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SECTION A: This section contains 30 questions.

           ANSWER ALL QUESTIONS

Indicate your selection of the alternatives given by marking the most                           appropriate item with an  X

          1.The term 'Relational Data Base' refers to


*(a) A specific data base management system 

           (b) The use of an enquiry language to retrieve data


(c) A method of storing related data in tables

   
(d) A database management system      

           2. Are all of the following statements applicable to a  relational DBMS ?

        * Security and Integrity controls 

        * One set of rules applicable to all accesses

        * Management of a collection of related tables

        * Simplification of program and data maintenance

         -> (a) yes

          (b) no

            3. Which of the following options best describes a data  base query 

(a) An insertion of data into a database


(b) A deletion of data in a database

 
(c) A extraction of data in a database

          * (d) All of these

           (e) (a) and (b) only

            4. Logical Data Independence is a property which permits


*(a) Alterations to data structures with changes only to affected user access                         programs


(b) Query program changes without altering the base table structure


(c) Relocation of data without interruption to users


(d) Multiple primary keys to be utilised 

            5. Data base technology offers


(a) Multi user access (in advanced DBMS's)


(b) High integrity control over data


(c) Improved programmer and user productivity


(d) Data security facilities


*(e) All of these


 6. An access key of a relation (table)


(a) Must be the first named attribute


(b) Must always be numeric


*(c) Must be described as 'not null' or 'required' i.e. must have a value

           (d) May not be present in some rows in a table or tables 

            7. An 'attribute'


(a) Describes the value of some entity in the database


(b) Refers to the integrity controls of the database


*(c) Is the name given to a set of values 


(d) Cannot be repeated in other table structures

             8. The term 'row' (or record) used in relational databases 

 
*(a) Refers to the method of matrix organisation of data


(b) Refers to the primary key nomination


(c) Defines the Entity-Relationship model used


(d) Refers to denormalised data 

             9. Normalisation is a process associated with


(a) Naming of primary and foreign keys in a database


*(b) Avoiding update anomalies


(c) Ensuring ease of access to the database 


(d) Database concurrency procedures

           10. SQL is


(a) A relational database query sub-language


(b) Able to be embedded in some host languages


(c) Used for on-line database development 


(d) An international standard for database access

          * (e) All of the above

            (f) All of the above except (b)

           11. In database terminology, a 'user view' is


(a) A means of providing access to the database


(b) A method of controlling access to a database


*(c) A means of restricting data available to each user


(d) Essential for integrity of database content


12. An 'inconsistent data base' condition could mean that


(a) A transaction was not processed to completion 


(b) The database was not completely updated


(c) Results of queries may not be reliable


*(d) All of these

             (e) (b) and (c) only


13. Indexing is a feature applied to a database 


(a) To place permit restriction on access


(b) To assist in good user response times 


*(c) To improve access times and to enforce some integrity  controls

           (d) All of the above


14. A database management system is software which


(a) Provides a data dictionary feature 


(b) Provides recovery and access limitation features


(c) Provides a range of data integrity facilities


*(d) All of these


15. Client/Server systems are designed to 


(a) Provide efficiencies in storing and retrieving data

           *(b) Require a network or connection to be available 


(c) Result in reduced server processing load


(d) Normally operate on a single transaction work unit


16. The facilities provided by different data base  management systems differ in


(a) The scope of data integrity features

           (b) Restart and recovery procedures 

           (c) The manner in which data is logically represented

           (d) The ability to control the number of users and the  processes those users                      may invoke.


*(d) All of the above

           17. A relational database 'Join' may present a result table which


(a) Contains no rows 


(b) Contains only those rows where the join attributes are equal


(c) Is derived from one or more tables          


*(d) All of the above

           (e) (b) and (c) only


18. The terms 'logical' and 'physical' design refer to  


*(a) Progressive stages of database design


(b) Levels of database management


(c) Design techniques for large databases


(d) Data Base Administration functions

 
19. E-R diagrams allow for  

 
*(a) Relationships between entities to be modelled


(b) Business Rules to be implemented


(c) Physical file space requirements to be calculated


(d) User access queries to be verified


20. 'Recovery' in database terminology means


(a) Processing interruptions are eliminated


(b) No current queries are terminated


*(c) Procedures are available to reconstruct a database  after failure


(d) A database system can be moved from one site to another without loss of                    data


21. A transaction log is a feature


(a) Which occurs only in large database systems


(b) May be disabled by the Systems Administrator 


*(c) Included to provide recovery support


(d) All of these


22. A 'null' value applied to an attribute implies that


(a) The attribute must be either a primary or a foreign key

           (b) The attribute is critical to database integrity


(c) The value of the attribute is known only to the  database designer


*(d) The actual value is not currently significant


23. Referential Integrity requires that

            (a) Every primary key value will have a matching foreign  key value in another                   table   or tables 


*(b) Every foreign key value has a matching primary key value in another table                   or tables, or is null


(c) No attributes have a null value


(d) No related tables can be deleted

           24. A database query between 2 tables which have a one to one relationship                      (mandatory), and where the Primary key of the referenced table is used,                       would  produce 


*(a) A single row as the content of the result table


(b) An indeterminate number of rows 


(c) Multiple rows, as the foreign key may repeat 


(d) No rows 


25. Valid deletions of data from a database 


(a) Can only be used for one to one relationships

       
(b) Will alter data integrity in multiple related tables

           (c) Will change the data structure


(d) Can only be initiated by the Database Administrator

           *(e) Must be considered during design processes


26. A database table 


(a) Must always be made active before it can be processed


(b) Cannot be the only resident in a database


(c) Can be accessed in 'read-only' mode by multiple users depending on the                     installation set-up


(d) All of the above

           *(e) (a) and (c) only


27. Data is accessed in a database by the provision of


*(a) Software such as 'File Manager' and 'Disk Manager' which support record                    access functions 


(b) Specially trained database personnel


(c) Special user codes and passwords


(d) Data controllers 


28. Using Database Management Systems, complex arithmetic (or                                      mathematical) functions


(a) Cannot be performed as there are no calculation  facilities


*(b) Require special user developed application programs


(d) Are not necessary as a database consists of records and no calculations                      are ever necessary

           (e) None of the above


29. The term 'data' refers to


(a) Numeric and character representations only           


(b) Image and object representations


(c) Video, voice and animation representation

           *(d) All of the above

            30. Examine this statement carefully.

             " A relational data base is a collection of related data which is held in separate                tables and where there is no  constant links between these tables.  Tables                    are  related by means of  Foreign key/Primary key data occurrences.


  Is this statement

            *(a) True   or 


  (b) False 

                                           SECTION A: 30 marks  

SECTION B:  This section contains 20 questions.

Answer only 15 questions.

Each question is worth 3 marks.

 1. What rules do the E-R diagrams (below) contain ?

         The diagrams represent the semantics of Passenger and Flight data 


      (a)             Flight                                      (b)   Flight


      


                        Passgr                                           Plane

         *(a) A flight may have, many or no passengers. A passenger must be associated               with a flight

         *(b) A flight must be associated with a plane. A plane may be associated with   
   many or no flights

      (c) What conditions would these structures reflect in an Airlines System ?

                        Passenger cannot book unless a flight is nominated

                        All flights must have a plane scheduled, but a plane may not be 
 

  scheduled for a flight (maintenance or balance)    

 2. A firm hires people for casual work and records  relevant details in a database.            Three of the  relational tables, and their attributes, are as under :

          Person Detail
      Name    Address    Date of Birth    Date Hired    Job No.    Rate of Pay  Person I.D.

                                                                                       FK                                     PK

         Job Details
         Job No   Description   Date Start  Date Finish  No. of Hours   

                PK  

           Earnings

        Person I.D.   Amount Earned     Job.No   Rehire ?   

                PK                                         FK

           Assume that 'Hours Worked', 'Rate' and 'Earnings'  refer to a person working on             a particular job.  

         (a) Assuming that the relationships shown are valid,  model the entities.     

         (b) Indicate the most probable Primary keys

         (c) Indicate the most probable Foreign keys

                                                                person

                                                                details









job






        details





         




        earnings

  3. (a) In database processing what does the term 'Concurrency' refer to ? 

      
Multiple accesses to the same item. Or multiple users
     (b) Why is 'Concurrency Control' a feature of some  DBMS's

           To ensure consistency of the database i.e. no lost updates or inconsistent 
analyses
      (c) Is it appropriate to the use of PC based DBMS's ?

             Briefly explain your answer 


Yes. Many PC DBMS’s offer multi user access capabilities. Installed at system 
generation time 

  ***   A comment that this ER-Diagram is not normalised will go down well.

4. (a) What is the purpose of the 'Create Table ' procedure in Oracle

 To permit the development of a new table in the current database with appropriate constraints and definitions
     (b) Name one data type and one instance of a data  integrity constraint which could           be included in  a table structure 


There are many - integer, number, text,  logical, date .....


Primary key must be valued and be unique - not duplicated
     (c) What would occur if an attempt was made to insert data which did not conform            to the constraint ?


The attempt would be unsuccessful.
 5. (a) When would the application of an index to an  attribute be useful ? 


When there are consistent accesses over the key  
     (b) What attributes would be considered for index  development

 Primary key(s) Foreign key(s) Other access attributes (eg Post codes for mailing purposes)
     (c) When should an index be set up ?


Preferably at system implementation. Can be during production.
6. (a) Why would a database be developed ? 


To provide a managed source of data for information development and retrieval
     (b) Who would develop a database ? 


Normally system and database designers in association with the user(s)

     (c) Who would use a database ? 


Persons inputting data, persons requiring information, persons maintaining the 
database - provided appropriate authority is granted. 
 7. (a) What is the end product of data base design?


An accurate and representative database model of an external enterprise
     (b) For whom would a database be designed ?


Users

     (c) How would the design be certified correct ?


User involvement, testing, and accreditation/acceptance
 8. Name three database management functions, and their  purpose, which are                 supported by a database management system. 


create database, table, apply constraints, query development, report                            development, import, export, delete table/query/report, ...
   9. (a) What does a 'logical' database design reflect ?


A representation of the entities which the database is going to reflect, the                    attributes of these entities and the relationships which exist between the entities
       (b) Is this an 'external schema' or the 'conceptual schema' ?   conceptual
       (c) What other schema exists in database design ? external and internal

10.   (a) What does 'database security ' include   


 Means of restricting or prohibition access and modification (including insertions 
and deletions)
        (b) What form of security was used in your project ?


probably the system password
        (c) Why was this type of security included ?


It’s a component of the file server access facility. Passwords can be user set on 
databases and access limitations can be set on tables.
11. (a) What are your expectations of 'user friendly'   software ?


Provide intuitive assistance in the development and operation of software. May 
be text comment or icons or both of these. Some software has ‘sample’ data 

       (b) Describe two features of the software used in  your assignment which you                       consider are 'user friendly'.


Tagged icons. Help facility. Examples
       (c) Is there any advantage gained by using user friendly software ?


User productivity. Support. Does not interrupt concentration
12. (a) What is the significant difference between a  numeric value 10.45 and a text                value 10.45


Text cannot be used in an arithmetic expression
         (b) What is the advantage in importing/exporting file or table contents from/to                     other software (eg. wordprocessing, spreadsheet, database ?)


Provides a source of data to complement the current task or to provide 
supporting data for an external task
13. During  data base logical design stage, the project team determined that  there is a       one-to-many relationship between an entity  passenger and an entity  aircraft.              They also decided that no passenger record can exist without an aircraft record.

         (a) What relationship could exist between 'aircraft' and 'passenger' entities ? 


Probably a   many to 1. (could be a single passenger plane service)  

         (b) Develop an appropriate E-R diagram for these  rules

                     passenger                    aircraft

         (c) Develop the skeleton of the data structure  diagram in sufficient detail to                       indicate any occurrences of Primary keys and Foreign keys

                         passenger I.D   name address  aircraft I.D  flight ID

                                pk                                                

                          aircraft I.D    type model    flight I.D     

                                 pk                                            pk

14. After a period of 6 months of successful running of a financial database, a                     Database Administrator finds that one table in the database contains no records.

         (a) Should the table be deleted ?  Not without some analysis and involvement of              users
         (b) How could the purpose of the table's existence be  determined ?


 Analyse design. This should indicate the purpose of the table’s existence
         (c) What course of action would you suggest ?

  Wait until the analysis is completed, and then take action (or no action) but  make sure the users are involved and agree.
15. (a) What does a NOT NULL data value indicate ?


The attribute value is critical to the database contents (and to information 
developed from the database). It may be a primary key, a foreign key or an 
access key
       (b) Name one example where a NOT NULL qualifier to an attribute would be                      inappropriate. 


Where the data may not be applicable e.g. fax reference, web page address,



exit date from a hotel system, date completed etc....
       (c) Could a foreign key ever contain a NOT NULL value 


Yes. This would certainly apply to a 1:1 Mandatory design
16. Nominate four data types used in Microsoft Access database table attributes and         using examples,  briefly explain their significance.  


text - permits non-caculable data to be present in the tables

           integer - permits numeric real values

           date - date values in date form

           logical    Y/N T/F  Exists/Not Exists indicators.   Any others ?            

17. A user wishes to run a query (i.e. retrieve  information) on a database using                   Oracle 8.0.3.

       (a) What information would the user need to know  about the database to set up                the query ?


The appropriate query name, view name or the module name
       (b) How could a user access this information


Normally from documentation, procedures or the Dictionary entries . Could also            be from a menu setup
       (c) How would the user know if the query results were 'correct' i.e. show all                          relevant data.


This is a bit contentious. The ‘users’ normally rely on the database design being 
correct, that all relevant data has been entered, and that the query has been 
properly formulated.  There is also the aspect of ‘user knowledge’
18. Database queries used in DBMS's  permit data in a number of tables to be used in       multi-table data  selection. Comparators are used to control the basis  of selection.       Name 3 such comparators, and give a simple example of each type to illustrate the       use of these comparators.


>  a join on some dataitem values being greater than the argument value e.g. all records where date > a specified date in join tables.
 
= join condition values in the table are equal


< join condition in the primary table (normally the first named) being less than 
an argument or less than values in named data items in the joining tables

19. Examine the following tables carefully.  They are intended to reflect data of Sales          representatives  and their relationships to Customers.

         SLSREP
PRIVATE 
slsrep_no        
slsrep_name
customer_no

     

   

     

   

     

   

    

   

            CUSTOMER          

PRIVATE 
customer_no
    name
 slsrep_no

   1245 
Pana, Jim
   6

   3641
Whyte, Gary
  24

   1895
Aziz, Sue
  76

   2046
Quigg, Ken
   3

         The following data has been supplied by the Company

          Sales Rep. Code    Customer Name  Sales Rep. Name

                76                      Aziz, Sue             Johnso, P

                  3                      Quigg, Ken           Patree, F

                24                      Whyte, Gary        Verbias, M

                  6                      Pana, Jim             Ferbusco, L

       The relationship is one-to-one, and has been implemented by including the                   Foreign key of each row as the referencing key of the referenced row.

       (a)  Complete the entries in the SLSREP Table. I’ll leave you to do this
       (b)  Is there any redundant data ?  If so, mark the item(s) Look at the 2 tables and 
the referencing data required
       (c)  How could the data representation be improved ?  Possibly one table only
20. Briefly, explain 3 of the following terms:

   
    (1) Supertype  A term indicating subordinates e.g. employees could entail 
salaried, daily paid, sessional, part-time etc.

    (2) Table  A database object which contains data of a common basis 

    (3) Domain Set A set of parameters which constricts or controls actual 


attribute values

    (4) Optimisation (or Optimiser)  Software which is designed to improve 


access efficiency


    (5) Determinant / Dependent Attribute Terms used in normalisation to check 

and ensure that all attributes in a data structure are dependent on the 

Primary Key(s) which is the determinant   eg. a -->b, a-->b, a--c 


where a is the primary key and b, c and d are other attributes

    (6) Access Limitation  To restrict and/or prohibit user access and to limit the 

 access mode to read only, read and write, delete, copy (sometimes) ...

SECTION B: 45 MARKS
SECTION C:  This section contains 3 questions.

                                                    Answer only  1 question.

                                                    Each question is worth 25 marks.


1. A database of a Company's sales activities has the following tables and attributes        (in part):

                   SALESPERSON(Depart_no, Salesperson_no,                                                                                             total_value_of_sales, month, year, date_of_birth)

                   DEPARTMENT(Total_staff, Total_sales_value,  month,year, Depart_no,                                                  Depart_name)

          (This table is updated by a separate  program,  monthly)

  Company policy is to retire sales persons when they reach age 55, and a program       exists which automatically deletes references to such persons  from the database as   this cut off point occurs.

 Other programs analyse sales by person,sales by Department, produce a                     comparative analysis of the Company by Department and also produce sales                forecasting and projections.

 With reference to the two tables shown above,  discuss what problems could occur

 using the existing 'removals' procedure, and suggest a solution.

The aspect to watch is the effect of the deletion of values which are required in a dependent table. In this case the salesperson’s sales value for the month of termination would be excluded form the Department value. If a number of salespersons exited, or if 1 value was high, then the monthly sales value would be questionable - and could lead to an incorrection conclusion and decision - such as to employ more salespersons or to eliminate the Department.  An alternative is to tag the record(s) as inactive but valid.

 2. What is integrity ? A set of processes which assists in the contents of a database 
being accurate, complete and clear.

     Why is so much emphasis given to the 'integrity' of  a database ?  

 
Database are normally used to retrieve/provide information, which in many 
cases is used in a control or decision making processes. Therefore accuracy 
and completeness are essential
     Name 3 devices which provide for the inclusion of integrity features and illustrate           your choice with a example of each type.


Entity integrity - the primary key must be valued, accurate and unique

           Referential - this is the foreign key/primary key relationship basis

           Domain integrity - values in the attributes are ‘controlled’ by a set of allowable 
values


User enforced integrity - constraints placed on the presence of attribute values 
 by the user
 3. A senior manager has requested a formal statement of the processes and steps (or      stages) involved in data base design. This manager wants to purchase a                      DBMS system, and develop a single database appropriate to an office                          environment. 

     How would you respond to this request ?


You would need to start with a reference to ‘user views’ of data requirements 
and  an understanding of the use of data which would be contained in the 
database.  This would lead to the recognition of ‘entities’ i.e. groupings of 
associated or like data in sets or eventually tables and also the manner in 
which the various entities are or can be related (1 to many ...).

. 


From this the entity structures are developed - attributes, primary key, foreign 
and the normalisation process would then flow, with possibly reassessment.


Implementation planning - user rules, constraints, accesses, access loads, 
indexing, sample modelling, calculations of disk requirements, access 
considerations, backup, recovery, security, possible communications and don’t 
forget the DBMS model selection if this is a ‘new’ database environment - which 
should be preceded by DBMS specifications and a selection process.


Physical design and installation, followed by testing with possible adjustments 
would be the next logical step.


Documentation, user training, data loading, and then finally, operation
                                      SECTION C: 25 marks
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A possible alternative Section C:

SECTION C 

 
 This section contains 1 question which must be attempted.

            The question is worth 20 marks.


 A tennis club is developing a database to maintain details of its members, and of the matches they take part in against other clubs. Matches are identified by a date, club number and match number. The database is also to record results of the club in a regional competition.

1. On the diagrams given, model the relationships you consider exist in this application.

2. Briefly outline some of the attributes which could exist in two of the tables such that any relationship via the Primary and Foreign keys can be  identified


  

Don’t forget to include Business Rules, or the condition which you consider should be applied to this application.                          

 SECTION C: 25 marks

