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Terms and Conditions of Use

Terms and Conditions
Please note that the Terms and Conditions of this resource include point 5.3, which states:

“You acknowledge that you rely on your own skill and judgement in
determining the suitability of the Goods for any particular purpose.”

“We do not warrant: that any of the Goods are suitable for any particular purpose (e.g. any particular
qualification), or the results that may be obtained from the use of any publication, or expected exam grades, or
that we are affiliated with any educational institution, or that any publication is authorised by, associated with,
sponsored by or endorsed by any educational institution.”

Copyright Information

Every effort is made to ensure that the information provided in this publication is accurate and up to date but no legal
responsibility is accepted for any errors, omissions or misleading statements. It is ZigZag Education’s policy to obtain
permission for any copyright material in their publications. The publishers will be glad to make suitable arrangements
with any copyright holders whom it has not been possible to contact.

Students and teachers may not use any material or content contained herein and incorporate it into a body of work
without referencing/acknowledging the source of the material (“Plagiarism”).

Disclaimer

This resource is intended to supplement your teaching only.

It isthe teacher’s responsibility to decide how to use this resource to assist themselves and their students
appropriately. You may simply wish to read this material to better inform yourself and to help you prepare your lessons
and to give you ideas for your teaching. You may also consider whether it is appropriate to hand out some of the sheets
for reference and to use some of the activities for classwork or homework. You may also consider whether it is
appropriate to hand out the booklet to be worked through by your students more independently.

As with all pre-release material, it is the teacher’s responsibility to decide in what way to assist their students, and to
decide how this resource in particular can be used to fit into that assistance.

The resources here are provided as an interpretation of the pre-release material.
The author does not have any special knowledge of what to expect on any particular exam.

ZigZag Education is not affiliated with AQA, Pearson, Edexcel, OCR, WIJEC, CEA, International Baccalaureate Organization
or DFE in any way nor is this publication authorised by, associated with, sponsored by or endorsed by these institutions
unless explicitly stated on the front cover of this publication.

This publication is designed to supplement teaching only. Practice questions may be designed to follow the content of a
specification and may also attempt to prepare students for the type of questions they will meet in the examination, but
will not attempt to predict future examination questions. ZigZag Education do not make any warranty as to the results
that may be obtained from the use of this publication, or as to the accuracy, reliability or content of the publication.

Where the teacher uses any of the material from this resource to support examinations or similar then the teacher must
ensure that they are happy with the level of information and support provided pertaining to their personal point of view
and to the constraints of the specification and to others involved in the delivery of the course. It is considered essential
that the teacher adapt, extend and/or censor any parts of the contained material to suit their needs, the needs of the
specification and the needs of the individual or group concerned. As such, the teacher must determine which parts of
the material, if any, to provide to the students and which parts to use as background information for themselves.
Likewise, the teacher must determine what additional material is required to cover all points on the specification and to
cover each specification point to the correct depth.



Teacher's Introduction

This resource pack is designed to help you support your students taking the A Level Computer Science Paper 1
examination. It is based on the ‘Food Magnate Simulation’ preliminary material (C#) — for examination June 2020.

On the CD, you will find the following:

(] FoodMagnateSim thisfolder containsall of the content {PDF/DOCX) accessible via a HTML interface
Passwords.txt forteacheruse — this file contains all of the passwords for the protected PDFs (also listed below)

* PRINTED COPIES OF ALL THE MATERIALS IN THIS DIGITAL RESOURCE PACK ARE INCLUDED FOR REFERENCE.

Installation: Copy the entire FoodMagnateSim folder onto a network location that is accessible for students,
and provide them with a shortcut to the index.html file. All content can be accessed from this page.

Passwords: All of the PDFs accessible via the Solutions web page are password-protected, so that students can
only access them with your permission.

c0l-Commentary.pdf

c06a-ClassDiagramTasksMS.pdf
c06b-ClassDiagramFul l .pdf
c07-TheoryQuestionsMS.pdf
c08-ProgrammingTasksMS. pdf

The resource pack consists of the following:

@ Pre-release Commentary including a general explanation of how the program works (text and video),
y gag p prog
plus a more detailed, technical overview* describing each subroutine, class and attribute in turn.

*Note: although this section is intended to give extra support to teachers and students, it should in no way be seen
as a substitute to a student exploring the code for themselves. For this reason, this content has been placed on the
‘Answers & Solutions’ HTML page as a password-protected file, to allow you to control if /when students access it.

@ Class Diagram Tasks

Three partially complete UML class diagram tasks for students to complete while getting to grips with the
skeleton program. Students must add any missing attributes, subroutines, access modifiers, parameters and
return types. Completed versions are provided via the Solutions web page as a password-protected PDF.

(3 Written Questions

Theory questions testing students' understanding of the skeleton program, like Section C in the exam. These
questions require access to the program, but no modifications need to be made to the program. Write-on
(with answer lines) and non-write-on version are available format. Suggested answers are provided via the
Solutions web page as a password-protected PDF.

@ Programming Tasks
Fifteen modification exercises put students' programming skills to the test, like Section D in the exam.
Example solutions with suggested mark schemes are provided via the Solutions web page as a password-
protected PDF. Note that these are example solutions and you must use your discretion to award marks
accordingly where there are valid alternative solutions.

An Electronic Answer Document (EAD) is provided should you wish students to use it for 3 and/or @ above.

This resource is intended to supplement your teaching only. Please read full disclaimer (p. iii) before using it.
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Food Magnate Simulation

Introduction

The Food Magnate Simulation models how profitable different types of restauran
simulated settlement. The structure of the simulation, snop 1ally, is as follows
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(Large) Settlement

Household

Household

Outlet

Company Compary
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The program contains the following objects:

¢ Asingle object of type Simulation, which is responsible for construct
remaining objects

COPYRIGHT
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e Asingle object of type Settlement, which is stored within the Simul
can be an object of type LargeSettlement, which behaves identically
contain more households. ‘

e o

¢ Anunlimited number of Household ")j( "fws;i _¢hrof which is containe

settlement begins with 250 cLa) ‘se i iea LargeSettlement object mi
¢ Anunlimited nur 3= ¢ { @any obJects although the default starting r '9
,&Ls are contalned d|rectly within the Simulation obj

Qg9
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A company cannot exist without at Ieast one outlet.

Let's look at the attributes for each class in detail...

Food Magnate Simulation (Commentary) Page 1 of 22



(lass: Simulation

The Main subroutine creates the program's single Simulation object and calls it
onwards, it is the Simulation object that is responsible for creating and managing

are as follows:

Assingle Settlement object, simulationSettle ent; since the Se
Household objects, the simulation cannot in” ..> .d. ectly with a house
subroutine in the Settlement clas® = | o s

#

An integer variable to stor %, r_oer of companies, noOfCompanies

A double callﬂd e ’C A»LE{GIUDJ_JC which is used to calculate delivery

subsequently used to calculate delivery costs

A list called companies, to store objects of type Company; a list is a bet
number of companies can be stored

A random number generator called rnd, used to generate random event

Class: Company

A company can be either a fast-food company, a family company or a named che
outlets belonging to a company will also be of that type; a company cannot have,
outlets and some family outlets. The Company class's attributes are as follows:

Food Magnate Simulation (Commentary) Page 2 of 22

A string, name, to store the name of the company..

= S
A second string, called category; thic st res ?‘fjho,;fxypev of company, and
‘named chef' i T,

L i (’)‘ ; "’i <
A series of double a"* sy

o avgCostPerMeal: how much the company pays for a meal
o avgPricePerMeal: how much a customer pays for a meal when

outlets
o dailyCosts: single cost per day, per company, initially set to 1
will change, up or down, between days
familyOutletCost: the cost of opening an outlet for a ‘famil
fastFoodOutletCost: the cost of opening an outlet for a ‘fas
namedChefOutletCost: the cost of opening an outlet for a 'n
fuelCostPerUnit: for companies with multiple outlets, this is
their 'main’ outlet (the first one to be created) and each subsequ
o DbaseCostOfDelivery: for companies witany number of ou

day e

f@u} d

F A
A list called outlets, to store ok‘ ‘tyg’Out let; again, this offers
,;,h/ =7

cC 0 O O

A series of |nteger a’rfr i ésf .
o _familu~ ﬂa wtietCapaClty capacity for a 'family' outlet, i
) pod’OutletCapauty capaaty for a 'fast food' outlet i

A random number generator called rnd, used to generate random reput

COPYRIGHT
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(lass: Qutlet

An Outlet object is stored within a data structure in a Company object, modelli
by a single company. Outlets are also associated with the settlement, since each
settlement, and households, if they choose to visit a company's outlet, will always

The Outlet class's attributes are as follows:

= £

e A series of integer attributes: = ¢ g
o visitsToday:the numi* - *iniws'a household has visited thi
worth noting thy' e e e w.,\~5tf’ﬁiﬁrg preventing this exceeding the
o xCoord @ 4 jf;vfij’fft"he outlet's location within the settlement
o sl M_ﬂb / how many seats are in the outlet, used to calculate d
,Xéapacity: the maximum to which the capacity can be exte
- costs

Outlet class's AlterDailyCost subroutine; however, this is never calie

e Arandom number generator called rnd, used to generate maxCapacit

(lass: Settlement

The simulation contains a single settlement, and each household and outlet has a

this is twofold. Firstly, most elements within a settlement array would be empty.
settlement with one million possible locations, but only 250 households and 12 ¢
settlement contains objects of different types — namelv he . ¢ plds and outlets. |

household stores its own X and Y coordinates, whi-xi1 | ey e within the bounds

The Settlement class's attributes = 1 7 f ] jws:

e
i

e Aninteger varia!"k & A "'j;ndéfﬁ‘ouseholds, which is how many househol

e

SimgTl £ = i éxisting code, this can go up but not down as the simul

o W )
*  TwoXgge®r integers, xSize and ySize, which store between them the
value for each of these is 1,000, meaning there are one million possible lo

e Alist, households, to store each Household object

e Arandom number generator called rnd, used to generate random locati

The LargeSettlement class inherits from Settlement, and allows the user t
the values of startNoOfHouseholds, xSize and ySize.

(lass: Household

To all intents and purposes, this class models a consumer, since the whole househ
There is scope here for modelling households of different o or households in
go out to eat, or even households where different s ';iwdj.ls eat out at different
Household class's attributes are as follc ...« e/

L

e 7o
e Adouble, chanceF..» 7~ ‘?1};&3&, storing a value between 0 and 1, rep
housebgld ¢~ v ;{tfc,»e"at

9 . .
1‘199, jatilés xCoord and yCoord, representing a household's locat

e An additional integer, ID, which stores the value contained in nextID at

e Arandom number generator called rnd, used to generate chanceEatO
changes

Food Magnate Simulation (Commentary) Page 3 of 22
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Overview
When the program begins:

— s —
[ — = s

-
w7 oisaalation ()
y A

A 4

Company.

C -
ompan =y OpenOutlet ()

Settlement ()

1. Anew Simulation objectis constructed

2. That Simulation object constructs a new object of type Settlement
inherits from Settlement), depending on user input. The Settlemen:
of Household repeatedly.

3. That Simulation object, as part of being constructed, also constructs n:
either the three default companies hard-coded into the Skeleton Program
user input

4. The AddCompany subroutine is called if user-defined companies are sele
specific details of each company ‘

5. The Company constructor will make at Ieas'r Coml 4t the Outlet cons

have at least one outlet : o

- v . .
6. The simulation object' i 7 . " ouutineis called (see next hierarchy di

Main menu
dd new co

Hd&EHCE to

Quit

Pl I o TR - Y Y

your choice:

COPYRIGHT
PROTECTED

'Mon'f S DU 7y menu, shown wi

fh i ~enu and enters a valid
cpand ocutlet

'S

your chaiceg
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When the Run subroutineis called:

Simulation.
Run ()

v v 7u IR

10.

11.

12.
13.

Food Magnate Simulation (Commentary) Page 5 of 22

s
Simulation. Simulation ‘ { |i I/ “ Simulation.
DisplayMenu () DisplayCompaiz: o) I ' | ModifyCompany ()
- ;—ﬁ o ;o

e S G ":«
e e

i
e

A

=

3

;tfement . Simulation.Get Simuly
&6\35 dyHouseholds () IndexOfCompany () AddCony

The user is presented with a menu as a result of a call to DisplayMenu

If the user selects option 1, a call is made to DisplayHouseholds, whi
the settlement via a call to DisplayHouseholds inthe Settlement
GetDetails in each instance of the Household class

If the user selects option 2, details of all companies are displayed via a ca
calls the GetDetails subroutine in each Company object. The GetDe
Company class calls a GetDetails subroutine for each outlet, meaning
menu results in details of all companies, and their outlets, being displaye

If the user selects option 3, to modify a company. ';;J %re prompted for
passed to GetLIndexOfCompany in orde r“téé HF/ .ne index of that comp
ModifyCompany presents theisc .1 asécond menu containing thre
outlet (OpenOutlet ©.) ;aé’:(‘} wrosutlet (Closeoutlet ()) or expand

(Expandout ! e’ ;»ff’ S '

s

SPAse.oCts option 4, a new company can be created via a call to A
WPetails of the new company's name, type and starting balance. T
outlet in a random location within the settlement.

There is no option 5, which makes it quite likely that adding an option 5

If the user selects option 6, a call is made to ProcessDayEnd in the Si
identically named subroutine exists in the Company class, so be sure not
most involved subroutine in the program and is addressed in the next hier:

COPYRIGHT
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When each day ends:

14.

15.

16.
17.

19.

Simulation.
ProcessDayEnd ()
¥ e
ol im -
Lol e
P ey " 2
\ 4 ,",;« AR e
Compan 5‘ S o0 ﬂf/.aw." Settlement.
Newga Er/\ ' Ep wiberof FindCutIfHousehold
Y T museholds () EatsOut ()
[
il l v
Company. Company.
GetReputation AddvisitTo
Score () NearestOutle

The call to NewDay (in the Company class) calls NewDay (a subroutine in
number of visits to zero

The reputation score of each company is accessed and added to a list, wi
storing a running total of all reputation scores so far (i.e. the first value st
second value stored is the sum of the reputation scores for the first two ¢
the sum of the reputation scores for the first three companies, and so on)
The call to GetNumberOfHouseholds is to.fun “at ;a loop through al
sa
: v
The call to FindOutIfHousehc 0 - ~scud, for each Household obj
more likely to be true fer Lod e s with a higher probability of eating o
selected at rand" e rl“ 24 Tist from step 15, with companies holding a

all outlets belonging to the chosen company are examined, and distances
calculated in the following way:

o Distances are calculated by assuming movement is only possible
north, south, east or west. This means that the distance from the
house to outlet A is 4, while the distance from the house to outlet
B is 3.

¢ In the event that two outlets are of an equal distance from a house
the outlet examined first (i.e. the outlet appearing earlier in the COPYRIGHT

outlets list) will be the one visited. PROTECTED

The call to DisplayCompaniesAtDayEnd calls the ProcessDayEnd
This subroutine calculates changes to the com o éb llance which is affe
day, the price at which meals are bor:ai: 1« s "4, and the distance betwet

for which the dellvery of i lnnr' et ) carsa cost based on the price of fu‘é

'S

Qg9
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Food Magnate Simulation

Class Diagram Tasks

Complete each of the following unfinished UML class diagrams. Each one is missing
subroutines, access modifiers, parameters and return types.

Household -~
L chtﬁ%@EdtéﬁtPerDay: double
4 xCowq:
# int
# 1ID:
# nextID: int
~_ rnd:
+ Household (int, int)
+ GetDetails():
___ GetChanceEatOut () :
+ GetX(): int
_ () :
o ”“ P
e .ﬁi‘
Settﬁonaﬂf
# startNoOfHouseholds:
# xSize:
# vySize:
__ households: Household[O0..*]
L Random
+ Settlement ()
+ GetNumberOfHouseholds () :
+ () : int ’
+ (): int we
_ GetRandomLocatlon(\' .
CreateHouseholMQZ >
+ AddHousek(4x w
D1 y Udbeholds(): void
+ Flr@NﬁtIfHouseholdEatsOut(int, int,

Food Magnate Simulation (Class Diagram Tasks} Page 1 of 2
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Complete the UML class diagram for the Company class.
The first attribute and the first subroutine are provided for you.

Company

# name: String e D
. =
- ‘)M - X ok ﬂ’j -
S A';, e o
S
=1
+ Company (String, String. (- i-7,“int, int,
e in T
+ GetName () : Strinag .., .~
G e ©
o
o #
sy
>
e o
i 3
o
-
L 4 A
o 2 4 /
121" &
———— — —
) s
X A s
&dﬂ‘

Food Magnate Simulation (Class Diagram Tasks) Page 2 of 2
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Food Magnate Simulation

Programming Theory Questions

These questions refer to the preliminary material and require you to load the sk
require any additional programming. i

1. State the name of an identifier for; . -~ . o/

G *

fvy ‘)M i ; AM‘; ‘V’
a) Two attributes it “ﬁﬁ,x.fvij-w_ siément class that that would not be instanti
b)
o)
d)
e)
f) i i i v ,4 h th
17 r
'l;‘fg | 3 i
R L, 1
o
g) A c&iection attribute in the Company class [1]
h)

COPYRIGHT
PROTECTED

2. Showing and explaining your working, give the probability of a call to Proce
being made from the DisplayEventsAtDayEnd subroutine in the Simul

IS
Qg9

Education

Food Magnate Simulation (Questions) Page 1 of 4



3.

4.

5.

6.

Food Magnate Simulation (Questions) Page 2 of 4

Explain how validation might be added to the OpenOutlet subroutine of t
new outlet being created beyond the bounds of the settlement. Remember,
code. [3]

Each Household object is stored within a list called Households.
been used instead of a list to store Household objects. [3]

e . LW .
Describe in full how the GetDistance s tw o aswoOutlets subroutine
the distance between two out!~.i+ 4 C g

COPYRIGHT
PROTECTED
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7. Explain the role of the variable upOrDown in the ProcessCostOfFuelCh
Simulation class. [3]

constructor when creating the ‘AQA Burgers' company. State the role of eac

9. Describe in full the operation of the Get Index0* 2~ " »¢ 1y subroutine in t

gt S
G

COPYRIGHT
PROTECTED

10. Describe the circumstances under which the Modi fyai: éany subroutine o
s o o

output the text 'Invalid coordinates’. [3] =4

IS
Qg9

Education
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11. Currently, a call to the LargeSettlement constructor could not result in a
1,000 by 1,000. This is true even if negative numbers are entered by the use
and y values.

Explain how a call to the LargeSettlement constructor never results in a

12. Describe the concept of constructor overloading, and explain how construct
used instead of inheritance for the creation of a new large settlement. [4]

13. Complete the following hierarchy chart for part of the Simulation class of
You should not include calls to any library subroutines. [3]

S f
i A
et C A

14. Describe how the prej:- ) «m | “Téébhbnd to a call to the Company constru
>~ Ly' nor ‘named chef". [2]

Food Magnate Simulation (Questions) Page 4 of 4

COPYRIGHT
PROTECTED

'S

Qg9

Education




Food Magnate Simulation

Programming Theory Questions

These questions refer to the preliminary material and require you to load the sk
require any additional programming.

1.

11.

12.

13.

14.

State the name of an identifier for: o a » L

a) Two attributes in the Settf Shne i Aaus that would not be instantiated it

b) A subroutine in th ; “j Lo «ent class that returns something other tha

i A I|brary string function called from the Get IndexOfCompany subrou
g) A collection attribute in the Company class [1]
h) Aninstance of Settlement [1]

Showing and explaining your working, give the probability of a call to Proce
being made from the DisplayEventsAtDayEnd subroutine in the Simul

Explain how validation might be added to the OpenOutlet subroutine of t
new outlet being created beyond the bounds of the settlement. You do not

Each Household object is stored within a list called Households. Describ
been used instead of a list to store Household objects. [3]

Describe in full how the GetDistanceBetweenTwoOutlets subroutine
the distance between two outlets. [4] 5

&
- 0

Explain the role of the object of type Ra»com z,;twﬂousehold class. [2]

Explain the role of the vari=b'. 4, : ‘an in the ProcessCostOfFuelCh
Simulation class 4, : o

e

at&;;on“é“anstructor, the integer literals 100000, 200 and 203 ar
constru\gge@®nen creating the ‘AQA Burgers' company. State the role of eac

Describe in full the operation of the Get TndexOfCompany subroutine in t

Describe the circumstances under which the Modi fyCompany subroutine o
output the text ‘Invalid coordinates’. [3]

by 1,000. This is true even if negative numbers are entered by the user when p
values. Explain how a call to the LargeSettlement constructor never resul

Describe the concept of constructor overloading, and explain how construct
used instead of inheritance for the creation of a new large settlement. [4]

Copy and complete the following hierarchy chart for na:* 5f the Simulatioc

You should not include calls to any library sul“;;f,a aro 135
T
—- = )_.b
. = ""ﬁ ¥ 3 / W

P

s AlterAvg

Describe how the program would respond to a call to the Company constru
neither ‘fast food’, ‘family’ nor ‘'named chef'. [2]

Food Magnate Simulation (Questions) Page 1 of 1
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Food Magnate Simulation

Programming Tasks

The following require you to open the skeleton program and make modificaiioﬁ

Task 1 i B :

i ;o
e

: ;:;sfubﬁ;utine ModifyCompany within the Simulal

terminate without executing any additional code.
Test that the changes you have made work:

¢ run the Skeleton Program

e leave the first prompt blank, to indicate a normal-¢'- 2d settlement
o enter D at the next prompt for default corn :j"‘

o enter 3 for 'modify company' “

e enter 'AQA Burgers' whe .p 2 ‘j‘y;’u?’fé‘r a company hame

o enter X' at the fi.-a “‘,,,x\if;,,;a«éf’tﬁe 'modify company' submenu

i ;;@;’ohdybprompt of the 'modify company' submenu

Evidence that you need to provide:

a. Your PROGRAM SOURCE CODE for the amended subroutine Mod:

b. SCREEN CAPTURE(S) showing the required test

COPYRIGHT
PROTECTED

(2 | Q9

o g Education

Food Magnate Simulation (Programming Tasks) Page 1 of 15



Task 2

This question refers to the subroutine GetRandomLocation within the Se

new household. Currently, there is no mechanism for ensurlng that a new ho i
location of an existing household. e,
Change the subroutine GetRandor™, <« ] .- o116 ensure that only unoccup
to returning the location, a ¥ .~ sfn 1.a e made to determine whether the log

household. Ifitis 2l-» "' ‘*’c.,pled a new location should be generated, repe:

Test that th ;gés you have made work:

modify the Settlement constructor in the following ways:
o change xSize = 1000; to xSize = 3;
o change ySize = 1000; to ySize = 3;
o change startNoOfHouseholds = 250; to startNoC

* run the Skeleton Program

e leave the first prompt blank, to indicate a normal-sized settlement
e enter D at the next prompt for default companies

e enter 1 for ‘display details of households’

Evidence that you need to provide: ) orE

o

a. Your PROGRAM QC {LfF L JIjE for the amended subroutine Get

“ e
< ‘; i
g e

b. S G J—1 URE(S) showing the required test
d\,ro‘

9 S
L

[»> N
e
- ﬂ,r/ =

Food Magnate Simulation (Programming Tasks) Page 2 of 15
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Task 3

This question refers to the subroutine ExpandOutlet within the Company§
subroutine, ExtendCapacity, within the Outlet class. ‘

Currently, each outlet has a limit, beyond which it cannot be,expanded. Any a
limit results in the capacity being set at the limit itse",k 1

- f w
Create a new subroutine in the Ouf Bt A '\ L calléd ExtendCapacity wh
parameter. When this sub"\ o l; mled the value of the attribute maxCap

calling the new subroutine, ExtendCapacity, and passing a value of 2, a 3
passing a value of 3, and a 25% chance of calling it and passing a value of
capacity expanded' should be displayed in these circumstances, with no othe{‘

Test that the changes you have made work:

e run the Skeleton Program

* leave the first prompt blank, to indicate a normal-sized settlement
¢ enter D at the next prompt for default companies

o enter 2 for 'display details of companies', ensuring that outlet 4 for 'Pait

screenshot
¢ enter 3 for 'modify company' o ¥ a
o enter 'Paltry Poultry' when prom'ﬁg Loar e ,om“f;any name
e enter 3 for 'expand outle z F L

e enter 4 when S f~ éﬁ ID

o entig 0 K uxsKed for an amount

o ent! wr‘?"" 'display details of companies', ensuring that outlet 4 for 'Pait
scre€rishot

Evidence that you need to provide:

a. Your PROGRAM SOURCE CODE for the amended subroutine Expé

b. Your PROGRAM SOURCE CODE for the new subroutine Extendd COPYR|GHT

c. SCREEN CAPTURE(S) showing the required test PROTECTED

(2 | Q9

g0
e
- ﬂ(u)‘,

Education
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Task 4

This question refers to the subroutine ProcessDayEnd within the Simula
subroutine, ProcessLeavers, within the Settlement class.

Currently, there is no mechanism for households to leave a §ettlement.

= e

Create a new subroutine in the Settlemert 'ae ~uhed ProcessLeave
accept no parameters and should r" | f: wh eger value Each household in
subject to a random 2% cI'W ~ ')f e < 34ng the settlement. The ProcessLe
remove houszaaald:: a 3 ,ccrole from the households data structure, and ret

Modify the sul;routine ProcessDayEnd, so that the final instructions are to
output the number of households that left the settlement.

Test that the changes you have made work:

¢ run the Skeleton Program

¢ |eave the first prompt blank, to indicate a normal-sized settlement
o enter D at the next prompt for default companies

e enter 6 for 'advance to next day'

Evidence that you need to provide: e

ne i
a. Your PROGRAM SOURCE 7.0 Ill.«afémended subroutine Pro

W L
st g 7o
i ]

b. Your PROGR Vil ReE CODE for the new subroutine Process

c. SC aur‘°~- CAPTURE(S) showing the required test

9 S
L

[»> N
e
- ﬂ,r/ =

Food Magnate Simulation (Programming Tasks) Page 4 of 15
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Task 5

This question refers to the subroutine Run within the Simulation class.

o

Change the subroutine Run so that when the u e'r**trjj,ér; option 3 from the m
they are presented with a numbered ‘s -o . < nesof companies. The first com

should be displayed next te = -« fhé‘ Tl ,‘”é</én though its index in the compani

i
e

When the

ite o ;txfeﬁ(jmber next to the company name, the program sh§
as it would :

09 ,
wci had the company's name been entered.

Entering the company's name should no longer be effective, and the input mé
number next to the company you wish to modify'. ‘

Test that the changes you have made work:

¢ run the Skeleton Program

¢ |eave the first prompt blank, to indicate a normal-sized settlement

¢ enter D at the next prompt for default companies

o enter 3 for 'modify company'

e enter 3 when asked for a number

e enter 3 for 'expand outlet'

e enter 4 for the ID

e enter 1000 for the amount N> /

e enter 2 for 'display details of 2 3 v 8"
4 2

r ] e

Evidence

a. Your PROGRAM SOURCE CODE for the amended subroutine Runé

b. SCREEN CAPTURE(S) showing the required test

9 S
L

g0
g g
- ﬂ(u)‘,

Food Magnate Simulation (Programming Tasks) Page 5 of 15
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Task 6

This question refers to an additional constructor for the Outlet class.

Currently, when a new outlet is constructed, this takes place by way of X and
the Outlet constructor. In this task, you will create an adrgitional constructo
placement. 5, 5

- ¥ a j .
Without making any changes to the 7.7 st ;’}‘;nstﬁ]ctor, create an additional
class. This constructor skj}q‘}i - fkét,bs»i««p‘ai’rjameters three integers — maxX, ma

and a Booleaga 5™ 3} e maxX and maxy integers represent the hig
3 ")Iywifa\?e within its settlement.

The constructé)r should contain code that sets xCoord to a random integer va
inclusive, as well as code that sets yCoord to a random integer value betwee
other attributes of the Qutlet class should be set identically to those of the

Test that the changes you have made work:

¢ Modify the call to the Outlet class's constructor within the subroutin
Company class; it should read as follows:
o Outlet newOutlet = new Outlet (5, 10, capac
e run the Skeleton Program
e leave the first prompt blank, to indicate a normal-sized settlement
e enter D at the next prompt for default companies. -
o enter 2 for 'display details of companies' .-+ o,;

i

’ e
P
o 3 Ty e
T
T o W
o

S g 5

Evidenceo ' £2).0 provide:
09'00 W
a. %’-’"0‘ {OGRAM SOURCE CODE for the new Outlet constructor

b. SCREEN CAPTURE(S) showing the required test

COPYRIGHT
PROTECTED
7 {f l/,.fu; ‘Qd - '9
n ag
wﬂ""

Education

-
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Task 7

This question refers to the subroutines DisplayMenu and Run within the S
Currently, the program allows the user to advance the simulation for multiple d:
selecting option 6 from the menu.

o
Change DisplayMenu to include an addition roL e j.'5. Advance'.
o

Change Run so that if OptIOF‘ 'Z»' 5 e 5 u:d the user is prompted for the numb
simulation to advarc> . ",; N per, "which does not require validation, will be

subroutine Dd’yEnd is called.

Test that the changes you have made work:

e run the Skeleton Program

s |eave the first prompt blank, to indicate a normal-sized settlement
¢ enter D at the next prompt for default companies

e enter 5 for 'advance'

e enter 3 when asked for a number

Evidence that you need to provide:

a. Your PROGRAM SOURCE CODE for the ampj . :l subroutine Runé

b. Your PROGRAM SOURCE 7t Ill.«cfémended subroutine Di s

W |
i :;VA 4 " : ')i

c. SCREEN CA™ ’M;;E :’i») §ﬁ6Wing the required test

) M J
x\o
u!‘O
£ v
. &
.
-8 G
L 4 i s
o A
i
e i
g
" i
b S G
o ;
g0
g g

-

Food Magnate Simulation (Programming Tasks) Page 7 of 15
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Task 8

This question refers to the subroutine AddCompany within the Simulatioi
Functionality will be added to allow a company type to be assigned at random

Change the AddCompany subroutine so that the ussr b :Jmpted to enter 1
should be updated to indicate that '4' means ar md ~A chosen type of comp

If 1, 2 or 3 is entered, the precim s '« ,:.wcontlnue as before. If'4'is entered‘
used to determlne W"‘l oy n Cnige types of company will be created. Each

Test that the changes you have made work:

o run the Skeleton Program

+ leave the first prompt blank, to indicate a normal-sized settlement

¢ |eave the second prompt blank, to indicate user-defined companies
o enter 1 when asked for a number of companies

¢ enter the company name 'Random Restaurant'

¢ enter a starting balance of 50000

¢ enter 4 to indicate a random' new company

o enter 2 for 'display details of companies’

Evidence that you need to provide: o

a. Your PROGRAM SO"J .t CmEfor the amended subroutine Add
&gt 07

b. Sg® \lx‘.)ﬁtdﬁE(’*é)showingthe required test

oft
G

g
S

wof W"j

COPYRIGHT
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Task 9

This question refers to the subroutine ProcessDayEnd in the Company ¢l
subroutine, CloseAllQutlets, also in the Company class.

Currently, a company can continue operating irrespective of.how far below ze

= £

s i i
Create a new subroutine called CloseAl1Cu' Ié - inthe Company class

outlets belonging to the company T e );.gbﬁthéﬁ&ﬁ with a call to CloseOut

o

Test that the changes you have made work:

¢ run the Skeleton Program

¢ |eave the first prompt blank, to indicate a normal-sized settlement

¢ |eave the second prompt blank, to indicate user-defined companies
e enter 1 when asked for a number of companies

¢ enter the company name 'Bankrupt Burgers'

¢ enter a starting balance of 1000

e enter 2 to indicate a family restaurant

¢ enter 6 in the main menu, 'advance to next day'

e enter 2in the main menu, 'display details of comr~ jes’

e o

Ty
>3 §oeh e

AN
Evidence that you need 7~ ~ " ar
e

o

e
s

a. YO\;Q{N\/( SOURCE CODE for the amended subroutine Mod
S
b. Your PROGRAM SOURCE CODE for the new subroutine CloseAl

c. SCREEN CAPTURE(S) showing the required test

g G

o G
=y
g g

-
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Task 10

This question refers to a new class, called FoodTruck, as well as the subro
Company class.

Create a new class, called FoodTruck, which inherits frorgl the class Outl

subroutlnes and attnbutes FoodTruck should mc ay Al 3w subroutine call

Change ProcessDayEnd so that the move subroutine is called for any outl
FoodTruck.

Test that the changes you have made work:

« Modify the call to the Outlet class's constructor within the OpenOu
Company class; it should read as follows:

FoodTruck newOutlet = new FoodTruck(x, Vy);

* run the Skeleton Program ;

o leave the first prompt blank, to indicate a B ulf 8z 3d settlement
¢ |eave the second prompt bIank ’m e “ ,vube”r-deflned companies
o enter 1 when asked for 7 o .41 companles

e enterthe compz..4 .2 m Aéo Truck‘

° enigar ., s_ance of 30000

e entl wﬁ?m ndicate a fast-food restaurant

e enter? to display details of companies

e enter 6 to advance to the next day

e enter 2 to display details of companies

Evidence that you need to provide:

a. Your PROGRAM SOURCE CODE for the new class FoodTruck COPYRIGHT

b. Your PROGRAM SOURCE CODE for the amendegj subroutine Pro PROTECTED

c. SCREEN CAPTURE(S) showing th= ﬁﬁi,{‘,:,fte;st,wénsuring that the

o , el
truck is visible after each e=’~ 0 = 2 the main menu
Nt 4 / -

J

'S

£

1, N Qg
09 i

> Education

-

Food Magnate Simulation (Programming Tasks) Page 10 of 15



Task 11

This question refers to the subroutine Get IndexOfCompany within the Sir

Currently, when a company is searched for using this subroutine, the whole ct
order to generate a match.

return a value of -1.
Test that the changes you have made work:

e run the Skeleton Program

¢ leave the first prompt blank, to indicate a normal-sized settlement
o enter D at the next prompt for default companies

e enter 3 for 'modify company'

e enter a lower-case 't' for the company name

o type 'Paltry Pouitry' when asked to type the name of a company

Evidence that you need to provide: .. 5 gy
T

a. Your PROGRA"3 “,,;MQL“‘}E‘C’ODE for the amended subroutine Get |

9

b. S¢ 1‘}?2‘0@ C,APTURE(S) showing the required test

COPYRIGHT
PROTECTED

(2 | Q9

g0
g g
- ﬂ(u)‘,

Education
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Task 12

This question refers to the subroutine CloseOutlet in the Company cla

Currently, closing an outlet incurs no expense on the part of the company.

closed. Taking 'capacity' as being t+. .
il | e

follows: g

2 2

Fastfood (RS v seat
géuﬁt
Family outlet”50 per seat

Named chef outlet: 150 per seat
Test that the changes you have made work:

e run the Skeleton Program

¢ |eave the first prompt blank, to indicate a normal-sized settlement

¢ enter D at the next prompt for default companies

s enter 2 for 'display details of companies

o enter 3 for 'modify company'

o enter 'Paltry Poultry'

e enter 2 for 'close outlet'

o enter 4 when prompted for an ID g

o enter 2 for 'display details of ro's, = - 8"+
Nt | 7

. 3 =

b. SCREEN CAPTURE(S) showing the required test, ensuring all details

outlets are visible after each request of 'display details of companiesf

9 S
o #

g0
e
- ﬂ(u)‘,
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Task 13

This question refers to the subroutines DisplayMenu and Run in the Simu@

Currently, it is possible to add a company to a simulation, but not to remove o

Change DisplayMenu to include an additional opfjpn b §Remove company

r /; o
Change Run so that if option 5 is sel~c <. i > ubé“°r is prompted for the name
remove. After the user hae €t f‘ed e urame of the company, that company ﬁ

GetIndexOfLoms.n. ‘h.,program should repeatedly ask them for a Com

menu.

Test that the changes you have made work:

o run the Skeleton Program

o leave the first prompt blank, to indicate a normal-sized settlement
o enter D at the next prompt for default companies

e enter 5 for 'remove company'

o type CANCEL (all in upper case) when prompted for the name of a co
* enter 5 for 'remove company' 5
o type 'Paltry Poultry' when prompted again for O me of a company
» type 2 for 'display details of compani-s' ~ Py i 5

G i
G D
5 ;o
L d L W,)i
G .
i T e

el

o

Evidence ’LL 10 :)..éh“%t’b provide:
d\)ro“o 4‘

a. YouPROGRAM SOURCE CODE for the amended subroutine Di s}

b. Your PROGRAM SOURCE CODE for the amended subroutine Run

c. SCREEN CAPTURE(S) showing the required test

COPYRIGHT
PROTECTED

(2 | Q9

g0
e
- ﬂ(u)‘,

Education
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Task 14

This question refers to the subroutines DisplayMenu and Run in the Simu
new subroutines: RunToTarget inthe Simulation class, and GetBala

Currently, the simulation runs day by day, regardless of the ;effects of any cha
Create a new subroutine in the Company 7l s¢ ca'\ JGetBalance which
and return the value of the balanmﬂ Wl 01 x

;o
sy T i

Create a newgabr: - me Simulation class called RunToTarget

the user fo!

(’.d\)ﬁoﬂoo 4
lowerLim¥e—:

o validation is requwed for user input.

The simulation should run, via repeated calls to ProcessDayEnd in the Si
company has a balance either equal to or above upperLimit or equal to o
calls to the new subroutine GetBalance. Atthis point, there should be no a
ProcessDayEnd, and the program should output the name of the company
days that have elapsed since the beginning of the simulation.

In the event that multiple companies reach upperLimit and/or lowerLim
program need only display the details of one of the companies.

Change DisplayMenu to include an additional option: '5. Run to target'.

Change Run so that if the user enters option 5, .4°¢. il b nade to RunToTar

e il
L e

Test that the changes you ha»:> 11d0 3 work’
T A

SER<e s ;a‘rsfbgwram

o lea wﬁf@. prompt blank, to indicate a normal-sized settlement
e enterD at the next prompt for default companies

e enter 5 for 'run to target'

e enter 0 when prompted for the lower limit

e enter 100000 (one hundred thousand) when prompted for the upper li

e run

Evidence that you need to provide:

a. Your PROGRAM SOURCE CODE for the amended subroutine Dis

b. Your PROGRAM SOURCE CODE for the{ T dc*l subroutine Run
-

5 =4
c. Your PROGRAM SOUPf"‘ 3 [f 1ur the new subroutine RunToTa

r 'ﬁ o -
d. Yo"“ RC f o é;;OtIRCE CODE for the new subroutine GetBala

e

IQ CAPTURE(S) showing the required test; only the final 'eve
be mcluded

Food Magnate Simulation (Programming Tasks) Page 14 of 15
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Task 15

This question refers to a new class called CitySettlement, as well as the
Simulation class.

Currently, a new Settlement objectis constructed by w2 y of calls to the ca
Settlement or LargeSettlement. e 4

Create a new class called Citer o e' it ;Im, WhICh inherits from LargeSe
should have the same p=r D= ot °,utne LargeSettlement constructor,
LargeSetmiane 1 7 1ructor passing on its own parameters.

(}

AddHousehold subroutine of the Settlement class. This new subroutln
location within the city, then select a random integer between 2 and 20 inclusi
households should then be created and added to the settlement at the single

This is to model families living in apartment blocks. In this class, creatinga s
should have the effect of creating 100 such apartment blocks, with each block
households. This means that a 250-household CitySettlement will cont
as it should contain 250 blocks of households.

Change the constructor of the Simulation class to present the user with a
normal-sized settlement’ or ‘a city settlement’ (the order is unimportant). If a
user should be prompted for additional x-size, y-size and useholds values.

sent as parameters to a call to the new CltySe‘ tiren ’sn = consftructor.

w

: i
=

Test that the changes you have 7.« t N

-

g T )
o runt gmeke's . 2 logram
‘%oo ”'ini:licate a city settlement
. ente.alue of zero for each of the additional prompts
e enter D for default companies

¢ enter 1 for 'Display details of households'

Evidence that you need to provide:

a. Your PROGRAM SOURCE CODE for the amended Simulation

b. Your PROGRAM SOURCE CODE for the new class CitySettle

¢. Your PROGRAM SOURCE CODE for i a¢ \r*’/i lousehold subrou
Settlement class -

4
£

= # 28 : / -
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Food Magnate Simulation

Additional Programming Tasks (Extension)

These challenges are presented without solutions, and offer to further explore and u

10.
11.
12.

13.
14.

15.

Food Magnate Simulation (Extension Tasks) Page 1 of 1

nothing is entered

Add validatior - x,f’: '

default comwpanles

Generate random likelihood of an outlet being closed as a day progr

Create a random instance of a company or an outlet running a promot
expenses go up but its reputation score also rises

Close an outlet that runs at a loss for five consecutive days, adding
happened to the events

Display details of the restaurant which, during a day, was either the m
or the one with the highest reputation rating

Prevent a new outlet being opened within a certair c'/stance of anot

the same type e

Generate a rardu:. *, q‘odvt and store it as an attribute within each Ho

that e 'LL L W ,wny’ eat out with a company whose prices are withi
d\)ro“o

Incorpo.at"”’ weather into the simulation; it can rain at random, in which

eating out are all halved, and the presence of rain is indicated within tt

Generate random events, such as power cuts, fuel shortages and fest
an impact on the probability of each house eating out

Incorporate a text file from which initial companies and outlets are crea

the default companies), rather than having the user manually enter the
run

Add a feature in which meals can be dellvered rather than custome

this costs the company extra in fueI accordlno o n d|stance of dehve
The named chef outlets generall\ ke | ,W()ﬂf wh|Ie other categories
subroutine to determine. fr, .+ )¢ of company, how much an outI:

meal during the pr-:; - > ,4 ",fm order to have operated at a profit

; w” -

g G

09' o
wﬂ"‘
-
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Food Magnate Simulation

Class Diagram Tasks — Solution

nextID: int
rnd: Random

Household (int, int)
GetDetails () : String
GetChanceEatOut () : double
GetX () : int

GetY (): int

+ + + + +

Settlemeni;w Y

e

# stc®§§QOfHouseholds int

# xSize: int

# vySize: int

# households: Household[O..*]

- rnd: Random

+ Settlement ()

+ GetNumberOfHouseholds (): int

+ GetXSize(): int COPYRIGHT
+ GetY¥Size(): int PROTECTED
+ GetRandomLocation(): int[2]

+ CreateHouseholds () : vojgjfjf

+ AddHousehold () : vc*. Lo

+ DlSplayHOUSPKZiﬁa 4 void ;9

+ FlndﬂutT1‘\réeholdEatsOut(int, int,

(- — . ag
Education

™ /1.
ed»@ﬁ ;;;;;

e

Food Magnate Simulation (Class Diagram Solutions) Page 1 of 2




For the Company class the first attribute and the first two subroutines are included

Company

name: String

double
angostPerMeal double
avgPricePerMeal: double
dailyCosts: double
familyOutletCost: double
fastFoodOutletCost: double
namedChefOutletCost: double
fuelCostPerUnit: double
baseCostOfDelivery: double
outlets: Outlet[0..*]
familyFoodOutletCapacity: int
fastFoodOutletCapacity: int
namedChefOutletCapacity: int
rnd: Random

e E  E E T  E -

Company(Strlng, Y ff iy , int, doubl:
GetName () : .

9' twpibcore(): double
.{;yCosts(double): void
AlterAngostPerMeal(double): void
AlterFuelCostPerUnit (double): void
AlterReputation (double): void
NewDay () : void
AddVisitToNearestOutlet (int, 1int): void
GetDetails(): String
ProcessDayEnd () : String
CloseOutlet (int): boolean
ExpandOutlet (int): void
OpenOutlet (int, int): wvoid
GetListOfOutlets (): int[0..*]
GetDistanceBetweenTwoOutlets(' ,J1Jt) double
CalculateDeliveryCost () : deﬁf

vhxu

+ 4+ 4+ + ++ ++++ A+ + + +

|

+

g

9 S
L

[»> N
e
- ﬂ,r/ =
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LargeSettlement

LargeSettlement (int, int, int)

B

fuelCostPe
baseCostFo
companies:
— rnd: Rando

Y

%

&

%
e S

ij.g% wﬁmééz

+ Simulation
+ DisplayMen

- T
stal 7u:gﬁoiﬁs: int
zSizd
ySize WAL

households: Household[O0..*]

rnd: Random

- DisplayComy
- ProcessAdd
- ProcessCos
- ProcessRep
ProcessCos

e e

Settlement ()
GetNumberOfHouseholds () : int
GetXSize(): int

GetY¥Size(): int
GetRandomLocation (int, int): void
CreateHouseholds () : void
AddHousehold () : void
DisplayHouseholds () : void

FindOutIfHouseholdEatsOut (int, int, int): bool

DisplayEve
ProcessDay

N
1
]
.
4+ o+ o+ o+
)
-0
o
o
=
o
0
x
O
P

<_____

Household
# chanceFatOutPerDay: double i i ,éme: string
# xCoord: int T f,} category: string
# yCoord: int ' A # balance: double
# ID: int L ’ # reputationScore:
# nextID: int M,f”x/~ ﬂ'ﬂj - # avgCostPerMeal: d
- rnd: Random o T e T 4 avgPricePerMeal:
- 4 dailyCosts: doubl
+ # familyOutletCost:
+ # fastFoodOutletCos
+ ; # namedChefoOutletCo
+ GetX(): int # fuelCostPerUnit:
+ GetY(): int # baseCostOfDelivery:
# outlets: Outlet [0
# familyFoodOutletC
# fastFoodOutletCap
Outlet # namedChefOutletCa
— rnd: Random
# visitsToday: int
# xCoord: int + Company{string, s
# yCoord: int double, d
# capacity: int + GetName () : String
# maxCapacity: int + GetNumberOfOutlet
# dailyCosts: double + GetReputationScoref
- _rnd: Random + AlterDailyCosts (d
+ AlterAvgCostPerMeal
+ Outlet{int, int, int) - - - - - - 1 + I;terFuelCostPerUn}
+ GetCapacity(): int = . ,1terReputation(d
+ GetX () int oW oy NewDay () : void
+ GetY () int . + AddVisitToNearest
+ AlterDailyCosts (double): vo*;[‘f' : + GetDetails(): str
+ AlterCapacity{int) int N + ProcessDayEnd() :
+ IncrementVisits(® J»#ftﬁyng - + CloseOutlet (int):
+ NewDav!‘-’v*i S - + ExpandOutlet (int)
+ Caly ﬁair‘:A;L{tLoss + OpenOutlet (int, i
A dolble, double): double + GetListOfOutlets():
+ GetDNiyy (). string - GetDistanceBetweenl
' + CalculateDeliveryCc

COPYRIGHT
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Food Magnate Simulation

Programming Theory Questions — Mark Scheme

Q ’ Answer/Guidance
1la | 1 mark for each of: P I .
e rnd L
: e
e nextlID SE A
o o 7i~AjM
1b |1 ” ’L; L
= _Location
Tc |1
LargeSettlement
1d |1
¢ closeCompany
1e | 1 mark for of:
e GetDistanceBetweenTwoOutlets
1f | 1 mark for of:
¢ Tolower
1g | 1 mark:
e outlets
Th | 1 mark:
e simulationSettlement .
i b
2 | 3 marks: ‘ 'rx y
¢ 1 mark for showing calr Lac, w25~ “0.5
e 1 mark for exr\I ',| (o} {l 5 pnﬁf)ablllty nested in selection statemen
any ex2le sy G Cat rjr;akes clear that the 0.5 probability is only ev
‘ ar D Jcb'rrect probability: 0.125 /12.5% / /s / 1in 8
3 3 ma
¢ (Dimensions of) Settlement must be passed (as a parameter)
e Selection/if statement to compare x and y to dimensions of settle
» Creation/construction of outlet inside the selection/if structure
(credit can be given for code that is described, but not code in isolation)
4 3 marks:
e HashMap uses key and value pairs
¢ Anindex would be the key; the Household object would be the
¢ Households would be unordered // no guarantee of order COPYRIGHT
P D— PROTECTED
e One X (orY) coordinate is subtracted from *'. < ther
e Result of this is squared =21 J :f
e Square root of thisis foun-.’> = 4 (. .’mark and the previous mark
clear that the distar oo 1 gy’ positive)
. Result IS A7 T ﬂesult of the same process performed on Y '9
6 2 me '\99 ' 1 - S 09
de‘“’ a random double/fraction .
“To set chanceFEatOutPerDay // to set the probability of eating EdUCO’tIOﬂ

Food Magnate Simulation (Theory Questions MS) Page 1 of 2



Q ’ Answer/Guidance

7 3 marks

e Randomly set to either O or 1

s Determines whether fuel cost goes up or down // if it is set to zer
o Ifitissetto 1, fuel cost goes down

(last two marks can be given if reference is instead mad i to variable fuel

8 |3 marks: Wiy
e 100,000: company's balan-. s

e 200:x posmon nfrc am’p e Airst outlet

e 203:ypCci & p.ffpany/flrst outlet

9 :
e Loop through all companies (in companies list)
o Convert search term / parameter / company name to lower case
e Compare this with (lower-case version of) each company's name /
o If there is a match, the index / value of current / company's locatio
e |If loop ends without a match, -1 is returned
10 | 3 marks:
e User enters 1/ selects 'open new outlet' at the menu
e X coordinate is outside the range of the settlement
¢ orY coordinate is within the range of the settlement
(for last 2 marks, there must be a clear expression that either x or y being b
the settlement would trigger the message)
11 | 3 marks: T
e LargeSettlement cons’rru Wid '|ffaut’tlement/superclass cor
e Settlement con<+" s -Jr «x‘and y) values of 1,000 when placir
¢ Reduction ~f-. fﬂze WouId take place after this // houses
yor o fr a.alu’e ‘of 1,000, even if those values are subsequently
12| 4 ma ety ’
« *Constructor overloading is multiple constructors in a single class
e Each constructor requires a different signature / order of paramete
e Settlement class could have used constructor overloading
¢ LargeSettlement would need (in addition to Settlement co
parameters for (additional) size and number of households
13 | 3 marks:

ProcessCostChangeEvent

/I\

GetName AlterDailyCosts I ‘AlterAvgCost
v

I
e -

1 mark per underlined term; or2 r o1 - \Tam“éjand AlterDailyCosts
must be on the bottor, A f’for 2 ur‘ifark

s M

ww’

14 | 2 marks

\Q
o9

o 3 uaUse would be executed
i
&P (lcs for a named chef restaurant would be used // variables wou

|

20, 40 and a random double multiplied by 50

TOTAL MARKS

Food Magnate Simulation (Theory Questions MS) Page 2 of 2
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Food Magnate Simulation

Programming Tasks — Suggested Mark Scheme

Note that the following are recommended solutions, and not an exhaustive list of ali
The marking guidance should be used as a guide only. Discr=" :n should be used i
alternative solutions are given. o 7 a

A
s C

¥

8% a8

tring choice = "%

nt outletIndex, x, y;

ool closeCompany;

while {choice != "C" && choice != 17 && choice != "2" && choice

[np

5:1;);

Lo Writeline( " ¥ essns  nODIFY COMPANY — weeRssery;

=

1 mark selection statement to catch entry of an upper-case 'C’
1 mark ‘operation cancelled’ displayed within selection clause
1 mark all inputs, old and new, dealt with correctly

else
I
' -
= Writelinef"Invalid o
¥ i _ R e
: : L T N
5 choice == 227} o
S g
2 s
, i

setfief "Operation Cancelled”);

e

fLon I U R WV I N S

Food Magnate Simulation (Programming Tasks MS) Page 1 of 19
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Task 2

1 mark Boolean or equivalent to store whether a collision has occurred

1 mark outer loop to continue until a location is returned, even if location is invali

1 mark random location generated inside outer loop

1 mark inner loop to iterate through households list

1 mark selection statement to determine whether.;&¢ ﬁ(j\ s afready occupied
_ o Lo .

1 mark flag set in inner loop to store . ¢ ‘a 1 twiion was already occupied

1 mark Boolean (place i <y e[ set to reflect no collision occurring

1 mark ret@@53er. « 2cwill only return a non-collision location

public wol wﬂé%Randamiccati@n(ref int x, ref int y)
1
bocl placed = false;
bool collisicong
while (placed == false)
1
collisicn = false;
® = Lonvert,ToInt32{rnd.Hextlouble{) * xSize);
Yy o= & ¢, ToInt32(rnd.HextDouble{) * ySize);
for (int count = &; count < households.Count; count++)
1
if ((households[count].GetX() == =} &%
(households[count].GetY() == ./
{ i - . if 4
collizion = true; . G ’
3 el
3 s "" . ’J; @
if (collisin /s @ Tasdy
a L)
09' ] = v
}'g%ﬁfgced true;
1
i
1
b

1 mark eight household locations are all different:

LRI R I S DR C R

s ]

NB Owing to the way in which ror .or. !
i <yl happen if the existing random number gener:

Food Magnate Simulation (Programming Tasks MS) Page 2 of 19
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Task 3

1 mark new subroutine declared correctly in the Out let class

1 mark maxCapacity multiplied by the parameter (name of parameter unimpo;

public woid ExtendCapacity{int multiplier)
I
1

maxCapacity *= multiplier; ;
1 e
! s

P i ;
1 mark call to generate a random =5 €+ 'ftﬁxcduld be appropriate to the 40/35/2

107, 35% and 25%

e

1 mark probabilities 2r. 4 Al

oy 'ar_.qe‘tédrwbassed to ExtendCapacity in all circumstances

if (result == change}
1
Console Writetine! "Capacity adiusted.”);
}
else
1

int multiplier = rnd.Next(®, 1B8);

if (multiplier < 48) {
cutlets[ID].ExtendCapacity(2);

} else if (multiplier ¢ 735) {
cutlets[ID).ExtendCapacity(3);

}oelse {

gutlets{@].ExtendCapacity(4); .
¥ L - ::J “
Copscis,Writetine("outlet max fa?*‘itgwjﬁpﬁﬁded”);

i

1 mark correct mescz. g‘.}*g ;Gx,»dna/PaItry Poultry outlet 4 max capacity doubled§

i

i e b g
Pad B Bt B

Food Magnate Simulation (Programming Tasks MS) Page 3 of 19
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Task 4

1 mark new subroutine, correct name, type and parameters in the Settlemenﬁ

1 mark integer to store number of leavers

1 mark loop to iterate over all households

1 mark selection structure, based on 2% probability

1 mark removal of household from list, inside sele .uc v Al ’ée

1 mark integer variable incrementer . fe X c«tlon cIause and returned after lo

e A W

Y . R S 7
public int Processi=zow s 7w

r

if (rnd.Next(&, 188) < 2)

househclds. Removeldt(index);
leavers++;

%
i

¥

return leavers;

1 mark call to ProcesslLeavers as the final instruction in ProcessDayEnd

DisplayCompaniesAtDayEnd();

DlsplayEventsatBayEndf), ;

Comsnls erteilne[51wulat10nSEttlFm:nt PFSCE' : :ﬂx?s() +
“ heusehelds left the settlement™)r 77 ! o

L

1 mark screenshot displays nurck o €0 &holds removed, which might be the
text 'households "4\ ,,7."1 o c;qfement) and/or zero:

% house huld left the s

Display details o
Dl plu” d:tmll;-“

COPYRIGHT
PROTECTED
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Task 5

1 mark new input message within code executed when user enters '3’
1 mark loop to iterate over all companies in the list
1 mark output to contain call to company's GetName subroutine

1 mark output to display 1-based indices instead of 0-basec i /dices

1 mark user input stored in the index variable ' b

1 mark user input decremented .~ "

o, A

s.Writetine(ii + 1) +

index = fonvert.ToInt32({{onzcle.Readiine()) - 1;
} while {index == -17;
tHodifyCompany{index);
break;
case "47:

+ companies[i].GetHamel

1 mark user input should now be based on a list, with outlets numbered 1, 2, 3;
should have a capacity equal to its max capacity:

1.
2.
3.
4,
.

Wb b

Lad

Humber o

: 7 Capacity:
Capacity: ximum Capaci

Ly

L

Food Magnate Simulation (Programming Tasks MS) Page 5 of 19
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Task 6

1 mark subroutine correctly declared as a constructor

1 mark correct parameters declared

1 mark xCoord and yCoord set to random integers between 0 and maxX/max\i

public Outlet(imt maxX, int maxy, int maxCapacityi: e, beol isRandaor
1 s = k
xCoord = rnd.Next(@, maxX + 1}: e ’

yCoord = rnd.Next(®, max¥ .15 ;

: / e “
1 mark the restaf the < ;. > "Eme executes as normal. A. call to a new subroutine

L Tl “wntams the extra lines. R. if call is made to other construf

w’

Capac. ey CConvert. TﬂIntBQ(WBXCapECltyBaSF * g.a);
max{apacity = maxCapacityBase + Convert.ToInt32(rnd. NextDauble(

Coreert. ToInk32({ rnd. HextDouble{) * 58); :
daily[ost; = maxCapacityBase * £.2 + capacity * €.5 + 1€@;
HewBay ()}

S

1 mark screen capture shows values for outlet coordinates that are all 10 or lower

business:
balance

Mumber

@utlef

3 Lapﬂc1+ .

3. Copacity

- Eapa:it
COPYRIGHT
PROTECTED

gl ;Kf
298 '9
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Task 7

1 mark option 5 correctly added in DisplayMenu

lelWritetine ("4, Add new company”);
riteline(Ys. Advance™);
Jriteline ("6, Advance to next day™);
Conscle Writebine( ™. Quit™);

e
1 mark selection structure in Run captures en p t oy 77 7
- g s

1 mark any suitable prompt for thaud B j,jrryter?a number of days

PR

. . o4
1 mark integer variab!s 1’ i Ler nput

9 the correct number of times

1 mark call to ’ProcessDayEnd inside the loop and no other code

case 4"
AddCompany({);
break;

case "&"

s Write("Enter number of days: U);
izols.Readiine());

1nt nurberdfDays = Convert.TeInt32({lon
for (int » = &; x < numberOflays; x++)
1
ProcessDayEnd();
¥
break;
case “6":

1 mark three days' worth of financials and events s fa ;;delﬁplayed, although i
Poultry is anything other than 170727, . 4 .. dld'match code, credit can b

Paltry Poultry

Cutlet |

Qutlet

evious balancv for company: 15364,

5
Hew balance for company: 14564.892

Food Magnate Simulation (Programming Tasks MS) Page 7 of 19

COPYRIGHT
PROTECTED

'S

Qg9

Education




Task 8

1 mark prompt updated to include reference to '4' generating a random compa

1 mark loop updated to include '4' as a terminating condition

do {
Conscle.write("Enter 1 for a fast food company, 2 for a famil
+ "3 for a mamed chef company or 24 r“; iy company chos
typeafConpany = Conscle.readline(); o 0 ~
T while (! typedflompany.equals("1"® ’“’W‘“;;b%ﬁ%mpany.equalsﬁ"zw
PtypeCTlompany.equals e’ ;ja‘; seypelfCompany. equals{"4" 1) ;

if {typeGfCompany.eguals jiﬁf;;i~«”
S T

¥

,r‘
[

i

el. . ion structure to ensure 3 results in 'named chef’

1 mark random number generated, even if likelihoods are not evenly distributed
1 mark selection structure sets restaurant type according to random number
1 mark three company types are equally likely to be created

1 mark additional code does not impede code from the Skeleton Program

: else 1f (typelfCompany.equals{“37y) {
¥ B X q (‘ 4 1L
ompany = “named chef”;

int companyType = rod.nextInt(3);
it (companyType == 8) { typeCfCompany = "fast food™; }
else if (companyType == 1) { typeOfCompany = "family"; ¥}
else { typelflompany = "named chef”; } ;

% . e s

int[] templocation = aimulati@mSettlemﬁntfgéé?;ﬁuﬂmiccatiﬂnﬁ);

G

1 mark input of '4', 'Random Rrjjf,\,ft ;

4 %50000", resulting in a company of

]
il
o
i
o

Mame:
Type of
Current

COPYRIGHT
PROTECTED
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Task 9

1 mark new subroutine created, with no parameters and no return

1 mark loop to iterate over all outlets in the cutlets list

1 mark call to CloseOutlet for each outlet

publiic woid CloseAllOutlets() .
1 e 9

. . ¥ ST
for (int current = 8; current < ”u‘lx*f}Lwah%; current++)

r »

[

1 mark selec®on statement in ProcessDayEnd to check for balance of less tha
statement

1 mark call to CloseAllOutlets in selection structure

balance += profiticssFromoutlets - dailyCosts - deliveryCosts;
details += "Hew balance for company: 7 4+ balance.ToString();
if (balance < &)

r
1

}

return details;

Closealloutlets();

1 mark entering '2' in the main menu should reveal that 'Bankrupt Burgers' has n

Mame: Bankrupt Burg

Type of busines S - :;’
e d
g AM;?
Mumb of outlets: @
Qutlets
COPYRIGHT
PROTECTED
P FJ
e

'S

Qg9
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Task 10

1 mark class definition, which includes inheritance

1 mark creation of a new Random object

1 mark constructor correctly declared, with two parameters

1 mark call within constructor to the Outlet constructor, no«jing correct values

1 mark Move subroutine declared ey
1 mark random number generated ..~ =

1 mark selection stater¢ « .t “3uar different possible values of random numbe

private static Rendow rnd = new Ran

public FoodTruck(int xCoord, int wloord)
base(xCoord, yCoord, 18)

1}

pubilic woid Mowe()

i

1
int direction = rnd.Next{4);
if (direction == &) { xCcord += 1; }
else if (direction == 1) { =xCoord -= 1; }
else if ({direction == 2) { yCoord += 1; }
glse { yCoord -= 1; }
¥ s X 3
3 : e
i s

I"s

. . L 2 (’): : wi i R
1 mark either creation of lez:» = te 3 2-through outlets in ProcessDayEnd su
1 1 0 _ . .
‘= 1.ove, even if syntactically invalid

1 mark casting the object as a FoodTruck

1 mark move subroutine called for all FoodTruck objects and only FoodTruc

for {int current = 8; current ¢ cutlets.Count; current+d)
1
if (outlets[current] is Foodiruck)
1
FrodTruck £ = (FosdTruciloutlets{current];
f.towe();

COPYRIGHT
PROTECTED

et
gt

(continues on next page) RS 2 e

'S
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1 mark screen captures show a difference of 1 in either X or Y coordinates betw

number of <o
a name for

Name: Taco Truck
Type of
Current

Average
Daily co
Delivery c
Reputati

Mumber of
Outlets
1. Coordinat

Taco Truck
of business:
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Task 11

1 mark data structure created to store indexes

1 mark selection structure has been changed from 'equals' to 'contains' or equiva

1 mark inside selection structure, adding the index to the data structure

Liztginty indexes = pew LiztLinkR(); .
s =
for (int current = 8; current < comn.nogs 1 un{Z current++
: i
P ey “
{ ¥ ¥ & " . X % j - &
if {(companiesfcurre--@ de*t el ). Tolower().
x E G g et Ll A
Contain={ -Cu o0 Muee  ToLower()}) {
1 \=. . cdrrent);

Gt

b

1 mark selection structure to check for only a single match, A. if 'else’ by process

1 mark correct index returned for a single match

if (indexes.Count == 1} { return indexes[&]; }

1 mark selection structure to check for multiple matches, A. if ‘else’ by process o
1 mark prompt for user entry, either before or after attempt to display matches
1 mark loop to iterate through all matches in an attempt to display them

1 mark name of each matching outlet displayed

1 mark user input requested only if multiple matches have.:: n found

3 &
- 0

1 mark loop to iterate through the matches in 1n %ti;g‘;,;hyéto campare with user i

,?” g g & h . . . .
1 mark comparison (‘equals’, not ' .+ ¢ . =" is'made inside the loop, with case ig

1 mark correct index re. Ao 4/ aine’event of a match

b o
PR e urned if no matches are found or if second entry does not

else if (indexes.Count > 1)

s.Writeiine("Please enter one from the fellowing: ");
for {int 1 = 8; 1 < indexes.Count; i++}

soie Mritetine{companies[indexes[i]]. . Gethame());

string input = Conscle.Readiine();
for (int 1 = &; 1 < indexes.Count;i++)

{ COPYRIGHT

PROTECTED

'S

Qg9

Education

s
(continues on next page)
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1 mark screen capture displays 'Paltry Poultry' and '‘Ben Thor Cuisine’, with ‘Paltr

(s
a4 M",:; L
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Task 12

1 mark outlet with a matching TD is accessed

1 mark number of seats is set to a call to GetCapacity

1 mark selection structure uses category attribute of the Company class

1 mark cost per seat is set correctly for all categories

1 mark balance is decremented by the cost per se:nt r. Il‘ iwed by the number ofE

1 mark the original code, to remove ;'«f , ~u * dﬂd check for zero outlets, should§

public bool {IoseﬂL.'b’gi,a :@

3

R %dgﬂutletf[ln],
int SN o GetCapacity():

int costPerSeat;

if (category == “fast food”) { costPerSeat = 75; }
else if (category == "family") { costPerSeat = 58; }
else { costPerSeat = 158; }

balance -= seats * costPerSeat;

bool closeCompany = false;
outlets,Removelt{ID);
if (outlets.Count == &)

i

L
¥

return closeCompany;

closeCompany = true;

Current
Auerage

Humber of outlets:

Capacity:
rdinate B | ) Capacity:
rdinate 2@, 4 Capacity:

Coordinates: (500, 600)  Capacity: 120 COPYRIGHT
Name: Paltry Po PROTECTED

Type of business:
nt balance: 526

£ Ra s D
F

'S

Qg9

Education

Capacity:
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Task 13

1 mark additional line added to DisplayMenu with correct number and text

o

wpany” ) ;
pany”);
o next day");

LWritetine( "4, add new ¢
Writetine(”%. Remove <o
Jhriteline(VE, advance t

=

1 mark addition of '5' to the selection structure in =~ ~
e i
1 mark prompt for company name and s*=-= - o1 .érinput in a string variable
1 mark selection structure to che <@ e, _/trie index either is or is not -1
1 mark removal of com il 4\’“,41 fj;,c correct index, only if the index is not -1
1 ;
1
case "4
AddCompany () ;
break;
case “ST
string namelfCompany;
dex
1
Console.brite("Enter company name: ");
nameSfCompany = LReadline();
index = GetIndexOfCompany(namelfCompany);
if (index » -1) { companies.Removedt{index); }
Y while (index == -1 &8 nameOfCompany.ToUpper() != "CANCEL");
break;
case "G :
PrecessDayEnd(); g f'fMj
bhreak; : y;“”y
T -
»a . d’; ; p»i <
1 mark entering "CANCEL" r=2 . 117210 the main menu; entering 'Paltry Poultry’

beinogaese: .ty nrilation — AQA Burgers and Ben Thor Cuisine:

T W s )

€2

Food Magnate Simulation (Programming Tasks MS) Page 15 of 19
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Task 14

1 mark GetBalance declared in the Company class, with no parameters and ¢

1 mark correct return statement, R. if any additional code

public double GetBalance()
1
return balance; .
1 e rd
=

1 mark additional option added to ™'« - Te;;lehu h

Lk e

O MU S

. s ite_iro - AT N
Console ddrdteline” "3 Yo peTcompany )
RY in LSRG o target™);

i
H

{76, Advance to next day”);

1 mark selection structure modified to include '5'

1 mark call to new RunToTarget subroutine if '5' is entered

case ‘4"
AddCompany (),
break;

case 37
RunToTarget();
break;

case “87:
ProcessbayEnd();
break;

mark new RunToTarget subroutine declared -
i

P o
mark user prompted for an upper limit and a lo el ml

o

mark variable names urr .~ 7 21 ; arid TowerLimit used as instructed

#

1
1
1 mark each user input stored as a s ! 1te 3 0;L«;ger’“f
1
1

mark varizsgikor: .} [,%'»bf’aays, balance and company name, of appropriate
X i

public we ToTarget()
1
lonselsWrite("Upper limit: T}
int upperiimit = Convert.Tolnt32(Conscle.Readline());
slelkriteTlower limit: M)
int loweriimit = ¢ ¢
int numberOflays = £;
B Ch
Sroirg companyMame = U7
double balance = 2;
1 mark loop to run until a balance is equal to or above the upper limit, or equal t PROTECTED
1 mark loop to iterate over each company in the simulation
1 mark comparison with both upper and lower limits ... "
Fre R £k -
1 mark call to ProcessDayEnd once withir < ¢l %i’rjxméﬁ
1 mark no call to ProcessDavE ;in . ~'rice has already reached termination

'S

termination conc:i it,;\if{; _..7eady reached by the start of the first loop (i.

o og
1 mark nun é;:i‘o incremented within each iteration .
> Education
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1 mark calls to GetName and GetBalance have occurred before loop terminate

de |
for (int 1 = 8; 1 « companies.Courmt; i++) {
c = companies[i];
if (c.GetBalance() »= upperiimit || c.GetBalance() <= lowe
companyiame = c.GetName(};

balance = c.GetBalance();
1

i e o
if (companyName == “") { A
numberOfDays += 1: .~ 7
ProcessbayEnd?) » 7 o
} 2 e
+ while

1 mark values for the company's name and balance, and the number of days, ar

1 mark output values are correct under all circumstances

Jdriteline("Company: 7 4+ companyName)
Jdriteline("Balance: " + balance);
Conscle ritetine( "Day + numberCfDaysy;

w

(e

1 mark screen evidence showing that multiple days have passed, and the balanc

Ewents:

o events.

Company: Ben Thor Cuisine S
188786, 8 el
- - L
./‘ 5 ’)j 5 A
COPYRIGHT
PROTECTED
e :J
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i 4 i wat
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Task 15

1 mark class definition with correct identifier, which inherits from LargeSettler
1 mark object of type Random included as an attribute

1 mark valid constructor with three integer parameters

1 mark valid call within constructor to constructor of superr'm ;

1 mark subroutine AddHousehold declared ror stﬁ v A overnde modifier

1 mark generation of random nurmh,. ; « Th q l\ddHousehold between 2 and 20

o

1 mark generatlon of res r, ﬂn “f .u’ﬂ( coordmates within the settlement (easiest

0%
ey

mark |00 G

public CitySettlement(int extraXSize, int extraySize, int extrab
: base(extraXsize, sxtra¥Ysize, extraHouseholds)
public override woid AddHousehold() {
int numberOfHouseholds = rnd.Next(2, 21}%;
int x = 8, ¥y = 8;
GetRandomLocation(raf », ref y); ;
for (int £ = 8; 1 < nuwber@fﬁousekhl 5 :”4+;~{
households. add (new Houset-odis - "

et
%
%

Kk
5
%

1 mark virt! wj‘oo ifier added to pre-existing AddHouseholds subroutine
public virtual void AddHousehold()
1
int x =8, v = 8;
GPtRandcm ocation{ref x, ref y);
Hin nid temp = new LA(K, ¥
hausehslds Addﬁtempj,
.
i

1 mark first prompt of the simulation amended to allow user to select a city settle

COPYRIGHT
1 mark user selecting a city settlement results in prompts for additional X and Y coorgl PROTECTED

1 mark user selecting a city settlement results in call to Cit:“ettlement con

e Pf”
o
s

(continues on next page) L T»
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1 mark other inputs should continue to work as previously (i.e. new code does n

public Simulaticn()

1
fuelCostPerlnit = 8.8898;
baseCostForDelivery = 186;

string choice}

leubrite("Enter L for a large settlement. 7 for s cit
- T
1

+ "anything else for a noras

choice = <z w.Readunek); el
if {choice == || chclcp es B
{ L A

a f;-ﬁiééﬂcusehclds;

nter additional amount to add to X size

ToInt32(0n oz, ReadLine(});

& krlte( Enter additionsl amount to add to ¥ size
wert, ToInt32( 0o iz .Readiine{}};

>.ir1tP( Enter addl%lcﬂni ﬂavbe of households to

ExtraHou:ehclds : 2. Readiine(});

if (ch01ce == "i

extraY

tement (extraX, extra

xr
L

se
simulationSettlement = new Jity

rt(extraX, extr

A
=8

[—
n
w

simulationsettlement = new °

emred

Fad R B2
Lo I T}
oI 00 00
D oga o~

out prubabllzty
out probability:

R 2
+
i)
= G
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ZigZag Education supporting

A Level AQA Computer Z a2nce Pap

‘a

Summer 2020 -~

Lt

gnate Simulation

Electronic Answer Document (EAD)

Instructions

Enter your name in the box at the top of this page
Answer all questions by entering your answers into this document

Remember to save this document regularly

e Save and print this document and any additional pages

e Answer all questions
- A
e The marks available for ~a n % '« 3udn are shown in brackets
el D
G

e
-
i

e .; a computer
access to a printer
access to appropriate software
electronic copies of the required skeleton code
EAD (Electronic Answer Document)

Total marks:
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Programming Theory Questio

Answer all questions. Remember to save this docume

Q Answe-.
o . =
(o) 11
(c)
(d)
1
(e)
(f)
(8)
(h)
2
3 L
g
4 Y
,”}vkwj.i:: 7
5 \?)9' ,x“’
duc;
6
7
8
9
o COPYRIGHT
PROTECTED
11
12
13 2 99
> Education
14
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Programming Tasks

Answer all questions. Remember to save this document

) T
s

o
gave® g

9 i

10

11

12

13 i

14 N

S — - —
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