiness Bios Setting '—P Media Installation
I 1 Y
Operating System Installation Location | . .
Packages Selection |« Preparation and Main I/O Setting
Selection
_ h 4
Fle Copying to .| Peripheral | Create User
Harddisk | setting I—> operating System

Figure 4.16. Operating system installation stages.
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e Check hardware readiness. This stage confirms all hardware and its
peripherals are correctly installed. Moreover, check the computer hardware
specification whether it is supported by the operating system.

e Configure BIOS. This stage is to configure BIOS to give the first booting
priority to the installation media, usually CD / DVD.

e Booting from the installation media. If BIOS configuration went well, then the
computer should boot from the installation media. Figure 4.17 is the screen-
shot from the early stages of booting process.

Welcome to Fedora for i

Disc Found

To begin testing the media before
installation press OK.

Choose 3kip to skip the media test
and start the installation.

<Tab>~<Alt-Tab> between elements i <Space> selects i <F1Z2> next screen

Figure 4.17. Testing of installation media.

e Configuration of main I/0O. This stage is to arrange so that main Input / Output
devices, namely, mouse, keyboard and the video, would correctly run and the
installation process can be carried out.

® Preparation and determination of the location of the installation. Most
installation is aimed for hard disk as its target. We must prepare the hard disk
to be written. Preparation includes hard disk partitioning, including setting the
volume size for each partition, and formating of the partition as required by the
operating system. Microsoft Windows may use either NTFS or FAT32 file
system. While Linux may use ext2, ext3, ReiserFS, and XFS file system. Apple
Mac OS X usually uses HFS+. Figure 4.18 shows the snap shot during setup
of the installation location in Fedora Core 8 installation process.
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Installation requires partitioning of your hard drive. By default, a partitionng layout is chosen whach is reasonabile
for MoST users. You can either Chonse To USe This or Creare your own

Remove Linux partibions on selected dnves and create default layout -
Select the drive(s) to use for this installation.

=

= Advanced storage configuration

‘What drive would you like to boeot this installation from?

Aeypew and modily partitioning layout

Belease Notes G Back e Mext

Figure 4.18. Process in determining the installation target.

e Configuration of application softwares to be installed. This stage may be
skipped if default is chosen. For those who need to customized its operating
system, it can be done by doing a custom installation. CD or DVD installation
source has normally carried several applications to be selected during or after
installation process.

e Write / copy to hard disk. After application selection process, application &
operating system files will be written to hard disk. Figure 4.19 shows an
example of screen shots during copy file process.

Desktop Environments &5 | Dial-up Networking Support fa]
Applications & v/ Fonts

Development < Hardware Support |
Servers | -_. 1 Java

=
Base System nts
Languages Checking dependencies in oots |

ackages selected for installation... 2
2 & tion

1 System =

[This greup is a collection of various tools for the system, such as the client for
lconnecting to SMB shares and tools to monitor network traffic.

_ Release Notes | | 4= Back

Figure 4.19. Copy file process in Fedora.
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e Configuration of other peripherals. The objective of this stage is tio install the
needed driver for peripheral, such as, VGA card, sound card, motherboard
chip set, etc to enable the computer in recognizing the peripheral. This stage is
normally needed for Microsoft Windows operating system. It is not needed for
those who use Linux as all drivers are normally built-in Linux kernel.

e Creating user. We need to create the user of the operating system. The user
creation will provide username and password for each user. In general, there
are two (2) level of user, namely, administrator and ordinary user. Administrator
has the highest right to all section of operating system while ordinary user has

a more limited right determined by the the administrator.

4.3.2. Booting

Booting is the earliest process when the computer turns on. The booting process is
shown in Figure 4.20. In the early booting process is executing a small program
resides in computer's ROM with setup data as stored in CMOS. This stage is known as
POST (Power On Self Test), after a successful completion of POST, BIOS code from
ROM and BIOS of various adapters, such as, VGA adapter, will be loaded into the
main memory (RAM). After loading all BIOS into the memory, computer starts reading
the program starts up located in hard disk boot sector. At this stage, operating system

will be loaded into RAM from hard disk.

POST
(Power On Self Test)
Testprograms

Ny

ROM (Read Only Memaory”
Programs in chips atthe
rruLhier boarg

i Setup data from CMOS

BIDE
(Basic Input Dutput Swstem)
System software
copied to RAR

1L

<1—| ROM chips with

J—I BIOS programs
BIOS copisd

4 from adapters

4 352 5.0)

BOOTING.

oot sector at a disk.

disk.

The start-up program has to find 3

DS, Windows 952, MNT or another
operating system s loadad from the

Figure 4.20. Early process of Booting.
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In Microsoft Windows, a boot-splash usually Windows Logo is usually shown during
boot process. No detail information to the users. In contrast, in Linux family, user may
choose whether to show the detail information on booting process or put it behind a
splash screen usually by using LILO or Grub. Figure 4.21 shows the booting process in
Fedora Linux.

Setting up Logical Volume Management:
/dev/VolGroupf0/LogVol00: clean, 140825/1352064 files, 866220/1351680 block

[ 1
[ 1
Enabling local filesystem quotas: [ OK 1]
Enabling /fetc/fstab swaps: [ 1
INIT: Entering runlevel: 5
non-interactive startup
Intel CPU microcode update:
for hardware changes
iptables firewall rules:
auditd:
restorecond:
irgbalance:
rpcbind:
NFS statd:
RPC idmapd:
other filesystems:
PC/SC smart card daemon (pcscd):
system logger:
kernel logger:
system message bus:
setroubleshootd: l

o
=

Starting

Figure 4.21 Booting process in Fedora Linux.

4.3.3. Text based commands

For some command line interface (CLI) is a nightmare, as one has to memorize all the
command and not user friendly. There are several advantages with text based
interface, such as:

e Faster execution.

Less demanding on CPU and memory.

® No need for high performance hardware. No high resolution VGA card and
monitor is needed.

CLI mode may be rarely used in GUI based operating systems, such as, Microsoft
Windows or Apple Mac OS X. However, in Linux and Unix family, CLI mode is still
being used especially for system and network administration. In this section, we will
learn some of the frequently used CLI command that can be access through console,
such as, Console, xterm, aterm etc in Linux as shown in Figure 4.22.
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Terminal - Ol =
File Edit ¥iew Terminal Go Help

one[~]1% 1s -1

total ©

drwxr-xr-x 2 one users 85 2007-10-28 11:49 Desktop

one[~]1% 1ls -a

.bashrc .gtkrc-2.0 .Xsession-errors
.. .cache .local Desktop
.ICEauthority .config .twmrc
.Xauthority .dmrc .vimrc
.Xresources .gtkrc .Xinitrc

one[~1% N

Figure 4.22. A terminal for CLI mode.
There are two (2) main groups of commands in CLI mode, namely:
e System administration commands. These commands can only be executed by
those with administrator (root) privilege. These commands are normally stored

in directory /sbin (Figure 4.23) and /usr/sbin (Figure 4.24).

® User commands. These commands may be accessed by ordinary users.
These command is normally stored in directory /bin (Figure 4.25) and /usr/bin

(Figure 4.26).
= sbin - File Manager e =
File Edit Wiew So Help
r By one sbhin
B Trash
- File System @ @ @
B bin
b B boot adjtimex agetty arp
b @™ dev
P B etc
b @ home arping arytst badblocks
b I lib
o —
b ™ mnt @ i @
> @ proc q
Bg root blkid blockdew bretl
&= sbin
b B sys Rs
b B tmp clock debugfs debugfs.reiserfs
b B usr
b var 4 } 4§ } 4§ }
158 items (10.5 MB). Free space: 169.1 MB

Figure 4.23. Commands in directory /sbin.
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shin - File Manager

File Edit Wiew Go Help

~

> [ tmp
~ W usr
b X1l
b @™ X11R6
r @™ adm
B bin
B dict
> @ doc
B etc Il
b Bl i486-slackw i
b @ include =
B info
> B lib
b B libexec
> B local
> @ man

[ ¢ [T I >

d

4

accept

o
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Y
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¢
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¢

4

acpid

¢
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¢
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¢
f

Y

adduser

¢

atd

¢

avahi-daemon

o

backup

247 items (10.1 MB), Free space: 169.1 MB

Figure 4.24. Commands in directory /usr/sbin.
bin - File Manager

File Edit Miew Go Help

b By one

¥ Trash
~ . File System
.~ @men
> [ boot
= dev
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= mnt
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M
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=}
=
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30y
¢
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gzexe
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&

hostid

4
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Y
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159 items (7.5 MB). Free space: 169.1 MB

Figure 4.25. Commands in directory /bin.
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bin - File Manager = Ol >
File Edit View Go Help
B sbin usr | | bin
b Bl sys
> B tmp
~ WlF usr @ @ @
P N X1l 80211debug 80211stats Abiword-2.4
P @™ X11R6 i
H ¥ <
= bin :
By dict Terminal Thunar x
P @ doc
e 4 < <
P B i486-slackw; xdialog Mdmx Xnest
P B include
B info @ @ @
b B b =
P B libexec #org e [
P B local
ol <& <& <&
1494 items (167.7 MB). Free space: 169.1 MB L

Figure 4.26. Commands in directory /usr/bin.
The followings are some of the important command in CLI mode:
e Display the directory content

To list the directory content, it can be done by using Is followed by other
arguments as needed. Figure 4.27 shows how to use Is.

En

onel[~]1% 1s
total @

one[~]1% 1s

.ICEauthori
Mauthordity
. Xresources
one[~1% 1s

-1

-a
.bashrc
. cache

Ty .config
.dmrc
.gtkrc

.gtkrc-2.0
. Local

. Ewmrc
.wimrc
.xinditrc

--color JusrJ/

X111 dict include
doc info
etc 1ib

bin iq86-slackware-lLinux 1ibexec

one[~-1% W

Terminal = O
File Edit Wiew Terminal Go Help
onel[~1% 1s Susr/
X111l dict include local spool
X11R6 doc info ma n sSrc
adm etc 1ib sbin Ttmp
bin id86-slackware-lLinux libexec share

drwxr-xr-x 2 one users 85 2007-10-28 11:49 Desktaop

. xsession-errors
Desktop

lTocal
ma n
sbin
share

sSrc

Directorate Techni

Figure 4.27. Example of Is usage.
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e Change directory

Change directory may be performed by using cd followed by the destination
directory. Figure 4.28 shows the example of cd usage.

Ea Terminal

File Edit View Terminal Go Help

one[~]$% cd /usr
onefusrl$ 1s

X11 dict

X11R6 doc

adm etc

bin id486-slackware-linux
onefusrl$ cd /

onel[/1% ls

bin dev home mnt root

boot etc 1ib proc sbin
one[/]%$ cd /home/
onel[homel]$ 1s -1

total ©

include

info
lib

libexec

Sys
tmp

usr
var

drwxr-xr-x 6 one users 160 2007-12-06

one[homel$

Figure 4.28. Example of cd usage.

e Locate afile

local spool

man src
shin tmp
share

00:16 one

To locate a file at certain location, the find command can be used. Figure 4.29

shows the example of find usage.
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Terminal

File Edit Wiew Terminal Go Help

one[home]$ find fusr -name bin
Jusr/share/mc/bin
fusrs/bin
Susr/X11l/bin
JFusry/id486-slackware-linux/bin
JSusr/local/bin
one[homel$ find fusr -name aunur
one[homel$ find /fetc/ -name conftT

find: setc/skel/.cache: Permission denied
find: fetc/skel/.confTig: Permission denied
find: setc/skel/.local/sshare: Permission denied
find: /fetc/cups/ssl: Permission denied
one[homels W

Figure 4.29. Example of find usage.

e Show file content

To show the content of a file, we can use more, less or cat commands. Figure
4.30 shows some of the examples.

Terminal =
File Edit View Terminal Go Help

onef[etc]$ cat exports

# See exports(5) for a description.

# This file contains a list of all directories exported to
other computers.

# It is used by rpc.nfsd and rpc.mountd.

one[etc]$ more exports
# See exports(5) for a description.

# This file contains a list of all directories exported to
other computers.

# It is used by rpc.nfsd and rpc.mountd.

oneletc]s B

Figure 4.30. Example of cat and more usage.
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e Copy file of directory

cp command may be used to copy files of directory. Figure 4.31 shows the
example of cp usage.

Ed Terminal -
File Edit View Terminal Go Help

one[~]% cp /etc/exports /home/one/

one[~]1% 1ls /home/one/

Desktop exports

one[~]% cp -R /etc/xml/ /home/one/

one[~]$ cd /home/one

one[~]% 1s -1

total 4

drwxr-xr-x 2 one users 85 2007-10-28 11:49 Desktop
-rw-r--r-- 1 one users 154 2007-12-06 00:52 exports
drwxr-xr-x 2 one users 60 2007-12-06 00:53 xml
one[~]1% 1s

Desktop exports xml

one[~1%

Figure 4.31. Example of cp usage.
e Move files.

To move files, the mv command may be used. Figure 4.32 shows the example
of mv usage.
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Terminal
File Edit View Terminal Go Help
one[~1% 1s
Desktop contoh exports temp *xml
onel[~]1% mv exports temp
onel[~1% 1s
Desktop contoh temp *xml
onel[~1% cd temp/
one[templ]$ 1s

exports

one[templ$ mv exports .. /contoh/
onel[templ]$ 1s

one[templ]$ cd ../ contoh/

onel[contohl]$ 1s
exports
one[contohls M

Figure 4.32. Example of mv usage to move files.
e Rename afile

The mv command may be used to rename a file. Figure 4.33. shows the
examples of using mv command.

Terminal
File Edit ¥iew Terminal Go Help

one[contoh]$ 1s

exports

one[contohl]$ mv exports import
one[contohl]$ 1s

import

one[contoh]$ mv import export import
one[contohl]$ 1s

export _import

one[contohl$ [

Figure 4.33. Example of mv usage to rename a file.

Directorate Technical Vocational Education



71 Software Engineering

e Remove files or directory

To remove files or directory, rm command may be used. Figure 4.34 shows the
example of rm usage.

Terminal
File Edit VWiew Terminal Go Help
one[contoh]$ 1ls

export export import import
onel[contohl]$ rm export
one[contoh]$ 1ls

export import import

onel[contoh]l]$ cd

one[~]1% 1s

Desktop contoh temp xml

one[~]1% rm -R contoh/

onel[-]1% 1s

Desktop temp xml

one[~1$ N

Figure 4.34. Example of rm usage to remove files or directory.
e Make a directory

To make a new directory, mkdir command may be used. Figure 4.35 shows the
example of mkdir command.

E Terminal
File Edit Wiew Terminal Go Help
one[~]% 1s
Desktop exports xml
one[~1]1% mkdir contoh
one[~1% mkdir temp
one[~]% 1s
Desktop contoh exports temp xml
one[~1% §

Figure 4.35. Example of mkdir usage.
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e Understanding file and directory access right

In Windows operating system, there is no sufficient file protection for files and
directories as it is only a limited attribute as shown in Figure 4.36.

R]X]

Type of fils VWinRAR achive

Opens with a WinRAR anchiver [ Change l

Location C:\Documenis and Settings’Aunur R. Mulyario'M Attribute files
Size E95 MB (725.608.192 bytes)

Created: 22 Oktober 2007, 9:30:32

Modified: 22 Oktober 2007

Figure 4.36. File / folder attribute in Microsoft Windows.

As shown in Figure 4.35, file / directory attribute are limited to Read-only and
Hidden. If Read-only box is chosen, file can only be read. If Hidden box is
chosen, file is hidden and will disappear from Windows Explorer.

In Unix family, including Linux, file / directory attribute is more tightly controlled.
Thus, increase security and ease for users in managing their file and
directories requirements.

There are four (4) important parameter in a file / directory, namely, attribute,
user (owner) of the file / directory, group where the user belongs to, and the
name of file / directory. The first three columns set the access right owner, the
following three columns set the group's access right, and the last three
columns set the other access right (other than owner and group member). The
letter r indicates that the file / directory can be read, the letter w indicates it can
be written, while the x letter shows that the file / directory may be executed.
Please see carefully Figure 4.37.
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Ed Terminal =
File Edit View Terminal Go Help

one[~]$ cp /etc/exports /home/one/
one[~]$ 1s /home/one/

Desktop exports

one[~]% cp -R /fetc/xml/ /home/one/
one[~]% cd /home/one

one[~]% 1s -1

drwxr-xr-x 2
-rwW-r--r-- 1
drwxr-xr-x
one —Ts
Deskfop exports xm
onef~1% B

onellusers| 85 2007-10-28 11:49 Desktop
onejlusers| 154 2007-12-06 00:52 |exports
one|lusers| 60 2007-12-06 00:53 |xml

File
Attribute User WPser Name/
File / Narme Group Folder
Folder

Figure 4.37. File / directory attribute in Unix family.

Figure 4.37 indicating the followings:

e Desktop and xml are directory as noted in mark d, whereas exports is a file
noted by mark -.

e Desktop and xml have an attribute drwxr-xr-x, meaning the owner (one) has
the right to read, write, and execute the directory. While the group (users) has

the right only to read and execute. Other users may read and execute the
directory.

e Exports has an attribute -rw-r -- r-- meaning the owner (one) has the right to
read and write into the file. While the group and others may only read the file.

To change attribute of files / directories, we can use the following commands:

Table 4.1. Commands related to file / directory management.
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Commands Function

chgroup [options] group file Change the group ownership of files / directories.
chmod [options] attribute file Change access right of files / directories.

chown [options] owner file Change ownership of files / directories.

® Process control

Process control is an important part of Linux. Thus, all commands related to
process control should be understood.

To see running process, we can use ps command. Figure 4.38 shows the
example of ps usage.

=@ Terminal -
File Edit WView Terminal Go Help

one[~]% ps

PID TTY TIME CMD

3665 pts/@ 06:00:00 bash
3675 pts/@ 00:00:00 ps

one[~]% ps -f

UIp PID PPID C STIME TTY TIME CMD

one 3605 36083 O 06:40 pts/@ BB:00:80 bash

one 3676 36B @ @7:01 pts/@ 00:00:80 ps -f

one[~1% ps -1

F S UID PID PPID C PRI NI ADDR SZ WCHAN TTY TIME CMD
B 5 100G 3605 3603 @ 75 g - 873 122738 pts/e B6:08:00 bash
B R 1@EE 3677 3685 © 77 g - 574 - pts/e BE:B6: 60 ps
one[~]%

Figure 4.38. Example of ps command usage.
As shown in Figure 4.38, there are several options in ps command. The
complete list of the options may be reviewed through command man ps in
terminal. In the figure there are two (2) processes run by user one, namely,
bash with process ID (PID) 3605 and ps -f with process ID (PID) 3676.

To stop a running process, we can use kill command follows by the process
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ID. For example, kill 3605 will kill the bash process.
e Checking disk space

In many cases, we need to know the remaining space on our disk. Figure 4.39.
shows the example of df usage to check on disk space.

Ed Terminal

File Edit View Terminal Go Help

one[~]$ df

Filesystem 1K-blocks Used Available Use% Mounted on
aufs 176800 3364 173436 2% /
one[~]$ df -h

Filesystem Size Used Avail Use% Mounted on

aufs 1734 3.3M 17eM 2% /

one[~]$

Figure 4.39. Example of df command usage.

There are a plenty of CLI in Linux. If you like to know more on the detail
options of certain command, please use man follow by the command as
shown in Figure 4.40.

Exl Terminal = a o=
File Edit Wiew Terminal Go Help
REP(1) GREP(1)
NAME
grep, egrep, fgrep - print lines matching a
pattern
SYNOPSIS
grep [ 1 [ |
grep [ 1 [-e | -F 1
[ R
DESCRIPTION
Grep searches the named input s (or stan-
dard input if no files are named, or the fTile
name - is given) for lines containing a match
to the given 5 By default, grep

prints the matching lines.

In additian, two wvariant programs egrep and

fgrep are available. Egrep is the same as
grep -E. Fgrep is the same as grep -F.
-- MOST: *stdin* (1,1) O%

Press Q' to quit, "H' for help, and SPACE to scroll.
Figure 4.40 Example of man usage to see detailed options of a command.
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4.3.4. Work with GUI

GUI in general will ease the users in using an operating system via a mouse to carry
out several orders. There are several functions of a mouse, some of them are:

e One click — to pick an object / file prior to any operation.

e Double click — to execute a command / a file, such as, open a folder and
execute a file.

o Right click — to open a menu context as shown in Figure 4.41.

e Drag and drop — to move a file or an object from one place to another place as
shown in Figure 4.42.

File Edit Wiew Favorites Tools Help

- ) (== =
@ Back > [ ? - search ‘ h.. Folders
Address |"i? C:\AppSery ww
Folders o e
& | visual Basic ~ s il mnee - J cgi-bin
@ Macgyver How-To Handbook.: Expl
& [E) My Captivate Projects % ODE':h O ——
@ I My Library [ A i hl PHP Script
= |
|[ﬁ My Music “—  sharing and Security... AN
I:ﬂ My Pictures @ TuneUp Shredder i
i;: My Virtual Machines | B add to archive... l—l partal
I3 Updater lj B add to "appserv.rar’

@ (3 visual Studio Projects
= W My Computer
= “e® Local Disk (C:)
I3 SvAULTS.AVG

BB Compress and email...
(| B Compress to "appserv.rar” and email
| Scan with AVG Free
—

= ) AppServ e g
& |3 apache Ccut
& () mysql Copy
= I3 php L Paste
=R
& appserv Create Shortcut
£ cgi-bin Belete
= phe Rename
[E2] Ii_'j phpMyadmin Properties
@ ) portal
ij‘:l BIPrinter

Figure 4.41. Right click to open a menu context.
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2 I draft_RPL
i) draft_bs
@ () KTSP REKAYASA PERAMNGKAT LUNAK
I picture
I script
@ () SKN PROGRAMER KOMPUTER
® ) berseri
@ I program
() QBasic
( ,j umum
® I visual Basic
§ Macgyver How-To Handbook.zip
® [ My Captvate Projects
i _“I My Library
j My Music
2 My Pictures
I My Virtual Machines
I Updater
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200px-MySQL.sva.png
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) 333px-6n-graf.svg.png

‘i 350px-Circularly-inked-list.svg.png
= 391px-Data_stack.svg.ong

R 408px-Singly-inked-ist.svg.png

-v_C 505px-ProgramCaliStack2.png

3 6 10px-Doubly-linked-list.svg.png
3 655px-Unix_history.en.svg.png
= 720px-X-Window-System.png

= 300px-Gnome-2, 16-screenshot.png
E 800px-Kde35.png

) 800px-Macosx 10.png

2
| 22
25

EEIE e F

2 Macayver How-To Handbook.2ip

® ) visual Studio Projects | @] 800px-Phoenix_-_AwardBIOS_CMOS_Setup_Utility.jpg
< | £

Figure 4.42. Drag and drop.

4.4. WORK IN COMPUTER NETWORK

Today, work in a networked computer is fairly common. Many sites with many
computers will likely interconnect it into a network. Thus, basic knowledge in computer
networking is very important.

4.4.1. Preparation

There are three (3) important things must be prepared prior to create a connection into
computer network that is the hardware, the software and access to the network.

e Hardware

The required hardware would be depend
on the type of network connection. To
connect to a Local Area Network (LAN) a
Network Interface Card (NIC) is needed.
The driver software must be installed. To
connect to a dial-up connection, a dial-up
modem connected to a analog telephone
cable is needed.

Figure 4.43. Network Interface Card
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To see whether the required hardware, such as, NIC or phone modems, is
correctly installed, it can be checked though the devices recognized by the
operating system.

In Windows operating system, it can be done by right click on the My
Computer icon in desktop and select Properties in the menu as shown in
Figure 4.44. If we use System properties, select hardware tab and click on
Device Manager (shown in Figure 4.44), so that Device Manager windows is
emerged as shown in Figure 4.45.

In Figure 4.45 may be seen a network adapter that has been correctly
identified by the operating system. A question mark indicates that the hardware
is not properly recognized as shown in Figure 4.45.

In Linux family, we check whether a device has been recognized or not by
typing Ispci as shown in Figure 4.46 and ifconfig.

System Properties mg|
System Restore AutomatipATpdates ™\ Remote
General Computer Name Advanced
3 Device Manager
CNpiore
Search ’ The Device Manager lists all the hardware devices installed
Manage - on your complter, Use the Device Manager to change the
Tunelio Utities properties of any device.
Sean with AVG Free
(] Device Manager )
e

Ciiver Signing lets you make sure that installed drivers are
compatible with Windows. Windows Update lets you set up
Windows Update for drivers

how Windows connects to W

[ Driver Signing l ’ Windows Update

Hardware Profiles

. Hardware profiles provide a way for you to set up and store
w diferert hardware corfigurations.

Hardware Profiles

[ 0K ” Cancel ]

Figure 4.44. Open System Properties.
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£ Device Manager

File Action View Help

e N o R O

Network Adapter

[ 38 Imaging davices recognize by
1+ ﬂ Infrared devices Operating

[+ ._: Keyboards sy'stem

- Mice and other pointing devices

+ Monitors

HE 1394 Net Adapter
B8 Broadcom NetLink (TM) Gigabit Ethernet
BB IntelR) PRO/Wireless 3945ABG Network Connection
R vMware Virtual Ethernet Adapter for VMnetl
B vMware Virtual Ethernet Adapter for VMnetd

=) Othera

&3 PCI Device

+ PCMCIA adapters

B Ports (COM &LPT)

[+ ¥R Processors

[=] @ SE:SI and RAID controllers ol
< | >

] Terminal |
Fie Eom Veew Termmal (Goo Belp
roat [one] & Lsped
BE:EG.6 Host bridge: Intel Corporation 44EBX/2H/DK - 8244 Et bridge |
rev 01} Netwark
§6:61.6 PCI bridge: Intel Corporation 446BX/ZX/0X - 82443 adapter bridge (re
v B1)
EE:87.6 ISA bridge: Intel Corporation B2371AB/EE/HE PIIX4
EE:ET.1 IDE interface: Intel {orporation B2371AB/EE/HB P
BO:E7.2 USE Controller: Intel Corporation 82371AG/ER/NE" Proew—vse—
EE:E7.3 Bridge: Intel Corporation B2ITIAB/EB/HE P14 ACPL (rev £3)
Eo:of.0 VoA compatible controller: WMware Inc |VMsfare SVGA II) PCT Display lu:Iapt:l
or
BE:16.8 5051 storage controller; LS Legic
HPT Dual Ultrad2e SCSI (rev E1)
§6:11.6 Echernet confroller: Advanced Micro Devices [AMD] T9¢97¢ [PCAet22 LANCE]
jrm' 1E ) e
BE:12.6 Multimedila auwdio controller: Ensoniq ES1Z7) |AuwdioPCI-97] (rev &2)
raat [ane]d |}

recognize
by Linu

Symbios Logic 53cIE38 PCI-X Fusion- |
I

Figure 4.46. Output of Ispci command to check on network adapter.
e Software

Apart from the operating system, the main software is the TCP/IP package
needs to be correctly installed. In Windows operating system, it can be done
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by double clicking on the connection type, in the properties windows, check if
TCP/IP has been correctly installed & configured as shown in Figure 4.47.

s Hotwark Connections

- Local Network Connection Properties @@

General | Authentication | Advanced

Connect using:

v Brser B Broadcom Netlink (TM) Gigabit Ether Configure...

LN or Haghe Speed Intemet
d o This connection uses the following tems:

v;‘ﬂ Sk e ¥ HF.I& and Prrter Shar

L P = b
. ¥ ¥=ntemet Protocel (TCF/F)

ring for Microsoft Networks A~

o v
5
b s et Corrcn < ’
—dh
[.ET e Install. J ’ Uninstal J [ Propetties
a8 -
= Description
‘_’é 1 i b Allows your computer to access resources on a Micmscft
. network.

Show icon in notification area when connected
Notify me when this connection has limted or no connectivity

Figure 4.47. Check on TCP/IP protocol.

® Network Access

Access to network is related to the right to access the network, specially in
getting an IP address and password to join the network. An automatic
allocation of an IP address may be possible in a network with DHCP server.
However, if there is no DHCP server, one needs to statically configure the IP
address by consulting the network administrator.

4.4.2. Configuring network connection.

In today operating system, configuring a network connection is not a difficult task as
most of it may be automatically performed by the operating systems. In a LAN with
DHCP server, Windows computers (version 2000 or latest), and Linux workstations
may be automatically connected to the network and automatically getting the IP
address. In Windows operating system, network status may be checked in systray
(notification area) located in the lower right hand side of the desktop as shown in
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Figure 4.48.
La Termbnal =R H=10 -
Fie Edt View Termmal Go  Belp
root [one] # Lspel
BB &6 .8 Host bridge: Intel Corporation 44EBX/ZX/DX - 5244 Et bridge (
rev B1) Metwark
B8:61.6 PCI bridge: Intel Corporation 4468X/ZX/DX - B2441 adapter bridge (re
v 8l) recognize
bEie7.6 ISA brioge: Intel Corporation B2371AB/E8/HBE F'JI:Hh e
BE:ET.1 IDE interface: Intel Corporation BZIT1AB/EB/MB P Y 1)
BB ¢37.2 USE Contraller: Intel Corporation 82371AR/ER/NE Prrowtvser——
EE:87.3 Bridge: Intel Corporation B23TIAG/EB/HE Pl ACPT (rev B8)
Bo:ef.e vor compatible controller: WMware Inc |VMWare SVGA II] PCI Display Adapt
&r
BO:10.8 SCST storage controller: LST Legic }-’Eynhins Logic S3cle3e PCI-X Fusion-

HPT Dual Ultra3ze 5C51 (rev €1)

G0:11.0 Ethernet controller: Advanced Micre Devices [AMD] T9¢d70 [PCnet32 LANCE]
{rev 16

Figure 4.48. Network connection status.

4.4.3. File, printer and resource sharing

Main advantage of having a computer network is resource sharing, such as, file,
printer, media (CD-RW or DVD-RW), scanner etc. In this section, file and printer
sharing will be explained. Other resources may also be shared in fairly similar manner

as file or printer.

o File sharing.

Directories and files in our computer may be shared in the network to be

accessed by other computers vice versa.

To share a directory or a file in Microsoft Windows, the following stages may be
used. Firstly, open the Windows Explorer, right hand side button click on the
directory or file that we like to share and select Sharing and Security. In
Properties windows select Sharing tab and in Network sharing and security
check on Share this folder on the network and set the name of the shared

directory as shown in Figure 4.49.
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Expiore
Open
Seareh..,

2

download Properties

Sharng and Seauity...

T SRR o - v
: General | Sharing | Web Sharing | Customize
Edt Vit B add in dowirlond.che’ s e e
_ Booopesand enal . R BN SN SO
Qe - B Comoress to ‘downpad.rer” and emss - . To shane this folder with other users of this computer
adcress [ wy| W AN Freg @ only. drag it to the Shared Documents foider.
o LendTo ™ SpT— : )
Foiders o To make this folder and #s subfolders prvate so that
[ Cestioo ut '_"r'E i only you have access, select the following check box.
S B My Docry oy i
Q _;T i for P Progcts
iy Dt -
B0 A0 pame by ox 3
H ) Cybe e Network sharing and security
CIDelr  Progerbes ate Projecs A P L : -
B conriood | — " # To shane this folder with both network users and other
B 3 duft 1 Aty s g uses of this computer. select the first chack box below
== S bt Bt vy Prcres and type 2 share name
LA i a -
< :J]’ :: s B A Share this folder on the network
. i, CUpcater - r
Wty Pict Amiasmlnm =
,.JJ V.:- Vir r.::ti'a-r.-e's Vel Shudo 2005 srm e S
A sidom 20 visual Studen Projects . =
j i W i g i ] Aow: network users to changa my flas
& L3 visusl Studin 2005 Fsocirrs Lsam mons about shandng
B () Visuad Studio Progects 3 &

J) Windows Firewal is configured to allow this foldarto be shared
with other computers on the natwork.

Figure 4.49. Managing File Sharing.

To be able to access a directory or files in other computer, we could use
Windows Explorer, click on My Network Places -> Entire Network -> Microsoft
Windows Network. We should find something like in Figure 4.50. From the
Windows Explorer we can browse the shared resources on other computer on
the network by clicking on the computer name.
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B Ftp E@El
Fle Edt View Favorites Tools Help ir
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] I, Micrasoft Terminal Services
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= -’tj Fip
H ﬂ lagune anie imut (Are_mu
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Figure 4.50. Browsing the computers on the network.

e Printer sharing

To share a printer on our computer, we need to do a fairly similar procedure as
file sharing. Firstly, we need to open Printers and Faxes window through the
following sequence Start -> Settings -> Printers and Faxes. After the window is
opened, right click on the printer and select Sharing. After Properties windows
is opened, select Sharing tab and click on Share this printer and provides the
name of the shared printer as shown in Figure 4.51.
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E_(-Eu:l-:zneml- i Sharng | _Pmts | fﬂﬂvanced- H C:uénr[-ie:w H_. -h'ialntenanc:e

- You can share this printer with other users on your Networke. To
enabile shanng for this parter, clickc Share this prnter. Windows
Firesweall is already corfigured to allow the shasng of primters with
other computers on the networic

(O Do not share this printer
=) Share this printer

Share name: |EERTTNEL]

Dirivers

i this printer is shared with users nunning diffensnt wersions of
Windows, you may want to install addtional drivers. so that the
usears do not hawve to find the prant diver wihen they connect to
the shared printer.

[.—'ﬂcﬁ.wuﬂai- Dwivers... ]

[ O 1l [ conceat |

. ] ~

Figure 4.51. Printer sharing.

4.5. SUMMARY

o Operating system is the software that manages resource usage in a computer
and provides user interface to access the resources.

e Operating system provides user interface, manages memory, files, processes
and input / output.

e BIOS main function is to identify and recognize computer hardware and
peripherals.

® There are several known operating system, namely, DOS, Windows, Mac OS,
UNIX and Linux.

e Every operating systems must be installed prior to its usage.

e Operating system may use text based command or GUI depending on its
configuration and facilities.

4.6. EXERCISE

1. Explain the term operating system.
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2. Elaborate the functions of an operating system.
3. Describe the booting stages of a computer?

4. Please try to install one of Linux distro on a computer and observed the
installation process. Compare the Linux installation process to Windows
installation process. Describe the difference between the two installation
processes?

5. Try to boot to Linux operating system, observes the booting process and
compares to Windows booting process. Describe the difference?

6. Operate Linux operating system, open a terminal. Do a series of command
using Is, cd, find, cat, cp, mv and mkdir. Take note what you find during the
processes.

7. A file has the attribute --rw-r -- r -- and owned by user rony. Describe the

meaning of that particular artibute. How to configure so that other users have
the right to read and write to that particular file?
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CHAPTER 5 BASIC PROGRAMING ALGORITHM

Figure 5.1 shows a Russian stamp illustrating
Muhammad ibn Masa al-Khwarizmi. For those
who are active in the computer world should
know him. He is an Islamic scientist many
contribution in the field of mathematics,
astronomy, astrology and geography and many
becoming the foundation of modern science.
From his name the term that will be studied in
this chapter is emerged. From Al-Khawarizmi
becoming algorithm in English and translated
into algorithm in Indonesian.

Standard competence in basic programming is ol

based on four (4) basic competences. In this ¥ S

book, each basic competence will be {\_(

elaborated with exercises. The summary will be { A\ T M?IHDEHHE’E

in the end of each chapter. L T Afh-RDPEIMUY

(source: www.wikipedia.org). e
Figure 5.1. Muhammad ibn Misa al-Khwarizmt

in a Russian stamp

B - mer = = e e o T

The basic competence in this chapter is to explain the variable, the constant and type
of data, create an algorithm / programming logic flow, applying array management, and
file operation. Before proceeding please review the operation system, the principle of
problem solving, and supporting materials such as mathematics.

At the end the chapter, some exercises will included from easy problems into difficult
problems. This exercise is used to measure capacity in the basic competence. Thus,
after studying the basic competence on your own or under teacher's guidance, you
may measure your own capacity by doing the exercise.

OBJECTIVES

After studying this chapter, the reader should be able to:
Explain the variables, the constants and the data types.
Create algorithm / flow of programming logic.

Apply management array.
File operation.
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5.1. VARIABLES, CONSTANTS, AND DATA TYPES.

Variables, constants and data types are three (3) parameters that always will be found
during programming processes. Any programming language from the simplest to the
most complex requires us to understand these three (3) matters.

5.1.1. Variables

A variable is a place that we could fill in a value, empty it , and recall it as needed.
Every variable will have a name (identifier) and value. Please see the following
example:

Example 5.1. variable name and value

username = “joni”

Name = “Al-Khawarizmi”
Price = 2500

Total Price = 34000

Shown in Figure 5.1, username, Name, Price and Total Price are the variable names.
While, “joni”, “Al-Khawarizmi”, 2500 and 34000 are the value of each variable,
respectively. These values will be kept in the name of their respective variable as long
as no change is made.

In most programming languages, a variable must be initially declared to facilitate the
compiler to work on it. If the variable is not declared then every time compiler met the
new variable in the source code there will be a delay as the compiler create a new
variable. This will slow down the compiler process. Moreover in several programming
languages, compiler refuses to continue compiling process.

The variable name must follow the naming convention of the programming language.
In general, there is a common convention among these programming languages.
These conventions are:

e Variable name must be preceded with letter

e No space in the variable name. One may use underscore (_) to represent a
space.

e \Variable name should not contain special characters, such as: .,+, -, *//, <, >,
&, (,) etc.

e Variable name should not use key words of the programming language.

Example 5.2. Example of variable name.
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Correct variable name Wrong variable name

namasiswa Nama siswa --- (space usage)

XY12 12X --- (starts with number)

harga_total Harga.total --- (use . character as space)

JenisMotor Jenis Motor --- (space usage)

alamatRumah For --- (use programming language
keyword)

5.1.2. Constants

A constant is a variable with fixed value and cannot be changed. Thus, a constant is
also a variable but different in the value A variable should be considered as a constant
if no change in its value. In a source code, the value of a constant is normally declared
in constant declaration. While a variable is usually determined by its name and data
type without any value in it. Naming convention of variable as well as data type
convention are also used for contants.

For example, if we write a program to do mathematical calculation that uses pi value
(3,14159) that might be used in many places in the program, it would be much easier
to use pi as a constant. The use of pi as a constant is much easier to write rather than
repeatedly use 3,14159 in the source code.

5.1.3. Data Type

Data type is the type of data that may be used by the computer to satisfy in computer
programming. Each variable or constant in source code should use a definite data
type. A correct data type of variable or constant will save computer resources,
especially memory. One of the important task of a programmer is to select the correct
data type to produce an efficient and high performance program.

There are many available data types depending on the programming language.
However, in general, data types may be grouped as shown in Figure 5.2.
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Figure 5.2. Data type grouping.

Data type primitive is the basic data type that directly available in the programming
language. Whereas composite data type is data type that formed by two or three
primitive data type.

Numeric data type

numeric data type is used in variable of constant to store a numerical value. All
programming language should have a numerical data type, some differences in the
numerical type it may accommodate.

Numeric data type is including integer (the integer) and float (fraction). In addition to
type, some programming language adds precision into the data type, such as, single
for limited precision of data type and double for more accurate data type. In the
upcoming chapters discussing the application of programming language this section
will be explained further.

The selection of data type for variable / constant should be carefully done. Manual or
guide of respective programming language in data type section must be thoroughly
read. Please see the following example.

Example 5.3. Numeric data type usage.
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Program A Result A
#include <iostream> X =12
using namespace std; Y =2.15
int main() { Z=25

int x, z;

float y;

x=12;

y =2.15;

z=x"y;

cout << "X =" << x << end|;

cout <<"Y =" <<y << endl;

cout << "Z =" <<z << endl;

return O; }

Program B Result B
#include <iostream> X =12
using namespace std; Y =2.15
int main() { Z=258

int x;

float y, z;

x=12.8;

y =2.15;

zZ=x"y;

cout << "X =" << x << endl;

cout <<"Y =" <<y <<end|

cout << "Z =" <<z << end|;

return O; }

Program C Result C

#include <iostream> X =12

using namespace std; Y =2.15

int main() { Z=258
int x;
float y, z;
x=12;
y =2.15;
zZ=Xx*y;
cout << "X =" << x << endl;
cout <<"Y =" <<y <<end|
cout << "Z =" <<z << endl;
return O; }

The above three (3) source codes (A, B and C) are written in C++. It it fairly similar, the
only difference is in the data type. In program A, variable x and z declares as data int
(integer) while y is floating point. The result is not correct. Z as X multiply by Y should
be 25,8 (results of 12 x 2.15). However, since Z declares as data int, the result is 25.
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Among the three (3) source code, only source code C provides the correct result. Why
source code B is wrong? Please pay attention to the bold printed in the source code
and pin point the error.

Character

Together with numeric data type, character data type is the frequently used data type.
Character data type is often known as char or string. String data type is used to store
text or anything between quotation marks (“... ”) or reaped single (... ’). Pay attention to
the following example.

Example 5.4. Character data type usage.
Source code Result
#include <iostream> X=5

Isi variabel huruf
using namespace std;

=A
Isi variabel kata =
int main() {
Java
int x;
X =05;

char huruf ='A";

char* kata = "Java";

cout << "X ="<< x << end|;
cout << "Isi variabel huruf ="
<< huruf << end|;

cout << "Isi variabel kata =" <<
kata << endl;

return O; }

In this example, we declare the variable x as int (integer), whereas the variable huruf
and kata uses char data type (character). Note the execution result.

Boolean

Boolean data type is used to keep True / False value. Most language uses non-zero
value as true and zero (0) as false. Boolean data type is often used to set a decision,
such as on branching like IF... THEN or IF... THEN... ELSE.

Array

Array is a simple structured data. Array will store data with the same (homogeneous)

data type in a variable. Each data location is indexed that used as the address of the
data. Mode detailed explanation will be described in the chapter.

Directorate Technical Vocational Education



92 Software Engineering

Record or Struct

As in Array, Record or Struct is a composite data structure. Record is used in Pascal /
Delphi whereas Struct is used in C++. Different from array, record data type uses
heterogeneous data type. For example, array may store a lot of single type of data,
such as integer. Whereas in record, it can accommodate many data with different type
of data in a single record, for example, one section may be integer, some section may
be character, and other part may be boolean. Record usually accommodates data of
an object. For example, a student may have name, address, age, birthplace, and date
of birth. Name will use data string, address uses data string, age uses data type single
(numeric), birthplace uses data string and date of birth uses data type date. The
following is the example of record declaration in Delphi.

Example 5.5. Data type record declaration in Delphi.

Type TRecord_Siswa = Record
Nama_Siswa : String[30]

Alamat : String[50]
Usia : Real
EndRecord

Image

Image or picture uses data type graphics. For example, graphics of the development of
SMK students, family photo, trip video etc. In modern programming languages
especially visual based programming language will likely have a good image support.

Date Time

Date and time is stored in specific format. Variable or constant declares with date data
type may keep both date and time. This data type is categorized as composite data
type as it forms by several data types.The following is an example of data type written
in Visual Basic.

Example 5.6. Usage example of date time data type in Visual Basic.

Dim WaktuLahir As Date

WaktuLahir = “01/01/1997”

WaktuLahir = “13:03:05 AM”

WaktuLahir = “02/23/1998 13:13:40 AM”
WaktuLahir = #02/23/1998 13:13:40 AM#

Other data type
Subrange
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Data type subrange has a range of value sets by the programmer. Such data type has
a limited minimum and maximum value. Such data type is support by Delphi. The
following is an example of data type subrange in Delphi.

Example 5.7. Data type subrange declaration in Delphi.
Type

BatasIndeks = 1..20
RentangTahun = 1950..2030

Var
Indeks : BatasIndeks
Tahun : RentangTahun
Enumeration

The following data type has sequential integer element. Each element is mapped to a
name variable written in bracket. Such data type may be found in Delphi and
declarative programming language such as SQL. The following is an example of data
type enumeration in Delphi.

Example 5.8. Usage of data type enumeration.
Type
Hari_dlm_Minggu = (Nol, Senin, Selasa, Rabu,
Kamis, Jumat, Sabtu,
Minggu)
Nama_Bulan = (Nol, Januari, Pebruari, Maret,
April, Mei, Juni, Juli,

Agustus,
September, Oktober, Nopember,
Desember)
Var
No_Hari : Hari_dim_Minggu
No_Bulan : Nama_Bulan

In the above example, data type Hari dim Minggu includes the enumeration ranging
from zero, Monday up to Sunday mapped to value 0, 1, to 7. Whereas data type
Nama_Bulan includes the enumeration ranging from zero, January up to December
mapped to value 0, 1, to 12.

Object

Data type object is used to store value related to objects provided by Visual Basic,
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Delphi and other GUI based programming language. For example, we have a form with
Command button named Command1, we may declare the variable as follows.

Example 5.9. Data type object usage example.

Dim A As Command Button
Set A= Command1
A.Caption = “HEY!II
A.FontBold = True

In this example, variable A is declared as data type object as Command Button. Next,
we may set variable A as control Command button on the form (Command1). Thus,
we can access all property, method and event of Command1 object using variable A.

Variant

This type of data type is only in Visual Basic. This is the most flexible data type as it
may accommodate all type of data type.

5. PROGRAMING ALGORITHM STRUCTURE
5.2.1. Algorithm Concept

Algorithm is a sequential logical stages to systematically solve a problem. Problem
may be anything, but noted that all problems must have an initial condition prior to
work on its algorithm. Algorithm concept may be similar to recipe. A recipe usually has
a list of needed materials or spices, and sequence and how to build or to cook it. If the
material is not available or not calibrated then the recipe may not be built / cook.
Likewise if cooking stages is not sequential, a correct result will not be received.

Different algorithms may be applied to a problem with same condition. Algorithm
complexity level may be measured by the amount of computation to solve a problem.
In general, algorithm with short execution time to solve a problem would have low
complexity, while algorithm with long execution time may have much higher complexity.
Please note pn the following simple algorithm.

Example 5.10. Algorithm to calculate area of a triangle.

1. Start

2. Read data on base length and height.

3. Area is base multiply by half of the height.
4. Show the area.
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5. Stop

The above algorithm is a simple algorithm with only five steps. In this algorithm, there
is no repetition or selection processes. All the steps is carried out by only one pass.

For a glance, the algorithm looks right. However, as we look closer the algorithm
contains a big fundamental mistake, namely, no limit on value of base and height.
What would be happens of value of base length and hight is zero (0) or negative? The
result would not be correct. To make sure all input data conforming the requirement, if
input of base length and height less than 0 then the program will be terminated. Thus,
the following algorithm will be used.

Example 5.11 Refinement of the algorithm to calculate the area of a triangle.

1. Start

2. Read data on base length and height.

3. Check base length and height, if value of base length and height more than
zero (0) then continue to step 4 else stop.

4. Area is base multiply by half of the height

5. Show the area

6. Stop

From the above explanation, the main summary of an algorithm are, firstly, an
algorithm must be correct. Secondly, an algorithm must stop, and after stop, an
algorithm must provide the correct resulit.

5.2.2. How to write Algorithm

There are three (3) methods to write an algorithm, namely,

e Structured English (SE)

SE is a good enough tool to depict an algorithm. SE is basically an English, but
we can modify it using Indonesian and call it Structured Indonesian (Sl). The
algorithm such as in Example 5.10 and 5.11 are written in SE. Since it uses
daily language, SE is suitable to be used in communicating algorithm to
software users.

® Pseudocode

Pseudocode resembles SE. Due to its resemblance, SE and Pseudocode are
considered to be the same. Pseudo means imitation or resembled, whereas
code refer to program code. Thus, pseudocode means code that resembles
the instruction of the program code. Pseudocode is based on the the actual
programming language, such as, BASIC, FORTRAN or PASCAL. PASCAL
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based pseudocode is often used. Sometimes, pseudocode refers as
PASCAL-LIKE algorithm. If Example 5.10 is written in pseudocode based on
BASIC, it appears as follows.

Example 5.12. Pseudocode.
1. Start
2. READ alas, tinggi
3. Luas = 0.5 * alas * tinggi
4. PRINT Luas
5. Stop

In Example 5.12, the algorithm resembles BASIC. READ and PRINT
statements are the keywords in BASIC. By using pseudocode, translation
process from algorithm to source code can be made easier.

e Flowchart
Flowchart is scheme / chart that shows the program flow in logical manner.
Flowchart is a tool to show algorithm using certain notations / symbols. The

following section will discuss it in a more detail.

There are several important symbols used to show an algorithm as shown in
Figure 5.3.

This notation is known as Terminator to show the beginning and
the end of an algorithm :)

This notation is known as Data to represent the data input or
output or to represent data entry operation or printing the result.

This notation is known as Process to represent a process.

This notation is known as Decision to represent condition
selection in a program
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This notation is known as Preparation to set starting value,
end value, the increase / decrease value of the counter.

This notation is known as Predefined Process to show the
process is done by other subprocess, such as, procedure,
sub-procedure, function.

This notation is known as Connector to show continuation of
flowchart from pne page to another page.

This notation is known as Arrow to show the data flow from
one process to another process.

Figure 5.3. Symbols used in flowchart.

<D

®
|

There are two (2) types of flowchart, namely, program logic flowchart and detailed
computer program flowchart. The program logic flowchart is used to show each step of
the computer program in a logical manner and usually is prepared by an system
analyst. Whereas the detailed computer program flowchart is used to show the detail
instruction- of the computer program and usually prepared by a programmer. If the
Example 5.10 is made into program flowchart, it is shown in Figure 5.4.

Start
Start
w

Read
base area,
height

Reading Data

Area =
Calculating 0.5*base
the area area*height

of the triangle

r

b
Showing Print area
area results
N
-
: : t Finish }
Finish

Frogram lagic flowchart Detailed Computer Program Flowchart

Figure 5.4. Program flowchart.
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5.2.3. Sequential Algorithm.

There are three (3) foundation in algorithm structure, namely, sequencing, branching
and looping. An algorithm will usually uses the three (3) structures to solve a problem.

In this section, we will firstly discuss
sequential algorithm structure. The sequential
structure is similar to a car run in a straight
road and no turn or intersection as shown in

Figure 5.5. The car will pass kilometers of
road until it reaches its destination.

Figure 5.5. Car travels in straight road.

The sequential structure consists of one or more instruction. Each instruction is
sequentially executed based on its sequence in source code, and executed after one
instruction is completed. Instruction sequence sets the final stage of the algorithm. If
the sequence is changed, the final result may be changed. According to Goldshlager
and Lister (1988) the sequential structure follows the following rules:

e Each instruction is executed one by one.

e Each instruction is carried out very precise, none is repeated.

e Instruction sequence in the process is the same is action sequence in the
algorithm.

e® At the end of the final instruction is the end of the algorithm.

Example 5.13. Flowchart to calculate an area.
Create a flowchart to calculate:

1.  Volume of a block.
2. Area of a circle.

Solution:

This exercise is a problem for sequential algorithm as no branching and
looping is necessary. To calculate the volume of a block, we need to decide on
the needed input and output variable. To calculate the volume of a block we
need to know the length, width, and height of the block. Volume of a block will
be the output. On area of a circle, radius is the input and area will be the
output. To calculate the area of a circle, we will need the phi constant.
Flowchart of these two (2) problem is shown in Figure 5.6.
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Example 5.14. Flowchart to convert temperature.

Create a flowchart to calculate the temperature conversion from Fahrenheit to Celsius
using the following formula °C = 5/9 x (°F -32).
Solution:

This exercise uses sequential algorithm. The input variable is F and the output
variable is C. Flowchart of this exercise may be seen in Figure 5.7.

[ Start : : Start J Start
L J
;—“ Read y
Read Width, Radius
Length, Read F
height
L 4
¥ Phi = 3.14 It
Volume =
Length * Wicth
Height il C=59"F-2
Area = phi*
radius *
radius
Y Y
Print ) J ;
Waolurne Print C
Print
Area
Y Y
L J
End End End
a. flowchart to calculate b. flowchart to calculate
a block's volume circle's area
Figure 5.6. Flowchart to calculate block's volume Figure 5.7 Flowchart
and circle's area to calculate temperature
conversion
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5.2.4. Branching Algorithm

A program will not always follow a sequential structure, sometimes we must change
program sequence and jump to certain line in the program. This is known as branching
or decision process. This occurs when the car reaches an intersection as shown in
Figure 5.7. The driver must decide to turn left or right.

In the branching structure, a program will branched as
the required condition is met. In such process, decision
symbol in the flowchart must be used. Decision symbol
is meant to test a condition. The result will determine
which branch is used.

Example 5.15 Branching structure for age limitation
problem.

Figure 5.8. The car at an intersection

A rule to watch a movie is as follows, if the age of the spectator is more than 17 years
then the spectator is permitted and if less than 17 years then the spectator is not
permitted to watch. Create a flowchart for the problem.

Solution:

The above problem is a typical problem for branching structure. The problem
uses the statement if ..... then ....

The flowchart to solve the above problem is shown in Figure 5.9. In Figure 5.9,
it uses the Decision symbol. At Decision symbol the required condition is
inspected, whether the age is more than 17 years or not. If the answer yes
then the program will produce a text output of “Silahkan Menonton”, whereas if
input the age less than 17 years then the program will produce text output
“Anda Tidak Boleh Menonton”.
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Print Print " F‘I ease
"Please Mo Wateh"
Watch"

Figure 5.9. Flowchart to solve movie spectator problem.

Example 5.16. Branching structure for the calculation of two numbers.

In a calculation, P = X + Y. If P positive, then Q = X * Y, whereas if P negative then Q =
X/Y. Create a flowchart to calculate P and Q

The solution:

In this example the needed input is X and Y, at the condition inspection is
carried out on P value whether positive (including 0) or negative. Please see
the resulting flowchart in Figure 5.10.
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[ ]
1

P=X4+y
va ‘ Ticlak
QO=X*Y Q=XrY
| |
¥

/ Print /

Figure 5.10. Flowchart to solve the calculation of two numbers.

The two examples (5.15 and 5.16) show a simple branching involving one branching.
In more complicated problems, we may encounter more branching. We may also
encounter a branching structure within a branching structure, or normally called as
nested branching. Please see the following example.
Example 5.17. Nested branching for a photocopy problem.
A copy service uses the following rule:

e Subscriber price would be Rp. 75.- / page.

e Non-subscriber would be Rp. 100,- / page if less then 100 pages. If more than

100 pages it would be Rp. 85,- / page.

Create a flowchart to calculate the total cost for someone to copy X number of pages.
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Solution:

This example looks complicated. There are two (2) branches. The first branch
will look at whether he / she is a subscribed customer or not. The second
branch, if he / she is not a subscriber then check if the number of pages more
than 100 pages or not.

This is a nested branching problem. Please look carefully at the second
requirement.

If he / she is not a subscribed customer, then if he / she make less
than 100 sheets then the price is Rp. 100/ page.

The second if is located within the first if.

Input needed in this problem would be the status of the customer and the
number of sheet / page to be copied. Thus, the input variable would be:

e Status — the status of the customer.
e JLF —the number of sheets / pages to be copied.

In addition, there are several other variable namely HPP to store the price per
page and TH to store the total cost. Please note that Status using data type

character, and this the data should uses “.

Flowchart to solve the above problem is shown in Figure 5.11.
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Yes

Status =
s Subscriber?

HPP =75

HPP = 100

HPP = 85

TH=JLF * HPP

Stop

Figure 5.11. Flowchart to solve photocopy pricing problem.
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Example 5.18. Nested branching in student's passing grade.

The passing rule of student who take web programming course is as follows.

If mid test mark is more than 70 then student is final mark would be the same
as mid test mask.

If mid test mask is less than or equal to 70 then student will only be passed if
the final mark is equal or more than 60 where the final mark = (mid term mastk
x 40%) + (final mark x 60%).

Create a flowchart to solve the problem with output student number, student name, and
passing status.

Solution:

In this example, there are two branching. The first branch is to check whether
the mid test mark is more than 70. If the mid test mark is less than 70, then
check whether the final mark is more than 60.

The needed variable input is the student number (NIM), student name, mid test
(NUTS) and final exam mark (NUAS). Whereas the variable output consisted
of NA that was used to keep the value and the Status of the end to keep the
status of the passing. The output variable is NA to store the final mark and
Status to store the passing status.
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.l Start :'

Read KM, Mame,
MUT S, MUAS

Y

NUTS > TD

[ NA = (NUTS * 0.4) + (NUAS * 0.6)

NA=NUTS
Status =* Pass

. Status =" Pass "
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aw

Figure 5.12. Flowchart to solve student passing grade problem.
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5.2.5. Looping Algorithm

Figure 5.13. Car racing in a circuit.

In many cases, we encounters job that must be repeatedly done. One of the simplest
example is a car racing as shown in Figure 5.13. In car racing, participant must follow
the circuit tracks as set by the race rule. Whoever the fastest in reaching the finish
line, he wins.

In creating a computer program. We sometimes must repeat one or a group of
instruction to archive the required result. In computer, a repetition process is easy to
carried out. This is due to the advantage of computer as compared to human to do task
or repeated instruction without tired, bored, or lazy. Compared to the race car driver, at
one time he must be feeling tired driving his race car in circles.

The looping algorithm consists of two parts, namely,

1. Repetition condition, the requirement to be met to carry out the repetition.
This condition is usually stated in Boolean expression that must be tested
whether being true or false.

2. The repetition body (the loop body), that is one or more instructions that will
be repeated.

The repetition structure is usually started by an initialization section and termination
section. Initialization is the instructions that are carried out prior to repetition.
Initialization is usually used to provide initial value to the variables. Whereas
termination instruction is carried out after the completion of the repetition.

There are several forms of the repetition, each with its own requirement and
characteristics. Several forms may be used for the same case, but some of the form
may suitable for a certain case only. The selection of the form may influence the
correctness of the algorithm. The correct repetition form depends on the problem.

e Repetition structure using For.
Repetition using For is the oldest form of repetition in programming language. Almost

all programming languages provide this method, despite may be different in syntax. In
For structure, we need to know how many times the the loop bodies will be looped. In
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this structure we normally use a variable, namely, loop counter, to take note the
number of loop has been done. The value of loop counter may be increasing or
decreasing during repetition process. General flowchart using For structure is shown in
Figure 5.14. Please note the usage of symbol preparation in the flowchart.

Courter
Began to End

Next
Statermert

Figure 5.14. Repetition algorithm using For.
In execution of repetition using for, the following steps must be followed:

1. Initialized counter value.

2. Checked whether counter is larger than its maximum / final value. If true then
exit the repetition process. If the counter is decreasing, check whether the
counter is lower than its minimal / final value. If true then exit the repetition
process.

3. Execute the statements / instructions in the loop body.

4. Increase / decrease the counter in accordance with the increment value. If no
increment value, use 1 as default.

5. Repeat step no 2.

It is import to initialized counter at the beginning of the loop. If we try to change final

value in the loop body, it would give not much impact into how many repetition to be
carried out.
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Example 5.19 Algorithm to print a statement 100 times.

One upon a time, during our elementary school days done an unforgiving mistake, the
teacher told us to write something 100 times as a punishment. An example of the
statement would be “I will will not repeat such behavior again”. How can an algorithm
help in this case?

The solution:

In this example, we need the variable counter, for example, I. Initial value of | is
1 and the final value is 100. Whereas the increment at each repetition is 1.
Instruction to print will be repeated until counter reaches 100. Flowchart to do
the task may be seen in Figure 5.15.

|
|
|
' Print " | will not
I repeat again"
|
|
|

Figure 5.15. Flowchart to write a statement 100 times.
Please note how easy to carry out the repetition. In Figure 5.15 the increment

is not included, as mentioned earlier if increment is not included then
increment default to one.
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Example 5.20. Flowchart to print the member of an association.

An A association with member 1, 3, 5,.., 19. Create the flowchart to print the member
of this association.

The solution:
In this example, we need variable counter, say A (similar to the association
name). Its initial value is 1 and the final value is 19. From the pattern it is clear

the increment is 2 (1 to 3, 3 to 5, etc). Thus, in every repetition, A increased by
2 The flowchart to solve the problem is shown in Figure 5.16.

_ A=1To 19
~ Step 2

!

I
I
I
I
| Print A
I
I
I

Figure 5.16. Flowchart to print the member of association A.
In Figure 5.16, note the symbol preparation. There is an additional statement,
namely, step 2. This is the increment. For each repetition, counter A increases
by 2 so that it will be printed as 1, 3, 5,.., 19.

Example 5.21. Determine the results from a repetition flowchart

Look to flowchart in Figure 5.17. Determine the result of the flowchart.
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The solution:

In this example, we tried to determine result of a flowchart. What do you think?
Let's analyze the flowchart.

In the flowchart, after start, a process contains a statement A = 1. This is
known as initialization. It provides the initial value for A = 1. The variable
counter X is initialized to 1 and end value is 10, without increment (or uses the
default increment to 1). Entering the loop body for the first time, variable A will
be immediately printed. Value of variable A is 1. Next process is the statement
A = A + 2. This is possibly a rather strange statement, it is needed in a
programming. It means substitute the old A value with the new one that has
been increased by 2. So A will be 3. Afterwards carry out the second
repetition. At this stage, A value is 3, will be printed as 3. After that, A is
replaced by A + 2. The new value is 5. And so on. Thus, the output of this
flowchartis 1, 3, 5, 7, .., 19.

As we can see, Figure 5.16 and 5.17 provide the Start )
same output. Between both flowchart, Figure 5.17 is

the recommended flowchart. It is longer but more
structured. In addition, not all programming
languages provides increment facility. A=1

Look carefully at flowchart in Figure 5.17, especially
the position Print A statement. Please try to change
its position so that it is placed after A = A + 2

statement. How is the result? i'" LU
Like branching structure, we'll find nested repetition|
structure. Thus, a repetition inside another repetition| Y
structure. Please see the following Example 5.22 : it
rint
Example 5.22. Determined results of a repetition flowchart. |
|
Please see flowchart in Figure 5.18. Determine results ofl Y
the flowchart. : A=A+2
The solution: | ‘(g
I
In this example, we try to determine the result of nested-—-—--—-
repetition flowchart. What do you think? Let's analyze the
flowchart. Y
In Figure 5.18, there is two (2) preparation symbols. The ( Stop )

first is to initialize variable counter X, and the second is
to initialize variable counter Y. Variable counter Y is
located after variable counter X. Thus, it means

Figure 5.17 Flowchart to print
certain number
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repetition using variable counter Y within repetition
using variable counter X. It is known as nested

repetition.
In this kind of repetition, the flow of program execution is ( Start )
as follows.
e Variabel X will be initialized with counter value of v
1. -— X=1To3
e Variable Y will be initialized with counter value of [
0

e Calculate Z as X multiply by Y. Since X = 1 and
Y =0, thus, Z=0.

e Print X,Y, and Z on screen.

e Repeat the flow, increase Y by 1 while X is 1, as
X is not repeated yet.

@ NowZ=1asX=1andY=1.

e Print X, Y, and Z on screen again.

@ Repeat the flow, increase Y by 1 so that Y = 2,

thus, Z = 2.
e Exit Y rotation as final counter of Y = 2 is
reached.

® Increase X by 1 so that X = 2, and do the same
process with Y again.

e Repeat the process again to reach the counter
X = 3. Thus, the final result of the flowchart is as

follows.

X Y Z Figure 5.18. Flowchart with nested
1 ? ? repetition.

1 2 2

2 0 0

2 1 2

2 2 4

3 0 0

3 1 3

3 2 6

From Example 5.22, there are rules that must be satisfied in nested repetition, namely.

e Each repetition (the loop body) must have respective variable counter.
® Repetition must not overlap.
e® Repetition structure using While.

In repetition with For, the number of repetition is known as we set the start and stop

value in the beginning of the repetition. What if we don't know how many repetition
should be done? Repetition using While is the answer to such problem. Similar to For,
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repetition using While structure is supported by most programming language with
different syntaxes.

While structure will repeat the loop body as long

as the While condition is hold true. Thus, there is
no need to know the number of repetition. s @
General flowchart for While structure is shown in :
Figure 5.19. |
|
In Figure 5.19, preparation symbol is no longer I '-“"“E'“m‘
used. However, decision symbol is used to !
control the repetition. :
I

In While repetition, we normally need to initialize (g"

variables.

Hext
Statem ent

Example 5.22 Repetition with While to print the Picture 518, Aowchartumum Whde
variable.

Examine flowchart in Figure 5.20. How is the output of the flowchart?

The solution: Start
Examine Figure 5.20. Can you describe the output Y
of the flowchart? Take a closer look at the flowchart ~le

execution stages as follows.

1. In the flowchart, there are two variables A
and B. Initialized the variables so thatA=1 - 0
and B = 0 before doing the loop. Variable A | -
is the counter. :
2. In decision symbol, the A value is checked : Print B
whether met the condition (< 10). If True |
then the next statements is executed, if not : Y
I
|
I
|
|
I

then the loop will be stopped. At the A=A+2
beginning of the execution this condition is
metasA=1. ¥
B=A*A
3. Do Print B.

L — — — — _é
4. A value is increase by 2. Thus, the new A
will be 3. Whereas the B = 9 as a result of
A*Awith A= 3.
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5. The loop proceeds and check whether A is less then 10. At this stage, A = 3,
thus, the condition is met. Steps repeated to step no. 3, until variable A is no
longer met the requirement (< 10). Thus, the output of this flowchart is 0, 9, 25,
49, 81.

As in repetition using For, repetition with While may be used for nested repetition. The
rules and methods is the same as repetition with For.

Figure 5.20Flowchart repetition with while to print certain numbers.

Several programming languages provides repetition by means of Do... Loop and
Repeat.. Until. These two (2) methods resembles While, the difference is located in the
condition. In While structure, the condition is check before the loop body. Whereas
Do... Loop and Repeat... Until, the condition inspection is carried out after the loop
body.

5.3. ARRAY MANAGEMENT

Variable array has been briefly touched. In this section, the array will be described in a
more detail.

5.3.1. Array Concept

Thus far, the used variables are common variable with a name and point to a certain
value in numeric or string. New value may be given to the variable by removing the old
value. Would it be possible to store several values into the variable and keep them all?
The solution is using index in the name of the variable. Such method is called array.

Array is a data structure that stores a collection of elements with same data type. Each
elements may be accessed through its index. Index of array must be a sequential data
type, such as, integer or string. Array may be pictured as locker with series of storage
with sequential number as shown in Figure 5.21.To store and to retrieve from a certain
box, we need to know the number of the box.

Locker

1 2 3 4 N-1 N
Figure 5.21. Locker with many indexed storage box.
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In variable array, we are not only set the data type, but also the number of elements in
the array or the upper index limit of the array. In many programming languages, such
as, C++, Visual Basic, and several others, the index in an array starts at 0 not 1.
Method to write variable array may be different from one programming language to
another. However, in variable array, the data type and index limit must be set. To fill the
data into the array, we need to specify the index number of the array to which the data
will be stored or retrieved.

The declaration example, store and retrieve data in an array as follows.

Example 5.23. Using an array in C++ and Visual Basic.

Array pada C++ Array pada Visual Basic

#finclude <iostream> ‘Maendeklarasikan array A

using namespace std; dengan 3 buah eleman bertipe
integer

int main {) {
Dim A (2) as Integer
// Mendeklarasikan array A

dengan 3 buah elemen bertipe | "Mengisikan nilai aleman
int array

int A[3]; A(0y = 5;

A(l) = 10;

// Mengisikan nilai elemen |A(2) = 20;
array
A[0] = 5; ‘Menampilkan nilai alemen
A[l] = 10; array
A[2] = 20; Print A(O) ;

Print A(1l) ;
// Menampilkan nilai elemen | Print A({2) ;

array

cout<<"Milai elemen ke-1 =

"<<A[O] ;

cout<<"MNilai elemen ke-2

"<<A[1l] ;

cout<<"MNilai elemen ke-3

"<<A[2] ;

return 0;

1

Please examine the two (2) above codes. In the variable declaration the maximum
index number of the array is 2 but the number of elements is 3 as index starts from 0
nor 1.

5.3.2. Looking for data in an Array

One of the common problem in an array is how to look for certain element in an array.
For example, in the above locker in Figure 5.21 available 100 box. Then, we need to
find locker belongs to one of the student named “Rudy”. Another example, in a school
with lots of students, we are asked to find data of a student based on certain name or
certain address. Please examine the following example.

Directorate Technical Vocational Education



116 Software Engineering

Example 5.24. Searching on an array.

A[0] =23
A[1] =22 .

= Which
A[2] =45
AE3} =12 :> Element
A[4] =10 Contain 12
A[5] =34

In this example, we are asked to find an element containing the number 12 from an
array. There are six (6) element in the array. How do you think to solve the above
algorithm?

The general method and the easiest is by using linear search. In this past, this method
is consider inefficient as it requires significant amount of time. However, as computer
becoming more powerful, execution time of linear search method is no longer a
problem. Linear search compares the element of the array with the value we are
looking for, One by one starting from the first element.

Applying the method in Example 5.24, program flow will take the following steps.

e Set the number we are looking for, namely 12.

e Retrieve the first element A[0], compare its content (in this case 23) with the
one we are looking for. If it is the same then stop.

e |[f false then continue with the next element A[1], compare the content with the
one we are looking for. If it is the same then stop.

e If false then continue to the next element until we find the element.

Example 5.24 will give the result that element A[3] is 12. Describe the flow in flowchart
is shown in Figure 5.22.

e |is the variable counter and index.

e N is the index upper limit.

e BIlll] is the name variable array containing
numbers.

e Ais the variable that we are looking for.

And
Bil[l] <> A

Figure 5.22. Flowchart to search on number in an array. l
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Flowchart in Figure 5.22 uses While structure to do the repetition. Two (2) conditions
must be met, namely, | < N and Bil[l] <> A. Meaning that | must be less than the upper
limit of the index N and the content of Bil[l] is not the same of the one we are looking
for, namely A, and, thus, the searching process proceeds to the next index. As long as
the condition is met, the searching continues. Note that we uses “and” that means both
condition must be met. Searching will be terminated if one of the conditions or both
conditions no longer met. Thus, if Bil[i] is the same as A, searching process will be
terminated as While condition is no longer hold true.

5.3.3. Ordering data in an array.

another common problem in an array is to order or to sort the data in an array.
Examine the example 5.24. In the example, it is clear that the element in not sorted.
How can we sort the element from the large number to smaller ones or the reserve?

There are several algorithm can be used to sort a collection of number, such as,
bubble sort, selection sort, shell sort, quick sort, etc. In this book, we will discuss
bubble sort. Although the performance may not as good as other, it is easy to
understand and commonly used. Examine the following example.

Example 5.24. Sorting using bubble sort.

For example a variable array Bil with 5 elements, l.e., "5 1 4 2 8". Sort from the
smallest value to the highest value.

The solution:

We will use bubble sort to sort an array. Bubble sort is carried out by
comparing two number in consecutive location. If the order is correct, then
continue to the next two numbers. If wrong order, then switch the place of the
two numbers.

Let's apply the algorithm. Examine the following table array. The initial
condition of J =0. First, compare Bil [0] and Bil [1]. Bil [0] = 5 whereas Bil [1] =
1. Use bubble sort rule, Bil [0] is not in a correct location as it is bigger than Bil
[1]. So we must switch the contents of these two element in the array so that
Bil [0] = 1 and Bil [1] = 5 (examine the line of J = 1). Next step is to compare Bil
[1] with Bil [2]. Bil [1] = 5 and Bil [2] = 4, so we must switch the contents from
this element (examine the line of J = 2). Continues until we compare Bil [3] with
Bil [4].
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] Bil[0] Bil[1] Bil 2] Bil[3] Bil[4]
0 - =1 4 2 8
1 1 3 * 4 2 8
2 1 4 5 «4—» 2 8
3 1 4 2 5 «—» B
4 1 4 2 5 8

As shown, the last position of the table is not fully sorted. As only one pass is
performed starting with Bil [0]. We will carry out the comparison again, but
starts at Bil [1] since Bil [0] should be the smallest number now. So that our

table will be as follows.

] Bilf0 Bil[1] Bil[2] Bil[3] Bill4]
¥ 1 4 +—) 5 B
2 1 2 4 - *5 8
3 1 2 4 5 = — §
4 1 2 4 5 8

In the table above, the sequence is correct. However, the algorithm is not
completed as it must check the next rounds. It needs to check two (2) more
round to compare Bil [2] and Bil [3]. The two (2) tables are as follows.

J Bilfo1 Bil[1] Bil[2] BI[3] Bill4]
2 1 2 13 * 5 8
3 1 2 4 e *8
4 1 2 4 5 8
] Bilfo1 Bil[1] Bil[2] BI[3] Bill4]
3 1 2 4 3 —p
4 1 2 4 5 8

Shown in Figure 5.23 is the flowchart.
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SWAP Bil[J].
Bil[J+1]

¥

S=1

Figure 5.23. Flowchart to sort numbers.

5.4. FILE OPERATION

File is often used to store data to be more permanent. Normally, data and outputs will
be lost after the program terminated, so file is used to keep the data. There are two (2)
kind of files, namely, program file and data file. Program file contains program code,
whereas data file contains data. There two (2) kinds of data file, namely, sequential
data file and random access data file. The main difference between the two is shown in

the following table.

Sequential data file

Random access data file

Record / data must be sequentially read
from the first record.

Record may be random.

Field length of each record may be
different.

Field length of each record must be the
same.

Modify and adding a record is more
difficult.

Modify and add a record is easy.

5.4.1. Algorithm to write data to a file

The algorithm to write data for sequential data file and random access data file is the
similar, the only difference is the mode used. The followings is the algorithm to write
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data in Structured English (SE).

Open “mode”, <buffer number>, “file name”
Write <record number>, field 1, field 2, .. field n
Close buffer number

Mode O tells that the file is opened for writing.
Example 5.25. Example to implement algorithm to write data.

For example, we have a data file named “siswa.dat” with field name of the student, the
address, the telephone number. To write the data would be as follows.

Open “O”, #1, “siswa.dat”
Write #1, <nama>, <alamat>, <no.telepon>
Close #1

Notation #1 shows that siswa.dat is placed in buffer no 1. This notation must be the
same and used throughout the program. It means that we placed a file with buffer #1
then when open, write, read and close must use this notation. Likewise when we
placed it in buffer no #2.

5.4.2. Algorithm to read data file

The algorithm to read data is similar to write data, but uses mode | instead of O. |
means input so that data file is open to be read. The followings is the algorithm to write
data in Structured English (SE).

Open “modus”, <buffer number>, “nama file data”
While not EOF:
Input <record number>, field 1, field 2, .. field n
Print field 1, field 2, .. field n
End while
Close buffer number

The While Not EOF statement is used to check whether it reaches the last line of data
or end of file (EOF). If false it will read all data and print until it reaches last line. Input
statement is used to read data from file into the program. While statement print is used
to print onto screen.

The example 5.26. Example of algorithm to print data.

Data file named “siswa.dat” similar to example 5.25 with field student's name, the
address, the telephone number. To read the data is as follows.

Open “I”, #2, “siswa.dat”
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While not EOF:
Input #2, <nama>, <alamat>, <no.telepon>
Print <nama>, <alamat>, <no.telepon>
End while
Close buffer number

5.5. SUMMARY

Variable is the location to store or to remove value and to retrieve it as needed.
Every variable has a name / identifier and value.

Constant is a variable with fixed value and cannot be changed.

Data type is the type of data that can be process by the computer that satisfy
the requirement in computer programming.

Data type could be grouped into primitive data type and composite data type.
The primitive data type includes numeric, character, and boolean. Whereas the
composite data type includes array, record / struct, image, date time,
subrange, enumeration, object and variant.

An algorithm is logical sequence to solve a problem that systematically build.
An algorithm must be correct and stop when completed. After completion, an
algorithm should provide a correct result.

An algorithm could be written in Structured English, Pseudocode And
Flowchart.

Sequential structure consists of one or more instruction. Every instruction is
executed based on the sequence.

In branching structure, program will change its sequence if the required
condition is met.

Repetition structure consists of repetition condition and loop body and can be
done using For and While.

Array is data structure to store a collection of elements with the same type,
each element may be directly accessed through its index. Searching method in
an array may uses linear search whereas ordering it may use bubble sort.

Data file may be sequential or random access. Method in reading and writing
is distinguished by the mode.

5.6. EXERCISE.

1.

Determine whether the variable name is right or wrong. If it is wrong, provides
the reasons.

a. nama.guru
b. NamaGuru

C. 2x

d. harga/buku

e. hargaPerBuku
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2. Determine match data type for the following variable (not variable name) and
provide the reasons.

a. total student
b. Body weight
c. Body height
d. Student name
e. Birthplace

f. Birth date

3. Examine the Example 5.3.

a. If in program A all variables (x, y and z) are declared as data type int, how
much is z?

b. If in program A all variables (x, y and z) are declared as data type float, how
much is z?

c. If in program B, variable x is declared as float, how much is z?

4. There are two glasses A and B, glass A contains red color solution, glass B
contains yellow color solution. Mixed the content of these two glasses, so that
glass A contains yellow solution and glass B contains red solution. Create the
algorithm in Structured English (SE).

5. Varible A = 6, Variable B = 10. Create a flowchart to switch the value of A and B
so that variable of A= 10 and variable B = 6.

6. PT. Sandang Nyaman plan to use computer to calculate weekly payment of its
employees. The needed data is the employee name and the working hours of
a week. The hourly payment rate is Rp. 4500,-. Create the flowchart for this
problem with the output the employee name, their working hours and the
received payment.

7. Same as problem no. 6, but if the working hours exceeds 25 hours per the
week then it is considered overtime. The hourly overtime payment is one and a
half of the hourly payment in normal condition. How is the flowchart?

8. A seller of the primary school textbook is trying to attract buyers with the
following provisions:

e If the total book is less then or equal to 100 copies, then the buyer
does not receive any discount.

e If the total book more than 100 copies but less or equal to 200 copies,
then the first 100 copies received 5% discount, and the rest receive
15% discount,

e |If the total book more than 200 copies, then the first 100 copies
receive 7% discount, for the second 100 copies receive 17% discount
and the rest receive 27% discount.
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If the price Rp 5000 / book, create the flowchart to calculate the rule with the
output total book and price to be paid. (Determine all variable, constants and

its respective data type).

9. Examine Example 5.16. Create flowchart to produce the same output as
Example 5.16 using While repetition.

10. Two (2) associations, A = {1, 3, 5,..., 19) and B = {2, 5, 8,...,, 29}. Create

flowchart to look for same member between association A and B.

11. Create flowchart to print the following multiplication table:

1 x1=1 2 X
1 x2=2 2 X
1 x3=3 2 X
1 x4 =4 2x
1 x5=5 2 X

12. Sort the following numbers using bubble sort algorithm.

-12-2-52

AP wWN -

a.5-3
b.4-33-4-3-12-2
c.5-3

-12-2-50-52-10
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APPENDIX 1 GLOSARY

Abstraction
Is simply cause from something complex by modeling class depends on problems.

Algorithm
Step sort logical of solve problems in sort systematically.

Array
Data structure save some same elements.

Attribute
Characteristic to difference one entity to other entity.

Authentication
Process check legality someone as user in a system (such as DBMS)

Basic Input/Output System (BIOS)
Codes program run first time when computer on (booting)

Database
Data collection in connect each else other, store in hardware computer and use
software to manipulation.

Command Line Interface (CLI)
Between face user with command text model.

Compiler
Translation language program in top level to machine language for all code program.
Process called compilation.

Component Object Model (COM)
Infrastructure available by Visual Basic to access objects or other controls as long has
between face.

Constraint
Restriction/limitation problem

Control
Activities monitoring and evaluating and feedback to make sure whether system in
good work or not.

Counter
Variable number that use in algorithm structure for repetition.
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Database Management System (DBMS)
Special software use for management database.

Disk Operating System (DOS)
One of old operation system in CLI base.

Electronic
That science about low-tension electric current with operation by electric current
control or particle ion electric in an equipment.

Entity
Individual for representative extension that make different from other.

Extensible Hypertext Markup Language (XHTML)
HTML lat version (4.01) that rewrite by rule strict and tight with term XML

Extensible Markup Language (XML)
Rules to make markup language.

Feedback
Data about system kinerja

Flowchart
Scheme/chart which show flow in a logical program.

Indication
Signal for a problem.

Logical gate
Blocks formation from electronic hardware.

Graphical User Interface (GUI)
Between user face by graphics model.

Identifier
Name of variable or constanta.

Computer science
A systematic study in algorithm process, explain and transfer information.

Inheritance
Principe from characteristic parents to children or generation which apply in classes.

Initialization
First instruction to variable or expression program.
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Input
Elements into system.

Integrated Development Environment (IDE)
Software to help easily make computer application.

Interpreter
Translate language program at top level to machine language one by one lines, read
and direct translatability.

Cardinality
Total max entity in an association entity and can relation with others entity association.

Constanta
Variable with constant value data and can not change.

Loop
Repletion process command.

Problem
Difference between actual situation and hopeful situation or difference between
present condition with target or aim wish.

Model
Make a simple system or Imitation a simple system.

Multi-tasking
Task operation system to run duties/application with the same time.

Multi-user
Task operation system to run by different user with the same time.

Output
Move elements result from change process to aim wish.

Solve Problem
A process where situation analyze then make solutions if has problem by define, less
or remove or cut problem.

Object Oriented Programming — OOP

Paradigm program where use object and integrate to make application and computer
program.

Web program
A way to make web page by language web program (script)
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Software
All instruction where use to process information.

Permissions
A proses to determine what user can do to a system.

Pointer
Variable that keep address in memory computer.

Polymorphism
Ability objects to has more than one form.

Programmer
A person who work to make computer program.

Procedure
* Instruction that user need to process information.
» Commands that a part of big program and has function to certain job.

Process
Change or transformation input to output

Prototyping
Approach software development in directly to demonstrate how software or
components software work in environment before construction actual steps do.

Pseudocode
The way write of algorithm with codes similar language program.

Query
Request or search certain data in database.

Record
Data line from table.

Software Engineering

A discipline science that explain all aspect software production, start from first step that
analyse user need, to make sure specification user need, design, codes, test until
maintain system after use.

Relationship
Connect in between entities.

System
Elements which interaction to get certain goals.

Database System
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Elements such as database, software, hardware, and user which interaction each other
to get certain goals that is data organization.

Solution

End part or output from solve problem process.

Stored procedure
Cut of Code program which can receive parameter input and has result one or more
parameter output and use for operation database.

Structured Query Language (SQL)
Query language structure to manage database.

Strategic solve problem
Method or approach which use by someone when get problem.

Structure algorithm
The way or steps to make an algorithm.

Data type
Data type which can manage by computer to facility need in computer program.

Trigger
Specific type from stored procedure which will execute when get problem.

Variable
Place where we can fill-in or make empty value and re-call if need in a program.

View
Table virtual which contain base on query and do in database.

Web browser
Software that function to translate HTML codes become view as we want.

Web dynamism
Web pages which contain and information change as want by user.

Web server
Software which do to serve question client to certain web pages.

Web statics
Web pages which contain and information not change.
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APPENDIX 2 SITE LIST

Following is the list of important Internet sites used as references for the book.

Address

Comments

http://www.apache.org

Official site of Apache Web server. This site provides the
source code of Apache for various operating systems as
well as a complete documentation.

http://www.borland.com

Official site of Borland. Borland is a software house that
produces Borland Delphi, Borland Jbuilder, Turbo Pascal,
Turbo Delphi, Borland C++ etc.

http://www.debian.org

Official site of Debian Linux.

http://www.eclipse.org

Official site of Eclipse Project, an integrated development
software that supports many programming language.

http://www.google.com

Google search engine.

http://www.ilmukomputer.
com

Indonesian site the provides documentation on various
section of computer science.

http://www.javasoft.com

Official documentation and online information on Java
programming supported by Sun Microsystem.

http://www.kambing.vism.
org

Indonesian site that provides iso of various linux
distribution to be freely downloaded. In addition, this site
is mirroring various linux distribution and application runs
on linux.

http://www.linuxdoc.org

This site provides Linux documentations that can be freely
downloaded.

http://www.microsoft.com

Official site of Microsoft. A company that produce
Windows operating systems, IDE Microsoft Visual Studio,
Microsoft Office, Microsoft SQL Server, etc.

http://www.mysqgl.com

Official site of MySQL Database Software. This site
provides the installation file for MySQL for various
platform. In addition, it provides a complete documentation
of MySQL.

http://www.netbeans.org

Official site of IDE NetBeans, a Java development
software.

http://www.php.net

Official site for PHP programming language and
interpreter. This site provides the source code and
installtion file of PHP for various operating systems. In
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addition, it provides a complete documentation of PHP.

http://www.w3.org Official site of The World Wide Web Consortium (W3C).
W3C is a consortium that sets the standard and Web
related technology, especially, on HTML, XML, CSS,
XHTML etc. The documentations on the technology may
be downloaded from this site.
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APPENDIX 3 FUNCTIONS BUILD-IN ON VISUAL BASE

IsNumeric(expression)
This function use to test whether an expression get numeric result or not. The value
return is Boolean.

IsEmpty(expression)
Function to check whether an expression already fill-in value or not. The value
return is Boolean.

IsNull (expression)
Function to check whether an expression has not valid data, usually use to check
contain field recordset.

IsArray (varname)
Function to check whether a variable is an array.

IsDate (expression)
Function to check whether an expression can conversion to date.

IsError(expression)
Function to check whether an expression is error value.

IsObject(expression)
Function to check whether an expression use to an OLE Automation object..

IsMissing(argname)
Function to check whether an argument optional to procedure, it pass or not.

CBool(expression)
Conversion an expression to Boolean.

CByte(expression)
Conversion an expression) to Byte.

CCur(expression)
Conversion an expression to Currency.

CDate(date)
Conversion an expression to date.

CDbl(expression)
Conversion an expression to Double.

Directorate Technical Vocational Education



134 Software Engineering

Cint(expression)
Conversion an expression to Integer.

CLng(expression)
Conversion an expression to Long.

CSng(expression)
Conversion an expression) to single.

CStr(expression)
Conversion an expression to string.

CVar(expression)
Conversion an expression to Variant.

Asc(string)
Function to show code character from first letter to string.

Chr(charcode)
Function to show character from one code to character code.

Format(expression)[, format][, firstDayFromSunday[,sundayFirstFromYear]]])
Formating an expression base on expression format/

Hex(number) and Oct(number)
Show string which represent Octal or Hexa from number.

Str(number)
Show string which represent number.

Val(string)
Show number from string.

Now
Return a Variant (Date) which show date and time base on computer system.

Time
Return time the present system.

Timer
Return number which show total second since midnight.

Date
Return date the present system.

Time = Time and Date = Date
Arrange time or date system:
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Run system by Microsoft Windows 95, date need from 1 Jan 1998 until 31 Dec
2099.

Run system by Microsoft Windows NT, date need from 1 Jan 1980 until 31 Dec
2079.

Hour(time), Minute(time) and Second(time)
Return a Variant (Integer) such as number 0 s/d 23 for jam, 0 s/d 59 for minutes,
and 0 s/d 59 for second.

Day(date), Month(date), and Year(date)
Return a Variant (Integer) such as number 1 s/d 31 for month, 1 up to12 for month,
and year.Let us see Picture 1,1. For most users, the above picture is fairly familiar.
In the picture, the desktop of Microsoft Windows operating system is shown.
Several icons is shown in the picture. Double clicking on the icon will open a
certain software application that can be used to do a certain task.
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