UFIEKG-20-2 Data, Schemas and Applications
Summer 2006


Part A: Multiple Choice Questions  
Use the supplied sheet to record a single response to each Question.  There is no penalty for a wrong answer. 
Total Marks 40
Question 1
1) In SQL, records in one table can be joined with records in another by 

A. Common values in columns in both tables

B. Primary Keys

C. Foreign Keys

D. Many-many relationships

2) In a Relational database, a primary key constraint ensures that 

A. All records in a table have the same structure

B. All records in a table are linked to records in a another table

C. No two records have the same value in the key field

D. All the values of the key field are present in the table

3) In defining in SQL database, a many-to -many relationship is implemented by

A. A foreign key 

B. A primary key

C. A link table

D. Many-many relationships cannot be implemented

4) Which of the following statements is true

A. PHP is a scripting language which executes on the client

B. PHP is a scripting language which executes on the server

C. PHP is a strongly-typed language which executes on the server

D. PHP is a extension to HTML

5) AJAX enables a web application to

A. Directly update the web page

B. Support Drag and drop elements on the screen

C. Support animation

D. Communicate with a server using HTTP 

6)  Binary files such as JPEGs  are often converted to base64 for storage in a database.  This is because

A. Base64 strings are smaller than the binary strings
B. Base64 contains only printable characters

C. Base64 is more secure

D. Base64  is a better image file format

If a database has the following two tables
Person(name, address, cityname) 
and 
City(cityname, population)

7) Which SQL statement will return all Persons in Bristol?
A. select * from Person where name="Bristol"

B. select * from Person where cityname="Bristol"

C. select  Person where cityname= "Bristol"
D. select  Person where name="Bristol"

8) Which SQL statement will count the number of Persons in Bristol?
A. select count(Person) in Bristol

B. select count(*) from Person where cityname = "Bristol"

C. select count(city) from Person where city="Bristol"

D. select count(City="Bristol") from Person

9) Which SQL statement will return the population of Jim Smith's city?
A. select population from City where name="Jim Smith"
B. select city where population = (cityOf("Jim Smith"))

C. select population from City natural join Person where name = "Jim Smith"

D. select cityName from Person natural join City where Person ="Jim Smith"

10) XSLT is used to

A. Transform one XML document into another

B. Query an XML database

C. Specify the structure of an XML document

D. Define the appearance of an XML document on a browser

11)  CSS stands for 

A. Complex Style Sheet

B. Client-side Style Sheet

C. Cascading Style Sheet

D. Client Style Sheet

12) Which of the following statements is NOT TRUE of a well-formed XML document:

A. All tags must be properly nested

B. There must be a single root tag

C. Case is not significant in tag names

D. All attribute values must be quoted

13) XML schema is used to

A. Transform one XML document into another

B. Extract data from an XML Document

C. Define the structure of an XML database

D. Define the structure of an XML document

Consider the following XML fragment:

<films>

<film rating="4"><title>The Shining</title><director>Stanley Kubrick</director></film>

<film rating="5"><title>Dr. Strangelove</title><director>Stanley Kubrick</director></film>

</films>

14) The XPath expression to find the director of "The Shining"  is

A. /film/title='The Shining"/director

B. //film[title="The Shining"]/director

C. //film/[title="The Shining"]/../director

D. /film/director[title="The Shining"]

15) The XPath expression to find the names of the films directed by Stanley Kubrick is:
A. //film[director="Stanley Kubrick"]/title

B. //film/title[director="Stanley Kubrick"]

C. //film/director/Stanley Kubrick/title

D. /film[director is "Stanley Kubrick]title

16) The XPath to find the title of the film with the highest rating is

A. //film[@rating = max(//film/@rating]/title

B. //film[max(@rating)]/title

C. //film[@rating = max(@rating)/title

D. //film/title/max(rating)

17) A Grammar is defined in JSGF as

<sentence> = [XML | XSLT] [is | is not]  a (great)* <thing>

<thing> = idea | barrier | footballer

Which of the following sentences would not be recognised

A. XML is not a great idea

B. XSLT is a great great barrier

C. XML is a great thing
D. XSLT is not a footballer

18) MIME type must be defined on a document to:

A. Ensure that it is well-formed XML

B. Tell the browser what kind of file is being supplied

C. Tell the browser what the XML schema is

D. Allow it to be stored in a database

19) A Case tool such as QSEE which generates SQL DDL from a conceptual model is useful in development because

A. The diagrams can be printed

B. The SQL generated will be valid

C. Primary key fields do not need to be specified

D. Database integrity rules are generated

20) Comments in XQuery are coded as 
A. <!-- This part uses recursion   -->

B. /* This part uses recursion */

C. (: This part uses recursion :)

D. <comment> This part uses recursion  </comment>
Part B

Answer TWO (2) questions in this Section.  All questions carry equal marks

Question 2

A web site called t.as.ty  is being developed.  This site will allow registered users to add bookmarks for their favourite sites to an online, collaborative database.
Each bookmark has at least:

the URL for the site

a title

the user's commentary on the site

a list of tag words.
Registered users are identified by a username and have an associated password, email address and possibly a link to a home page.  The interface allows a user to list all their own bookmarks in descending date order, to select those associated with a given tag, to see a list of all bookmarks for the same URL, and then follow a link to another user to see all their bookmarks.  

a. Use an Entity - Attribute -Relationship diagram to show the conceptual data and relationships required to support this application.   Since this is a conceptual model, many-many relationships can be shown and foreign keys are not required, but primary keys should be indicated.  

















(15 marks)
b. Explain how this model could be implemented in a relational database and describe one possible set of tables which will support this application, with foreign keys and many-many relationships resolved. 











(15 marks)
Question 3

The following is a typical web application.  The application provides a registered user with the ability to upload an image, a sound file or a link to a website, with an annotation. Each resource specifies a location expressed in latitude and longitude coordinates.  Any viewer can then search for resources associated with a given location, and the search will find all resources within a specified distance of the target location.

a.  Explain how a three-tier architecture using a conventional server-side scripting language and database could be used to create this application, outlining the choices of technology which are possible at each level, and how the levels will communicate.  











(15 marks)
b. Consider an implementation using PHP and MySQL. Sketch out the basic components which would be required at each tier of the architecture and show using a sequence diagram the message flow which would occur when a user wants to find all images stored within 10 miles of UWE.











(15 marks)
Question 4

Consider the following situation.

As a designer you have been hired by a company to develop an application which will store technical documentation for an aircraft.  The documentation includes maintenance manuals, diagrams of structures, hydraulics and wiring, photographs and sound recordings showing normal and abnormal conditions. 
a)  Outline a methodology you would adopt for this project, stating the subtasks which would have to be completed and the appropriate technology to use, both as part of the delivered system and for the development itself.











(20 marks)
b) The company would like to be able to allow maintenance staff on the shop floor to interrogate the manuals using a voice response system.  Explain the basic components of such as system, the decisions to be made and the difficulties which would need to be overcome











(10 marks)
Question 5

Appendix 1 shows an extract from a medical dictionary
a)  Show using a structure diagram, a suitable schema for encoding these entries in XML.  This schema should model the content of the text including such distinctions as are indicated by conventions such as change of font or keywords










(10 marks)

b) Code up three dictionary entries with your proposed XML markup.











(5 marks)

c)  Explain how an XML version of this dictionary could be used to provide a web-enabled and printed version, and explain the limitations of this surface textual model over a deeper, semantic model, which for example, explicitly modelled subtype and part relationships. .










(15 marks)
Appendix 1 - Dictionary extract
alimentary canal the whole passage along which food is passed, starting from the MOUTH and ending at the ANUS.
colon The main part of the large INTESTINE, which removes water and salts from the undigested food passing into it from the small intestine.  When water has been extracted, the remains of the food (FAECES) are passed on to the RECTUM

intestine the part of the ALIMENTARY CANAL or tract between the STOMACH and the ANUS where final digestion and absorption of food matter occurs

large intestine  see INTESTINE

mouth the opening which forms the beginning of the ALIMENTARY CANAL and through which food enters the digestive process. The entrance is guarded by the lips, behind which lie the upper and lower sets of teeth (See TOOTH) embedded in the JAW.
mucous membrane a moist MEMBRANE that lines many tubes and cavities within the body and is lubricated with MUCUS.  The structure varies with site and they are found, for example, lining the mouth, respiratory, urinary and digestive tracts.

mucus a slimy substance secreted by MUCUS MEMBRANS as a lubricant. It is a clear viscous fluid that may contain ENZYMES and has a protective function. It is normally present in small amounts but the quantity increases if INFLAMATION or INFECTION is present.
oesophagus the first part of the ALIMENTARY CANAL, lying between the PHARYNX and the STOMACH. The MUCUS MEMBRANE lining produces secretions to lubricate food as it passes, and the movement of the food to the stomach is achieved y waves of muscular contractions called peristalsis

pharynx the region extending from the beginning of the OESOPHAGUS up to the nase of the SKULL a t the cavity into which the MOUTH and NOSE  open. It is muscular with a MUCUS MEMBRANE  and acts as the route for both food (to the oesophagus) and air (to the LARYNX). 
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