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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 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 (C#) – 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: 
 

  c01-Commentary.pdf 1158 

  c06a-ClassDiagramTasksMS.pdf 3091 

  c06b-ClassDiagramFull.pdf 5630 

  c07-TheoryQuestionsMS.pdf 7642 

  c08-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
Rectangle
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Food Magnate Simulation 
Introduction 
The Food Magnate Simulation models how profitable differen~ tV'pes of restaurant 
simulated settlement. The structure of the simulation, -:;:• ~~~~!ally, is as follows: 

' <,, ?' 

(large} Settlement 

The program contains the following objects: 

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

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

can be an object oftype LargeSettlement, which behaves identically 
,i 

contain more households. ',,, ... ~ 

• An unlimited number of Hous 

• 

• 

settlement begins with 

contained directly within the Simulation o 

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. .. 

Food Magnate Simulation (Commentary) Page 1 of 22 

COPYRIGHT 
PROTECTED 

]Jg 
Zag 

Education 



Class: Simulation 
The Main subroutine creates the program's single Simulation object and calls i 

onwards, it is the Simulation object that is responsible for creating and managi 
are as follows: 

• A single Settlement object, simulationSett since the Se 

with a house 

• 
• 

Household objects, the simulation cannot 

subroutine in the Settlement 

to 

rUni t, which is used to calculate delivery 

it is passed to the constructor of the Company cia 

• A ouble, called baseCostForDeli very, which is also passed 

subsequently used to calculate delivery costs 

• A list called companies, to store objects of type Company; a list is a be 

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; thi<:\st ~g[0~p?of company, and 
'named chef' :, , :;: ~~;;)1 

• 

• 
• 

'[~ :l8 

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 

et; again, this offers 

t y: capacity for a 'family' outlet, i 

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

dChefOutletCapaci 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 ~u t: ::,;:l::;~:,:::~:::,;::,::foll ows . •·· Y"'\[} ;? .J\ 
o visi tsToday: the nt'.fl:"? '. 1 -~in;~a nousehold has visited thi 

worth notingt~;J'?'iit•fs~>·•~tlling preventing this exceeding the 

o xCo(J.}" ?• <:·~-, ~;~·;~0cld:· the outlet's location within the settlement 
t:-f•?~ .. ~Y,now many seats are in the outlet, used to calculated 

~;paci ty: the maximum to which the capacity can be exte 

• A double, dailyCosts, which is how much the outlet costs to run each 

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 ho~Jseholds and 12 c 
settlement contains objects of different types- namely.~(~ ~~j: ~Ids and outlets. I 
household stores its own X andY coordinates~ \':{h' ttrt [~ Ji;e Within the bounds 

.. ;;; .•... •;• ···~~ 
The Settlement class's attributP~. 7 .1¢;,~f•.J,)~~: 

, '<:,0~ :':?""'' <:k 0~:~, :c"""'r 

• Ani er v~;i?rt·~:~·~,;§_·~l~fHouseholds, which is how many househol 
f:. ): ~~-.~~ ~xisting code, this can go up but not down as the simul 

::;;, ~j 

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

• A list, 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 

.1 

There is scope here for modelling households of different ;.:.1::••1 or households in 

go out to eat, or even households where differ~.nt ·fi'i ~C'l).fs ~t out at different 
Household class's attributes are as fol!r ~ :: ; : •.~ ·· 

'"''o'~:::~~:;:; ::::: y :~ ~ 

• A double, chanc~[~~(~:f[:;.J•1·di~y, storing a value between 0 and 1, re 

hou c ~··· •· · ••tc:f<?at 
. -·~ •••• ~·~;) ;¢ 

• at1les xCoord and yCoord, representing a household's locat 

• mteger, 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 

Food Magnate Simulation (Commentary) Page 3 of 22 

COPYRIGHT 
PROTECTED 

]Jg 
Zag 

Education 



Overview 
When the program begins: 

Main 

Simula 
Run 

Settlement() LargeSettl 

1. A new Simulation object is constructed 

2. That Simulation object constructs a new object oftype 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. 

Food Magnate Simulation (Commentary) 

~~.J 
f~the Outlet con 

is called (see next hierarchy d 

fVIain menu 

.1 

'<<;<<,"">:J 
'fVIq.1i/ p:.c r· !Vpt'JS!y' menu, shown 
·~h~[rzj;;,ifn'enu and enters a valid 
':> 

Page 4 of 22 
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When the Run subroutine is called: 

Simulation. 
DisplayMenu () 

Simulation. 
Run() 

Simulation.Get 
IndexOfCompany () 

Simu 
Addeo 

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 cal 

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 outlets, being displaye 

10. If the user selects option 3, to modify a com pan~~' ~llif~ ~re prompted for 
passed to GetindexOfCompany inq~dfrc~~~~1e f"ndex of that camp 

Modi f yCompan y presents th~ ~~ : i [~ d~~cond menu containing thre 

outlet (OpenOutl 1 ~;;~ *-1o~''~ :~;~,t1~tlet (CloseOutlet ())or expand 
(ExpandOu:tJ <;t/c~P' .. 

11. If :~ets option 4, a new company can be created via a call to A 

use Is 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 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 hie 

Food Magnate Simulation (Commentary) Page 5 of 22 
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When each day ends: 

Company. 
GetReputation 

Score () 

Simulation. 
ProcessDayEnd () 

FindOutifHousehold 
EatsOut () 

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 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 c 
the sum of the reputation scores for the first three companies, and so on) 

.·. 1 
16. The call to GetNumberOfHouseholds is~<;> ~::).":~t~a loop through all 

[~". ll . 
17. The call to FindOu ti fHous '::~d,'r6/each Household obj 

a higher probability of eating more likely to be true 
selected at from step 15, with companies holding a 
li 

18. pany that is chosen, the nearest outlet to the household eati 
all ou ets belonging to the chosen company are examined, and distance 
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 house 
the outlet examined first (i.e. the outlet appearing earlier in the 
outlets list) will be the one visited. 

19. The call to DisplayCompaniesAtDayEnd calls tb~7j?rocessDayEnd 

This subroutine calculates changes to the C(1rr>~ 8~~!~ t11ance, which is aff 
··.J .. , .f · .. 

day, the price at which meals are < 6V2,~jj, and the distance betw 
for which the delivery of a cost based on the price off 
above). The old balance are then displayed, along 

20. ayEventsAtDayEnd generates either a random pro 
nt, 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 cho 

Food Magnate Simulation (Commentary) Page 6 of 22 
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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: 

households: Household[O .. *] 
: Random 

----

+ Settlement() 
+ GetNumberOfHouseholds() 
+ () : int 
+ () : int 

+ CreateHous 
+ AddHous 

Di 
+ Fi IfHouseholdEatsOut(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 

+ Company(String, 
+ GetName(): St 

Food Magnate Simulation (Class Diagram Tasks) 

, int, doub 

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. 

1. State the name of an identifier 

a) class that that would not be instanti 

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) A subroutine from the Company class that cannot called from outsi 

f) GetindexOfCompany subrou 

g) A ion 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 

6. Explain the role of the object of type Random in the Hous 

Food Magnate Simulation (Questions) Page 2 of 4 
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7. Explain the role of the 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 Get I 

10. Describe the circumstances under which the 

output the text 'Invalid coordinates'. [3] 

Food Magnate Simulation (Questions) 

subroutine in t 

subroutine o 

Page 3 of 4 
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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 
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] 

14. 
neither 

Food Magnate Simulation (Questions) 

to a call to the Company constru 
'named chef'. [2] 
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Food Magnate Simulation 
Programming Theory Questions 
These questions refer to the preliminary material and require you to load the s 
require any additional programming. 

1. State the name of an identifier for: 

a) 

b) 

would not be instantiated 

c) A 1 

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

e) 

f) 

g) 

h) 

A ·ne from the Company class that cannot be called from outs· 

A library string function called from the GetindexOfCompany subro 

A collection attribute in the Company class [1] 

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. Descn 

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

5. Describe in full how the GetDistanceBetweenTwoOutlets subroutine 

the distance between two outlets. [4] 

6. ehold class. [2] 

7. Explain the role of the 

Simulation clas::, ,c:4 .··~ 
·.';·<\J·~ 

8. t~~'bn constructor, the integer literals 100000, 200 and 203 a 

con creating the 'AQA Burgers' company. State the role of eac 

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

10. Describe the circumstances under which the Modi fyCompany 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 

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 

This q ModifyCompany within the Simula 

Currently, is prompted to enter a value of 1, 2 or 3, but if nothing is e 
responds by outputting 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, ModifyProgram sho 

upper-case 'C' is entered, the program should output 'Operation Cancelled', a 

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-:f;; ed settlement 

'<' 0 '< '< ' ~' 0 °/ i 

enter D at the next prompt for default co~,J !f1,",.:-r · ··~ 
enter 3 for 'modify company' " ,,;;) ,:)1"' 

• 

• 
• enter 'AQA Burgers' a company name 

• enter 'X' at 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 
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Task2 

This question refers to the subroutine GetRandomLoca tion within the Se 

This subroutine generates a random location within the bounds of the settle 
new household. Currently, there is no mechanism for that a new h 
location of an existing household. 

Change the subroutine GetRando::c;:. ~ , ensure that only unoccu 

to returning the location, as.t ~j: t~~;t~~,($~ made to determine whether the I 
. . I . . . :-·<! >:-.;,(' ··.• . ,. ,::;! . household. If 1 2 ~')' -~~~ ~; o..C~Ied, a new location should be generated, re ....... ~~ 

Test that 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 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. the amended subroutine Ge 

b. s showing the required test 
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Task3 

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 pP1expanded. Any 
limit results in the capacity being set at the limit it~~;~ ,":/ ~ 

. •r.········'~ # 

Create a new subroutine in the Out;~~ tl·~~[~c~fed'·~xtendCapaci ty w 
cc.y·c, ·.· ·. '•;f V 

parameter. When this~.~.f~Gft~ftf'.}~~~~'d. the value of the attribute maxCap 
the value of ··~· <'~·~·~, ... , .7 

.~.·.·:•.:0··~·~ 
'~'~ 

Change th ndOutlet subroutine so that, in the event of an attempt t 

maxCapaci ty value, a random number is generated. Using this number, t 

calling the new 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 othe 

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 'P 
screens hot 

enter 3 for 'modify company' r'' r·.~ 
enter 'Paltry Poultry' when pro111.s~~ .' ilJr~~~rr(pany name 

, ..... ,#':;' ::r '::" <), ':;;;; 
enter 3 for expand outle 7<• > ... if " 

, '<0;,~ ::?""'' ":;~ ~~, c;,;vr 

enter 4 when r~~··i·'~~·::r:·~.~il ID 
o;\<:::, ':~, :~>'/)<:J ~ 
'f·:~.~·~ed for an amount 
'dr~play details of companies', ensuring that outlet 4 for 'Pa 

Evidence that you need to provide: 

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 <3 pettlement. 

.. , .. ( ...... ":/'~ 
Create a new subroutine in the SettlemPrt 1 ta$~; .~;;.~'Ired ProcessLeave 

;;;. ::;; . ·::: ·:::·# "' 
accept no parameters and shoulq,.:;~ F~~~·~i:.~ger value. Each household in 

subject to a random 2°~ ~~ .. py~r .. !>Ll~irfg the settlement. The ProcessLe 
remove r .' ~')::&:::cJjjle from the households data structure, and re 
that were · · · ..... 

Modify the subroutine 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 
• 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. 

b. 

C. 

Food Magnate Simulation (Programming Tasks) 
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for the new subroutine Proces 
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TaskS 

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 .··.·.·.· ~v,~ 
Change the subroutine Run so that when th~,u· i!t'iSf)~ option 3 from them 

they are pr~sented with a numb~~.~,.~i-~.~~·;.~,~Fof~~m_panie~. The first co 
should be displayed n~~~JS·.§ t?~~l.~ :f,··~ven though 1ts mdex 1n the compan 

,·::<\~~ ;7 

When the ',;tr~enumber next to the company name, the program s 
had the company's name been entered. 

Entering the company'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 1 000 for the amount 

• 

Evidence 

a. Your PROGRAM SOURCE CODE for the amended subroutine Run 

b. SCREEN CAPTURE(S) showing the required test 
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Task6 

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 adr:litional constructe 

placement. . ' tc•' C)~ i 
Without making any changes to ~~~·R~;~l~J~.:..~n~ffuctor, create an additional 

class. This constructor ~-~~:) ~j;, ~~,L.&'"p"arameters three integers - maxX, m 
and a Bool · · : 'R~.fu;i·~ ffie maxX and maxY integers represent the hig 

outlet cou •. ~ within its settlement. 

The constructor should contain code that sets xCoord to a random integer v 

inclusive, as well as code that sets yCoord to a random integer value betwe 

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 subroutin 

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 companie>.c;;, . 

enter 2 for 'display details of companirs't'' c)r 
· ·· t::/s :~ ···~~ .-----------.- ~c;~;·;;-· .=;_ ____________ --;e; 

Evide provide: 

a. RAM SOURCE CODE for the new Outlet constructor 

b. SCREEN CAPTURE(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. .··.·.·.· ~v,~ 
Change DisplayMenu to include an additkmr rut:F~).)s.:A.dvance'. 

. . .... 9 : ' ~ .•• ,~;;;;) '" 

Change Run so that if optior ~-,~''sef~:~i~::d, fh~ user is prompted for the num 
.. :;i "c'c'c'l ·;:0" c' . ..j:l •• 

rc:: ....... ~~\ ~#n;;wrif5er, which does not require validation, will b ............ ,., ... ~~ 
ih;:irl~yEnd is called. subroutine 

• 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: 
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TaskS 

This question refers to the subroutine AddCompany within the Simulatio 

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

Change the AddCompany subroutine so that the~);~~.,":>~ ~mpted to enter 1 
should be updated to indicate that '4' means~ r ffltli;z;~cthosen type of com 

.. \·. 9 : • ~ ···~;;;~ 
If 1, 2 or 3 is entered, the pre~~.;; :ffl7s~~:~rcr~6n.tinue as before. If '4' is entered 
used to dete e vv?i,! ~~~,~~,;~rwfe''types of company will be created. Each 
equally I 1 ~~~~ff. ~ 

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 the amended subroutine Add 

b. .:J~E(S) showing the required test 
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Task 9 

This question refers to the subroutine ProcessDayEnd in the Company 

subroutine, CloseAllOutlets, also in the Company class. 

Currently, a company can continue operating irrespective p;1 how far below 

.. ,.( .":/~ 
Create a new subroutine called CloseAll G'p' {'("~ c.ilii the Company 

....... <:.;.:.;< ::·& 
outlets belonging to the companv -:::t'.~c~.~~~them with a call to CloseOut c:? -~ ,~ •. ;;;t 

•c<"f • • !"' 

Modify the s DayEnd in the Company class, so that im 
............. .-.;? 

statement, (~1.!/f the balance field is checked. If it is below zero, a 

made, and ge is output to notify the user that all outlets have closed. 

Test that the changes you have made work: 

• 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 1 000 

• 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 

a. Y SOURCE CODE for the amended subroutine Mod 

b. Your PROGRAM SOURCE CODE for the new subroutine Close 

c. SCREEN 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 frt:)'] the class Outl 

subroutines and attributes, FoodTruck shouldi~:f:'r('·/~~'i~w subroutine cal 

take place in a random direction, movin'( .. C~' i:s,r,dti~'?lorth, south, east or w 
the food truck's movement, whir~.,~ ~c·,&~i~choleave the settlement as a re 

. ''" <:f .. , ,, ·····" 
values being beyond th~ ... ~ ·:~ rci"l::~pS' 6ounds. 

,' <,',, ::,~,'>"<,~',;:) ;? 

The 
:::> :':~~' ,:liJ~<:0! ~ 
?<':SodTruck should take xCoord and yCoord integer 

constructor along with a value of 10 for capacity. 

Change ProcessDayEnd 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 .·. 1 
'<<<<, >>Ai 

leave the first prompt blank, to indicate aroz:f,tf"i:':l~~i{Jd settlement 
leave the second prompt blank,L~ : '! ~cc: ~~s>ifr-defined companies 

,_>' ::r '>,_::'\,'<:;;:. 
enter 1 when asked ft:)~,s·~::;vt<~-\~,~:;;~r'companies 
enter the comr?.>c'"f '~~~r:~l·,::;aeo Truck' 

,-,<<' <<, :~>',,,>; y 
r 'r i< ••;>d/"dnce of 30000 

:;,) '~)~ ;0!~ 

naicate a fast-food restaurant 
ente display details of companies 
enter 6 to advance to the next day 
enter 2 to display details 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 
.1 

'<;:;<;:,"">:J 

.·.' f'>>;\? ~ 
c. SCREEN CAPTURE(S) showing th0 n,qo~;·G':fi~st, ensuring that the 

truck is visible after each '· ~, tfYe 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. ~ 

·r'-~j'K 
Change GetindexOfCompany so that iftl;1e .fSe ~)..drs a search term tha 

one company, the index of that c~r;~ r ~ ~~~-~~nfd.""lf the text is contained 
companies, the user sh~~IG: ~ ~~ ~~~J::ile'd'with all matching company names 
of them in full · orrlc~. ,;, ~,: ~c.:~.· . . . . . . . si) <r 

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

return a value of -1. 

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 provid~: ~~ , 

. -~' ?~'7 r.\~:,,,} 
a. Your PROGR))~d ~\:l''fi'' ,~·coDE for the amended subroutine Get 

·,\;t[~j~ 7 

b. CAPTURE(S) showing the required test 
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Task 12 

This question refers to the subroutine CloseOutlet in the Company 

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

,•, 1 
Change CloseOut let so that a company's bal~,~?~ ,~:~ ;5ases for each o 
closing the outlet depends on both the tl ~"(::;Al:ldny and the capacity 
closed. Taking 'capacity' as beinq ot:'feats in an outlet, the costs 
follows: 

Fast-food 

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 

Evide 

a. Your PROGRAM SOURCE CODE for the amended subroutine Clo 

b. SCREEN CAPTURE(S) showing the required test, ensuring all deta 
outlets are visible after each request of 'display details of compani 
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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 ?,~~~~ .. ":,P ~emove compan 

•r.···•.···l# 
Change Run so that if option 5 is spl-:;r~',· ~~ i~ prompted for the nam 

»': :( •• .') 
remove. After the user ha~.~ ~t ~e~·.~;~ Hame of the company, that company' 
GetindexO . · .. •. ·•. rh~rogram should repeatedly ask them for a co 
name has . ·. ••, br ~cancel' (any combination of upper case and lowe 

If 'cancel' is entered, the user should be returned to the main menu. Otherwi 
matching the user 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 of a company 

• type 2 for 'display details of compal')i<;:·s' 

Evide 

a. RAM SOURCE CODE for the amended subroutine Dis 

b. Your PROGRAM 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 thf:'.reffects of any ch 

.. _,.( .... ":/·~ 
Create a new subroutine in the Compar;y (k~~ w:L~etBalance, which 
and return the value of the balanr.':' 1ti 1 -61. it~ ... ~ · 

,<~~ ::~*H~/ >[L <:s \,;;;t 
'' ":f ',:,' ':~~ ':;~ ', 

Create a .1:.:~~~~:1%?simulation class called RunToTarget. 
::> ":\' <;;;;>:;? 

the user a.srcr lower limits, storing them in integer variables called u 

validation is required for user input. 

The simulation 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 

Proces sDayEnd, and the program should output the name of the com pan 

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'. 

--v.:--- ~v--··~ .. 
Change Run so that if the user enter: ~:ti!~i~' ~~--~~~~aae to RunToTar 

Test that the changes you he>.~~ ~.al~~~~:iY .. 
\ ...... ~.~~ .'f --~ ...... ;;? ... 

• ru --~}-~r'rogram 

• le rst prompt blank, to indicate a normal-sized settlement 
• ente at the next prompt for default companies 

• enter 5 for 'run to target' 

• enter 0 when prompted for the lower limit 

• enter 100000 (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 subroutine Run 

new subroutine Run ToT c. Your PROGRA~,~~~e~s~j& 
:; .~ .. :-';~ORCE CODE for the new subroutine GetBal 
::s~~ ~ 

d. 

e. CAPTURE(S) showing the required test; only the final 'ev 
be included 
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Task 15 

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

Simulation class. 

Currently, a new Settlement object is constructed by ~P;V of calls to the 

Settlement or LargeSettlement. r;C~)?<~ 

Create a new class called Ci , which inherits from LargeS 

should have the same LargeSettlement constructor, 

LargeSe passing on its own parameters. 

CitySett nt should include a subroutine called AddHousehold, 

AddHousehold 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 a 
should have the effect of creating 100 such apartment blocks, with each b 
households. This means that a 250-household Ci tySettlement will co 

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 ·~. llseholds values. 

<<:;~ 

sent as parameters to a call to the new Ci tys 2: constructor . 

. <" ·~"'·}:\ 
Test that the changes you ha~2 ~i'irk ~ <,1 :.';'~:;; ,# 

. . •• ·irr~~~~'; ;< .~ 
• Indicate a city settlement 

• of zero for each of the additional prompts 

• 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 Ci tySettle 

c. Your PROGRAM SOURCE CODE ehold su 

Settlement class 
"0~ :::f~:G;;,, ':~0 ,:~, 

.· . .. >~~~!~it~;)~;wing the required test, ensuring at least 
. ~Sible 

d. 
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Food Magnate Simulation 
Additional Programming Tasks (Extension) 
These challenges are presented without solutions, and offer to further explore and 

1. Add validation any user input to is entered an 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

nothing is entered 

r • (~~r-!'~~~ ·(ype, such that inputs required to be num 
\ o 0 o,< :l;:/:01 A" 

:~:;, 

itional category of restaurant, with a new company oft 
nies 

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

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

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

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

Prevent a new outlet being opened within a certair.(istance of anoth 
'<' 0 '< '< ' ~' 0 °/ i 

the same type r '< ::v ••• 
\ t~.JI\\ ? 

Redesign Company to bear.~·~ m.)) i~ass, with categories of camp 
' '<0;,~ :':?;.,~%' \i~ 0:~ ,':;:;J#t 

Generate rar;:>jc·:.~~~.'~:b~hfnd store it as an attribute within each Ho 

that e VI eli~~& eat 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. Add a feature in which meals can be delivered, rather than customer 
who choose not to eat out might, according to randorp chance, order 
this costs the company extra in fuel accordin9.~S ~j~·~istance of deliv 

····.•t .r .... ... .;/ 

15. The named chef outlets general.!\";:.:"\' ·,~~:6ri( ;hile other categorie 
subroutine to determine:!?~~~~.·~~~ of company, how much an outl 
meal during the pr':;'d~~(::<(~e:;j/iH order to have operated at a profit · ....... ·.•. ~ 

• •. . ... •.· •. 3 :~ 
< ![i~£ ~- offt 
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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'. 

# 
# 
# 
# 
# 

+ 
+ 
+ 
+ 
+ 

# 
# 
# 
# 

ch 
xC 
yCoord: int 
ID: int 
nextiD: int 
rnd: Random 

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

st 
xSi e: int 
ySize: int 

int 

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

+ Settlement() 
+ GetNumberOfHouseholds(): int 
+ GetxSize(): int 
+ GetYSize ( ) : in t *fine if getXSize and getYSize are the o 

+ GetRandomLocation(): int[2 
+ CreateHouseholds() 
+ AddHousehold(): 
+ DisplayHou 
+ Fin 

void 
dEatsOut(int, int, in 
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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 
# bala 
# repu nScore: double 
# avgCostPerMeal: double 
# avgPricePerMeal: double 
# dailyCosts: double 
# familyOutletCost: double 
# fastFoodOutletCost: double 
# namedChefOutletCost: double 
# fuelCostPerUnit: double 
# baseCostOfDelivery: double 
# outlets: Outlet[O .. *] 
# familyFoodOutletCapacity: int 
# fastFoodOutletCapacity: int 
# namedChefOutletCapacity: int 
- rnd: Random 

i , int, int, doubl 

· ·•· • .. · ••••. · .•. •• · int 

t::~- .. ~ore () ; double 
"' yCosts(double): void 

+ Alte CostPerMeal(double): void 
+ AlterFuelCostPerUnit(double): void 
+ AlterReputation(double): 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 double 
+ CalculateDeliveryCost(): 

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

COPYRIGHT 
PROTECTED 

]Jg 
Zag 

Education 



LargeSettlement 

+ LargeSettlement(int, int, int) 

# 
# 
# 
# Household[O .. *] 

+ Settlement I) 
+ GetNumberOfHouseholds() 
+ GetXSize () : int 
+ GetYSize () : int 

int 

+ GetRandomLocation(int, int) 
+ CreateHouseholds(): void 
+ AddHousehold(): void 
+ DisplayHouseholds () : void 

void 

FindOutifHouseholdEatsOut(int, int, int): bool 

Household 

# chanceEatOutPerDay: double 
# xCoord: int 
# yCoord: int 
# ID: int 
# nextiD: 

+ Ge 
GetX() 

+ GetY I! 
int 
int 

Outlet 

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

+ Outlet(int, int, int) 
+ GetCapacity(): int 
+ GetX() int 
+ GetY() int 

double 

# simulationS 
# noOfCompan· 
# fuelCostPe 
# baseCostFor 
# companies: 
- rnd: Rando 

+Simulation( 
+ Displayl1en 
- DisplayCom 
- ProcessAdd 
- ProcessCost 
- ProcessRep 
- ProcessCost 
- DisplayEven 
+ ProcessDay 
+ AddCompany( 
+ GetindexOf 
+ ModifyComp 
+ DisplayCom 
+ Run () : voi 

: string 

reputationScore: d 
avgCostPerMeal: do 
avgPricePerMeal: d 
dailyCosts: double 
familyOutletCost: 
fastFoodOutletCost 
namedChefOutletCos 
fuelCostPerUnit: de 
baseCostOfDelivery 
outlets: Outlet[O. 
familyFoodOutletCa 
fastFoodOutletCapa 
namedChefOutletCap 

- rnd: Random 

+ Company(string, st 
double, do 

+ GetName(): String 
+ GetNumberOfOutlets 
+ GetReputationScore 
+ AlterDailyCosts(do 

+ GetDetails I I : stri 
+ ProcessDayEnd(): s 
+ CloseOutlet(int): 
+ ExpandOutlet(int): 
+ OpenOutlet(int, in 
+ GetListOfOutlets() 
- GetDistanceBetween 
+ CalculateDeliveryC 
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Food Magnate Simulation 
Programming Theory Questions- Mark Scheme 

1d 1 mark: 
• closeCompany 

1 e 1 mark for of: 
• GetDistanceBetweenTwoOutlets 

1 f 1 mark for of: 
• ToLower 

1g 1 mark: 

1h 

2 

3 

• outlets 

1 mark: 

• simulationSettlement tcc:ti( ,~, : •, .,,\-------Bill 

3 marks: '" '•, <,,,j-

• 1 mark for showing colr~ J l&( ;, :J:~s ~.s'' 
• 1 mark for , • '',~:~rcdb;bility nested in selection stateme 

., ~kes clear that the 0.5 probability is only 

probability: 0.125 I 12.5% I 1/s I 1 in 8 

• (Dimensions of) Settlement must be passed (as a parameter) 
• Selection/if statement to compare x andy to dimensions of c::<>T1rl<>nrtiil 

• 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: 
• Hashf\1ap uses key and value pairs 
• An index would be the key; the Household object would be the 

• Households would be unordered// no guarantee of order 

5 4 marks: 
• One X (or Y) coordinate is subtracted from~';;~' ,kher 

• Result of this is s~u~red ,r.'J)\t' ~ . 
• Square root of th1s 1s ~'c:c~mark and the prev1ous ma 

clear that the 

6 
rates a random double/fraction 

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: 

• 100,000: company's bal;:.~:~ \~ 
• 200: x position c::-~::r.~M~f1 ;;~.:Y~r'st outlet 
• 203: y l'"lc~·~·~:>·.,~;~~Wpany 1 first outlet 

:;~, :::;:;, :::;~,~;::~ :r 
(last cc.81Ad~ be awarded if they simply refer to 'x' and 'y'- these must 

1----+----
9 

• 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 

10 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 3marks: .··c:~:•?';• ...... . 
• LargeSettlement constiJ ~'ii.c~~~ltlementlsuperclass c 

.. •r · ......... .. 
• Settlement con~~-~'r :t;' 1 .~J<.~cD(X'and y) values of 1,000 when pia 

, "~ /{v' '<< '<,, c;,;Y* 

• Reduction ... · <r~·Gdl::h'~e would take place after this II houses 
·. · ·· •• 1J1? of 1,000, even if those values are subsequently 

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: 

14 

GetName Al terDailyCosts ;• . 

. . .. . .. ~EJ.r 
1 mark per underlined term; o. •• · · ;•:G,'Jame and Al terDailyCosts 

must be on th.;::~~S;?e~· .. :..: ... ;y '------~_k·-------------11 
' C:ircll.Jse would be executed 
es for a named chef restaurant would be used II variables 

20, 40 and a random double multiplied by 50 

TOTAL MARKS 
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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 al 

The marking guidance should be used as a guide only. should be used i 

alternative solutions are given. 

Task 1 

fyCompany to repeat until something other than 'C' 

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

.f 
l 

Xy y_; 
closeCompany; 

(choice != && choice != 

.Wdt<=line 

.Wdt<=line 

&& choice != 

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 

} 

} 
{ 

} 

&& choice != 

)_; 
); 

1 mark screenshot showing 'X' causing a repeat of the loop and 'C' causing redis 
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Task2 

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 . ·•···· ~) d 
1 mark selection statement to determine whether.~l.(i[)'~ afready occupied 

1 mark flag set in inner loop to stq[~·kf:.(~ ~~b~i6~a:· already occupied 
' '<:;,J ::? '::< :;; ',,,,¥ 

1 mark Boolean (plac\(·.~~ ·~~·r~·~fset to reflect no collision occurring 
'>',<;,::;,,::\-:':':~::J'S:, ;;0# 

1 mark r.~·~1l':~111 only return a non-collision location 

{ 

{ 

} 

} 

ndomLocation 

placed 
collision; 

(placed == false) 

collision 
x = • Toint32(rnd.f!J:extDouble() * xSize); 
y = • Toint32(rnd.f!J:extDouble() * ySize); 

{ 
(int count = 0; count < h.ouseholds .. Count; count++} 

{ 

((households[munt] .GetXO == 

(households[count] .GetY() 

1 mark eight household locations are all different: 

are generated in the skeleton code, 
if the existing random number 
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Task3 

1 mark new subroutine declared correctly in the Outlet class 

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

void ExtendCapacity multiplie 

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

~a:er passed to ExtendCapaci ty in all circumstances 

t message in these circumstances is 'outlet max capacity expa 

(result change) 
{ 

} 
else 
r 
l 

} 

. twriteline 

int multiplier = rnd.Next 
(multiplier < { 
outlets [ID]. ExtendCapacity(2.); 

} else (multiplier < 75) { 
outlets[ID]. ExtendCapacity(3); 

} else { 
outlets [€1]. E:>."i:endCaFJ'aC 

} 
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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 

int 

clause, and returned after I 

index < households.Count; index++) 

} 

{ 

} 

if (rnd.Next(0"' 100) < 2} 
s 
l 

} 

households.RemoveAt(index}; 
leavers++; 

return leavers; 

1 mark call to ProcessLeavers as the final instruction in ProcessDayEnd 

Display{ omp ani e:sfo;tDayE nd 
DisplayEventsAtDaytnd(); 

.Write Line ( simulationSettlement. ''"'""'''"'"", 0 + 

removed, which might be the 
and/or zero: 
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TaskS 

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-basecl .. i }dices 

1 mark user input stored in the index variablf'\ )~[~))<<1 

···~· ··~ 
case 

{ 
,.IMrit.eline( (i + + 

} 
index ,. Toint32 ,.Readline()) - 1; 

(index -1}; 
P!kbdifyCompany( index); 

case 

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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Task6 

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 

{ 
Outlet(int rnaXX_, int maxY, 

xCoord 
'llCMrd 

bool isRa 

1 mark the 
mi 

as normal. A. call to a new subrouti 
the extra lines. R. if call is made to other constru 

} 

capac . Toint32(rnaxCapacityBase * 0.6)_; 
max:<:apacity max:CapacityBase + . Toint32(rnd.NerlDouble( 

• Toint32(rnd.Nerlr>ouble() * 50):; 

dailyCosts = rnaxCapacityBase 0.2 + capacity * 0.5 + 100; 

r'~ew[lay (); 

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 

); 

rocessDayEnd inside the loop and no other code 

case 

AddCompany() _; 

x = 0; x < numberOfDays; 
{ 

ProcessDayEnd ); 
} 

case 

\'o<\',:~:;o,:;; 

1 mark three days' worth of financials and events Jr~ if'~j}? d1~played, although i 
Poultry is anything other than ~~~Ia match code, credit can 
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TaskS 

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 { 
Con sole, t~1ri te ( 

if 

. .• : .. .j)::;. 
&ristructure 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 

} 

} else { 
int 
if 

} 
int [] 

")) { 

Food Magnate Simulation (Programming Tasks MS) 
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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 CloseOutlet for each outlet 

void CloseAllOutlets() 
{ 

current current++) 
{ 

} 
} 

1 mark sel statement in ProcessDayEnd to check for balance of less tha 

statement 

1 mark call to CloseAllOutlets in selection structure 

balance += profitlossfrOIIIOutlets - dailyCosts - deliveryCosts; 
details += + balance. ToStdng(); 

(balance < 
{ 

CloseAllOutlets(); 
} 
return details; 

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:~· ling correct values 

1 mark Move subroutine declared r;C~)?' t 
... p<. 

1 mark random number generate~,.:r {<. . ) 
' '<:;,J ::? '::< :;; ',,,,¥ 

1 mark selection stat~~f~~ ·pl;~\:>£ different possible values of random numbe 

1 mark • '~d~~K .?east and west correctly simulated 

class 
{ 

{ } 

{ 

} 
} 

static rnd = 

FoodTruck(int xCoord, yCoord) 
base ( xCoord, yCoord_. 19) 

) 

direction = rnd .. Next 
(direction == { l<Coord += 1; } 

e he if (direction == 1) { xcoord - 1;: } 
else (direction == l) { yCoord += 1;; } 
else { yCoord -= 1; 

outlets in ProcessDayEnd su 

even if syntactically invalid 

* ·• nt to check whether an outlet is an instance of a FoodT 

1 mark casting the object as a FoodTruck 

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

current. = 9; current < outlets.Count..; current++) 
{ 

if (outlets[current] is 
{ 

f = )outlets[current]; 
f .l'~ve(); 

} 
} 

(continues on next page) 
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1 mark screen captures show a difference of 1 in either X or Y coordinates hoT\AIOi1tlft 
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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 equ 

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

indexes = ne;w int>(); 

current = B; current < 
{ 

} 
) 

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) { indexes[B]; } 

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 found 

1 mark loop to iterate through the matches i!l \n compare with user i 
..... ~"' . :<· 

1 mark comparison ('equals', n~t .·~e:vr ~~ f~:~~91ifade inside the loop, with case ig 

de~5~ ~~~~ ~~~Tf'e~;nt of a match 

else 
{ 

{ 

} 

rt:;.;Litned if no matches are found or if second entry does not 

the 
= B~ i < indexes.Count; i++) 

. blriteline (companies [indexes [ i J J. GetName } ; 

input . Read tine(); 
for (int i = B~ i < indexes.Count;i++) 
{ 

input. TolowerO == companies[indexes[i]] .GetName(). 
{ 

indexes i]; 
} 
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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 I o is accessed 

1 mark number of seats is set to a call to GetCapaci ty 

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 

} 

[ID]; 
int s o.Get.Capacity(); 
int costPer5eat_; 

(category == 

else if (category 
else { costPerSeat 
b.alance -= seats * costPerSeat; 

closeCompany = 
outlet.s. Re~rPOveAt{ID) _; 

(outlets.Count. == 0} 
{ 

closeCompan~· = true; 
} 
return closeCompany; 

the number of 

for zero outlets, should 

costPerSeat = 75; } 
costPerSeat = 50; } 

1 mark current balance of Paltry Poultry .. · .. 17000 to 8000, and 
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Task 13 

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

.!t~ri teline ( 

.~liriteline( 

.!Wri t.eline("&. 

1 mark addition of '5' to the selection structure in 

case 

case 

c;ase 

in a string variable 

either is or is not -1 

index, only if the index is not -1 

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

.ll.ddCornpany() _; 

do 
{ 

nameO:fCompany; 

).; 
nameO:fCompany • Read line(); 
index = GetindexO:fCornpany( nameO:fCornpany); 

(index > -1) { cornpanies .. Remove.il.t(index); 
(index == -1 && nameO:fCornpany. ToUpper() ! = 

ProcessDayiEnd ( ); 
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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 

double GetBalance() 
{ 

return balance; 
} 

1 mark selection structure modified to include '5' 

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

case 

RunToTarget (); 

case 
ProcessDayiEnd 0; 

1 mark new RunToTarget subroutine declared 

1 mark user prompted for an upper limit and 

1 mark each user input stored as a 

c~ 

companyN:ame ; 
double balance = 0; 

used as instructed 

balance and company name, of appropriate 

• Read line ) ; 

• Read line ) ; 

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 limits 

1 mark call to ProcessDayEnd once 

1 mark no call to Process already reached termination 

reached by the start of the first loop (i. 
po 

1 mark nu incremented within each iteration 
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1 mark calls to GetName and GetBalance have occurred before loop termi 

do { 

} 

i = 0.; i < cornp·anies .. Count_; i++) { 
c = companies 
if (c .GetBalance() >= uppertimit II cGetBalance() <= 1 

companyNiame = c.Getl\lame(); 
balance = c.GetBalance(); 

( compa nyNia!lle == "" J { 
nu!llberOfDays += 1: 

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

1 mark output values are correct under all circumstances 

.i0riteline( 

.~'J1riteline( 

.~'J1riteline( 

+ co!llpanyName); 
+ balance)_; 
+ nu!llberOfOays).; 

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 

modifier 

on subroutine, but any valid approach can 

that will iterate once for each household in this location (in 

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

class 
{ 

rnd ); 

CitySettle:ment(int extraXSize~ extraYSize~ extr 
base ( extraXSize_. extraYSize" extra:Households) 

{ } 

} 

AddHousehold 0 { 
int numberOfHouseholds = rnd.Ne"'t(2" 21); 
int x = B~ y = B; 
{]etRandomLocation ( 

i = B; i < n 

households.Add( 
{ 

if1~~ added to pre-existing AddHouseholds subroutine 

{ 

} 

AddHousehold ) 

int x = BJ y = B; 
GetRandomlocation ref 

temp = ne\'4! 

households.Add(temp); 

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

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

1 mark user selecting a city settlement results in call to 

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

{ 
Simulation() 

fuelCostPerUnit = 0.0098; 

haseCostforOelivery = 100; 

{ 

choice; 

if choice == { 

simulationSettlement ne\w 
} else { 

s:imulat.ionSettlement nev11 
} 

else { 
simulationSettlement 

); 

); 

1 mark screen capture should show consecutive households at the same lnr,>t.r,nnn: 
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Name 

ZigZag Education supporting 

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 pa9es 
,~:::A 

• Answer all questions 

• You 
o ac 
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 
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7 
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10 
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12 

13 
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Programming Tasks 
Answer all questions. Remember to save this docume 

Q 

1 

2 

3 

4 

5 

6 

7 
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10 
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14 

15 
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