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This resource pack is designed to help you support your studerits taking the A Level Computer Science Paper T exam,
it is based on the Breakthrough! preliminary material (VB.NET) — for examination summer 2022.

On the CD, you will find the following:

Breakthrough  thisfolder contains all of the content (PDF/DOCK) accessible via a HTML interface
Passwords.txt forteacher use— thisfile 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 Breakthroucgh folder onto a network location that is accessible for students,
and provide them with a shortcut to the indexhtmi 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:

The resource pack consists of the following:

M Code Breakdown

This document gives a detailed technical overview of the skeleton program, describing in detail each class
and method in turn - including their purpose/function, parameters and return values.

MNote: although this section is intended to give extra support 1o teachers and students, it should in no way be seen
as a substitute to o student exploring the code for themselves.

@ Class Diagrams

Three UML Class Diagrams help students explore the skeleton prograny there is a completed version, a
partially-complete version {gap-fill}, as well as & mostly blank template. The completed version is password-
protected and accessible via the Solutions web page.

(3 Video

Quick videa going over the Breakthrough! card game mechanics — intended as a visual aid to accompany the
notes in the official AQA preliminary material.

@ Written Questions

Theory guestions testing students’ understanding of the skeleton program. These guestions require access to
the program, but no modifications need to be made to the program. Write-on {with answer lines) and non-
write-on versions are avallable. Suggested answers are providad via the Solutions web page as a password-
protected PDF,

B Coding Tasks

Fifteen modification exercises put students’ programming skilis to the test. Example solutions with
suggested mark schemes are provided via the Solutions web page as a password-protected PDF. Note that
these are example sclutions 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.
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Skeleton Code Breakdow

Note: In the skeleton code released by AQX%. :all parameters ar

/’
2

Return values | n/a ¢ Dackio a new CardQolis
s  Mandio a new Care ‘\ setion
¢ Seguence {0 a new Gar )
¢ DNscardto a new CardColiaction
s Scorsto
¢  Gamelver {o False
+ Locks {oan empty fist
s Ju
e Lo

invokes the Loadiocks{} method to load the ¢
Tooks ixt

Parameters n/a Adds fiviz:! ar ok,

Return values

Parameters

n/a lterates through the Sse guences CardColiacH
string SegquenceAsSiring with 2 comma and
between gach card description. :

/)
fjﬁ
P
-

Return values | Boolean

As a new element from Sequancs is concater
SegquencedsSiring, the string is compared

using the ChackiConditionMe{} method on
whether a challenge has been metl. Thisis fe
chailenges can be different lengths. if a chall

s

returned, otherwise False is retumed.

Farameters n/a Checks to see if the y cards left in the,

Return values | Boolean

Parameters n/a Used by the

correct Filg, ;

Return values | n/a

5 Picks from toolkits g, b and ¢ are added to i
3 Keys from toolkits a, b and ¢ are also addec§
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Parameters

n/a

Raturn values

Value

Integer

Used by the FlayGame ]

their Hand

notg t

Parameters

Return valug

Uéed to get the next card from th

add it to the Harnd.

If the Dec k i\‘as\\; ~of

oo en ol S s e, 3 &
i}w rd Qardlolle

3
o
DR TRI NS

on the DifftcuiyCar

parameters.

The systermn then performs a che
repopu!atmg ihe o -m:ﬁ' with cards

if another D

sout of cards, the

Parameters

n/a

Return vala

Used by the &

I|ke touseac

T ~$
arsd
».“ QL0 ‘ {|EH

layGame{) method,

ard from their Han
on on the screen.

Parameters

Return values

Used by the PlayGames{} method;

Parameters

n/a

Reaturn values

Lock

Retumns a randomly selectad loc

N
H

S o \.". oy
LOOKS.

Parameters

Return values

returned.

Trus is returned if the file is load
€Iror OCcurs, an error message i
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Parameters n/a Uses a hard-coded
iocks available for th

Return values |n/a

file contains the chal

Each Challenge is t
as a delimiter into th

”i

Lock variable — Lacky
to the private attribute

If an error occurs, an
advise that the focks
correctly.

1 CardCollection | Moves a card at the

: CardCollection the Qaw\\‘ ollection £

Card

Parameters

s
7%,
P
4
%
v
Geve,
”y
[
5”/
Sein
-
%t
g,
s

CardNumber | Integer

Return values | Score : Integer

been chosen {i.
score is updafed ap

. Integer This method is used §
to the Sagusncs to

The system tests to
one card in the Card
system then checks
by the user is a diffe
played card. ifthe T
can be played and t
o the Seguencs an
appropriately for tha
then gets a new card

COPYRIGHT
PROTECTED

The system then us
ChackifLockThall
the new card added
Challenge o be me
appropriate messag

the player Scaore by §

i

%
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Parameters n/a

Return values |n/a

This cortains the main game loop.

Checks to confirm if the prlvate fist attribute |
loaded by the Loadi 3 method, if non
displayed on th

ckSolvad to False
e Invokes the SetupGames{} method ¢

The main game loop runs while the private 3
There is then an inner Ioop which runs whii
private attribute LockSolved is also Fals

The inner game loop displays the current uss
current lock and the contents of the Hand, af

CardColiegtions.

$

Using the GetCheice{) method to display a ¢
game Eoep then uses selection to either dispt
CardCollection or use a card in the game.

If the user selects to use a card, the system

method to select a card. it then uses the &
method to confirm if the user wants to play
the user selects discard, the system moves
%ﬁane to the Discar olfsction and
i} If the user sel
¥y methed to move 1
;ardColiection.

ce a card has been played or discarded
GatlockSolvad{} method on the Curren
challenges have been met. If they have, th
True and a new lock is generated.

If a lock has been soived, the inner loop re
which checks if the game is over by invoking
method. If this returns True the game ends

Farametlers na

increments the Score by 10 and displays {

Return values | n/a

Uses an indefinite Ioop to iterate through th

returning all of the cards back to the Deek,

Reshuffles the i\e :k using the Shuffis{} m
\i} method with

Cury
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Parameters L : Biring Used for processing lines 4
file which are for processing

LardColie

CardGol : CardCollection

Return values | n/a

processes it into a CardGal
FromFile contains text,

mstead of a normai

Parameters n/a Called from the PlayGame(}
message of the game on th
would like to load in an exie
game. if the player chooses
system attempts to load the
be loaded the game quits.

Return values | n/a

i\m‘\\‘\‘: ; H ;‘

: Siring Used for processing lines 2

Parameters Ling
ined : String file which contain the challe

Return values | n/a The parameteri in \§ comai

COPYRIGHT
PROTECTED

arameter is the
to add a new ¢

populate the Met status for
SetChaliengesMet{} method

i

29
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Farameters n/a Initialises the following pix

Return values

Farameters

Returns a list of strings ¢
challenge in the lock.

Farameters n/a Retumns the value of th

Return values Met : Boolean

Parameiers NewCondition : List (String) | Sets the value of the pro
Condition from the pare

Return values n/a

Parameters NewValue : Boolean Sets the value of the proy
parameter NawVaiug., &

Return values n/a

ot have a specific consftructor and tf

Farameters vt : List (String) Initialises a new challe

condition from the par

Return values n/a

Appends the new chall
rotected attribute

Returns Trus and sets t
SetMet{} if the Seguey
chalienge, otherwise it rg;

Parameters

Return values Boolean

COPYRIGHT
PROTECTED

list of conditiorn
splaying o the scree
parameter , concaten
Conditio mi&x\: ingly usy

the delimiter.

Parameters & : List (String)

Return values CondiionAsSir

i
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Parameters

: Integer Returns the &at

- ,
Fas in the Challenyg

Return values Boolean
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Farameters n'a

Raturn values LockDetails: String

Parameters n/a

Used for displaying a challenge’s
through the Challenges protecte
together the output string LockD
version of 2!\ ;i challenges for t

Returns the status showing if a
through the Challenges protecte
there are any unmet ongs, othe

Parameters /a

Return values integer

Raturns the number of Challes a\
number of challenges in this lock )

Parameters Fos : integer
viue  Boolean

Return values /a

Uses the SetMet(} mathod in the
attribute of a challenge at the po
list to Met or not Met using the ¥

Class: Card

Parameters n/a

Return values

.

Initialises the CardNumber:
static attribute {class variab

increments the static attrib
NextQardNumber which
and updated for aif objects

Initialises the 3

'© profe

Parameters

Returns the value of the pro

Return values

Parameters

Returns the protected attn

Return values sardNumber String

string.

Parameters

Raturn values

Parameters

- CardCollection
: CardCollection
yengee ; CardCollection

Base class method for the &
classes to override.

Return values
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Fal

Class: ToolQard (inherits from Card

Parameters T : String Initialises the following protected at
¥ : String
CardNo : Integer

rom parameter T
arameter X
umber from paramet

Return values | n/a

vokes the SatSeore{} method to
base class for the TooiTyy

Parameters

: String Initialises the following protected attr
K Strin - .
) g o  ToolTyps from parameter T
Return values | n/a s Kit from parameter X

invokes the SetScore{} method to as
base class for the T¢

YT
ToolTy

Parameters na Overrides the Getlaseoriplion{) mell
return a concatenated string of the

Return values | String

Parameters

Return values

1\
S
>
®
=
%)
-
ﬁ
3
£y
gg,,

v:,)

;

Parameters

Return values |nfa initialises CardNumber

COPYRIGHT
PROTECTED

Farameters iNo | Integer

Return values Initialise

Parameters Overrides the GetDesoriptiy

class to return the protectec§

i

Raturn vali s

29

‘EducoﬂOné

AQA 2022 Breakthrought (VB .NET) Page 8 of 10




Parameters Dack : CardCollection Overrides the Process
0 vd ;. CardCollection process the user choices |
Hand : CardCollection user receives a difficulty ¢

Segusenoe : CardCollection | like to discard a key or 5 ¢
surrentlock : Lock ;

Cholos Strlng

- . Integer

Return values |n/a

code is writter: a5 if was

If the Chaice parameter ¢
converted to an andex by s
a ‘key’ TooiGar
from the Hand a

if the Cholee parameter d
through deliberate user ¢ch
removed from the Deck an

sardGolisction,

&y
9,;

Description

Parameters N : String e following protectec
wnie from parameter N

ds to an empty list

Raturn values |n/a

Returns a string containing the
X in the Cards list by invoking

method in Card.

Return values

Parameters X integer Returns the CardNumber attribe
the Cards list. :

Return values | Integer

Parameters n/a Returns the value of the protecta;;« COPYRIGHT
PROTECTED

Return values

Parameters ¢ (Card) e value of parameter§

Return values

i

29

Education

Used in formattmg a CardCol ~3

) \\Q!'\ 3

g
Return valaes
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Parameters

Raturn values

Used in formatting a © s )
display output of a Car¢
the collection # As*\»\ and card

mié and ‘empty’ is
there are cards in the coliecta
the collection or is fixed at 10 i

collection is greater than 10. T
fits correctly in the terminal wind

It then uses indefinita iteration tg
using the Getlesoription{) met
of the card at each atemem an
and the | {pipe) symboi to creats

it then creates a second line of &
undermeath the line of cards’ &

Parameters

n/a

Return values

Integer

Retums the number of cards in

Parameters

" . Integer

Raturn values

R P, & ag
CardtoGet : Card

Returr;
tirom Cards.

CardNumber is not a valid in
uninitialised variable CardToGs

Return values

n/a

Uses definite iteration to perforn;
from one random paosition fo ang
attribute Cards in order to genet

53
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Theory Questions

These questions refer to the Preliminar; erial and the St

{b} Currently the MoveQard method retums an integer which repres&j§§§

that was moved. Sometimes this return value is ignored.

Evaluate the choice {of the programmer) to ignore the return valu,
return 0 in some cases, and suggest an alternative implementat

2  The class CardCollection currently contains an interface that expose;
structure of a list. For the segquence and the discard pile, a more appt
would be either a queue or a stack. ‘

{a} Justify whether you would use a queue or a stack. When giving 5

functionality of the data structure to the behaviour of the game.

R R LR R R R R I B R R R I R LR
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{b} In order fo implement a stack or a queue for the sequence, justi‘r’y%
thereof) that you would make to the inheritance structure. :

serssressessanaanaan 8 e esessessamsassEsEsssEEsEanenanEsaENAn e w0 e GRE

Y

sardloliaction that

_ ew class to handle a <
Gapsulation?

{c) Howr
ir

3 The Shuflle method of the CardCollaction class currently swaps 1
cards in order to shuffle the deck.

Another way of shuffling the deck is to use a method that

For example, a deck comhined from a blue half and an
orange half might look something like this:

——————————————————————————————————— COPYRIGHT
PROTECTED

NN

ig

29

Education

is not desired, and in reality, between 0 and 5 cards will normally inter
other half at any time.
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a) Write a detailed algorithm for riffle shuffle in any format you choos:
pseudocode, flow chart). -

R

b} Explain the space complexity of you

4 Examine th GheolifLookOhallengeMat method of the Braakthrouw
ChaeckHConditonMet method of the Lock class.

Locks

Chailenge Met: P ¢, ¥ o, K cC

Not met: P a, ¥ a, P a

Seqguence: P ¢, F ¢, K¢, P a, F a, P a

{a) Forthe above sequence and lock, complete the trace table be!ov\éi COPYRIGHT
ChackiflockChallengeMet method of the Breakthrough class. | PROTECTED

i

29

‘EducoﬂOné

AQA 2022 Breakthrough! (VB.NET) Page 30f 9




{3} If the above lock had a third challenge as below, then how would
(please fill it in below)?

Not met: ¥ a, P a

\

5 Examine the ProcesslockSolved method in the Breakthrough clasy
methods called by that method. 5

{a) When a new lock is set, if that lock has been soived hefore, it will '
automatically replaced with a new lock the following turn (and treq
just solved the first new lock) but reward the player for solving the§

8 Examine the Shuffie method in CardCollection. This method will ma{
of cards in the deck. :

{a) Explain how the effectiveness and eff
cards in the deck reduces

£

Ais algorithm de&

AQA 2022 Breakthrough! (VB.NET) Page 4 of 9
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{b} Cther than introducing a riffle shuffle, justify how you could impm{«:;

efficiency of the aigorithm by describing any changes below.

R L L L L R L L T T T T T R R R LT -]

Cssssresssssesssssansannns srasrsssessmsssssurnenamErarenneny e GRG

’_l'i-cg méiantiated with either two or three argumenis.

{a) Ex.-a‘TH what happens in the case where a third argument is Supg:

where only two arguments are supplied.

{b) State the purpose of a constructor.

ErssrsEsEErssrsEsEEsEErEEaannn R N N R L LR

{a) Using evidence from these classes in the program, explain the dsﬁ

abstract and a concrete class.

R L L L L R L L T T T T T R R R LT -]

R L L L L R L L T T T T T R R R LT -]

B E M3 n e w3 n e aE e EaEuan e R EaEE A E N 0K N R E KA E R I ENI N EN N NI A EUanE N IR FNINERAEN RN nENT R ET AR NaE NN GRG
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{b} Using evidence from the Card method, explain the difference b
(static} and an attribute.

code for each of the following. Only write out ti"

{a) Choose and then write out one or more lines of the skeleton prog:
polyrmorphism and justify why this is an example of poiymorphisrr§

AQA 2022 Breakthrough! (VB.NET) Page 6 of 9
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11 A suggestion has been made o introduce a new Advancsdiock tha
chalienge which is only revealed once the basic challenges have bee

Explain the steps that you would take in order to do this, i.e. the logica
change/addition and the reason for each siep. f

You are not required to implement this or to write any actual code.

12 Examine the Process method

Sequence: P a, F a
Hand: P b, K a, F b, X ¢, F &

The player plays the 'K &’ card to the sequence and then draws a di
require them o either discard a key or five cards from the deck. The ¢
discard the ‘K ¢’ from their hand, which is currently in position 4. '

Explain what will happen when the Frocess method is called under t?
including specific references to the lines of code executed and in whi
values of variabies, especially Choicadsintager. :

COPYRIGHT
PROTECTED

R

You will need to ensure that you look at the Fiay{
methods in Breakthrough to be certain of
the DifficultyCard is drawn.

. :
TodSsquence 3

4
f the Hand and

i

29

‘EducoﬂOné

AGA 2022 Breakthrought (VB.NET) Page 7 of 9




13 The terms ‘HAND’, ‘SEQUENCE’, ‘DECK’ and ‘D
and in some cases more than once. Thi i
difficult to maintain and understang ;

{a) Describe one

{b} Explain why using hard-coded values makes the code more pron.\;
understand. E

COPYRIGHT
PROTECTED

ig

29
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14 Exception handling is used in several places in the skeleton code; tWC‘s:s
the use of file handling. :

{a) Describe why it is important to always use exception handling wh\\

18 This question refers to the FlayGame method of the Breakthrough ¢

Explain the use of the private attribute Gary '
is set and why it is used as the condition radive statements.

COPYRIGHT
END OF QUESTIONS PROTECTED

ig

29

Education
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Theory Questions

ateriat and the 8y
ditional programm

These questions refer to the Prellmlna.
but do not requir:

OTAL MARKS: 88

g private method MaveGard. Currently this method r@turré‘::
{a) State a more appropriate name for this local variable. A

(b} Currently the MoveCard method returns an integer which represe{z
that was moved. Sometimes this return value is ighored. :

Evaluate the choice {of the programmer) {0 ignore the return valug
return 0 in some cases, and suggest an alternative implementatic

i1

2 The class CardCollection currently contains an interface that expos
structure of a list. For the sequence and the discard pile, a more appt:
would be either a queue or a stack.

{a) Justify whether you would use a queue or

. When giving 3
functionality of the data structure to ‘

iour of the game.

{b) Inorderto |mplement 2

queué for the sequence, justify§
thereof) that y :

e to the inheritance structure.

1g a new class to handle a CardColisstion thal
e ;fencapsulatlon’? 5

3 The Shuffle method of the CardCollection class currently swaps 10,
cards in order to shuffle the deck. 5

Anocther way of shuffling the deck is to use a method that humans
would normally use called a riffle shuffie’. This involves splitting the
deck into two approximately even piles and then flicking through

gach pile from the bottom while combining the halves together into a
single deck. Another way of thinking of this would be to imagine COPYRIGHT
pushing the two halves together and having a random number of PROTECTED

cards between each card from each half as they mbine.

For example, a deck combined from 2 dan
orange half might look somethi:s

ig

tiffle shuffle would use one card from &

Note that in the |
- eality, between 0 and 5 cards will normally inters

29

Education

a) erte'a detailed algorithm for riffle shuffle in any format you choos
pseudocode, flow chart). :

b} Explain the space complexity of your algorithm.

AGA 2022 Breakthrought (VB.NET) Page 1 0f4




4 Examme the CheckifLockThallengeMet method of the Breakthroug
heckifCondittionMet method of the Lock class.
Lock:
Challenge Met: P c, ¥ ¢, K ¢

Not met: P a, F a, P a
Sequence: P ¢, F ¢, K¢, P a,

{a) For the above sequence and! &t a trace table like th
CheokifLookThall of the Braakthrough class. |

an

{} If the above lock had a third challenge as below, then how would
(Complete an updated trace table)

Not met: F a, P a

5 Examine the ProcesslockSolved method in the Sreakthrough cla
methods called by that method.
{a) When a new lock is set, if that lock has been soived hefore, it wi

automatically replaced with a new lock the following turn (and tr
just solved the first new lock) but reward the player for solving the

B

{b) Describe the logical change you would make to the code (no nee.
ppers. :

{b} Other than introducing a riffle shuffle, justify how you couid impr.
efficiency of the algorithm by describing any changes below.

AGA 2022 Breakthrought (VB.NET) Page 2 of 4
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7 Toollards can be instantialed with either two or three arguments.

{a) Explain what happens in the case where a third argument is supp
where only two arguments are supplied.

{b} State the purpose of a constructor.

9 Find an example in the code for each of the following. Only write out ti*
line/s of code. f

{a) Inheritance
{b} Aggregation association

{c} A dynamic data siructure

10 This question refers to the concept of polymorphism and how it is useﬁ"g'

{a) Choose and then write out one or more lines of the skeieton prog:
polymorphism and justify why this is an exam® i of poiymorphisrﬁ

{iz) Define the term ‘polymorphism’

& to introduce a new Advancediock that
Only revealed once the basic challenges have bee

11 A suggestlon hag

Explair‘_ ' ‘*teps that you would take in order to do this, i.e. the logic
change/addition and the reason for each step.

You are not required to implement this or {o write any actual code.

xamine the Process mathod in the DifficuityCard class an 2 Fid
12 E the P thod in the T8 iy E ¢ the Fi
$

¥ \

GetlardFromDeck methods of the Braakthrough class.

Y

3

Using the scenario below:

| o COPYRIGHT
I:iot met: P a, F a, K a PR@?E@TEQ

Sequence: P a, F a
Hand: P b, K a, F b, K¢, P a

sice and then draws a diff 5
nve cards from the deck. The :
which is currently in positicn 4. 19

The player plays the ‘K &’ card to

: i.appen when the Frocess method is called under tE”
wcific references to the Ilne fc de executed and in whi
values of varlables especially GChoicsedsinteger. ;

29

Education

You will need to ensure that you look at the PlayCardToSeguence at
methads inB ma%\‘\ rough to be certain of the state of the Hand and

AGA 2022 Breakthrought (VB.NET) Page 3 0f 4




13 The terms "HAND', ‘SEQUENCE’, 'DECK and 'DISCARD’ all appea
and in some cases more than once. This is an example of hard-cod
difficult to maintain and understand and also make it more prone o

{a) Describe one method of avoiding hard-coding values that make

{b) Explain why using hard-coded values makes the, code more prong
understand. : :

14 Exception handling i

I'places in the skeleton code; twc{s:s
the use of file ha

(it doesn't have 1o be from the skeleton code) and explain why.

F

18 This question refers o the FlayGame method of the Breakthro

o
it
s
ey
o
S
i

s
3

Explain the use of the private atiribute Gamelver in this method, spe\
is set and why it is used as the condition for two iterative statements. .

AGA 2022 Breakthrought (VB.NET) Page 4 of 4
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Programming Tasks

the Skeleton Prograr those chang

This question refers to the PlayGame method of the Break

The number of cards lefl in the deck should be prinied out after the curreng;
cards in the player's hand each turn. :

Test the changes you have made:

Run the game and play two turns, showing the number of cards in the deC\

Evidence that you need to pre

s PROGRAM SC! showing changes made to the §‘§a;§*&“

URE(S) showing the required test

COPYRIGHT
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me and GetCho

Reye

meni optlon should only appear if the Fasklised aftribute is False,

K

Introduce an option to the menu in the PlayGamai} method to accept 'F
This menu option should only appear if the Peakilsed atiribute is False,
the deck using the GeiCardlescripionAt() method. Set the Pasklsad &
pesk option has been chosen by he user. '

When the player is given a new lock, set the Pegklsed
the peek oplion again.

Test the changes you have made:

Breakthrough class to give the us

)
;:,,/1“
AR

Run the game and peek (peek is an option, it
make sure it doesn’t work even th
now an option again.

1 isn t displayad. Solve a

Evidence}hat vou need to provide:

o PROGRAM SCURCE CODE showing changes made to the B

s  PROGRAM SOURCE CODE showing changes made (o the GatQ
e PROGRAM SOURCE CODE for the new Peaklsed atlribute

s SCREEN CAPTURE(S) showing the required test.

AQA 2022 Breakthrough! (VB.NET) Page 2 of 15
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Modify the Play{ar
which fells the user that t

Test the changes you have mads:

Run the game and show at least one turn played where the error does not
shows the new error message under the correct conditions of playing a du
show that (1) the error message is displayed and (2) the card is not played

Evidence that vou need 1o provide:
s+ PROGRAM SOURCE CODE showing changes made to the Flay(

» SCREEN CAPTURE(S) showing the required

AQA 2022 Breakthrough! (VB.NET) Page 3 of 15
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h class called Mugdligantse
dlsplay an additional (M)ulligarn option

once the mGtgan has been used, set the fulliganiised attribute to True,

{Miubligan oplion is no longer displaved or usable.

Test the changes you have mads:

Run the game, solve one challenge, use mulligan, play one card to the seu

attempt to mulligan again despite no menu option}.

Evidence that you need to provide:
¢ PROGRAM SOURCE CODE showing cha

s PROGRAM SOURCE COD

AQA 2022 Breakthrough! (VB.NET) Page 4 of 15
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34

This guestion refers (o the PlayGame and Getlholos methods of the By

* -«

&2

The player will have a new option in PlayGame to (Q)uit, and for this they.
al score as they

P

score for each card remaining in the deck. Print out t

v

using any Applicat
gh break/continue are allow

Note that the code should exit cleanly
type statements or Gato stater

Test the cf 1‘{}* !

Play one turn of a game, choose quit.

Evidence that yvou need to provide:

e SCREEN CAPTURE(S) showing the required test

AGA 2022 Breakthrought (VB.NET) Page 5 of 15

e  PROGRAM SCURCE CODE showing changes made (o the PlayG :5

= PROGRAM SOURCE CODE showing changes made to the GetGhe
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£ A e

This question refers {o the GetQardFromiisck method of the Braakthrot
new method, DisplayStats, modifying two exastmg methods, AddCard
adding three new attributes, NumPicks, Numnfiles and NumBevys, in the

”w

introduce a stats / card count to the SardCs
out of the deck and calculates the %

introduce three new attri

2 Y . 3 ) Lo
gw"‘ hod in the CardColisction class called DisplayStats,
the perc‘antage chance of the next card being a key, pick or file base

the number of cards left in the deck.

Q
o

When the player receives a difficulty card, use the DisplayStats method t
N

GetlNumberQiCards method in the CardCollection dlass to display the
they choose ‘lose a key or discard 5 cards from the deck’.

—y

There is a X% chance that the next card will be a key, a Y% chance that 11
that it will be a pick. :

The percentages shouid be dispiayed to two decimal piaces.

Replace X, Y and Z with the appropriate values. Note s it they will not no

because there are also difficulty cards in the

Test the changes yo

difficulty card is drawn and show the printout of the
*¥and before asking which card).

Evidence that vou need to provide:
s  PROGRAM SOURCE CODE showing changes made o the GetOan

Py

¢ PROGRAM SOURCE CODE showing changes made to the GardGe
s+ SCREEN CAPTURE(S) showing the required test |

AQA 2022 Breakthrough! (VB.NET)
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assign the cérd to hefore |t is added to the sequence, therefore allowing a

any lock challenge of that type.

When a lock has been solved, three new multi-tool cards {one of each tyg:x

available for the next lock and the deck is reshuffled (as normal).

Test the changes you have made:

Play the game and show the use of at least one muiti-tool card, the print st

sequence both before and after the muiti-tool is played.

Evidence that you need to provide:
¢ PROGRAM SOURCE COD

hanges made to the Crea e:‘i&:\‘

+ PFPROGRAM SOl

owing changes made to the Frac
® : CE CODE showing changes made to the Fiay

PROGRAM SOURCE CODE for the new SetCardTootkit method (H’
CardCollection classes)

s SCREEN CAPTURE(S) showing the required test.

AGA 2022 Breakthrought (VB.NET) Page 7 of 15
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This question refers {o the Getlock

method of the Lock class and
Breakthrough class. :

Challenges are to be marked as ‘partially met’ (rathe
solved. A challenge is partially met if the end ¢f.t"
an unsolved challenge.

Modify the call to Gs rom PlayGames to passin the sequen@é&

of the sequence maitches the first card of the challenge or the sacond las
the first card of the challenge and the last card of the sequence maiches
challenge.

In general, check N-1 cards where N is the number of cards in the challe

challenges of one card cannct be partially met. You only need to solve the |

three cards exactly.

Test the changes you have made:

sn’t match an
the first card

FRun the game and play one card to the sequence that
one towards one of the three card challenges
screen showing this entire turn. ;

Then play a second ¢ nce that matches the second card o

Evidence that vou need to provide:

«  PROGRAM SOURCE CODE showing changes made {o the Fla
¢ PROGRAM SOURCE CODE showing changes made to the Ge
s SCREEN CAPTURE(S) showing the required test

AQA 2022 Breakthrough! (VB.NET) Page 8 of 15
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This guestion refers to the PlayGame method of the Breakthrough class;

Introduce a bonus for solving locks using fewer cards. Once the first car
sequence for a new lock, a counter starts and one ist 2d every time a
{discarding or playing to the sequence).

Once a lock is solved (all the c
the counter, after whick:
message i

: ihe player simply receives G if the co
onus points that were awarded (including G if t

Test the changes you have mads:

Run the game and play two locks, one solved in under 20 cards to show a
in over 20 cards to show a bonus score of 0. :

player receives an exira point:

Evidence that you need to provide:

&

s SCREEN CAPTURE(S) showing the required test

e PROGRAM SOURCE CODE showing changes made o the PlayG

AQA 2022 Breakthrough! (VB.NET) Page 9 of 15
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This question refers (o the ProcesslockSolved, Setug

as the creation of a new method, AddGeniusCardTolack of the Breakily

of a new class called GentusUard.

Note that if a GenlusCard is drawn when filling up the hand it should be d

message should be pnnted to this effect.

¢.~
W

Create a method calied Addd
{0 the deck. This should be c:alied

Create a new class for the GeniusCard which inherits Card with CardTyg
the GetCardFromieck method of Breakthough to ensure that the card ig

drawn.

Test the changes you have made:

Run the game and play until a ‘Ge
challenge in the current |2

Evidence that you need to provide:
¢+  PROGRAM SOURCE CODE showing changes made o the Frogs

s PROGRAM SCURCE CODE showing changes made to the Setupd

e PROGRAM SQURCE CODE for the new GenlusQard class

o

¢ SCREEN CAPTURE(S) showing the required

AQA 2022 Breakthrough! (VB.NET) Page 10 of 15

drawn, then choose yes g :

«  PROGRAM SOURCE CODE showing changes made {o the GetQas

s  PROGRAM SOURCE CODE for the new &dadGsniusQard method
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This question refers to the addition of a new attribute in the Breakihrough
aiCardF ok method of the Breakthrough class as well as the cre
fOI' the R \\S'\W:

gllection class.

Add a new attribute, Gredits, to the
currently has. At the start o
sequence or dlscardp

When the player chooses v’ 10 buy a tool, they should be prompted with the
have 0 availability should not be listed).

a {1 a 'ailablc)
b {1 availabl Note: the actual number

[

>
s e I ]
J

3. o (1 AVciilcibi )

4. P a {1 available) Note: keys (ifems 7-9) s
5. P o {1 available) at least 3 credits left. Ali ¢
G P ¢ (1 available) numbers given above ev
7 K a {1 availablsa) e.g. ftem 10 should alwa
8. K b (1 available) the player changed their
9. K ¢ (1 available)

+
j ]
2
o
—
o}
©]
=

(buy nothing)

take one parameter, Kays &
False. It should retum an array

3, -1, 12, . Note: -1 is used fo indicate §

Test the changes you have made:

1. Run the game and play any card to the sequence, then choose v whe
a tool. Select any tool listed as available, play it to the sequence and
asked if you would like to buy a tool; show all the output produced incl
and the tool card being added to the player's hand each time. '

2. Continue playing the game and buying tools until you have spent a tota

AQA 2022 Breakthrough! (VB.NET) Page 11 0f 15
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5

This question refers (o Chse

cidfLockUhallengeMeat method of the Braak

Create an ‘Advanced’ mode where, for any challenge that requirgs three
once the challenge is solved move the cards used to e it from the se
exposing the previous card on the sequence, “& her: possibly be
challenge.

For example, if the se

and the current challenge is Pb, Kb, Fb. Suppose you play Kb and Fb to th

current challenge but instead of the sequence extending to:
Fa, Ko, Pb, Kb, Fb
it will be contracted {o:

7a, Kc

and the Pb, Kb and Fb cards from the challenge that was just solved will b

Test the changes you have made:

Rurn the game and restart until you get a Loc
of three cards. Play until you solve fh:
challenge. The screen capt i
card to solve toe tt

Evidence that you need to provide:

e  PROGRAM SOURCE CODE showing changes made o the Chegkl

s  SCREEN CAPTURE(S) showing the required test

AQA 2022 Breakthrough! (VB.NET) Page 12 of 15

ast one chailenge ¢
challenge and then play
ow the Lock, Sequencs and H<
nge and the Lock and Sequence after y 5

N
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oo,

This question refers (o FlayGame and GetCholce methods and to the or
method in the Braakthrough class. i also requires the creation of new €

V § Sl cien AR et R e 5 Iy SN AS
GetChallengesMetdsString methods in the Lack class.

WhICh will save the ga

Print out a Svﬁlii'able message stating whether the game was saved succas Z

Test the changes you have mades:
1. Take a copy of the gamet.txt file and rename it backup.txt.

2. Run the game until you get a lock with at least two challenges. SOLE;;
save the game as 'game’t.bet’ (it shouldn’t prompt you). Load the g
of it has been correctly restored.

3. Restore the original game1.txt from backup.txt.

Evidence that you need to

ODE showing changes made to the Plays

s  PROGRAM SOURCE CODE for the new GetChaliengesAsBiring

+ PROGRAM SOURCE CODE for the new Getl

AQA 2022 Breakthrough! (VB.NET) Page 13 of 15

COPYRIGHT
PROTECTED

i

29

‘EducoﬂOné




This question refers o Pla
attribute, BonusPadl, in he §;\\ sakth

added to their score along with their normal score and the bonus pool is |
dosas anything except play another correct card towards challenge 1, then
0, otherwise they will get the score for the card played as normal, plus the
bonus pool will be increased to 10 and so on. :

Test the changes you have made:

Run the game and keep discarding until you have all three cards required A
solve it one card after another; continue playing and play a card to a challe
sequence that is not part of the challenge. '

PROGRAM SOURCE CODE showing changes made to the &
s PROGRAM SCURCE CODE for the new BonusPFool attribute
e  PROGRAM SCURCE CODE for the new isPartial method
e  SCREEN CAPTURE(S) showing the required test

AQA 2022 Breakthrough! (VB.NET) Page 14 of 15
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This question refers (o the ProcesslockS
methods, and to the creation of new private Ge

and a new private attribute &
public IsSoluble method in the Logk class that t

1 B3
hm

Lockin the Bre

EXTRA FILE NEEDED: ga

exhaust thé

[

generate a lock with two challenges that can be solved.

Once those challenges are solved, there should be a message from Che

instead of saying the player lost, prints out “You have solved the final lock

When approaching this task you should ignore the effect of Difficuity car '
check that the Dack and Hand combined coniain the requisite number of

lock.

The attribute Finall.ock should be set to 0 at the start and then s&t io 1 in

o
o

the final lock is set. When Cheagkd §§3§g‘y§a rHasLostru shouid set Fin
that the final turn is played). If Fis }is 1 g e are no cards left i
doesn't lose until all the cards from

Ioad game

2. Play the game until the message 'Final Lock’ is displayed, then so E

final turn.

must be solvable based on the cards left in the deck%
°k. If the lock cannot be solved, then choose a new randorr%
in a row {without a suitable lock being found) then display a message 'Fina

RO

Evidence that you need o provide:

« PROGRAM SOURCE CODE showing changes made o the Proces sst

AQA 2022 Breakthrough! (VB.NET) Page 15 of 15

COPYRIGHT
PROTECTED

i

29

‘EducoﬂOné




Possible Additional Programmin

1. Create an extra toolkit (e.g. ‘d’) and ac nvolving this to the

. Introduce a Swiss Army K.

sich can be used as any sing ;x
toolkit.

to allow a player, at the start of a turn, to (L)
| o — including the score, sequence, hand and disc
the .ar‘t"of the previous turn. There should be one undg available

possible to use it on the first turn of a new lock. f

4. Add a High Scores file and ability 1o view this from a main menu.

5. Add levels so that different locks have different challenges which W
depending on the current level. This could be linked fo {11 — com
number of toolkits used, 2.g. 2, 3or 4. :

8. Add a Mighty Hammer card that can smash (solve) the current Eoc:%
vour hand and play it later. 5

7. Introduce a user-defined locks option. This generates a rough ps
one player can choose a lock sequence and another has {o {ry o
original game of Mastermind). A user-deflned lack: must follow the
at least two must be files, and at least a pick.

Introduce a second type of Lock', whereby the p)ay;‘

maths Iocks Thl&> will mvoive%

that gives a total Iock value of 20 The player needs to play a sequ%
a total value of 20. For exampie, if the player plays two picks, sach
then the lock will open. These new "‘Maths Locks' are solved only
are independent of the tool type and tool kit

9. Receive a bonus of 50 if you quit and the current challenge could r\
and deck as they are currenily). :

10. Add an Aufoplay mode which shows a computer simulation of the e

COPYRIGHT
PROTECTED

11. Design a formula to compute a complexity value for a lock.

12. Validation of card to play (with exception handlir]‘
response to a difficulty card.

for choosing wi*%

d from the game) in order to ¢ 59
: ile (or game) closely and draw a flow dia
Iciinake to move from the 'saved state’ to ‘end of the g

29

the data in the game/.txt file rather than playing the gam ‘ Educgﬁon
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ory Questions (Mark Scheme)

{1]... which takes the current player
oove [1]... and to remove the return value

g it is bad practice H:

1 mark A: Similar names with meaning to explain the
SCOrE.
R: Spaces in names.
I: case.
tice [1]... One alternative would be {o 4 marks A: any reasonable suggestion.

>.xuﬂms\ma without passing %oore as a
.»Ms pter and dealing with the extra score
0w.

B

A: answers where there is a scoring method
i

in Cardfollection which knows” whether to
score or not.

A: passing score in by reference and having
a new attribute on Cardoiisction o
indicate if a card added/played should affect

the score.

as methods to ensure that it behaves as a
at you can only remove the card at the

¢ end and taken from the same end which | 4 marks 1 mark for each point (MAX. 4)
ucture that would be mv?onz,mwm [11... For A: stack for discard pile.
he whole stack but genserally just play cards ) .

in [11... a stack could be suitable for this R: queue for either.

is easy o iterate through and print out
k for the ssquence and no change for the

of Beguencelardlollsction thatinherits | 2 marks 1 mark for each point (MAX, 2}

Al mxw\ mcxmwmm methed for a stack, not just
by \

ence you could just remove a card until it’s
ould be hidden [1]... avoiding the need to
hat constiiutes the start or end [1].

2 marks
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on.m,_ Marks

Marking G

6 marks 1 mark for each point
ne combined deck A :vialar deck with
sards from the othéi nalf and add them to
rof cards (010 5, A. 1to 5) [1]... Taking
an the top {1]... Repsating until the deck is
ce that of the random shufile that existed 1 mark A: any version of the idea for 1 mark.
sd/combined deck. A: circuiar deck solutions with space
complexity of the same as the storage for the
deck as long as they ars explained properly.
5 marks 1 mark for the Count column (b: spaces)

1 mark for a final return value of True
?.:ww? for the first value in the

43 G

e fs Biring column

A wrark for the iast value in the

SeousncehssSiring
RGBT RAE Y column

1 mark for the correct middie values in the
SeausncehsSiring column {between the
first and last vaiue}

DPT: -1 only for a missing space

3 marks

1 mark for each column

DPT: -1 only for a missing space (note that
this is across parts {a) and {b) combined,
total of -1 for a missing space across the two
parts}.

by changing the value of the protecied
these challenges are not reset to Falss
Zsen it will appear but the moment that a
“alled which wili mark the lock as solved by
gt class to True [1]... The lock is not
M Enw is chosen when it is solved [1].

2 marks

1 mark for each point (MAX. 2}

© ZigZag Education, 2021
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cted again

ienges and set the attribute #ef for each to

2 marks

Marking

2 marks avaiiabie for either solution as long
as the details are clearly explained, otherwise
award 1 mark

A: any other reasonable solution including
the idea of moving LockEoived into the
Lok class and checking it whan cheosing a
new lock.

tional swaps redundant and inefficient
combinations and with & only 720 but
chance of the algorithm causing an
for this [1].

hen there will be more swaps than possible

3 marks

W and setting a swaps variable to g |
2 deck is large [1].

wx size or could be set to a lower threshold

Award 1 mark for each point

A: any expression of the idea that 10000 is
more swaps than you need, which makes the
exira ones unnecessary for the first mark,

A: any reference or example o decreasing

‘ ?\x nations for the second mark.

| mark for each point

A: any exprassion of each concept for each
mark.

A: any other reasonable suggestions that
would give 100340 for large decks and a much
lower number for smali decks,

.J\ \C\Q\omnmn\ gmw .,_OQ M‘MM

z an instance of [1]... An example of this

7 to set the ToolTy yipe and ¥ respectively 3 marks 1 mark for each point (MAX. 3}
lable CardbMurmber from the class/static
ctor when itis called [1]... Inthe case of a
ctor is not called and the CardMumber is
ules appropriately and return an object 1 mark A: 1o instantiate the class with the correct
vaiues.
Id never create an instance of [11.. 4 marks For each type of class, there needs o be a

description for the first mark with an example
for the second mark.

For the concrete class, pretty much any class
gakihrough onwards in the program
zrd) can be given as an example.
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otal Marks

At (CardChoice - 1))

wrdn and ToolCards [1]... as Cards [1]..
he statement mmo_<mw any Bmﬁroam will

<m\ mmn:m:nm \
Cholce 435 &

11... in the parent Card class [1]... which
cards but behave as themselves [1}.

. but when the call resclves the
tor qom. m\m%m ityCard [1]... which means
aityCard ASOS: to child) [1].

parent [11... but having the object resolve
nheritance structure from the child [1].

2 marks 1 mark for each point
nd behaviours/methods of its parent. 1 mark A: other words with similar meanings.
#ns another class but their lifsspans are not 1 mark R: answers that do not refer to lifespan in
some way.
shrink and grow over time according o the | 1 mark
4 marks For any one possible answer: 1 mark for

each point and 1 mark for the code

A: any example of code related o inheritance
dqowA .Sm% provided the explanation gains al

%9,
Ens

#ie only with no explanation.

A: execute the method in the chil

© ZigZag Education, 2021
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chan
{by jltisy
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14 l{a) |Filet
remdc

{by §Com
and :

15 ftist
card:
value
exitt

AQA 2022 Breakihr

otal Marks

Marking G

431041044
IHORALJOO0

nasic challenges ai ¢ VU it unlocks the
7 [1]... this will ther’mean that it can refer to
. when checking Getlock%olved the next

6 marks

1 mark for each point

GeticardFromDeck is called, Carndlholce
” mm% been move Q from the hand to the deck
zz before GetCardFromback [1]... The
72 'K ¢ as the key to discard because it is
\\s&ngwnm is 2 and Choles is 3 [1]..
ange checkad {1-5) successfully and stored
niegeris decremented by 1 [1]... and as
1 again to give 1 [1]... The selection
index Cholcefsinteger (which is 1) and
.. and § cards are discarded from the deck

8 marks

musom at the top of program and could be

1 mark for each point (MAX. 8}

1 mark for each point

the outside ioop it is based on the relurn
ks if the deck has 0 cards so this needs to

%2 wrong values [1],... or 2 marks 1 mark for each point (MAX. 2}
easier {o undersin : -
A: opposite points.
. because files could be locked [1].. 2 marks 1 mark for each point (MAX. 2)
meomcmm if it fails you want to catch the error | 2 marks 1 mark for each point
A: any example of validation.
A: any reasonable example including custom
exceptions.
se it needs to exit if the player runs out of 2 marks 1 mark for each point

q

A: answers that don't refer fo
DheckifPlavertiag m 24t as long as they refer

a.

to where Gama{iver is set.
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s

Example Solution

#nber of cards left in the deck correctly each turn {1 markd

Oad acdded
R AT

h
s

Console.W

Console. Writeline(Sequence.GetCardDisplay())

Conscle.Writeline("There are " & Deck.GetNumbarOflards{} & '

B

riteline(Hand.GetCardbisplay())

AQA 2022: Breakthrough (VB.NET)
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“2tPeekiised) i1

Addmg the PeekUsed attribute with ge

Changes to Ge ii*z

hgolé WPlteLlne()

CurrentLOLk GetPeekU ed()
Consale Write("{

ot CurrentlLock. GetPeekUsed()
Console.WritelLine("Y
Deck. GetCardDescr1pt10nA+
CurrentLock SetPe

& Deck GetCardDescrip,

1 GetPeekUsed() &

% SetPeekUsed()

AQA 2022: Breakthrough (VB.NET)
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e {hecking for correct condition to print out the error {
e Printing out a sensible error message with the card
Example Solution

Changes io PlayCar‘dToSequ

r‘omDeck(Car‘dCh01ce)

Console.WriteLine("&

Hand GetCardDegcr‘lp‘flant(Card(_ho:s.ce - 1) & ™)

ithat is in error {

R Ty

,,,,

® Showang the err
discarded {1 mark

AQA 2022: Breakthrough (VB.NET)
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Y oewmer i
8 OMMIEING

Shuffling up and dealing again

MulllganUsed

Console.erte( {D)yis

i \‘\.«_
R Qe
»

)

Cage "W

IF Neot MulllganUse Th f

Count = 1 :0 Dlscard GetNumberO

For Ccunt = 1 ;
MoveCard(Hand, Deck, Hand.Get(a

COPYRIGHT
PROTECTED

& Deck.GetCardDescriptionAt
MoveCard(Deck Discard, Decl 15;

29

MulllganUsed Trus ‘ EdUCQtiOﬂ

8
ot
Next

&
3

-
H
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o .
LO0H 3‘ M

1%

Printing out quit as a menu option and including it in the selection statement in P
¢ Cleanly exiting the main game loop in PlayGame witho Application.e
mechanism and successfully ending the program !

Example Solution
Changes to GetChoice

Ey Menucholce As Sty

GameQver = False

Currentlock = New Lock()

SetupGame()

Whils Not GameOver
LockSolved = False

LN

LockSolvod 4 meOver

g
1
%

0k

Not HasQui

iteline("Currant score: ¥ & Score)

W Sole WriteLine(CurrentLock.GetLockBetails(})
Console.WritelLine(Sequence.GetCardDisplay(}}
Console.WritelLine(Hand.GetCardDisplay{})
MenuCh01ce GetChoice()

S 58 MenuChoice

v CardChoice As
im DiscardOrPlay As
¥ DiscardOrPlay = *D
MoveCard(Hand, DlSC
GetCardFromDe le

COPYRIGHT
PROTECTED

; i
fitLock. GetLockSolved() Than § E;
LockSolved = True § C1£3

ProcessLockSolved() §

‘EducoﬂOné
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GameOver = Trus
Score += Deck.GethumberOfCards()

& Score)
Testing: E
. Printing out 25 (it'a Pick was played), 34 (if a File was played) or 33
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O {1 mark]
s Ensuring that at least one attribute is updated corre
e Ensuring that all three attributes are updat

® Cr@ating a DisplayStats method.} out the

N ascard is added {1
rien a card is removed
percentage of each type

rrectly’ means dividing the number of t

Subhy AddCard{Byval

aeicien
added

IF C.getDescription(}(8) = "&" °
NumFlles += 1

NumPlcks += 1
Elseit C.GetDescription()(0) KT
NumKeys += 1

CardNumbe

o

NumFiles -= 1

seit CardToGet.GetDescription()(8)
NumPicks -= 1

1self CardToGet.GetDescription()(8)
NumKeys -= 1

o

4
21
,,,4

ig Sub DisplayStats()

fiim KeyChance, PickChance, FileChance
KeyChance = NumKeys / GetNumberOfCar
PickChance = NumPicks / GetNumberf
FileChance = NumFiles / Ge
Console WFlteLlne(

self C.GatDescription(}(®8) = "P" Then

¥ CardToGet GetDescription()(@) = "F" ¥

r As

A

AQA 2022: Breakthrough (VB.NET) Page 9
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Changes o GetCardFromDeck

Consple . Writeline{Hand.GetCardDisplay())
Deck.D

Console.Write("To

isplayStats()

I
tH

N

AQA 2022: Breakthrough (VB.NET) Page 10 of 32
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Addmg one multi- tool of each kind to the deck whe
Adding the three SetCardToolkit methods t

stdlly allow a r,ard’ tool
olkil the player would like when
and toolkit from PlayCardToSequ

NewCan New ToolCard{"9T, “s")
Beck. AddCard(NawCard)
NewCard = New ToolCard("F", "s%)
Deck.AddCard(NewCard)
NewCard = New ToolCard("{", “w")}
Deck. AddCard(NewCard)

Sy g
ERg Hun

Changes to ProcessiockSolved

& NewCard &s Card

NewCard = Naw ToolCard("®"
Deck.AddCard(NewCard)
NewCard = New
Deck.AddCar
Newf'ﬁg
3 {NewCard)

D™ Shuffle()

Changes to PlayCardToSequence

Play(ardfo%equencg(“\\o\ CardChoice As Integer)

£

Oim laolKlf ing
Consola, ert@Lln@()
Console.Write("Which to

ToolKit = Consocle. Readllne()

Hand. SetCardToolkit(CardChoice - 1, ToolKit)

Pl T
oG AW

COPYRIGHT
PROTECTED

P, ToolKit As Stri
e ptlon()(z) = "w" Then
CardToolklt(ToolKlt)

i

29
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Creation of SetCardToolkit in ToolCard

etCardioollkit(Toolkit As

AQA 2022: Breakthrough (VB.NET) Page 12 of 32
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Changing PlayGame to pass in th argument for the sequence to GetLockDeta
o accept the new parameter {1 mark}

» (hanging GetLockDetails to match a single card on th nce (o the first
message to partially met, also to not crash when *

Changes o GetlockDetails (Note the lengthy embedded if statement
subsequent conditions of an if statement clause joined with and
false). Solutions that crash because of this should be docked a

<

C GetCondltlon()

= Sequenﬁe,ﬁetNumberOFCarQ

SeqLen &s I
SeqLen > 8 T
I¥ Condition(l) = Sequence.GetCardDescripti
Sequence. GetCardDescrlptlonAt(SeqLﬂn -~ 1)
LockDetails &= "Partially wmeil:

I¥ Condition(@) Sequernce.Getlardbescr
LockDetails &= ; :

ondition(@) = Sequence GetCardDescvlptl
LockDetails &=

¢ omat:
Yo

COPYRIGHT
Changes to PlayGame PROTECTED

& Score)

“5ck.GetLockDetails (Seqy

i

29

Education
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+ Last two cards on the sequence matchmg first two of a
challenge generates partiaily met {1 mark] =2

COPYRIGHT
PROTECTED

9

29
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GameOver = F

Currentlock =

SetupGame(}

While Not GameQver
LockSolved = False

Toode a

im BonusCounfer As Integer = 8

LockSolved And Not GameOver

(onqo]@ Writeline{)

Console. Writeline{ "Current score: © & Score)

Console. Writeline{Currentlock.GetlockDetails())

Console.WritelLine(Sequence.GetCardDisplay(}}

Console.WritelLine(Hand.GetCardDisplay{)}

MenuChoice = GetChoice()
: MenuCh01ce

eLlﬁe(Discard.GetCardDispla

= GetCardChol
= GetDiscar

‘“CardChoice As I
iw DlscardOrPlay

1

F DlgcardOPPlay = "0¥ Then :
MoveCard(MHand, Discard, Hand.GetCar
GetCardFromDeck(CardCh01Cﬁ)

» \»\ o

Elise DlscardOrPlay = !

Currentlock. GetLaakSolved() Then
LockSolved = True

PmcessLockSolved(} QQPYRgﬁ;HT
= | PROTECTED

Az Int

Score += Bonus
Console.WritelLine(
BonusCounter :

T

i

29

‘EducoﬂOné
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a lock in under 20 cards and getting the correct bonus (which dossn’t havi

Solving a lock In 6ver 20 cards and getting O bonus.
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N

Card'Type to Gen | }onarky
+ Asking the user to enter challe
Processing the Genius

e

Example Solution
Creation of AddGeniusCardTobDeck

te Sub AddGenmsCardToBeck{)
Deck AddCard(New GeniusCard())

A Sigd
A SUn

Changes o SetupGanme

Add[)lfhcul‘fy(far“dciei)eck()
RNoGen Next(1l, 4) = 1 Than
AddGenlusCar'dToDeck()

Deck Shu-F-Fle( )

Changes 1o ProcessLockSolved;

Dec S Jffle()

AQA 2022: Breakthrough (VB.NET) Page 17 of 32

COPYRIGHT
PROTECTED

i

29

‘EducoﬂOné




Changes o GetCardFromDeck

(urr@nfﬁard Process(Deck, Discard, Hand, Sequence,

; Deck GetCar‘dDescr‘lptlonAt(O)
Dim CurrentCard As Card = Deck.Re
Console.WritelLine()
Console.WritelLine(”
Console. Wr‘lteL

Console. Wr‘lteLine() '
If ChOlCe = "B" Thas

While Hand GetNumberdfCards{) < 5 and Deck. GetNumbeerCar‘ds
It Deck. {xe’r(aa’*df)escmp‘twnAT(@) et
MoveCdr’d(Deck Dlscard Dedf GeLCar’dNumber‘At(@}

e Using & GenlusCar'd successfully {1 mark} 2>

AQA 2022: Breakthrough (VB.NET) Page 18 of 32
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Discarding a GeniusCard successiully

®

10N

GHT

N
O
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® Addinq the Credits attribute and initialising it to 10 {¥

e Asking whether the player would like to buy a tool og!
credits left {1 s

® A dmg a Too"' B type and toolkit to the player’s hand i
from the deck at the correct position {1 miarkd
e Deducting thb-v Frect number of credits for buying a card {1 mark]

® Prmtang out a list of the correct number of each tool available and not printing toc

T oapeay
{1 wmarkd

e Printing option 10 correctly at the end of the menu, once and once only [T mark]

=

« Having an iteration statement to correctly calculate the number of tools of eac
e Raturning a list from PrintToolsavailable that contains the index of a card

Example Solution
Adding the Credits atiribute

T
2 .1en

3 s 3D
ca to buy a teol{ying?

ole ReadLlne() TGLowér(

§ T
R

s Toollist as List(OF In
@ CardChosen
Console Write(® tool would you
CardChosen = Integer.Parse(Consols, Readl]ne())
IF CardChosen <> 18 Then

I+ ToollList(CardChosen - 1) <> -1 Then

MoveCard(Deck, Hand De

I¥ CardChosen >

.
tTagap
LA

R

]
-

g :
X.GetCardNumbera

»

)

AQA 2022: Breakthrough (VB.NET) Page 20 of 32
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New PrintToolsaAvailable method in CardCollection

0 ToolLlst As LlSt(\\ Integer
1, -1}

ToolsAvallable As List

self Cards(i).GetDescription() = *F b°
ToolshAvailable(1l) += 1
IF Toolbist(l) = -1 Then

Toollist{1) =

Cards(1i).GetBescription{) = “F <" Then

TaclsAvailable(Z) + 1

IF Tooltist(2) = -1 Then

TQGli1st(?)

I

Cards(1i).GetDescription() = "P a" Thay
ToolsAvailable(3) += 1
I Toolbist(3) = -1 Then

ToolList(3) =i

\ +

{ Cards(l) GetDescrlptlon()
ToolsAvailable(4) +=
If ToollList(4) = -1°
ToolL15t(4) :

ToolList(S) =1
¥ Cards(l) GetDescription() = "& a® and
ToolsAvailable(6) += 1

I¥ Toollkist(6) = nl Thet
ToolLlst(S)

\ \

v%bolsAvailable(?) += 1
I¥ Toolbist{7) = -1
Toollist{7) =

¥ Cards(1).GetDascription{} = " ¢" And KeysAvailal

ToolsAvailable(R) += 1 :

if ToollList(8) = —1 Than
ToolLlst(S)

Console WriteLine(™3 No Too

Toollist

SHH

5

AQA 2022: Breakthrough (VB.NET) Page 21 of 32
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Buying

&

GHT
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{o buy a tool with 2 credits |

Trying

&
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o the discard pile ins

ne: tlc;nMet(SequenceAsString) Than

iAsString.Length >= 13 7

= 1 To SequenceAsString.length \ 4
MoveCard(Sequence, Discard, Sequence.GetCardMumberAt(Seqg

@

7 2

COPYRIGHT
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}quence deck and discard pile to the save game file { mark]

Example Solution

Changes fo GetChoice

(onto]@ Writeline()

s changa
toaie CRaEnga

Console Write("{D)Yiscard inspect,

A

ng = Console.Readline( ). ToUpper{)

.GetCardDisplay:

agdded

Saveﬁame()
Dim SavehName Ac
Diwm DeckStr As

COPYRIGHT
PROTECTED

ng Writer As StreamWriter = Ne Streamerter(SaveNamé
Writer.WritelLine(Score) :
Writer.Writeline(Currentlock.GetCha
Writer. WPlteLlne(CurrentLock
1 =0 To Hand.Ge
I¥ HandStr.lgr

i

St &= Hand.GetCardDescriptionAt(i) & * "

29

‘EducoﬂOné

¥ Writer.WriteLine(HandStr)
For 1 = @ To Sequence. GetNumberOfCards()
I+ SeqgStr.length > @ Then

SegShipy &= V.7

BRGSO LY

AQA 2022: Breakthrough (VB.NET) Page 24 of 32




SeqStr &= Sequence.GetCardDescriptionAt{i) & * °

WPlter erteLlne(SeqStP)
For 1 = @ To Discard.GetNumberOfCards()
I¥ DiscardStr.Length > @ Then
DiscardStr &= ",”

DlscardStr &

Next
Writer

d¥scardsStr)
ck.GetNumberOfCards ()
veckStr.Length > @ Thean
DeckStr &= *,"

e T
b LR

DeckStr &= Deck.GetCardDescriptionAt{i} & " "

\‘\ \\”:
Writer Writeline(DeckStr)

n
[
L0y

Console Wreiteline("File saved.™)}

Conscle.WriteLine(“Fils not saved?)

“dDescriptionAt(i} & °

Code for GetChallengesAsString

3 o GetChallengesAsStrlng() as
ChallengeStr As Strdng =
Each C In Challenges
¥ ChallengeStr.Length > 03
ChallengeStr &=

g
L

-
=ha

1vertConditionToString(C.G&tConditionvi

Function GetChallengesM@tA;Strlng() Sty

ChallengeStr As String =

- € In Challenges

If Challengestr Length > 87
(hallenge%fr &=

C GetMet() Then

Challenge&tr f= TYT
Challengestr &= "N

N
T \\

AQA 2022: Breakthrough (VB.NET) Page 25 of 32
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ere a card is not played:
iising it toO T ma \ :

Changes fo PlayCar‘dToSequence

Console WPlteLlne()

-
Aada oR
QO8N

SCOPE = 5 + BonusPool

e
aa

BunusPool = 5

If Currentlock.isPartial{Sequence) ’
BonusPool += 5

Changes o PlayGame

code a
BonusPool

o
SRS

DlscardOrPlay T

Code for IsPartial

o]

al(%@q As CardColilection) As &

g £ In Chall@nges
v Condition &s T(@f Sted
¥ Condltlon Count:
% Seglen As In
SeqLen > @ And Condltlon(l) Seq. GetCardDescrlpt
= Seq.GetCardDescriptionAt(SeqLen - 1) Than :
Part = True

self SeqLen >= 0

} = C.GetCondition()
3* ) = Seq.GetNumberOfCards() - 1 Q@PYR&@HT
PROTECTED

Seq,GetCardDeag

i

29
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Changes fo GetCardDescriptionat

ion GetCardDescriptionAt(l
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® Addmg the selection conditions for FinallLock =
don’t have the correct contents) {1 mast

e {hanging the condition of the sele

® Changmg Prog
@ Changmg P ’2‘{

e Writing Genemte(ﬁhallenge such that it qmerate
have two tools of the same type consecutively) {1 \

« Returning True and False correctly from IsSoluble

ossible challenge from th

Example Solution
Addition of FinalLock attribute

Changes 0 CheckI-FPlayer'HasLost

ion CheckIfPlayerHasLost()

TARGVY

If FinallLock = 1 Then
FinalLock =

W change
Deck .GetNumberOfCards() = © Than
Console Writeline("You have run out of cards in your deck

I+ (Deck. GétNumberOfCards(
Hand. GetNumberOfCards()

{ Hand.GetNumberO+Cards ()

MoveCard(Dlscard, Deck, Discard.GetCardNumberaAt (9}

AQA 2022: Breakthrough (VB.NET) Page 30 of 32
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nd While
Deck Shuffle(}
! Attempts &z Integer

e Attempts < 10

CurrentLock = GetRandomLock()
I¥ CurrentLock.IsSoluble(Deck

, le. WPlteLlne( a
@ Currentlock = GenerateSolubleLock()
Finallock = 1

Gamelver = Tru

&

Code for GenerateSolublelock

D
[l

Function G@narat9501ubleLock() As Lock
v Cardsieft as ngt( 3 g) = New
v Newlock As Lock = New Lock()

For 1 = @ To Deck.GetNumberOfCards() - 1
CardsLeft.Add(Deck.GetCardDescriptionAt(i))

for 1 = @ Yo Hand.GetNumberOfCard ;
CardsLeft Add(Hand. Getf=| tionAt(i))

rateChallenge(CardsLeft))
rnge(GenerateChallenge(CardslLeft)})

Code for GenerateChallenge

tion Generatechdiienge(o\ af
g fhaiing As List(Of = N
! fardToRemave As

CardToRemove = RNoGen.Next(@, Cards.Count - 1)

Challng.Add{Cards(CardToRemove}} COPYRIGHT

Cards .RemoveAt (CardToRemove) :

Far i = @ Yo RNoGen.Next(@, 2) PROTECTED
CardToRemove = RNoGen.Next (9, Card Zount - 1) :
wWhils (Challng.Count
s.Count - 1)

i

29

‘EducoﬂOné

AQA 2022: Breakthrough (VB.NET) Page 31 of 32




Code for IsSoluble

-
<
[&]
ord
S
W)
a
o~
e~
(=]
J
=
[
]
(0] .
O
Wy Y
b 3 o
~r [
ARV M)
J %] Qo
] o £
] — =
st =2
@ sy ]
— <, (/]
L O
= + .
e~ Y4 -
Q v ¢}
%) - 1 <]
i wn [m)
P~ [
a0 [
o c Jone
& L ¢
i — [
gnd —~
Wt © i Il
b (O] -
g w .
) o
4 [
.

ptionAt(i))

CardsLeft.Add(Deck.Ge

1
ionAt(i))

GetCardDescript

nd

Challenges

ion()

it

GetCond

: C.
Challengesleft

Add(S)

<

steft
Remove(S)

Challenge

Not CardslLeft

faxt

I

H

Printing out the final lock {%

&
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&

Enter your name in the box at the top of this page

L]

Answer all questions by entering your answers into this document

®

Remember to save this document regularl

®

Save and print this document dnal pages

&

Answer allq

The m.

®

1able for each question are shown in brackets

You will need:

oo access to a computer

0 access to a printer

0 access to appropriate software

o electronic copies of the required skeleton code
o EAD (Electronic Answer Document)
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Programming Theory Questi

Answer all questions. Remember to save this document
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Programming Tasks

Answer all questions. Remember to save this document :
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