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ABSTRACT

A SCORM COMPLIANT COURSE FRAMEWORK FOR DISTANCE
LEARNING

The purpose of the thesis is to construct a distance learning system for the
educational content of the CMPE 150 course named "Introduction to Computing".
Actually, a framework has been developed to transport other departmental courses to the

electronic media.

The whole content is constructed from the beginning. Seven subjects are chosen for
delivery, which are about the basic concepts in computer engineering. The aim is to give

these basics to the new computer engineer candidates.

The electronic content is prepafed using advanced web technologies. As the Internet
is widespread used in the World, WWW is the best method for the delivery of the

electronic content.

The content should be supported with visual material to attract the attention of the
audience. The content, supported with interactive animations, will be more understandable
and more striking. Macromedia Flash is used to construct the interactive animations for the

course content.

The content should also be compatible with Learning Management Systems
developed by different vendors to reach more people and implement reusability. To make
the content compatible with LMS software developed by different vendors, the electronic

content is organized as Sharable Content Object Reference Model (SCORM) compliant.



OZET
UZAKTAN EGITIiM iCIN SCORM UYUMLU iCERIK SISTEMI

Hazirlanan projenih amaci, CMPE 150 kodlu "Bilgiisleme Giris" isimli ders igerigi
i¢in, bir uzaktan egitim sistemi kurulmasidir. Ashinda, diger boliim derslerini de elektronik

ortama aktarmak amaciyla bir model yaratilmgtir.

Dersin tim icerigi bastan olusturulmustur. Yedi tane konu belirlenmis ve ders bu
konular iizerine hazirlanmgtir. Konularin seciminde afnag:, yeni bilgisayar miihendisi

adaylarina, bilgisayar miihendisligi ile ilgili temel kavramlarin anlatilmasidir.

Ders iceriginin elektronik ortama aktarilmasi, gelismis web teknolojileri kullantlarak
gerceklestirilmigtir. Diinya iizerinde Internet'in Yaygmhgl dﬁéﬁnﬁldﬁgﬁnde, hazirlanan ders
igeriginin sunumunda, World Wide Web'in arag olarak kullanilmas: uygundur.

Egitim i¢in hazirlanan i(;erigi; etkilesimli goriintiiler katarak zenginlestirmek, igerigi
takip eden kisinin dikkatini artturmaktadir. Etkilesimli goriintiiler ile desteklenmig
elektronik icerik, daha anlagilir ve dikkat gekici bir hal almaktédlr. Etkilesimli goriintiilerin

hazirlanmasinda Macromedia Flash kullanmilmgtir.

icerigin, farkh iireticiler tarafindan gelistirilmis olan Ogrenim Yonetim Sistemleri ile
uyumlu caligabilmesi, daha fazla kisiye ulagmasi ve tekrar kullanilabilir olmasi agisindan
onemlidir. Farkli iireticiler tarafindan hazirlanan Ogrenim Yonetim Sistemleri ile
caligabilmesini saglamak amaciyla, hazirlanan igerik Sharable Content Object Reference

Model (SCORM) ile uyumlu hale getirilmigtir.
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1. THESIS INTRODUCTION

1.1. Statement of the Problem

With the rapid growth of the World Wide Web (WWW) in recent years, many
educators are now trying to improve the qualit); of their instruction by providing
interactive, web-based course material to their students. In this thesis, a web-based d_istance
learning system is implemented for the educational content of the CMPE 150 course

named "Introduction to Computing".

In today's Information Age, learning is no longer restricted within the four walls of a
classroom. The instructor, equipped with a textbook, is no longer the only source of
educational knowledge. Information resources are everywhere, often separated from the
learner by time and space. Distance learning (DL) defines the process of connecting
learners with these remote resources (Yoakam, 1996). While correspondence courses have
existed since the turn of the century, DL has evolved from a static, print-based delivery
medium to today's interactive rﬁultimedié‘ and online learning environments (Homan,
1997). Recently, distance learning on a Web-based environment has been receiving more

and more attention (Sun et al., 2001).

Many educators ask if distant students learn as much as students receiving traditional
face-to-face instruction. Research comparing distance education to traditional face-to-face
instruction indicates that teaching and studying at a distance can be as effective as
traditional instruction, when the method and technologies used are appropriate to the
instructional tasks, there is student-to-student interaction, and When there is timely teacher-

to- student feedback (Verduin ef al, 1991).

There are many advantages to deliver the interactive course content through the web.
Some of them include remote accessibility to materials, support for distance learning, the
development of system independent applications, and the use of hypermedia (Naps et al.,

1997). Web-based education is fast becoming a popular alternative to traditional face-to-



face classroom based education due to limitations on student's time and ability to travel to

and from class (Rahm ez al, 1997).

The electronic content prepared for the thesis is supported with interactive
anirhations.’ The WWW supports the development of interactive teaching material in which
students “learn-by-doing” rather than just reading and memorizing (Schank, 1994).
vThrough the use of multimedia development tools such as Flash and Java, educators can

now create material that engages students to learn through active participation.

For reusability, the electronic content is made Sharable Content Object Reference
Model (SCORM) compliant. The WWW provides a suitable means for reuse and sharing
of educational materials. This change opens the possibility for educators to reuse existing
materials rather than redeveloping something that already exists. It also allows educators to

develop new materials and make these immediately available to others (Tsichritzis, 1999).
The preparation of the thesis consists of five main steps:

First step is to decide which subjects will be included in the course content. The
electronic content is prepared for computer engineering freshmen, so the subjects should
teach them the basic concepts of computer engineering. Seven subjects are chosen for this

purpose. These are:

1. Information Technology Basics
ii. Computer Basics
iii.  Operating Systems Basics
iv. Networking Basics
v. Internet Basics
vi. WWW Basics
vii. Network Security

Second step is about the web interface. Web pages are designed to submit the

electronic content. The purpose of the web page design is a user-friendly interface which



allows the users to follow course content and animations at the same screen and to navigate

easily through the course content.

Third step is making research about the selected subjects. Many resources are
investigated, including books, magazines, papers and the Internet. During this research,

subtopics of the selected seven chapters are also decided.

Fourth step is about the interactive animations. In order to capture the attention of the
audience, visual material should be included to the electronic content. Once the course
content is supported with interactive animations, it will be more understandable and more
striking. Presenting material in an animated manner has some advantages. Animations
allow an instructor to emphasize the important parts of a subject by removing unnecessary
and distracting details, and animations have the ability to visually present subjects and
ideas that would be difficult to illustrate in the real world (Wetzel et al.; 1994). Flash

animations are prepared to support the course content.

Fifth step is making the course SCORM compliant. The content should be
compatible with Learmning Management S§stems developed by different vendors to reach
more people and implement reusability. In order to make the content to work with LMS
software developed by different vendors, SCORM is chosen, and the electronic content is

organized as SCORM compliant.
1.2. Organization of the Thesis
This thesis consists of six sections:

e Section 1 is an introduction to the thesis. It makes the statement of the problem, and
provides an overview of the thesis.

e Section 2 descriBes the software tools used to create the online course. Adobe
Photoshop, Microsoft FrontPage and Macromedia Flash were used to create the
electronic content.

e Section 3 gives information about LMS and SCORM. This section explains the

importance of a SCORM compatible electronic content.



* Section 4 explains the structure and hierarchical design of the created web pages. and
navigation through the course content. This section also gives some examples of
éreated animations and explains how to create these animations in detail. The chosen
animations are just to give a general idea of how to create animations for this project.

* Section 5 documents the seven chapters in detail, with subchapters and created
animations. Each subsection of Section 5 corresponds to one chapter. These
subsections state the learning objectives for the chapter. Section 5 also gives
information about how to make the course content SCORM compatible.

e Section 6 summarizes the project and makes recommendations for future work.



2. SOFTWARE TOOLS

‘There is a wide range of software tools that are available for the development of
educational content. Each one has its advantages and disadvantages, which should be
considered when evaluating the application one wants to develop. These tools are

compared and suitable ones are chosen. This section gives information about the used

software tools.

2.1. Adobe Photoshop

Adobe Photoshop is the most popular program for’ creating and modifying images for
the WWW. This is true not only because Photoshop is available on a wide array of
platforms ranging from Mac to Wihdows to UNIX, but because, Adobe Photoshop has the
most intuitive user interface, the most complete set of tools, and the largest number of
reference books around (Selena, 1998). There are other image editing tools, but for this
project it is decided to focus on Photoshop primarily because Photoshop is the program

that most web designers use.

Photoshop, now up to version 7.0, is the leading professional image-editing program,
released by Adobe. Photoshop is useful for both creating and editing images to be used in
print or online. Easy to use, but full of high-quality features, Photoshop is the best choice
for any image manipulation job. Original images can be created as existing ones can be
modified ones using a full collection of painting, drawing, and retouching tools of Adobe

Photoshop (Adobe.com, 2004).

The visual quality of the created electronic content is one of the most important parts
of this project. To achieve the visual quality, new images are created, or existing ones are
formatted to fit to the course material. The following functions of Adobe Photoshop are

mostly used to create and format images for the course content:

e Creating a new image

o Editing an existing image



e Cropping an image -

¢ Resizing an image

~ Especially, cropping and resizing functions are used to format existing images to fit
to the created Flash movies. Macromedia Flash can also resize images, but if the image is
not resized with Adobe Photoshop and let Macromedia Flash to resize, it will result in bad

quality Flash movies. Macromedia Flash is not as powerful as Adobe Photoshop by

resizing existing images.
2.2. Microsoft FrontPage

Microsoft FrontPage is a tool for creating quick and impressive web sites. Texts can
be created with FrontPage as though in a word processor. FrontPage will write all the html
tags for you. If a graphic is needéd, it is sufficient to drag it onto the page énd FrontPage
will convert it to .GIF or .JPG and write the html tags. Tables can also be created visually
(Blue Star Learning, 2004).

For interaction, data sources like text files (.txt), HTML files (:htm) and even data
files can be connected via ODBC. Built-in processing for forms and validation is included

as well. FrontPage is also forward thinking with support for JavaScript, VBScript, Java,
XML and dynamic HTML (DHTML).

FrontPage consist of two primary parts:

° FroritPage Explorer is a web creation and administration tool. It gives the web
designer an overall picture of created web site. It also enables to build new web sites
and later to change, maintain, administer, and publish the web sites.

e FrontPage Editor enables the designer to create and manage web pages. With the
editor, text and paragraphs can be formatted, lists, tables, images can be inserted, and
links can be created. Web pages can bé viewed using the familiar What You See Is
What You Get (WYSIWYG) interface similar to word-processing programs like
Microsoft Word.



FrontPage 2002 has an integrated interface that lets the designer create and edit Web
pages and manage entire Web sites, all within one application. All toolbars and menus are

consistent with Microsoft Office applications and can be fully customized (Microsoft,
2001).

| WWW is chosen to distribute the created electronic content. Each chapter is designed
to deliver through web pages. To create the web pages without delay, Microsoft FrontPage
2002 is used as the web design tool. Basic editing tools like Microsoft Notepad and
WordPad are also used in conjunction with Microsoft FrontPage to fix some minof errors

on created web pages.

2.3. Macromedia Flash

2.3.1. What Is Macromedia Flash?

Macromedia Flash is a technology that allows animations, interactive forms, games
and other lively features to be embedded in web pages. Macromedia Flash Player, which is
required to play flash movies, is a well-known and trustworthy plug-in that users should

feel comfortable installing. All new web browsers come this plug-in installed.

Macromedia Flash allows designers and developers to integrate video, text, audio,
and graphics into immersive, rich experiences that deliver superior results for interactive
marketing and presentations, e-learning, and application user interfaces. Flash is the
world’s most pervasive software platform, used by over one million‘ professionals and
reaching more than 97% of Internet-enabled desktops worldwide, as well as a wide range

of devices (Macromedia, 2004).

Flash is the leading vector graphics technology for designing high-impact, low-
bandwidth web sites. ShockWave Flash-(SWF) is the file format used by Macromedia
Flash to deliver graphics, animation and sound over the Internet. These techniques are

rapidly changing the way we play, work, or just browse online (Reinhardt, 2001).



Vector graphics have certain characteristics that are due to how they are stored by a
computer. A vector graphics file regenerates the image on the screen by using
mathematics. For example, a circle includes information such as the location of the center,
the radius, the line thickness, and the color. All the graphics created in Flash are vector
based. Vector graphics have twb advantages: The file size tends to remain small (therefore,

it downloads fast), and the image can be scaled to any size without any degradation of the

image quality (Kerman, 2003).

Additionally, SWF can deliver animation, rich colors, sound, and interactivity.
Moreover, this approach downloads faster, it's scalable, and it boasts higher quality than
ofher graphics formats. Vector graphics are ideal for the web because they are so
lightweight (Mischook, 2004). |

2.3.2. Why Choosing Flash?

HTML is ideal for creating static websites where text and images are placed at fixed
positions. But it doesn't really support dynamic websites, where text, images, and
animations are moving around on the screen. These effects were achieved with animated

GIF images, Java Applets or Macromedia Flash.

In order to bring interactivity to the electronic content, animated GIF, Java Applets
and Macromedia Flash are compared. Macromedia Flash is chosen to create interactive
material in this thesis. Advantages of Flash against other technologies and the reasons for

choosing Flash are stated below.

2.3.2.1. Flash versus Animated GIF. An animated GIF is actually many images saved in
one. When the animated GIF is loaded onto a webpage, the browser simply loops the
images. This means, if an animation of a clown that moves his hand up and down in 25
- small movements is made, then the animated area of ‘the image is saved 25 times. So it
doesn't take a lot of animation to create a GIF image that's remarkable bigger than a regular
clown image. Therefore, even small animations take forever to load. While animated GIFs
can be used for animations, they do not support interactivity. They simply loop images ina

predefined order (NetKontoret, 1999).



Compared to animated GIFs, the advantages of Flash are that:

e Flash movies load much faster, because they are smaller in size compared to

. animated GIFs.

¢ Flash movies allow interactivity, but animated GIFs does not support interactivity.

- o Flash movies can use more than 256 colors, but animated GIFs are limited to 256

colors.

2.3.2.2. Flash versus Java. Java Applets are another approach to add dynamic effects to

web pages. Java is a full-featured computer language. As such; it is enormously powerful,
but also difficult. It is an excellent choice for many mathematical applications, but cannot

match Flash for complete ease of creating animations and interactive Web pages (Cooper,
2002).

Java, the programming language for applets, requires programming skills. This
means that the designer can't just start creating his own applets. Flash movies are in many
ways similar to java applets. Small 'prograrrgs that can be embedded into his HTML pages.
 But unlike java applets, it is fairly easy to create animations in Flash with minor

programming skills (NetKontoret, 1999).

Java typically does not require the user to pre-install a plug-in, but Flash plug-in can
be downloaded very easily, and new generation web browser come plug-in already
installed. Flash supports a wider range of graphic elements (GIFs, fonts, etc) and features
(opacity, etc). Flash movies are smaller, more self-contained than Java, which result in

faster downloads, faster loading (Drayman, 2002).

Other advantages of Flash are that, Flash movies are easier to create than java applets
and Flash movies load faster than java applets. Lightweight vector graphics result in faster

download from Internet.
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2.3.3. ActionScript

ActionScript is the scripting language of Macromedia Flash. A scripting language is
a way to communicate with a program; it can be used to tell Flash what to do and to ask
Flash what.is happening as a movie runs. This two-way communication results in creating

interactive movies (Bleyle, 2001).

ActionScript is an object-oriented programming (OOP) language that is designed
specifically for Web site animation. Originally released with Macromedia Flash 4 and
enhanced for Flash 5, ActionScript is a sophisticated version of the script language
introduced in Flash 3. ActionScript makes it possible for developers to create onscreen
environments (such as games, tutorials, and e-commerée applications) that can respond to
user input through the keyboard or mouse. ActionScript is an event-based language: just as

is the case in real life, actions are triggered by events.

ActionScript was modeled on European Computer Manufacturers Association
(ECMA) -262, an international .standard for JavaScript. In the Flash 5 version, new
ActionScript syntax, conventions, and features were introduced that‘maké it similar to
JavaScript, which in turn makes the language automatically familiar to most Web
developers. Flash 5 also includes a new ActionScript editing environment that automates

editing tasks and reduces development time (SearchWebServices.com, 2001).

In order to create interactive Flash movies, ActionScript programming language is

used. Details about how to use it in movies will be discussed later.
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3. LMS AND SCORM

3.1. Learning Management System (LMS)

3.1.1. What Is LMS?

A learning management system is an environment that enables communication,
document sharing, content management, assessment and evaluation, and active learning

among participants learning in a distance environment.

An LMS is used usually within an organization or a university in order to simplify
the administration of the training/learning program and the distribution of the content. It
enables administrators/teachers to deliver, track, analyze and report on their
employees/students learning condition, schedule and catalogue the courses and offer
assessments and report test scores. It also helps employees/students decide their learning
path and communicate with their peers.-It is often the case that LMSs provide editing
software for creating Learning Objects but standalone creation tools such as Macromedia's

Dreamweaver or Flash can also be used to create instructional content (Nichani, 2001).
3.1.2. Features of an LMS

An LMS provides a single point of access to disparate learning sources. It automates
learning prdgram administration and offers unprecedented opportunities for human
4resource development. It identifies the people who need a particular course and tells them
how it fits into their overall career path, when it’s available, how it’s available (classroom,
online, CD-ROM), if there are prerequisites, and when and how they can fulfill those
prerequisites. Once learners complete a course, the LMS can administer tests based on
proficiency requirements, report test results, and recommend next steps. In that capacity,
LMSs are instrumental in assuring that organizétions meet rigid certification requirements

in such vertical markets as healthcare, finance, and government (Greenberg, 2002).
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Look for these capabilities in an LMS:

Support for blended learning: People learn in different ways. An LMS should offer
a curriculum that mixes classroom and virtual courses easily. Combined, those
features enable prescriptive and personalized training.

Administration tools: The LMS must enable administrators to manage user
registrations and .'proﬁles, define roles, set curricula, chart certification paths, assign
tutors, author courses, manage content, and administer internal budgets, user
payments, and charge backs. Administrators need complete access to the training
database, enabling them to create standard and customized reports on individual and
group performance. Reports should be scalable to include the entire workforce. The
system should also be able to build schedules for leamers, instructors, and
classrooms. Most important, all features should be manageable using automated
user-friendly interfaces.

Content integration: It's important for an LMS to provide native support to a wide
range of third-party courseware. When shopping for an LMS, keep in mind that some
LMSs are compatible only with the supplier's own courseware, and others do little
more than pay lip-service to learning content standards. An LMS supplier should be
able to certify that third-party content will work within their system, and accessing
courses should be as easy as using a drop-down menu. h

Adherence to standards: An LMS should attempt to support standards, such as
SCORM and AICC. Support for standards means that the LMS can import and
manage content and courseware that complies with standards regardless of the
authorihg system that produced it. B

Assessment capabilities: Evaluation, testing, and assessment engines help
developers build a program that becomes more valuable over time. It's a good idea to
have an assessment feature that enables authoring within the product and includes
assessments as part of each course.

Skills management: A skills management component enables orgénizations to
measure training needs and identify imprbvement areas based on workers’ collective
competence in specified areas. Businesses also might use this feature to search their

employee base for specialized skills.
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As this thesis is concern, the important requirement of an LMS is SCORM support.

If a SCORM compatible electronic content is pfepared, this content should be followed on

any vendor’s LMS software.

3.2. Sharable Content Object Reference Model (SCORM)

3.2.1. What Is SCORM?

SCORM, which stands for "Shareable Content Object Reference Model", is a
standard for developing, packaging and delivering high-quélity training materials for
online training courses. SCORM was developed based on the concept of "using a common
e-learning standard to modernize education and training courses". Now, with the SCORM
standard, and more specifically SCORM compliant tools/platforms, learning contents can
found, imported, shared, reused and exported through compliant web-based learning
systems (Cyberlink, 2002).

The Sharable Content Objeét Reference Model defines a Web-based learning
“Content Aggregation Model" (CAM), “Run-Time Environment” (RTE) and sequencing
and navigation for learning objects. The SCORM is a collection of 'speciﬁcations and
standards adapted from multiple sources to provide a compréhensive suite of e-learning
capabilities that enable interoperability, accessibility and reuse of Web-based learning
content. The work of the Advanced Distributed Learning (ADL) Initiative to develop
SCORM is also a process to bring together similar groups and interests. The ADLA
initiative was begun under the auspices of the U.S. Department of Defense in 1997 to
create a Department wide strategy for using learning and information technologies to
enhance education and training. A secondary goal is the development of é—leaming
standards by, for use by academia, government and industry. This reference model aims to

coordinate emerging technologies and commercial and public implementations.

SCORM applies current technology developments to a specific content model by
~ producing recommendations for consistent implementations. SCORM is built upon the
work of the Aviation Industry Computer-Based Training (CBT) Committee (AICC), the

IMS Global Learning Consortium, the Institute of Electrical and Electronics Engineers
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(IEEE), the Alliance for Remote Instructional Authoring and Distribution Networks for
Europe (ARIADNE) and others to create one unified "reference model" of interrelated
technical specifications, standards and guidelines'that meet Department of Defense (DoD)

high-level requirements for Web-based learning content (Spigarelli, 2004).

3.2.2. Why Choosing SCORM?

Since the beginning of 2001, several notable learning resource speciﬁcatidns have
gradually become mature after many years’ efforts, which will provide with new
opportunities to construct reusable and interoperable LMS and further exchange

“standardized” learning resources between these LMSs.

There are three principal learning resource specifications: ADL SCORM, IMS
Learning Resource Metadata Specification, and IEEE Learning Object -Metadata (LOM).
The SCORM smartly references IMS and LOM as well as other specifications and further
integrates these specifications with one another to form a more complete and easier-to-
implement model. With regard to the metadata definition, the SCORM directly references
IMS Learning Resource Metadata Information Model, which itself is based on IEEE LOM.
More importantly, the SCORM has defined its own Content Packaging Information Model
that extends the IMS Content Packaging Information Model vﬁth several SCORM specific
elements (Qu et al, 2001). .

3.2.3. SCORM Components

SCORM defines a conceptual model on how to handle, package and deliver learning
content. It encompasses a variety of learning standards (AICC, ARIADNE, IEEE, IMS and
LTSC) in a model that aims to provide (Ghiglione, 2003):

e Accessibility: The ability to access training from remote locations and deliver those
trainings in any locations. ’

e Interoperability: Training developed in any platform can be taken in any platform.

e Durability: Despite changes on the delivery technology, the learning resources

should be still working fine (be delivered properly).
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* Reusability: Training materials can be reuse in other contexts and/or courses.

Important parts of SCORM are,

Asset: Learning content in its most basic form - electronic media, text, images,
sound, web pages, assessment objects or other pieces of data that can be delivered to a web
client. Examples of asgets are shown in Figure 3.1 (SCORM CAM, 2001). These assets are
described with asset metadata to allow for search and discovery within online repoéitories,

thereby enhancing opportunities for reuse.

Figure 3.1. Asset (SCORM CAM, 2001)

Sharable Content Objects (SCO): An SCO represents a collection of one or more
assets. It represents the lowest level of granularity of learning resources that can be tracked
by an LMS using the SCORM run time environment. To be reusable it should be
independent of learning context, so that it can be used in different learning experiences to
fulfill different learning objectives. SCOs can also be aggregated to form a higher-level -
unit. An example of a SCO could be a web page consisting of HTML, GIF and/or JPEG
images, WAV sound file, Flash Animation object, JavaScript function etc. An example of
SCO is shown in Figure 3.2 (JCA Solutions, 2002). SCOs aie described with SCO
metadata to allow for search and discovery within online repositories, thereby enhancing

opportunities for reuse. SCOs are bound to SCO metadata by the content package.
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Figure 3.2. Example SCO (JCA Solutions, 2002)

Metadata: The purpose of meta-data (data about data) is to provide a common
nomenclature enabling learning resources to be described in a common way. Meta-data can
be collected in catalogs, as well as directly packaged with the learning resource it
describes. Learning resources that are described with meta-data can be systematically

searched for and retrieved for use and reuse (ADL, 2001).

3.2.4. Content Packaging

E-learning content is made up of a number of digital resources created by the content
authors. These digital resources include things such as diagrams, text, animated pictures,
audio or video clips, flash files, games, chat rooms, tests, or any other thing that can be
created in digital media. To create instructional content, authors arrange the resources they
create into coherent structure and sequence and packagé it. A Package is a collection of
digital files that together completely contains a usable unit or units of instructional content.

This might be:

An entire course,

Part of a course that has relevance outside of its course structure,

A collection of courses or

e An unrelated collection of learning objects.
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Packages are used as a common input/output format to move electronic learnirig
Content ‘between LMS systems, authoring tools, content repositories or any other E-

Leaming system. The packaging specification describes data structures that are expressed
in XML (NetDimensions, 2002).

SCORM 1.2 defines two kinds of Packages:

* Content Aggregation Package is a package that contains some structured unit or
units of instructional content, and therefore, requires that at least one way of
structuring the content be described in the organizations section of the manifest.

* Resources Package is a package used to transport collections of unrelated learning
resources, and therefore, requires that the organizations section of the manifest be

empty.

A Package consists of:

e A Manifest: This is a required XML document named ‘imsmanifest.xml’ that
describes the resources (content files, video clips etc.) and structure (sequencing and
navigation rules) of the content.

e All the physical files that are referenced in the manifest file, i.e. the actual html,
Flash, audio/video or other content files that are described as resources in the

manifest.

For easy distribution, all these ﬁles can be packaged into a single archive file using
popular archive formats such as .zip, .cab or .tar. This archive file is called a Package
Interchange File (PIF). The structure of a package is illustrated below in Figure 3.3
(NetDimensions, 2002).
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Pzckage Manifest
Interchange File —p

Meta-data
Organizations
Resources
{sub)Manifest(s)

Manifest File

Physica Files

| (Theactual Contert, Media,
Assessment, Collaboration |
And other files) ’

Figure 3.3. Structure of a packet (NetDimensions, 2002)

In this thesis, created electronic files are organized for SCORM standard to ensure
that they will work on any LMS software. The files are defined in the manifest file named
“imsmanifest.xml”. With the information in this file, LMS can arrange prepared electronic

content in a predefined structure.
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4. STRUCTURE OF THE COURSE CONTENT

This section is about the structure of the course content. Hierarchical sequencing of
the eléctronic files, navigation through the course content, and frame structure of the web

pages will be explained. Some of the created animations are also explained to introduce the

used animation methods.

4.1. Frame Structure

There are two types of frame pages:

1. For electronic content supported with animations,

1. For electronic content not supported with animations.

Frame structure section explains these frame pages with examples.

-

4.1.1. Web Page for Animations — “index_2.html]”

Web page named “index_2.html” is designed for texts which are supported by
animations. The page is created with the frame feature of HTML. One example of these

pages is shown in Figure 4.1.

This web page is divided in two rows. First row is divided in two columns. Left
column is for texts and right column is for animations which support this text. Animations
are created using Macromedia Flash. The second row is also divided into two columns.
The left column allows navigating between chapters, and the right one allows navigating
within the chapter. The important part of this design is the first.row. There are two célumns
in this row, so this page is called “index_2.html”, where “2” stands for the number of

columns.
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Figure 4.1. Web page design for animations

4.1.2. Web Page without Animations — “index_1.html”

Second web page design is for texts without animations. In this project, all of the
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texts are not supported with animations. These kinds of texts are submitted with another

page design. This design is shown in Figure 4.2.

The difference between these two designs is only the first row. Web pages without

animation have only one column in the first row, and this column contains the article. In

this design, the page is called “index_1.htm]” where “1” stands for the number of column

in the second row.

Actually, both of these pages are displayed in another frames page named

“main.html”, which will be displayed in section 4.2. Each chapter has one “main.html”

which is called from another page named “start/index.html”.
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Figure 4.2. Web page design without animations

4.2. File biganization

This section explains the hierarchical structure of the electronic course files. This
course is organized in seven chapters. Each chapter has topics, and each topic has

subtopics. There is a three-level hierarchy.

Figure 4.3 shows the organizations of the-electronic files. Figure 4.3 displays the
seven chapteré named “chl” to “ch7”. In the figure, “chl” is chosen and its four topics
named “1_1” to “1_4” are shown. From these four topics, “1_2” is chosen and its six
subtopics are displayed. Each subtopic has five required html files and one optional swf

file for animations.

Two of these html pages, named “index_1.html” and “index_2.html” are éxplained in
section 4.1. “button.html” is used for navigatiﬁg within the chapter and calling table of
contents (TOC). “contenthtml” is for text about the subtopic, and “media.html]” is for
animations which are used to support the text. If there is an animation file, the browser

calls “index_2.html” to display the “media.html”, if there is no animation, the browser
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calls “index_1.html” which only displays “content.html”. The locations of these pages afe

shown in Figure 4.5. The file named “navigation.html” is located on the top level of this

hierarchy and this file is used to navigate between chapters.
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navigation.html content.himi mediahtm] buttons.html

main.html

Figure 4.4. Page locations in frame page
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4.3. Navigation through the Course Content

Electronic course content is prepared in HTML pages. To distribute the content, a
user-friendly interface design is made. This section explains how to navigate through the

course content. Navigation can be between chapters or within the same chapter.

4.3.1. Navigation usiné‘ Home Page

The name of the home page is “start.html”. Actually, another page, named
“index.html” is called first, but “index.html” is just for checking the flash plug-in. If the

computer does not have the required plug-in, “index.htm” calls a web page to download

the plug-in.

Home page is shown in Figure 4.5. It is designed using flash. The names of the seven
chapters are prepared as flash buttons, and the user can navigate using these buttons

between seven chapters.

CMPE150
Course Content

Thapive 1 ¢ TInformnatiss Technohgy) Baicy
Chagicr 2 t Camputie Bazies

Chapaee ¥ : Operatiag Systow Bmio

Chipivs 4 3 Notsvorkieg Banvks

Chapiee 81 tasernet Raddey

Chrpter 6 : BIWW Basies

Chapier 7t Netwark Sceurity

Figure 4.5. Home page
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The ActionScript code written for button one is shown in Table 4.1.

Table 4.1. ActionScript code for button one

on (press) {

getURL ("javascript:launchContent(1);");

This code calls “launchContent()” JavaScript function in starthtml to display the

content of Chapter 1. Code for “launchContent()” function is shown in Table 4.2.

Table 4.2. Code for “launchContent()” function

function launchContent(ch_num) {

var httpRefl,httpRef2;

httpRefl ='ch’;

httpRef2 = "/start/index.html’;

url = httpRefl+ch_num-+ httpRef2;

var newWindow = open(url,"currWin","width="+(screen.width-

10)+" height="+(screen.height-77)+" status=yes, resizable=yes, location=no, top=0,left=0,

scrollbars=yes, toolbar=no, menubar=no");

}

Choosing one of the seven buttons in home page lets the user to open the selected
chapter content. The function in Table 4.2 takes selected chapter number (ch_num) and

opens this chapter. Using home page, the user can navigate between chapters.
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4.3.2. Navigation using “navigation.html”

An option to navigate between chapters is using “navigation.html”. This page has a
drop-down menu to' choose one of the seven chapters. Figure 4.5 shows what happens

when the user click on the chapter menu in navigation.html. Required chapter can be

selected using this menu.

T

they appear near the top of the docﬂment, in su}:;-headings, in
links, in the m
search e =
words in if] ERMEDIL

same wor{CHAPTER 1: [T{Information Technology) Basics
with the p|CHAPTER 2: Computer Basics

CHAPTER 3: Operating System Basics
CHAPTER 4: Networking Besics

CHAPTER 5: Internet Basics

CHAPTER 6: WW\W Basics

CHAPTER 7: Network Security

CHAPTER MENU

Figure 4.6. Navigation page

4.3.3. Navigation using “buttons.html”

Using “buttons.html” is another option to ﬁavigate the course content. Location of
buttons.html is displayed in Figure 4.4. This page has three buttons. One of them is used to
launch table of contents. Table of contents will be explained in the next section. Other
buttons are “back” for navigating to previous page, aﬁd_“next” for navigating to the next
page. In short, “back™ and “next” buttons are used to navigate within the chapter, “index”
button is used to open table of contents which permits to navigate between chapters or

within the same chapter. Figure 4.7 shows “buttons.html”.

£ Boiazici Universitesi Katdphanesi €
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Fehak hay b3e g 28y

Figure 4.7. Buttons page

4.3.4. Navigation using Table of Contents

The last option to navigate in the course content is using TOC. TOC can be accessed

using “index” button on the “buttons.html” page.

-

TOC opens in a new browser window, and the user can choose the subject from this

course index page. The JavaScript functions to open the TOC are in Table 4.3.

Table 4.3. Functions to open the TOC

var w null;

var c null; -

function getChapter ()

Tf('v)
w = window.open('', 'indexWin');
w.frames[1l].location = "ch” + ¢ + "/index.html";

w.focus () ;
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function openindex (x, k)

{

C = X;

w window.open('../' + k +

'/index/outline/index.html', 'indexWin', 'toolbar=no,menubar=no, location=no,

Scrollbars=yés,height=600,width=490,left=1,top=1,resizable=yes’);

}

.

Each chapter has its own course index. Parameter “x” is for chapter number. Once
the TOC of one of the seven chapters is chosen, other chapter’s course index pages are also

accessible. Figure 4.8 shows the TOC and the functions of its links.

navigation
between
chapters

navigation
within the
chapter

Figure 4.8. TOC .
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44. EXamples of Animations

In this section, some of the created animations are selected to explain in detail. These
selected animations can give a general sense of how the animations are created in this

project. They are just some examples to explain the technique to create animations; other

animations are explained in section five.
Selected animations and their chapter numbers are:

o Chapter 1: Quiz

e Chapter 2: 2.2.5 Hardware Components - The CPU

e Chapter 4: 4.3.6 OSI Reference Model - The Functions of Each Layer
o Chapter 4: 4.4.5 TCP/IP Model - Transmission Control Protocol

e Chapter 5: 5.3.2 WWW - Web Browsers

e Chapter 5: 5.4.2 E-MAIL - Address Structure

e Chapter 5: 5.7.2 Search Engine - Building the Index

e Chapter 4: 4.2.1 General Communication Terms - Source, Destination, and Data

Packets ,
e Chapter 7: 7.3.2 Implementing Security - Private and Public Key Encryption
e Chapter 7: 7.3.5 Implementing Security - Firewall

44.1. Quiz

Each chapter has a quiz at the end. Flash animation prepared for quiz pages is

explained in this section. Figure 4.9 shows quiz page of chapter one, IT Basics.

There are five questions and two buttons for each question. Number buttons are for
questions, and “A” buttons are for answers. If one of the question number is pointed, a
small red arrow appears beside the pointed number, and selected question is displayed on

" the screen.
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CHAPTER 1 - IT Basics
QUIZ

t

What is the name of the program that manages all the
other programs in a computer?

Figure 4.9. Quiz - question

If one of the answers is pointed, a small red arrow appears beside the pointed “A”
button, and selected answer is displayed on the screen. Figure 4.10 shows an example
where an answer is chosen. With the red arrow, the user can trace which question, or

-

answer is displayed on the screen.

CHAPTER 1-IT Basics
QUIZ

Networked computers share data, software, and
hardware reources. This saves the expense of having to
buy peripheral equipment for each computer ‘

Figure 4.10. Quiz - answer
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This flash movie is prepared using buttons and ActionScript. The question numbers
and answers are buttons. If the user points the mouse one of these buttons, the number, or
the letter on the button turn black from white, and executes the ActionScript code written

for this button. Flash editor view to create this movie is shown is Figure 4.11.

Each question and each answer is prepared on a separate frame. Fixed parts, such as
the buttons are put in a layer named “buttons”, non-fixed parts, such as questions, answers
and the little red arrow are put in the layer named “frames”. Layer “frames” has ten
different frames for these five questions and answers, and on each frame, another question
or answer is displayed. If, for example, button number three is chosen, the movie displays
frame number five and stops at this frame. ActionScript code written for this button is

shown in Table 4.4. This code tells to go to frame number five and stop.

"frames" Iaver:
: 10 different frames for
~1each question and answer |-

M= "huttons" layer:
one frame for fixed
parts like buttons

TEADEAL

Figure 4.11. Quiz — editor view



31

Table 4.4. ActionScript code for button three

on (rollOver)

gotoAndStop (5);

}

4.4.2. The CPU

Second animation is selected from Chapter 2. This animation is about the CPU. The

user can view chief CPU types using this animation. Figure 4.12 shows this animation.

CPU - INTEL

Intel Pentium 4 -

Figure 4.12. The CPU — button 1

The user can select buttons from one to five. Each button displays another CPU type.
Figure 4.13 shows what happens if button three is selected. Displayed CPU type is
changed. The red arrow changes its location and appears beside the button number three.

This feature lets the user to examine five different CPU types by pointing the buttons.
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CPU - INTEL

Intel Pentium 3 600 Mhz

Figure 4.13. The CPU - button 3

Flash editor view is shown in Figure 4.14. The design concept of this animation is
similar to “Chapter 1: Quiz” animation. Five buttons are created and each button is given a

task using ActionScript. ’ -

There are two layers in flash movie. One is. for fixed paﬁs, named “Buttons” layer;
other one is, named “Settings” layer, for non-fixed parts, yl‘ike CPU images, CPU
description and red arrow, which points the selected button. For fixed parts, creating one
frame and copying this frame to other frames is enough. For non-fixed parts, a new frame
should be created. These new frames are called “keyframe” in flash. A keyframe is a frame
where changés in the animation are defined. When frame-by-frame animation is created,

every frame is a keyframe.

In this animation, five different keyframe is created in “Settings” layer. Each
keyframe has another CPU image. The user can navigate between these keyframes using

buttons. These buttons are instructed to display selected keyframe by using AcfionScript. ‘
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"Settings" layer
_ ~llihas five keyframes each
i for one type of CPU

"Buttons” laver
has one frame which is
copied to other frames.

“rame namber five:
For AMD CPU,
fype Opteron

63

“Figure 4.14. The CPU - editor view

Electronic content is created folr a screen resolution of 1024 x 768. At this resolution,
available place for animations is 576 x 431. Flash movies are created at this resolution, and
the images in the movies also should be prepared to fit this area. In order to resize these
images, first, Macromedia Flash’s resize tool was used, but résillts are not good enough.

Then, Adobe Photoshop is used to resize these images.
4.4.3. The Functions of Each Layer

Third animation is taken from chapter four. Figure 4.15 shows this animation. This
animation is about the functions of each OSI layer. The user can view seven OSI layers

and their functions using this animation.

When the user points one of the seven layer names, a comment about the
corresponding layer appears on the right side. If the user points one of the layer names,
pointed layer name turns blue while mouse pointer is on this layer, and the comment also
changes to the pointed layer. Figure 4.16 shows what happens when the user points

“Transport” layer.



OSI Layers

Application |  Layer 7 - Application:
Presentati This is the layer that actually interacts
on with the operating system or application
Session whenever the user chooses to transfer files,
_ read messages or perform other
Transport network-related activities.
Network
Data Link
Physical

roll-prer yusiv moose painirr on cach fayern

Figure 4.15. The functions of each layer - application layer

OSI Layers

-

Application |  Layer 4 - Transport: ,
N This layer maintains flow control of data
Presentation and provides for error checking and
Session recovery of data between the devices.

Flow control means that the Transport
Iayer looks to see if data is coming from

Network morc than one application and integrates
cach application's data into a single stream
Data Link for the physical network.
Physical ‘
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roll-over your mouse pakater an vach laven,

Figure 4.16. The functions of each layer - transport layer

In this animation, each layer name is designed as a button. Comments about the
seven OSI Layers are defined in seven keyframes, one for each layer. The buttons are

given tasks to display corresponding keyframe as the user points one of them. To warn the
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users about the buttons, there is a message in red font, which says “roll-over your mouse

pointer on each layer”.

Each button can have three different behaviors. These are:

~o Up: Normal behavior.
e Over: When mouse pointer is over the button.

e Down: When user clicks the button.

To create a button, images for the up, over, and down states should be created. For
this animation, seven different buttons are prepared. In a flash animation, buttons can be
selected by using Window/ Common Libraries/ Buttons link. These are predefined buttons
of Macromedia Flash. They can be used directly, or they can also be changed for the -
purpose. If a new button design is required, like in this animation, Insert/ New Symbol/
Button can be chosen. To edit a button, right click on it and choose “Edit” from the menu.
The editor to edit a button is shown in Figure 4.17. The three states of a button are
displayed in the figure. “Over” sta.te is chosén. It means, when the mouse pointer comes
over this button, the color of the button background turns blue and the color of the word

turns black.

Figure 4.17. The functions of each layer - editing a button
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4.4.4. Transmission Control Protocol

Fourth animation is selected from chapter four, Networking Basics. This animation is
about the three-way handshake in TCP/IP. Animation is shown in Figure 4.18. There are
two computers, one is server, and other is client. The user can let this flash movie play by
- clicking on the play button. An ActionScript coée is written for this button. This code

shows the frames consecutively until a frame with stop() action is arrived.

TCP 3-way Handshake

(connection establishment phase)

client Server

PEAY

Figure 4.18. Transmission control protocol - start of the animation

Figure 4.19 shows what happens when a frame with stop() action is arrived. This is
the end of the animation. Another button, named “back” is appearing on the same location
of “play” button. By clicking on this button, the movie goes back to frame number one,

and can be played again.

In this animation, another feature of flash, named “tweening” is used. This animation
consists of three layers. First one is for the fixed parts, like the computers and the name of
the animation. Second layer is for non-fixed parts, the arrows between the computers and

comments about the arrows, and the third layer is for play and back buttons.



client

TCP 3-way Handshake

(connection establishment phase)

send SYN (seq=X)

receive SYN (seq=XN)

send SYN,ACK
(seq=Y, ack=X+1)
¢ive SYN,ACK
(seq=Y, ack=X+1)

send ACK(ack=Y+1)

receive ACK (seq=Y+1)

BACK

Figure 4.19. Transmission control protocol - end of the animation

€q=Y; ackaNe1):

Kotk

"Packets™ fayer for
non-fixed parts

*Computers” layer
T for fixed parts.

" Buttons” layer for
play and back buttons.

default frame-per-second
is 12.for this movie,
fps valueissctto 6

Figure 4.20. Transmission control protocol — editor view
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Figure 4.20 shows editor view of this animation. This view is taken from the last

frame of the animation. FPS value of this animation is set to six. Default value is twelve.

There is a stop() action on the first frame. If the user clicks on the play button, the
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animation plays until another stop() action is met. Other stop() action is on the last frame

of the animation

There is another button on the last frame, named “back”. This button has the

ActionScript code in Table 4.5.

Table 4.5. ActionScript code for back button

on (release)

{

gotoAndStop (1);

This code tells the movie to go to frame number one and stop. This means, if the user

clicks on the back button, the animation begins again.

In this animation, arrows represent the messages between client and server. These
arrows are getting bigger during the movie plays. This effect can be achieved using the
tweening feature of flash. For shape tweening, the first view and the last view of the arrow
are created. Frames between these two are done by flash. While the movie plays, the arrow

seems getting longer.
4.4.5. Web Browsers

The fifth animation is about the web browsers. This animation is taken from chapter
five, Internet Basics. In this animation, the tasks of the buttons on a web browser are
explained. Figure 4.21 shows the animation. The buttons of a web browser are formed as

flash buttons.

If the user points one of the browser buttons, the name of the button and a comment
about this button is displayed below the line. A red arrow appears beside the pointed

browser part. Figure 4.22 shows what happens when another browser button is chosen.



39

BROWSER ANATOMY

FOlbcly o SUUF seovré paleter ob Ihs symbols
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The Toolbar :

The row of buttons at the top of your web browser,
known as the toolbar, helps you travel through the
web of possibilities, keeping track of where you've
been.The toolbars for Navigator and Explorer
differ slightly.

Figure 4.21. Web browsers - the toolbar

BROWSER ANATOMY

Fallaones yaer masiec puloter ax thi symbals

X LB Y50 Cotrsa Coment - Mbler omalt Tnterned
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sopeel intmetmnmiy g "{’}. L
Stop Button:

The Stop button stops the browser from loading the
current page.If you can't connect to a site, use the
STOP button and try again later

Figure 4.22. Web browsers - stop button

This time, the stop button is pointed with mouse and comment about the stop button

is displayed. The red arrow appears beside the stop button.

In this animation, each button of a web browser is designed as a flash button. A

browser image is taken and the required parts are sliced using Adobe Phofoshop slice tool.
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These sliced parts are converted to flash buttons. Then, for each flash button, an

ActionScript code is written. Editor view of this animation is in Figure 4.23.

"Comments" layer is for
hon-fixed parts of the animation,

i~ "Buttons" layer is for
fixed parts of the animation.

esigned as flash buttons.

Comments about selected
button is changed each time
another button is selected.

Figure 4.23. Web browsers — editor view

There are two layers in the movie. “Comments” layer is for non-fixed parts, like
location of red arrow and comments about selected web browser button. They change for
every selected button. “Buttons” layer is for fixed parts, like location of the browser

buttons and the name of the animation.

In “Comments” layer, ten different frames are constructed for each browser button.
In these frames, button name and description of the button are given. When one of the flash
buttons in the “Buttons” layer is selected, ActionScript tells this button to play the

appropriate frame; and this frame displays the comments written for the selected button.
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4.4.6. Address Structure

The sixth animation is about the e-mail and web page address structure. This
animation is taken from chapter five, Internet Basics. In this animation, the parts of an e-

mail address and a web address are explained. Figure 4.24 shows the animation.

E-Mail Address:
profgssor @ boun.edu.tr

user name (professor) that refers to the
recipient’s mailbox

World Wide Web Address:

http:// www.boun.edu.tr

roll-over your mouse poloter on the address parts

Figure 4.24. Address structure - username

Each part of e-mail and web addresses is constructedra‘s flash buttons. If the user
points one of the address parts, a red arrow appears under the pointed part and a comment

about the related come into view.

E-Mail Address:

professor @ boun.edu.tr

"World Wide Web Address:

http:// www.boun.edu.tr
A
Internet domain of the web siie,

roll-over your muuse poinfer on the addross parts

Figure 4.25. Address structure - name of the web site
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Figure 4.25 shows another view of this animation. This time, Internet domain name
part of the web site address is pointed. Red arrow appears under the domain name, and the

description of the pointed part come into view under the red arrow.

In this animation, each part of these addresses is designed as a flash button. The
whole address is written, and then address parts are converted to flash buttons. Each button
is given a task using ActionScript which is to display a comment about the pointed address

part. Figure 4.26 shows editor view of the animation.

There are two layers in the movie. “Comments” layer is for non-fixed parts, like
location of red arrow and information about selected part of the e-mail address or web
address. “Buttons” layer is for fixed parts, like location of the address part buttons. If one
of the address parts is pointed, the red arrow appears under the address part and appropriate
frame is displayed. Each frame in the “Comments” layer is a comment about an address
part. ActionScript instructs the buttons which frame to display. To convert a written word
to a button, choose the word, then seiéct “Insert/ Convert to Symbol” from flash menu, and

choose “Button”. : -

"Comments" laver
™ for non-fixed parts.

- "Buttons” laver
for fixed parts.

Each address part
is designed as a
flash button.

awehy
o ypue I

Figure 4.26. Address structure - editor view



4.4.7. Building the Index
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The seventh animation is about the search engines. This animation is taken from

chapter five, Internet Basics. In this animation, building the index of a search engine is

explained. Figure 4.27 shows this animation.

‘i‘é Web Spider

The splder will
bepin with s
papalar sie,
Isdexlnp the
wordls on s ki
pagrs and folonlag overy
ttok fouad within the site,

Figure 4.27. Building the index - start of the animation

This animation begins after pressing “play” button. This seems like one of the

previous animations which explains three-way handshake of TCP/IP, but the main

difference is that, this animation consist of more than one step. Figure 4.28 shows the third

step of the animation, and there is still a play button, which tells that the animation is not

ended yet.

This animation is designed step-by-step. Each time play button is pressed, another

part of the movie plays. There are four steps, so the user should press the play button three

times. On the last frame, “back” button appears on the place of play button. Pfessing back

button results in the animation to begin again. Figure 4.29 shows the end of the animation



44

g& Web Spider

The spider will
begin with 2
popular site,
Indexing the
words on its
pages and following every
link found within the si sdence, cars, traved,
:::::"n: ::;:::_ Builds list of words
tranis, newspaper, and notes where they
Builds Index rummer, Compuier were found.
based on its

owWn system
ol weighting.

Figure 4.28. Building the index - third step of the animation

s% *Web Spider

The spider will
hegln with a
poputar site,
indexing the
words on lts
pages il Following eviry
tink Yound wiihis the site seiengr, cars, fraiek
mm’;‘@ Bellds st of words
truain, Sewigaper, and notes where they
Buikls index SRICE, CHmpRLY were found.
based on ity
own system
of weighting. Facodes the datn
{0 5aVe SPace.

i Stores the data
for users to access.

BADN

Figure 4.29. Building the index - end of the animation

This animation explains how to build a search engine index step-by-step, and
consists of twenty-one layers. Figure 4.30 shows editor view of the animation. Shape-
tweening function of Macromedia Flash is frequently used in this animation, especially to
draw the moving lines. The beginning and end of a line is constructed, and flash draw the

middle parts.
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Shape tweening is similar to morphing. With shape tweening, one shape can be made

appear to change into another shape over time. To tween a shape (SitePoint, 2003):

b ¢

. Click a layer name to make it current.

o 5
—

1. Select an empty keyframe in the layer, and create the image for the first frame of the
| sequence
ii.  Create a second keyframe where the animation is wanted to end.

iv.  Create the image for the last frame of the sequence.

v. Choose Window > Panels > Frame.

vi. For Tweening, select Shape.

There are 19 Iayers
which contain fixed
and non-fixed parts

Shape tweening is shown
with this arrow in flash

L_"Buttons” Iayer is
for play and back buttons

"Static" laver is
for just fixed parts

foedbod, sximah, :
Jonddeall. s anivg pereen

\rasia, wrvspeper.
N, DYMRELRY

Figure 4.30. Building the index~ editor view
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In the first step, a web spider, actually a software, begins with a popular site,
indexing the words on its pages and follows every link on this page. This is a non-fixed

part pf the movie, but after this part ends, then it is a fixed part for the remaining of the

movie.

There should be-more than two layers, if one layer ends its animation, it stays fixed
and the next layer begins to run its part. Figure 4.30 shows that a new layer begins after the

end of the below layer. There is also a fixed layer, named “Static”.

Transitions between steps of the movie are done using flash buttons. There are

“play” buttons at the end of each step, and there is a “back” button on the last frame of the

movie.
4.4.8. Source, Destination, and Data Packets

The eighth animation is about general communication terms: source, destination and
data packet. This animation is taken from chapter four, Networking Basics. In this
animation, these three communication terms are explained. Figure 4.31 shows the

animation.

souree destination

DATA
PACKET

Figure 4.31. Source, destination, and data packets — running animation
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In this animation, a data packet is sent from the source to the destination. The black

line represents the network cable which connects source and destination. This movie shows

the packet while it is traveling on the cable.

The important part of this animation is the mo{/_ement of the data packet. The packet
should travel on a straight line. This can be achieved by frame-by-frame animation, a
special keyframe is created for each position of the data packet, and then these frames are

played one after the other. This makes the effect as if the packet travels on a straight line.

There is another, more suitable solution for this movement problem. Flash has a
feature named “Motion Tweening”. Motion tweening is a much quicker way to animate.
The concept of tweening is that the designer decides the first and last frames and Flash fills

in the middle. Only one object can move in a motion tween on one layer (Cleménts, 2002).

Figure 4.32 shows the editor view of this animation. There are arrows in the timeline
of “Packet” layer. These arrows show places of motion tweening.

Motion tween is done three times in this movie. The black line between source and
destination has three straight parts, so motion tween should be done for each of these parts

separately.

Tweening is a very important feature of Flash, especially for animations. Without
tweening, each frame of an animation should be created as a keyframe. With tweening

feature, shape or motion tweening, creating only the first and the last frame is enough.

Similar to shape tweening, motion tweening is another way for animation that takes
the position attributes of an object in a start keyframe, and the position and attributes of
object in an end keyframe, and calculates all the animation that will occur between the two.
The basic distinction between the two types of tweening is that with shape tweening,
shapes are used to create the tweening effect, whereas with motion tweening, groups, text,

or symbols are used to create the effect (Weil, 2002).
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"Packet" layer for
" motivn tweening

"Computers' layer
for fixed parts

,,,,,,

"Motion tween™ s shown using
arrows. There are three arrows,
which means tweening is done
three times.

The orbit of the
third motion tween

The orbit of the
second motion tween

Figure 4.32. Source, destination, and data packets — editor view

To create a motion tween using the Motion Tweening option (Macromedia Livedocs,

2003):

1.

iii.

iv.

Click a layer name to make it the active layer, and select an empty keyframe in the
layer where the animation starts.

Create the first frame of the motion tween. Create an instance, group, or text block
on the Stage, or drag an instance of a symbol from the Library window. To motion
tween an object, it must be converted to a symbol.

Create a second keyframe where the animation ends, then select the ending frame.
Modify the instance, group, or text block in the ending frame. The symbol can be
modified by changing the position, scale, rotation,.and alpha.

Click any frame in the tween's frame span and select Motion from the Tween pop-up

menu in the Property inspector (Window > Properties).
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4.4.9. Private and Public Key Encryption

.The ninth animation is about private and public key encryption. This animation is
taken from chapter seven, Network Security. In this animation, these two encryption

technologies are explained. Figure 4.33 shows the animation.

This animation is like two separate animations are merged. Button number one

initiates private key encryption animation, and button number two initiates public key

encryption animation.

To play the private key animation, first, button “1”, then “play” button should be
selected. Private key animation is designed to explain the algorithm in a step-by-step
manner. There are four steps, so “play” button should be pressed three times to reach to the

end of the animation.

mE Private Key Encryption

SENDER RECEIVER
plaintest Encryption Degryption
Algorithm Algorithm

KEY-1 KEY-1

The most commsn e way-cheryplion techalqie b Key-bated encryption. A kiy Is stimply » unique string that
Yo pass topether with & phala-testmessage to an cuceyption algorithm, which riturns 1he mvssae oncrvpied
35 CIpher teae. The faust comman ype of kev-tased eaeryption bs private ey encryption, also called sy trie,
traditional, sharcd-secret, seeres-key, or senventional encryption, Frivaie key encryption relies o ihe

sender and receiver both knontng the koye

FLAY

Figure 4.33. Private and public key encryption - start of private key encryption\

Figure 4.34 shows the end of the private key animation. There is a “back” button at

the last frame which can be used to initiate the animation from the first frame.
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Uiz - Private Key Encryption
SENDER RECEIVER
e g cipherient .
R Encryption Decr_\!)mm plaintext
Algorithm Algorithm
insceure -

communication channel

KEY-1 KEY-}

To decrypt the cipher text, You again pass the key with the cipher text
to » decryption algorithm, which returns the original plaintext mesage.

Figure 4.34. Private and public key encryption - end of private key encryption

In order to play the public key animation, first button “2”, then “play” button should
be selected. Public key animation is designed to explain the algorithm step-by-step. There
are four steps, so “play” button should be pressed three times to arrive to the end of the

animation.

Public Key Encryption -

SENDER RECEIVER
(Public KeyS, Private KeyS) (Public KeyR, Private KevR)
Encryption Decryption
Algorithm Algorithm |.

Both sender and receiver have s key pair(public and private key).

Figure 4.35. Private and public key encryption - start of public key encryption
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Figure 4.35 shows the start of the public key encryption. This view is acquired by
pressing button “2”. Figure 4.36 shows the end of the public key animation. There is a

back_ button at the last frame which can be used to initiate the animation from the first
frame.

Public Key Encryption

SENDER RECEIVER
(Public Key§, Private Key§) {Public KeyR, Private KeyR)
S ciphertext )
plalntiyt s Encryption Decryption| plaintext
Algorithm : Algorithm

insecure
communication channcl

Public Keyx Private Keyn

Receiver decrypts ciphertext with his private key(Private Keyg).

Ruw

Figure 4.36. Private and public key eﬁcryption - end of public key encryption

In this animation, animation techniques in section 4.3.2 and in section 4.3.7 are used
in conjunction. Figure 4.37 shows the flash editor view of this animation. There are six
layers, two for public key encryption, and two for private key encryption; one for play and
back buttons, and one for number buttons.

To make transition between the two animations, number buttons are used. Private
key animation is from frame number one to frame number twelve. Public key animation is
from frame number thirteen to frame number twenfy-seven. ActionScript code written for

button”1” invokes frame one, and code written for button“2” invokes frame thirteen. -

Both animations are designed in a step-by—step fashion. To control transitions
between the steps of each animation, play and back buttons are used. After pressing first
“play” button on frame one, the movie plays until frame four and stops. After three steps,

the private key animation ends and “back” button appears. Pressing “back” button yields
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the movie to go to the frame number one. Same rules are valid for public key encryption
animation.

EeFlash' s (7:3 2061

=l "Public” and "Line2" layers
P ;:/are for public key animation

{|"Private” and "Linel"” layers
are for private key animation

— - Zi[~"NumberButtons" layer is
BB , = B sem Lo (VN for fixed "1™ and 2" buttons
B Private Key Eneryption !

"Buttons" layver is for
'PLAY" and "BACK" buttons

Entryption

Htyicteny .

Buttons "1 and "2" are for
ransition between public and
private key animations

15 ke it (94 w3y vatry Pk ERS M B
I8 paws faprihet SER 8 Pk 120 e e ap
g i T skt besais Fi5é o g i

e e e s || "PLAY" button
BN T WO O Sl e llinitiates the animation

P Zﬂt‘

Figure 4.37. Private and public key encryption — editor view

4.4.10. Firewall

The last animation is about network firewalls. This animation is taken from chapter
seven, Network Security. In this animation, default behavior of a network firewall is

explained. Figure 4.38 shows the start of the animation.

This animation is also prepared on a step-by-step fashion. First step explains what
happens to the packet when it originates from the inside network, and step two explains
what happens to the packet when it originates from the outside network. Transition

between steps is done by pressing “play” button
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Default Firewall Behaviour

Inslde(secnry) subfde{insccure)
network

network

lFlRl:WALLl

Alltralfle between the protected and unprotected networks must flow
through the firewall to maintain sccurity.

Figure 4.38. Firewall — start of the animation

Frame 4.39 shows the end of the animation. The answer to the packet which
originates from inside is allowed through the firewall, but the packet which originates from

the outside is not allowed throughAthe firewall.

At the end, a “back” button appears. Pressing this button yields the animation to

begin from the first frame.

Default Firewall Behaviour

fnside{seetie) sutside{losecure)
nebwork network
Foguest _
allonwed packet 4 Pespune st
hl R e )

Ay

requies
b < =
dented packet

11 the ariginator of the connection is jo the outside network{inbound connection),
then the packet is not allowed through the firewall This is the default behaviour
of most firewalls, Secority administrator can change it

HACK

Figure 4.39. Firewall — end of the animation .
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Figure 4.40 shows the flash editor view of this animation. There are three layers, one

for “play” and “back” buttons, one for non-fixed parts like arrows, and one for fixed parts.

"Line” layer is
for non-fixed parts.

ANRANNN]

e serinb sar s rirens S

L-2Comp" layer is
for fixed parts.

"Buttons layer is for
"PLAY" and "BACK"
huttons

Figure 4.40. Firewall — editor view

Buttons named “play” and “back” are given special tasks using ActionScript. First
“play” button plays the movie until frame number seven. At this frame, there is a stop()
action and movie stops. “Play” button appears again and wait the user to press on it. When
the user press the button, the plays until frame number ten where anothér stop() action is
defined. This is the last frame of the animation and a “back” button appears. If the user

wants to view the animation again, “back” button can be pressed. This yields the animation

to go back to the first frame.
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S. COURSE CONTENT

This section describes the content of the seven online chapters created for this
project. Each subsection corresponds to a single online chapter and includes a summary of
the lessons and examples of interactive content contained in the chapter. This section does

not give any technical information about these interactive content, this was already given

in section four.

After giving information about these seven chapters, there is another section that

clarifies how to make this electronic content SCORM compatible.

S.1. Chapter One: IT Basics

This chapter discusses the basics of Information Technology. There are four sections
and twenty-two subsections in this chapter. These four sections are: Getting Started in IT,
Basic Mathematics for IT, Windows Desktop Environment, Overview of Software

Applications.

The chapter covers different computer types and software applications. A brief
overview of the Internet and the methods used in number conversions, including binary to
decimal and decimal to binary are also included.

5.1.1. Getting Started in IT

The first section of Chapter One has four subsections:

Computer Systems and Programs

Computer Types

Connecting Computer Systems

Birth of the Internet
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These subsections explain computer systems and programs, hardware and software
components of a computer system, computer types like pc and mainframe, advantages of

netwprked computers over standalone computers and a short history about Internet.

5.1.2. Basic Mathematics for IT .

The second section of Chapter One has six subsections:

e Terminology

e Boolean Logic Gates

e Decimal and Binary Systems

e Decimal to Binary Conversion

e The Hexadecimal Number Syétem

» Conversion

These subsections explain basic mathematics’ concepts for information technologies.
Definitions like bit, byte, kilobyte, bit-per:second; logic gates like ‘“and”, \“or”, “xor”;
decimal number system, binary number system, hexadecimal number system, and
conversions between these number systems are included in this section. Especially, binary

number system is very important in computer engineering.

5.1.3. Windows Desktop Environment

The third section of Chapter One has seven subsections:

o Starting, Shutting down, and Restarting Microsoft Windows
e Windows Explorer

e The Desktop

e Working with Icons

e Recognizing an Application Window

e Switching between Windows

e Viewing the Basic System Information of a Computer
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Windows operating system is one of the most common operating systems, especially
for those who begin using computer very recently. - For this reason, this section gives
basig information about windows OS. This section covers starting, shutting down and
restarting Microsoft Windows; running and using Windows Explorer; components of
desktop like start menu, system tray, and quick launch; working with icons like creating,

moving and renaming the icons; and viewing basic system information.

5.1.4. Overview of Software Applications
The last section of Chapter One has five subsections:

e Word Processors

e Spreadsheets

e Databases

e Presentation Applications

e Web Browser and E-mail

This section is about one of the most used application group: office programs. It
gives an introduction to word processor, spreadsheet, database and presentation
applications. At the end, some information about email and web browsers is also given, but
not in detail. More features about e-mail and web browsers will be given in Chapter five,
Internet Basics.

5.2. Chapter Two: Computer Basics

This chapter discusses the basics of Computers. There are seven sections and twenty-
eight subsections in this chapter. These seven sections are: Boot Process, Hardware
Components, Display Components, Connector Components, Storage Components,

Network Components and System Resources.

This chapter is about how computers work. Firstly, an idealized computer and
computer boot process is explained. The boot process includes initializing and testing the

system, loading the OS, and the boot sequence that is required to operate the computer.
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Then, Computer Hardware like CPU, motherboard, memory, BIOS, etc. are explained in
detail. \

5.2.1. Boot Process

The first section of Chapter Two has four subsections:

e An Idealized Computer
¢ Initializing the System Hardware
¢ Loading the Operating System

e The Boot Sequence

This section firstly explains an idealized computer which has a CPU, memory, and
interfaces which are connected through a common bus. In the second subsection,
information about the responsibilities of BIOS and different BIOS types is given. In the
third subsection, information about the OS loading process is given. Screenshots from
different'OS loading processes are given as a flash animation. In the last subsection, boot

sequences like cold boot and warm boot are given.
5.2.2. Hardware Components
The second section of Chapter Two has nine subsections:

e Computer Case
e Power Supply

e Cooling Systems
e The Motherboard
e The CPU

e BIOS

o Expansion Slots
e Bus Types

e Memory
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Ip the first subsection, computer case types like tower and desktop explained and
case images are given using flash. Secondly, power supplyvtypes are explained and
different power supply images are shown using a flash animation. In the third subsection,
information about cooling system is given and the important parts of a cooling system are
e?(plained with a flash animation. In the fourth subsection, motherboard components are
introduced. Fifth one.gives information about the CPU; and different CPU types are
displayed using flash. Sixth subsection is about BIOS types and responsibilities. Then,
expansion slots like ISA, AGP and PCI introduced. Bus types are explained after that.

Lastly, memory types and memory duties are clarified.

5.2.3. Display Components
The third section of Chapter Two has two subsections:

e Monitors
¢ Video Cards
First subsection explains basic terms about monitors like pixel, dot pitch, refresh rate,
color depth, Video RAM, resolution, screen size and display colors. Terms like VGA,
SVGA and XGA are also explained. ’

Last part is about video cards. The specifications of a video card are given, and parts

of a video card are explained using a flash animation.

The flash animation about video cards is shown in Figure 5.1. This animation is
prepared using techniques introduced in section four. The following animation includes
three different video card examples. Only the first video card and its components are

shown in Figure 5.1.
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VIDEO Card

Monito - S e
Conection ELSA Graphic Card

TV OQut

Figure 5.1. Video cards

5.2.4. Connector Components
The fourth section of Chapter Two has four subsections:

o Serial and Parallel Ports

e PS/2 ports

e Universal Serial Bus (USB) and FireWire
e IDE, EIDE, Ultra, and SCSI controllers

First section is about serial and parallel I/O ports. biffefences between serial and
parallel ports are given. Secondly, PS/2 mouse and keyboard ports are explained. Third one
is about USB and FireWire ports. Data transfer rates about USB, USB 2.0 and FireWire are
given. Especially, data rate of USB 2.0, with 450 Mbps, and FireWire, with 400 Mbps are
very high rates. Figure 5.2 shows a flash animation about these borts. Only the/ third image

is displayed in figure.

Last part is about IDE, EIDE, Ultra, and SCSI controllers. These are hardware
interfaces used to connect hard disks, CD-ROMs, and tape drives to a PC. There is a flash

animation about there controllers. SCSI chain is also explained.
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Firewire Port . USB Port

Figure 5.2. USB and firewire
5.2.5. Storage Components

The fifth section of Chapter Two has three subsections:

e Floppy drives
e Hard Drives

¢ CD-ROMs

Firstly, floppy disk drives (FDD) are explained. Currenﬂy_, 3.5" floppy diskettes are
used. They only hold 1.44 MB of information. Second part explains hard drives, main
storage medium of the computer. Parts of a HDD are made clear. At the end of this section,

information about CD-ROM and CD-ROM speed ratings are given.
5.2.6. Network Components
The sixth section of Chapter Two has two subsections:

o Modems

e Network Interface Card (NIC)
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Flrgt part is about modems. A modem is a device that converts the digital data used
by computers into analog signals, suitable for transmission over a telephone line, and

con\(erts the analog signals back to a digital signal at the destination. It uses a dialup
networking connection.

Last part is about NIC. NIC is used to connect a local computer to a group of other
computers. NICs connect computers so they can share data and resources in a networked

environment. There is also a flash animation which displays modem, NIC and UTP patch

cord with RJ45 connector.
5.2.7. System Resources

The seventh section of Chapter Two has four subsections:

Overview

Interrupt requests (IRQs)
« DMA -

Input/Output (1/0O) Addresses

First of all, an overview about system resources is given. System resources refers to
the mechanisms used to interface, communicate, and control individual device adapters
along with the serial, parallel, and mouse ports. System resources are shared between the

different hardware components of the computer system that need to communicate with the

CPU.

Then, IRQ is explained. Various hardware devices may want to tell the CPU that
there is information available that is ready for transfer. The devices indicate this by making

an interrupt request, or IRQ.

Third one is about DMA. Direct Memory Access channels allow devices to bypass
the processor and directly access the computer memory. Last one is about I/O addresses.

An J/O port number is a memory address where data is temporarily stored as it moves in

and out of the devices.
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5.3. Chapter Three: Operating System Basics

This chapter discusses the basics of the operating systems. There are six sections and
twenty-six subsections in this chapter. These six sections are: The Operating System,

Overview of PC Operating Systems Disk Operating System (DOS), Microsoft Windows,
UNIX and Linux, and Memory Management.

The operating system is the program that manages computer operations. This chépter
describes the components, functions and important terminology related to an operating

system. Basics of the most common operatmg systems, like DOS, Windows, and

Unix/Linux are covered in this chapter.
"5.3.1. The Operating System
The first section of Chapter Three has three subsections:

e Components of an Operating System- .
e Operating System Functions

o Operating System Types and Basic Terminology

Firstly, an introduction to operating system is given. An operating system is a
software program that provides an interface between the user and the computer and
manages thousands of applications. This part also lists three main components of an
operating sy‘stem: user interface, kernel and file management. Details about these three

components are given in the second section of the chapter.

In the second part, operating system functions are introduced. These functions are

file and folder management, application management and computer hardware control.

Last part of this section introduces basic 4terminology like multi-user, multitasking,
multiprocessing and multithreading. This part also lists the most popular operating

systems. Microsoft OS, Macintosh OS and UNIX are listed.
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5.3.2. Overview of PC Operating Systems

The second section of Chapter Three has three subsections:

e The Kernel
e The User Interface

e The File System

These are the main components of an operating system. The kernel is the innermost
portion of the operating system that handles hardware management. The UI is the
component of the OS that the user interacts with. It acts like a bridge between the user and
the kernel. The file system of an OS determines the way files are nanied and how and

where they are placed on storage devices, such as hard disks.
5.3.3. Disk Operating System (DOS)
The third section of Chapter Three has six subsections:

e Overview

e DOS File Structure

¢ Overview of Basic DOS Commands
¢ Creating a DOS Boot Disk

¢ Booting the System with a DOS Disk
e DOS Configuration Files

First subsection is an overview of DOS. Microsoft developed the Disk Operating
System (DOS) in 1981. DOS, which is sometimes called MS-DOS, was designed for the
IBM PC. Secondly, DOS file structure is introduced. 'I_’hird part is about most common

DOS commands.

Fourth part is about DOS boot disk. Three important files, named command.com,
io.sys, and msdos.sys are introduced. Fifth part explains booting with DOS system diskette

which is prepared in fourth part. Master boot record (MBR) is also introduced. At the end
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of this section, DOS configuration files are brought in. These files are config.sys and

autoexec.bat. These files can be included in DOS boot up process.

5.3.4. Microsoft Windows

The fourth section of Chapter Three has five subsections:

e Windows 3.1

e Windows 9x

e Windows NT and Windows 2000
e Windows XP

e Windows CLI

This section covers all versions of Microsoft Windows operating systems beginning
from Windows 1.0 released in 1985. Specifications of each version are given. There are
flash animations for each subsection whlch display desktop arrangements, login screens
and logos of each version. Figure 5.3 shows one of these flash animations related to

Windows 1.0.

Windows 1.0

DN~ DDS [xecutw
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Uersion 1.01
Copyright @ 1985, Microsoft Corp.

Disk Space Free: 519168K
Hewory Free: 381K

LEXE 14816 11/13/85 9:42an

-EXE 33974 11715785 S:42an

EXE 13216 11/15/85 S:42am ‘

WEXE 43958 11/15/85 S:42an i’

JEXE 122500 11715785 S:42an
o 0 ; 7w o

Figure 5.3. Windows 1.0
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5.3.5. UNIX and Linux

The fifth section of Chapter Three has five subsections:

e Origins of UNIX
e Origins of Linux..
e Linux/UNIX GUI
e Linux/UNIX CLI
* Linux and UNIX System Configuration Tools

This section explains the multi-user and multitasking opérating systems, UNIX and Linux.
It gives information of networking in these operating systems; graphical user interfaces
like GNOME and KDE, text based interfaces like Bourne shell, Bash shell, and system
configuration tools like linuxconf for Linux and UNIX, and Admintool for SUN Solaris

operating system.
5.3.6. Memory Management
The last section of Chapter Three has four subsections:

e Memory Types
e Virtual Memory
e Memory Conflicts

e Real ‘Versus Protected Mode Memory

Last section is about memory management. In the first part, concepts like
conventional memory, upper memory, expanded memory, extended memory and high
memory are explained. Secondly, virtual memory concept and virtual memory
configuration are made clear. Third part is about memory conflicts. Causes of memory
conflicts are explained and memory conflict messages in Windows operating system are

| given. At the last, real mode memory versus protected mode memory are compared.
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5.4. Chapter Four: Networking Basics

This chapter discusses the basics of the networking. There are four sections and
eighteen subsections in this chapter. These four sections are: Network Types, General

Communication Terms, OSI Reference Model, and TCP/IP Model.

This chapter starts with an overview of networking. Definition of networking, and

network types (LAN, WAN, peer-to-peer, and client/server) are given. Then, OSI and
TCP/IP Models are discussed.

S5.4.1. Network Types

The first section of Chapter Four has three subsections:

¢ QOverview
. o Peer-To-Peer and Client-Server

e LAN/WAN

In the first part, an overview of network is given. By definition, a Computer network
has two or more devices linked together for the purpoSe of sharing information and
resources. Secondly, peer-to-peer and client-server network types are explained. A flash
animation is prepared to clarify these two concepts. At the end, definition of LAN and

WAN are given.
5.4.2. General Communication Terms
The second section of Chapter Four has three subsections:

e Source, Destination, and Data Packet
e Media

e Protocols
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This section gives brief information about source, destination and data packet
concepts. Then media is defined and with a flash animation media types like coaxial cable,
UTP cable and fiber optic cable are introduced. At the last part, protocol is described.

Communication Protocol is a standard designed to specify how computers interact and
exchange messages.

5.4.3. OSI Reference Model

The third section of Chapter Four has seven subsections:

e Organizations dealing with Standards
e The evolution of ISO Networking Standards
e The purpose of the OSI reference model
e Seven Layers of OSI Reference Model
e Characteristics of the OSI Layers
" e The functions of each Layer

¢ Information Exchange

This section is about OSI reference model. To address the problem of networks being
incompatible and unable to communicate with each other, the International Organization
for Standardization (ISO) researched network schemes and constitute a network model that .
would help vendors create networks that would be compatible with, and operate with, other
networks. The Open System Interconnection (OSI) refe{eﬁcc model describes how
information from a software application in one computer moves through a network

medium to a software application in another computer.

There are seven layers in the OSI reference model. This section explains advantages

and characteristics of the layered model. It also explains the function of each of these |

layers in detail.

At the end of this section, information exchange between source and destination

systems is also clarified. This exchange is explained using a flash animation which shows

what happens to a packet at each layer.



69

5.4.4. TCP/IP Model

The fourth section of Chapter Four has six subsections:

e History of TCP/IP and Internet
~e Protocol Architecture

e TCP/IP Layers

¢ Protocol Graph

¢ Transmission Control Protocol

o Comparing OSI with TCP/IP

This section explains TCP/IP model, and compares TCP/IP with OSI reference
model. Although the OSI reference model is universally recognized, the historical and
technical open standard of the Internet is Transmission Control Protocol/Internet Protocol
(TCP/IP). TCP/IP is a set of protocols developed to allow cooperating computers to share

resources across a network.
The four layer of TCP/IP model are clarified. These layers are explained using a
flash animation. At the end of the section, the connection establishment method of TCP/IP,

named “Three-way Handshake” is described.

5.5. Chapter Five: Internet Basics

This chépter discusses the basics of the Internet. There are ten sections and twenty-
seven subsections in this chapter. These ten sections are: Internet, IP Addressing, WWW,

E-MAIL, FTP, TELNET, Search Engine, Newsgroups, Chat and "Virus, Trojan, Worm"

In this chapter, some basic protocols and applications on Internet are explained. This
chapter is created to teach just the basics of internet, such as electronic mail, World Wide

Web, file transfer protocol, telnet and newsgroups.
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5.5.1. Internet

The first section has just one subsection. It gives an overview about Internet. The
Internet is a network of networks, linking computers to computers through the TCP/IP
protocol. Each runs software to provide or serve information and/or to access and view

information. The Internet is the transport vehicle for the information stored in files or

documents on another computer.

5.5.2. 1P Addressing

The second section of Chapter Five has four subsections:

Overview

IP Version 4 Limitations
IP Address Classes »
DNS (Domain Name System) .

-

At first step, a definition of IP addressing is given. When using the Internet, every
computer has a unique number which identifies this computer to other computers on the

Internet. This unique number is known as the computer's IP (Internet Protocol) Address.

Secondly, IP version four and IP version six are compared and some web links about

IP version six are given.

Third subsection is about IP address classes. All address classes are explained. There

is also a flash animation which compares A, B and C address classes.

At the last step, DNS is clarified. The requirement for DNS system is explained. This
subsection also has a flash animation which makes clear giving IP address parameters to a

computer. It shows step-by-step an IP configuration.
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3.5.3. WwWw

The third section of Chapter Five has three subsections:

e Overview
'« Web Browsers

o A Web Transaction

At first, a brief introduction to WWW is given. World Wide Web is the fastest
growing application used in Internet. WWW is a multimedia system using the client/server
technology. A client application allows a normal user to access the information contained

in another computer connected to Internet.

Second subsection explains web browses. Web browser is the software program used

to access the World Wide Web, the graphical portion of the Internet.

Third part explains a web trénsactioﬁ step-by-step. This step-by-step explanation is

supported with a flash animation shown in Figure 5.4.

Web server transfers all the
files needed to create the page
on the client's browser _

- g"-f-f I - E i
PC running @ = Web Server :

2 web browser www.houn.cdu.tr

The server then sent the HTML text
for the Web page to the browser.

Figure 5.4. Fifth step of a web transaction
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3.5.4. E-MAIL

The fourth section of Chapter Five has four subsections:

e Overview
- o Address Structure
* Anatomy of an E-Mail Message

e Sending an E-mail

First, an overview about e-mail is given. E-mail is an electronic message sent from
one computer to another. Second part explains each part of an e-mail address. This part is
supported with a flash animation. Third subsection clarifies parts of an e-mail message. At
the end of this section, some concepts like composing an e-mail, setting message

importance, sending messages, opening messages, replying and forwarding are introduced.

3.5.5. FTP

-

The fifth section of Chapter Five has three subsections:

e QOverview
e Basic FTP Commands

e QUI Clients

First subsection gives a definition of FTP protocol. FTP stands for File Transfer
Protocol, which is simply a method of transferring files on the Internet. Using FTP,

sending (upload) and receiving (download) files to and from FTP sites on the Internet are

possible.

Second part introduces basic FTP commands, like put, mput, get, mget, binary, Is,

open, quit and bye. A sample FTP transaction is shown using a flash animation.
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Last subsection is about FTP GUI clients. Three of them, named “Cute FTP”, “WS-

FTP” and “FTP Now” are introduced. Their interfaces are also shown using a flash

animation.

5.5.6. TELNET

The sixth‘ section of Chapter Five has three subsections:

o Overview
e Using Telnet
e Telnet vs. SSH

First part is an overview of TELNET protocol. TELNET is the main Internet
protocol for creating a connection with a remote machine. Second part explains how to
telnet a remote machine, and last part compares TELNET protocol and SSH protocol. SSH

is a protocol that allows users to access remote computers with a.reasonable amount of

security. : o
5.5.7. Search Engine
The seventh section of Chapter Five has three subsections:

e Overview
¢ Building the Index
e Building a Search

The Internet can be the quickest and least expensive way to find information, as long

as search engines are used efficiently. This section explains how to use search engines

powerfully.

At the first step, an overview of the search engines is given. Internet search engines

are special sites on the Web that are designed to help people find information stored on

other sites.
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Second part explains how a search engine builds its index. This subsection is
supported with a flash animation. At the end, building search queries are explained. Most

often used Boolean operators are introduced, and with a flash animation, some example

queries are shown.

5.5.8. Newsgroups

The eighth section of Chapter Five has two subsections:

e Overview

e The Newsgroup Process

Firstly, an overview about newsgroups is given. A newsgroup is a continuous public
discussion about a particular topic. Second part explains newsgroup process. A newsgroup
begins on a single news server, but is eventually replicated to hundreds or thousands of
other servers. News servers provide the infrastructure that makes newsgroups work. This
part is supported with a flash animation showing how to set up a news server account.

Figure 5.5 shows the fourth step of this flash animation.

How To Set Up a News Server Account

After completing these settings, you can subscribe 10 news groups on
this server by pressing Properties button on Internet Accounts window,

Figure 5.5. Fourth step of news server account setting
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5.5.9. Chat

The ninth section has just one subsection. It gives an overview about chat. Internet

Relay Chat is one of the many popular methods of communicating over the Internet. Chat

is a text-based conferencing system.
5.5.10. Virus, Trojan, Worm

The last section of Chapter Five has three subsections:

e Virus
e Trojan

e Worm

Firstly, virus is explained. The word virus is often used very generally when normal
computer users talk about unwished programs they have got into their computers.

Second subsection is about Trojan. A Trojan is a program, hidden in something
looking friendly or useful, but makes it possible'for a hacker to take full control over the

computer.

At the end, worm is clarified. Programs that are using the security holes of the
operating system or working services of computer to infect it automatically are called as

WOrIm.

5.6. Chapter Six: WWW Basics

This chapter discusses the basics of the WWW. There are five sections and thirty-
four subsections in this chapter. These five sections are: HTML, CGI, Java Script, ASP and -

PHP. In this chapter, introduction to various Web technologies is given.
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5.6.1. HTML

The first section of Chapter Six has seven subsections:

e Overview
e Tag Syntax
e Tags
e Frames
® The <frame> Tag and Frame Targets
e Tables

e Colors

This section explains HTML and its components. HTML (Hypertéxt Markup
Language) is the language used to encode World Wide Web documents. It is a document-
layout and hyperlink-specification language that defines the syntax and placement of
specigl, embedded directions that aren't displayed by a Web browser, but tell it how to

display the contents of the document, includi’ng text, images, and other supported media.

5.6.2. CGIl
- The second section of Chapter Six has five subsections:

e Overview

* Environment Variables

e Sample CGI Progfams in PERL
e Form Input

e The GET and POST Methods

The first subsection gives an overview about CGI. The Common Gateway Interface
(CG]) is a standard for interfacing external applications with information servers, such as

HTTP or Web servers. This part is supported with a flash animation which is shown in

Figure 5.6. This is a simple diagram of CGL
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Second part explains CGI environment variables like GATEWAY INTERFACE,
SERVER_NAME, REMOTE_HOST, etc. Third part gives some examples about CGI
programs written in PERL.

Fourth part clarifies HTML forms. This part 1s supported with a flash animation
which shows a simple HTML code for forms. Last subsectlon explains GET and POST

methods, their advantages and disadvantages.

Simple Diagram of CGI

CLIENTWels Henwsery WWW S'l‘R\T? 13
b
[ e |
. 1~ Client submrits completed forni to the swww server,

P
T

4 WWW Server responds to client browser.

X

-

APFLICATION .
RN

Figure 5.6. Simple diagram of CGI

5.6.3. Java Script

The third section of Chapter Six has seven subsections:

o Overview

e Variables

e Numbers and Strings

¢ Boolean Values

¢ Functions

e Objects |

e Client-Side JavaScript Examples



78

First part gives an overview about JavaScript. JavaScript is a scripting language that
can be used to extend the capabilities of HTML pages on the World Wide Web. Second

part explains variables. Variables are names that have values assigned to them. Third part

gives information about numbers and strings.

Fourth subsectig_n is about Boolean values. A Boolean value represents a "truth
value", it says whether something is true or not. Fifth part explains functions in J avaScript.
A function is a piece of JavaScript code that is defined once in a program and can be
executed, or invoked, many times by the program. Then, objects are explained, and at the

end of this section, two JavaScript examples are given. These examples are shown using a
flash animation.

5.6.4. ASP

The fourth section of Chapter Six has ten subsections:

e Overview ' -
e Built-in Objects |

e Application Object

e ASPError Object

e Request Object

e Response Object

e Server Object

e Session Object

¢ Quick Reference

e Examples

This section is about ASP. Microsoft's Active Server Pages (ASP) ,technology
provides a framework for building dynamic HTML pages which enable Internet and

Intranet applications to be interactive.

First part gives an overview. Then, the important ASP objects are explained. At the

end, a quick reference is given and soma example codes written in ASP are displayed.
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5.6.5. PHP

The fifth section of Chapter Six has five subsections:

e Overview
" & Basics

* Functions

e Arrays

e 1/O

This section is about PHP. PHP (which stands for "PHP: Hypertext Preprocessor") is
an open-source server-side scripting language which can be embedded within HTML. PHP

offers a simple and universal solution for easy-to-program dynamic Web pages.

This section explains basics of the PHP with examples. Functions, arrays and I/O

model are also included.

-

3.7. Chapter Seven: Network Security

This chapter discusses the basics of the network security. There are three sections
and sixteen subsections in this chapter. These three sections are: Network Security Policy,

Common Network Threats and Implementing Security.

Network security is a complicated subject, historically only tackled by well-trained

and experienced experts. However, as more and more people become connected to-

internet, an increasing number of people need to understand the basics of security in a
networked world. This chapter was written with the basic computer user and information
systems manager in mind, explaining the concepts of network security, understand risks

and how to deal with them.

5.7.1. Network Security Policy

The first section of Chapter Six has five subsections:
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e Overview

e Need for Network Security Policy

¢ Username and Password Standards
e Virus Protection Standards

* Server Room Security

A network security policy defines the organization’s expectations of proper computer

and network use and the procedures to prevent and respond to security incidents. This

section describes network security policy.
5.7.2. Common Network Threats
The second section of Chapter Seven has five subsections:

e Risks of Network Connectivity
e Port Scanning

e Denial of Service Attack

e P Address Spoofing

e JP Address Sniffing

This section explains common network threads. Before a network security policy can
be established, a risk analysis has to be studied. Risk analysis is the process of identifying
what you need to protect, what you need to protect it from, and how to pfotect it. It is the
process of examining all of your risks, and ranking those risks by level of severity. In this
section, common attack types are explained. Each thread is supported with a flash

animation which explains the thread in a step-by—step fashion.
5.7.3. Implementing Security

The last section of Chapter Seven has six subsections:

e File Encryption
e Private and Public Key Encryption
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* Secure Socket Layer (SSL)
* IP Security (IPSec)

o Firewall

e OS Patches and Updates

This section explains basic security implementations. With file encryption, files on
the disk are protected using an encryption algorithm. Using private and public key
encryption, packets traveling between two computers can be encrypted. SSL is a method

for hiding the information a web browser and a web server send to each other. SSL is

supported with a flash animation shown in Figure 5.7.

SSL

1. Let's set up a SSL, session,

2. Here Is my certificate,

3. Client checks that: —
~ - cerfificate Is valid.
- signed by somcone trusted,

Clicnt 4, Here Is one-time encryption key for our _
session.(Encypted using server's public key,)  Server

5. Server decrypts session key using fis
private key and establishes a secure session.

»
-
-
4

Figure 5.7. SSL in five steps -

Next subsection explains [PSec. The IP Security protocol was developed for security
of data as it is sent over a network. Fifth part is about firewalls. The concept that stands

behind the firewall approach is to allow local users to enjoy full network services within

their local network and some useful services provided by the Internet while /controlling'

outsiders' access to the local network resources.

At the end, OS patches and updates are covered. In today's mission critical IT

environments, reliability, availability, and service ability (RAS) are indispensable.
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Software patches provide the means of performing software maintenance that, when

handled properly, contribute to improved RAS, and thus the successful operation of the
business.

5.8. Making the Course SCORM Compatible

This section expiéins how to make electronic content SCORM compatible. To make
the course SCORM compatible, the electronic files should be associated with each other

using an xml file named “imsmanifet.xml”. In this section, the important parts of this file

are introduced.

A manifest is a mandatory XML file that describes the components of a content

package, much like a “packing slip”. The manifest consists of the following sections:

i. Meta-data section describes the package as a whole

i1, Organizations section describes one or more hierarchical organizations of the content
(content structure) '

-

iii. Resources section references the actual resource and media files necessary for the
5.8.1. Meta-data Section

The term "meta-data" refers to data, actually information, about data. Course Meta-

data is described in the imsmanifest.xml file.

The SCORM provides nine categories of meta-data for both assets and SCOs, each

with several sub-categories. The nine categories are as follows (ADL, 2002):

i.  General — information that describes the resource as a whole

ii. Lifecycle — features related to the history and current state of the resource and the.

individuals who have created the resource -
iii. Meta metadata — information about the meta-data record
iv. Technical — technical requirements and characteristics of the resource

v. Educational — educational characteristics of the resource
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vi.  Rights — intellectual property rights and conditions of use for the resource

vii.  Relation — the relationship between this resource and other targeted resources

vii.  Annotation — comments on the educational use of the resource and information on
when and by whom the comments were created

ix..  Classification — where this resource falls within a particular classification system. -

Although meta-data are not required by SCORM, if the course is to be available for

searching and extracting from a SCORM repository, then course meta-data should be
included in the manifest file.

In the thesis, just three out of nine meta-data categories are used. These are

“general”, “classification” and “technical”. Table 5.1 shows xml code for used categories.

Table 5.1. Used meta-data categories

- %imsmd:lom xmlns:imsmd="http://www.imsglobal.org/xsd/imsmd_v1 p2">
+ <imsmd:general> | -

+ <imsmd:classification>

+ <imsmd:technical>

</imsmd:lom>

In category “general”, “title”, “keyword” and “description” subcategories are used.

Table 5.2 shows xml code for category “general”.

Table 5.2. XML code for category “general”

- <imsmd:general>
- <imsmd:title>

<imsmd:langstring xml:lang="en">CMPE 150 Course Content</imsmd:1angstring>

</imsmd:title>
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<imsmd:language>English</imsmd:language>

- <imsmd:keyword>
<imsmd:langstring xml:lang="en">Electronic Course Content</imsmd:langstring>
<imsmd:langstring xml:lang="en">Flash Animation</imsmd:langstring>

' <imsmd:langstring xml:lang="en">Bogazici Univer;ity</imsmd:langstn'ng>
<imsmd:langstring xml:lang="en">Computer Engineering</imsmd:langstring>
<imsmd:langstring xml:lang="en">Introduction to Computing</imsmd:langstring>
<imsmd:langstring xml:lang="en">Distance Learning</imsmd:langstring>
</imsmd:keyword>

- <imsmd:description>

<imsmd:langstring xml:lang="en">Following modules are included: IT Basics
Computer Basics OS Basics Networking Basics Internet Basics WWW Basics Network

‘ Security</imsmd:langstring>
</imsmd:description>

</imsmd:general>

b BN 13

In category “classification”, “purpose” subcategory is used. Table 5.3 shows xml

code for category “classification”.

Table 5.3. XML code for category “classification”

- <imsmd:classification>
- <imsmd:purpose>
- <imsmd:source>
<imsmd:langstring xml:lang="x-none">LOMv1 .0</irﬁsmd:1angstﬁng>
</imsmd:source>

- <imsmd:value>
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<imsmd:langstring xml:lang="x-none">Educational Course
Content</imsmd:langstring>

</imsmd:value>
</imsmd:purpose>

</imsmd:classification>

In category “technical”, “format” and “requirement” subcategories are used. Table
5.4 shows xml code for category “technical”. There are two important technical
requirements to follow the electronic, one is about browser type, and other is about flash

plug-in. These two important requirements are specified in the meta-data section.

Table 5.4. XML code for category “technical”

- <imsmd:technical>
<imsmd:fonnat>text/htrnl</imsﬁld:form;}t>'
- <imsmd:requirement> ‘
- <imsmd:type>
- <imsmd:source>
<imsmd:langstring xml:lang="x-none">LOMv1.0</imsmd:langstring>
</imsmd:source>
- <imsmd:value>
<imsmd:langstring xml:lang="x-none">Browser</imsmd:langstring>
</imsmd:value>
</imsmd:type>
- <imsmd:name>

- <imsmd:source>

<imsmd:langstring xml:lang="x-none">LOMv1.0</imsmd:langstring>
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</imsmd:source>

- <imsmd:value>

- <imsmd:langstring xml:lang="x-none">Microsoft Internet
Explorer</imsmd:langstring>

</imsmd:value>
</imsmd:name>
<imsmd:minimumversion>4.01</imsmd:minimumversion>
</imsmd:requirement>
- <imsmd:requirement>
- <imsmd:type>
- <irﬁsmd:source>
<imsmd:langstring xml:lang="x-none">LOMv1 .0</imsmd:langstring>
</imsmd:source>
- <imsmd:value>
<imsmd:langstring xml:lang="x—none">Plug—in</imsmd:lgngsning$
</imsmd:value>
</imsmd:type>
- <imsmd:name>
- <imsmd:source>
<imsmd:langstring xml:lang="x-none">LOMv1.0</imsmd:langstring>
</imsmd:source>
" - <imsmd:value>
<imsmd:langstring xml:1ang="x-none">Mgcromedia Flash</imsmd:langsfring>
</imsmd:value>

</imsmd:name>
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1msmd.mm1mumvers10n>5.0</1msmd:m1mmumversmn>

</imsmd:requirement>

</imsmd:technical>

5.8.2. Organizations Section

The organizations component is used to provide structure to the content. Typically,
this structure is provided in the form of a learning arrangement hierarchy. The IMS
Content Packaging Specification does not bind the user to any particular structure. The

organizations component provides the means to describe any number of different

taxonomies that may be required.

Prepared course has a hierarchical structure which is shown in Figure 4.4 in section
4.2.1. There is a three-level hierarchy in the course content. Lets take chapter one. Name of
chapter one is “IT Basics”, first second-level section is “Getting Started in IT” and first
two subjects in this section are “Computer Systems and Programs” and “Computer Types”.
To instruct to the LMS software this hierarchi,cal structure, xml code shown in Table 5.5 is

written.

Table 5.5. XML code written for organizations section

- <organizations default="MANIFEST01_ORGI1">

- <organization identifier="MANIFEST01_ORG1">

- <item identifier="MANIFESTO1_ITEM2"
identifierref="MANIFEST01_RESOURCEL!" isvisible="1" parameters="Chapter 1">

<title>IT Basics</title>
- <item identifier="MANIFEST01 ITEM9" isvisible="1" parameters="">
<title>Getting Started in IT</title>

- <item identifier="MANIFESTO01_ITEM10" |
identifierref="MANIFEST01_RESOURCE3" isvisible="1" parameters="">
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<title>Computer Systems and Programs</title>

</item>

- <item identifie="MANIFEST01_ITEM11"
identiﬁerref="MANIFESTOI_RESOURCE4" isvisible="1" parameters="">

<title>Computer Types</title>

</item>

-{other sections of chapter one}

</item>

</item>

.{hierarchical organizations of other six chapter}

</organization>

</organizations>

Three-level hierarchy of each chapter is constructed using xml with - this

methodology, and organizations part of the “imsmanifest.xml” is created.

5.8.3. Resources Section

The resources section can describe external resources, as well as the physical files

that the package consists of. These files may be media files, text files, assessment objects
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or other pieces of data in electronic form. Conceptual groupings and relationships between
files can be represented within the resources component. The resources are referred to at

various points within the organizations component, which provides the structure for the
resources.

- There is a close relationship between organizations section and resources section. In
Table 5.5, item name "MANIFESTO01_ITEM2" references "MANIFESTO1_
RESOURCEL!" for its resources, or item named "MANIFESTO1 _ITEMI11" references

"MANIFEST01_ RESOURCE4" for its resources. Resources section for these two items is
shown in Table 5.6.

Table 5.6. XML code written for resources section

- <resources>

- <resource identifie="MANIFEST0!_RESOURCEI1" type="webcontent"

href="chI\l _1\overview\content.htm">
<file href="ch1\1_1 \overview\content.hm;" >
</resource>

- <resource identifier="MANIFEST01_RESOURCE2" type="webcontent"

href="ch2\2_1\overview\content.htm">
<file href="ch2\2_1\overview\content.htm" />

</resource>
. {resources for other items in this chapter}

- <resource identifier="MANIFEST01_RESOURCE4" type="webcontent"
href="ch1\l_1\1_1_2\index_2.htm">

<file href="ch1\1_1\1_1_2\index_2.htm" />

<file href="chI\I_I1\1_1_2\media.html" />
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<file href="ch1\1_1\1_1_2\1_1_2.swf" > |
<file href="ch1\1_1\1_1_2\content.htm" />

</resource>

. {resources for other chapters} ' 5

<resources>

5.8.4. SCORM Conformance Test

In order to make the course content SCORM compatible, an imsmanifest.xml file is

written using xml. This file is tested with Microsoft LRN Viewer. There is no need to

course index or back/next buttons to navigate through the course content.

|
i :0vervie 1
; & Getting Startedd in IT This chapter will discuss the basics of Information Technology. It ‘
i ) L covers different computer types and software ap_pllcatlons. A brief |
| easicmathematios tar 1T overview of the Internet and the methods used in number |
i’ & windows Desitop Enviranment conversions, including binary to decimal and decimal to binary are |
@ Overview of Software Applizations also included. ‘
i auiz
& Computer Basics |
1 o3 pasics |
% @ Metworking Basicy ) - ‘
1@ irtermet Basics |
i @ YAy Basics |
% @ Metwork Securty
§ :

Figure 5.8. LMS conformance test
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Relations are defined in the imsmanifest.xml file and LMS software displays the
course content like defined in this file. Figure 5.8 shows the test result using Microsoft

LRN Viewer. The user can navigate through the content using the index which is prepared
by LMS software.
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6. CONCLUSIONS AND FUTURE WORK

6.1. Conclusions

| In this project, a distance leaming system for the educational content of "Introduction
to Computing” course is built. Distance learning is any learning that takes place with the
instructor and student geographically remote from each other. DL has many advantages.
Some of them are: time and place flexibility; potential to reach a global audience; easy

updating of content, as well as archival capabilities.

The course content is constructed from the beginning to teach the computer

engineering freshmen the basics of the IT world. Five steps are done for the thesis:

i. Seven subjects are chosen for the electronic content. These subjects are the basic
ones for IT world. |
il. A web interface is designed to submit the course content. A functional, user-friendly
web interface is created. Navigation is simple and easy to understand.
iil. Topics and subtopics of the seven subjects are decided and the content is created.
iv.  Supporting flash animations are prepared. 7 \
v. SCORM compliant manifest file is written to state the structure of the electronic

content to the LMSs.

Since the seven learning modules are always accessible-to students via the WWW,
they can review information and learn at their own place outside of class. So, this material

does improve the effectiveness of learning.

At the end of the thesis, a framework has come out to transport. the other

departmental courses to the electronic world. The used methods and interfaces can also be .

applied to other CMPE courses.
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6.2. Future Work

Several suggestions can be presented for future improvements for the thesis.

The development team of this project consists of only two engineers. For a
successful learning project, social impact of the project should also be considered.

Educators or psychologist can be consulted to improve the social part of the constructed

learning system.

SCORM compatibility is implemented just in content package environment. The
purpose is to explain the structure of the electronic content to an LMS. For a further
improvement, SCORM Run Time Environment can be implemented. Run Time

Environment API is a standardized way to send information back and forth between the
learner and the LMS. |

SCORM metadata is written just in manifest file, which means the written metadata
can be used to get general information about the whole course content, not about all the
components of the content. Metadata can be déﬁned for each part of the electronic content,
even for images, web pages or flash animations. To create a full reusable and searchable
content, each electronic part should be defined with its own xml file which involves the
metadata about the mentioned electronic part. The metadata paft can be extended through

the addition of xml files for each component.
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