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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 (Python?®) ~ 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  p06a-ClassDiagramTasksMS.pdf

E  pOeb-ClassDiagramFull.pdf

o07~ThecryQuesti

E  p08-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 each subroutine class and method in turn.

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

@ Class Diagram Tasks

Three class diagram tasks for students to complete 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 diagr:

Fill in the missing details.

Player
# Lumber int
#
PiecesinSupply:
# sint

+ AddToVPs {inth
GetFuelll int
+ GetLumber(}: int

RemoveTileFromSuppivil:
+ Updatetuel

AGQA 2021: Hex Baron (Python) Page 1of 3
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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 al'player narmes 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’%

R

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?

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

COPYRIGHT
PROTECTED

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

..................................................................... ig
..................................................................... og

Education
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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

< &;:.&N

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

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

The BaronPiece class overrides,t s tiethod CheckMoveTs:

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

a) Examine the &

AGA 2021: Hex Baron (Python) Page 2 of 5

C"LESSPiece and PBDSPiece classes all inherit

bours method in the HexGrid class
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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?

AGA 2021: Hex Baron (Python) Page 3of 5
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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). ;

AGA 2021: Hex Baron (Python) Page 4 of 5
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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 FSR

14 This question refers to the GetGridAsString method of the Hex

a) State the identifier for a local variable used in this method.

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 k
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

2

ut the actual player names wi“
snints out ‘Player One’ and 'Player Two's

_ . corrected so that it would print out the names usg
me P the protected attribute Name from the Player class?

9557

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 ceToTi1eT 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 iﬂheritffé COPYRIGHT
a) Explain what is meant by ‘inheritance’. PROTECTED

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

6 This question refers t éce class and the Piece ciassué i 9

3s overrides the public method CheckMoveIsé

| | Qg
..... ‘hat is meant by ‘overriding'. Education

aj Exp_ ‘
by Explain why the method was overridden in this case.

AGA 2021: Hex Baron (Python) Page 1of 3




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

8 Ciass diagrams can

) HexGrld

Tile

BaronPiece LESSPiece

10 This question refers to the ExecuteUpgradeCommand method of t

u3|r;g Unified Modeling Language§

ames and relationships to the diagram below:

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.

AGA 2021: Hex Baron (Python) Page 2 of 3
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12 This question refers to the DestroyPiecesAndCountVPs method

{o the Piece class.

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

b} Why is polymorphism not

13 This 9T
Current

B aa 9

answer}.

update

By Improve your regula

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?

15 This question refers to the ExecuteSpawnCommand method of th

Explain how the method works, including refer;
spawning a new Serf (it must be o Jare adjacent to tha

AGA 2021: Hex Baron (Python)

he CheckUpgradeCommandFormat Subroé

validation performed by this subroutine could be represe"é’“*
(note that the 0 or higher condition is not currently checked in the code

v

14 This quééﬁon refers to the GetGridAsString method of the Hex

te attributes?

phbds less <integer:

regular language?

how it meeis t

Page 30of 3
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HeX BARON - Programming Tasks

Task 1

This question refers to the PlayGame ae main program.
Iready converted to lower case,
a player may additionally or accidentally
or end of tifle “ — currently this often causes an invalid command
cade that Cffeies 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. How :

Test that the change vou have made works:

a; Choose menu option 1 o run the default game and then enter the

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

2 “‘move 816"
s  “‘move 8 18"
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 currexztistate line.

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.

AGA 2021: Hex Baron (Python) Page 1 of 17
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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 ‘Playe
SetUpDefaultGame subroutine. Change this su

Test that the changes you ha

as the name for Player Two.

b) Show a screen copy of entering the commands and the responseﬁé

including the prompt for the first player to enter their commands.

n 1 to run the default game and then enter T

Evidence that vou need fo provide:

a. Your PROGRAM SOURCE CODE for the amended subroutine 8 .

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

AGA 2021: Hex Baron (Python) Page 2 of 17
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Task 3

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

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

k) Show a screen copy of entering the commands and the response

including the prompt for the second player to enter their comman

parameters and pass them in from PlayGame in both places tha

Evidence that you need to provide:

a. Your PROGRAM SOUR e amended subroutine

DestroyPle

AGQA 2021: Hex Baron (Python) Page 3 of 17

/£VPs method of the HexGrid class
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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.’

e Modify the ExecuteSpawnCommand of the Hex\x

ge@: 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 thezé

b) Shmra"‘SE:reen 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

AGQA 2021: Hex Baron (Python) Page 4 of 17
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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
the results should be displava

ut the hex grid

‘e voard should be
{ ount as one of the three
“upon entry, i.e. the grid sho
ter is pressed. The player shouid be a

e Creaie 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 Createlkvenline methods.

= Modify the PlayGame subroutine to implemant 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

including the prompt for the second player to enter their mmmandg;égg
hex grid with the numbers and the printout of the board after Piaye§
Move.

Evidence that you need 1o provide:

a. Your PROGRAM SQURCE CODE for the amended subroutine B
GetGridAsIndices method of the HexGrid class and any
versions of CreateOddLine and CreateEvealine addedt

b. SCREEN CAPTURE(S) showil

AGA 2021: Hex Baron (Python) Page 5 of 17
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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. They 10 do the triple move &

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

+  Modify the SetUpDefaul tGame subroutineg so that Player One ¢

Test that the changes you have made work:

a) Choose menu option 1 to 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.

AGQA 2021: Hex Baron (Python) Page 8 of 17
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Task 7

This question refers to the PlayGame subroutine in the main program a
ExecuteCommandInTile method and a new method, MakeField, |

dig the samea o '
‘ in reverts {o a fi
ys get only 1.

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

¢ Modify the Execut«s &an g.le to remove the possibility

- g method of the PBDSPiece to remove the possi
gend*™iting 5 fuel.

s Add a method to the HexGrid class called MakeField which
the tile which is to be made into a fisld,

» Modify the PlayGame subrouting to check whether three dig or
executed in a single turn by either player and give them the extra
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

Player One |e move 8 16
e move 16 24
upgrade

Player Two

Rl 7 30
upgrade less 30

?|a’y\.: i

dig 24
» dig 24
s dig 24
Player Two s saw 30
s saw 30
¢ saw 30
b) Show a screen copy of the final board after all of the commands COPYRIGHT
the Player One and Player Two current states that are shown im
y y PROTECTED

print.

Evidence that you need to provide:

9

g

Education

.
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Task 8

This question refers (o the CheckCommandIsvValid and SetUpDefag?‘f
main program, the creation of a new subroutine CheckDowngradeCo “
method, ExecuteDowngradeCommand as well as the ExecutaComg
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.

e (reate a new subroutine CheckbowngradeCommandFormat \\
CheckComnandIsValid subrouting. 5

¢ Muodify the BExecuteCommand method of BexGridiocall a ne\:\§
ExecuteDowngradeCommand. :

s Create a new private method in HexGrid called ExecuteDowna

» Modify the SetUpDefaultGane subrouting so that Playerl

Grid.AddPiece (True, "Serf",

k'o'""""downgrade 24

b) Show a screen copy of entering the commands and the respoms&s§
point after it prints out the updated board. f

Evidence that you need {o provide:

a. Your PROGRAM SOURCE CODE for the amended subroutine Chy
new subroutine CheckDowngradeCommandFormat, ihe Exe
HexGrid class and the new code for the Exec?
HexGrid. :

COPYRIGHT
PROTECTED

bh. SCREEN CAPTURE(S required test.

9

g

Education
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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

= Modify the BaronPiece so that it can only be d

1tGame subroutine so that the four sta

Grid.AddPiece (True

Test that the changes you have made work:

aj 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 BaronPie

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

AGQA 2021: Hex Baron (Python) Page 9 of 17
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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 BexGridiocall a nevx§
ExecuteSalvageCommand. :

« Create a new private method in HexGrid called ExecutaSalvgg

Test that the changes you have made work:

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

¢ salvage 31
e salvage 4
e salvage 8

b} Show a screen copy of ent
point at which it prin

Evidence tifat 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

AGA 2021: Hex Baron (Python) Page 10 of 17
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Task 11

This question refers to the PlayGame subroutine in the main program and {o tf

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 thei

s Create three new methods for the Player class to control access to ﬂ\'
BeductChance, Getlhances and ResetChances.

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

Enter command 1: move
Enter command 2: move 8 8
Enter command 3: upgrade less 28

Command number 1 is an invalid command
You have Z chances remaining.
Enter new command 1: move 8 16

Command 1: Command ezecuted
Command 2: That move can't be done
Enter new command 2: move 16 20

Test that the changes you have made

a} Choose menu option

fault game and then enter the foiif
between e :

move
move 8 8

upgrade less 28

move § 16

move 16 20

move 20 28

Enter (for Player Two's turm)

move 23 27

maove 27 30

upgrade less 30

Enter {for Player One’s turn)

& 8 8 3 3 6 O

Player Two

e B ® @

Player One upgrade less 28
saw 28
saw 29

Enter (for,

a. Your PROGRAM SOURCE CODE for the amended PlayGane subrou
b. SCREEN CAPTURE(S) showing the reguired test.

AGA 2021: Hex Baron (Python) Page 11 of 17
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Task 12

This question refers to the CheckCommandIaValid and SetUpDefaéﬁ
new CheckSpawnCommandFormat subroutine in the main program, tf:
the Piece class and to the ExecuteSpawnCommand, DestrGyPieqz}:
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§
0 pieces are adjacent to it (as per normai attaak:_ggzg

Whern the bomb exn!
bomb. [t Vil
ability. ~ 33’

Once the bomb has moved five spaces it is immobilised and becomnes ‘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 course
existing pieces), only if another piece enters a hex next {o i, kind of like

The command is a modification of the spawn command, S0 now sSpawn ¢
argument 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.

¢ Modify the CheckCommandIsValid subroutine to make the n
correctly.

¢ Create a new subroutine called Che ;éonunandForma
CheckCommandIsVal e that the new spawn bo

= Modify the method DestroyPiecesAndCountVPs sothat if
explodes and destroys the surrounding pieces foo.

= Modify the method GetPieceTypeInTile for HexGridso tha\
Serf when the board is displayed.

¢ Modify the private method ExecuteMoveCommand 50 that it c:he
next to a primed bomb, and explodes the bomb if it did.

the turn in case a bomb was set off during ths

¢ Modify the SetUpDefaul tGamra

ne", 0, 30
", 1, 30

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

a) Choose meanu 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

b) Show a screen copy of entering the commands and the respcnses%
point at which it prints cut that Player One is the winner. 5

¢} 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

move 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:

CheckComma§
, the new Bomb:Ri
wdglhods ExecuteSpawnComm
0uﬁtVPs, GetPieceTypelnTile a

a.  Your PROGRAM SOURCE CODE for
CheckSpawnCommandForr
Piece class and the

AGA 2021: Hex Baron (Python)
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Task 13

This question refers to the PlayGanme, CheckUpgradeCommandFor,
SetUpDefaul tGame subroutines in the main program, to the new Wizi
ExecuteUpgradeCommandandnaNResetWizardsrnahomSthﬁ

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.
=gost of 1 fuel. The pieg
pgrade wiz NUM, where NUM.

¢ Create a new WizardPiace class.

» Modify the CheckUpgradeCommandPormat subrouting {o all
command.

s Modify the method ExecuteUpgradeCommand to create the ne

i

¢ Add a new method {0 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 = Player |

2) ChEIR on 1 to run the default game and then enter th

e upgrade wiz 8

s move 813

& move 13 18
Player Two s move 23 19

¢ move 18 11

¢ upgrade less 11

PlayerOne e move 188
 move 18 13 COPYRIGHT
* move 138 PROTECTED

d the r@sponses§
rent state line. :

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

ig

Evidence thatyo

g

Education

CheckUpgradeCommandFormat, the ExecuteUpgradad
ResetWizards meathods of the HexGrid class and the new w

b. SCREEN CAPTURE(S) showing the required fest.
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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 wegy
syntax for the upgrade is “upgrade scfw
created, the piece is displayed a5
NUM”, which will take a

s Creats the new SCFWPiece class.
e Rodify the CheckCommandIsValid subroutine to validate the supply
¢ Modify the CheckUpgradeCommandFormat subroutine so that it can va

= Modify the private method ExecutelpgradeCommand of the HexGrid ¢
SCFWPiece {0 be created. :

=+ Modify the method ExecuteCommand of the HexGrid class to allow for§
calling a new private method, ExecuteSupplyCommand.

e (Create the new private method ExecuteSupplyCommand in the HexGry
supply command. A

¢ Modify the PlayGame subroutine to only allow the supply command {
three and terminate input for the other two ¢ if received as
to call the AddPieceToSupplyChain me

¢ Create a new AddPieceToS

thod in the Player Class t
supply chain.

ame subroutine so that Player1 starts wit

yer ("Player One", 0, 30

Test that the changes you have made work:

ay Choose menu option 1 10 run the default game and then enter the folig

Player Ong » move 8 16

e upgrade schw 18
e supply 16
Player Two s Move 23 19

= move 19 11 COPYRIGHT
e upgrade less 11 PROTECTED
Player One e supply 16

b} Show a screen copy of entering 1 nd all the responses:

ig

Evidence that yo

g

Education

and ®heckUpgradeCommandFormat, the ExecuteUpgrade{ommand,
ExacuteSupplyCommand methods of the HexGrid class, the new SCFE
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 DisplayMainMenuy, LoadGane and new C
the main program. The question aiso relies on using the GetGridasIng

including any methods called by that method. Therefore it is best to begin§
codebase that you ended task 5 with. f

llow a custom game.
6, 8 (the current size) oo
use of the code from task 5
this task), the location of a Baron for ea
11 they wish to add. They should be able to def
and peat b ,ﬁ“ deflne the starting resources (including supply chain)
need to per’rorm 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 o
task & will be the

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

e Please enter the grid size (8, 8 or 10}

s Please enter all the locations of peat bogs separated by command
s Please enter all the locations of forests separated by commands w
s Please enter the location of the Baron for Player 1:

¢ Please enter the location of the Baron for Player 2

¢ Please enter the starting amount of fuel for Player 1:

e Please enter the starting amount of fuel for Player 2:

e Please enter the starting amount of lumber for Player 1:

s Please enter the starting amount of lumber for Plavier 2:

s Please enter the starti
¢ Please enter th

Would you like to play the game that you've created and saved?

Note: There is a bug in the LoadGame subroutine that you will need to fi
of the terrain being a field. This neads {o be corrected so that it is possib

The game should automatically save in a file (it should prompt for the na
players should have the opporfunity to play it immediately if they wish wi
name. For reference, see the game1.txt file supplied with the pre-releas
as follows {it is all comma-separated values):

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

Line 2. text for PIayer Two's na

Line 3:

Line 4. Y :
Line 5+: 0™ he for each piece on the board with the format: 1 or 2 to Ené;,\.

piece name {case sensitive), index (board location)

TASK CONTINUES ON THE NEXT PAGE
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B

¢ Modify the DisplayMainMenu subroutine to add option 3. CreaE

+ Modify the Main subroutine so 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

N

Test that th&™®8nges you have made work:

ay Choose menu option 3 {o 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

= D

e S

« 19

« D

¢ testcsy

2y

COPYRIGHT

b) Show a screen copy of entering the commands and the responses PROTECTED

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

¢} Show the contents of the file test.cs au'created.

ig

g

Education

@ R A
~ 13' » GRAM SOURCE CODE for the amended subroutines

o

Disp. a{yMainMenu and the new subroutine CreateGame in

b. 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§
skeleton program.

10.

11.
12.
13.

14.
15.

16.

17.
18.

19.

20.

AGA 2021: Hex Baron (Python) FPage 1 of 1

nite for both sidef
odmode off’) then t
es before godmode was:

Introduce a GOD mode in which resources, a
exited (using the command “god
rules and the resources re

Create a compu

Makz : e user-friendly so that each time any comma
\n i5°give, e.g. 5 lumber deducted for upgrading FEDS
Fons from hexes 12 & 17 and was destroyed in hex 20.

Introduce a new level of upgrade 30 that pbds 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 vour own pieces 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.

introduce 2 poison pigce command so that each plaver can poiso
poisgnad piece is killed the victim gains VPs instead of the killer.

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

Introduce a new blocking/wall piece that re hree connectic

invincible for three turns).

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.

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

Change the rules so that you can choose to have an immovable B,
lumber and 1 extra fuel every turn.

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 3

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

Change the ga ’ e coordinates system is remaoved and

Charg "’Eﬁe game rules so that the game is terminated immeadiat
At the moment if Player 1 destroys Player 2's Baron, thay still get

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
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HeX BHRON - Class Diagram Tasks (MS)

Task 1

e 1 mark for completing the attributes ¢ highlighted)
# 1 mark for completing the rectly (as highlighted}

A. Use of void wh
A ANy ol

ecesinSupphvl) int
-+ GetStateString{):

+ RemovelileFromSupply:
+ UpdateFu

+f

nt):

‘return value or there are no parametssy
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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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For example — Game One:
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Code for new ExecuteSupplyCommand method:
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LoadGame subroe

CreateGame subroutine:
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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

S8 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:
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Programming Theory Questior

Answer all questions. Remember to save this document
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Programming Tasks

Answer all questions. Remember to save this document

Ut

10

11

COPYRIGHT
PROTECTED

12

13

9

14

g

Education

15

Electronic Answer Document Page 4 of 4






