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EXAM PAPERS PRACTICE

10.1 Conceptual data entity relationship Mark Scheme

Page 1 of 58



Mark schemes

Q1.

(@)

(b)

All marks AO2 (analyse)

1 mark for any one correctly drawn relationship

OR

2 marks for three relationships drawn correctly

Max 1 if more than three relationships drawn and any are incorrect

A. a many:many relationship drawn between EventType and Fixture as this is
modelled by a linking relation (EventAtFixture)

EventType N v Fixture
e 2
VAN /N
EventEntry N EventAtFixture
L~

All marks AO2 (analyse)

There is no data type for the prim
AthleteID needs a datatype;
The data type is specified before ame should precede
the data type // PRIMARY KEY is specified before thefieldname; A. an example
of a specific field and data t ay around

There is a semi-colon mis

/I The primary key /

at the end;

Max 2

XAM.ZARERS PRACTICE

*Minimise data duplication // no unnecessary repeated data; A. reduce for
minimise R. eliminate

*Eliminate data redundancy; A. reduce/minimise for eliminate

Eliminate data inconsistency // improve consistency // avoid inconsistency
problems;

Eliminate update anomalies; A. example in context A. updates only need to be
made in one place

Eliminate insertion anomalies; A. example in context

Eliminate deletion anomalies; A. example in context

NE. easier to update/insert/delete without concrete example or good
explanation

NE. fewer errors when updating / inserting / deleting without concrete example
or good explanation

NE. saving space / memory

NE. easier / faster to query

Note: Only award one of the two marks with *. ie a response cannot get
two marks for discussion of only duplication and redundancy
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(d) 3 marks for AO2 (analyse) and 2 marks for AO3 (programming)
Mark Scheme
AO2 (analyse) — 3 marks:

1 mark for correctly analysing the data model and identifying the tables that
data needs to be extracted from (Athlete, EventEntry, Fixture) and the
fields that need to be extracted (Surname, Forename, DateOfBirth), and
including these and no other tables or fields in the query

1 mark for correctly identifying how the data in the required tables should be
combined to produce the desired result (the linking conditions -
Athlete.AthleteID = EventEntry.AthleteID and EventEntry.FixturelID
= Fixture.FixturelID)

1 mark for identifying the correct condition to use within the model for the

FixtureDate field (FixtureDate = "17/09/2018") and for using the correct
logical operators between all of the conditions (if a linking condition is also
used)

Note: The AO2 marks for analysing the data model should be awarded
regardless of whether correct SQL syntax is used or not as they are for data
modelling, not syntactically corre

AO3 (programming) — 2 marks:

1 mark for fully correct SQL in tw
ORDER BY)

(SELECT, FROM, WHERE,

2 marks for fully correct in all four clauses (SELECT, FROM, WHERE, ORDER

BY)

XAM: ERARERS ZRACTICE
sthe c t O2 deci v
taken for the clause. eg the SELECT clause must have the correct fields in it

only

Example Solutions

Example 1
SELECT Surname, Forename, DateOfBirth

FROM Athlete, EventEntry, Fixture
WHERE FixtureDate = "17/09/2018"
AND Athlete.AthletelID = EventEntry.AthletelID
AND EventEntry.FixtureID = Fixture.FixturelID
ORDER BY Surname

Example 2

SELECT Surname, Forename, DateOfBirth

FROM Athlete INNER JOIN EventEntry ON Athlete.AthletelID =
EventEntry.AthleteID INNER JOIN Fixture ON
EventEntry.FixtureID = Fixture.FixturelD

WHERE FixtureDate = "17/09/2018"

ORDER BY Surname

Overall Max 4 if solution does not work fully
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C22)(4*'-’1AM APERS PRACTICE

(@)

(b)

Additional Guidance

AO2 marks:

Mark(s) can be awarded for the correct logical conditions even if the required
tables are not identified as being used by the query

Allow the inclusion of the unnecessary table EventatFixture for AO2 and
AO3 marks but only if it is linked to the other tables with a correct condition i.e.
EventAtFixture.FixturelID = Fixture.FixtureID Or alternatively
EventAtFixture.FixturelID = EventEntry.FixtureID or both

Allow omission of delimiters around date for AO2 marks only.
AO3 marks:

A. table names before fieldnames separated by a full stop

A.useof Alias / As command e.g. FROM Athlete AS A then use of A as the
table name but note that command Alias is not required e.g. FROM Athlete A
A. INNER JOIN written as one word i.e. INNERJOIN

A. ORDER BY written as one word i.e. ORDERBY

A. asc at end of ORDER BY clause but R. ASCENDING

A. insertion of spaces into fieldna
A. use of " # or ' as delimiters aro imiters are required for
AO3 correct code but not for AO2 mark for date condition

A. date parts given in any order s ar parated by /

A. 18 instead of 2018 in year

I. unnecessary brackets

DPT for unnecessary punctuation
statement, but not at the end of each clause
DPT for fieldname before t

n at the very end of the

Refer responses using ted SQL queries to team leaders.

Mark is for AO2 (analyse)

CarRegNo and JobDate;
A. Just both these attribute names written with no further explanation
R. “CarRegNo or JobDate”

1 mark for AO2 (analyse) and 1 mark for AO1 (understanding)

AO2 (analyse) — 1 mark:

A person may own more than one car // a person may bring different cars to
the garage;

It might be desired to store details of an owner when the car they own is not
yet known;

A. A car might be owned by more than one person (at different times)

A. Easier to transfer car from one owner to another

AO1 (understanding) — 1 mark:
Avoid storing owner details once for each car they own / multiple times;
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Avoid having to input owner details once for each car they own;

To transfer car between owners would only have to change one attribute in the
car relation;

Minimise data duplication // no unnecessary repeated data; A. Reduce for
minimise

Eliminate data redundancy; A. Reduce/minimise for eliminate

Eliminate data inconsistency // improve consistency // avoid inconsistency
problems;

Eliminate update anomalies; A. Example in context

Eliminate insertion anomalies; A. Example in context

NE. Fewer errors when updating/inserting/deleting without concrete example
or good explanation

NE. Saving space/memory

NE. Easier to query

(c) All marks AO2 (analyse)
1 mark for any one correctly drawn relationship OR
2 marks for three relationships drawn correctly
MAX 1 if more than three relationships drawn and any are incorrect

Job AN Car
P
N/
AN /N
Part > PartUsedForJob
~N
(d) 1 mark for AO2 (analyse) gramming)

Mark Scheme

XAM"PAPERS PRACTICE

1 mark for correctly identifying the table in the data model that needs to be
updated (Job) and the condition that should be used to identify the correct
record in the table to update (JobID = 206).

Note: The AO2 mark for analysing the data model should be awarded
regardless of whether correct SQL syntax is used or not as it is for data
modelling, not syntactically correct SQL programming

AO3 (programming) — 2 marks:

1 mark for correct SQL syntax in two of the three clauses (UPDATE, SET,
WHERE) OR

2 marks for fully correct SQL

Example Solution

UPDATE Job
SET JobDuration = "01:30"
WHERE JobID = 206

Additional Guidance
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AO3 marks:

A Any type of quotation marks or hashes for delimiters for JobDuration or no
delimiters

A. The value 206 if it is delimited by any type of quotation mark

A. Any sensible format for the time dataeg "01.30"™, "1:30", "1:30.00" etc.
A. Time given as a decimal ie 1.5

A. Table name given before fieldname

|. Quotation marks around fieldnames

I. Any attempt to also change value of InGarage

(e) All marks AO3 (programming)

Method 1:

INSERT INTO PartUsedForJob
VALUES (206,12,2)

Method 1:

INSERT INTO PartUsedForJob (JobID, PartID, QuantityUsed)
VALUES (206,12,2)

1 mark for correct INSERT INTO
1 mark for correct VALUES clause
MAX 1 if SQL not fully working eg uses

A. List of fields in any order for m VALUES mark in

method 2, order of fields list in IN ch order of values in
VALUES

A. The value(s) 206 and 12 if they are delimited b type of quotation mark

(e) 3 marks for AO2 (analy nd 2 marks for AO3 (programming)

Mark Scheme

XAM, . PARPERS PRACTICE

1 mark for correctly analysing the data model and identifying the tables that
data needs to be extracted from (Part, PartUsedForJob) and the fields that
need to be extracted (PartID, Description, Price, QuantityUsed), and
including these and no other tables or fields in the query A. Including the table
Job which is not needed, as long as it is correctly linked in by a condition

1 mark for correctly identifying how the data in the required tables should be
combined to produce the desired result (the linking condition -
PartUsedForJob.PartID = Part.PartID)

1 mark for identifying the correct conditions to use within the model for the
Job1D field (JobID = 93) and for using the correct logical operators between all
of the conditions (if a linking condition is also used)

Note: The AO2 marks for analysing the data model should be awarded
regardless of whether correct SQL syntax is used or not as they are for data
modelling, not syntactically correct SQL programming

AO3 (programming) — 2 marks:

1 mark for correct SQL in two or three of the four clauses (SELECT, FROM,
WHERE, ORDER BY) OR
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2 marks for fully correct SQL

Example Solutions

Example 1

SELECT PartID, Description, Price, QuantityUsed
FROM Part, PartUsedForJob
WHERE JobID = 93
AND PartUsedForJob.PartID = Part.PartID
ORDER BY PartID

Example 2

SELECT PartID, Description, Price, QuantityUsed
FROM Part INNER JOIN PartUsedForJob ON
PartUsedForJob.PartID = Part.PartID

WHERE JobID = 93

ORDER BY PartID

Overall MAX 4 if solution does not work fully

Additional Guidance

AO2 marks:

Mark(s) can be awarded for the corre )i ns even if the required
tables are not identified as being

Ignore unnecessary clause part Job.JobID
AO3 marks:
Accept table names before full stop.

Acceptuse of Alias/AS C
table
name but note that command Alias is not required eg FROM Part P.
cept INNER -JOINaWTIi ie INNER Ofgjus
XAPA 2 RS SR ACTICE
Accept ASC at end of ORDER BY clause.
Accept insertion of spaces into fieldnames.

Accept use of " or ' as delimiters around number 93.
Ilgnore unnecessary brackets.

and eg FROM Part AS P then use of p as the

DPT for unnecessary punctuation — allow one semicolon at the very end of the
statement, but not at the end of each clause.

DPT for fieldname before table name.

For the DPT points, the penalisation is in terms of number of clauses of SQL
code not marks ie if fieldname is before table name in two out of four clauses
of SQL then this could count as three clauses of correct SQL

Refer responses using nested SQL queries to team leaders.

Refer responses using RIGHT JOIN OR LEFT JOINT to team leaders.

(H All marks AO2 (analyse)

1 mark: Create a new relation to identify which make/model(s) of car each
part can be fitted to;
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A. Use of a relation name that clearly identifies the purpose eg
PartToFitMakeModel instead of an explanation

A. Ifitis just stated that a new relation is creation if the attributes in the
relation make its purpose clear

NE. Arelation to link the part and car relations

2 marks from:

Store the attributes PartID, Make and Model in the new relation;

I. Inclusion of additional attributes

Make the partID, Make and Model / all the attributes the entity identifier;

A. The creation of a new field as an entity identifier for this relation if it is
explained that a constraint would also need to be added to ensure that it is not
possible to record twice in the relation that a particular part could be fitted to a
particular make and model of car

Accept answers by example, such as: PartToFitMakeModel (PartID, Make,
Model)

Alternative Response

1 mark:
Create two new relations, one to associate an entity identifier with each make
and model of car (eg MakeModel1D) and one to link the parts to this new
relation

A. Ifitis just stated that new relati
relations make their purpose clear

the attributes in the

2 marks from:

Store the attributes Make and Mod ent
MakeModelID) in one of the new r

Store the partID in the other new relation together
from the first new relation (e
Make the pPartID and Mak
relation;
A. The creation of a ne Id as an entity identifier for this relation if it is

plained that a constraint would also need to be ed to ensur itis.n
X_&‘ o record A{i.g’h I gtaparti ﬁc@i fi @t
particular make and el of*€ar
(

Accept answers by example, such as: UniqueMakeModel (MakeModelID,
Make, Model) and PartToFitMakeModel (PartID, MakeModellID)

dentifier (eg
h the entity identifier

el1D the entity identified in the second new

A. Table or entity for relation.
A. Field for attribute.
A. Primary key for Entity Identifier.

[18]

Q3.

(@) Only one (type of) product per order // Must make new order for each (type of)
product;
as ProductNumber / product details stored in relation that has OrderNumber
as primary key / product relation directly related to order relation // there is
transitive/(A.non-key) dependency // as relations not (fully) normalised;
Difficult to query // requires (unnecessarily) complex queries;
as contains repeating groups (of attributes); A. Either way round
A. Table for relation
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(b)

()

Q4.

(@)

X/

(b)

Customer [~ Product

VAN AN

Order ] OrderLine

1 mark for each correct relationship, up to MAX 3
MAX 2 if more than three relationships drawn and any of them are incorrect

Sequence of instructions / program / code; NE. Programming language Note:

Do not award mark for program if candidate clearly means HTML

which is executed/run/interpreted on the server (instead of the client);
executed/run/interpreted when a web page is requested;

to generate a web page (and its contents) which the server returns to the
client // generating of dynamic web pages;

1 mark for any one correct relati
2 marks for all three correct relati
I. Any additional writing on diagra

PriceBand

YN

Customer >

Parcel

UPDATE PriceBand
SET Price = 5.99
WHERE ServiceSpeed = "Express"

AND MinWeight = 1000

AND MaxWeight = 4999
1 mark for UPDATE PriceBand
1 mark for SET Price = 5.99
1 mark* for serviceSpeed = "Express"
1 mark* for either MinWeight = 1000 Of MaxWeight = 4999
(or both joined by aND). A. use of >= and <= instead of = if
conditions given for both MinWeight and MaxWeight.

To award both marks indicated by * symbol, the conditions
must be joined by ANDs.

A. Double or single quotes around Express

A. Express written in any case
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()

A. £ symbol before 5.99
A. Table names before fieldnames

DPT for fieldname before table name.

DPT for unnecessary punctuation e.g. quotes where they
should not appear. Allow one semicolon at the very end of
the statement, but not at the end of each clause.

DPT use of incorrect equality operator e.g. ==

Alternative 1
SELECT DateSent, Postcode, ServiceSpeed, Price
FROM Parcel, PriceBand
WHERE CustomerID = 109
AND Parcel.ServiceSpeed = PriceBand. ServiceSpeed
AND Parcel.Weight >= PriceBand.MinWeight
AND Parcel.Weight <= PriceBand.MaxWeight
ORDER BY DateSent

Alternative 2
SELECT DateSent, Postcode, ServiceSpeed, Price
FROM Parcel INNER JOIN PriceBand ON
Parcel.ServiceSpeed = PriceBand.ServiceSpeed

AND Parcel.Weight >= PriceBand. Manelght

AND Parceln. Welght <=pPri
WHERE CustomerID = 109
ORDER BY DateSent

1 mark for SELECT clause with co
1 mark for FrOM clause with corre
1 mark for CustomerID = 109

1 mark for
Parcel.ServiceSpeed=Pri

1 mark for parcel.Weigh PriceBand.MinWeight AND
Parcel.Weight <= Pri nd.MaxWeight

1 mark for ORDER BY DateSent

ﬁthe 3 mzﬁ E if not joined b

itioA's linking'the ﬁta ﬁSresent in“el ACT I C E
FROM Of WHERE clause or a mixture of both, as long as they
are syntactically and logically correct.

Marks for correct files/tables in SELECT and FROM statements
should not be awarded if additional fields/tables included,
except allow the inclusion of the CUSTOMER table in the FrROM
statement so long as it has been correctly linked to the
PARCEL table.

Marks can be awarded for the conditions in the WHERE
statement even if the required tables are not present in the
FROM.

A. Table names before fieldnames.

A. Use of Alias/AS command e.g. FROM Parcel AS P then
use of p as table name (note some dialects of SQL do not
require AS e.g. FROM Parcel P)

A. Insertion of spaces into fieldnames.

A. 109 with no delimiters or delimited using " or '.

A. Use of BETWEEN command for weight range e.g.
Parcel.Weight BETWEEN PriceBand.MinWeight AND
PriceBand.MaxWeight
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(d)

A. ORDER BY written as one word ORDERBY.
A. Asc at the end of ORDER BY.
I. Unnecessary brackets.

DPT for unnecessary punctuation — allow one semicolon at
the very end of the statement, but not at the end of each
clause.

DPT for fieldname before table name.

DPT use of incorrect equality operator e.g. ==

Refer responses using nested SQL queries to team
leaders.
6

Parcel(ParcellD, ServiceSpeed, Weight, DateSent, CustomerID, RecipientName,
HouseNumber, Postcode)

PostcodelLookup(Postcode, Street, Town, County)

1 mark for identifying that a new PostcodeLookup relation is
required. Purpose must be clear; it is not sufficient to just
make a new relation. Purpose could be made clear by any
one of: appropriate name of relation (A. Address),
approximately the correct attribut
incorrect inclusion of house numb
relation or having Postcode as th
1 mark for correct attributes in P
identifying the Postcode as the pr
1 mark for correct attributes left i
primary key

A. Answers given as SQL
not ask for this, perfect sy
A. Alternative names for
clear.

is not required.
ties, so long as meaning is

X Ao b tadedimee b b MCTICE

Q5.

(@)

this is the same as an attribute name.

A. Addition of unnecessary new relation for recipients which
is not required for this question.

R. Do not award marks for correct attributes in a relation if
additional attributes included.

[15]

1 mark for any one correct relationship drawn
2 marks for three correct relationships drawn
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(b)

Customer [ < Staff
W
AN — /N
Treatment Appointment
=

MAX 1 if any incorrect relationships drawn

TreatmentName VARCHAR (20) PRIMARY KEY
//

TreatmentName VARCHAR (20)

PRIMARY KEY (TreatmentName)

Price SMALLMONEY

TimeTaken INT

NeedsQualification BOOLEAN

1 mark for TreatmentName, with sensible data type and identified as primary
key

1 mark for two other fields with sensible data types
marks for all three other fields wit at

d lengths (if given) OR 2
and lengths

A Any sensible types. Lengths do ified.

Valid alternative SQL types are:
. Alternative types for T
longvarchar, varchar
. Alternative types fo
numeric, currency

r, nvarchar, ntext,
varchar2, text, tinytext, mediumtext, longtext
ice: money, float, real, decimal, double,

R integer only types for Pri
XANEEEARPERSPRACTICE
number, byte, time, date't

()

. Alternative types for NeedsQualification: yes/ no, bit, byte, bool,

tinyint, enum(“yes”,“no”) — allow sensible alternative values in enum.
There should be a comma between the creation of each field, but ignore if
these are missing, and accept a semi-colon at the end of the whole query.

Answers using a syntax that is clearly not SQL should be awarded zero

marks. But:

. ignore one punctuation error e.g. unnecessary colons between
fieldname and type

. answers in SQL style syntax but using non-SQL data types can be
credited but MAX 1 of 2 for other fields if any non-SQL types used.

Alternative 1
SELECT EmailAddress, Forename, Surname
FROM Customer, Appointment
WHERE TreatmentName = "Luxury Manicure"
AND ApDate >= "01/01/2014"
AND ApDate <= "31/12/2014"
AND Customer.CustomerID =
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Appointment.CustomerID

1 mark for SELECT clause with correct three fields

1 mark for FROM clause with correct two tables

1 mark for TreatmentName = "Luxury Manicure"
1 mark for ApDate >= "01/01/2014"

1 mark for ApDate = "01/01/2014"
AND ApDate = "01/01/2014"

1 mark for apDate "31/12/2013", ApDate
"01/01/2015" as alternative date criteria.

Accept dates written in any formateg "12-31-2013"
Valid delimiters for dates are ", ' or #

Valid delimiters for strings are " or '

Valid symbols between date parts are /, - or no symbol

Ignore unnecessary clause
Appointment.TreatmentName =
Treatment.TreatmentName

Ilgnore unnecessary brackets.
Accept the following alternative methods for specifying the year, each of which

are worth 2 marks:
YEAR (ApDate) = 2014,

DATEPART ("yyyy", ApDate)
DATEPART ("yy",ApDate) =
DATEPART ("Year", ApDate)
LIKE (ApDate, "*2014*") or™"
LIKE (ApDate, "%2014%") or "
LIKE "*/*/2014"
LIKE "*2014"
BETWEEN "01/01/2014" AND "31/12/2014" or allow
"01/01/2015™" as upper,
DPT for unnecessary punc
statement, but not at the
DPT missing delimiters
dates.

2014 or no quotation marks

N
3
QD
=
=~
(%]

on at the very end of the
of each clause.
nd data values, eg no quotation marks around

XAMPAPERS PRACTICE

Q6.

(@)

Refer responses using nested SQL queries to team leaders.

[11]

Declaring PolicyNumber as primary key:
PolicyNumber INT PRIMARY KEY (NOT NULL)

/ e
PolicyN INT ;
olicyNumber Optional

PRIMARY KEY (PolicyNumber)

Declaring RegistrationNumber as foreign key:

RegistrationNumber CHAR(7) FOREIGN KEY REFERENCES
Vehicle (RegistrationNumber)

/7

RegistrationNumber CHAR(7)

FOREIGN KEY (RegistrationNumber) REFERENCES
Vehicle (RegistrationNumber)
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Declaring three other fields:

DateStarted DATE
PolicyType VARCHAR (13)
ExcessAmount SMALLMONEY

1 mark for PolicyNumber with sensible type and length (if required), and
identified as primary key. Type can be either numeric or text.

1 mark for two other fields from RegistrationNumber, DateStarted, PolicyType,
ExcessAmount with sensible data types and lengths (if required by the type)
OR 2 marks for all four other fields with sensible data types and lengths (if
required by the type)

. Length of RegistrationNumber, if specified, must be 7.
. Length of PolicyType, if specified, must be at least 13.

1 mark for identifying RegistrationNumber as a foreign key.
MAX 3
Valid alternative SQL types are:

. Alternative types For Policy
text field type (see below)

. Alternative types For DateStarted: smalldatet
datetimeoffset

. Alternative types For Policy omprehensive’, Third Party")
- accept any type of quotati es - accept data values
in any order - accept if ENU separately first

. Alternative types for ExcessAmount: mone rency, float, real,
decimal, double, num t, integer

. Alternative types for fields: char, varchar, nchar, nvarchar, text,
ntext, longvarchar, har2, nvarchar2, text, tinytext, mediumtext,
longtext

XAMEAPERS PRACTICE

(b) UPDATE Vehicle
SET Colour = "pink"
WHERE RegistrationNumber = "DE24JUT"

diumint, integer, any

, datetime, datetime2,

1 mark per correct line

A double or single quotes around pink and DF24JUT

A table names before fieldnames

A pink written in any case

DPT no quotes

DPT for fieldname before table name

DPT for unnecessary punctuation — allow one semicolon at the very end of the
statement, but not at the end of each clause

MAX 2

(c) SELECT Model, Colour, Forename, Surname
FROM Owner, Vehicle
WHERE RegistrationNumber = "AB72XHC"
AND Owner.OwnerID = Vehicle.OwnerID

1 mark for correct four fields in SELECT clause
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1 mark for correct two tables in FROM clause

1 mark for WHERE RegistrationNumber = "AB72XHC"

1 mark for Owner.OwnerID = Vehicle.OwnerID, joined to other condition with
AND

—--OR ---

SELECT Model, Colour, Forename, Surname
FROM Owner INNER JOIN Vehicle ON Owner.OwnerID = Vehicle.OwnerID
WHERE RegistrationNumber = "AB72XHC"

1 mark for correct four fields in SELECT clause

1 mark for correct two tables in FROM clause

1 mark for INNER JOIN using Owner.OwnerID = Vehicle.OwnerID
1 mark for WHERE RegistrationNumber = "AB72XHC"

Marks for SELECT and FROM statements should not be awarded if additional
fields / tables included.

Accept table names before fieldnames.

Accept use of Alias / AS command eg FROM Vehicle AS V then use of V as
table name.

Accept insertion of spaces into fieldnames

DPT for unnecessary punctuation — allow one semicolon at the very end of the
statement, but not at the end of e
DPT for fieldname before table n

Refer responses using nested ot leaders.

(d) () Sequence of instructions /
NE programming language
Note: Do not award
which is executed / r
executed / run / int
to generate a web
returns to

XANEDAPERS-RRACTICE

(i) 1 mark for this point:
Retrieve RegistrationNumber / value input by user and store in variable;
R responses that suggest the command makes the user input the values
at the point in time when the script is run

e clearly means HTML
interpreted on the server (instead of the client);
eted when a web page is requested;

e (and its contents) / result which the server

MAX 1 point from this list:
from the web page / web site / form / web server / browser / url / request;
using POST / GET methods;

(iii) Output the forename and surname;
Back to the web server / web browser / client / terminal;
A display forename and surname on web page (or alternative) for both
marks
R responses that imply output is made directly to screen

(e) Create a new table // suitable table name given eg
SafetyCertificates;
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Q7.

(@)

(b)

with CertificateNumber as the primary key ;

Include these fields in new table: CertificateNumber, Datelssued,
GarageName;

Add RegistrationNumber into the new table as a foreign key // as link to
Vehicle table;

A relation for table

A different fieldnames for new fields if meaning the same

A adding the extra field ExpiryDate, but not as an alternative to Datelssued
A answers by example eg writing out the new table definition, SQL script to
achieve changes

R a composite key in new table

Do not award any marks unless it is clear that a new table has been
created

[18]

What means:
every attribute (in relation) is dependent on the key;
the whole key;

and nothing but the key;
R Everything

OR

(relations) contain no repeating groups (of attribute
no partial dependencies;

no non-key dependencies;

R No repeated columns / attribut
OR

every determinant (in the relation) is a candidate k
Max 2

data is atomic;

Why important:

Eliminate update anomalies; A Example

Eliminate insertion anomalies; A Example
X /B ceison darilp ACLICE
te' data inconsistency f=impr nsisten oid ineonsist

problems;

"Minimise data duplication // no unnecessaryrepeated data; A Reduce for
minimise R eliminate

"Eliminate data redundancy; A Reduce / minimise for eliminate

NE Easier to update / insert / delete without concrete example or good
explanation

NE Less errors whenupdating / inserting / deleting without concrete example
or good explanation

NE Saving space / memory

NE Easier to query

Award marks to points made anywhere across (a)

Can only award one of the two marks indicates by asterisks (*)

Max 2

One mark per correct relationship.
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()

(d)

i [ -
Furniture > < Customer
Customer < Customer

Max 2 if any incorrect relationships drawn
Max 3

FurniturelD INT PRIMARY KEY NOT NULL

I 1
FurniturelD INT Optional
PRIMARY KEY(FurniturelD) P

Note that currency is not a valid SQL type

FurnitureName VARCHAR(30)
Category VARCHAR(10)

Price SMALLMONEY
SupplierName VARCHAR(20)

INT(11) as't

Allow lengths after numeric types e.g. are allowed in MySQL.

1 mark for FurniturelD, with sensi ntified as primary key

1 mark for two other fields with s
for all four other fields with s

A any sensible types. Len

Valid alternative SQL t

A BRSO RACTICE

. Alternative types for Price: money, float, real, decimal, double, numeric,
int, smallint, mediumint, integer

. Alternative types for text fields: char, varchar, nchar, nvarchar, ntext,
longvarchar, varchar2, nvarchar2, text, tinytext, mediumtext, longtext

Answers using a syntax that is clearly not SQL should be awarded zero
marks. But:

. ignore punctuation errors e.g. unnecessary colons or commas.
. answers in SQL style syntax but using non-SQL data types can be

credited but Max 1 of 2 for data types if any non-SQL types used.

SELECT CustomerName, TelephoneNumber
FROM Customer, CustomerOrder,
CustomerOrderline

WHERE FurniturelD=10765
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AND

Customer.CustomerID= CustomerOrder.CustomerID

AND CustomerOrder.OrderlD= CustomerOrderLine.OrderID
ORDER BY CustomerName (ASC)

1 mark for correct two fields in SELECT clause

1 mark for correct three tables in FROM clause

1 mark for FurniturelD = 10765

1 mark for Customer.CustomerID = CustomerOrder.CustomerID,
joined to other conditions with AND

1 mark for CustomerOrder.OrderID = CustomerOrderLine.OrderID,
joined to other conditions with AND

1 mark for ORDER BY CustomerName, ASC is optional

—--OR ---

SELECT CustomerName, TelephoneNumber

FROM Customer INNER JOIN CustomerOrder

ON

Customer.CustomerID=CustomerOrder.CustomerID INNER JOIN
CustomerOrderLine ON
CustomerOrder.OrderID=CustomerOrderLine.OrderID

WHERE FurniturelD = 10765
ORDER BY CustomerName (AS

1 mark for correct two fields in S
1 mark for correct three tables in
1 mark for INNER JOIN using

Customer.CustomerID=Customer
1 mark for INNER JOIN using
CustomerOrder.OrderiD=C
1 mark for FurniturelD = 1
1 mark for ORDER BY C

erl

merName, ASC is optional

Marks for SELECT and FROM statements should not be awarded if additional

K i i s ot Ecohtfion ve e eoalpenle o &

(e)

required tables are not present in the FROM

Accept FurniturelD with no quotation marks, single guotation marks or double
guotation marks.

Accept table names before fieldnames.

Accept use of Alias / AS command e.g. FROM Customer AS C then use of C
as table name.

Accept insertion of spaces into fieldnames

Ignore unnecessary clause
CustomerOrderLine.FurnitureID=Furniture.FurntiurelD

| unnecessary brackets

DPT for unnecessary punctuation — allow one semicolon at the very end of the
statement, but not at the end of each clause.

DPT for fieldname before table name.

Refer responses using nested SQL queries to team leaders

One mark for tick in correct row. Do not award mark if more than one row is
ticked.
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Qs.

(@)

(b)

Command Correct? (Tick One)

ALTER TABLE v

CREATE FIELD

INSERT COLUMN

[17]

Composite (key);
A Compound (key)

Note: The word key is not required

Data is atomic // no repeating groups (of attributes);

R No repeated columns / attributes / data / values

No partial (key) dependencies // No (non- key) attnbute depends on part of the
primary key but not the whole of i ibutes are (functionally)
dependent on the whole of every -key) attributes depend
on the whole key;

No non-key dependencies // No tr
depend on nothing but the key;
Every (non-key) attribute is depe
Every determinant is a candidate
A “field” for “attribute”
A “part” for “partial”

s I/ (non-key) attributes

Max 2

(©
Book I . i
X/ - =. ICE

(d)

- = = -

Loan ::: Member

1 mark per correct relationship (the dashed one is given)
Max 1 if more than two relationships drawn

Solution 1:

SELECT EmailAddress, Forename, Surname

FROM Book, Member, Loan

WHERE Author = ‘Lucas Bailey’ AND
Book.BookID=Loan.BookID AND
Member.MemberID=Loan.MemberID

1 mark for correct three fields in SELECT clause

1 mark for correct three tables in FROM clause
1 mark for Author = ‘Lucas Bailey’.
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1 mark for Book.BooklD=Loan.BooklID linked by AND
1 mark for Member.MemberID=Loan.MemberID linked by AND

Solution 2:

SELECT EmailAddress, Forename, Surname

FROM Book INNER JOIN Loan ON Book.BookID=Loan.BookID
INNER JOIN Member on
Member.MemberID=Loan.MemberID

WHERE Author = ‘Lucas Bailey’

1 mark for correct three fieldsin SELECT clause

1 mark for correct three tables in FROM clause

1 mark for join from Member to Loan

1 mark for join from Loan to Book

1 mark for Author = ‘Lucas Bailey’

Note: Joins do not need to be done in same order as example

Do not award mark for SELECT clause if extra attributes listed.

Do not award mark for ‘Lucas Bailey’ unless itis enclosed in single or double
quotation marks.

A table names before fieldnames.

A use of Alias / AS command e.g. FROM Member as M then use of M as table
name.

A insertion of spaces into fieldna
DPT for unnecessary punctuation — allow one semi
statement, but not at the end of e 0,
at logically allowable places in th M
DPT for fieldname before table n

on at the very end of the
w insertion of brackets
uses.

Refer responses using nested SQL queries to t leaders.

(e) Alternative 1:
INSERT INTO Book
VALUES (837023, “Kenyan Safari”, “Karen Matu”, “African Travel Guides” )

XA CARERR LRACTICE

VALUES (837023, “Kenyan Safari”, “Karen Matu”, “African Travel Guides” )

1 mark for INSERT INTO Book;

1 mark for correct field values. If alternative 2 is used, the order of the values
and fieldnames must correspond to each other;

The values Kenyan Safari, Karen Matu and African Travel Guides must be in
single or double quotation marks for the mark to be awarded.

A the value 837023 with or without quotation marks.

A Minor errors in transcribing the data from the question into the answer.
A omission of brackets

(H  One mark for principle and max two marks for implementation.
Principle:
Create a new table (A link table) (BookCopy); through which Book and Loan
tables will be (indirectly) linked;

Implementation details using a new primary key:
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(9)

Create a new unique ID/key field (e.g. CopyID) (for each copy);
Store the BookID and the CopyID in the new table;
Replace the BookID in the Loans table with this CopyID;

Note: In this implementation, CopyID is unique, i.e. BookID 1 and 2 cannot
both have CopyID 1.

Implementation details using a composite key:

Create a new field CopyID;

Composite key formed by BookID and CopyID; TO if composite key is clearly
in book table or loan table

Store the BookID and the CopyID in the new table;

R adding CopyID to Book table as this would created data redundancy but this
does not talk out other mark scheme points

Add the CopyID field to Loans table;

R replace BookID with CopyID

Note: In this implementation, CopyID is not unique, e.g. BookID 1 and 2 can
both have CopylID 1.
Marks can be awarded for principle and/or implementation details.

A Relation for Table
A Answers if candidates have rewritten new relations, awarding marks where

the points above can be observe
A alternative name for CopyID

(i)

(ii)

(iii)

Max 3

So that searching, adding and deleting ¢
speed up searching, addingland.deletint
A just one of searching, add
NE organise efficiently
NE easily for efficiently,

Alternative 1 (con

A function/calculation t a recor sition/ ; Withi
Bt - R A TICE
n example of'a has u e.g. calculate an‘integer from certa

letters in a field for one mark

-specific):

Alternative 2 (generic):
A function (A algorithm) H, applied to a key k; which generates a hash

value (H(k)) (of range smaller than the domain of values of k);
Max 2

What is (1 mark):
When more than one key value maps to the same record
position/address // when two keys compute the same hash value;

A “two records”, “two items” or “two pieces of data“ for “two keys” but R
“two files” — both in this question part only

How dealt with (1 mark):

Store the record in the next available location in the file // store a pointer
(in each file location) that points to a list of records that have all collided
at the file location;

A idea that each storage location could store more than one record e.g.
five records per location, if explained.

A example of what “next available” might be
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Qo.

(@)

(b)

XAM"PAPERS"PRACTICE

A key is rehashed
A table for file

2
[20]
Only one (type of) product per order // Must make new order for each (type
of)
product; as ProductNumber / product details stored in relation that has
OrderNumber as primary key / product relation directly related to order relation
/I as relations not (fully) normalised;
Difficult to query // requires (unnecessarily) complex queries; as contains
repeating groups (of attributes);
A either way round
A table for relation
Max 2
e = ]
Customer > Product
Order OrderLine
1 mark for each correct rel ship, up to Max
Max 2 if more than three ionships drawn.
ax3

ProductNumber INTEGER
PRIMARY KEY (ProductNumber)

ProductPrice SMALLMONEY
ProductDescription VARCHAR(50)
QuantitylnStock INTEGER

1 mark for ProductNumber correct with appropriate type and identified as
primary key

1 mark for two other fields correct with appropriate types OR 2 marks for all
three other fields correct with appropriate types

A any sensible types / field lengths. eg:

For ProductNumber: integer, numeric, char, varchar, text, nchar, nvarchar,
ntext, longvarchar, varchar2, nvarchar2

For ProductPrice: smallmoney, money, currency, float, real, decimal, dec,
double, double precision, numeric

For ProductDescription: varchar, char, varchar, text, nchar, nvarchar, ntext,
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(d)

(e)

XA Me the seﬁ @ .

(f)

longvarchar, varchar2, nvarchar2
For QuantityInStock: integer, numeric, float, real, decimal, dec, double, double
precision, numeric

A insertion of other unnecessary but valid SQL commands e.g. AUTO
INCREMENT, NOT NULL
| Spaces inserted into fieldnames e.g. Product Number

Max 2 if additional fields added

Sequence of instructions / program / code;
NE programming language

Note: Do not award mark for program if candidate clearly means HTML

which is executed/run/interpreted on the server (instead of the client);
executed/run/interpreted when a web page is requested; [to generate a web
page (and its contents) which the server returns to the client // generating of
dynamic web pages;
Max 2

® Max 1 point from this list:
Retrieve ProductNumber a
stores values in variables;
R responses that suggest these two comman
input the values

values input by user;

are making the user

Max 1 point from this list:
from the web page/web site

using POST/GET meth
Max 2

(i)  Querylretrieve data the products table;
to retrieve the pric product being ordered/selected on form/product
that has correct product number. gduct number in ProdNum;

~i5 RAC T I CE...

(i)  To send/output the Total Price back to the web server / web browser /
client;
A display price on web page
R sent to user / customer

Either

SELECT ProductNumber, ProductDescription, ProductPrice, Quantity
FROM Product, OrderLine
WHERE OrderNumber = 4013

AND Product.ProductNumber = OrderLine.ProductNumber
ORDER BY ProductNumber ASC

1 mark for SELECT clause with correct four fields

1 mark for FROM clause with correct two tables

1 mark for OrderNumber = 4013

1 mark for clause linking tables on the common field with no additional
unnecessary clauses added
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1 mark for ORDER BY ProductNumber, ASC is optional
Or

SELECT ProductNumber, ProductDescription, ProductPrice, Quantity
FROM Product INNERJOIN OrderLine ON

Product.ProductNumber = OrderLine.ProductNumber
WHERE OrderNumber = 4013
ORDER BY ProductNumber ASC

1 mark for SELECT clause with correct four fields

1 mark for correct two tables in FROM clause

1 mark for INNERJOIN together with ON

Product.ProductNumber = OrderLine.ProductNumber and no other joins
1 mark for OrderNumber = 4013

1 mark for ORDER BY ProductNumber, ASC is optional

In both solutions:
Do not award mark for SELECT clause if extra attributes listed.

Do not award mark for FROM clause if extra tables listed.

Do not award mark for ORDER BY clause if order descending.
Only award two marks for conditions if they are connected by AND.
Otherwise just award one of the
If candidate appears to have written
commands then mark the first qu

ere are two SELECT

A table names before fieldnames. ) dName
A “ or’ as delimiters for 4013
A ascending, (ASC) for ASC
R if ASC written before Prod
| Spaces inserted into field
A answers that candidate

0. r
ve surrounded by “ExecuteSQL()”.

If any of the errors listed below are made, they should result in at most one

H GG proveiy e i 5 con e s gachouid be herse

Q10.
(@)

. the addition of unnecessary punctuation such as semicolons
. the fieldname being written before the tablename

[20]

(@ member ID / user name; password/PIN;
A account name instead of memberID;
A answers to security questions;

(i)  Member (MemberID, CreditCardNo, Member(Full)Name, Address,
DrivingLicenceNo, EmailAddress, Mobile(Tel)No/TelNo); + attributes
from b(i)

| bars over attributes

(i)  ParkingArea (LocationCode, ParkingAreaName, PostCode);
A ParkingArealD instead of LocationCode
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(b)

R ParkingArea
R Name as attributes

(iv) Car (CarRegNo, LocationCode);
A RegNo/CarReg instead of CarRegNo
Allow follow through on foreign key from (iii)

(v) Booking (BookingRefCode, CarRegNo, MemberID, StartDateTime,
EndDateTime, LocationCode);;;
1 mark for CarRegNo and MemberID;
1 mark for StartDateTime and EndDateTime;
1 mark for LocationCode;
1 mark for BookingRefCode as primary key;
A 2 separate attributes for DateTime
A BookingRef/BookingID instead of BookingRefCode
Follow through on attribute names

Max 3

Booking Car

Member ParkmgArea

1 mark for each correct relationsh

If 4 or 5 relationships given, mark as follows:
All 4/4 or 5/5 correct: 3 mar
3/4 or /54 correct: 2 marks

2/4 or3/5 correct: 1 mar
All other cases: 0 marks

XAM"PAPERS'PRACTICE.-

()

SELECT MemberID, (MemberFullName,) CarRegNo,
StartDateTime, (EndDateTime) FROM (Member,) Booking

WHERE Member.MemberID = Booking.MemberID

AND EndDateTime BETWEEN 1/12/07 AND 31/12/07

ORDER BY MemberID (ASC/DESC)

A other attributes if present in candidate’s booking table

Alternative Answer:
SELECT *; FROM Booking;
WHERE EndDateTime LIKE “*/12/07”

A StartDateTime instead of EndDateTime
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Q11.
(@)

P1 if attribute.table notaion used

P1 for extra punctuation or tbl in front of table name
| punctuation around dates/times

| case of keywords etc

A other wildcard characters

Alternative Answer:

SELECT MemberID, MemberFullName, CarRegNo,
StartDateTime, EndDateTime

FROM Member INNER JOIN Booking

ON Member.MemberID = Booking.MemberID
WHERE EndDateTime >= 1/12/07 AND
EndDateTime <= 31/12/07

ORDER BY MemberID

Disadvantages of system
Causes

Repetitive data entry;

Data items stored on more than o
Files cannot be shared;

No centralised, authoritative store of data;
Effects:

Wastes time;

Increases risk of errors;
Wastes storage space;

Can cause data inconsistency;
Won'’t know which data is c

esultant effect to max
per cause

1 mark per cause and 1
Can give more than 1 e

Max 4

XAM: - PAPERS PRACTICE

()

Data files are structured differently / have different fields;

For different applications;

So may not be compatible;

/[Different files may have e.g. names and addresses;
In different formats / field lengths;

Definitions

® Attribute — a property or characteristic of an entity;

(i)  Primary key — an attribute that will identify a particular instance of an

entity
A a field which identifies a record

(i)  Foreign key — an attribute in one table that is (linked) to a primary key

attribute in anther table;

A afield in one table which is a primary key field in a (linked) table

Page 26 of 58

[15]



@ (0

CustomeriD;

(i)  OrderNumber & OrderLineNumber
A OrderNumber & PartNumber
1
(i)  PartNumber, OrderNumber
1

(iv)

Field Surname FirstName DateOfOrder | Description Quantity
Table Customer Customer Order Stock OrderLine
Show v v
Criteria [(Enter) [(Enter) First [(Enter) Date

Surname] Name] of Order]
/[Criteria Smith Jeremiah =23/04/06

Mark as follows: nb Either

2" column
Customer + [Enter Surnam
1 mark

3" Column
Customer + [Enter Fir
1 mark

4™ Column
Order + [Enter Date of Order] or =23/04/06

XAM-2ARERS PRACTICE

A date in other similar formats, Order + 23/04/06
1 mark

5™ Column
Description + Stock

/I PartNumber + OrderLine
1 mark

6" Column
Quantity + OrderLine
1 mark

‘Show’ (tick, ‘Yes’, true’) for Description (PartNumber) + Quantity
1 mark

A Show in all columns

| anything else in ‘show’ cells
(5" & 6™ columns can be interchanged)
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Q12.
(@

(b)

0) A Hardwareltem
B EquipmentLoan
C ‘is out on’;
A any wording with similar meaning
R one to many relationship

1 mark for A and B, 2 marks for C

(i)  Entity-Relationship Diagram;
A E-R diagram
A E-RD
R E-A-R diagram

CREATE TABLE Hardware Item
(Description VARCHAR (30)
Make VARCHAR(15)

Model VARCHAR(15)

A text/string instead of char/varch
1 mark

(Inventory)RefNo CHAR(20) PRI Y KEY
A string/text/character/VARCHAR of CHAR(20)
1 mark

PurchaseDate DATE,
A DateOfPurchase DATE
A Date/Time instead of D
PurchasePrice CURRE
Location VARCHAR(4))

DECIMAL/MONEY/N loat/Single.in def C Y
XA », CE
A /number instea VA

1 mark
Alternative for InventoryRefNo:

(Inventory)RefNo CHAR(20), PRIMARY KEY(InventoryRefNo),
(Inventory)RefNo CHAR(20), NOT NULL,, PRIMARY KEY (InventoryRefNo),
A VARCHAR(20) instead of CHAR(20)

Note: string lengths do not have to be exact/present except for
InventoryRefNo

CREATE TABLE EquipmentLoan

(Inventory)RefNo VARCHAR(20),

A NOT NULL

If not DDL but composite key identified, give 1 mark
Location VARCHAR(4),

(Staff) Initials VARCHAR(3),

DateRemoved DATE,

DateReturned DATE,

A NOT NULL

1 mark
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PRIMARY KEY (InventoryRefNo, DateRemoved)

1 mark

FOREIGN KEY (InventoryRefNo) REFERENCES Hardwareltem
(InventoryRefNo))

1 mark

P1 for extra attributes

(c) SELECT (Hardwareltem.)Description, (EquipmentLoan.)DateRemoved,
1 mark

EquipmentLoan. (Inventory)RefNo,
A Hardwareltem.InventroryRefNo
1 mark

FROM Hardwareltem, EquipmentLoan
1 mark

WHERE Hardwareltem. (Inventory)RefNo = EquipmentLoan.(Inventory)RefNo
1 mark

AND (EquipmentLoan.)DateRemoved > givenDate
A>=
A=>
1 mark

ORDER BY (EquipmentLoan.) (In
1 mark

or

SELECT (Hardwareltem.)D
1 mark

.)DateRemoved,

EquipmentLoan. (Inventory)RefNo

XAM BAPERS PRACTICE

FROM Hardwareltem

INNER JOIN EquipmentLoan
Note: can swap tables

1 mark

ON Hardwareltem. (Inventory)RefNo = EquipmentLoan. (Inventory)RefNo
1 mark

WHERE (EquipmentLoan.)DateRemoved > givenDate
A>=

A=>

1 mark

ORDER BY (EquipmentLoan. )(Inventory)RefNo;
A Hardwareltem.InventroryRefNo
1 mark

F/T with attribute names

P1 for tbl prefix
P1 if table name after attribute name
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| extra punctuation

6
[15]
Q13.
(@) CandidateNumber;
1
(b)  Table contains repeating groups;
R repeated data/fields/attributes
ModuleCode, ExamSession, ModuleMark, Level, TotalMark, Grade contain
multiple values; mention at least one attribute by name (forename/ surname
T.0)
There is redundant data T.O.
Max 1
(c) 1 mark for correct primary key, 1 mark for correct other attributes,
| spaces/underscores in attribute names
Extra attributes = T.O.
(i)  Pupil (PupilForenames; Pupi teNumber);
A (Forename,Surname,Can
2
(i)  ModuleResult (CandidateN ExamSession,
ModuleMark)
2
(i)  PupilGrade (Candida k, Grade)
2
(d)
Papil
XAM ERS#4FACTICE
relationship
PupilGrade ModuleResult
I PupilGrade >-< ModuleResult
2

(e)

Must use same attributes as in (c) above (mark as F. T.) | case
SELECT PupilForenames,Pupil Surname, Grade | pupil. / pupilgrade.(1)
FROM Pupil, PupilGrade(1)

WHERE Pupil.CandidateNumber = PupilGrade.CandidateNumber

AND Level=" A’

accept Level="A’ or Level=A(1)

ORDER BY TotalMark DESC,; A Descending (1)

OR

SELECT PupilForenames,PupilSurname, Grade(1)

FROM Pupil INNER JOIN PupilGrade ON Pupil.CandidateNumber =
PupilGrade. CandidateNumber(2)

WHERE Level = “A”

Page 30 of 58



accept Level = ‘A’ or Level=A(1)
ORDER BY TotalMark DESC,; R = Desc(1)

If pupilForename.pupil penalise once

Q14.

(@) Contains a repeating group;
OR
Cells for one or more of SubjectID, SubjectName,
ExamBoardSubjectOfficerName,
NumberOfCandidatesEntered contain multiple values;
R Repeating attributes, etc

(b)  Attribute names must not be redefined (exception: allow Center).
1 mark for attributes(lose this mark if extra attributes), one mark for correct

primary key

1
Centre(CentreNo, CentreName, Centre Address)
1

0 ﬁ
1
CentreEntryNumber{CentreNo. SubjectID. NumberOfCandidatesEntered)
(i) 1

—

1

Subject{SubjectlD, SubjectName, ExmnBoaIdSubja}:lOfﬁceere}

(iii)

| spaces in attribute names
| capitalisation

© @

XAt ERS PRACTICE

Centre

Centre
Entry
Number

S 2 2R\

Page 31 of 58




(ii)

Centre

Subject

/N

(d) L Inner join, Join
A Without commas
R Brackets in Select and anywhere else except:
A Brackets around (DateReported < 1/3/2005) and
(ExaminationOfficer.CentreNo=Problem.CentreNo) as shown
Asc is optional but if present it must be at end of Order By line
(A Ascending)

Penalise brackets once

EXAM PAPERS PRACTICE
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1
Select ExamOfficerSurmname, CentreNo, ProblemDescription | Penalise And in this line |
1
From ExaminationOfficer, Problem  R. If And used unless penalised above

A Datein 1
anv
representation| Where DateReported < 1/3/2005 I. Quotes hashes Absence of separators

1 A IsLessThan

And ExaminationOfficer.CentreN o = Problem.CentreNo 2‘ LessThan for
1

Order By CentreNo Asc |,-m: 15 optional | A. If candidate uses relation name in fromt

Tiei . of attributes, eg. Select

Pendse ncorrect ExaminanonsOffi cer Exam OfficerSurname)

use of relation Or

name once 1

Select ExamOfficerSurname, CentreNo. ProblemDescription

1
From ExaminationOfficer.Problem R. If And used

Where ExamnationOthcer.CentreNo = Problem.CentreNo
1

And DateReported < 1/3/2005

treNo = Problem .CentreNo)

On (ExaminationOfhic
1
‘Where DateReported <1/3/2005

EXAM==ARERS PRACTICE

Asc 1s optional

(e) R Brand names word processot//word processor with e-mail support;

Q15.
(@ I Minor spelling

WorkDone

Student

/N

(i)
1
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Student { Mark Awarded
(ii)
1
LifeCycle ! ] )
Phase < Mark Awarded
(i)

(b) Penalise table name. field name in reverse order once
R Quotes and additional constructs
| Table names unless in wrong order or wrongly expressed

0] Select FirstName, Surname
From Student;

(i)  Select Student.FirstName, Student.Surname,
Mark Awarded.Mark;
| table names unless incorr

From Student, MarkAwarded;

| table names unles

Order By Student

A Ascending
/Asendin

XAM-EFAPERS PRACTICE .

[9]

Q16.

(@ NB Take note of labelling inside boxes because candidate’s positioning
of labels may be opposite to that shown below
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oneto many

. . M
Alternative syvmbols one to many ry
r .
Y g
many to many
_ < e Accept minor mis-
oneto many i oo spelling or spaces
_ _ between parts of
many to many entity name.
_ L= =2 A plural names
one to many I. Box outlines
1 1l
many to many
i1l n
0)
H
Gala { GalaRace
1
(i)
GalaRace
Swimmer
1
(iii)
GalaRace
XA E -
(iv)
H
Gala { Swimmer

(b) R Thlin front of table name - penalise once

0] Select Surname
From Swimmer
Where SwimmerNO = 6;

Select Swimmer.Surname is OK
| Brackets surrounding attributes
R Extra attributes, tables, criteria

I Quotes around value 6
(I
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(ii)

(iii)

Select SwimmerNo
From GalaRaceSwimme
Where (RaceNO = 5); And (GalaNo = 2);
Order By TimeRecordedFOrRace;

| Brackets surrounding attributes, table names in from of attributes
unless correct

A Criteria without brackets

R Extra attributes, tables, criteria in this solution but be careful because
candidate may give an alternative involving extra attributes, tables
criteria that will work

| Quotes around value 5 and value 2

A Asc or Ascending in correct place i.e. after TimeRecordedForRace

R Asc/Ascending in any other position and/or with other words

Select Swimmer Surname
From Swimmer, GalaRace;
Where (GalaNo = 4);
And (GalaRace.SwimmerNoOfWinner
=Swimmer. Swi

OR
Select Surname
From Swimmer

R =in place of In
| Brackets

A Select Swimmer name, GalaRace.RaceNo From..
OR

kets m

XAM-PAPERS PRACTICE

Q17.
@)

(b)

A GalaRace.GalaNo = 4
AndSwimmerNoOfWinner = SwimmerNo is OK

[11]

Contains a repeating group;

OR

One or more of Routeld, RouteName, RouteArea, RouteDescription contain
multiple values;

Attribute names must not be redefined

(i)

(ii)

Leaflet

Route
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()

Leaflet f < Route

N
\
N

(d) L Innerjoin, Join Asc is optional e at end of Order By
line (A. Ascending)

Penalise And once in this line

R. If And used

I. Quotes/hashes/Absence of sep
OR

Candidate may use relation name in front of attribu
Person.Surname
Asc is optional
to max

XAM"PAPERS PRACTICE

0] Word processor//word processor with e-mail support;

eg. Select

(i)  Desktop publishing; A. publishing package or anything with publishing

(i)  Spreadsheet;
R. Database & spreadsheet
R. Finance package.
R. Accounting package

Q18.
@ ()
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/
Borrower BookLoan
N

A Alternative notations for degree of relationship

Book < Borrower

|. other entities

(ii)

) () Select Book.Title
A Title
From Book;
Where Book.ISBN = “1-57820-082-2";
Any extra attributes lose m
R 1-57820-082-2 Need quo
A ‘1-57820-082-2’
R ThIBook — penalise once
R Title.Book, wrong or

Al
atl

= “1-57820-082-2";
tes used

(i)  Don’t need Book i elect
Select Book.Aut ame, Book.ISBN;

A BookCopy.ISBN in place of Book.ISBN

XAM:EFARERS #RACTICE

And (BookCopy.AccessionNumber = 1234)

A AccessionNumber in place of BookCopy.AccessionNumber

R quotes on 1234

Any extra attributes lose mark where extra attributes used

Brackets non-essential. May see conditions interchanged, this is Ok
A in for =

Select Authorname. ISBN
From Book -——="
Where ISBN = (Select ISBN From BOOE;V\

WIE AccessionNumber = 1234)

* -

2 2

Penalise ThiBook/ThiBookCopy once

(c) Mail-merge//Mail-merging
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Q109.
(@

[9]

Medical E

Condition B — Ward
|~ -

. ? GIVEN
s

Patient -

Medical Patient
Condition L .

.

(NB don’t allow relationship betw

(b)  For each extra attribute lose one

(i)

(ii)

tMedical Condition)

Max 3

Ward(WardName, Nurseln
A NumberOfBeds, NameOf ,
R Wardld, Name, NurseName. Name OfNur
NumOfBeds

elnChargeName
edNo, BedNumber,

3 >
XA I !-alent(PatiéntK)I, Surg!, gﬁame, AdlregMI C E

(iii)

(iv)

WardName)

A Patientld, PatientNumber, PatientSurname, PatientForename,
PatientAddress, DateOfBirth, PatientDateOfBirth, PatientGender, Sex,
PatientSex

MedicalCondition(MedicalConditionNo,
Name,RecommendedStandardTreatment)

A MedicalConditionld, MedicalConditionNumber,
MedicalConditionName, X

ConditionName, StandardTreatment, Treatment,
RecommendedTreatment

R ConditionNumber, ConditionID

PatientMedicalCondition(PatientNo. MedicalConditionNo)
A Attributes rejected in (ii) and (iii) for PatientNo and MedicalCondition
No R If attributes used are not consistent with (ii) and (iii)
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(c) Accepttblin front of table name;

Select Patient.Forename, Patient.Surname,
PatientMedicalCondition.MedicalConditionNo
From Patient, PatientMedicalCondition ;
Where Patient WardName =‘Victoria’® ;
And Patient.PatientNo = PatientMedicalCondition.PatientNo

A Forename, Surname, MedicalConditionNo, WardName

Q20.
(@)

Max 3

[12]

Customer

Given

/N

OrderLine

XAM PAPERS

< Product

If candidates gives more than required mark all to a max of three

(b)  NB Order of attributes is immaterial

0] 1 mark for primary key 1 mark for other attributes unless additional

attributes

A Quantity, StockLevel, Stock, AmountinStock, Amount,
NumberinStock, Qty_Stock, Qty

A Description

Product (Productid, ProductDescription, QuantityInStock)

(i) 1 mark for primary key 1 mark for other attributes
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(unless extra other attributes)

A Name, Address, (Customer)TelephoneNo, (Customer)
TelephoneNumber, TelNo, (Customer)TelNumber,

R Phone, Telephone, A Multiple lines for address including postcode,
etc,

A Breakdown of name into forename, surname.

Customer (Customerld, CustomerName,

CustomerAddress, CustomerTelNo);

@ii) 1 mark for primary key 1 mark for foreign key Customerld 1 mark for
other attributes unless extra other attributes

Order (ABCOrderNo, Customerld, CustomerOrderNo,
OrderHasBeenDespatched)
A Despatched, OrderDespatched, OrderStatus

(iv) 1 mark for primary key 1 mark for ABCOrderNo, LineNo,
1 mark for foreign key Productld, 1 mark for QuantityOrdered, unless
additional attributes
A OrderLineNo, OrderLineNumber LineNumber, Line
A Quantity, Amount, Qty, Number

OrderLine (ABCOrderNo,Li ntityOrdered)

(c)  Attributes must correspond with t in part (b)
A Yes, ‘Yes’, “Yes”, Y, Y, “Y”,
A Despatched, ‘Despatched’, “De True.(1)

Select CustomerName
(Score zero for extra attribu
1 mark

From Order, Customer

XAM PAPERS PRACTICE

Where Customer.Customerld = Order.Customerld 1
And Order.OrderHasBeenDespatched = True
1 mark

Order By ABCOrderNo
1 mark

Mark first Select statement, but give credit for Order By ABCOrderNo.
Associate And with one of the conditions.

OK for parts of statement to be on same line, e.g. Select CustomerName
From Order, Customer

A Customer.CustomerName

A Order By ABCOrderNo ASC

A Order By Order.ABCOrderNo

A OrderBYy for Order By

A the use of aliases, e.g. Select D1.CustomerName

From Customer D1, Order D2

Etc.

A “Customer.Db” Or Customer.Db , “Order.Db” Or Order.Db

A OrderHasBeenDespatched = True
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Q21.
(@)

(b)

A Order By ABCOrderNo Ascending
A From tbl Customer, tbl Order

GIVEN
{: Client } Agent
NS (1)
(1)
VAN
[ClientAuditionl
Appointment [
N
(1)
(1)
/]
P Py D e ;
<] Producer [ < Venue
(1) (1)

-:‘: VenueHired :}

YRR Ao o 'ﬁawAﬂEh el . e abRA(fE'FdIGE

which are clear are allowed

() Producer (ProducerID, ProducerName)

No extra attributes

(i)  Venue (Venueld, VenueName, VenueAddress/Address)

No extra attributes

1

1

(i)  Client (Clientld, ClientName, Agentid)

Max 1 if extra attributes

1

1

(iv) VenueHired(Producerld,ApptDate, Venueld)

1 for correct primary key
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Or

1 1
VenueHired(Venueld,ApptDate, Producerid)

1 for correct primary key
For each extra attribute lose mark from allocation except primary key
mark

Accept Date and Time
Max 1

1
(v) ClientAuditionAppointment (Clientld, ApptDate, ApptTime, Producerld)
and/or VenuelD

1 for correct primary key
Accept Date and Time

(c) Select Clientld, ClientName, Client/Agent.Agentld, AgentName
1 1
From Client, Agent
Where Client.Agentld = Agent.Agentld
1

Mark only first Select... if more than one
1 for 4 correct attributes
1 for correct table name in front o

[20]

Q22.
@

Mg Mﬁiﬂ“d;TIC E

GoalScorer

(1) @

1) (1

(1)

Player

(b) ()
(1) )

Player(PlayerIDNo, PlayerSurname, PlayerForeNames, DOB,
ContactTelNo)
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PlayerID/PlayerN /Surname, ForeNames /TelNo
o

Not IDNo instead of PlayerIDNo

(i)
(2) 1)
Match(MatchDate, StartTime, OppositionTeamName, HomeAway, GoalsFor,
GoalsAgainst
Date Opposition Allow StartTime
underlined
Or
1)
Match(OppositionTeam Name, HomeAway, MatchDate, StartTime, GoalsFor, GoalsAgainst)
(iii)
o @ (1)
GoalScorer(MatchDate; Playerl|

NoOfGoals)
(1)
Or

1 @
GoalScorer(MatchDate, Shirtld
NoOfGoals)

@

Or

XAM R RACTICE

atchPlayer(MatchDate, ShirtldNo,

PlayeridNo)
(1)
Or
(1) (1)
MatchPlayer(MatchDate, PlayerldNo,
ShirtidNo)
(1)
)
/OnShirtldNo/OnShirtNo/OnShirtld
(1 1) 1)
Substitution(MatchDate, OffPlayerldNo, /SubstitutedPlayerldNo.
OnPlayerldNo)
(1) SubstitutePlayerldNo
OffShirtID No/OffShirtNo/OffS hirtId
Or
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(1) (1) (1)
Substitution(MatchDate, OnPlayerIdNo,
OffPlayerldNo)

()

OnPlayerldNo and OffPlayerIDNo attributes above must be distinct
Allow StartTime undelined and Time (SubstitutionTime) underlined

[20]

EXAM PAPERS PRACTICE
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Examiner reports

Q1.

(@)

(b)

()

(d)

Q2.

(@)

Over three quarters of students achieved some marks for completing the E-R
diagram, with approximately a third achieving some marks. A straightforward way to
determine the nature of the relationships is to identify which attributes are used to
link the relations and in which relation such an attribute is the entity identifier/primary
key and in which it is a foreign key.

Good responses to this question part recognised that the data types and fieldnames
were in the wrong order and that the primary key had no data type. Two thirds of
students identified at least one error and just over a quarter identified two.

Over half of students achieved some marks for this question. The most common
valid responses referred to the elimination of data redundancy and data
inconsistency.

This question received a wide range of responses, with four fifths of students
achieving some marks but only slightly over 10% achieving full marks. The most
commonly achieved mark was for including the condition that identified records for
the correct date. It was pleasing t ents were also able to identify
the conditions required to join the rs were failing to include all
of the required tables in the FROM clause and mis out delimiters around the
date.

Approximately a third of students correctl
of CarRegNo and JobDate C
response was CarRegNo O
have allowed a car to be

at a composite key made up
most common incorrect
own. This could not have been used as it would not
ked into the garage for more than one job.

) ood responses recognised that a customer migh n more o
ing the owﬁﬁ ﬁ ta redunﬁéI he p'(sssH ty of data
inconsistency would educed. tudents ha e iven enario‘in‘the

()

(d)

(e)

question it is important that they make reference to this when responding.
Responses such as “it would make the database more normalised” were not
considered to be enough to be mark worthy as the student had not shown that they
understood why the original design was not normalised nor that they appreciated the
benefits of making it normalised.

Three quarters of students gained some marks for completing the entity-relationship
diagram. Some students used non-standard notations which were not considered
creditworthy or drew more than three relationships on to the diagram. Students who
draw more relationships than are asked for in this type of question face having their
maximum mark limited.

Whilst three quarters of students achieved a mark in this question part for correctly
identifying the data that would be required to perform this update, only a third
achieved marks for producing syntactically correct SQL. Common errors were to use
INSERT INTO Or SELECT instead of UPDATE, to specify the fieldname in the UPDATE
clause instead of the table name and to miss out the condition necessary to identify
which record to update.

This was the least well-answered of the question parts that required students to
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Q4.

write SQL code. More students believed that they should have used an UPDATE
query than realised that they needed to use 1NSERT. Of those who did use INSERT,
the most common errors were to miss out the keyword INTO, to miss out brackets
where they were required or to put the numeric quantity value into quotation marks.

()  This was the best-answered of the SQL question parts. The majority of students
knew the correct structure of query to search for data although there was
considerable variability in the accuracy of their solutions and just under a fifth of
students gained full marks. Common syntactical errors were to add in brackets
where they were not required, eg into the list of fieldnames or around asc, to put
commas or semi-colons between each clause or to use the keyword aND in the
SELECT and FROM clauses in place of a comma. When a query requires that data
from more than one table is used, students need to remember to include an
appropriate condition to join the data from the two tables (either using an on clause
or additional wHERE conditions). A small minority of students attempted to write two
distinct queries to retrieve the required data separately from each table.

(@) Justunder half of students achieved some marks for this question. A common
incorrect response was to add the Make and Mode1 attributes to the part relation.
This was not an appropriate solution as it would have only allowed each part to be
fitted to a single make/model of car, without introducing data duplication in the parts
table. Students who identified the appropriate solution of creating a new relation
containing the attributes PartiD, achieved two marks rather
than three as they did not identify ary key for the table.

This question was about relational data ndidates had to draw
relationships onto an Entity-Relationship diagram. Most idates achieved at least one
mark, but only about a third.achiev, isi ber drew only two
relationships when the question equired.

For part (b) candidates had to plete an update query. This was well answered. The
most common errors were to include quotation marks where they were not required or to

eeonfus out the synta ir Stali r exampl ineludi iel
i it aie fanaifen b OPDATES A Lo | 1l I
Part (c) required candidates to write a query to retrieve data from the database. The vast
majority of candidates understood the basic structure of a query and were able to achieve
some marks. Common mistakes were to include the Customer table in the FROM clause,
which was not necessary, to miss out the part of the link between the Parcel and
PriceBand tables that related to the parcel weight and to put the list into descending
instead of ascending order. Some responses were seen that included (ASC) in brackets in
the ORDER BY clause. The inclusion of brackets would prevent this from working; the

brackets are included in mark schemes to indicate to examiners that the ASC is optional,
they are not part of the language syntax.

Candidates needed to redesign part of the database to eliminate some redundancy that
was identified for part (d). The majority of candidates recognised that a new relation was
required to represent the postcodes, but the number who correctly designed the new
relation and redesigned the Parcel relation was relatively small. The most common error
was to include the house number in the new PostcodeLookup relation instead of leaving it
in the Parcel relation.

Q5.
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This question part (a) required that students completed an Entity-Relationship diagram.
The vast majority of students were able to achieve one mark but less than half achieved
both.

For question part (b) students had to write a DDL definition of the Treatment relation. This
guestion part was very well answered. Students need to ensure that they use correct SQL
syntax and data types if they are to achieve full marks. A small number of students wrote
definitions for a different table.

For part (c) students had to write an SQL query. This question part achieved an excellent
range of responses. The requirement to search for appointments that fell between two
dates seemed to cause some confusion, with students not realising that they could simply
use the > and < operators. Some students used other operations to extract the year part
from the date, and whilst some of these were correct and markworthy many were not. This
year there appeared to be fewer students who lacked any knowledge of how to form a
guery correctly in SQL.

Q6.

Overall, students demonstrated a satisfactory ability to use SQL in question parts (a) to

(©).

(@) This part was the worst tackled of the three. Commonly made mistakes when
defining the table in this part wer data types, to include the
field EngineSize, to declare RegistrationNumber to be an integer or to use non-SQL
syntax. Some students attempted inton the PolicyType to ensure
that it could only be one of the twi tudents were not expected to
know how to do this, so incorrect were not penalised.

(b) Inthis part, just under half of students got full mark any students did not appear
to really know the correct sy mmand, but achieved an

mistake was to fail to put
values.

X &MS to this part Esaml g, given ﬁr e&fﬂt‘stﬂ:@e
dto wri&% i am over. )& e is

was a fairly simple example, involving only two tables. Only one third of candidates

achieved full marks, though half managed to achieve three of the four marks. As in

part (b), one common mistake was to miss quotation marks around the registration
number. Other mistakes were to use the keyword GET instead of SELECT and to

miss out the AND operator in the WHERE clause. Pleasingly, most students realised
that a condition was needed to link the two tables together.

tation marks around the registration number or colour

(d)  Parts (i) to (iii) were about server side scripts. Just under half of candidates were
able to achieve full marks for part (i) by explaining that a server side script was
program code that was executed on a server. Some also recognised that the trigger
for this could be the requesting of a web page and that the output would be a web
page. Part (ii) was the least well tackled part, with only around one third of students
achieving any marks. The Request object is used to fetch user-inputted data from
the web server that it will have been sent when the web page that the data was
entered on was submitted. The majority of students believed that the Request object
was used to either query a database or that the execution of the command would
trigger a request to the user to input data at that time rather than retrieving already
input data. Almost all of the candidates got one of the two marks for part (iii) but few
clearly explained that the output would be written to a web page which the web
server would return to the web browser on the Police Officer’'s handheld terminal.
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(e) This part was about extending the design of the database to store safety certificate
information. The majority of candidates scored at least two of the three marks. Most
candidates correctly identified that a new table would need to be created, what the
fields in this table would need to be, and that Certificate Number would be the
primary key. Those candidates who scored two but not three marks usually made a
mistake with regard to how the new table would be linked to the existing database,
stating that the CertificateNumber would be added to the Vehicle table as a foreign
key. This solution would not work as this would only allow one certificate to be
associated with each vehicle, and it was required that previous certificates could
also be stored. The correct solution was to put the RegistrationNumber from the
Vehicle table into the new table as a foreign key.

Q7.

Part (a) was much better answered than when a similar question about the meaning and
purpose of normalisation was asked in 2010. As in 2010, the meaning was better
addressed than the purpose, with many candidates able to give a good definition. A few
candidates failed to achieve marks by just writing “it relies on the key, whole key and
nothing but the key" without making clear what “it" was.

The most commonly made creditworthy point in relation to the purpose of normalisation
was that it would eliminate data redundancy. Candidates need to be aware that there is a
difference between redundant data and ' undant data is data that is
unnecessarily duplicated, for example, dress twice because they
have purchased two items. Data duplication is simply sto data twice. Primary key
values which are also foreign keys can icated in a database without being
redundant as they are required for the r erefare a goal of normalisation is to
eliminate data redundancy but only to uplication.

Other good responses included eliminating the possibilit
preventing insert, update and del

data inconsistency and

Part (b) was moderately well a red with over two thirds of candidates achieving at
least one mark, but only arou guarter achieving all three. Candidates who struggle to
draw this type of diagram would benefit from looking at the relation definitions and

mtﬁmmh fieldsﬁ Wﬁgwhich otfﬂeﬁr@e@f‘ale@dEas

Part (c) was well answered. In common with 2012, we only accepted valid SQL types and
this year we also insisted on accurate SQL syntax, albeit allowing minor errors. The most
common mistake was to not give a data type to the field that was the primary key.

For part (d) the SQL query was well tackled, but only around ten per cent of candidates
achieved full marks. There is a discernible improvement in candidates' knowledge of SQL
syntax. The most common mistakes were to either only include the Customer table in the
FROM clause (presumably as both of the output fields were from this table) or to
unnecessarily include the Furniture table in it.

In part (e) candidates were asked to correctly identify that the ALTER TABLE command
was the appropriate one from the list of three that were given. The other two, incorrect,
responses were both chosen more frequently than the correct response.

Q8.

Part (a): Just over half of students correctly identified that the key was a composite key.
On this occasion, as the question did not refer directly to the example on the question
paper, the answer compound key was also accepted — although it is important to note that
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these two terms are not equivalent.

Part (b): This question was not tackled well, but good students recognised that relations in
a normalised database would have no repeating groups of attributes, no partial
dependencies and no non-key dependencies.

Part (c): As in previous years, students had difficulty completing the entity-relationship
diagram with many incorrectly identifying the degree of the relationships. Only a third of
students achieved both marks for this question part.

Part (d): A pleasing number of students (approximately a quarter) achieved the full five
marks on this question part, which required that a query was written in SQL. Common
errors made by those who did not score full marks were: to forget to cross-reference the
tables using either linking conditions in the WHERE clause or INNER JOIN in the FROM
clause, to forget to enclose the string “Lucas Bailey” in quotation marks, and to miss out
the AND keywords if they were required in the WHERE clause.

Part (e): This is the first time that students have been asked to use the INSERT INTO
command in SQL. Most students scored at least one mark, for recognising that the first
line of the command needed to be INSERT INTO BOOK. More mistakes were made in the
second line, which should have been 837023, “Kenyan Safari”, “Karen Matu”, “African
Travel Guides”. The most common error was to try to set the values by using assignment
commands eg Author = “Karen Matu”. Another commonly made mistake was to leave out
the quotation marks for the values whic . Students were awarded
credit regardless of whether the value 837023 was in quatation marks as the data type

could have been either a string or num

Part (f): Students were required to rede ucture so that it would be able
to store data about multiple copies of th ilst remaining normalised. Good
responses recognised that a new relation would need to reated, which would contain
the existing BookID and a new pri i e BookID in the Loans
relation would then need to be re . Alternative solutions that
maintained normalisation were accepted as were answers in which students rewrote
new relations. The most com errors were to create a new primary key and store this
in the Book relation, which would have resulted in redundant data (eg author details being
d for each book), or t jon which edia q ityrin [stacksfigldrand
UBGslodi 168 books v dBred ST er wodcinl ik Alowed 11 W4T

keep track of the individual copies of a book when loans were made.

Part (g)(i): This question part asked about hashing, which is used so that searching,
adding and deleting records can be performed efficiently. Some students were able to
explain the purpose of hashing adequately, but many confused hashing in this context
with hashing for security purposes.

Part (g)(ii): This question part was moderately well answered, but most students did not
include enough detail in their responses to achieve both of the available marks. In
particular, whilst students recognised that the hash function would calculate a record
position, many did not explain that the calculation would be based on the value in the
record's key field.

Part (g)(iii): This question part was better answered than part (g)(ii). Many students
recognised that a collision would occur when two key field values mapped to the same
storage location and suggested an appropriate method, eg using the next available
location or a linked list, to deal with the problem. A small number confused collisions in
this context with collisions on a bus network.
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Qo.

Part (a): Most candidates got at least one of the two marks for this question part. Good
responses explained both the theoretical aspects of the problem with the order relation
and also the real-world consequences of this. Some candidates mistakenly stated that the
database contained partial key or non-key dependencies.

Part (b): Most candidates got some marks for this question, but full mark responses were
quite rare. A small number of candidates ignored the instruction to draw three
relationships and thus limited the maximum mark they were allowed to two out of three.
The most common error was to show an incorrect degree for the relationship between the
Product and Orderline relations.

Part (c): This question part was very well answered with most candidates getting some
marks and many getting all three. The most common mistakes were to define
ProductNumber as the primary key, but then to forget to give it a data type, and to declare
Price to be an integer data type. When marking this question we allowed the use of data
types that were taken from other languages rather than SQL, so long as they were clearly
equivalent. In the future it is likely that we will require the use of correct SQL data types
and syntax for full marks to be awarded to a response.

Part (d): A server-side script is a sequence of instructions that is executed on a web
server to generate web pages dynamically at the time that a request to view a page is
received. The majority.of candidates sh nderstanding of this and got
at least one of the two available marks. what a server-side script is,
some candidates gave examples of usage or described t in such a way that they
might have been templates rather than ar . A common statement that
was insufficient to be creditworthy was were stored on a server or
accessed from the server. This was not e could be said of static
HTML pages.

both marks, candidates had
eing retrieved from the web server or from the input

Part (e)(i): This question part was
to make clear that the values we
made in the web browser.

Part (e)(ii): This questlon art was well answered with many candidates getting both
&kt TAPERS PRACTIC

Part (e)(iii): Only a minority of candidates achieved the mark for this question part. Most
recognised that a calculation would be performed and the result of this would be output,
but to achieve the mark a candidate needed to explain that these results would be
displayed on the web page or sent back to the client computer and displayed in the web
browser.

Part (f): This question part was well answered. Most candidates clearly understood the
structure of an SQL query and many scored high marks. The most common mistakes
were to include spurious punctuation such as semicolons or commas in responses and to
include the Order relation in the FROM clause, which was not required. The correct
command to sort the results was ORDER BY ProductNumber, or alternatively, ORDER
BY ProductNumber ASC. Some candidates put brackets around the ASC which is not
correct syntax.

Q10.

For part (a) Many candidates could list suitable additional details required to be stored
about members (apart from those given in the question stem) such as MemberID or

unique user name and a password or the answer to a security question. However, few
candidates then used these in the Member table definition, only listing those explicitly
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stated in the question. Many candidates correctly defined the table ParkingArea. Common
errors included using the same identifier for the table and for one of the attributes, or just
Name instead of ParkingAreaName. The member’s name is also stored in this database,
and so more descriptive identifiers need to be used. The car table definition should only
consist of the CarRegistration and the LocationCode. Many candidates did not seem to
notice that the primary key of the ParkingArea table was required, rather than inventing
another attribute such as DesignatedParkingArea. The booking table needs to store the
details required for a booking. Essential are MemberID, CarRegistrationNumber and
StartDate Time, EndDateTime. It should also store the LocationCode where the car is to
be picked up. The question stated that a BookingReferenceCode is given to the member;
this is unique and can therefore be used as a primary key. Many candidates lost marks by
adding redundant attributes, such as ParkingAreaName or not using the correct identifiers
for the foreign keys. Candidates should note that bars over attributes is not a standard
way of showing foreign keys. Foreign keys were not asked to be identified, but if they
were, a wavy underline would be expected.

In part (b) many candidates completed the entity relationship diagram correctly. However,
incorrect relationships included in the answer were taken into account and therefore such
answers could not score full marks. A member can make many bookings, but each
booking could only relate to one member. A car could be booked many times but each
booking could only be made for one car at a time. Each parking area could have many
cars parked there, but a car could only be parked at one parking area at any one time.
Non-standard notations are still in evidence, the most ambiguous one being arrow heads.
Candidates should be reminded of the standard notation of ‘crow’s feet'.

Part (c) of the question did not state explieitlyawhiehpattributes should be shown in the list
of bookings, so reasonable answers gaineekeredit=The search criteria caused many
candidates considerable difficulties. A possiblesanswer was: WHERE StartDateTime
BETWEEN 1/12/07 AND 31/12/07. Anothemereditable answer, using a wildcard, was
WHERE StartDateTime LIKE “*/12/07”. The most populatanswer was: WHERE
StartDateTime >=1/12/07 AND StartDateTime <=31/22/07. However, a common error was
to miss out the attribute in the partafterthe AND.

Q11.

Tihis was aguestion comparing flatiiles to'altelational databasey, Tihe two main .
disadvantagesiof the original 'systemswere.repetitive data entry leading to time“wasting
and an increased risk of errors, and data being stored in more than one place leading to a
waste of storage space and the risk of data inconsistency. Credit was not given for
suggestions such as what would happen if one of the staff were off sick, or how the
problem of an out-of-stock item was handled, as these were not in the context of the
guestion.

In part (b), many candidates ignored the premise of the question and simply stated that
the computers were not networked. The examiners were looking for the fact that the files
would have different structures or be using different software and so might be
incompatible.

In part (c) it appeared that a number of candidates knew the definitions of these terms but
did not gain marks because they did not take sufficient care with their answers. Attributes
are not defined in terms of records; an attribute is a characteristic or property of an entity.
There may be many fields that happen to be unique in a record but a primary key is a field
which uniquely identifies the record, or an attribute which defines a particular instance of
an entity. A foreign key is an attribute in one table that is a primary key in another table.

Most candidates correctly identified the primary key for the table Customer, but few
realised that the table OrderLine needed two fields for unique identification. Most, but not
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all, identified one of the two foreign keys in the table OrderLine. For part (d) (iv), Mr Smith
required to know what he had ordered on a particular date. The QBE grid therefore
required criteria for Surname, FirstName and Date OfOrder, the latter in an acceptable
date format, and then the Description and Quantity of the items he had ordered.
PartNumber was accepted in place of Description. The only items that had to be shown in
the resulting list were description and quantity, but candidates were not penalised if they
opted to show all fields.

Q12.
(a)

(b)

()

0] Many candidates had the entity names the wrong way round and most
candidates were unable to identify the label for C, with “one to many” a
frequent, albeit insufficient, response.

(i)  The majority of candidates were able to identify the type of diagram correctly
as an Entity Relationship Diagram

This was the first time that DDL statements were required to create tables. Very few
candidates seemed to have any experience of DDL and answered this part of the
question using the standard table notation. Credit was given for correctly identifying
the attributes and datatypes.

For the entity Hardwareltem, many candidates were able to identify the attributes
and data types for two marks, ho entify the primary key. The
use of “Autonumber” for a data type occurred too times. Candidates were
unable to identify the primary key ntkoan table and most candidates
used a made up primary key call rt a composite key. Candidates
were rarely able to successfully id gn

The SQL was generally well produced, with most ¢
FROM, WHERE and ORDE
failed to put the entity nam

idates using SELECT,

. A majority of candidates
ore the InventoryReferenceNumber in the SELECT
statement. Some candid used the word “AND” between fields in the SELECT
and between the table n s in the FROM clause. Candidates are continuing to
use “tbl” before the entity name, which is not appropriate. Many candidates were

KRN ol ErAGiig B ool e auede oh el

Q13.
(@)

(b)

Some candidates used the DateOfRemoval in the ORDER BY rather than Inventory
Reference Number.

Most candidates could identify the CandidateNumber as the primary key for
ResultsTable.

Many candidates are under the misconception that the example table shown in the
question contained redundant data. Certain values appeared more than once, but
this does not necessarily imply redundancy. The fact that there was another Ali
Patel with a different candidate number is not data duplication either. The inclusion
of this record was intended to steer candidates to understanding the importance of
CandidateNumber as the primary key.

Other misconceptions were that any database consisting of a single table was by
definition not normalised. Those candidates who could state that there was a
repeating group of attributes gained credit. This repeating group of attributes were
ModuleCode, ExamSession, ModuleMark, Level, TotalMark and Grade (they contain
multiple values).
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(c) Apleasing number of candidates could correctly identify which attributes belonged
in which table for a fully normalised solution. However, it seemed to cause much
more difficulty correctly identifying primary keys for these tables. Some candidates
invented new attributes to act as primary keys. This did not gain credit.

(d)  There are still unconventional ER diagrams in use. Candidates should show
one-to-many relationships as below:

Pupil

PupilGrade ModuleR esult

(e) The SQL is now generally well done. The majority of candidates gained 3 or 4 out of
the 5 marks for the SQL statement. Most did not appreciate that there needs to be
two criteria in the WHERE clause: SELECT PupilForenames,PupilSurname, Grade

FROM Pupil, PupilGrade

WHERE Pupil.CandidateNumber = ateNumber AND Level=“A"

ORDER BY TotalMark DESC

Q14.

Very few candidates were able t
was unnormalised.

the reason why the table

Many candidates stated that the reason was repeating attributes without thinking about

XAEAM PAPERS PRACTICE"

Therefore, this attribute is repeated in the table but this will happen in a fully normalised
set of tables as well. Repeating group is the correct term to describe the state of the table.
Other candidates gained this mark by implying repeating group. Their answers referenced
one or more of SubjectID, SubjectName, ExamBoardSubjectOfficerName,
NumberOfCandidates stating that for a given value of CentreNo these attributes contained
multiple values.

Question (b) was answered reasonably well with most candidates forming relations that
gained marks.

Candidates were also reasonably successful in (c) at identifying the relationships
correctly.

Many candidates were able to structure a solution for (d) that employed SQL in an
appropriate manner.

Several candidates placed relation names after attributes and not before as expected.
These candidates were penalised only once for this error. Some candidates attached “tbl”
to the beginning of every relation despite the relation names being given in the question.
This is a practice that has no basis in database theory. These candidates were therefore
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penalised once for this error. The commonest error was an error of omission. The SQL
Where sub clause “ExaminationOfficer.CentreNo = Problem.CentreNo” was frequently

missing from candidates’ answers.

Very few candidates were unable to name the type of package most suitable for a mail
merge operation, i.e. word processor, in (e).

Q15.

This was answered reasonably well on the whole. Although in part (a) some candidates
were unable to give the correct degree of each relationship. The critical thinking skills
demanded in part (a) appeared to be beyond some candidates.

Part (b) was answered reasonably well by most candidates. Errors that crept in were
lexical rather than syntactical. For example, several candidates used a colon after some
SQL keywords - “Select: “. Several candidates added “tbl” before each table name, e.g.
“Select FirstName, Surname From tblStudent”. Other candidates wrote
“FirstName.Student” instead of “Student.FirstName”. Very pleasingly, many candidates
were able to join the two tables, Student and MarkAwarded, together using “Where
Student.StudentID = MarkAwarded.StudentID”. Some candidates believed wrongly that an
attribute used in the where clause must also appear in the select list - “Select
...LifeCyclePhaselD ..Where MarkAwarded.LifeCyclePhaselD = 1...”.

Q16.

(@ This was answered reasonably
caused some candidates difficult
many-to-many relationship. Som
relationship could not exist.

the candidature. Part (iv)
hip between Gala and Swimmer is a
to think that such a

(b) Knowledge of and skill usin
candidates placed “tbl” in f
made minor errors of syn
careful reading of the qu

figure 2 in question 4 gave an example of a simple Select statement. Candidates
XAMABERS SRRCTICE -
I to view the'automati e d SQL is'n eal. nth
generated contains additional, unnecessary elements. Some candidates seemed to

have learnt their SQL directly from past papers. These candidates included the “;
symbol where it has appeared in past paper mark schemes.

e to fully competent. Some

of every table name and were penalised. Others
such as putting brackets around each attribute name. A
on paper might have helped reduce syntax errors since

Q17.

On the whole this question was well answered. However, many candidates failed to
identify accurately the reason why the table is un-normalised. The correct reason is that
the table contains a repeating group. Simply stating that the table contains ‘repeating
attributes’ is not sufficiently precise. An alternative acceptable answer was ‘one or more of
Routeld, RouteName, RouteArea, RouteDescription contain multiple values’. Such an
answer offered sufficient precision to be creditworthy.

Many candidates correctly identified the degree of the relationships. However, some of
these candidates then failed to apply the rule that the primary key is exported into the
many-side of the relationship when the relations are created. These candidates therefore
failed to obtain the foreign key mark in part (b) (ii). Some candidates clearly had sufficient
experience of SQL to write correct SQL statements. Others used incorrect syntax and
therefore failed to gain full credit.
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In part () many candidates attempted to name a package type as the question stipulated,
but some gave brand names and so failed to gain credit.

Q18.

Candidates this year did not perform as well as in previous years on this type of question.
The greater emphasis on writing SQL exposed gaps in some candidates’ knowledge.
Whilst many candidates coped with a single table query, fewer were able to give the
correct syntax for a query involving the joining of two tables. This question also exposed a
lack of formal treatment of the theory of SQL. Several candidates referenced the tables
Book and BookCopy as tbIBook and thIBookCopy, possibly because they have
experienced a software package that creates tables with this notation. Candidates lost
marks for using quotes on the accession number 1234 and not using quotes on the ISBN
value of “1-57820-082-2".

In part (a) (ii) several candidates could not cope with the many-to-many relationship
between entity Book and entity BookCopy and proceeded to add intersection entities so
that two or more one-to-many relationships could be drawn, not accepting that the
many-to-many relationship entity still existed. Other candidates drew an incorrect
relationship. Many candidates successfully identified that the relationship between
Borrower and BookLoan was one-to-many.

Many candidates correctly gave mail m

Q109.

Many candidates correctly identified thr
marks by not mapping the data require
some candidates used WardID and not
given NameOfNurseInCharge. Many candidates manage
correctly joining the tables Patien

statement was
Select Patient.Forename, ient.Surname,

P entMedicalCondition.MedicalConditionNo
From Patient, PatientMedicalCondition
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Q20.

In the past, candidates have scored highly on a data analysis question of this type with full
marks having been achieved by many candidates. Disappointingly, this time, very few
candidates achieved full marks although the majority of the candidature managed at least
twelve marks out of twenty. The analytical skill necessary for full marks in parts (a) and (b)
was not in evidence on many scripts. In others, candidates omitted to underline the
primary key despite being instructed to do so in the question stem or invented new
attributes such as ProductCode. Few candidates identified the composite key correctly in
part (b)(iv) ABCOrderNo, LineNo.

art (b) some candidates lost
s accurately. For example,

, NurseName and not the

n acceptable SQL statement
ion. The complete SQL

Candidates faired better at writing SQL with many candidates scoring at least four marks.
Few candidates were able to construct a compound Where condition,

“Where Customer.Customerld = Order.Customerld
And Order.OrderHasBeenDespatched = True”

but managed to score a mark for stating one of the two required conditions. Common
errors were including extra attributes in the Select clause and omitting one of the two
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required tables in the From clause. The correct SQL statement was:
Select CustomerName

From Order, Customer

Where Where Customer.CustomerId = Order.CustomerId
And Order.OrderHasBeenDespatched = True
Order By ABCOrderNo

Q21.

This was a popular question but not as well answered as similar questions in previous
years. Pleasingly the majority of candidates did use the notation supplied in the question
although some altered the given relationship to a many-to-many. No candidate was
penalised for this error.

(@) Veryfew candidates were able to correctly show the degree of four relationships.

(b) Despite an incorrect relationship in part (a), the same candidates were often able to
select the correct foreign key for the paired entities. Candidates seemed to be more
at home working with tables (relations) than entities and their relationships.

Many candidates were able to describe the Producer, Venue and Client tables
correctly. Some candidates used ID where ProducerID, VenuelD and ClientID
were required and therefore lost marks. Some candidates used Name where
ProducerNamerand VenueNam [ idates must be precise when
naming attributes.

Candidates need to ensure that t are normalised, i.e. contain
no extra attributes. Several candic ; alisation errors that should
have been easy to eliminate, suc ueHired, the attribute

VenueAddress in addition to the 3

Composite primary keys, a
candidates. The need to fi combination of attributes that is unique and minimal
is not well understood or isa skill that not many candidates have mastered.
Possession of the knowledge and ability to be able to select the correct combination

aﬁes is the Eﬁllrrch evel studﬁ
c)™" This'question revealed a lac n ge and exp iA Ql@logg

Select statement was required that performed a selection of data covering several
attributes and from more than one table. The candidates’ responses indicated little
knowledge and experience beyond selection of data for one attribute within one
table. Many candidates simply wrote four separate Select statements, one for each
attribute involving a single table each time, either Client or Agent. Such answers
were awarded credit but for the first Select statement only. The Where-clause was
badly handled by the majority of candidates. To handle this correctly required
experience of multiple table selections.

urce of difficulty for some

Q22.

This was a very popular question with candidates producing good answers but fewer very
high scoring scripts were seen, compared with similar questions on previous papers. This
probably can be attributed to the slightly greater complexity of the question compared with
previous years. To assist candidates, templates were provided on the question paper for
the first time, with mixed results. Several candidates ignored the templates and
constructed their own. Some removed the given one-to-many relationship from the
partially complete entity-relationship diagram and substituted one from many-to-many,
one-to-one or many-to-one. Candidates were not penalised for doing this since no mark
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was available for the given relationship. Other candidates added the Substitution entity
and its relationships to their diagram. The question did not include this entity. Candidates
therefore gained no credit for these. On the whole, candidates struggled to identify five of
the possible relationships correctly. Typically, candidates got three correct. Candidates
frequently misunderstood entities and their relationships by taking a literal view. For
example, the relation between Match and GoalScorer was interpreted as many-to-many
since each match may have many goal scorers and goal scorers play in many matches.

In part (b) candidates performed better. Candidates who restricted their analysis to the
given data requirements performed better than candidates who allowed their knowledge of
football to influence their response. For example, one candidate listed for the entity Player
the following attributes: Is He the Star Player, Is He the Man of the Match, How Did He
Score. The attribute chosen as the primary key was How Did He Score.

Marks were lost for lack of precision. Where PlayerldNo was expected, some candidates
offered IdNo expecting the examiner to fill in the missing detail. Match for MatchDate was
another example and less forgivable since Match was also the name of one of the given
entities. Composite keys caused difficulty for some candidates and often, when they were
attempted the combination of attributes chosen, did not satisfy the requirement of
unigueness.

Several candidates failed to think carefully enough and plumped for MatchID where
MatchDate satisfied the requirement for uniqueness. MatchDate is more useful for
guerying the database than Matchld. C ted a fairly good
understanding of how to model relationships in tables. F n keys were chosen
successfully by many candidates. How [ SS not correlate well, often, with
the degree of the relationship chosen f i s did not seem to reflect on
this discrepancy when it did arise and t he error in their E-R diagram.
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