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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 ofthe 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 is the 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, WJEC, 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. 
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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 (Java) – for examination June 2020. 

 

The resource pack consists of the following: 
 

Pre-release Commentary including a general explanation of how the program works (text and video),  

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. 

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  and/or  above. 

On the CD, you will find the following: 

 FoodMagnateSim  

 Passwords.txt 

* 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.  Each password is a four-digit code, as follows: 
 

  j01-Commentary.pdf 1158 

  j06a-ClassDiagramTasksMS.pdf 3091 

  j06b-ClassDiagramFull.pdf 5630 

  j07-TheoryQuestionsMS.pdf 7642 

  j08-ProgrammingTasksMS.pdf 2966 

 

Should you wish to give students access to 

ALL protected-PDFs, the master password 

for all files is:  
 

zz2ghc4 
 

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

ChrisCutler
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Food Magnat~ Simulation 
Introduction 
The Food Magnate Simulation models how profitable different ~ypes of restaurant 
simulated settlement. The structure of the simulation,;;:;:~.:.~)>' i,!ally, is as follows: 

o, 0 ,:r~J t~J s,; ? .--------------.,0· .. ,-:::,. r:·'1;,i r:·~'·'~'''·loiiiio-------. 
: "w';tt1:;i{n ·. 'G:,Jt' ·. 

(Large) Settlement 

The program contains the following objects: 

• A single object of type Simulation, which is responsible for constructi 

remaining objects 

• A single object of type Settlement, which is stored within the Simula 

can be an object of type LargeSettlement, which behaves identically ,, 
contain more households. ·. 1 

• An unlimited number of Householrl 

• 

• 

settlement begins with 

contained directly within the Simulation ob 

number of Outlet objects, with each outlet being stored i 
ny cannot exist without at least one outlet. 

Let's look at the attributes for each class in detail. .. 
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Class: 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 managi 
are as follows: 

• A single Settlement object, simulationSett1~~ 1ent; since theSe 
'<'<'>, <<'l 

Household objects, the simulation cannot!r~r ~~~fd:tectly with a house 
subroutine in the Settlement f:::ll';:/"";1-

• companies, noOfCompanies 

• which is used to calculate delivery co 
passed to the constructor of the Company class 

• oat, called baseCostForDeli very, which is also passed to 
subsequently used to calculate delivery costs 

• An Arraylist called companies, to store objects of type Company; a list 
since any 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: 

• A string, name, to store the name of the company.... . J 
.· .•. ::~ •> 

• A second string, called category; ('E:?~[~)l:.fpe" of company, and 

• 

• 

• 

'named chef' Y ~ 

of money a company owns, which can be 
core: a measure of how well regarded the camp 

utation score is more likely to be visited than one with a low r 
o avgCostPerMeal: how much the company pays for a meal 
o avgPricePerMeal: how much a customer pays for a meal wh 

outlets 
o dailyCosts: single cost per day, per company, initially set to 1 

will change, up or down, between days 
o familyOutletCost: the cost of opening an outlet for a 'famil 
o fastFoodOutletCost: the cost of opening an outlet for a 'fa 

o namedChefOutletCost: the cost of opening an outlet for a 'n 
o fuelCostPerUni t: for companies with multiple outlets, this is 

their 'main' outlet (the first one to be created) and each subsequ 
o baseCostOfDeli very: for companies number of ou 

day 

Outlet; again, this o 

etCapaci ty: capacity for a 'family' outlet, i 
stFoodOutletCapaci ty: capacity for a 'fast food' outlet, i 

o namedChefOutletCapaci ty: capacity for a 'named chef' out 

• A random number generator called rnd, used to generate random reput 
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Class: Outlet 
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: 

• 

• 

• 

A series of integer attributes: • •se .r·o~ ·.. .r ..•...... ; 
o visi tsToday: the nt'r-~ \ ~ ~~ir1~gallousehold has visited thi 

worth noting ttt.tci~rs~~c.~tlli~g preventing this exceeding the 
o xco~rl~-~,c~~~~d:the outlet's location within the settlement 

r:\1 ~~·.::c:Y~ 'flow many seats are in the outlet, used to calculated 
x~;paci ty: the maximum to which the capacity can be exte 

A float, dailyCosts, which is how much the outlet costs to run each da 
not fixed, and can be changed as capacity changes. It could also be chan 
Outlet class's al terDailyCost subroutine; however, this is never cal 

A random number generator called rnd, used to generate maxCapaci t 

Class: Settlement 
The simulation contains a single settlement, and each household and outlet has a 
The settlement is easy to visualise in terms of a grid, but it is not stored as a two­
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 c 

.-I 

settlement contains objects of different types- namelyts ~j ~Ids and outlets. I 
household stores its own X andY coordinates, \Yh; w(t•r•r,)l.;ie within the bounds 

. '••··· •Y -~ 
The Settlement class's attributf:'.~ .. ;i·~n)~~iis:. 

,\\ ';:;;~, ~i(h"~~ <~ '~~ ~:~~> 
• An i er vari;;~h\ ~~-~~ ~r.~;;.oofHouseholds, which is how many househol 

...••....•...•••.•.•• y r·, ~~-~existing code, this can go up but not down as the simul 
i}-P' 

• integers, xSize and ySize, which store between them the 
each of these is 1,000, meaning there are one million possible I 

• An Arraylist, households, to store each Household object 

• A random 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. 

Class: Household 
To all intents and purposes, this class models a consumer, since the whole house 
There is scope here for modelling households of different or households in 
go out to eat, or even households where different out at different 
Household class's attributes are as 

• and yCoord, representing a household's locat 

• ger, nextid, which numbers each new household increment 

• An additional integer, id, which stores the value contained in nextid at 

• A random number generator called rnd, used to generate chanceEatO 
changes 
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Overview 
When the program begins: 

Comp Settlement () 

main 

Simula 
run 

LargeSettl 

1. A new Simulation object is 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 Progra 
user input 

4. The addCompany subroutine is called if user-defined companies are sel 

specific details of each company 

5. The Company constructor will make at 

have at least one outlet 

6. is called (see next hierarchy d 

fVIain menu 

.· ·. •• ~·1vtodify Company' menu, shown 

the main menu and enters a valid 
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When the run subroutine is called: 

Simulation. 
run() 

Simulation. 
displayMenu () 

Simulation. 
getindexOfCompany() 

s 
a 

7. The user is presented with a menu as a result of a call to displayMenu 

8. If the user selects option 1, a call is made to displayHouseholds, whi 

the settlement via a call to displayHouseholds in the Settlement 

getDetails in each instance of the Household class 

9. 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, meanin 

menu results in details of all companies, and their being displaye 

10. prompted for 

the index of that com 

a second menu containing thre 

an outlet {closeOutlet ())or expand 

lects option 4, a new company can be created via a call to a 

user for details of the new company's name, type and starting balance. T 
outlet in a random location within the settlement. 

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

13. If the user selects option 6, a call is made to proces sDayEnd 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 hi 

Page 5 of 22 

COPYRIGHT 
PROTECTED 

lJ.g 
Lag 

Education 



When each day ends: 

Company. 
getReputation 

Score () 

Simulation. 
processDayEnd () 

findOutifHousehold 
EatsOut () 

Settlement. 
getHousehold 

Location () NearestOutle 

14. The call to newDay (in the Company class) calls newDay (a subroutine i 

number of visits to zero 

15. The reputation score of each company is accessed and added to an Ar 
storing a running total of all reputation scores so far (i.e. the first value 
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) 

.·1 
'<'<'>,::':>;:} 

16. The call to getNumberOfHouseholds isto ~<.\~~t:.a loop through al 
·... ('"" c~ j :;:; ~ 

17. The call to getHouseholdLor:r~~ :; ; :~~~~file Simulation class to 
' ~'" :,<: ) :;:; ,d 

18. The call to findou+-.; ~7. ?~-;-~~~idEatsOut, for each Household ob '""''''0' "\>_jt' ~,, "1 

t:~ !) ·~. t_~\ ff~<fuseholds with a higher probability of eating 
:<, :\,':''<'>~ ~<~f -00 

r<J:~c1fu, using the Arraylist from step 15, with companies hoi 
to be chosen. 

19. For the company that is chosen, the nearest outlet to the household eati 
all outlets belonging to the chosen company are examined, and dict::~nr<>cl<~ 

calculated in the following way: 

• 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 hous 
the outlet examined first (i.e. the outlet appearing earlier in the 

outlets list) will be the one visited. . .. / 

20. The call to displayCompaniesAtDC1yFr1er ~~:J'·~e~rocessDayE 
This subroutine calculates charvy'# ';1~1 ; l:~pany's balance, which is 

day, the price at which~:.;.ttii 1tr 11!~~;;;8~f and sold, and the distance 
'' '<'""" ''' <'' ,;,J 

for which the ?-:-1·~~ ~)t<.t);~Cfients incurs a cost based on the price of 
a 1 < ~~;,~flee and the new balance are then displayed, along 

'< <,P 

21. Theca I to displayEventsAtDayEnd generates either a random pro 
the settlement, a change of fuel cost for a company chosen at random, a 
company chosen at random or a change of daily costs for a company 
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Food Magnate Simulation 
Class Diagram Tasks 
Complete each of the following unfinished UML class diagrams. Each one is miss 
subroutines, access modifiers, parameters and return types. 

ch 
# xC 

------

# int 
# id: 
# nextid: int 

rnd: 

+ Household(int, int) 
+ getDetails(): 

getChanceEatOut(): 
+ getX(): int 

(): 
----

Set 

# startNoOfHouseholds: 
# xSize: 
# ySize: 

float 

households: Household[O .. *] 
: Random 

----

+ Settlement() 
+ getNumberOfHouseholds(): 
+ () : int 
+ () : int 

+ createHous 
+ addHous 

di 
+ fir IfHouseholdEatsOut(int, int, 
+ getHouseholdLocation( ) : int[2] 

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

COPYRIGHT 
PROTECTED 

lJ.g 
Lag 

Education 



Complete the UML class diagram for the Company class. 

The first attribute and the first subroutine are provided for you. 

Company 

# name: String 

+ Company(String, 
+ getName(): Str 

Food Magnate Simulation (Class Diagram Tasks) 
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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. 

1. State the name of an identifier 

a) class that would not be accessible to a 

b) A subroutine in the Settlement class that returns something other th 

c) A subclass [1] 

d) A local variable that is used to return a Boolean [1] 

e) TWO subroutines from the Company class that canr.~t be called from 

~> ~ 
S; 

f) getindexOfCompany subrou 

g) A on attribute in the Company class [1] 

h) An instance of Settlement [1] 

2. Showing and explaining your working, give the probability of a call to proce 

being made from the displayEventsAtDayEnd subroutine in the Simul 

Food Magnate Simulation (Questions) Page 1 of 4 
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3. Explain how validation might be added to the openOutlet subroutine oft 
new outlet being created beyond the bounds of the settlement. Remember, 
code. [3] 

4. Each Household object is stored within a list called Households. Describ 

been used instead of a list to store Household objects. [3] 

5. Describe in full how the get Dis 

the distance between two 
lets subroutine 

6. Explain the role of the object of type Random in the Hous.f'hold class. [2] 

Food Magnate Simulation (Questions) 
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7. Explain the role ofthe variable upOrDown in the processCostOfFuelCh 
Simulation class. [3] 

8. In the tion constructor, the integer literals 100000, 200 and 203 ar 

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

9. Describe in full the operation of the geti 

10. Describe the circumstances under which the 

output the text 'Invalid coordinates'. [3] 

Food Magnate Simulation (Questions) 
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11. Currently, a call to the LargeSet tlemen t constructor could not result in a 

1,000 by 1 ,000. This is true even if negative numbers are entered by the use 
andy 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 o 

You should not include calls to any library subroutines. [3] 
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Food Magnate Simulation 
Programming Theory Questions 
These questions refer to the preliminary material and require you to load the 
require any additional programming. 

1. State the name of an identifier for: 

a) 

b) 
c) 

d) is used to return a Boolean [1] 
e) ines from the Company class that cannot be called from 

f) A library string function called from the getindexOfCompany subro 

g) A collection attribute in the Company class [1] 

h) An instance of Settlement [1] 

2. Showing and explaining your working, give the probability of a call to proce 

being made from the displayEventsAtDayEnd subroutine in the Simul 

3. Explain how validation might be added to the openOutlet subroutine of 

new outlet being created beyond the bounds of the settlement. You do not 

4. Each Household object is stored within a list called Households. De 

been used instead of a list to store Household objects. [3] 

5. Describe in full how the getDistanceBetwe 

the distance between two outlets. [4] 

6. 

7. 

ets subroutine 

8. 
canst 

constructor, the integer literals 100000, 200 and 203 a 

creating the 'AQA Burgers' company. State the role of ea 

9. Describe in full the operation of the get IndexOfCompany subroutine in t 

10. Describe the circumstances under which the modifyCompany subroutine 
output the text 'Invalid coordinates'. [3] 

11. Currently, a call to the LargeSettlement constructor could not result in a 
by 1 ,000. This is true even if negative numbers are entered by the user when 

values. Explain how a call to the LargeSettlement constructor never resu 

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

13. Copy and complete the following hierarchy chart for 

You should not include calls to any library sut~~J 
:\ 

14. Describe how the program would respond to a call to the Company constru 

neither 'fast food', 'family' nor 'named chef'. [2] 
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Food Magnate Simulation 
Programming Tasks 
The following require you to open the skeleton program and make modificatio 

Task 1 

Currently, 
responds by 

is prompted to enter a value of 1, 2 or 3, but if nothing is 
utting a blank line. 

Change the subroutine modifyCompany to present the user with an additi 
user enters anything other than 1, 2, 3 or an upper-case 'C', the menu should 
either 1, 2, 3 or Cis selected. If 1, 2 or 3 is entered, modifyCompany sho 
upper-case 'C' is entered, the program should output 'Operation Cancelled', 
terminate without executing any additional code. 

Test that the changes you have made work: 

• run the Skeleton Program 
• leave the first prompt blank, to indicate a normal-sized settlement 
• enter D at the next prompt for default companies 
• enter 3 for 'modify company' .. <. < J 

• enter 'AQA Burgers' when prompted for~</ ~;~~~y~1ame 
• enter 'X' at the first prompt of th~ 'r<.:;\tif{;)r~ny' submenu 
• enter 'C' at the second ·<~.l~f~ <iilodify company' submenu 

Evide 

a. Your PROGRAM SOURCE CODE for the amended subroutine mod 

b. SCREEN CAPTURE(S) showing the required test 
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Task2 

This question refers to the subroutine getRandomLocation within theSe 

This subroutine generates a random location within the bounds of the settlem 
new household. Currently, there is no mechanism for ensuring that a new ho 
location of an existing household. .I 

cl r \,~~j ~ 
Change the subroutine getRandomLocc?.t-. :.o (f~b~dre that only unoccup 

........... ,.·., 1.# 
to returning the location, a check.~'::~~: irly~;::ade to determine whether the I 
household. If it is already ~C ~~\ (e~ ~~new location should be generated, rep .. · ....... ·~. ~~~ ~r ~~ .. Y 
Test that g \. j.~&111:we made work: 

~"" 

• Settlement constructor in the following ways: 
o change xSize = 1000; to xSize = 3; 
o changeySize = 1000; toySize = 3; 
o change startNoOfHouseholds = 250; to startNo 

• run the Skeleton Program 
• leave the first prompt blank, to indicate a normal-sized settlement 
• enter D at the next prompt for default companies 
• enter 1 for 'display details of households' 

Evidence that you need to provide: 

a. subroutine get 

b. SCREEN CAPTURE(S) srr:· 

.i,'_.,·.· .. '· ... :;··,:,l·ll·.'·' ... :·.f~~ ::\\:::: ~- ,p-" ~~· 
:tJ::;:, 
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Task 3 

This question refers to the subroutine expandOutlet within the Company 
subroutine, extendCapaci ty, within the Outlet class. 

Currently, each outlet has a limit, beyond which it cannot be expanded. 
limit results in the capacity being set at the limit itself. ..<. , J 

"" r: ~~:v ··~ 
t ~1(;::-.WxtendCapaci ty 

<.# 
Create a new subroutine in the Outl 

value of the attribute maxC parameter. When this subroutin~.J-:- "' 
' '' .. ,M,f' \•, 

the value of th1s paramet~~~ . ~0~..:.t Jt ~ ·.· ., .... ''. '~{ r ~ ... 
Change th · r~·~$~1.~t subroutine so that, in the event of an attempt 

"" 
maxCapa ue, a random number is generated. Using this number, 
calling then subroutine, extendCapaci ty, and passing a value of 2, a 
passing a value of 3, and a 25% chance of calling it and passing a value of 4. 
capacity expanded' should be displayed in these circumstances, with no oth 

Test that the changes you have made work: 

• run the Skeleton Program 
• leave the first prompt blank, to indicate a normal-sized settlement 
• enter D at the next prompt for default companies 
• enter 2 for 'display details of companies', ensuring that outlet 4 for 

screenshot 
• enter 3 for 'modify company' 
• enter 'Paltry Poultry' when prompted for a company name 
• enter 3 for 'expand outlet' 
• enter 4 when prompted for an ID 
• enter 1 000 when asked for an 
• enter 2 for 'display , ensuring that outlet 4 for ' 

screen shot 

Evidence 

a. Your PROGRAM SOURCE CODE for the amended subroutine exp 

b. Your PROGRAM SOURCE CODE for the new subroutine extend 

c. SCREEN CAPTURE(S) showing the required test 
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Task4 

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 settlement. 
,'I 

'<'<'>,"':>;:} 

Create a new subroutine in the Settlement cl~},vt::~~~d:hvrocessLeave 
accept no parameters and should returl"l ~-,~~~ ,tc{§~~e. Each household i 
subject to a random 2% chanc~ .?J;~~'fl'0k~8::Settlement. The processLe 
remove households as~[)~~':, ~~ ~J#L~11"tfle households data structure, and 
that were 11 <~ <0( ~ '·· 

<,~'::::::: :'< ~ '<~ <" 
,'< ,','' <l:; ;:;;/ -~ 
:~<0 

Modify the 
output the 

ne processDayEnd, so that the final instructions are to 
r of households that left the settlement. 

Test that the changes you have made work: 

• run the Skeleton Program 
• leave the first prompt blank, to indicate a normal-sized settlement 
• enter D at the next prompt for default companies 
• enter 6 for 'advance to next day' 

Evidence that you need to provide: 

a. Your PROGRAM SOURCE CODE for the amencje:p subroutine pro 

··~~'~ .. ~ 
b. Your PROGRAM SOURCE COD~ -!".Yr ~ubroutine proces 

,I y:,,;;':;i\ 
, 

1
, ~li~t~edrequired test C. 
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Task 5 

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

Currently, when modifying a company, the user needs to enter a company na 
either remember it or scroll up the console window to see it previously displa 

.·1 
'<'<'>,"':>;:} 

Change the subroutine run so that when the US'e~;o'(i:~~~O)tion 3 from them 
they are presented with a numbered listpf~~~ m ~,drfipanies. The first co 
should be displayed next to a ~u~~~ · 1{':)~;:.~hough its index in the compan 

,',', ';:;;.~' ::~ '~ ~~ ~d ~0 

ntf>q <:.~~~~?n:Qr~ext to the company name, the programs 
as it wou O<i ;~"~tf'tne company's name been entered. 

';#"" 

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

Test that the changes you have made work: 

• run the Skeleton Program 
• leave the first prompt blank, to indicate a normal-sized settlement 
• enter D at the next prompt for default companies 
• enter 3 for 'modify company' 
• enter 3 when asked for a number 
• enter 3 for 'expand outlet' 
• enter 4 for the I D 
• enter 1000 for the amount 
• enter 2 for 'display details of companies' 
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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 additional constru 
placement. .: 

.·.·. '" .• 1 . ~~j\~ 
Without making any changes to the exisJirS'< or § ,;..,create an additional 
class. This con~tructor should,t~~(j. ~ ~~~~a)~;8ters t~ree integers- maxx, 
and a Boolean, ls~~.~~~9~?'"~~ ?.tJ:JLII>i''X: and maxY rntegers represent the h 
outlet could b ·' 1 .. 1"·•1\l'ttim'f rts settlement. ' ~::>>:;:>'<l1 ;:;;;f -~" 

,~-,0 

The con auld contain code that sets xCoord to a random integer 
inclusive, as I as code that sets yCoord to a random integer value n""""'.,.,.,, 

other attributes of the Outlet 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 subro 
Company class; it should read as follows: 

o Outlet newOutlet =new Outlet(5, 10, capa 
• run the Skeleton Program 
• leave the first prompt blank, to indicate a normal-sized settlement 
• enter D at the next prompt for default companies 
• enter 2 for 'display details of companies' 

Evidence that you need to provide: /: ... 1> :: 

a. Your PROGR~~.1,f:~~~~~~Dd~~;E~f~0r the new outlet constructor 

::\\:;:>:\~ ::~5,J ~~~ 9 
b. S l..;:t~fURE(S) showing the required test 
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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 
selecting option 6 from the menu. 

.·1 
'<'<'>,"':>;:} 

Change displayMenu to include an additiona1.'1f~li:;~,~rs-~Mvance'. 
, ,•,•, I \ (~) :;::f' ~J 

Change run so that if option 5 is ~::;~ ~ i'Ei~ ~ ;_;j user is prompted for the num 
simulati_on to advanc~. }.~{~ , ~~*~~?§I ~\c/tfrch does not require validation, will b 
subroutme pr e~.1} ~-L:,.fic;;;;;;s called. 

~:<, ':\>: <l~ ;;J,f -~" 
:~<0 

Test that es you have made work: 

• run the Skeleton Program 
• leave the first prompt blank, to indicate a normal-sized settlement 
• enter D at the next prompt for default companies 
• enter 5 for 'advance' 
• enter 3 when asked for a number 

Evidence that you need to provide: 

a. Your PROGRAM SOURCE CODE for the amended subroutine run 

b. Your PROGRAM SOURCE CODE fort~~. ~~~~~t subroutine dis 

c. SCREEN CAPTURE(S) showing th ! n:fi'L•!ic;::c:itE:!st ... •,•,•,,•· .# ': 0·>-' -""···~'-------------iffii 
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Task 8 

This question refers to the subroutine addCompany within the Simula tio 

Functionality will be added to allow a company type to be assigned at rando 

Change the addCompany subroutine so that the useri~ ':"\ pmpted to enter 1 
should be updated to indicate that '4' means a rCl~? J1• ~~~~h~sen type of com .. ·.·. . . ,.. r~· ;;;:.~ ~, 
If 1, 2 or 3 is entered, the pro.gram .... ~~ ~. ~~y~;<~inue as before. If '4' is entered 
used to determine which ottr.~~. ~r~t~l)~s of company will be created. Each 
equally likely be c~8 •·-~~~? ·~~ .~ 

·.··•···•····•··• ;;0? 

Test that 

• run the Skeleton Program 
• leave the first prompt blank, to indicate a normal-sized settlement 
• leave the second prompt blank, to indicate user-defined companies 
• 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 
• enter 2 for 'display details of companies' 

Evidence that you need to provide: 

a. Your PROGRAM SOURCE CODE for the subroutine add 

b. SCREEN CAPTURE(S) 
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Task 9 

This question refers to the subroutine processDayEnd in the Company cl 
subroutine, closeAllOutlets, also in the Company class. 

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

:'~:::,;,':::::; 

Create a new subroutine called closeAllOut 1c:;; (b: ~t\::2 Company clas 
outlets belonging to the company, and c;ICJ;~'~~ 1 t.S1 'Mtn a call to closeOut 

,,, I;T' II; 1'1 '11:', .. 

Modify the subroutine p:rc~;:;:.~+~~~~0l~i;t~e Company class, so that im 
,, ,<I ','JJ ',", ,,,1<1' 

statement, L'C:, ~ !~;~~ 90.~ance field is checked. If it is below zero, a c 
:;:; :>(:"<:;~, ~;:;01 -00 

made, an ~JI IS output to notify the user that all outlets have closed. 

• run the Skeleton Program 
• leave the first prompt blank, to indicate a normal-sized settlement 
• leave the second prompt blank, to indicate user-defined companies 
• enter 1 when asked for a number of companies 
• enter the company name 'Bankrupt Burgers' 
• enter a starting balance of 1000 
• enter 2 to indicate a family restaurant 
• enter 6 in the main menu, 'advance to next day' 
• enter 2 in the main menu, 'display details of companies' 

Evidence that you need to provide: 

C. CAPTURE(S) showing the required test 
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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 from the class Outl 
subroutines and attributes, Food Truck should includ~ .• ~; :.ew subroutine cal 
take place in a random direction, moving one 'S("'f,·Slll~h~south, east or w 
the food truck's movement, which is per~i·· .::: 1 t.:: ~Wthe settlement as a re .. ··r· ·.·. ··'' ........ . 
values being beyond the settle!Tl~:.:(?" ~ :, ~.~~(i;s:4 

> - '::rp':::f~~~:~~~l-# ~ ~~; ~0 

The con ·. ·. ~~uct should take xCoord and yCoord integer 
r along with a value of 10 for capacity. 

essDayEnd so that the move subroutine is called for any out 

Food Truck. 

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, y); 

run the Skeleton Program 
leave the first prompt blank, to indicate a normal-sized settlement 
leave the second prompt blank, to indicate user-defined companies 
enter 1 when asked for a number of companies • • •••. ~ 
enter the company name 'Taco Truck' t :0 

enter a starting balance of 3000(1 ••• •· 
enter 1 to indicate a fa~t:::2v- ~ ·:,~t)l.~~:nt 
enter 2 to displav c:'. ~ f~ 'nf,r~tf1panies 

. c;- \ ~;·~;·GJ·~ ~·~;xt day 
~afdetails of companies 

Evidence that you need to provide: 

a. Your PROGRAM SOURCE CODE for the new class Food Truck 

b. Your PROGRAM SOURCE CODE for the amended subroutine pro 

c. SCREEN CAPTURE(S) showing the required test, ensuring that the 
truck is visible after each entry of '2' in the main menu 
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Task 11 

This question refers to the subroutine getindexOfCompany within the Si 

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

.·1 
'<'<'>,"':>;:} 

Change getindexOfCompany so that if the U~j·~~;~fS~ search term tha 
one company, the index of that com pan':' i':',) 'ctL 5~:;;;:ctf the text is contained 
companies, the user should be ~~ fb)~i:~allmatching company names 
of them in full in order to ~~ '' 

The subro 
an attempt 
return a va 

to be non-case-sensitive, and a search for a 
matching company that doesn't actually match one oft 

Test that the changes you have made work: 

• run the Skeleton Program 
• leave the first prompt blank, to indicate a normal-sized settlement 
• enter D at the next prompt for default companies 
• enter 3 for 'modify company' 
• enter a lower-case 't' for the company name 
• type 'Paltry Poultry' when asked to type the name of a company 

Evidence that you need to provide: 

a. subroutine get 

b. 
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Task 12 

This question refers to the subroutine closeOutlet in the Company clas 

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

Change closeOutlet so that a company's balance c:l~:-:-~pases for each ou 
closing the outlet depends on both the type of th~":; ~:.nyS8nd the capacity 
closed. Taking 'capacity' as being the t(9 ifl an outlet, the costs 
follows: · 

Family ou 

Named chef outlet: 150 per seat 

Test that the changes you have made work: 

• run the Skeleton Program 
• leave the first prompt blank, to indicate a normal-sized settlement 
• enter D at the next prompt for default companies 
• enter 2 for 'display details of companies 
• enter 3 for 'modify company' 
• enter 'Paltry Poultry' 
• enter 2 for 'close outlet' 
• enter 4 when prompted for an ID 
• enter 2 for 'display details of companies' 

b. CAPTURE(S) showing the required test, ensuring all detai 
outlets are visible after each request of 'display details of companies 
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Task 13 

This question refers to the subroutines displayMenu and run in the Sim 

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

Change displayMenu to include an additional option·,:~::: femove compan 
'" r\,~~J ·.St 

Change run so that if option 5 is select~d,.t; -e ~~1:>fompted for the nam 
remove. After the user has ente~.~~ ~· ·1(n ~~t..~fthe company, that company' 
getindexOfCompany. ,~\·~+~~·· ~.~n~·should repeatedly ask them for a co 

h b t 'l'./ .;'1 ·.· ..• I ( b" t' f d I name as e ~ :f: , ~\ ,c~e any com ma 1on o upper case an owe 
" ' o'<l~~-';0f'~ 
:~<0 

If 'cancel' i 
matching th 

, the user should be returned to the main menu. Otherwi 
er entry should be removed from the simulation, and the user 

menu. 

Test that the changes you have made work: 

• run the Skeleton Program 
• leave the first prompt blank, to indicate a normal-sized settlement 
• enter D at the next prompt for default companies 
• enter 5 for 'remove company' 
• type CANCEL (all in upper case) when prompted for the name of a c 
• enter 5 for 'remove company' 
• type 'Paltry Poultry' when prompted again for the name of a company 
• type 2 for 'display details of companies' 

Evidence that you need to provirlc'":l: •r' • ; ; ~' 
.·.·. ~s .. (::;< s. :~ c•J ·~ d 

a. Your PROGP~ •;;! ~a_~~~~t""CODE for the amended subroutine dis 
\ ObJJ·~~ y 

b. Y <5RAM SOURCE CODE for the amended subroutine run 

c. SCREEN CAPTURE(S) showing the required test 
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Task 14 

This question refers to the subroutines displayMenu and run in the Sim 
new subroutines: runToTarget in the Simulation class, and getBal 

Currently, the simulation runs day by day, regardless of the effects of any ch 

Create a new subroutine in the Company class lance, which 
and return the value of the balance attrip•l~<\ 

. f0T,r"J.•~ 
Create a new subroutin~ i~~~~- ~+(IJ!Gi~action class called runToTarget. 
the user for sr::l <~}(:~, rh:41'ifs, storing them in integer variables called u 
lowerL · ~~~.-d~ti~n is required for user input. 

The simul should run, via repeated calls to processDayEnd in the Si 
company has a balance either equal to or above upperLimi tor equal too 
calls to the new subroutine getBalance. At this point, there should be no 
processDayEnd, and the program should output the name of the compan 
days that have elapsed since the beginning of the simulation. 

In the event that multiple companies reach upperLimi t and/or lowerLi 
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, a call is made to runToTar 

Test that the changes you have made work: 

• run the Skeleton Program /< .''> : 
• leave the first prompt bl2.::;::r, ~l·<.~s')E~t~ a normal-sized settlement 
• enter D at the ~~~ ~}:J ~~<~.;~~k.¥ default companies 
• . ···~ ·:F\Y~:g~ 
• e,;;;j:>rc5mpted for the lower limit 
• (one hundred thousand) when prompted for the upper li 

Evidence that you need to provide: 

a. Your PROGRAM SOURCE CODE for the amended subroutine dis 

b. Your PROGRAM SOURCE CODE for the amended subroutine run 

c. Your PROGRAM SOURCE CODE for the new subroutine run ToT 

d. Your PROGRAM SOURCE CODE for the new s••.~routine getBal 

e. SCREEN CAPTURE(S) 
be included 
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Task 15 

This question refers to a new class called Ci tySettlement, as well as th 
Simulation class. 

Currently, a new Settlement object is constructed by way of calls to the c 
Settlement or LargeSettlement. 

Create a new class called Ci tySett]~'l<, .. 't, from LargeS ... <;r· ·.· .. ,, ... , .. 
should have the same parame~e;~v<~:,.~).:dr:4geSettlement constructor, 
LargeSettlementf~/ ~J:Jf~-~~,~JiP~~sl"ng on its own parameters. 

\\':l;:[:<\~,:~~2J ~~~ 9 

Ci tySet ii~liould include a subroutine called addHousehold, w 
addHous subroutine of the Settlement class. This new subrouti 
location within the city, then select a random integer between 2 and 20 inclus 
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, creating as 
should have the effect of creating 1 00 such apartment blocks, with each bloc 
households. This means that a 250-household Ci tySettlement will con 
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 households values. 
sent as parameters to a call to the new Ci tySettlement constructor. 

Test that the changes you have made work: 

• 
• 
• 
• 
• 

Evidence that you need to provide: 

a. Your PROGRAM SOURCE CODE for the amended Simulation 

b. Your PROGRAM SOURCE CODE for the new class Ci tySettle 

c. SCREEN CAPTURE(S) showing the required test, ensuring at least 
households are visible 
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Food Magnate Simulation 
Additional Programming Tasks (Extension) 
These challenges are presented without solutions, and offer to further explore and 

1. 

2. 

3. 

Add validation any user input to is entered an 
nothing is entered 0 

" ,:~0:)"'':,,, 

o~, ~'tS~:~:c~JQ,(y';e, such that inputs required to be num 
' <:\<:\:'<;~>;yf-00 

,~-,0 

ditional category of restaurant, with a new company oft 
nies 

4. Generate random likelihood of an outlet being closed as a day progre 

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

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

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

8. Prevent a new outlet being opened within a certair,,('"'jstance of anoth 
'<'<'<',''<'<'} 

the same type ? ',~ 

10. 

Redesign Company to bear; 

,~. ~.f+t: ~ 
ra,r;-jt'~.~~t, fb~t'find store it as an attribute within each Ho 

9. 

V.~~rfeat out with a company whose prices are within 

11. lncorp weather into the simulation; it can rain at random, in whic 
eating out are all halved, and the presence of rain is indicated within t 

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

13. Incorporate a text file from which initial companies and outlets are ere 
the default companies), rather than having the user manually enter th 
run 

14. 

15. 

Add a feature in which meals can be delivered, rather than customer 
who choose not to eat out might, according to randOQl chance, order 
this costs the company extra in fuel accordinjtS,ti~ idistance of deliv 

;<, (i'::·,,y•;;; 
The named chef outlets general!'~~~:· :.C:I'1~fil, while other categorie 
subroutine to determine:J(r:i!:'~l~C't~J>~ of company, how much an outl 
meal during the P.f'J~)~~~Eqiff order to have operated at a profit 

:•••·.S):~ 
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Food Magnate Simulation 
Class Diagram Tasks- Solution 
Shaded areas indicate the correct answers. Any differences in with case and spa 
misspellings should not be awarded a mark. Accept 'integer' of 'int'. 

# cha PerDay: float 
# xC int 
# yCoord: int 
# id: int 
# nextid: int 

rnd: Random 

+ Household(int, int) 
+ getDetails(): String 
+ getChanceEatOut(): f1oat 
+ getX () : int 
+ getY(): int 

# 
# 
# 
# 

st 
xSi int 
ySize: int 

int 

households: Household[O .. *] 
rnd: Random 

+ Settlement() 
+ getNumberOfHouseholds(): int 
+ getXSize(): int 
+ getYSize () : in t *fine if getXSize and getYSize 

+ getRandomLocation(): int[2J 
+ ere a teHouseholds () : vo]f;<C)'t/ 
+ addHousehold () : · <&f 

+ displayHous . void 
+ fin ldEatsOut(int, int, in 
+ ge ocation(int): int[2] 
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For the Company class, the first attribute and the first two subroutines are · 
marked. All other lines are worth two marks each one for the content before the 
the colon. You can accept 'integer' in lieu of 'int'. The alternating grey rows are 
Penalise for misspellings and any extra content within a line; do not penalise for 
attention is drawn to the private access level of one attribute and two subroutines. 

Company 

# name: Strin 
# cate :\~;~;~Jr:::r 
# bala ±iilbat 
# repu nScore: float 
# avgCostPerMeal: float 
# avgPricePerMeal: float 
# dailyCosts: float 
# familyOutletCost: float 
# fastFoodOutletCost: float 
# namedChefOutletCost: float 
# fuelCostPerUnit: float 
# baseCostOfDelivery: float 
# outlets: Outlet[O .. *] 
# familyFoodOutletCapacity: int 
# fastFoodOutletCapacity: int 
# namedChefOutletCapacity: int 
- rnd: Random 

••~-;,!I 
+ getN rQ.~r·~~~: ~~C) : int 
+ getR t\~l:YScore () : float 

"' 

i , int, int, floa 

+ alte yCosts(float): void 
+ alte CostPerMeal(float): void 
+ alterFuelCostPerUnit(float): void 
+ alterReputation(float): void 
+ newDay(): void 
+ addVisitToNearestOutlet(int, int) void 
+ getDetails(): String 
+ processDayEnd(): String 
+ closeOutlet(int): boolean 
+ expandOutlet(int): void 
+ openOutlet(int, int): void 
- getListOfOutlets(): int[O .. *] 

getDistanceBetweenTwoOutlets float 
+ calculateDeliveryCost(): 
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# sta 
# 
# 

LargeSettlement 

# hous Household[O .. *] 
- rnd: Random 

Settlement I) 
getNumberOfHouseholdsl) int 
getXSize I) : int 

+ getYSize I) : int 
getRandomLocation(): int[2] 

+ createHouseholdsl): void 
addHousehold(): void 
displayHouseholds(): void 

+ findOutifHouseholdEatsOutlint, int, int) boolean 
getHouseholdLocation lint): int [2] 

Household 

# chanceEatOutPerDay: float 
# xCoord: int 
# yCoord: int 
# id: int 
# 

+ getX I) 
+ gety I) 

int 
int 

Outlet 

# visitsToday: int 
# xCoord: int 
# yCoord: in t 
# capacity: int 
# maxCapacity: int 
# dailyCosts: float 
- rnd: Random 

+ Outletlint, int, int) 
+ getCapacity(): int 
+ getXI) int 
+ getYI) int 

+ 
+ 

float 

reputationScore: f 
avgCostPerMeal: fl 
avgPricePerMeal: f 
dailyCosts: float 
familyOutletCost: 
fastFoodOutletCost 
namedChefOutletCos 
fuelCostPerUnit: f 
baseCostOfDelivery 
outlets: Outlet[O. 
familyFoodOutletCa 
fastFoodOutletCapa 
namedChefOutletCap 

+ CompanyiString, St 
float, flo 

+ getName I i : String 
+ getNumberOfOutlets 
+ getReputationScore 
+ alterDailyCostslfl 

+ processDayEndl): S 
+ closeOutlet (int): 
+ expandOutletlint): 
+ openOutlet(int, in 
- getListOfOutletsl) 
- getDistanceBetween 
+ calculateDeliveryC 
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Food Magnate Simulation 
Programming Theory Questions- Mark Scheme 

1d 1 mark: 
• closeCompany 

1 e 1 mark for each of: 
• getListOfOutlets 
• getDistanceBetweenTwoOutlets 

1f 1 mark for either of: 
• toLowerCase 
• equals 

1 g 1 mark: 
• outlets 

1 h 1 mark: 

2 

• simulationSettlemer:~ .. ••. · . 
~}~,e;;;<·.c;-... ~----------!$] 

ark.fl r~~.~~. •• . . culation: 0.25 * 0.5 
3 marks: 

· ar :$~~~'ipTaining: 0.5 probability nested in selection state me 
"' lanation that makes clear that the 0.5 probability is only 

mark for correct probability: 0.125 I 12.5% I 1/s I 1 in 8 

3 3 marks: 
• (Dimensions of) Settlement must be passed (as a parameter) 
• Selection/if statement to compare x andy to dimensions of c<>t1rl<>nr:~w 
• 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: 
• Hashfvlap uses key and value pairs 
• An index would be the key; the Household object would be the val 
• Households would be unordered// no guaran of order 

5 4 marks: 

6 

• 
• 
• (award this mark and the previous ma 

is always positive) 
to the result of the same process performed on Y 

• Generates a random float/fraction 

• To set chanceEatOutPerDay //to set the probability of eating 
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Q I Answer/Guidance 

7 3 marks 
• Randomly set to either 0 or 1 
• Determines whether fuel cost goes up or down II if it is set to 
• If it is set to 1, fuel cost goes down 

(last two marks can be given if reference is instead to variable fuel 
<~<;~<',~------------~ 

8 3 marks: 

9 

10 

(last 

• 100,000: company's balrlD'~' ; , 

• 200: x position r::-::;r.~rl1"~s1':§~,:A\fst outlet 

• 203: ~ "!~~- ~$; ~ft~+~pany I first outlet 

• 
• 
• 
• 
• 

' ~:>'; ':>;<"<:;~, ~;:;;;:; -~" 

cc.~.;Ncif be awarded if they simply refer to 'x' and 'y'- these must 

Loop through all companies (in companies list) 
Convert search term I parameter I company name to lower case 

Compare this with (lower-case version of) each company's name I 
If there is a match, the index I value of current I company's locatio 
If loop ends without a match, -1 is returned 

3 marks: 
• User enters 1 I selects 'open new outlet' at the menu 
• X coordinate is outside the range of the settlement 

• or Y coordinate is within the range of the settlement 

(for last 2 marks, there must be a clear expression that either x or y being 
the settlement would trigger the message) 

11 3 marks: 

• LargeSettlement 

• 
• 

ementlsuperclass c 

y) values of 1,000 when pia 

would take place after this II houses 

12 4 ma 
onstructor overloading is multiple constructors in a single class 

• Each constructor requires a different signature I order of para 

• 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: 

getName 

.. <.·.' .• ,.~· •·••· ... 
1 mark per underlined term; o. · ·. •• ~'¢1ame and al terDailyCosts 
must be on the bottor>: .... , ........ -..;,.c-rk. 

f----+---------------,-.<· w ;- ";)-· ... , ·""'. <<111-1;;£----------------------------------m 

14 :\ S)'~ 
' (:f'cltJse would be executed 

for a named chef restaurant would be used II variables wo 
20, 40 and a random float multiplied by 50 

TOTAL MARKS 

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

COPYRIGHT 
PROTECTED 

lJ.g 
Lag 

Education 



Food Magnate Simulation 
Programming Tasks- Suggested Mark Scheme 
Note that the following are recommended solutions, and not an exhaustive list of al 

The marking guidance should be used as a guide only. DisC:~5-\t should be used i 

alternative solutions are given. , , if 

S; 

Task 1 

to repeat until something other than 'C' 

ontain call to menu display and user input, and must not begi 

.equals 
. equals .equals 

Console .writeL ine(SystenL LineSeparatorO + 
Console 

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 { 
Console.writeLine( I 
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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 inval 

1 mark random location generated inside outer loop 

1 mark inner loop to iterate through households list . . ! 
'<'<'<', '<'<'} 

1 mark selection statement to determine whet~er,(&z [i~~~~ ~fready occupied 
.. ·.·. ,,,, ,#·~~ 

1 mark flag set in inner loop to · ~.(a)~~.~ion was already occupied 

to reflect no collision occurring 

only return a non-collision location 

{ 

next float() 
nextfloat ) ; 

< households.size(); 

1 mark eight household locations are all different: 
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Task 3 

1 mark new subroutine declared correctly in the Outlet class 

1 mark maxCapaci ty multiplied by the parameter (name of parameter unimpo 

) { 

} 

· .. <f'"'() 
1 mark call to generate a random numbe~p~-"~); ;. p~<clppropriate to the 40/3 

1 mark probabilities are ~~tt~.{.!•'t:fY~~{~:~~o•Jn~ ;5% 
.. . <1 ·.·J) ·.· .....• .;.;" 

1 mark 'di~slcf to extendCapaci ty in all circumstances 
:~<0 ;0' 

message in these circumstances is 'outlet max capacity expa 

if( { 
Console.writeLine 

} else { 
int 
if 

= rnd.nex:tint(lOO); 

} 

} 

} 
Con sole. wri teL ·ine 

{ 
) . extendCapacity( 2); 

< 75) { 
) . extendCapacity( 3)..; 

).extendCapacity(4); 

1 mark correct message output, and Paltry Poultry o 
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Task4 

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

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 

clause, and returned after I 

= 0; < hausehalds.size(); { 
.nertint(100) < 2) { 

househQlds. remove 

} 
} 

} 

1 mark call to processLeavers as the final instruction in processDayEnd 

} 
displayComF'aniesAtDayEnd 0; 
disF'layEventsAtDayEnd ) ; 
Systell!.out.print1n 

1 mark screenshot displays number of 
text 'households left the 
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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 
('!::!, 
--~ S; 

1 mark user input stored in the index variablf> ::;; 

} 
index = Integer .,parseint(Console. readUne()) - 1; 

} while == -1); 
modifyCompany(index) _; 

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: 
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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/ma 

neWDayO; 
} 

50) 
100; 

1 mark screen capture shows values for outlet coordinates that are all 10 or I 
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Task 7 

1 mark option 5 correctly added in displayMenu 

Console .wri teL ine 
ConsoleA~Ti teL ine 
Console.writeLine( 
Console.writeLine 

1 mark selection structure in run captures an 

); 

ocessDayEnd inside the loop and no other code 

C!JSIE': 

addCompany(); 

CiiS€' 

Console,. ¥Jri te 
int: 

); 
Int:eger. parseint(Console .readL ine()); 

for = 0; < K++) { 
processDayEnd(); 

} 

1 mark three days' worth of financials and events should be displayed, although i 
,'I 

Poultry is anything other than 17000, and would •, ;~ {code, credit can 
~ 
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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 { 
Console.write 1 

} 

to ensure 3 results in 'named chef' 

selection structure to catch 4 or 'else' (i.e. not 1, 2 or 3) 

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 
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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 outlets list 

1 mark call to closeOut let for each outlet 

} 

1 mark call to closeAllOutlets in selection structure 

{ 

1 mark entering '2' in the main menu should reveal that 'Bankrupt Burgers' has n 
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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. r.-:::•::>ing correct values 
~ :1 < I, 
--~ S; 

1 mark move subroutine declared ::;; 

1 mark random number genera~eq::;f ~ ,~) ~ 
1 mark selection stat~r::f~~C~~'CL? c:fifterent possible values of random numbe 

1 mark \~ci~~~."~ast and west correctly simulated 

} 

static Random 

UM'IJ.>.A.'- void move() { 

} 

int 
if 

xCoord += lc; 
} else if 

xCoord - 1; 
} else if 

+= 1• 
' } else { 

1• 
~ 

} 

nextint 
{ 

1) { 

2) { 

1 mark ion of loop to iterate through outlets in processDayEnd su 

p to call move, even if syntactically invalid 

1 mark selection statement to check whether an outlet is an instance of a FoodT 

1 mark casting the object as a Food Truck 

1 mark move subroutine called for all Food Truck objects and only Food True 

for (int cw~r~ent = 0; 

} 

if .get 
foodTruck f :o 

f .move().:; 

(continues 

current < OLJtlets. size O ~ nwrent++) { 
inshmceof foodTrud) { 

(fo·odTrud:)outlets .get ( c1.1rrent); 
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1 mark screen captures show a difference of 1 in either X or Y coordinates betw 

Enter number of companies that exist at start of simulation: ~ 
Enter a name for the company: ~EKC ~~u: u" 

Enter the starting balance for the company: 3r?"02'12! 
Enter 1 for a fast food company~ 2 for a family company or 3 for a 
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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 

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

Arraylist<Integer> indexes 

} 
} 

{ 

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 

1 mark selection structure to check for multiple matches, A. if 'else' by process 

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 b~~f1 found 
~y<l, 

1 mark loop to iterate through the matches in an t"J cC:lmpare with user i 

1 mark comparison ('equals', not the loop, with case ig 

} 

Console .,wri teL ine( "Please enter one : ) ; 
for = 0; < 

} 
Consale.wri teLine( . get ) . gett~a~rue ()) ; 

= Consale.readL ine(); 
= 0; i < indexes.sizeO; i++) { 

. tolower,Case ().equals ( , get 
. get(i)) ,, getfilame (). tolowerCase())) { 

retur11 indexes.get(i); 

(continues 
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1 mark screen capture displays 'Paltry Poultry' and 'Ben Thor Cuisine', with 'Paltry 
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Task 12 

1 mark outlet with a matching id is accessed 

1 mark number of seats is set to a call to getCapaci t y 

1 mark selection structure uses category attribute of the Company class 

1 mark cost per seat is set correctly for all categories .. <. < J 
:; ~:;;; < .. 

1 mark balance is decremented by the cost pecsf<fc"i\:.~l'~~edby the number of 
.. ·.·. <<<c c#·~< 

,f~)~ ~~d ·check for zero outlets, should 

) { 

)) { 

)) { 

} else { 
costPerSeat 15€1:; 

} 
balance - ); 

boole<m 
out lets . re~~K>ve ( ) ; 
H .isfmpty()) { 

= true.; 

} 

1 mark current balance of 
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Task 13 

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

Console, 

); 

1 mark addition of '5' to the selection structure in ;-:~.~.'(\ 1 
1 mark prompt for company name and stQt<<•:' :~r(#f'+rfput in a string variable 

.. ·····:r··········<·•· 1 mark selection structure to che~~il. ~~ \ ::-:)'trte#index either is or is not -1 

1 mark removal of colT'~ ~·~ •. +~~L~fr~·c;·index, only if the index is not -1 

1 mark I • <~~.~·'11-'the loop is not -1 
: 

1 mark I inate if 'cancel', in any combination of upper case I lower 

case 
addCompany() .c; 

case "5": 
String 
do{ 

Console.write(·Enter ); 
Console .. readL ine(); 

} 
== -1 &.& ! • toUpperCase(), equals ( • 

Ci!Se 

processDayEnd()~ 

1 mark entering 'CANCEL' 
bei 

main menu; entering 'Paltry Pou 
- AQA Burgers and Ben Thor Cuisine: 

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

COPYRIGHT 
PROTECTED 

lJ.g 
Lag 

Education 



Task 14 

1 mark getBalance declared in the Company class, with no parameters and c 

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

} 

1 mark additional option added to di 

Console .liilri teL ine(''4 .. 
Console 
Console. 

1 mark sel re modified to include '5' 

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

case 
addCompany(); 

case 
runToTarget ).; 

c;ase 
processDayEnd().; 

1 mark new runToTarget subroutine declared 

1 mark user prompted for an upper limit and a lower 

1 mark each user input stored as a 

1 mark variable names used as instructed 

balance and company name, of appropriate 

); 
int Integer .parseint(Console .readL ine()); 
Console .v.'ri te( 
int 
int 

).i 
Integer.parseint(Console.readL ine()).; 
= 0; 

Company c; 
String ; 
float balance : 0; 

1 mark loop to run until a balance is equal to or above the upper limit, or equal t 

1 mark loop to iterate over each company in the simulation 

1 mark comparison with both upper and lower 

has already reached termination 

reached by the start of the first loop (i. 

po 

1 mark nu days incremented within each iteration 

(continues on the next page) 
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1 mark calls to getName and getBalance have occurred before loop termi 

{ 
for 

c = 
if 

if 

} while 

>= 
. get~Jame ( ) ; 

.getBalance(); 

{ 

1/ • get-Balance () <= 

r the company's name and balance, and the number of days, are 

1 mark output values are correct under all circumstances 

Console. 
Console 
Console 

1 mark screen evidence showing that multiple days have passed, and the balan 
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Task 15 

1 mark class definition with correct identifier, which inherits from Large Set tl 

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 supe~~ 1 ::) f 
··~:v ··~ 

S; 

1 mark generation of random ehold, between 2 and 

1 mark generation of 

cl ion subroutine, but any valid approach can 

1 mark I that will iterate once for each household in this location (inte 

1 mark each new household, within the loop, added to the households list 

class CitySettlement extends large5ettlement { 

static Random rnd = Random(); 

int 

} 

r.rhd. n.:;Jrtint {19 + 2; 
getRandomLocation ; 

for 
)) 

} 
} 

the simulation amended to allow user to select a city settl 

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

1 mark user selecting a city settlement results in call to CitySettlement con 

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

Simulation () { 
fuelCostP·erUnit : 0.0098f; 

= 100; 

if 

Int.eger .par.se.Int"(Console. readL ine 
.equals( )) { 

si11mulationSettlement new largeSettlement 
} else { 

si:1111ulationSettlement new CitySettlement 
} 

else { 
simulaticmSettlerruent new Settlement ) ; 

1 mark screen capture should show consecutive households at the same locatio 
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Name 

ZigZag Education supporting 
,'I 

A Level AQA Comput~;,§5ii2nce Pa 

Summer 2q~~~~~<:;: 
,:\ ~ ',;; ,~J '~~ ;;0? 

~ 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 

• Save and print this document and any additional pa9~s 

~> ~ 
• Answer all questions 

shown in brackets 

o acompu~r 

o access to a printer 
o access to appropriate software 
o electronic copies of the required skeleton code 
o EAD (Electronic Answer Document) 

I Total marks: 
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Programming Theory Questio 
Answer all questions. Remember to save this documen 

Q 

(d) 

1 
(e) 

(f) 

(g) 

(h) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
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Programming Tasks 
Answer all questions. Remember to save this docume 

Q 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
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