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Objective

This PBL is designed for this class of Data Communication to tackle the dynamic nature of the presentation and application layers of OSI Network Model. These two layers are currently at constant change that the only way of learning it is by equipping the students with life long learning skill for the subject. The problem given to the students will motivate them to read the specific topic in more details, and by doing so they will internally build the skill to seek for future information about these two top layers should there be a requirement for it.
The specific objectives would be to:

1. Give the students some exposure on publishing multimedia content on the web, i.e. video and audio (application layer)

2. Give the students some experience on designing web and multimedia content using XML defined language, i.e. SVG and MathML (presentation layer)

3. Give the students some hands-on doing the actual XML based (SOAP) data exchange between client and server in a simple web service on a mainstream platform, i.e. C#.NET platform (application and presentation layer)

Scope

The most contemporary products involving the top two layers of OSI model is mainly the networked multimedia. The work of multimedia can be sub-divided into 3 sections: engineering, information technology and creative. The engineering part of it has been covered thoroughly in the 14 week lectures. It is then left to the PBL to give some exposure to the engineering students about the IT and creative flavour of data communication.
As given in the objective section, the students will be given tasks of using the IT aspect of data communication (XML defined language and web) to design a simple web publishable creative multimedia content.
Pre-requisites
The following requirements before starting this task have been presented to the students in a mini lab class:

1. Installation of Visual Studio 2008

2. IIS Server Setup

3. Firewall Configuration

4. HTML Page

5. ASP.NET (.aspx) Page – converting page to application and virtual folder
6. Client-server Response
Instructions

The students can design their own web page to include the required content below.
The students are required to furnish their page with the following content:

1. Video: Recommended content type is footage of cadets’ life in UPNM of not more than 30 seconds long. [1 mark]
2. Audio: Any song of choice of not more than 30 seconds long. [1 mark]
3. Scalable Vector Graphics (SVG): Draw a randomly selected arabes pattern using SVG. [2 marks]
4. MathML: Construct a randomly selected mathematical expression in MathML. [2 marks]
5. Client-Server Respond: Write a web service code to perform calculation of some randomly selected simple mathematical calculation. [4 marks]
Details on SVG Content
1. Download the pictures of arabes to be drawn from this computer in our mini lab.

2. The pictures will be assigned sequentially.

3. The class will decide how to increase or decrease the complexity of the picture so that everyone will get a draw of equally hard to draw.
4. Each student has to include some MANDATORY curves in the drawing.

Details on MathML Content
1. The made-up mathematical expressions to be constructed are as given below.

2. The expression will be assigned sequentially.

3. The class will decide how to increase or decrease the complexity of the expression so that everyone get an equally difficult expression to construct.

The expressions list:
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Details on Client-Server Response Content
The students are required to create an ASP.NET (.aspx) web page on C# doing one of the following functions assigned by sequence number:

1. Greatest Common Factor and Least Common Multiple

2. 2×2 Matrix Determinant

3. 3D Vector cross product

4. Calculation of all 6 trigonometric functions from degree or radian angle

5. Distance between 2 points, and distance of a point from a line (2D)

6. Complex number magnitude, angular notification and conjugate

7. Triangle area (given the sides length)

8. Sphere volume and surface area

9. Cylinder volume and surface area

10. Cone volume and surface area

11. Triangle area (given coordinates of points)

12. Primality test on a given number

13. Vector conversion from Cartesian to Polar (3D)

14. Complex number addition and multiplication

15. Calculation of nPr and nCr
16. Calculation of normal distribution curve of 
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17. 3D Vector dot product

18. Ellipse area and circumference

19. Given a maximum of 20 numbers, calculate the mean, variance and median

20. Convert fraction to mixed proper or improper form all 4 arithmetic operations

21. 2×2 Matrix Inversion

22. Convert decimal number with fractional point to binary with fractional point, and vice versa

Submission
Deadline: The Friday of the week before the week of the course’s (EEC4113) final examination.
ZIP File: Create a ZIP file of all files you created for the PBL (video, audio, SVG, MathML, Visual Studio project, HTML, etc) and put a link to it from the main page of your web site so that the instructor can download it from your server using his browser. Bring your machine when you are submitting your work. The instructor will provide a wireless LAN connection to simulate a network or internet link.
Viva: When you are submitting your work, you will be asked one or two questions (in English) so that you can defence that they are your genuine work.
Print-out: You are also required to submit hardcopy document containing (1) a listing of your ASPX, MathML and SVG and (2) print screens of all web pages you created.
Brief Lecture and Demo on MathML
MathML is an XML-formatted data. It can either be kept in an XML file or, XHTML. The structure of the file as XHTML is as follows (aa.xhtml):
<?xml version="1.0"?>

<!DOCTYPE html PUBLIC

  "-//W3C//DTD XHTML 1.1 plus MathML 2.0//EN"

  "http://www.w3.org/Math/DTD/mathml2/xhtml-math11-f.dtd"

[

  <!ENTITY mathml "http://www.w3.org/1998/Math/MathML">

  <!ATTLIST maction id ID #IMPLIED>

]>

<html xmlns="http://www.w3.org/1999/xhtml"

      xmlns:html="http://www.w3.org/1999/xhtml">

<math xmlns="&mathml;">

   <mfrac>

      <mi>&pi;</mi>

      <mi>b</mi>

   </mfrac>

</math>

</html>

The xml, DOCTYPE, html and math tags are compulsory. The content of MathML goes in between the math tag. The above MathML will construct a fraction of pi-over-b.
Since this is an XHTML document, we cannot save it in HTML directly but we can refer to it from HTML as iframe element:
<html>

<head>

<title>test page</title>

</head>

<body>

<center>

<iframe src="aa.xhtml" width="100px" height="100px" frameborder="0" border="0" cellspacing="0" style="border-style: none;">

</iframe>

</center>

</body>

</html>
Set the attributes of the iframe with your own values: the name of the XHTML file, the width, height, etc.
MathML Tags
In order to write MathML correctly, you need to know the tags and operators to use. Reference 4 below gives the complete list of MathML tags. Please bear in mind that there can be many ways to express one particular mathematical expression in MathML. The reference number 6 below shows two ways to write the formula for quadratic root solution. One of it is using <MROW> (Math row) tags as the base tags, and the other one is using <EXPR>.
For the purpose of this short lecture on MathML, let us see the two ways of writing a square expression of b2. Let us use <EXPR> as the base tag. Other than the base tags we also need to make use of some of the most widely used tags:

1. <MI>
- Math italic – normally used to write variable names that must be in italic.
2. <MO>
- Math operator – normally used to write operators like +, −, ×, ÷, etc.
3. <MN>
- Math number – normally used to write numeric constants like 22, 10, etc.

4. <MFRAC>
- Math fraction – used fractions.
- The first nested element in it is the numerator.
- The second nested element in it is the denominator.

5. <MSUBSUP>
- Math subscript and superscript – used to write operators with subscript and superscript.
- Examples are integration and sigma (series summation).
- The first nested element in it is the operator.
- The second nested element in it is the subscript.
- The third nested element in it is the superscript.
To write b2, we first need to define a block of <EXPR>. After that we can define a nested <MSUP>, which itself takes a first nested element as the value to be powered, and a second nested element as the value of the power:
<math xmlns="&mathml;">

   <expr>

      <msup>

         <mi>b</mi>

         <mn>2</mn>

      </msup>

   </expr>

</math>
Another way to write the same expression is by defining a <POWER/> structure. This element takes the element before it as the value to be powered, and the one after it as the value of the power:

<math xmlns="&mathml;">

   <expr>

      <mi>b</mi>
      <power/>
      <mn>2</mn>

   </expr>

</math>

It looks like the second method is more natural as mathematically we would normally say b2 as “b to the power of 2,” not “b with superscript 2.”
MathML Operators
Besides the tags, we also need to know the operators in order to write a working MathML definition. Reference number 5 below gives a complete list of the available operators. The listing defines the operator as HTML entity in the form of &<operator_name>;. Some of the operators can be written either as HTML entity format or as it is. For example operator “=” can be written as “=” or as “&Equal;.”
Let us work on an example of writing MathML limited integration from 0 to 10. We can use <MSUBSUP> tag. Give the first nested element as the operator &Integral;. The second and third elements would be nested numbers 0 and 10 respectively. Here is what we get:
<math xmlns="&mathml;">

   <msubsup>

      <mo>&Integral;</mo>

      <mn style="font-size:50%;">0</mn>

      <mn style="font-size:50%;">10</mn>

   </msubsup>

</math>
The above example also stylizes the limits number to have a half font size. This is done using CSS styling technique by defining the style attribute in the tags.

References
1. http://www.mozilla.org/projects/mathml/demo/basics.xhtml
- Many good example on the page

2. http://www.w3.org/Math/XSL/csmall2.xml
- Clearer examples

3. http://www.xmlmind.com/_tutorials/MathML/index.html
- Tutorial

4. http://zvon.org/xxl/MathML/Output/index.html
- Reference manual

5. http://www.w3.org/TR/REC-MathML/appendixC.html
- Listing of operators

6. http://www.w3.org/TR/WD-math-970515/section2.html
- Ways of writing some well known formulas

Brief Lecture and Demo on SVG
SVG is also an XML-defined language. It has to be saved as .svg, and if it is to be put into an HTML file it needs the following tags to insert with:

<object data="Malaysia_Flag.svg" width="210" height="80" type="image/svg+xml" codebase="http://www.adobe.com/svg/viewer/install/"><span style="font-size: xx-small;">You are missing a cool SVG.<br />Install the driver or use a supporting browser.</span></object>
An example of SVG content is as follows. This SVG content displays the flag malaysia.
<?xml version="1.0" standalone="no"?>

<svg width="100%" height="100%" viewBox="0 0 801 401" xmlns="http://www.w3.org/2000/svg" xmlns:xlink="http://www.w3.org/1999/xlink" version="1.1">

<desc>Flag of The Federation of Malaysia</desc>

<!-- 7 pairs of red-white stripes -->

<g style="shape-rendering:crispEdges;fill:red;">

   <rect x="0" y="0" width="800" height="29" transform="translate(0,   0)" />

   <rect x="0" y="0" width="800" height="29" transform="translate(0,  57)" />

   <rect x="0" y="0" width="800" height="29" transform="translate(0, 114)" />

   <rect x="0" y="0" width="800" height="29" transform="translate(0, 171)" />

   <rect x="0" y="0" width="800" height="29" transform="translate(0, 229)" />

   <rect x="0" y="0" width="800" height="29" transform="translate(0, 286)" />

   <rect x="0" y="0" width="800" height="29" transform="translate(0, 343)" />

</g>

<!-- top left blue box -->

<rect x="0" y="0" width="400" height="229" style="shape-rendering:crispEdges;fill:#0035AD;" />

<!-- 14 point star -->

<defs>

   <path id="halfStarElement" d="M 250 114 l 69 0 l -45.602 -5.341 Z" />

</defs>

<defs>

   <g id="starElement">

      <use xlink:href="#halfStarElement"

           transform="rotate(-90, 250, 114)" />

      <use xlink:href="#halfStarElement"

           transform="scale(1, -1) translate(0, -228) rotate( 90, 250, 114)" />

   </g>

</defs>

<g style="fill:#FFD100;stroke-width:1px;stroke:#FFD100;">

   <use xlink:href="#starElement" />

   <use xlink:href="#starElement" transform="rotate( 25.714, 250, 114)" />

   <use xlink:href="#starElement" transform="rotate( 51.429, 250, 114)" />

   <use xlink:href="#starElement" transform="rotate( 77.143, 250, 114)" />

   <use xlink:href="#starElement" transform="rotate(102.857, 250, 114)" />

   <use xlink:href="#starElement" transform="rotate(128.571, 250, 114)" />

   <use xlink:href="#starElement" transform="rotate(154.286, 250, 114)" />

   <use xlink:href="#starElement" transform="rotate(180.000, 250, 114)" />

   <use xlink:href="#starElement" transform="rotate(205.714, 250, 114)" />

   <use xlink:href="#starElement" transform="rotate(231.429, 250, 114)" />

   <use xlink:href="#starElement" transform="rotate(257.143, 250, 114)" />

   <use xlink:href="#starElement" transform="rotate(282.857, 250, 114)" />

   <use xlink:href="#starElement" transform="rotate(308.571, 250, 114)" />

   <use xlink:href="#starElement" transform="rotate(334.286, 250, 114)" />

</g>

<!-- cresent -->

<path d="M 223 53 A 87 87 0 1 0 223 176 A 75 75 0 1 1 223 53 Z"

      style="fill:#FFD100;stroke-width:1px;stroke:#FFD100;" />

<rect x="0" y="0" width="800" height="400"

      style="shape-rendering:crispEdges;fill:none;stroke:black" />

</svg>

Defining Shapes
SVG allows many types of shape to be defined from simple rectangle to arbitrary polygon. The Malaysian flag example in the previous sub-section shows examples of rectangle definitions generally by the following syntax:
<rect x_pos y_pos width height transform style />

The example also shows a few usage of custom definition of arbitrary shape using path definition:
<path path_definition />

Other shapes that can be defined are circle (<circle />), ellipse (<ellipse />), polygon (<polygon />), etc. As a problem based learning assignment, the students are required to investigate all the possibilities to use these definitions in their solution.
Style
Style is what sets the properties of the shape that has been defined. They are defined as properties in the tags of the shapes. This makes sense since the style must belong to a particular shape. The setting of styles is very important as sometimes the shape won’t appear until a proper set of styles is given to it.
Style defines the outer look of the shape. It can be the thickness of the line used to draw the shape, its color, the inside fill color, the shape at the line joints, etc. This is also left to the students to explore themselves.
Transformation
The simple or elementary shapes that can be defined by the shape tags can also be transformed into more complicated shapes. This includes scaling up or down, rotating, translating or any combination. In the given example of Malaysian flag, a few example of transformation are already provided. The transforms are the translation of the red bars to form red stripes, and the rotation of the star points to form the 14-point star.
Grouping
Shapes or operations in SVG can be grouped to simplify certain tasks. For example, a single definition of styles be applied to the entire shape in the group. This will greatly reduce the file size. The tag used is <g>-</g>. The given example also shows some use of groups to simplify style application.
Referencing
We can refer to a predefined shape using a referencing technique. The shape, or group of shapes, to be referenced have to be defined by a <defs> tag. This tag would be given an ID property, using which the entire definition can be referred to. The tag used to make the reference is the <use> tag with xlink:href property. With this referencing technique, we can re-use the predefined shape many times with different styles.
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