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This resource pack is designed to help you support your students taking the A Level Computer Science Paper 1 exam.
It is based on the Hex Baron preliminary material (C#) - for examination summer 2021,

On the CD, you will find the following:

[ HexBaron this folder contains all of the content (PDF/DOCX) 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.

Instaliation: Copy the entire HexBaron folder onto a network location that is accessible for students, and
provide them with a shortcut to the index.htmi 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:

E  c06a-ClassDiagramTasksMS.pdf

E  cOeb-ClassDiagramFull.pdf

c07-TheoryQuests

E  c08-ProgrammingTasksMS

The resource pack consists of the following:

@ Pre-release Commentary including a general explanation of how the program works (text and video),
plus a more detaited, technical overview* describing sach subroutine class and method in turn.

as o subsititule 1o a student exploring the code for themselves.

*Mote: although this section is intended to give extra support to feachers and students, it should in no way be seen

@ Class Diagram Tasks
Three class diagram tasks for students 1o compilete while getting to grips with the skeleton program.
A mark scheme is 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
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 version are available format. Suggested answers are provided via the
Solutions web page as a password-protected PDF,

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

An Electronic Answer Document (EAD) is provided should you wish students to use it for @ and/or @ above.
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HeX BHARON - Class Diagram Tasks

Task 1

A partially-complete UML class diagram

Fill in the missing details

er class is shown by

# lumber: int
#
piecesinSupply:
# sint

+ <virtual> AddToVPslint): void
- <virtual> GetFuel(): in
-+ <virtual> Getl,

-+ <virt

< retesinSupply(): int
virtual» GetStateStringl}:

+ <virtual> RemoveTileFromSupply(}: ve
+ <virtual> UpdateFuell  ): void
-+ <virtual> (int): void
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Task 3

There are two pieces of information missing from the UML class diagram bz%E

# VPValue: Int

+ avirtual > CheckMovelsValidi
+ «virtual> DestroyPiece(: void
+ «virtual> GetRelongsToPlaver 1 bool

+ <yirtual> GetConnectionsMesdedToDestrayil int
+ <virtual> GetPlecelypel) str
+ <virtual> GetyPsl: int

i+ evirtual> HasMethadista): bool

e

rrrssieire s

AR AR R R

+ CreckMovelsValidiint.strsteh int

CheckMovels\Valid
i+ Sawdstrl: int

ey normally omitted?
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HeERXR BHRON - Theory Questions

These guestions refer to the preliminary material and require you to k
hut do not require any additional programming.

1 This question refers to the P1ayGame subroutin e main pmgrarr§

The subroutine does not currently print, alplayer names w?\

LR

by This is an example of using an accessor method. Why are access
in object-oriented programming? :

2 This question refers to the PlayGame subrouting in the main progran’%

i

in the subrouting, the variable Playver1Turn is set to True to indicaty
Player One’s tumn. How does the game process Player Two's turn?

3 This q @i '

EXeCUNGS

515 to the HasMe thod method within the Piece cla
andInTile method in the HexGrid class.

Explain how HasMathod is used in the ExecuteCommandInTileé

4 This question refers to the GetDistanceToTileT method in the

GetDistanceToTileT is used to calculate th ance from the

a) Explain how this calculation is perfc
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4 by Give a worked example of this calculation if the current tile has ¢
and the destination tile has coordinates (4,-4,0). All coordinates

- '&‘:\

< xi\;:m"

a) Expi®rwhat is meant by ‘inheritance’.

¢."LESSPiece and PBDSPiece classes all inherit

& This question refers to the BaronPiece clas e Piece oiass.§

The BaronPiece class overrides,t s iilethod CheckMoveTs

a) Explain what i

COPYRIGHT
....................................................................................................... PR@TE@TEQ

7 Big-O notation is used to mea; somplexity of algorithms.

a) Examine the bours method in the HexGrid class. '3

g

Education

by Which other method is used as a measure of the complexity of al

AGA 2021: Hex Baron (C#) Page 2of 5




8 The skeleton program uses a Comma Separated Values (CSV) file a
saved game. Explain why a C8V file is suitable for cross-platform ap

g Class diagrams can be represented

Add the missing class na nships to the diagram below:

Tile

LESSPiece

10 This question refers (0 the ExecuteUpgradeCommand method of t

a) What does a return value of -1 from this method mean?

n value of 5 from this method mean?
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11 This question refers to the Dig method of the PBDSPiece class and
TxecuteCommandInTile method of the HexGrid class. ‘

When a 'dig’ command is issued by a player, i is possible that the til
from a peat bog ic a field and that they will receive 5 fuel instead of t

Explain how this eventuality is processed in the code.with specific re
used, function calls made and return value

12 This question refers to the DestroyPiecesAndCountVes method
o the Piece class. :

For a piece {o be desiroyed in the game, it needs {o have two conne
neighbours (i.e. pieces in two of the tiles that share a side with it}.

a) Explain how the DestroyPiecesAn

the protected attribute Connet jcroy of the Piece

13 This question refers to the CheckUpgradeCommandFormat sub

Currently the validation performed by this subr ould be repras :
{note that the 0 or higher condition is ng cked in the code
answer). ;
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13 Where <integer> is any valid (0 or higher) integer. ;
a) Write down the regular expression that is the equivalent of this FSh

ected attributes. VWhat

¢} This method uses one pr :
cted attribute?

15 This question refers to the ExecuteSpawnCommand method of th

Explain how the method works, including reference to how it meets t
spawning a new Serf (it must be on an empty square adjacent to tha
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HeERX BHRON - Theory Questions

These questions refer to the preliminary material and require you to Ee:
hut do not require any additional programming.

1 This question refers to the P1layGame n the main prograrr§

The subroutine does not cu
at the start of each

ez

ut the actual player names w?\
srints out ‘Player One’ and 'Player Two'

a) Hcy 11 . corrected so that it would print out the names ua
me et the protected attribute Name from the Player class?

by This is an example of using an accessor method. Why are accessﬁ*‘%
in object-oriented programming?

2 This question refers to the PlayCame subrouting in the main progranf

in the subroutine, the variable Plaver1Turn is set o True o mdicat
Player One’s tum. How does the game process Player Two's turn?

3 This question refers to the HasMe thod method within the Piece clas
IxecuteCommandInTile method in the class. =

Explain how HasMethod is used i Comna.nd_‘[rﬂ’j_.J_.eé

4 This quzms the GetDistanceToTileT method inthe T

GetDiVReSy ceToTileT is used to calculate the distance from the o

a) Exp!éin how this calculation is performed.

b) Give a worked example of this calculation if the current tile has COG}:
and the destination tile has coordinates (4,-4,0). Al coordinates

{x,y,z) form.
5 The RaronFiece, LESSPiece and PBDSFiece classes all iﬂheri'ﬁé COPYRIGHT
a) Explain what is meant by ‘inheritance’. PROTECTED

b} Why isn’t there a ‘SerfPiece’ class?

& This question refers t cce class and the Piece class. i g

53s overrides the public method CheckMoveIsé

. 8 | o9
G ‘hat is meant by ‘overriding'. Education
by Explain why the method was overridden in this case.
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7 Big-O notation is used 10 measure the time complexity of algorithms.

a) Examine the SetUplleighbours method in the HexGrid class
b Which other method is used as a measure of the complexity of aig};

The skeleton program uses a Comma Separated es (CSV) file a

g Class diagrams can Using Unified Modeling Language§

ames and relationships to the diagram below:

HexGrid

Tile

BaronPiece LESSPiece

10 This question refers to the ExecuteUpgradeCommand method of t

W™ command is issued by a player, it is possible that the til
from a peat hog to a field and that they will receive 5 fuel instead of t

Explain how this eventuality is processed in the code with specific re
used, function calls made and return values.
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12

13

14

15
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This question refers to the DestroyPiecesAndCountVPs method
to the Piece class. f

For a piece 1o be destroyed in the game, i needs to have two conne
neighbours {(i.e. pieces in two of the tiles that share a side with it).

a) Explain how the DestroyPiecesAndCountVPs method use
the protected attribute Connections

) Why is polymorphism not te attributes?
he CheckUpgradeCommandFormat Subroé

Current.....A validation performed by this subroutine could be represe"é"*
(note that the 0 or higher condition is not currently checked in the code
answer). ;

update phbds,less <integer

. ”5%”“\\%ﬁ,_hﬁ 4444444 %

By Improve your regula

regular language?

This quééﬁon refers to the GetGridAsString method of the Hex
a) State the identifier for a local variable used in this method.
b} What are the advantages of using local variables?

¢y This method uses one private and two protected attributes. What a&
betwaen a private and a protected attribute?

This question refers to the ExecuteSpawnCommand method of th

Explain how the method works, including refer; how it meets t
spawning a new Serf (it must be o Jare adjacent to tha
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HeX BARON - Programming Tasks

Task 1

This question refers to the PlayGame 1e main program.

Iready converted to lower case,
a player may additionally or accidenta
or end of tifle o — currently this often causes an invalid comman
cade that Cffeges them to lower case to also remove any leading or trai
own subroutine for this, or a built-in subroutine.

The commands input by
insensitive. Howevarid

Test that the change vou have made works:

a) Choose menu option 1 to run the default game and then enter the

{they are in quotes as the spaces are important to type):

= “‘move 816"
= “move § 16"
s " upgrade pbds 16"

b) Show a screen copy of entering the commands and the response '
point at which it prints out the Player One currexzt:state ling.

Evidence that you n

) M éOURCE CODE for the amended subrouting P A
W cs or code that you wrote. :

b, SCREEN CAPTURE(S) showing the required test.
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Task 2

This question refers to the SetUplefaul tGame subroutine in the mai

At the moment, the game sets the default names of the players to ‘Player ¢
SetUpDefaultGame subroutine. Change this su ine to prompt fo

Test that the changes you ha

n 1 to run the default game and then enter T
as the name for Player Two.

b) Show a screen copy of entering the commands and the response&?
including the prompt for the first player to enter their commands.

Evidence that vou need fo provide:

a. Your PROGRAM SOURCE CODE for the amended subrouting Sé%\

b, SCREEN CAPTURE(S) showing the required test.
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Task 3

This question refers to the PlayGanme and SetUpDefaul tGame subrn
the Player class and o the DestroyPiecesAndCountVis metho

en your supply chain.

® MomwiheDestroyPlecesAndCountVPsnmﬂmdhjmkeP!

parameters and pass them in from PlayGame in both places tha

s Further modify the DestroyPiecesaAndCountVPs method s
AddPiecesInSupply methad that you created for the approp
additional pisce in their supply every time one of their pieces is d

¢« Modify the SetUpDefaul tGame subrouting so that the existing f-“

are replaced with the following six:

.AddPiece(true, "Baron",
.AddPiece (true, "Serf",
.AddPiece (true, "Serf"
.AddPiece (false, :

.AddPiece
.AddP1i

a) Chobse menu option 1 to run the default game and then enter the{

e move 13 10
e move 10 14
e move 14 18

by Show a screen copy of entering the commands and the response

including the prompt for the second player to enter their comman

er class that will allow the Piecesing

Evidence that you need to provide:

a. Your PROGRAM SOUR e amended subroutine

DestroyPle

AGQA 2021: Hex Baron (C#) Page 3 of 17
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Task 4

This question refers to the SetUplefaul tGame subroutine in the mai
ExecuteSpawnCommand method in the HexGrid class.

Change the rules of the game so that each player ca
time. There should be an additional output mg
exceed max pieces.’

« Modify the ExecuteSpawnCommand of the Hex\x

¢ Moffeg: SetUpDefaultGame subroutine so that the existing
are replaced with the following eight: :

Test that the changes you have made work:

a) Choose menu option 1 to run th & and then enter the{

b} Shom~a"‘$éreen copy of entering the commands and the responses§
point at which it prints out the Player One current state line. '

Evidence that you need {o provide:

a. Your PROGRAM SOURCE CODE for the amended ExecuteSpa
HexGrid class. :

b. SCREEN CAPTURE(S) showing the required test
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Task 5

This question refers to the PlayGane subrouting in the main program,
GetGridasIndices in the HexGrid class.

Add an additional command to the game which will
hex; these should be in the top half of each he;
display. The new command, “hex

ut the hex grid
voard shouid be

ount as one «of the three,

xupon entry, i.e. the grid sho
ter is pressed. The player shouid be a
ve three normal commands.

the results should be dlsplav==

Creat ‘a new method for the HexGrid class called GetGrida
string containing the grid with all of the index numbers in the corr
on the current GetGridasString method. You may wish {o d
CreateCddLine and Createbvenline methods.

o Modify the PlayGame subroutineg to implemeant a call to the new
enters the command “hexes” and then request the normal comm

Test that the changes you have made work:

a) Choose menu option 1 to run the default game and then enter the-:é

e move 8 16
e hexes
move 16 24

(Repeat/ng the “hexes” command demonstrates that the Commancé

interpreted as one of the 3 user commands)

b} Show a screen copy of entering the commands and the response '

including the prompt for the second player to enter their comman
hex grid with the numbers and the printout of the board after Play
move,

Evidence that you need to provide:

a. Your PROGRAM SOURCE CODE for the d subroutine P :

GetGr:.dAs Indices metho He id class and any
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Task 6

This question refers to the PlayGame and SetUpDefaul tGame 3ubro\

Change the move command so that if you move the same piece three time
in cost of 1 fuel (in total). For example, if you moved orf to a field (from
and then to a field, it would only cost 4 fuel ing 5. +f you moved a
only cost 2 fuel instead of 3. The 10 do the triple move e
up on 0.

.yisame subroutine to check whether thrae valid m(:\
y the player and refund them one fuel. 5

s Modify the SetUpDefaul tGame subroutine so that Player One ¢

Test that the changes you have made work:

a) Choose menu option 1 fo run the default game and then enter the{

e move(4
e move4 9
e move 917

k) Show a screen copy of entering the cc

d the respmns@s§
point at which it prints out th ‘

trrent state line.

Evidence

a. Youf‘”i:.’ROGRAIVI SOURCE CODE for the amended subroutine P

b. SCREEN CAPTURE(S) showing the required test.
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Task 7

This question refers to the PlayGame subrouting in the main program a
ExecuteCommandInTile method and a new method, Make®Field,

Change the saw and dig commands so that if you saw or;
the same turn then you get 5 of that resource i
chance of getting 5 fuel when you dig so

lys get only 1.

e Modify the Executss

dig the samea o '
in reverts {o a fi

&in g.le to remove the possibility

J to the HexGrid class called MakeField which
the € which is to be made into a field.

s Modify the PlayGame subrouting to check whether three dig or
executed in a single turn by either player and give them the exira
a field by calling the newly added MakeField method in the He

Test that the changes you have made work:

a) Choose menu option 1 to run the default game and then enter the

PlayerOne e move 8 16

e move 16 24

e upgrade pbds 24
Player Two |e move 23 27
move 2

Player On
dig 24
dig 24
Player Two != saw 30
s saw 30
¢ saw 30

by Show a screen copy of the final board after all of the commands
the Player One and Player Two current states that are shown im
print.

need to modify the Dig methad of the &

Evidence that you need to provide:

d subroutine P

a. Your PROGRAM SOURCE CODE for:
‘ 'F'ield methods of the

ExecuteCommandInTi

Showing the required test.
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Task 8

This question refers (o the CheckCommandIsvValid and SetUpDefaé"f
main program, the creation of a new subroutine CheckDowngradeCo

method, ExecuteDowngradeCommand as well as the ExecutaCommg

the HexGrid class.

Introduce a new downgrade co BSor LESS canbed
of 1 lumber. The syntax dis “downgrade NUM’” where N
to be downgraded.

downgrade command.

s Create a new subroutine CheckDowngradeCommandFormat \\
CheckComnandIsValid subrouting. 5

e Muodify the ExecuteCommand method of BexGridtocall a ne\:\§
ExecuteDowngradeCommand. 5

s Create a new private method in HexGrid called ExecuteDownd
» Modify the SetUpDefaultGame subrouting so that Playerl

grid.AddPiece (true, "Serf",

Test that the changes you have

run the default game and then enter the:

ot g

S orade pbds 24
e downgrade 24

b} Show a screen copy of entering the commands and the responses§
point after it prints cut the updatad board. f

Evidence that you need {0 provide:

a. Your PROGRAM SOURCE CODE for the amended subroutine Chs
new subroutine CheckDowngradeCommandFormat, the Exec
HexGrid class and the new code for the Ex, eDewngradet?
HexGrid.

b. SCREEN CAPTU tne required test.
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Task 9

This question refers to the SetUplefaul tGame subroutine in the mai
BaronPiece class.

Change the rules for the Baron so that it needs thre

e Modify the BaronPiece so that it can only be d

1tGame subroutine so that the four sta

d.AddPiece (true

Test that the changes you have made work:

a) Choose menu option 1 to run the default game and then enter the

Player One |e move 25 21
e move 2118

Player Two
move 5 1
e move 14

b) Show a screen copy of entering the commands for the entire game§

Evidence that you need {o provide:

a. Your PROGRAM SOURCE CODE for the amended RaronPie

b. SCREEN CAPTURE(S) showing the required test.
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Task 10

This question refers to the CheckCommandIsValid subrouting in the
ExecuteCommand method and a new ExecuteSalvagelonmand

« Modify the ExecuteCommand method of HexGrid to call a nevxé

ExecuteSalvageCommand.

« Create a new private method in HexGrid called ExecutaSalvgg

Test that the changes you have made work:

a) Choose menu option 1 fo run the default game and then enter the{

¢ salvage 31
e salvage 4
e salvage 8

By Show a screen copy of ent
point at which it prin

e
k‘_('\t}ﬁc}\'
Evidence tridt you need to provide:

a. Your PROGRAM SOURCE CODE for the amended subroutine C A

the ExecuteCommand and ExecuteSalvageCommand met

b, SCREEN CAPTURE(S) showing the required test.
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Task 11

This question refers (o the PlayGame subroutine in the main program and tc

Introduce three chances for each player so that if they enter an invalid move ¢
executed for some reason, they can correct it, but only three times per game.
them to re-enter the invalid move and deduct 1 from their ctances. The rema
out each time a player uses up a chance and at th ch player’s turn

Also, as the commands and replaceme
for @ command or a replacement.,

Modify the

e confusing, make sure
ey are told which comyrand num

S0 créate an attribute (Chances) for their t

¢ Create three new methaods for the Playex class to control access to
DeductChance, GetChances and ResetChances. 5

¢« By way of example and clarity, the testing output for Player One’s first

Enter command 1: move
Enter command move 8 8
Enter command upgrade less 28
Command number 1 i1s an invalid command
You have 2 chances remaining.

Enter new conmmand 1: move 8 16

Command 1: Command executed

Command 2: That move can't be done
Enter new command 2: move 16 20

o

(O8]
)

Test that the changes you have made

%

a) Choose menu e default game and then enter ihe foii¢§;;

move
move 8 8

upgrade less 28

move 8 16

move 16 20

move 20 28

Enter (for Player Two's tumn)

move 23 27

move 27 30

upgrade less 30

Enter (for Player One’s turn)

& & & 8 3 0 O

Player Two

e 3 B B

Player One upgrade less 28
saw 28
saw 29

Enter (£,

b} Shoyuemcr or entering the commands and all the respon@esi%§§§

Evidence that'you need to provide:

a. Your PROGRAM SOURCE CODE for the amended PlavGame subm
b. SCREEN CAPTURE(S) showing the required test.
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Task 12

This question refers to the CheckCommandIaValid and SetUstafaﬁ%ﬁ
new CheckSpawnCommandFormat subroutine in the main program, ts}
thePieceCbssamjWtheExecuteSpawnCommand“DestrayPieq$
GetPieceTypeInTile and ExecuteMoveCor methods in the

ned by the Baron bui
ch space that it moves regara:

Develop a Bomb piece. The bomb ca
it costs 10 lumber to spawn an

gtroy all pieces in the hexes adjacent t0§

When the bomb exz! _
: 0 pieces are adjacent to it (as per normai attacks_;gzg

bomb. Ity
ability.

Once the bomb has moved five spaces it is immobilised and becormes ‘priy
{even in the middie of a move) one of the hexes surrounding the bomb wik
bomb will not explode if it is primed next to an existing piece (but of cours
existing pieces), only if another piece enters a hex next {0 i, kind of like

The command is a modification of the spawn command, S0 now sSpawn ¢
argurment of bomb, e.g. spawn bomb NUM would spawn a bomb at NUM
Baron, and spawn NUM would operate as normal. The bomb has a VP
explodes, the opposing player receives 5 VPs.

s Modify the CheckCommandIsValid subrouting to make the n
correctly.

# Create a new subroutine called Chec CémmandForma
CheckCommandIsValid to.x:

® MomﬁﬁheﬁmﬁmdDestroyPiecesAndCountVPsSaﬂmtﬁaﬁ
explodes and destroys the surrounding pieces too.

« Modify the method GetPieceTypeInTile for BexGrid so tha
Serf when the board is displayed. ‘

® Mmﬁy%emNﬂemﬂMﬂExwxm@mme&mmmwﬁamﬁﬁd@§

next to a primed bomb, and expiodes the bomb if it did.

» Modify the Piece class to add an Explode method so that it ©
the turn in case a bomb was set off during the turn

Player Two",

TASK CONTINUES ON THE NEXT PAGE
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Test that the changes you have made work:

a) Choose menu option 1 to run the default game and then enter th

Player One | s spawn bomb 4
e move49
e move 9 13

Player Two |e move 23 19

move 18 22
move 22 27
Player Two |+ move 3123
» move 14 18
s move 18 22

by Show a screen copy of entering the commands and the respcnses%

point at which it prints cut that Player One is the winner.

¢) Choose menu option 1 to run the default game and then enter th

Player One | e spawn bomb 4
e move49
e move 9 13

Player Two |e move 23 19

ove 13 18
e move 18 22
e move 22 27
Player Two [+ saw 19
s saw 19
s saw 198

dy Show a screen copy of entering the commands and the responses;%

point at which it prints out that Player One is the winner.

Evidence that you need to provide:

a.  Your PROGRAM SOURCE C(

ydified Checkcnmmmf

subroutines, the new BombPi
methods ExecuteSpawnComm

CheckSpawnComm
Piece class:
De ¥

Exd f= oveCommand of the HexGrid class.

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

SAndCountVPs, GetPieceTypelinTila an

AGA 2021: Hex Baron (C#) Page 13 of 17
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Task 13

This question refers to the PlayGanme, CheckUpgradeCommandFor,
SetUpDefaul tGame subroutines in the main program, to the new Wizg
ExecuteUpgradeCommand and new ResetWizards methods in the

B B

introduce a new piece, a Wizard which can tel
this costs 5 fuel. It can also move one s

Jic :ance of three spe.
=cost of 1 fuel. The pieg
pgrade wiz NUM, where NUM.

¢ Create a new WizardPiece class.

» Modify the CheckUpgradeCommandFormat subrouting {o all
command.

e  Modify the method ExecuteUpgradeCommand {0 create the na%s

¢ Add a new method to the HexGrid class called ResetWi zards§
commands at the end of each turn. f

s Modify the PlayGame subroutine to call the new R@S@twj,zard\\\
either side and the new line).

Modify the SetUpDefaul tGame subrot!
playerl = new Playe |

Tast that the changes

a) Chils on 1 to run the default game and then enter th

e upgrade wiz 8

s move 8 13

& move 13 18
Player Two s move 23 19

¢ move 18 11

¢ upgrade less 11
PlayerOne (e move 188

e move 18 13

e move 13 8

d the r@sponses§
nt state line. :

b} Show a screen copy of entering the comn:
point at which it prints out the |

Evidence that you n

\ )GRAM SOURCE CODE for the amended subroutines
Che¥XUpgradeCommandFormat, the ExecuteUpgradeC
ResetWizards methods of the HexGrid class and the new W

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

This question refers to the PlayGame, CheckCommandIsValid, CheckUpgra
SetUpbDefaultGame subroutines in the main program, o the new SCFWPiec
{¢ the ExecuteUpgradeCommand, ExecuteCommand and new ExecuteSuppl
HexGrid class.

infroduce a new piece, a supply chain factory wegs
syntax for the upgrade is “upgrade scfw
created, the piece is displayed az

Cre2*®re new SCFWPiece class.

e Rodify the CheckCommandIsValid subroutine to validate the supply
* Modify the CheckUpgradeCommandFormat subrouting so that it can va

+»  Modify the private method ExecutelpgradeCommand of the HexGrid ¢
SCFWPiece 10 be crealed. ‘

e Modify the method ExecuteCommand of the HexGrid class {o allow for§
calling a new private method, ExecuteSupplyCommand.

e R

¢+ Create the new private method ExecuteSupplyCommand in the HexGry
supply command. :

¢ Modify the PlayGame subroutine to only allow the supply command {o;
three and terminate input for the other two comme if received as th
to call the AddPieceToSupplyChain metk

e Create a new AddPieceToS

thod in the Piayer class t
supply chain.

» Modifvdhe tGame subroutine so that Player1 starts wit
' 0

("Player One",

Test that the changes vou have made work:

a) Choose menu option 1 1o run the default game and then enter the fﬂlif\

Player One e move B8 18

s upgrade scfw 16
+  supply 18
Player Two e move 23 18

s move 19 11

e upgrade less 11

Player One e supply 16

b} Show a screen copy of entering ft nd all the responsea

ExecuteSupplyCommand methods of the HexGrid class, the new 3CF
AddPieceToSupplyChain method in the Player class.

b. SCREEN CAPTURE(S) showing the required test.
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Task 15

This question refers to the DisplayMainMenu, LoadGane and new C3
the main program. The question also relies on using the GetGridasl

inchuding any methods called by that method. Therefore |t is best to begm§
codebase that you ended Task 5 with.

dlow a custom game
6, 8 (the current size) ot
use of the code from task 5
this task), the location of a Baron for ea
they wish to add. They should be abie to def
: fme the starting resources (including supply chain)
need to pen® any validation on the data entry except for the grid size {wi

introduce a new command to the main m
should be able to enter the grid siz
displayed for them to check T
task 5 will be the

The prompts that should be given in this new subrouting (in order) are:

e “Please enter the grid size (8, 8 or 10}
¢ ‘Please enter ali the locations of peat bogs separated by commands
¢ ‘Please enter all the locations of foresis separated by commands
‘Please enier the location of the Baron for Player 1.7
‘Please enter the location of the Baron for Player 207
‘Please enter the starting amount of fuel for Piayer 1.7
‘Please enter the starting amount of fuel for Player 2.7
‘Please enier the starting amount of lumber for Player 1.7
“Please enter the starting amount of lumber for Player 2: ”
“Please enter the starting amount of pieces for Pla 2
“Please enter the starting amount of pieces:
“Please enter the starting amount
‘Please enter the starti : Ps for Player 2:”
“Enter piece to ne (S=Serf, L=LESS, P=PBDS) or I}

&

8 @ @ B 8 & @ 2 B

8

3
m
-}
—
D

wul

‘
D
<
o
-
_|
3
S
%)
w
)
=+
-
il
m
0)]
w
o
T
53]
-
@
o
-5
]

% like to play the game that you've created and saved? " |
if a piece is chosen by either player, the following prompt should be given:

s “Enter the index of the hex where that piece shouid be placed:”

Note: There is a bug in the LoadGame subrouting that you will need to fix
of the terrain being a field. This needs o be corrected so that itis possibﬂe§

The game should automatically save in a file (it should prompt for the na
players should have the opportunity to play it immediately if they wish wi
name. For reference, see the gamei.txt file supplied with the pre-releas
as follows (it is all comma-separated values):

Line 1. text for Player One’s name, Playe
Player One’s supply chain

Ling 2. text for Player Tw s VPs, Player Two's fu

Line 3;
Line 4:

Line 5+: dﬁ'é line for each piece on the board with the format: 1 or 2 to ing
piece name (case sensitive), index (board location)

TASK CONTINUES ON THE NEXT PAGE
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%

« Modify the DisplayMainMernu subroutine to add option 3. CreaE

e  Modify the Main subroutine s¢ that it calls a new subroutine Crea
player if they would like to load the game and then loads the game.
the call LoadGame s$0 that it accepts the file name as a paramete&i

ch will create t
nd FileName

¢ Create a new subroutine called CreateGam
and return two values, Success (as =
created).

» Modify the Load

SERE R

e to correct the bug as described

Fanges you have made work:

ay Choose menu option 3 to create a game and then enter the foiﬂowi'*‘;*

prompt:
» 8
s 2425867
e 4572627
e« 0
e 31
e 12
o 12
e 15

15

e 12

= D

e S

« 19

e [

e test.cav

2y

; COPYRIGHT

by Show a screen copy of entering the commands and the respans,eag PROTECTED

point at which it prints out the Player One current state line.

¢) Show the contents of the file test.co A created.

g

Evidence thams

g

Education

DisplayMainMenu and the new subroutine CreateGams in

L. SCREEN CAPTURE(S) showing the required test.
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HeERX BHRON - Extension Tasks

These challenges are presented without solutions, and offer to further exp§
skelaton program. 5

exited (using the command "god
rules and the resources re

g ns from hexes 12 & 17 and was destroyed in hex 20.

4. Introduce a new level of upgrade 50 that phds and less pieces camé
and less pieces for a cost of 10 lumber but will now generate 2 resy
command.

infroduce a new rule so that connections from your own piaces d

introduce an assassin piece that can use a kill command once pe
serf, the kill command will kill the Baron f it is nextto it.

7. Introduce a poison piece command so that each player can poiso
poisgnad piece is killed the victim gains VPs instead of the killer.

8. Introduce a random game command from the main menu where
resources are randomised (but fairly with suitable rules for distrib

9. Introduce a new blocking/wall piece that re hree connectic

invincible for three turns).

10. Change the rules so that
instead of at th

eck for killing a piece

: Introduce a mini serf (or pleb) piece that only costs 1 but cannot
automaticaily killed if it ends the turn next to an enemy. it also do
supply chain to spawn.

14. Have an advanced game mode whereby there is one frap sguare
piece landing in it will be destroyed. Alternatively, give each player,
trap on any field not adjacent to the opponent’s Baron, once per ga

15. Change the rules so that you can choose o have an immovable Bg
lumber and 1 extra fuel every turn.

COPYRIGHT
PROTECTED

16. Introduce a game timer so that each player has 180 seconds {or
constant or inputted variable) to enter their move Failure to com
in the player forfeiting the remainder of the ; whatever they.
executed (if possible), after which it e other player's §

17. Add hit points for pieces t% 1echanic of when/how pi

18.

g

e coordinates system is removed and

g

Education

19. ) the game rules so that the game is terminated immeadiat

At the moment if Player 1 destroys Player 2's Baron, thay still get

20. Change the victory rules at the end of the game so that once the
VP for all of their remaining pieces according to the VP value for

AGA 2021: Hex Baron (C#) Page 1 of 1



HeX BHRON - Class Diagram Tasks (MS)

Task 1

lighted)

e 1 mark for completing the attributes ¢
ectly (as highlighted)

# 1 mark for completing the

A. Any order (it do e alphabetical)

Player

. # lumber: int

GetPiecesinSupply(h int
+ <virtual> GetStateStringl)

+ <virtual> RemoveT:ieF%mmSuppiy{}: vm{}
+ <virtual> UpdateFue void .
+ <virtual>| nt): void
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Task 3

» The consfructors; because the convention is that they are not includg
include them for automatic code generation).

1 mark for naming constructors and 1 mark for
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1 mark for showing entry of all three commands correctly and a printout of the pieces in supply and board as shown.

Testing

For example:

exer
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+OddLinelndices method

Code for the new
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Testing

1 mark for printing out the first line of the grid correctly formatied with the numbers 0-3 shown for the index numbers.
1 mark for printing out the whole of the grid with all the numbers correctly from 0-31 even if the formatiing is off.

1 mark for printing out the whole of the grid, correctly formatted with the correct numbers for each hex.
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1 mark for showing the commands enfered correctly and that the fusl for Player One is now 0 in the printout of their state.

Testing

For example:
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Code for new MakeField method
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1 mark for showing the final board after all 12 commands have been sxsculed including the state of both players.

Testing

For example:
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1 mark for showing the commands entered correctly and the error message as above along with the system srror message saying that spawning did not occeur.

Testing
For example:
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(3 marks)

Task 9
Coding

1 mark for correctly overriding the protected attribute ConnectionsToDestroy in the BaronPiecs class.

L]

For example:

Testing

e Player Two Baron was destroyed.

1 mark for showing t
1 mark for showing th
that the Player One Ba

L]

2 Player Two Serfs were desiroyed but
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For example:
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1 mark for showing the commands entered correctly and the error message as above along with the existing error message saying that salvaging was not

possible {fwice).

Testing

For example:
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Code for modified PlayGame subroutine:
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Testing

1 mark for showing the commands entered correctly and the commands and error messages ail being numbered clearly (even if the numbering is incorrect).

L]

1 mark for displaying the number of chances correctly each turn and persisting them between turns {(s.g. Player One’s second furn shows { chances remaining).

1 mark for displaying the final error message correctly and not letting Player One have a fourth chance.
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cesAndCouniVPs method:

\}

Code for modified Destro
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Code for modified GetPieceType:
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Code for modified ExscuteMovaeCommand method:
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the first game with the correct VP tolals.

inning

1 mark for showing the commands entered correctly and all of the output from the computer {for both games).

1 mark for Player One w
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For example — Game Two
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Testing

1 mark for showing the commands entered correctly and the error message for the move 18 8 command and then correctly executing the following two commands.

1 mark for correcly teleporting the piece to location 13 (and then onto 18) in the second board printout.

L]

L]

For example:

COPYRIGHT
PROTECTED

g

g

Education




S
Education

O

COPYRIGHT
PROTECTED
%

0 Alddns & si paisius pUBLLLLICDS 1S} SU) JaYlaym
Bueyo pue suQ Jeieid i0) 4, s 9%a1d mau ay) b

‘st 3 # Auee dooj sy Buneulwls) pue pu

<
(&)
—
o]
y—
-~
P
[
£
agnn
&

&

®

"urd st pueuiue Aiddns ey uaym Anosuloo pajepdogk on) pue requiny ‘Ajddns u $9091d oy} Jey] 0S 1l BuLsE ®
Jaquing pue s ybnous st siay) j1ey) Bunosyo pue b00i AR DS Bl ui pusliwioo Alddns sy Buusw B L
P20 siL S0y pUBLLLICD sAcw oy Buljgesip Jo Aem ojqeuoNIIMOUIC Aug 10) Dowel BIRASIDAONNO9YD oy BuipuNIIPE0) yiew |

®

"¢ 0} anBAdA i Buiias pue sseio 808idM4 DS Mau ay) Buiealo Joy yieus |

Buipon

(sysewi g}) pLMsel




Code for the modified CheckCommandisValid subroutine

COPYRIGHT
PROTECTED

g

g

Education




Code for modified mi

d ExecuteUpgradeCommand of the HexGrid class:
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‘Game subroutine
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LoadGame subroutine
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CreateGame subro
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the hex index numbers and the game starting

ing

7

v

1 mark for showing the commands entered correctly and appropriate prompts, including the board printout show

correctly at the end.
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Name

ZigZag Education supporting
A Level AQA Computer

Summer 202

Electronic Answer Document (EAD)

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

s Answer all guestions 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

s The marks available for are shown in brackets

# a computer
o accéss to a printer

o access to appropriate software

o electronic copies of the requirad skeleton code
o EAD (Electronic Answer Document)

Total marks:

Electronic Answer Document Page 1 of 4
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Programming Theory Questior,

Answer all questions. Remember to save this document

Electronic Answer Document Page 2 of 4
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Electronic Answer Document
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Programming Tasks

Answer all questions. Remember to save this document
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