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Chapter 15

Database
2.3 Database

- define a single-table database from given data storage requirements
» choose and specify suitable data types

 choose a suitable primary key for a database table

* perform a query-by-example from given search criteria

database is an organized and persistent (permanent) collection of data.

The collected information could be in any number of formats (electronic, printed, graphic, audio,
statistical, combinations). There are physical (paper/print) and electronic databases.

¢

A database could be as simple as an alphabetical arrangement of names ip‘an ad&ress book or as
complex as a database that provides information in a combination of fofmats¢ =

Examples:

e phone book
« address book : PN
e Census Bureau data ¢

1989 1990 1991 pn—
0,032 19156 18237 g
62,034 59345 56,3245 ‘ ‘
40,788 30,165 G0500  —
36,034 35021 35756

11207 | BEE-2498

Database management'systéemis a mechanism for manipulating data with high level command. It
hides low level detai ch are as how data are obtained.

Database man’aﬁem terb‘ also has ability to search record by queries and to create reports
and view data. *, ’

Entity

An entity is a “real world thing” about which data is held. Examples of entities include:
A customer A product A pupil A supplier

A hotel room ADVD Aflight A holiday

A treatment An address book A book Acar

An order An animal A student

An attribute is a feature of that entity. For example, a hotel room might have an attribute about
whether it has a view or whether it is single or double. A student might have a date of birth and an
address.

An entity is stored as a table in a database and an attribute becomes a field in a table.

All the data about a particular entity is stored in a single table. Each data item about the entity is a
field.
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Field Names

"Dateof Birth |

Rumaisa | Patel 07/11/1995

| Sandip Dosangh | 1207/1995 I
6777 Cynthia | Ferguson | 03/01/1996
q 6788 Philip "\ Barker [ 07/11/1995
6789 Rgh /| o1orees

Data ltems 0

.Eachrecord in a
Students' above there
te that although there are two
ifferent Student IDs and are

Database record
Data in a database table is organised into rows (records) and col
relational database table corresponds to an entity. In the example

are 5 records. Each record corresponds to an individual studen
students called Philip Barker with the same date of birth, the @

different students.

Database field @
An attribute is a piece of information or a characteristic of an entity. Attributes of entities are

represented in database tables by fields (¢ . Afield stores one item of data for a record. In
the table above, each student is repres e relational database by a record and the
student attributes are stored in the foll fields:

e Student ID

e Forename

e Surname

e Date of Birth
Fields have the el
e Each field i le que name. Note, however, that the same field name can occur in
other tables of the sa tional database.

e Each field stores a single item of data - For example, a field called Date of Birth would store no
more than one date of birth value.

e Each field has a particular data type — for example, text, Boolean, integer, date/time, etc.

e Each field can have its own validation rules - these ensure that data recorded in the field is of the
right type and format.
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Data types

Different data types are identified so that a computer can store and process the data appropriately.
Data types include:
o text()
e number (numeric) may include:
o Auto number
o Currency
e date/time
e Boolean (or Yes/No).

Primary Keys
Each table has a primary key. This is a field chosen so that it can uniquely identi
Sometimes an existing attribute can be used because it is unique but most of
of ID is created. Primary keys can be used to link to foreign keys in other
the primary key in a different table and it is not necessarily unique.

L/

each record.
e some sort
oreign key is

Example Question:
A picture gallery owner has decided to set up a database to

has for sale. The database table, PICTURE, will contain t
Title; Artist; Description; Catalogue Number; Size (are

picture arrived at gallery); Sold (whether picture i sold)

(a) (i) State what data type you would choose@ field.

THIE: e e 0 ...............................................................................
ARTIST: Lo B e e e
Description: .......ccccveeevveeeeiieeie, 0@ ......................................................................................
Catalogue NUMDEr: ... i e et e e e e e e e ae s

%rmation about the pictures he
ng fields:

uare centimeters); Price; Arrived (date

Sz e e e e e e e et e e e aaae e aaanaans

(ol (o] T N T
*

F N AT R O . N /7

Sold: veeveeeee. D ool NPT R PSPV [4]
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Query

The prime function of a relational database is to store data in an organised way so that users can
interrogate (search) and manipulate (sort) the data. The interrogation of a database is called
querying the database and a question used to interrogate the data is called a query.

Query by Example (QBE) is a database query language for relational databases. It was devised
by Moshé M. Zloof at IBM Research during the mid-1970s, in parallel to the development of SQL.
It is the first graphical query language, using visual tables where the user would enter commands,
example elements and conditions.

Databaseuser-interface in which the user fills out a form to retrieve data. The database makes the
search on the basis of the example(s) provided by the user.
The query to find students in form 10B

The results

query

Student 1D

Smname Frnarma Fotm Date of Birth | Hai j’iﬁ*lﬂ j‘] Queryl
£ Mo Barker 108 08/11/1994 _"_E -“h-a_f_l'lﬁ‘ FO‘U“EH‘
&1102 Price Angrela 108 30081995 ; d

Price Angela

1123 Reynoids Louise 108 23/05/1945
<1134 Eede - o i e
| E 1143 Atueell
* 1148 Clack
41154 Clack
& 1108 Pyle

Reynaolds Logize
Atwell Ki 108
ilien 108

I;@ ery to find students in
orm 108
4\

Note how the queryis

defined in the search
‘ - criteria row

A complex query looks for data in two or, @Ids and uses the logical operators OR, AND or
NOT.

The Students table

The following example uses a

before 1995. This query u
(Form = “10B”)

Operators can be use

uery to find all of the pupils in Form 10B who were born
gical operator AND:

of Birth < 01/01/1995).

earch results.

p -
@ o’Q perator | Meaning

= Equals

< Less than

<= Less than or equal to

> Greater than

>= Greater than or equal to

<> Not equal to

The query design is shown below. Note that this time there are two entries in the search criteria
row Also note that this time the query has been given a meaningful name (“Select Query —



Page | 220

Pupils in 10B born before 1995”). This saves other database users from unnecessarily creating
the same query.

21 Sedect Query - Pupils in 108 bom before 1355
"~ Surname Forname Form Date of Birth

Arwell Kiefer 108 12/06/ 1904
Clack 108 311211994

7] Sabuct Quary - Pupils in 108 born befors 1095

Julian

Sturlenss
¥ Studert © -
LTl | ;I
Fernare L2k
Fem
Date of Srth
e The query resulls
ok ihrn.m '.liolnbnt P Digte ol Bath
Tablr: | Studesti Studenti Stuchnts Suderts
forn |
S | g J 7 [~
Critenial | e SOl 1w

Below is a new complex query that uses the logical operator OR to fi gho are in Form
10A or Form 10C: (Form = “10A” OR “Form = “10C”) this time, in t definition there will be
two criteria lines. The query and its results are shown below:

| 51 Select Query - Puplls in 104 or 10C
| Surname Formname

| Pyle Donna C
Sabect Query - I 104 or 10C :
= i "'_' | Eede Liam 0
! Chgderts I _ J'Ud .‘:OA.

10A

¥ seodent I

Mo Fite | Search

The query resuls

Wildcards in Q’t:ries
Wildcard characters can be used in database queries. For example you may want a list of all
pupils born in November, or all of the pupils whose surname starts with a ‘C’. Wildcard searches
allow you to specify the part of the data that you know and leave the data handling software to fill
in the blanks.

Surname Like “C*” would find all records where the surname begins with a C.
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Quick Revision Questions:
Q 1) Define following terms:

D= 1= oY= T S
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Candidate Example Response Summer 2015 P22

6 A database, MARKS, was set up to record the test results for a class of students. Part of the
database is shown below.

Student Name | Class ID | Maths English | Science | History | Geography
Paul Smith 0017 70 55 65 62 59
Ravi Gupta 0009 29 34 38 41 44
Chin Hwee 0010 43 47 50 45 52
John Jones 0013 37 67 21 28 35
Diana Abur 0001 92 88 95 89 78
Rosanna King | 0016 21 13 11 27 15

(a) Give the number of fields that are in each record.

(c) The query-by-example grid below selects allf§ u@ with more than 60 marks in History or
more than 60 marks in Geography.

Field: | Student Name Geography

MARKS

Table: | MARKS

Sort: | Ascending

Show:

[ [

Criteria: >60

or. >60

*

(d) Complete the query-by-example grid below to select and show the student names only of all
students with less than 40 marks in both Maths and English. [3]

Field:

Table:

Sort:

Show: D D D

Criteria:

or:
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Paper 2 — Problem-solving and Programming
Question 6(a)

Example candidate response — high, middle, low

(a) Give the number of fields that are.in each record.

1 0

Examiner comment
All but the weakest candidates could identify the number of fields in each record.

Total mark awarded =1 out of 1

Question 6(b)

Example candidate response — high 0\

(b) State which field you would choose for the primary key.

Closs D d v

Give a reason for choosing this field.
e Cheo N e 3 \m $ %e'&a.é.?..*a
a.w A 9\ wen A Ol 88 2]
‘&b\ Lo ‘fd.

Examiner comment — high

choose for a primary key, this candidate gave a good explanation

Most candidates could identi
) tabase terminology.

of their choice using app.

Total mark awarded

se — middle

(b) State which fiel uld choose for the primary key.
T GO Y T
Give a reason for choosing this field.
T W O Sk 8 Ao dsan iy Bt
.................. PSS | BN SR YWt S 27 W | S S M7

Examiner comment — middle

Most candidates could identify the field to choose for a primary key; sometimes the explanation did not
provide enough information to gain a mark. This explanation just repeats the question and does not add any

further information.

Total mark awarded =1 out of 2
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Example candidate response — low

(b) State which field you would choose for the primary key.

Nowne

Give a reason for choosing this field.

s o Jb oot deld ik

Examiner comment — low

Weaker candidates sometimes incorrectly identified the Student Name field; this did not @ mark.

Total mark awarded = 0 out of 2 E Q

L/
Question 6(c) \

Example candidate response — high 0

(c) The query-by-example grid below selects all students with n 60 marks in History or
more than 60 marks in Geography.

Field: | Student Name History eography
Table: | MARKS MARKS MARKS
Sort: | Ascending

Show:

Criteria:

L]

or: >B0

Show what would be

ool S

(2]

Examiner comment — high

The answer should be the output, this is completely correct as it shows only the Student Names and they are
in ascending order.

Total mark awarded = 2 out of 2
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Example candidate response — middle

(c) The query-by-example grid below selects all students with more than 80 marks in History or

more than 60 marks in Geography.

Field:
Table:
Sort:
Show:

Student Name

History

Geography

MARKS

MARKS

MARKS

Ascending

U

Criteria: >60

or: =60

Show what would be output.

................... by ep\'am‘%*bmmﬁ\m

Examiner comment — middle \b

The content of the answer is correct as only the Student Names the order is incorrect as it is the

order the names appear in the database table not in ascending or

°

ith-more than 60 marks in History or

Total mark awarded =1 out of 2

Example candidate response — low

() The query-by-example grid below selects all
more than 60 marks in Geography.

Field: | Student Name Geography
Table: | MARKS MARKS
Sort: | Ascending

Show:
Criteria:

0 [

>80

Show what would be output

(Voul Cinith, >éo !-Ha'{ba;, J&ama, Abw. >60J414('o~,)
(f)!ana ﬁbwv>609)ca=aw ) il 2)

{

Examiner comment — low

The candidate appears to know how the query-by-example shown should work, however the question asked
has not been answered as the reasoning has been shown rather than the output.

Total mark awarded = 0 out of 2
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Example candidate response — high

(d) Complete the query-by-example grid below to select and show the student names only of all
students with less than 40 marks in both Maths and English.

Field:|  Student Name Maths English
Table: MARKS MARKS MARES

Sort| Jgeanding
Show [4Y O O

Criteria: {40 <40

[3]

Examiner comment — high
The candidate has selected the correct fields. The Sort row for the Stude.l rxé e left blank or set to
b

Ascending or Descending since there are no instructions about sorting. T, oxes are correctly left
unchecked for Maths and English. The < 40 criteria for the Maths and ishimarks are on the same line as
both are required.

Total mark awarded = 3 out of 3

Example candidate response — middie 0

EnglLtsh
MAIACS

[l

[3]

Examiner comment — middie

The candidate has selected the correct fields. The Sort row for the Student Name can be left blank or set to
Ascending or Descending since there are no instructions about sorting. The show boxes are correctly left
unchecked for Maths and English. The < 40 criteria for the Maths and English marks are not on the same
line; this is incorrect as both are required. There is no mark for the English column.

Total mark awarded = 2 out of 3
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Example candidate response — low

(d) Complete the query-by-example grid below to select and show the student names only of all
students with less than 40 marks in both Maths and English.

Field:| &t e fond Nome Maths Eral &
Table:|  geppt: MzeKs: . hl.zk..c
Sort: o de@nding deserdiq
Show: ﬂE{ [ O
Criteria: <Y
or: é'_d(g
@l

Examiner comment — low

The candidate has selected the correct fields. The Sort row for the Student Name lank or set to

Ascending or Descending since there are no instructions about sorting. The sho aré incorrectly
checked for Maths and English. The < 40 criteria for the Maths and English m: ot on the same line;

this is incorrect as both are required. There is no mark for the Maths colum mark for the English

column.
Total mark awarded =1 out of 3 0

Q"’Q’b
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30 Summer 2019 P22
6 A database table, FLIGHT, is used to keep a record of flights from a small airfield. Planes can

carry passengers

freight or both. Some flights are marked as private and only carry passengers.

Flight number | Plane Notes Ei):‘zarture Passengers
FN101 Caravan 1 | Private passenger flight 08:00 Y
CN101 Caravan 2 | Freight only 08:30 N
CN102 Piper 1 Freight only 09:00 N
FN104 Piper 2 Passengers only 09:20 Y
FN105 Piper 1 Freight and passengers 10:00 Y
FN106 Caravan 1 | Passengers only 10:30 Y
CN108 Caravan 2 | Freight only 08:00 N
CN110 Lear Private passenger flight | 08:00 Y
(a) State the field that could have a Boolean data type.
1= T z ......... [1]
(b) A query-by-example has been written to display just the flight num lanes leaving
after 10:00 that only carry passengers.
Field: Flight number | Passengers E);zarure
Table: | FLIGHT FLIGHT FLIGHT
Sort:
Show: ‘:l
Criteria: =Y
or:
Explain why the query-by-example ect, and write a correct query-by-example. [7]

Criteria:

or:
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Example Candidate Response — high Examiner Comments

6 . -A database table, FLIGHT, is used to keep a record of flights from a small airfield. Planes cah
carry passengers, freight or both. Some flights are marked as.private and only carry passengers.

Flight numbe# | Plane { Notes | peparturetime | Passengers
FN101 Caravan1 | Private passenger flight | 08:00 Y
CN101 Caravan 2 | Freight only 08:30 N
CN102 Piper 1 Freight only 09:00 N
FN104 ' Piper 2 Passengers only 09:20 g
EN105 Piper 1 Freight and passengers | 10:00 Y
FN106 Caravan1 | Passengers only 10:3_0 Y
CN108 Caravan 2 | Freight only 08:00 N
CN110 Lear Private passenger flight | 08:00 Y
' Nk ' @ The candidate states the
(a) State the field that could have a Boolean data type. correct field.
Field Pﬂmgmo y eegeee [1] Mark fo zt of 1

{b) A query-by-example has been written to display just the flight numbers of all planes leaving
after 10:00 that only carry passengers.

Field: | Flight number Passengers Departure time \
Table: | FLIGHT FLIGHT FLIGHT
Sort:
Show: |:| I:l
Criteria: =Y =10:00
or:
Explain why the query-by-example is incorrect, and write a co ery- ple.

omeane Moo Jighh b, il e e L. Tla paccangpt e Zanid jdatnim S
rmhan b Sk, hewesen. halgnR Wb dioploged The | epiapnd
et affau10:.99, ize...2

cxsoratonThe g cvrrohs ot hannh, gl whic, | @ Three emors are dentifed by

— the passenger field is displayed

when not required

: — the criteria for time is incorrect.
Field: th?'“j mm\lm P nﬁDamM;-‘fmﬂa N glin
Table: i
- LIGHT LIGHT e w o This query does not work due
‘ {o the missing table in the notes
Show: [ ] field.
) L
Criteria: | "‘ >10; 00 =p _ [ Mark for (b) = 6 out of 7
or: o >10- 00 =py A

Total mark awarded =
7 out of 8

How the candidate could have improved their answer

The candidate could have completed the table row for each field.
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Example Candidate Response — middle Examiner Comments

6 A database table, FLIGHT, is used to keep a record of flights from a small airfield. Planes can
carry passengers, freight or both. Some flights are marked as private and only carry passengers.

Flight number | Plane Notes Departure time | Passengers
FN101 Caravan1 | Private passenger flight | 08:00 Y
CN101 Caravan 2 | Freight only 08:30 N
CN102 Pipar 1 Freight only 08:00 “IN
FN104 Piper 2 Passengers only 09:20 ¥
FN105 Piper 1 Freight and passengers | 10:00 Y
FN106 Caravan1 | Passengers only 10:30 Y
CN108 Caravan 2 | Freight only 08:00 N
CN110 Lear Private passenger flight | 08:00 Y

(a) State the field that ¢ould have a Boclean data type.

[1

Field ....Pmammﬁus ..........

(b) A query-by-example has been written to display just the fllght numbqrs of all planes leaving
after 10:00 that only carry passengers. ' ol
et =

—_—

Field: | Flight number Passengers Depamma time
Table: | FLIGHT FLIGHT FLIGHT
Sort:
Show: |:] D
Criteria:
or:

Linae Mme..

rrangens.,. Nakes. o

Field: Sras ) o
Table: BLTGH T
Sort: >
Show: |:| |:|
Criteria:

="only fassengers

or;

o The correct field is chosen by

the candida
Mark for t of 1

o, T}

e Two errors are identified
correctly by the candidate:
— not displaying the flight number
— displaying whether passengers
are carried on the flight.

o The field, table and show rows
are correct; the criteria are both
incorrect.

Mark for (b) =4 out of 7

Total mark awarded =
S5outof 8

How the candidate could have improved their answer

The candidate could have completed both the criteria rows, using the correct criteria, > (greater than), for the
departure time field and “Passengers only” and “Private passenger flight” for the notes field.
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Example Candidate Response — low

6 A database table, FLIGHT, is used. to keep a record of flights from a small airfield. Planes can
carry passengers, freight or both. Some flights are marked as private and only carry passengers.

Flight number | Plane Notes Departure time | Passengers
FN101 Caravan 1 Private passenger flight | 08:00 Y
CN101 Caravan 2 Freigfﬂ only 08:30 N
CN102 Piper 1 Freight only 09:00 N
FN104 Piper 2 Passengers only 09:20 Y
FN105 Piper 1 Freight and passengers | 10:00 Y
FN106 Caravan1 | Passengers only 10:30 Y
CN108 Caravan 2 | Freight only 08:00 N
CN110 Lear | Private passenger flight | 08:00 Y

(a) State the field that could have a Boolean data type.
Fisld p“-‘ﬁ“'"jgff @ )

(b) A guery-by-example has been written to display just the flight numbers of all planes leaving
after 10:00 that only carry passengers.

Field: 'Flight number Passengers Departure time
Table: | FLIGHT | FLIGHT FLIGHT

Sort:

Show: | D

Criteria: =Y =10:00

or:

Explain why the query-by-example is incorrect, and write a corr
Explanation . 1.1, /0001 (.0 b 1t [QoofiChow g

W?h Mbéedmo! Df:parh/r 4 e mabth<
10:00 a&r pdtte  but Chows lo:0e
¥ o

Field: | CU'ghd nembér | P, ] Deporytvve bmg o
Table: | T F&HT F ELTGHT
Sort:
Show: D D
Criteria: A 2= 10:00
or:

7

Examiner Comments

@ The correct field is identified by
the candida

Mark fo tof 1

o One error — not showing
the flight number — is identified
correctly by the candidate.
However, the statement about the
departure time is incorrect.

© The show row is correct.
However, there is a field missing
and the criteria row is incorrect.

Mark for (b) = 2 out of 7

Total mark awarded =
Joutof8

How the candidate could have improved their answer

The candidate could have identified more than one error correctly and used the required fields and correctly

completed both criteria rows.

Common mistakes candidates made in this question

Candidates didn’t always realise that flights that carried only passengers were required and included flights that

carried passengers and freight.

Examination Questions
14.9 Specimen paper 2016 P2
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7 A database ELEMENTS was set up to show the properties of certain chemical elements. Part of

the database is shown below.

Name of | Element Atomic Atomic Melting Boiling State at
element symbol number weight point (C) | point (C) room temp
oxygen (e} 8 16 -218 -183 gas
iron Fe 26 56 1538 2861 solid
mercury Hg 80 201 -38 356 liquid
bromine Br 35 80 -7 59 liquid
osmium Os 76 190 3033 5012 solid
caesium Cs 55 133 28
gallium Ga 31 70 30
argon Ar 18 40 -189
silver Ag 47 108 961

(a) How many fields are in each record?

(b) The following search condition was entered:
(Melting point (C) < 4

Using Element symbol only, which records

mic weight > 100)

output?
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14.10 Summer 2015 P21& 23
7 A database, PROPERTY, was set up to show the prices of properties for sale and the features of each

property. Part of the database is shown below.

Property Brochure | Number of | Number of | Garden Garage Price in $
Type No Bedrooms | Bathrooms

Bungalow B17 7 4 Yes Yes 750,000
Apartment | A09 2 1 No No 100,000
House H10 4 2 Yes No 450,000
House H13 3 2 Yes No 399000
Apartment | AO1 2 2 No Yes 95000
Apartment | A16 1 1 No

House H23 3 1 No

House H46 2 1 Yes

(a) Give the number of fields that are in each record.

Price in$ ..o e B e [3]
(d) The query-by-example selects all houses with more than 1 bathroom and more

than 2 bedroom§‘

T Number of .
Field:| Property Type BAthtSGiTE Price in $ Brochure No
Table:| PROPERTY PROPERTY PROPERTY PROPERTY PROPERTY
Sort: Ascending
show| [ | [] []
Criteria:| = 'House' >2 >1
or:
Show what would be output.
............................................................................................................................................... [2]

(e) Complete the query-by-example grid below to select and show the brochure number, property

type and price of all properties with a garage below $200,000.
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Field:

Table:

Sort:

Show: D D D D

Criteria:

or:

(4]

Examiner Report Question 7

(a) Many candidates correctly identified the number of fields in each record.
(b) Most candidates correctly identified the field to choose for the primary key. Better candidates gave ect reason for their
choice.

(c) Nearly all candidates correctly stated at least one data type.
(d) Most candidates correctly showed only the Price in 8 and the Brochure No, as identified by
candidates showed attention to detail, by correctly putting the prices in ascending order,and @
Brochure No field as indicated by the query-by-example grid.

y-example grid. Better
icefin $ field before the

(e) Most candidates correctly identified the fields to include in the query-by-example identified those that were to be
shown. A common error was to incorrectly set the criterion for the garage, when t pe had been set as a Boolean field in
part (c).

14.11 Summer 2015 P22

6 A database, MARKS, was set up to record thef s@nlte for a class of students. Part of the

database is shown below.

Student Name | ClassID | Maths Eng cience | History | Geography
Paul Smith 0017 70 65 62 59
Ravi Gupta 0009 38 41 44
Chin Hwee 0010 47 50 45 52
John Jones 0013 67 21 28 35
Diana Abur 88 95 89 78
Rosanna King 13 11 27 15
(a) Give the number o s that are in each record.

(c) The query-by-example grid below selects all students with more than 60 marks in History or

more than 60 marks in Geography.
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Field: | Student Name History Geography

Table: | MARKS MARKS MARKS

Sort: | Ascending

Show: D D

Criteria: >60

or: =60

Show what would be output.

(d) Complete the query-by-example grid below to select and show theé@ames only of all
students with less than 40 marks in both Maths and English. [3]
Field:
Table: e
Sort: e
[]

Show: [] []

Criteria:

of fields in each record.
oose for the primary key. Better candidates gave a correct reason

or:

Examiner’s comments on Question 6

(a) Many candidates correctly identified th
(b) Most candidates correctly identifi
for their choice.

(c) Better candidates correctly
these candidates correctly ort
(d) Most candidates correctl,

to be shown. A co 0
on the same ro :T
» I

ly the student names as identified by the query-by-example grid. Some of
mes in ascending order.

e fields to include in the query-by-example grid and identified those that were
t the Maths or English criteria to OR rather than AND, where both criteria are
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14.12 Winter 2015 P21 & 22

6 A picture gallery owner has decided to set up a database to keep information about the pictures
he has for sale. The database table, PICTURE, will contain the following fields:

Title; Artist; Description; Catalogue Number; Size (area in square centimetres); Price; Arrived (date
picture arrived at gallery); Sold (whether picture is already sold)

(a) (i) State what data type you would choose for each field.

L1 L= PSSR PP RRRRRPPORt

.............................................................................................................................................. [1]
(b) Give a validation check that you can perform on each o Qelds. Each validation check must
be different.

Catalogue Number .........cciiiiiiii e . 0
SIZE oottt e c)@ .................................................................

(c) Complete the query-by-example
Price of all unsold pictures by th

Field:
Table:

w to select and show the Catalogue Number, Title and
ister’.

Sort:
Show:

Criteria:

or:

(5]
Examiners’Comments Question 6

(a) (i) Most candidates correctly identified the correct data type for some of the fields. Candidates who did less well throughout,
incorrectly used data types from programming rather than database management.

(ii) Most candidates correctly identified the field to choose for the primary key.

(b) Many candidates correctly identified at least one suitable validation check. Candidates with stronger responses throughout
identified four different checks, a few candidates incorrectly repeated a validation check.

(¢) Many candidates correctly identified the fields to include in the query-by-example grid; stronger responses identified those
fields that were to be shown. A common error was to not include the table name.

14.13 Winter 2015 P23
5 A motor boat hire company decides to set up a database to keep information about boats that

are available for hire. The database table, BOAT, will contain the following fields:
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Boat Name; Model; Engine Power (in hp); Number of Seats; Life Raft (whether there is a life raft
kept on the boat); Day Price (price for a day’s hire).
(a) Give the data type you would choose for each field.

=0 T= 1 1\ =1 1 1<

[ g 1 L= o 1= TSSO
N TU gl oT=T o] RS T= = | £ USSP SRR
I = = | USRS
= L o EUPRU [3]
(b) State a validation check that you can perform on each of these fields. Eac?@'dation check

must be different.
Boat Name é 7 T

NUMDEE OFf SEAES ...t ettt ettt e S ettt e eeae e et e meeee e eeeeanaeeeeeaneas
DAy PriCe oo e o ............................................. [4]
(c) Complete the query-by-example grid below to s@&ow the Boat Name, Model and Day

Price of a day’s hire for all boats with 4 seats and a

Field: @
Table:

Sort:
Show:

gine Power of more than 100 hp.

Criteria:

5]
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14.14 Summer 2016 P21 &P23

6 A database, STAFFPHONE, was set up to show the telephone extension numbers for members

of staff working in a department store.

Name Department | Extension number

Jane Smith Toys 129

Sue Wong Books 124

David Chow | Toys 129

Amy Tang Household 123

Joe Higgs Books 124

Jane Smith Shoes 125

Adel Abur Shoes 125 0
Peter Patel Toys 129 a@

(a) Explain why none of the fields in the database can be used *}nary key.

below to provide a list of all members of staff, in alphabetical

(3]

Field:

Table:
Sort:

Show: D |:| D D

Criteria:

or:
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14.15 Summer 2016 P22
7 A database, SOFASELECT, was set up to show the prices of suites, sofas and chairs for sale from an

online furniture warehouse. Part of the database is shown below.

Description | frochure | Number | Number | waterial | Colour | Pricein's
Sofa SF17 2 1 Leather Red 950
Sofa SF19 3 1 Vinyl Black 1,000
Suite SuU10 4 3 Velvet Green 1,500
Suite suz23 5 3 Leather Brown 950
Recliner chair RCO1 1 1 Leather Cream 600
Chair CH16 1 1 Vinyl Red 250
Recliner sofa RS23 4 1 Leather Cream 1,200
Chair CH10 1 1 Velvet Red 175 0

(a) How many fields are in each record?

(c) State the data type you would choose for each

Number of Seats ........ccccoveiviiiiiii
PriCE N $ oo e BBt e [2]
(d) The query-by-example grid belo

the furniture in cream leather.

Colour Price in $ Brochure Number

SOFASELECT |[SOFASELECT |SOFASELECT

Field:| Description
Table:| SOFASELECT

Sort:
Show:

Descending

[]

= ‘Cream’

Criteria:

or:
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(e) Complete the query-by-example grid below to select and show the brochure number, material,

colour and price of all the furniture with 3 or more seats.

Field:

Table:

Sort:

Show: |:|

Criteria:

or:

14.16 Winter 2016 P21-23

6 A database, THEATRETOURS, was set up to show the tour dates, town

rices in local currency for a Shakespeare play.

Town Tour Date Number of Seats Price Local
Currency’,

Wigan 18/08/2016 | 120

Dumfries 20/08/2016 | 160

Turin 25/08/2016 | 200

Macon 27/08/2016 | 75

Bordeaux 29/08/2016 | 170

Algiers 01/09/2016 | 125

Windhoek 05/09/2016 | 65

Windhoek 06/09/2016 | 65

Port Elizabeth 10/09/2016 | 200

(5]

&r of seats and

(a) Explain why none of the fields in t

(b) State a field that coul
Give a reason for choosi

(c) Use the query-by-e
alphabetical order of town.

Field
Table
Sort
Show:

Criteria

or

14.17 Winter 2016 P22
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5 A database, PLAYPRODUCTION, was set up to show the performance dates, prices and
number of seats available at a theatre specialising in Shakespeare productions.

Performanc | Number | Number | Price Price
Play e Seats Seats Stalls Circle

Date Stalls Circle Seats $ Seats $
As You Like It 01/07/2016 | 120 90 20.00 30.00
As You Like It 02/07/2016 | 85 45 30.00 40.00
As You Like It 09/07/2016 | 31 4 30.00 40.00
Macbeth 14/07/2016 | 101 56 25.00 35.00
Macbeth 15/07/2016 | 50 34 25.00 35.00
Macbeth 16/07/2016 | 12 5 35.00 50.00
Julius Caesar 22/07/2016 | 67 111 20.00 20.00
Julius Caesar 23/07/2016 | 21 24 15.00 15.00
A Comedy of 30/07/2016 | 45 36 35.00 45.0
Errors

(a) Give the number of fields that are in each record.

e productions with more than 100 seats left in
either the stalls or the circle.

Field: | Play Number Seats Stalls | Number Seats Circle
Table: | PLAYPRODUCTIO} LAY | PLAYPRODUCTION | PLAYPRODUCTION
Sort: | Ascending
Show: EI D
Criteria: >100
or: > 100
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(d) Complete the query-by-example grid below to select all the productions with at least six seats

left in the circle and show the Play, Performance Date and Price Circle Seats $ in Performance
Date order. (9]

Field:

Table:

Sort:

Show: |:| D |:| I:l I:‘

Criteria:

or:
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14.18 March 2017 P21 (India)
6 A database table, DEVICE, has been set up to record the electronic equipment used in a small

business.
Device Device Purchase Purchase
ID Type User Date Price ($) Portable
3 Desktop Alan Swales 14/02/2017 1350.00 N
4 Laptop Chantel Law 01/02/2016 1460.00 Y
5 Tablet Abdula Saud | 31/12/2016 | 1000.00 Y
6 Desktop Abdula Saud | 14/03/2017 | 1000.00 N
7 Laptop Alan Swales 15/03/2016 | 1700.00 Y
8 Tablet TaonaJaji 16/12/2016 | 470.00 Y %
(a) The query-by-example grid below selects certain records. 67
Field: | User Portable Purchase Price é
Table: | DEVICE DEVICE DEVICE
Sort: | Ascending
Show: E]
Sriteria:
or:

(b) Complet
purchased be

Field:

ple grid below to select all Desktop devices that were either
r cost under $1000. Only show the Device ID and DeviceType.

Table:

Sort:

Show:

Criteria:

or:
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14.19 Summer 2017 P21

7 A television (TV) store has a database table, TVSTOCK, for its new range of televisions. The
table stores the screen size of each TV, whether it will show 3D, whether the screen is curved or
flat, if the internet is available on the TV, if it has a built-in hard disk drive and the price. Part of the
database table is shown below.

TVID ScreenSize 3D CurvedFlat | Internet | HDD | Price
TV8OCVINT 80 YES | CV YES YES | $7,000.00
TV65CVINT 65 YES | CV YES YES | $5,000.00
TV60CVINT 60 YES | CV YES YES | $4,500.00
TVGOFTINT 60 YES | FT YES YES | $4,000.00
TV55CVINT 55 YES | CV YES NO $3,000.00
TVS55FTINT 55 YES | FT YES NO $3,500.00
TV55FTNIN 55 YES | FT NO NO

TVS0CVINT | 50 YES | CV YES NO
TVS0FTINT 50 YES | FT YES NO
TVS0FTNIN | 50 YES | FT NO

TVA2FTINT 42 YES | FT YES
TV37FTINT 37 NO |FT YES

$800.00

TV20FTNIN 20 NO |FT NO

TVI5FTNIN |15 NO |FT NOS N $400.00

(a) State the type of the field TVID and give a reason f 7
........................................................................... @ [1]
(b) Complete the table with the most appropri type for each field. [3]

Field name | Data type
ScreenSize
3D
CurvedFlat
Internet
HDD
Price
(c) Use the query-
a built-in hard diSk dr
ascending ordef;& pri

(ep

d below to provide a list of all of the curved screen TVs that have
ure the list only displays the TVID, the price and the screen size in

(3]

Field:

Table:

Sort:

Show: ]:‘ |:| [:I D D

Criteria:

or:
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14.20Summer 2017 P22

5 A database table, SHEEP, is used to keep a record of the sheep on a farm. Each sheep has a
unique ear tag, EARnnnn; n is a single digit. The farmer keeps a record of the date of birth, the
gender and the current weight of each sheep in kilograms.

(a) Identify the four fields required for the database. Give each field a suitable name and data
type. Provide a sample of data that you could expect to see in the field. [8]
1= Lo B I =T o = S
)= = 1Y/ 1= PP

(DY = JRST=T 0 1] o) (PP

FIEIA 2 NAMIE. ..ottt ettt et eee e e eee e e .........................
)= = 1Y/ 1= TP RPRRR PR s R
Data SAMPIE ...oeeeieie et e e é

Data tYPe oo e

Data sample ..o

Field 4 Name......ooeeeeeeeeee e
Data type ..o,

Data sample ...

Q@primary key.

(b) State the field that you would cho

0
....................................................... Q et e [1]
(c) Using the query-by-ex low, write a query to identify the ear tags of all male sheep

weighing over 10 kilogra isplay the ear tags. [3]

Field:
Table:

Sort:

Show: [] [] [] [ ]

Criteria:

or:
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14.21 Winter 2017 P21
6 A wildlife park has a database table, called LIVESTOCK, to classify and record its animal

species. Part of the database table is shown.

Species Classification Diet Legs
Giraffe Mammal Herbivore 4
Elephant Mammal Herbivore 4
Crocodile Reptile Carnivore 4
Ostrich Bird Omnivore 2
Gorilla Mammal Herbivore 2
Bear Mammal Omnivore 4
Rhinoceros Mammal Herbivore 4
Hippopotamus | Mammal Herbivore
Flamingo Bird Omnivo
Lion Mammal Carni
Turtle Reptile @)

Penguin Bird vore
(a) Suggest another appropriate field that could be d to this database by stating its name and

data type. State its purpose and give an ex% the data it could contain.

Field NAMEe ... T e e
Data Type 0 ...............................................................................

Example of data ........ I ....................coe e e e e e e ee e e e e e e e e annna e e e e e e e a aee s 2]

(b) Use the Qu%w-by
herbivores, sortéd alph

rid below to provide a list of all four legged mammals that are

ally by species, with only the species displayed.

Field:
Table:
Sort:

Show: [ ] [ ] [ ] [ ] [ ]

Criteria:

or:

14.22 Winter 2017 P22
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6 A database table, TRAIN, is to be set up for a railway company to keep a record of the engines

available for use. Each engine has a unique number made up of 5 digits, nnnnn. The engines are
classified as freight (F) or passenger (P) together with a power classification that is a whole
number between 0 and 9, for example F8. The railway company keeps a record of the date of the
last service for each engine.

(a) Identify the three fields required for the database. Give each field a suitable name and data
type. Provide a sample of data that you could expect to see in the field.

L T=] o I B N =T = OO PP PPPPT PP

Data tyPe e e e Q .........................................

Data sample ... e L O [6]
(b) State the field that you should choose as the pri

have not been serviced in the past s. Only display the engine numbers. [3]

Field:
Table:
Sort:
Show:

Criteria:

or:
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14.23 March 2018 P22 (India)

6 A database table, JEWEL, is used to keep a record of jewellery for sale in a shop. Each item of
jewellery can be made of silver, platinum or gold metal. The shop stocks rings, bracelets and
necklaces. The number in stock and the price is also stored.

(a) Identify the four fields required for the database. Give each field a suitable name and data
type. Explain why you chose the data type for each field.

Field 1 Name ..., Data type ..coooei e e

(0] =g = L1 To ) o [ PRSP .

Field 4 Name

Explanation ........cccocooiii i e,

c) Using the query-by-example grid
splay the number in stock an '

Field:

rite a query to identify the silver bracelets. Only di

Table:

Sort:

Show:

Criteria:

or:

Comments on Question 6

(a) Nearly all candidates identified some appropnate fields and could also provide a suitable data
type and explanation. Many candidates provided excellent answers worth full marks.

(b) Nearly all candidates gave a correct explanation as to why none of the fields were suitable use
as a primary key.

(c) Nearly all candidates correctly identified the fields required in the query-by-example grid. Most
candidates correctly identified which fields to show. Many candidates provided suitable criteria
to identify that only details of silver bracelets were required.

14.24Summer 2018 P21
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6 A database table, PERFORMANCE, is used to keep a record of the performances at a local
theatre.

Show . Sold

Number Type Title Date out

SNO091 Comedy An Evening at Home | 01 Sept | Yes

SN102 Drama Old Places 020ct | No

SN113 Jazz Acoustic Evening 03 Nov | No

SN124 Classical | Mozart Evening 04 Dec | Yes

SNO021 Classical Bach Favourites 01Feb | Yes

SNO032 Jazz 30 Years of Jazz 02 Mar | Yes

SNO043 Comedy Street Night 03 Apr | No

SNO054 Comedy Hoot 04 May V\@
(a) State the number of fields and records in the table. Q
FIBIOS v eeeeooeeeees oo eeeee oo seeeee e eeeees oo é ..........................
Records D S 2]
(b) Give two validation checks that could be performe Number field.
Validation ChECK T ..o B e ettt e e e as
Validation ChECK 2 .......eeee e B et e e eaanaes
.................................................................................................................................... [2]
(c) Using the query-by-exampl query to identify jazz performances that are not sold

out. Only display the date itle. (4]

Field:

Table:

Sort:
Show:

Criteria:

or:
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14.25Summer 2018 P21
6 A database table, TREES, is used to keep a record of the trees in a park. Each tree is given a

unique number and is examined to see if it is at risk of dying. There are over 900 trees; part of the

database table is shown.

Lf;ber Type Map Position Age in Years At Risk
TNO091 Acacia | A7 250 Y
TN172 Olive C5 110 N
TN913 Cedar B9 8 N
TN824 Banyan | A3 50 Y
TNO21 Pine D5 560 Y
TN532 Teak C8 76

TNO043 Yew B1 340

TN354 Spruce | D4 65

TN731 Elm B10 22

TN869 Oak C9 13 N
TN954 Pine 3 N

(b) The tree numbering system uses TN followed by thtee'digits. The numbering system will not

(a) State the number of fields in the table. o
..................................................................................... r& S SPRPRSN | |

work if there are over 1000 trees. Q
Describe, with the aid of an example, how you could’change the tree numbering system to allow
for over 1000 trees. Existing tree numbers@not be changed.

rid, write a query to identify at risk trees over 100 years old.
sition on the map. [4]

Display only be§
Field:
Table:
Sort:

show:| ] O O [ O

Criteria:

(c) Using the quer
®

or:
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14.26 Winter 2018 P21
6 A database table, PORTRAIT, is used to keep a record of the portraits available from a

photographic studio. Each portrait has a unique reference number PICnnn, where n is a single
digit, for examplePI1C123. The studio keeps a record of the size (for example 20 x 15), the type
(black and white or colour), and the price in dollars.

(a) Complete the table to show the most appropriate data type for each of the fields.[4]

Field Data type

Reference Number

Size

Type
Price in $ 67

(b) The results from the query-by-example grid should show the refere

er, price, type

and size of all portraits under $50. Identify the three errors in the -example grid.

Size
PORTRAIT

Field: | Reference No Price in §

Table: | PORTRAIT PORTRAIT
Sort:

Show:

Criteria:
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14.27 Winter 2018 P23
6 An online fruit tree specialist sells fruit trees in various sizes. A database table, TREETAB,

shows the tree type and, for each size, the price and whether they are in stock.

Tree Type Size1 | Size1 In | Size2 | Size2 In | Size3 | Size3 In
Apple 10.95 | Yes 14.95 | Yes 29.95 | Yes
Apple 12.95 | Yes 14.95 | Yes 29.95 | Yes
Cherry 2495 | No 34.95 | No 59.95 | Yes
Fig 19.95 | Yes 29.95 | No 49.95 | Yes
Guava 19.95 | No 29.95 | No 59.95 [N
Nectarine 8.50 | Yes 11.95 | Yes 19.95
Olive 19.95 | No 39.95 | Yes 59.
Peach 9.25 No 11.95 Yes Yes
Pear 10.95 | Yes 14.95 | Yes é% Yes
Plum 8.95 |Yes 11.95 19.95 | Yes
Pomegranate | 12.95 | No 34.95 | No
Quince 34.95 | Yes 84.95 | No
(a) State whether any of the fields shown wou ble as a primary key.

(b) Complete the tabl
data shown gﬁ@ tab
Field
Tree Type
Size3
Size2 In

e most appropriate data type for each of the fields based on the
art of question 6. [3]

Data type
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(a) Show the output that would be given by this query-by-example.

Field: | Tree Type Size 1 Size 1 In
Table: | TREETAB TREETAB TREETAB
Sort: Descending
Show: |:|
Criteria: <10.00
or:

............................... [4]

(d) Using the following query-by-example grid, write a query to i &II types of the fruit trees
that are out of stock for all three sizes. Make sure the type 0 ee and the various ‘in stock’

fields are shown. The trees should be listed in alphabetigal order by type.

Field:

Table:

Sort:

Show:

L] L] L]

Criteria:

or:
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14.28 March 2019 P22
6 A database table, BIKETYRES, is used to keep a record of tyres for sale in a cycle shop.

Tyres are categorised by width and diameter in milimetres, whether they have an inner tube and

the type of terrain for which they are designed.

Tyre Code | Width Diameter Tube Terrain Stock Level
SLTT 23 700 YES Asphalt 18
MLNT 24 700 NO Asphalt 23
LLNT 28 700 NO Asphalt 19
SLT™M 23 700 YES Mixed 22
MLTM 24 700 YES Mixed 14
LLTM 28 700 YES Mixed 12
SLTH 23 700 YES Hard 10
MLTH 24 700 YES Hard 4
LLNH 28 700 NO Hard

SLNM 23 700 NO ixec

MLNM 24 700 NO

LLNM 28 700 NO 18
SSNT 23 650 NO 10
MSNT 24 650 NO 8
SSTM 23 650 YES 5
MSNM 24 650 NO 4

The query-by-example grid below displays the tyre codé the stock level of all 28mm width

tyres suitable for mixed terrain.

Field: | Tyre Code Stock Le . idth Terrain
Table: | BYKETYRES BYKE BYKETYRES BYKETYRES
Sort:
Show: 7 |:| |:|
Criteria: =28 =’'Mixed’
or:
L 2
Alter the query ho code and stock level in ascending order of stock level for all
24mm asphalt terrain rite the new query in the following query-by-example grid.
Field:
Table:
Sort:

Show: |:| I:’ |:| |:|

Criteria:

or:
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14.29 Summer 2019 P21
5 The table, BEVERAGES, shows the number of calories in 100ml of a range of popular

beverages. It also shows the availability of these drinks in a can, a small bottle and a large bottle.

BevNo | BevName Calorie | Ca | Small Large
s n Bottle Bottle
Bev01 | Cola 40 Yes | Yes Yes
Bev02 |Lime 45 Yes | No Yes
Bev03 | Energy Drink 1 52 Yes | Yes No
Bev04 | Energy Drink 2 43 Yes | No No
Bev05 | Mango 47 Yes | No Yes
Bev06 |Lemon Iced Tea |38 Ye No Yes z
Bev07 | Lemonade 58 Yes | Yes Yes
Bev08 | Orange Juice 46 Yes | Yes No”,
Bev12 | Apple Juice 50 Yes | Yes
Bev15 | Chocolate Milk 83 Yes | Yes

(a) Give a reason for choosing BevNo as the primary k

(b) State the number of records shown in t EVERAGES.

................................................................................................................................. [1]
(c) List the output that would be giv s query-by-example.
Field: | BevNo evName Can Small Bottle | Large Bottle
Table: | BEV EVERAGES | BEVERAGES | BEVERAGES | BEVERAGES
Stxf1 e Descending
0 [ O [ O
Criteria: ="Yes" ="Yes" ="Yes"
or:
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(d) Complete the query-by-example grid to output a list showing just the names and primary keys
of all the beverages with a calorie count greater than 45. The list should be in alphabetical
order of names. [4]
Field:
Table:
Sort:
Show:

Criteria:

or:
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14.30 Summer 2019 P22
6 A database table, FLIGHT, is used to keep a record of flights from a small airfield. Planes can

carry passengers

freight or both. Some flights are marked as private and only carry passengers.

Flight number | Plane Notes Ei):‘zarture Passengers
FN101 Caravan 1 | Private passenger flight 08:00 Y
CN101 Caravan 2 | Freight only 08:30 N
CN102 Piper 1 Freight only 09:00 N
FN104 Piper 2 Passengers only 09:20 Y
FN105 Piper 1 Freight and passengers 10:00 Y
FN106 Caravan 1 | Passengers only 10:30 Y
CN108 Caravan 2 | Freight only 08:00 N
CN110 Lear Private passenger flight | 08:00 Y
(a) State the field that could have a Boolean data type.
1= T z ......... [1]
(b) A query-by-example has been written to display just the flight num lanes leaving
after 10:00 that only carry passengers.
Field: Flight number | Passengers E);zarture
Table: | FLIGHT FLIGHT FLIGHT
Sort:
Show: ‘:l
Criteria: =Y
or:
Explain why the query-by-example ect, and write a correct query-by-example. [7]

Criteria:

or:

Chapter 15




