
(Free) Sample 13 

 

 
 

(((FFFrrreeeeee)))   SSSaaammmpppllleee   111333   
 
 

Taken from:  
 

Further Examples 3: The Relational Model 
 
 
 
 
 
 

Knowledge River Ltd 
 
 
 
 

 

 

Copyright © Knowledge River Ltd 2006-7 1



(Free) Sample 13 

Welcome to Knowledge River – the on-line e-learning store for Computer Science 
practitioners, academics and students. 
 
Thank you for taking the time to download and examine this free sample – based on one 
of our popular e-learning products. In this free sample we have tried to give you a flavour 
of the full document upon which it is based. If you like what you see and would like to 
purchase the full document then please follow the instructions on our website: 
www.knowledge-river.co.uk  
 
Whilst every effort has been made to ensure the accuracy of this material and any 
included software code has been tested carefully, they are only intended for instructional 
and illustrative purposes and are not guaranteed for any particular application, purpose or 
function. Knowledge River Ltd does not offer any warranties or representations, nor do 
we accept any liabilities with respect to any code examples included here.  
 
Please note that Knowledge River provides Computer Science educational material in 
electronic format – we do not offer an on-line IT consultancy or help-desk function and 
so we cannot get into detailed correspondence on specific technical issues. However, we 
would appreciate general feedback and comments on what you think of the material, its 
layout, its usefulness and how it could be improved etc. 
 
Please email us at: feedback@knowledge-river.co.uk 
 
 
Copyright © Knowledge River Ltd 2006-7 
 
All rights reserved.  
 
Please see the accompanying notes on the Knowledge River Ltd usage policy. 
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Knowledge River Ltd - Usage Policy (How to use our products) 
 
We hope you enjoy using these e-learning products and get a lot of benefit by doing so. 
However, these electronic resources do represent a very considerable investment in 
intellectual effort, time and money on our behalf and naturally we want to protect our 
intellectual property. These products are meant for your own personal educational use 
and should not be modified, altered, edited, re-sold or transferred to a third party.  
 
Please use and enjoy our work but please respect our efforts too. 
 
The table below summarizes what you can and cannot do with our e-learning products: 
 

Action Allowed? Notes 
Reading Yes Obviously! On-screen or off-screen (see printing). 
Printing / 
Making a 
Hardcopy 

Yes 
(Limited) 

Only single copies for your own personal use.  Multiple 
copies and/or photocopies intended for distribution or 
sale to third parties is NOT allowed.  

Editing / 
Updating / 
Extending 

No The e-learning products you purchase from Knowledge 
River Ltd must NOT be edited or modified in any way. 
This is how they were intended to be and this is how we 
want them to stay. Edits are our responsibility. 

Copying 
(Electronic) 

Yes 
(Limited) 

You may copy the purchased e-learning product for your 
own personal use within your own computing 
equipment and storage devices (eg on a desktop and 
laptop with a backup on a portable storage device). 
However, you must NOT make multiple copies of these 
products with the intention of passing these copies onto 
third parties (so doing copies for your friends or putting 
copies on a server for sale or distribution is not allowed). 
In short, keep one or two copies for your own personal 
convenience but do not give copies to other people. This 
rule applies regardless of whether or not you charge 
money for it. 

Transferring  / 
Passing On  

No Each e-learning product purchased is intended for one 
individual – so please do not pass copies onto third 
parties – let them purchase their own. This rule applies 
even if there is no money involved or financial gain for 
yourself – please do not pass these products around – 
ever. Knowledge River products are non-transferable. 

Re-selling No It goes without saying that this is never allowed – taking 
a copy of our work and then selling it on is simply theft 
and is immoral - please don’t even think about doing 
this. 

Anything Else No Anything not already covered is not allowed – please 
treat our company and products with respect. Enjoy. 
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The full Further Examples 3 contents are: 
 
 
Example 1a: The Computer Science Department (Reverse Engineering) 
 
Example 1b: The Computer Science Department (Relational Algebra) 
 
Example 2: The Oil Rig Book Store (Relational Model) 
 
Example 3: The IT Support Team (Relational Algebra & Constraints) 
 
Example 4: The Pet Food Emporium (Relational Model) 
 
Example 5a: The Authors @ Home Website (Reverse Engineering) 
 
Example 5b: The Authors @ Home Website (Relational Algebra) 
 
Example 6: The Happy Hopper Helicopter Shuttle (Relational Model) 
 
 
 
Solutions 
 
 
Like this sample, the full document is in PDF format and can be purchased individually at 
a modest price or you may like to buy several different documents and get very 
substantial discounts – full details on our website. Thank you once again for taking the 
time to examine this Knowledge River educational material – please have a look at our 
website or drop us an email. 
 
 
Below is an example… 
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Example: The IT Support Team (Relational Algebra & Constraints) 
 
A facilities-management company (‘FixIT’) that specializes in the setting up and 
operation of complex computer networking and software systems needs to give its 
demanding clients 24 x 7 support. To ensure round-the-clock backup, it has created 
several ‘emergency response’ teams made up of very experienced IT and networking 
staff who have all the necessary technical skills to instantly fix any IT problems. Each 
team is headed by a team leader (who also has a ‘regular’ job within the company). Each 
team has a code number, name and a home base and telephone number. Not every 
member of the company will be involved in these response teams – just the most 
experienced. 
 
Below is an ERD demonstrating the data relationships: 
 

        IT  
     Team 

         IT   
 Professional 

  LeadBy 

Comprises 

 
 
Entity Types 
 
IT Team (TeamCode, TeamName, Base, Telephone) 
IT Professional (StaffID, Name, JobTitle, Specialism) 
 
 
We can now define a relational model. 
 
Please see over the page… 
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Domains 
TeamID = 1..10 
HomeBase = [London, Manchester, Birmingham, Glasgow] 
StaffNumber = 0001..1000 
Position = [Developer, Systems Administrator, Modeller, Installer, Tester, Security] 
Skill = [Operating Systems, Mainframes, Networking, Web, Databases, OO languages] 
 
Relation IT-Team 
TeamCode: TeamID 
TeamName: Varchar(20) 
Base: HomeBase 
Telephone: Integer 
Leader: StaffNumber 
Primary key (TeamCode) 
Alternate Key (Leader) 
Foreign Key (Leader) References IT-Professional not allowed null  
** Relationship LeadBy 
Constraint 
(Project IT-Team over TeamCode) 
Difference 
(Project IT-Professional over TeamCode) 
Is Empty 
 
Relation IT-Professional 
StaffID: StaffNumber 
Name: Varchar(25) 
JobTitle: Position 
Specialism: Skill 
TeamCode: TeamID 
Primary Key (StaffID) 
Foreign Key (TeamCode) References IT-Team   
** Relationship Comprises 
 
 
 
Below is some sample data that will be used in subsequent relational algebra expressions: 
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IT-Team 
TeamCode TeamName Base Telephone Leader 

1 London All Stars London  1234567 0009 
2 Northern Lights Manchester  9080701 0089 
3 Big City Shakers London  1234567 0037 
4 Midlands Movers Birmingham  3213210 0182 
5 Glasgow Kiss Glasgow  4455440 0223 
6 Mad For IT Manchester  9080701 0763 
7 City Solutions London  1234567 0091 
8 IT Express Birmingham  3213210 0222 
9 Lovin’ IT Glasgow  4455440 0871 
10 Too Hot 2 Handle London  1234567 0236 

 
 
IT-Professional (Sample) 
StaffID Name JobTitle Specialism TeamCode 

0089 A. Spider Developer Web 2 
0020 R. Taylor System. Admin. Mainframes 3 
0763 H. Smith Tester Networking 6 
0009 G. Robinson System Admin. Operating Systems 1 
0044 Y. Green Installer Networking 1 
0182 W. Roberts Developer OO languages 4 
0909 K. Knight Security Mainframes 7 
0176 L. Jackson System Admin. Operating Systems 6 
0037 J. Johnson Developer Databases 3 
0111 W. Weave Security Web 5 
0091 L. Brown Modeller Databases  7 
0055 P. Fallows  Installer Mainframes 10 
0223 M. Walton Security Databases  5 
0898 K. Holden  Developer Databases  9 
0871 W. Winter System Admin. Operating Systems 9 
0776 T. Tangle  Security Web 4 
0236 P. Peterson Developer OO languages 10 
0222 S. Campbell  System Admin. Mainframes 8 
0385 R. Rogers  Installer Networking 8 

 
 
We can now write the relational algebra expressions to answer the following queries: 
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1. List the staff identifier of all database specialists. 
 
Project (Select IT-Professional where Specialism = ‘Databases’) over StaffID 
 
StaffID 

0037 
0091 
0223 
0898 

 
 
2. List the staff identifier, name and team code of all web security experts 
 
Project (Select IT-Professional where JobTitle = ‘Security’ AND Specialism = ‘Web’) 
Over StaffID, Name, TeamCode 
 
StaffID Name TeamCode 

0111 W. Weave 5 
0776 T. Tangle  4 

 
 
3. List the names of all teams currently employing a networking specialist 
 
Project (Select (Join IT-Team and IT-Professional where TeamCode = TeamCode) where 
Specialism = ‘Networking’) over TeamName 
 

TeamName 
London All Stars 

Mad For IT 
IT Express 

 
4. List the names of all staff currently employed by a London-based team 
 
Project (Select (Join IT-Team and IT-Professional where TeamCode = TeamCode) where 
Base = ‘London’) over Name 
 

Name 
R. Taylor 

G. Robinson 
Y. Green 
K. Knight 
J. Johnson 
L. Brown 
P. Fallows  
P. Peterson 
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5. List the names and staff identifiers of all staff working for team leader 0009 
 
Project (Select (Join IT-Team and IT-Professional where TeamCode = TeamCode) where 
Leader = 0009) over StaffID, Name 
 
StaffID Name 

0009 G. Robinson 
0044 Y. Green 

 
 
 
Activity 
 
Explain how each of the following semantic constraints are represented within the above 
relational model: 
 

(a) The Comprises relationship, its degree and participation conditions 
 
(b) The LeadBy relationship, its degree and participation conditions 

 
The solutions are at the end of this document. 
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