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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
gualification), or the results that may be obtained from the use of any publication, or expected exam grades, or
that we are affiliated with any educational institution, or that any publication is authorised by, associated with,
sponsored by or endorsed by any educational institution.”

Copyright Information

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

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

Disclaimer

This resource is intended to supplement your teaching only.

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

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

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

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

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

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



Teacher's Introduction

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

On the CD, you will find the following:

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

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

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

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

JO01-Commentary.pdf

jJ06a-ClassDiagramTasksMS . pdf
Jo6b-ClassDiagramFull .pdf
JO07-TheoryQuestionsMS.pdf
J08-ProgrammingTasksMS . pdf

The resource pack consists of the following:

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

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

2 Class Diagram Tasks

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

(3 Written Questions

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

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

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

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

Introduction

The Food Magnate Simulation models how profitable different *ypes of restaurant
simulated settlement. The structure of the simulation, == - p 1ally, is as follows:

™ s N :

TN
Soai cwon

S el

o (Large) Settlement

Company Company Comr any

r#‘” : «’y_ ]
Ouitlet Outlet 1 A
A ~d
it ¥

~ Qutlet Outlet
Outlet

The program contains the following objects:

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

COPYRIGHT
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e Asingle object of type Settlement, which is stored within the Simula
can be an object of type LargeSettlement, which behaves identically
contain more households. 7y

- ! e

e Anunlimited number of Household «bj “te ...¢h’of which is contained

e Anunlimited nur's ok »\,»pany objects, although the default starting |9

Py s are contained directly within the Simulation obje

ag
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Let's look at the attributes for each class in detail...
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(lass: Simulation

The main subroutine creates the program's single Simulation object and calls it
onwards, it is the Simulation object that is responsible for creating and managin
are as follows:

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:

Assingle Settlement object, simulationSettlewent; since the Se
Household objects, the simulation cannot ir .. d. ectly with a house

subroutine in the Settlement class = | > =

- Ly . .
An integer variable to stor a2 . 7 0er of companies, noOfCompanies
A float called . 7 Je “2e7Unit, which is used to calculate delivery co
the

weli} seiy; it is passed to the constructor of the Company class

5

S "y
@ 0at, called baseCostForDelivery, 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

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

e 4
A second string, called category; thic st res *k ; .ype of company, and
‘named chef' Gl

@ L

: : a4t
A series of float attriz: =1 >

Lal. <. ‘e arhount of money a company owns, which can be p

O

:p . cationScore: a measure of how well regarded the compai

)

O
&P outation 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 whe
outlets
o dailyCosts:single cost per day, per company, initially set to 1
will change, up or down, between days
familyOutletCost:the cost of opening an outlet for a ‘famil
fastFoodOutletCost: the cost of opening an outlet for a 'fas
namedChefOutletCost: the cost of opening an outlet for a 'n
fuelCostPerUnit: for companies with multiple outlets, this is
their 'main’ outlet (the first one to be created) and each subsequer
o baseCostOfDelivery: for companies witt-any number of ou
day e &

An Arraylist called outlets, to st - ’ec;wdf”fj;pe Outlet; again, this o
array N4 "2a

i

o O O O

A series of int~us ""'i“»ﬁ;:;teg’f’
ar |y sodOut letCapacity: capacity for a 'family' outlet, i
@ st FoodOutletCapacity: capacity for a 'fast food' outlet, i

,,,,,

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

Page 2 of 22

COPYRIGHT
PROTECTED

S

ag

Education




(lass: Qutlet

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

The Outlet class's attributes are as follows:

e A series of integer attributes: 21 -
o visitsToday:the mlrr ) fm wa household has visited thi
worth noting th3* «r e e mtﬁlng preventing this exceeding the
o xCoord & ‘,5 : SR “the outlet's location within the settlement

AL * hlow many seats are in the outlet, used to calculate d

m\,cp‘» 3XCapaCLty the maximum to which the capacity can be exte

= costs

e Afloat, 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 alterDailyCost subroutine; however, this is never calle

e Arandom number generator called rnd, used to generate maxCapacit

(lass: Settlement

The simulation contains a single settlement, and each household and outlet has a
this is twofold. Firstly, most elements within a settlement array would be empty.
settlement with one million possible locations, but only 250 households and 12 ¢
settlement contains objects of different types - namelv:‘c = olds and outlets.

household stores its own X and Y coordinates, wh mtogse within the bounds
i
The Settlement class's a‘c‘cnbu’uar P *ff' 1 ows:

e

e Anintegervariat! = 4 °* muOfHouseholds which is how many househo
baee o eX|st|ng code, this can go up but not down as the simul

e Twcg gaom“; mtegers xS1ze and ySize, which store between them the
value for each of these is 1,000, meaning there are one million possible lo

¢ An Arraylist, households, to store each Household object

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

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

(lass: Household

There is scope here for modelllng households of d|fferent siz> 7 or households in

go out to eat, or even households where different ied vs tat out at different ¢
Household class's attributes are as followrs: 3”},4 o

7

o Afloat, chanceEatOu: &, 7; /,,wofihNg a value between 0 and 1, repre
household qorr1 N « ;m’”’

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

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

Page 3 of 22
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Overview

When the program begins:

main
ol o™ 7
| — e ’
L 7 G .
e Zouldtion () Slm?i
T ,‘F/‘g
iy LT n
2y v ¢
Company . :
L 1
openOutlet () Settlement () argeSett e

1. Anew Simulation objectis constructed

2. That simulation object constructs a new object of type Settlement
inherits from Settlement), depending on user input. The Settlemen
of Househo1d repeatedly.

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

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

5. The Company constructor will make at least c e Wt the Outlet cons
have at least one outlet .y -
2 5

/7 _Juutine is called (see next hierarchy di

6. The simulation obj

ot hou olds

I.
2. of companies
3. .
4, Main menu
6. Advance to next day
©. Quit
Enter your choic
COPYRIGHT
PROTECTED
4 )‘) A“‘,‘ o
7 S
G

/ » "Modify Company' menu, shown w;
the main menu and enters a valid

S
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When the run subroutine is called:

Simulation.
run ()

{ S L N

o i
Simulation. Simuloiieca, )Mj Simulation.
displayMenu () di s7iucy foi/; anaes () modifyCompany ()
i ; 4#, Mu/; o
o v
@ Settlement. Simulation. S
Iﬂ"”dl splayHouseholds () getIndexOfCompany () adi

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

10. If the user selects option 3, to modify a co' ;v ﬁy I 1ey?re prompted for
passed to getIndexOfCompar v dend get the index of that comp
modi fyCompany presar .. ¢ . ./ with a second menu containing thre
outlet (openOuvt e A Jse an outlet (closeOutlet ()) or expand

11. ,f'selects 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 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

COPYRIGHT
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When each day ends:

14.

15.

16.
17.
18.

19.

20.

21.

Simulation.
processDayEnd ()
T ik f_ - v
S s
4 senil L
= siaid . /J,z?
Compan T meAd. . Settlement.
newga 3(/\ 4 ’tl\mnberof findOutIfHousehold
b N fbuseholds () Eatsout ()
LA A -
5 l v
Company . Settlement. Company.
getReputation getHousehold addvisitTo
Score () Location () NearestOutle

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

The reputation score of each company is accessed and added to an Array
storing a running total of all reputation scores so far (i.e. the first value st
second value stored is the sum of the reputation scores for the first two ¢
the sum of the reputation scores for the first three companies, and so on)

The call to getNumberOfHouseholds is fo anyoat 'a loop through al

- ;a

The call to getHouseholdLO(" i :L ahg S the Simulation class to

The call to flndOu*T Xu u,;oJ.dEatsOut for each Household obj

For the company that is chosen, the nearest outlet to the household eatin
all outlets belonging to the chosen company are examined, and distances
calculated in the following way:

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

e [n the event that two outlets are of an equal distance from a house COPYRIGHT
the outlet examined first (i.e. the outlet appearing earlier in the PROTECTED
outlets list) will be the one visited. :

The call to displayCompaniesAtDayFxu aL ,he processDayEnd
This subroutine calculates chang o - 2 Cwmipany's balance, which is aff
day, the price at which = avs ¥ = ght and sold, and the distance betw |
for which the drl A .:,f’éd|ents incurs a cost based on the price of fué 9

ag
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Food Magnate Simulation

Class Diagram Tasks

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

— “;/g -
Household - 7~
~ ch@EME«cOutpPerbDay: float
# xCoW®q.
# : int
#  id:
# nextid: int
__ rnd:
+ Household(int, int)
+ getDetails():
___ getChanceEatOut () :
+ getX(): int
. ():
X ¢ g {v"’; ’
nent
# startNoOfHouseholds:
# xSize:
# ySize:
households: Household[O..*]
Random
+ Settlement () COPYRIGHT
+ getNumberOfHouseholds () : PROTECTED
+ () : int :
+ (): int - 4}* 5
__ getRandomLocation (). o
+ createHousehQJ;@X\ajé” .
+ addHousekwigf;wfﬁy 9
' v ioaseholds () : void ag
,MﬂgfIfHouseholdEatsOut(int, int, Education
getHouseholdLocation ( ): int[2]

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




Complete the UML class diagram for the Company class.
The first attribute and the first subroutine are provided for you.

Company

# name: String i, By

+ Company (String, String ";“ji*;4Wﬁﬁt, int, floa
+ getName () : Strina .- -~

COPYRIGHT
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Food Magnate Simulation

Programming Theory Questions

These questions refer to the preliminary material and require you to load the ske/
require any additional programming. ‘

1. State the name of an identifier for: o oo e ™

7

a) An attribute int. ;‘:;"fa m* _hént class that would not be accessible to ar
b)
0)
d)

e)

9)

h) Aninstance of Settlement [1]

2 Showi d laini ki i h babili f Il I
. owing and explaining your working, give the probability of a call to proc
9 P 9y 99 P Y P PRO'EC'ED

being made from the displayEventsAtDayEnd subroutine in the Simu

S

ag

Education

Food Magnate Simulation (Questions) Page 1 of 4



3. Explain how validation might be added to the openCutlet subroutine of t
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]

s ’
5. Describe in full how the getDistance - tw ;“iﬂrﬁgcﬁéutlets subroutine
the distance between two out'~. -+ ,f; 5

COPYRIGHT

; PROTECTED
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7.  Explain the role of the variable upOrDown in the processCostOfFuelCh
Simulation class. [3]

8. Inthes étion 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 IndexOf7-  »c 1y subroutine in t

aid .

10. Describe the circumstances under which the modi vy o fbany subroutine o
output the text ‘Invalid coordinates’. [3]

Food Magnate Simulation (Questions) 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
and y values.

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

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

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

- al

5 e

14. Describe how the proj 2 - respond to a call to the Company constru
2~y nor 'named chef'. [2]

Food Magnate Simulation (Questions) Page 4 of 4
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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 for: . / if > 7
a) Anattribute in the Settle - £'( ¢ s <hat would not be accessible to a
b) A subroutinein th-. - =L WLJzAge‘nt class that returns something other th
9] ,'d .
d) 1[99‘ aricbie that is used to return a Boolean [1]
e) @ oroutines from the Company class that cannot be called from
f)  Alibrary string function called from the get IndexOfCompany subrou
g) A collection attribute in the Company class [1]
h) Aninstance 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 t
new outlet being created beyond the bounds of the settlement. You do not

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 getDlstanceBetweenTwoOutlets subroutine

the distance between two outlets. [4] s
3 ( < #

6. Explain the role of the object of type Razcom ;";if;a wAlousehold class. [2]

7. Explain the role of the varizb' 2, L Myév‘fi in the processCostOfFuelCh

=

Simulation clas 4, g

at,;oxﬁ*‘c’énstructor, the integer literals 100000, 200 and 203 ar

8. Inthe Qb4
constru w““« en 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 o
output the text ‘Invalid coordinates’. [3]

11. Currently, a call to the LargeSettlement constructor could not resultinas
by 1,000. This is true even if negative numbers are entered by the user when p
values. Explain how a call to the L.argeSettlement constructor never resul

COPYRIGHT
PROTECTED

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

You should not include calls to any library sub:y ar. “I37
-

S

ag

Education

- alterAvg

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

Food Magnate Simulation (Questions) Page 1 of 1



Food Magnate Simulation

Programming Tasks

G e e

Task 1 i ™

b ienid [
This question gfer= -~ m o ubﬂjutine modifyCompany within the Simulas

terminate without executmg 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' z

enter 'AQA Burgers' when prompted for 2.5 > ﬁy Jame

enter 'X' at the first prompt of the 'r:n ‘lf o ,h.p”any submenu
enter 'C' at the second pros o f* a ~ modify company' submenu

e

a. Your PROGRAM SOURCE CODE for the amended subroutine modg

b. SCREEN CAPTURE(S) showing the required test

COPYRIGHT
PROTECTED
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Task 2

This question refers to the subroutine getRandomLocation within the Se

new household. Currently, there is no mechanism for ensurlng that a new ho
location of an existing household. !

e
Change the subroutine getRandomLoceat o1 t(; sUre that only unoccupis

to returning the location, a check sk ' 1t ; *1.ade to determine whether the loc
household. Ifitis aIready ond 4ed Al aew location should be generated, rep

e Mol ‘e Settlement constructor in the following ways:
o change xSize = 1000; toxSize = 3;
o change ySize = 1000; toySize = 3;
o change startNoOfHouseholds = 250; tostartNoC

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. Your PROGRAM SOURCE CODE for the 7.« ".de 1 subroutine get

i

b. SCREEN CAPTURE(S) shziy g 4w« ;,req'[fi/red test
d i

.

COPYRIGHT
PROTECTED
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Task 3

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

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

e

Create a new subroutine in the Outlet c'his wllm e‘xtendCapac_lty wh
parameter. When this subroutine i~ « / he value of the attribute maxCap
the value of this parameter : ‘j; » Y

calling the new subroutlne extendCapacity, 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:

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

e enter 2 for 'display details of companies’, ensuring that outlet 4 for 'Pali
screenshot

» enter 3 for 'modify company'

o enter 'Paltry Poultry' when prompted for a company name

e enter 3 for 'expand outlet' t

e enter 4 when prompted for an |D s Y

e enter 1000 when asked for an ame: Lo g

* enter 2 for 'display detalli P “:ﬁ«ltfs ensuring that outlet 4 for 'Pait
screenshot Lo 27t

Evidence tnat you need to provide:

a. Your PROGRAM SOURCE CODE for the amended subroutine exp
b. Your PROGRAM SOURCE CODE for the new subroutine extendC

c. SCREEN CAPTURE(S) showing the required test

Food Magnate Simulation (Programming Tasks} Page 3 of 15
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Task 4

This question refers to the subroutine processDayEnd within the Simulaf
subroutine, processLeavers, within the Settlement class.

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

Create a new subroutine in the Settlement ¢/25 < #d processLeave.
accept no parameters and should return a~ i te '» vurle. Each household in
subject to a random 2% chance of ! .\ hc 1 e-settlement. The processLea

Ve o E
remove households as abr', -~ f/;m rthe households data structure, and ret
thatwere remgved .. 7

Modify the ! ,itinyéﬂproces sDayEnd, 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. Your PROGRAM SOURCE CODE for the amende 1 subroutine proc

i

b. Your PROGRAM SOURCE CODF “>r A€ , =.4 subroutine process

¥

c. SCREEN CAPTURF S rsh \ nig'the required test
b e i .

COPYRIGHT
PROTECTED
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Task 5

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

they are presented with a numbered list of "em & f:;. wompanies. The first com
should be displayed next to a numk-- 7 *,}’ w.though its index in the compan:

e Xi

A
Y.é\mc«o*’\@ .

Entering the
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 ID

enter 1000 for the amount

enter 2 for 'display details of companies'

Evidence that you need to » sviv ¢ =/~
e

o ‘;;'i‘,;‘\;OGBhCE CODE for the amended subroutine run.

R

SN
P CAPTURE(S) showing the required test

COPYRIGHT
PROTECTED
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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 constructo
placement. Lo

S d 4 ¢ “
Without making any changes to the existir> “or i’rr;,:uwﬁ;r,”"create an additional
class. This constructor should take . 53 : nicters three integers — maxX, ma
and a Boolean, isRand?x A2 5 ;;L,dxx‘"énd maxY integers represent the hig
outlet could pgasib®: > v. ;\jﬂﬂﬁ its settlement.

other attributes of the Out 1let class should be set identically to those of the e
Test that the changes you have made work:

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

i Gy
*

e
O

Evidence that you need to provide: ey Y W

W

a. Your PROGRAM 7' -2 ‘SP/ZLOSJE for the new Outlet constructor

N Ly ;F~5T0;§E(S) showing the required test

Food Magnate Simulation (Programming Tasks} Page 6 of 15
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Task 7

This question refers to the subroutines displayMenu and run within the S

Currently, the program allows the user to advance the simulation for multiple d
selecting option 6 from the menu.

Change displayMenu to include an additional Nrac . Advance'.
&Jj

Change run so that if option 5 is Sj, e ; J 3 user is prompted for the numb

simulation to advance. Th-" e ﬁbni whlch does not require validation, will be

subroutine proces=l :»f' l *‘ig,,.,a called.

0" ges you have made work:

¢ run the Skeleton Program

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

e enter 5 for 'advance'

o enter 3 when asked for a number

Evidence that you need to provide:
a. Your PROGRAM SOURCE CODE for the amended subroutine runé

b. Your PROGRAM SOURCE CODE for the amende 1 subroutine dis;j
i T 1

c. SCREEN CAPTURE(S) showing th : ri gut, - /test ’

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

This question refers to the subroutine addCompany within the Simulatio:

Functionality will be added to allow a company type to be assigned at randon"f

Change the addCompany subroutine so that the user is » ompted to enter 1,
should be updated to indicate that '4' means a rawj i '\’»éh .sen type of comp

A f ;
If 1, 2 or 3 is entered, the program %1 10 . v ¢|nue as before. If'4'is entered,
used to determine which of tt. ﬁree A pe§ of company will be created. Each
equally likely to be ¢cre *\ »"’ ,,

o ge""’s 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 '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 aRalef gn 'j subroutine add§

-

b. SCREEN CAPTURE(S) shew g reqa"'red test
4 i

o SR N

: T
fenid

Food Magnate Simulation (Programming Tasks} Page 8 of 15
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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

Create a new subroutine called closeAllOutlz = ( rti Company class
outlets belonging to the company, and cln' ot °',; with'a call to closeOut
Modify the subroutine Pross - D J;ndjin the Company class so that imme
statement, tha "aIL‘ b

Test that the' cﬁanges 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 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: e
H o’fy B

a. Your PROGRAM SOURF‘" 3 0[ Ny the amended subroutine mod

b. Your PRQCK \ : “CJRC/E CODE for the new subroutine closeAl
9 e
c. SC 3}\,@0“ CAPTURE(S) showing the required test

Food Magnate Simulation (Programming Tasks} Page 9 of 15
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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 Out 1

take place in a random dlrectlon moving one 'sc.a 8 Fth south east or we:
the food truck’s movement, which is perw BN "ﬁv@the settlement as are
values being beyond the settlen‘v‘" <30 \l/m«s

for 7~ ;1 Uck should take xCoord and yCoord integers
ce satructor along with a value of 10 for capacity.

The constructzes

Change proce'ssDayEnd so that the move subroutine is called for any outl
FoodTruck.

Test that the changes you have made work:

¢ Modify the call to the OQutlet class's constructor within the openOu
Company class; it should read as follows:

FoodTruck newQutlet = new FoodTruck (x, vy);

e run the Skeleton Program

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

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

enter the company name "Taco Truck' ., ~ j"

enter a starting balance of 30000 -y -

enter 1 to indicate a fast-‘f,g 1 / Urant

enter 2 to dlsplav C.h oot Lampanies

0 &3 D ute next day

d| May detalls of companies

Evidence that you need to provide:
a. Your PROGRAM SOURCE CODE for the new class FoodTruck
b. Your PROGRAM SOURCE CQODE 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

Food Magnate Simulation (Programming Tasks} Page 10 of 15
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Task 11

This question refers to the subroutine get IndexOfCompany within the Sir

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

Change getIndexOfCompany so that if the use' < s 1 search term that’;;;
one company, the index of that companv i" t tl.. ‘Hrf

The subroi g o . v uﬁmnue to be non-case-sensitive, and a search fora ¢
an attempt B cta matchlng company that doesn't actually match one of th
oo 1.

return a valled

B

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. Your PROGRAM SOURCE CODE for ‘s¢ ' ».ded subroutine get

b. SCREEN CAPTURE'S 1. 3 ‘j,.f V;/"trfe“’required test

: i
v g
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Task 12

This question refers to the subroutine closeOutlet in the Company cla

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

closing the outlet depends on both the type of the ¢, my and the capamty 6 |

closed. Taking 'capacity’ as being the nurrH r t‘g,usln an outlet, the costs |
follows: L 5

Fast-food outlet: 75 ne 'é( "g i

% ;‘f&m yer seat

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'

R

Evidence that you need to nr vl e ‘y s
pe /’

uOURCE CODE for the amended subroutine cloE

o

‘ CAPTURE(S) showing the required test, ensuring all detall
outlets are visible after each request of 'display details of companies’

Food Magnate Simulation (Programming Tasks} Page 12 of 15
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Task 13

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

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

Change displayMenu to include an additional option' 't :Remove company

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 co
enter 5 for ‘remove company'

type 'Paltry Poultry' when prompted agaln for the name of a company
type 2 for 'display details of companies'

Evidence that you need to provid~: - =
=

a. Your PROGP? i ‘lé.i"\&é&/CJODE for the amended subroutine disi

9

1199 D(:RAM SOURCE CODE for the amended subroutine run

Y.é\ic O&W <

b. Yd

¢. SCREEN CAPTURE(S) showing the required test

Food Magnate Simulation (Programming Tasks} Page 13 of 15
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Task 14

This question refers to the subroutines displayMenu and run in the Simu
new subroutines: runToTarget inthe Simulation class, and getBala

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

Create a new subroutine in the Company class 72’z « ¢t 3alance, which
and return the value of the balance attribut~> =~ ="
DT s

Create a new subroutine in.*:= ’1";1 Hatlon class called runToTarget.
the user for unaer =y o |M1‘ltS storlng them in mteger variables called up

calls to the new subroutine getBalance. At this point, there should be no a
processDayEnd, and the program should output the name of the company
days that have elapsed since the beginning of the simulation.

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

Change displayMenu to include an additional option: '5. Run to target'.
Change run so that if the user enters option 5, a call is made to runToTar

Test that the changes you have made work: =
o ot d
S

e
O

run the Skeleton Program T
leave the first prompt ble:",; « até a normal-sized settlement
enter D at the nP"’ o ‘+ *rdefault companies

ge"t

e o
=<5
('D
'G
=
(o}
3
T
—
O
o
o
=
—
=
()
o
3
(V)
=
3
=5

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 runToTa
d. Your PROGRAM SOURCE CODE for the new siiFroutine getBala
==

e. SCREEN CAPTURE(S) showmg th- 1 guL, » test; only the final ‘eve
be included s
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Task 15

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

Currently, anew Settlement object is constructed by way of calls to the ca
Settlement or LargeSettlement. .

o2
Create a new class called CltySettJ ~n -t acinherits from Larges
should have the same paramete" ey fargeSettlement constructor,
LargeSettlement ¢2r “,“'7 ",paSSmQ on its own parameters.

should have the effect of creating 100 such apartment blocks, W|th each block
households. This means that a 250-household CitySettlement will cont
as it should contain 250 blocks of households.

Change the constructor of the Simulation class to present the user with a

normal-sized settlement’ or ‘a city settlement’ (the order is unimportant). If a
user should be prompted for additional x-size, y-size and households values.
sent as parameters to a call to the new CitySettlement constructor.

Test that the changes you have made work:

o 4
e run the Skeleton Program " . »
« atthe prompt, indicate a 7%, « ”rlijde.ft
s enter avalue of 7. e 2z ‘.«uf the additional prompts

o enterDafor i .. )nfpanles
s L :ap1ay details of households'

Evidence that you need to provide:
a. Your PROGRAM SOURCE CODE for the amended Simulation
b. Your PROGRAM SOURCE CODE for the new class CitySettle

c. SCREEN CAPTURE(S) showing the required test, ensuring at least
households are visible

Food Magnate Simulation (Programming Tasks} Page 15 of 15
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Food Magnate Simulation

Additional Programming Tasks (Extension)

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

10.
11.
12.

13.
14.

15.

Food Magnate Simulation (Extension Tasks}) Page 1 of 1

nothing is entered

Add vandanop > *\.; A

default c,orhpanles

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

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

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

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

Prevent a new outlet being opened within a certair. c'istance of anot
the same type e

i

Redesign Company to be an - STy ;Iaséj with categories of compa

s wr

Generate a rardo . * 10Jat and store it as an attribute within each Ho:

that e 'LL W pmy eat out with a company whose prices are withi
o

Incorporate weather into the simulation; it can rain at random, in which

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

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

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

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

The named chef outlets generall\ N a mnf’ whlle other categories
subroutine to determlne ff .+ pe of company, how much an outlﬁ
meal during the pr7y - . /m order to have operated at a profit '
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Food Magnate Simulation

Class Diagram Tasks — Solution

nextid: int
rnd: Random

| == == $= = 3=

Household (int, int)
getDetails () : String
getChanceEatOut () : float
getX(): int

getY(): int

+ + + + +

odfﬁouseholds: int

# st

# xSize: int

# ySize: int

# households: Household[O0..*]

- rnd: Random

+ Settlement ()

+ getNumberOfHouseholds (): int

+ getXSize(): int COPYRIGHT
+ get¥Size(): int *fine if getXSize and getYSize are PROTECTED
+ getRandomLocation(): int[2]

+ createHouseholds(): voi .l ~ ~ .

+ addHousehold(): veir

+ displayHouse*: 1d;3 ;4 void ; ig

+ findQut’ 1'% (echoldEatsOut (int, int, int

+ Hﬁﬂs;ﬂéidLocation(int): int[2] Qg

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

name: String

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

I 3= FF 3 FHF FF FF FHF FF FH FF FF FHF S S

Company (String, | o f" C int, float;
getName () : Stri, d

float

. void
alterAﬁ@CostPerMeal(float): void
alterFuelCostPerUnit(float): wvoid
alterReputation(float): void

newDay () : void

addVisitToNearestOutlet (int, int): wvoid
getDetails(): String

processDayEnd(): String

closeOQutlet (int): boolean

expandOutlet (int) : wvoid

openOutlet (int, int): wvoid
getListOfOutlets(): int[0..*] i
getDistanceBetweenTwoOutlets(igﬁ.ylit): float
calculateDeliveryCost () : flcéiljfd

or

+ + 4+ + ++ + 4+ + ++ + + |

+

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

LargeSettlement (int, int, int)

S o S S SE
Hh
c .
[0}
=
Q
o]
0
t
e}
0]

companies:
rnd: Rando

+ Simulation
AAAAAAAAAAAAAAAAAAAAAAAAA + displayMen
t Stér - displayCom
t XS}Z - processAdd
# ySlz&Mh, 4 - processCos
# households: Household[O0..*]
- processRep
= rnd: Random - processCos
- displayEve
+ Settlement () . - + processDay
+ getNumberOfHQuseholds(): int + addCompany
+ getXS}ze(): }nt + getIndexOf
+ get¥Size(): lI’lF . + modifyComp
+ getRandomLocation(): int[2] + displavCom
. blay
+ createHouseholds()? void + run(): voi
+ addHousehold{(): void
+ displayHouseholds(): void
+ findOutIfHouseholdEatsOut (int, int, int): booclean
+ getHouseholdLocation {int): int[2]
v
Household
# chanceFatOutPerDay: float (;‘Nj Aﬁme: String
# xCoord: int o fﬁj category: String
# yCoord: int o/ | # balance: float
% id: int et e 1 A # reputationScore:
# nextid: int Ta8 ; — # avgCostPerMeal:
- rnd: Random A # avgPricePerMeal:
# dailyCosts: float
+ # familyOutletCost:
+ # fastFoodOutletCos
+ # namedChefOutletCo
+ # fuelCostPerUnit:
+ # baseCostOfDeliver
# outlets: OQutlet[O
# familyFoodOutletC
# fastFoodOutletCap
Outlet # namedChefoOutletCa
—rnd: Random
# visitsToday: int
# xCoord: int + Company (String,
# yCoord: int float,
# capacity: int + getName(): String
# maxCapacity: int + getNumberOfOutlets!
# dailyCosts: float + getReputationScore; COPYRIGHT
- rnd: Random + alterDailyCosts(f
+ alterAngostPerMea: PROTECTED
+ Outlet (int, int, int) <------1 +.iiiterFuelCostPerl
+ getCapacity(): int = A 1terReputation(f
+ getX () int i S néwDay () : void
+ getY () int ¥ 4 '+ addvisitToNearest
+ alterDailyCosts (float): void, w7 7 |7 + getDetails(): Str
+ alterCapacity(int) int % - ’ + processDayEnd () :
+ incrementVisits (V. = @y 2 + closeOutlet (int): IS;
+ newDay (g vl T + expandOutlet (int)
+ calg \ERA ‘?A;rftioss + openOutlet(int, 1 Clsa
§fﬁ6§t, float): float - getListOfQutlets(
+ getDXZSM® () : String - getDistanceBetwee Ed 1
i + calculateDelivery UCOtlon




Food Magnate Simulation

Programming Theory Questions — Mark Scheme

Q | Answer/Guidance
1a |1 mark: S
¢ rnd AN
e o
1b | 1 mark for either of: = e

5

e getRand .a- A aﬂ‘uyén
: = wldLocatlon

Tc |1

1d |1

¢ closeCompany

1le |1 mark for each of:
e getListOfOutlets
¢ getDistanceBetweenTwoOutlets

1f | 1 mark for either of:
e TolLowerCase
e equals

1g | 1 mark:
e outlets
1h |1 mark: e
. simulationSettlemeﬁfk . F
2 |3 marks: ) -
e 1mark ﬂ A W.Mg calculatlon 0.25*0.5
1o EE zexplamlng 0.5 probability nested in selection stateme

w\,cc%» ,,explanatlon that makes clear that the 0.5 probability is only eva
*T mark for correct probability: 0.125 /125%/"/s/1in8
p Y

3 3 marks:

e (Dimensions of) Settlement must be passed (as a parameter)
o Selection/if statement to compare x and y to dimensions of settlem
+ Creation/construction of outlet inside the selection/if structure

(credit can be given for code that is described, but not code in isolation)

4 3 marks:
e HashMap uses key and value pairs COPYRIGHT
e Anindex would be the key; the Household object would be the vali PROTECTED

e Households would be unordered // no guarantes of order

5 4 marks: e ” o
e One X (orY) coordinate i is < b ftc-_:'m';/omfthe other
* Resultofthisissauy.. J,;
e Squareroct-; | ,,,ound (award this mark and the previous mar 19

,Jlstance is always positive)

ag

Education

e Generates a random float/fraction
e Toset chanceEatOutPerDay // to set the probability of eating ¢
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Q | Answer/Guidance

7 3 marks

e Randomly set to either O or 1

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

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

8 |3 marks: -
» 100,000: company's balan o =
e 200: x position nfe st A yirst outlet
e 203yncy ¢ L “cirdpany / first outlet

| Co S0t be awarded if they simply refer to 'x' and 'y' — these must b

9 -
s Loop through all companies (in companies list)
o Convert search term / parameter / company name to lower case
o Compare this with (lower-case version of) each company's name /
e If there is a match, the index / value of current / company's locatio
s If loop ends without a match, -1 is returned
10 | 3 marks:
e User enters 1/ selects 'open new outlet' at the menu
s X coordinate is outside the range of the settlement
e orY coordinate is within the range of the settlement
(for last 2 marks, there must be a clear expression that either x or y being b
the settlement would trigger the message)
11 | 3 marks: = &
e TLargeSettlement constry ‘¢ 'lf,obftlement/superclass cor
e Settlement con<+" . I:l‘ 0 (x and y) values of 1,000 when placir
e Reduction ~f - i ze would take place after this // houses
COFY ‘f' \JIUe of 1 ,000, even if those values are subsequently
12 |4 ma y M
e “Constructor overloading is multiple constructors in a single class
e Each constructor requires a different signature / order of paramete
s Settlement class could have used constructor overloading
e TargeSettlement would need (in addition to Settlement co
parameters for (additional) size and number of households
13 | 3 marks:

processCostChangeEvent

[

getName alterDailyCosts I i alterAvgCost
a%
:f ~
1 mark per underlined term; orff rov, - Name and alterDailyCosts
must be on the bottom .4 ’Tor e irark.

14 |2 marlf’
1199 \) CraUse wouId be executed
. mﬂes for a named chef restaurant would be used // variables wou

20, 40 and a random float multiplied by 50

TOTAL MARKS

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

COPYRIGHT
PROTECTED

S

ag

Education




Food Magnate Simulation

Programming Tasks — Suggested Mark Scheme

Note that the following are recommended solutions, and not an exhaustive list of all

The marking guidance should be used as a guide only. Discre:f:n should be used i
aliernative solutions are given. o T

Task 1

s Sl Ad’d‘ffyCompany to repeat until something other than 'C
oo g

1 mark loo\&ge#? contain call to menu display and user input, and must not begin

1 mark loc

] EERTY

String cholice = "7
int cutletIndex, %, v;
boolean closeCompany;
while {!(choice.equals("C™) || choice.equals(”1") []
rhoice. equals(”2” ]| choice. equals¢™3™))) {
Conscle.writeline(System. LineSeparator() + P
Console.writelins("Fexerss  MODIFY COMPANY  #kwmoresy.

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.writeling("Invalid coordina®. s );
} e &
o 3
N
, rd
b else if (choice.equalsd"on 7« 0

Console.writelin "fpes* AvﬁgianLellEd”ﬁ
. o

QOpen new
Close ou
Expand ou

er your cholce:

&
Advance fo next day
Quit

L

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

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

1 mark outer loop to continue until a location is returned, even if location is invalj
1 mark random location generated inside outer loop

1 mark inner loop to iterate through households list

1 mark selection statement to determine whether &5 ﬂr his ar’ready occupied
1 mark flag set in inner loop to storp i ’a; .edon was already occupied

1 mark Boolean (place«:jii- i« oae] set to reflect no collision occurring

1 mark ret er ¢ nuwﬂl onIy return a non-collision location

ot

G
boolean piticed = false;

boolean collision;
while (!({placed)) {

collision = false;

cation]e]
at

{(irt) (rod.nextFloat() * xSize
ion[1] ] o* zEe

oo 1;
loc {imt) (rnd.nextFloat( ySize);

for (int count = €; count < househcolds.size(); countdd) {

if (households.get({count).getX() == location[®] B&
households.get{count).get¥ ()} == location[1]) {
collision = true;
}
H oy i 90T B
if (coliisicn == false) { .
placed = true; e

p:nbnbllz*y:
probability

pr:bah111+'
probability:

00 o= T W R b

2

I
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Task 3

1 mark new subroutine declared correctly in the OQutlet class

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

public void extendCapacity(int multipliser) {
maxCapacity *= aultiplier;

.)

H

i
: ¥
. o 5

e
gt §

1 mark call to generate a random number *h, 'j)u.; JAe“'é”E)bropriate to the 40/35/2

1 mark probabilities are actua’s !O"/:,, 3;“/0%;18 25%
U

7

1 mark corregmarz»  r wssed to extendCapacity in all circumstances

09

1 mark only w\,cpa:w message in these circumstances is ‘outlet max capacity expan
if (result == chenge) {
Conscle.writeline("Capacity adijusted.”);
T else {

int multiplier = rnd.nextInt(188%;

if (sultiplier < 48) {
outlets.get(id).extendCapacity(2);

} else if (multiplier « 75) {
cutlets.get(id).extendCapacity(3);

} else {
cutlets.get{id).extendCapacity(4);

¥

Console.writeline("Outlet max capacity sxpanded™);

[

1 mark correct message output, and Paltry Poultry ou'r!;'r L X capacity doubled

Humber of cutlets: 4

Capacity
id of outlet:
Ent amount you would like
gutlet max capacity expanded

Mumber of ocutle
Outlets
: Capacity: 128 Capacity: |
Capacity: ! i acit
378) Capacity: 128 mum Capacit
sy Capacity: 2] faximum Capacit

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

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

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 <el€ m( T ( e 1se”

1 mark integer variable incrementer - ’1ej\ « ction cIause and returned after |

¥
~ e T

public int prace>’°3fH4L€:lkl

3‘;de‘— 8' indew ¢ househelds.sized); indes++) {
ﬁ;fa nextInt{igey <« 23 {
 households. remove(index);
leavers+s;
¥
3

return leavers;

(-

1 mark call to processLeavers as the final instruction in processDayEnd

h

displayCompaniesatDayEnd();

displayEventsitDayEnd(};

system. ouf.printin{simulaticnsettlesent.processieavers() +
7 households left the settlement™);

ez

e R b

COPYRIGHT
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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
o ot d i

1 mark user input stored in the index variable .~ .

1 mark user input decremented . o «?

et i = @; 1 < companies.size(); i++) { ;
Console.writeline( (i + 1) + V@ " + companies.get(i).get]

h
index = Integer.parseInt{Conscle.regdiine{}) - 1}
T while (index == -1};
modifyCompany{indew);
break;
case "4":

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:

. Display details of households

isplay details of companies
dify company

z'id T LTy

Add new company

Advance to next

FLos BN o YR R NY IR g ]

rm

, Bu
Ben Thor Cuisine
3: Paltry Poultry

Capacity: o
um Capacity:
v {apacity:
Capacity

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

1 mark subroutine correctly declared as a constructor

1 mark correct parameters declared

1 mark xCoord and yCoord set to random integers between 0 and maxx/maxi

public Outlet(int maxX, int maxy, int waxCapacit: i ie, boolean isR

xCoord = pod.nextInt{maxX + 1}, e
yCloord = rnd.nextInt{maxy + 1); = .
w T , 5 =
1 mark the rest of the subro i - exa\Jges”gs normal A. call to a new subroutine

i
might call) th.* 4 ﬂm c’he extra lines. R. if caII is made to other construc

i) —
capad 'ff:iﬁn%) {‘ha apacityBase * 8.6%);
iraACqui‘y = maxCapacityBase + (imt} (rnd.nextFloat() * 56) -
Base * €.27 + capacity * @.5f + 1e8;

i
dailyCosts = maxCapacity
newbay () ;

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

o td 5
i i
=
i & -
I

Food Magnate Simulation (Programming Tasks MS) Page 6 of 19
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Task 7

1 mark option 5 correctly added in displayMenu

Console.writeline("4. Add new company™);
Console.writeling (V5. Advance”);
Conscle.writeline{"&. Adwance to next day™);
Conscle.writeline ("0, Quit™);

i

o ot d i
1 mark selection structure in run captures an‘ng 7o 5/~

. sy
1 mark any suitable prompt for{M’tP‘ﬁ; ~ €0 jiier anumber of days

ol rﬁpat

1 mark integer variable < 7 "\

M U1 <he correct number of times
e CDA;‘\G 4
1 mark call t*5rocessbDayEnd inside the loop and no other code

case "4";
addCompany () ;
break;

case "5

Console,write( "Enter number of days: "),
int numberdfDavs = Integer.porseInt{Conscle.readline());
for (int x = €; % < number0flays; =+4) {
processhayEnd( };
}
break;
case “6"

1 mark three days' worth of financials and events should be displayed, although il
Poultry is anything other than 17000, and would r . s« . code, credit can b

7 2

Daily costs for compan
Cost for deliwerd

tlet :

Gutlet
Jutlet 4
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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 {

fonsale.write("Enter 1 for a fast food company, 2 for 8 family

+ "3 for a named chef company or & 73 company chose
typelflompany = Conscle.readline{); v -

Vowhile (!typedfCompany.equals(™1”} ”'!x’ ;u*fcwpanv equals("“2")

Pevped Ftﬂﬁpaau.equaT'” ;‘{~X prcaff mpany.equals({”4™));

if (typelfCompany.equal )

1 mark up: el 7;;;|un"§tructure to ensure 3 results in 'named chef'

1 mark addl»,%%mr" % 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 if (typeCflompany.equals(”3™)) {
typedflonpany = "named chef™;
} else {
int companyType = rnd.nextInt(3);
if {companyType == 8} { typelflompany = “fast food”; }
else if (companyType == 1) | tvpelfCompany = "family"; }
else { typelfCompany = "ﬂamed chef"; ¥ /

3 i
i . "
int[] tempiocation = simulationSettlem.ont /ge T Auomliocationi);

any, 3 for an

Type of busin
rent balanc

Reputation: 96. 4011
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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

public wvoid closealldutlets() {
for (int current = 8; current € cutlet
closeQutlet{current);

aon Ay curcent++y {

e
O

1 mark call to closeRl10ut lets in selection structure

balance += profitlossFromlutlets - dailyCosts - deliveryCosts;
details += “Hew balance for company: ” + balance;
if (balance « &) {

closeslloutlets();

B3
¥

return details;

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

of busines
rent balance:

aoe
age

Average price s s
Daily co ] { jvwf'”
Delivery ¢ i B
. s
COPYRIGHT
PROTECTED
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1 ¢ i
>l
@ 7 3
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S
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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 Qutlet constructor, ooasing correct values

1 mark move subroutine declared i 1

1 mark random number generated - 4 ,f; i

5

1 mark selection stater=¢ L it ‘f’;vm‘; different possible values of random numbe

1 mark eac "90 Tt _outh, east and west correctly simulated

private static Random rnd = new Random();

public FoocdTruck{int xCoord, int yCoord) {
super(x{ocrd, yloord, 18);

3

i

public wvoid move() {
int directicn = rad.nextInt(4);
if (direction == 8) {
xCoord += 1;

T else if (dirsction == 1) {
¥Coord -= 1;
T else if (directicn == 2) {
yCoord += 1; :
% eles 2 s
T else { i 1!
yloord -= 1; : T A

1 mark selection statement 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 FoodTruck objects and only FoodTruc

for (int current = 8 current € outlets.size(); current++)
if (outlets.get(current) instanceof FoodTruck) {
FoodTruck ¥ = (FoodTruck)outlets.get(current);
fomove( )

COPYRIGHT

} PROTECTED
3
- gi )}/ | fé /
295 Lo l9
(continues Q9
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1 mark screen captures show a difference of 1 in either X or Y coordinates betwe

a name for the company:
rting balance

Mame: Taco Truck
Type of busine
ent balance:
age cost
Average price
Daily costs

Mumber
Qutlets
1. {oordinates:

Mame: Taco Truck

Type of business: fast food
rrent balance: :
erage cost per

~VEFREE B

Reputation:
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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 equiv

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

ArrayLlist<Integer> indexss = new Arrayiist<Intec..t i );
pie TS
for (it curresnt = @5 current < compon e:’q;ggqﬁ; curremt+)
if (companies.get(current' oMoy sy tolowerCase().

Cﬂntaiﬂiﬂﬁb,)«fiﬁégﬁm;uiéﬂerfaseﬂjjj 1
indexes.aded v e

e
e

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.size() == 1) {
return indexes.get{@);

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

1 mark name of each matching outlet displayed

1 mark user input requested only if multiple matches have ba~n found

1 mark loop to iterate through the matches in an - .. ﬁ‘pﬂg 5 compare with user
1 mark comparison (‘equals’, not ‘cort i 8 L J.;;ade'“i/r;swi%ae the loop, with case ig

o ' “'j V
w.oevent of a match

1 mark correct index reti v

' r ! y..ed if no matches are found or if second entry does not m

b else if Wndewez.size() > 1) {

Conscle.writeline("Please enter orie from the following:™);

for {(int 1 = 8; 1 < indexes.size(); i++) {
Canscle.writeline(companies, get(indexes.get (i) ). getName())

1
i

5tring input = Conscle.readline();
for (int 1 = 8; 1 < indexes.size(); i+4) {
if (input.tolowerCase().equals{companies.get
{(indexes.get(1)).getName() . tolowerCase())) {
return indexes.get(1);

COPYRIGHT

;o PROTECTED
} i
return -1; , 3f’ fM;;f g
G ) |9
(continues g
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1 mark screen capture displays 'Paltry Poultry' and 'Ben Thor Cuisine’, with 'Paltr

Display details
Hodify company
add new company

&dvance to next ol 5% °
Quit - -
Ben Thor
Pal
. # 4 1
Fo ) v(/ﬁ» P
o
e
-
COPYRIGHT
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| 19
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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 getCapacity

1 mark selection structure uses category attribute of the Company class

1 mark cost per seat is set correctly for all categories
1 mark balance is decremented by the cost per se a1 f‘?l;gp,iied”’by the number of &

e
1 mark the original code, to remove ’ « §uﬁ‘j}t¢; and check for zero outlets, shoul

L e

: .get(idy;

W= o.Getlapacity():

int costFersegt

if {category.equals{"fast food")) {
costPerSeat = 75;

b else if {category.equals{"family™)) {
costPerSeat = 58;

T else {
costPerSeat = 1583

1

B

balance -= (=eats * costPerSeat);
boolean closefowmpany = false;

cutlets.remove(id);

if (outlets . isEmpty()) {
closeCompany = true;

i :

return closelompany; j

1
I

cost per mealy 5.8
price per meal: 18.8

Delivery ¢

Reputation: 181.3 osts:

Reputation: 181.7

of ocutlet
Outlets
1.

3

L

Capaci

Capacity:
Capacity:
Capacity:

[T

COPYRIGHT
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Task 13

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

Conscle.writeline{ "4, Add new company”);
Consele.writeline("5. Remove company”);

Console.writeline{"6. Advanrce to next day');

1 mark addition of '5' to the selection structure in w1 > a
1 mark prompt for company name and stori ¢ 0 ;f';m “rﬁﬁépat in a string variable
1 mark selection structure to che- " 0t ’/j/i’tne”index either is or is not -1
1 mark removal of comrn q,“,ﬂzjj}wér’?éyct index, only if the index is not -1

1 mark loo;

o  CUE) Jk;e»i‘;f""fhe loop is not -1

09‘_,\ r - . .
1 mark loo @@ rminate if 'cancel’, in any combination of upper case / lower c

e

case "4":
addCompany(]);
break;
case "5
String namelflompany;
do |
Console.write("Enter company name: );
namelfCompany = Conscle.readiine();
index = getIndexDfCompany(nameCfConpany);
if (index > -1) {
companies. remove index);
}
¥ while (index == -1 8& !(nameCflompany.tolpperCasef).equals(”
break;
case "6 '
processBavEnd(); 14 o
break; ; ’

T

W

+

i o

o

.5 (fie main menu; entering 'Paltry Poultry’

1 mark entering 'CANCEL' reft ces
being presen* i . & “lation - AQA Burgers and Ben Thor Cuisine:

1. Display details of ha
play details of ¢
Modify co
sdd new ca
ave Co
Advance to next day

n

Quit
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Task 14

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

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

public float getBalance() ]
return balance;

1

I

1 mark additional option added to dlsp1 2 4 n g

St —/9-‘;—
Console.writeline( "4, 94gw"W"1
Console.writeline’ "5 /i 4f '

V')

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

case "4":
addCompany (] ;
break;

case "57:
runToTarget();
break;

case "B"
processbayEnd();
break;

1 mark new runToTarget subroutine declared

1 mark user prompted for an upper limit and a Iower Lowlo o

A
1 mark each user input stored as a separ:‘ 2 4 ~g\ T

1 mark variable names upppr 4 ﬁl’r a a- fowerlelt used as instructed
i /’

1 mark varialg

for ‘** o of cTays balance and company name, of appropriate

Console.weite("Upper Limit: ");

int upperiimit = Integer.parselInt{Console.readline());
Conscle.write("Lower Limit: ");

int loweriimit = Integer.parselnt(Console.readline());
int numberOflays = 83

Company <}

String companylame = 773

float balance = &;

COPYRIGHT
PROTECTED

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 I|m|ts it

1 mark call to processDayEnd once w'+'*' TC ,./rat’on

1 mark no call to processn= < ﬁd’ i barénce has already reached termination
termination cor ".f“" H s af?eady reached by the start of the first loop (i.

S

ag

Education

CO&G H

1 mark num.wof(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 terminate

do 1
for (int 1 = 8; 1 <« companies.size(); i++) {
¢ = companies.getii);
if (c.getBalancel) »= upperii
companylanse = c.gethame()
balance = c.getBalance();
1 5

mit || c.getBalance() <= lowe

i i :
if (companyName.equals(™"}) | o g
numberdfhays 4= 1; e e

pracessDayEndi oo

et

1 mark output values are correct under all circumstances

38

+ companylame);
+ balance);
+ nusberSfbays);

Conscle.writeline (“Company:
Conscle.writeline("Balance:
Conscle.writeline | "Days:

1w

13

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

Ewent

Cuisine w5
. i g 5
# 4 /ﬁ; 3
Day 22 e
} gt T
5 o
! s
it o
s &
e Y e
i = 4
4 5
/; .
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Task 15

1 mark class definition with correct identifier, which inherits from LargeSettle
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 superc!> 3

1 mark subroutine addHousehold declared o 1 J S
, i

1 mark generation of random num*_ - ”'ﬂ:;.ﬁadngusehold, between 2 and 20

1 mark generationof rer @ /. Mr.uf‘\;(‘dcbordinates within the settlement (easiest
"L CaLocation subroutine, but any valid approach can b

o9
Hc

1 mark loor\ge##o that will iterate once for each household in this location (intege

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

class Citysettlement extends LargeSettlement
private static Random rnd = new Random();

publir CitySettlement({int ewtraxSize, int ewxtraySize, int ewtra
spper(extraxSize, ewtraySize, ewtraHousshclds);

}

public woid addHousehold() {
int numberOfHousehelds = end.nextInt(19) + 2;
int[] leocation = getRandombocation();

for (int 1 = B; 1 « number@fﬁmusﬁguﬁ'§4§;;+f {
households . add{ new WOE"“{ dgxmthfén[@], location[1])

¥ 2 i
1 ! 1 ¢ 7 fo w
. ; ws
i ,
1 mark first et of the simulation amended to allow user to select a city settle

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

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 n

public Simulation() {
fuellostPerUnit = €.8898T;
baselostForbelivery = 168;
String choice;
Cangale.writet“ﬁﬂ+9w L for a large settlement, € for a city se
+ "anything else for a mormal size aett‘emen? s
ce = Conscle.readline(]);
choice.equals({"L") || choice. eque ey E¢§ {
int extrax, P%*fa» thfahww Cembo
Conscle.write(" Fntwﬂﬁyxg’ Gs 1ol amount to add to x size of
extran = Intesso: *erlovwiConscle.readiine());
CanﬂlE v ot s additional awount to add to v size of o
= Lgﬁr porseInt{Conscle.readline () );
o hPifEf tnter additional number of households to 5
ST ceholds = Integer.parseInt(Console.readline());
if {choice.equals(™i™]) {
simulationSettlement = new LargeSettlement(extrax, e3
I else {
simulationSettlement = new CltySettlementi{extrax, extray

4

¥

} else {
simulaticnsettlement = new Settlement();

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

L
=

wn
o I B R

W
e QR e I i
ot i St

~
P
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Name

ZigZag Education supporting
A Level AQA Computer« a12nce Pap

Summer 202“ i

2 gnate Simulation

Electronic Answer Document (EAD)

Instructions

e 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 pages

¢ Answer all questions : L

e The marks available for e fq’u 2 lurf’are shown in brackets
o U
G a computer
O access to a printer
O access to appropriate software
o electronic copies of the required skeleton code
o EAD (Electronic Answer Document)

Total marks:

Electronic Answer Document Page 1 of 3
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Programming Theory Questio ;

Answer all questions. Remember to save this docume

Q Answe".
R a4
A
(a) - o
(b) ’ o ;“T; ;V A,/ <
(c)
(d)
1
(e)
(f)
(8)
(h)
2
. o )'_
3 "}‘ o
— et 24
4 i 5 j; o f
s ) S
5 ; .
6
7
8
9
10
11
12
13
14
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Programming Tasks

Answer all questions. Remember to save this document

g A

10

11

12

13 s 4 o

14 oz CYE e

15
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