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Exercise # 4
For the distance learning system that allows the user to access related multimedia documents. A new classification scheme based upon the audio content of the multimedia documents is to be introduced. This would allow users to search for multimedia titles similar to a known audio search key (such as the voice of a certain author). Your task is to design the multimedia database and associate patterns (IC cards), which can in turn be transformed into IC index and finally an implementation. 

The multimedia database design:
The following Database schema is in 3MNF:
Speakers:



MultimediaContents:



Lessons



Class



Registered



Student

Teaching



Instructor
Discussion:
· In this schema, MDFs are identified by arrows. The black arrows shows the MDFs across relations, while the blue arrows shows the MDFs among attributes of the same relation. The blue MDFs can be used to do content based retrieval of the multimedia audio objects.

· Some relations have candidate keys, such as the SSN in Student and Instructor, but we use the augmented primary for confidentiality preservation.

· This schema was built based on the one present in the paper.
Patterns:

The following pattern is identified:

Context: Storing information related to some class

Problem: “Many to Many” integrity relationship which violates the 1MFD

Solution: break the relation into 2 “1 to Many” relationship.

Example: to store all students registered in a class, that would violate 1MFD (multiple tuples in Class), ( create new table for register, and link it to Class and Student.

The cases of the Teaching & Lessons tables are other examples.

Similar examples are found in the Multimedia documents part, which are explained in the paper.

Moreover, the following are some of associated patterns on how to access the data:

IC Card




IC Name: [image: image1.wmf]

Query Lesson by Lesson #


Description: [image: image2.wmf]

Given Lesson#, retrieve the document and it's associated Multimedia Objects


Interaction Pattern:
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[image: image4.wmf]By Others with Interaction
	



My Task: [image: image5.wmf]

Provide the Lesson# & send message to Information Retrieval IC, then display it when the lesson returned 


Time Critical Condition: [image: image6.wmf]

After user clicks "retrieve"


Name of Other IC: [image: image7.wmf]

Information Retrieval 


Message to Other IC: [image: image8.wmf]

retrieve(lesson#)


Other IC's Task: [image: image9.wmf]

search the database, retrieve the documet



IC Card





IC Name: [image: image10.wmf]

Query Lesson By Title


Description: [image: image11.wmf]

Given a Title, retrieve all Lessons with similar titles, with their mm objects


Interaction Pattern:
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[image: image13.wmf]By Others with Interaction
	



My Task: [image: image14.wmf]

Provide the Lessons Title & send message to Information Retrieval IC, then display it when the lesson returned


Time Critical Condition: [image: image15.wmf]

After user clicks search


Name of Other IC: [image: image16.wmf]

Information Retrieval


Message to Other IC: [image: image17.wmf]

Retrieve(Title)


Other IC's Task: [image: image18.wmf]

do the actual search and return the lesson and its mm objects



IC Card





 IC Name: [image: image19.wmf]

Query Lesson by audio


Description: [image: image20.wmf]

Given an earcon, retrieve all lessons that has "similar" audio clip


Interaction Pattern:
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[image: image22.wmf]By Others with Interaction
	



My Task: [image: image23.wmf]

Provide the earcon, send message to Information retrieval IC, display the lesson


Time Critical Condition: [image: image24.wmf]

after user submit the earcon, after Information Retrieval System returns results


Name of Other IC: [image: image25.wmf]

Information Retrieval


Message to Other IC: [image: image26.wmf]

Retrieve(earcon)


Other IC's Task: [image: image27.wmf]

do the actual search 



IC Card





IC Name: [image: image28.wmf]

Information Retrieval


Description: [image: image29.wmf]

Given Lesson#, Title, or earcon, do search the DB using MDFs and retrieve all related documents


Interaction Pattern:
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[image: image31.wmf]By Myself with Interaction
	
	
	



My Task: [image: image32.wmf]

Identify the appropriate MDF to use, do the search, do the reverse mapping, return the resutls


Name of Other IC: [image: image33.wmf]

Query by Lesson#, Title, or Audio


Message to Other IC: [image: image34.wmf]

Results set


Other IC's Task: [image: image35.wmf]

provide the "

example" to search for



Note: this last IC should be split into 3 different ICs.
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