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eacher's Introductio

This resource pack is designed 1o help you support your students taking the A Level Computer Science Paper 1 exam.
It is based on the Dastan preliminary material (Python?) — for examination summer 2023,

DIGITAL RESOURCE
Once you have downloaded the files for this resource vie (zzed.uk/ProductSuppors)
you will have access 1o the following:

Dastan this folder contains all of the content (PDF/DOCX) accessible via a HTML interface
Passwords.txt forteacher use - this file contains all of the passwords for the protected PDFs (also listed below)

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

installation: Exiract the files from the downlocaded ZIP file and move the entire Dastan folder onte a network

location that is accessible for students, and provide them with a shortcut to the indexchtml file. All content can
be accessed from this page.

Passwords: All of the PDFs accessible via the Solutions web page are password-protecied, so that students can
only access them with your permission. Each password is a four-digit code, as follows:

E py07-CodingTasks-MS5.pdf

The resource pack consists of the following:

@ Code Breakdown

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

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

O

Class Diagrams
Two UML Class Diagrams help students explore the skeleton program; there is a completed version and a
partially-complete version which contains a total of 15 missing class and method names, data types,

associations and access types {private/public) for students to fill in. The completed version is password-
protected and accessible via the Solutions web page.

3 Video

A short video going over the Dastan game mechanics — intended as a visual aid to accompany the notes in
the official AQA preliminary material

®

Written Questions

Theory questions tesiing students' understanding of the skeleton program. These questions require access to
the program, but no modifications need to be made to the program. Write-on {with answer lines) and non-

write-on versions are available. Suggested answers are provided via the Solutions web page as a password-
protected PDF.

® Coding Tasks

Fifteen modification exercises put students’ programming skiifls to the test. Example solutions with
suggested mark schemes are provided via the Solitions web page as a password-protaected PDF. Note that

these are example solutions and you must use your discretion to award marks accordingly where there are
valid alternative solutions.

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

: “to the Preliminary Materiat and the
" but do not require any additional programm

TOTAL MARKS: 6%

1 This question refers to the PlayBame method in the Dastan class.

The method conlains a nested loop with multiple while loops inside th\

{a) State the time complexity of this lcop.

{b} Explain the efficiency of this time complexity and how well it scalg

2 This guestion refers to the eniire pre-release code.

Throughout the code there are many literals such as ‘'mirza’, ‘jazair, ‘&
others. :

{a}) Describe one problemn that could occur due to this.
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{k) Describe one pc
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3 This question refers {o the private method GetPal

Explain pracisely how polymorphism is used when calculating the Scor

4 This quest;on refers to the Main method that is executed at the start o-

ame I8 instantiated, currently the arguments 6, &, 4 are pg

ssed to Dastan i
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(b} Describe how the code for the CreateBoard method of the Dast
st that where there are an odd number cf coiumns, then the Koll
central column but when there are an even number it will remain

COPYRIGHT
PROTECTED

ig

g

Education

AQA 2023 Dastan {(Pyihon) Page20f7




Currently the methods take a €
to whose turn it is. Across the methods there is a lot of repeated use ;
parameter which always gets multiplied by any no ro parameter tc§

8 This question refers to the MoveUptionQiusus class.
The game uses a queue data structure rather than a stack.

{a) Explain why a queue is a more suitable data striicture than a stac

{b) Cu® ’r"ifly this class uses a list to store the queue data structure; .
modified to use an array to implement a circular queue with five e

You should not write any actual code for this question but refer t0§
may be required and create any algorithms using structured/desc:;
Alternatively, you may produce an annotated diagram. 5
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7  This question refers to the method (¢

Explain how the private method Gatindex OIS

o

§ The board is currently represented as a one-dimensional array, but thy
alternative representations.

{a) Explain how the board could be represented as a two-dimension E

{b) State one reason why an array is more appropriate to store the b

9 it woulRg e lossible to create a save game file for Dastan. At the stari%
metadata. 5

Explain the purpose of metadata and give one example of metadata t
Dastan.

......................................................................................................... CQPYR%@HT
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A TRE

10 This question refers to the ¢

¥ class holds the details for whichever n

generated/populated 'by one of the

o

e

Explain why this is

Foooo
o
O
e 4
e
[
O
U

PROTECTED

S
Education

O

N

23
W

{b} An alternative would have been to create and use an inheritanc

following:

FaujdarMove

howkidarMove

Exbilﬂéin how this inheritance structure could have been used effe

11 This question refers to the

R

{a) The constructor includes a call using sup;

{k} The method

* has a different implement

with the same name in the parent class. State the name for this (

Page 5of 7
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11 (e} Explain what the OOP technique overfoading is used for.

¢ class implements a normal queue, which is
data struc’{ure.

Explain the different between a normal queue and a priority queue.

the constructor of the Figg

meaningful names.

wa class and the Satl

Both meth ods take a parameter P which is unclear. Explain why vam?

14 This question is about access levels for attributes methaods and

{a) The Pisos class has four protected winat does the wo

context?

AQA 2023 Dastan {(Pyihon) Page6of 7
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14 (b} The Slsce class has four public methods; what does the word * pi

{c) There is one final level of access for attribut methods wh

K3 E R o 3o K m3 O EEIE R ARG K E D KEIE KR EE A KE 30K RIE KXO KR IO ENI 0 NI E N 20K RO KR 0K IENROK RO KNIO RN TN BO KN AT K AT GRS

15 This question refers to the Cheagl

{a) This method uses inteqe: in the difference betweer§

floating point

END OF QUESTIONS
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but do not require any additional programmis

TOTAL MARKS: 6%

Y

This question refers 1o the FlayBame method in the Dastan class.

The method contains a nested loop with multiple while loops inside th.\;

{a) State the time complexity of this lcop.

(b} Explain the efficiency of this time complexity and how well it scale

This gquestion refers 1o the entire pre-release code.

Throughout the code there are many literals such as ‘mirza’, ‘jazair’, r\
others. 5

{a&) Describe one problem that coul

{b) Describe one possihle; U'this problem.

ser td the Preliminary Materiat and the 3‘5“

ents 8, 7, 5 were passed to Dastan instead.

oppOS|te player two’s as per the image above.

{k} Describe how the code for the CreateBoard method of the Dasta
s that where there are an odd number af columns, then the Koll
central column but when there are an even number it will remain
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8 This game refers to the private methods

Currently the methods take a

to whose turn it is. Across the methods there is a lot of repeated us

parameter which always gets multiplied by any no

Without suggesting any specific code, de

The gafﬁé uses a queue data structure rather than a stack.

{a) Explain why a gueue is a more suitable data structure than a sta

{b} Currently this class uses a list to store the queue data structure;

maodified {0 use an array to implement a circular queue with five

COPYRIGHT

PROTECTED

6}

Education

You should not write any actual code for this question but refer to
may be required and create any algorithms using structured/desc

Alternatively, you may produce an annotated diagram.

a8
ST
FRIXR

S adinetase
AIT LTI &

This question refers to the method

7

Explain how the private method Getingdex

array, but th

dimensional

s'a one

®he reason why an array is more appropriate to store the

8 The board is currently re

it would be possible to create a save game file for Dastan. At the star

9

adata.

met

Explain the purpose of metadata and give one example of metadata tt

D

astan.

. methods

I Y
Y

10 This question refers to the Graat

ds the details for whichever n

Explain why this is NOT polymorphism.

Page20f 3
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10 (b} An alternative would have been to create and use an inheritance 3
following:
MowvaOption
FaujdarMove

ChowkidarMo

Explain how this inheritance structure could have been used effet

RS

11 This question refers to the Kotla class.
{a) The constructor includes a call using super(y;

(b} The mathod GetPg Fos
with the same name in the

Jocupancy has a different implement
arent class. State the name for this (

-

{c}) Explain what the OOP technique overfoading is used for.

12 The MoveQptonQiusus class implements a norma’
data structure.

queue, which is &

Explain the different between se and a priority queus.

13 Thisq ) He constructor of the Fisge class and the S

DA SIN AN
Sgpua

Both met 'ods take a parameter P which is unclear. Explain why vaﬂc\i‘
meaningful names. :

14 This gquestion is about access levels for atiributes and methods and r

{a) The Pisce class has four protected attributes; what does the wor

context?
{b} The Place class has four public methods; what does the word pL\ COPYRIGHT
{c) There is one final level of access for attributes and methods whic PROTECTED
mean?

{d) Why is it important to have access mg
methods and attributes in O

1 as private, prok

ig

15 This QU ChackSguareinBounds method of the €

Education

L
flog%rig point division.

£

{b} This method relurns a Boolean value. Describe the meaning of E

END OF QUESTIONS

AQA 2023 Dastan {(Pyihon) Page 3of 3




This question refers to the Dastan class.

Infroduce new functionality at the point at which both players are insiantia :

F o

Create a new method Crea faustomPlayers in the Dastan class. Allow

names for each player. Include checks in your code (0 ensure that two pl
custom name.

Allow the first player to enter any name they like, then repeatedly ask the L
name until they are both different. f

Task 2

Test that the changes you have made work:

@ run the skeleton program.
e enter ‘Tom’ as the first player nam
prompted, enter ‘Tom’

saenter Tom' as the se
N at the next prompt, enter Vig

s PROGRAM SOURCE CODE showing creation of a new CraateC
Dastan class

o SCREEN CAPTURE(S) showing the required test
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Develop a new move oplion called a 'Sarukh’ (Rocket). The Sarukh move

rocket shape. You should demonstrate the use of the DMrection paramete;

What you need to do

Task 1

i) Modify the CreateMoveQptions method to add the
Saruih after the Ryott for both players.

iy Create a new method CraateSarukhMoveiption which

\\\\\\‘\\ on object. The pdttem is 3h0wn from the

viewpoint of player two. For player one, the layout is

inverted.

Task 2

Test that the changes you have made w

]

run the skeleton pr;

® both players making legal Sarukh moves.

Evidence that you need {o provide:
s PROGRAM SCURCE CODE showing changes made 1o the Cres

P

N os & o & o
FSRTMC

N

valiption and CreateMoveQptions methods

T
(]
o

¢ PROGRAM SOURCE CODE showing a new method CraateSarukd
s  SCREEN CAPTURE(S) showing the required test
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piayer shou.m ot be able to ‘take the offer’ if a Wafr is awarded.
What you need to do

Task 1

) Create a new method in the Dastan class called &wardWatr,
chance of retuming trus.

i) Add a new private attribute {o the Blayer class calied \ \\\\\\\\
mutator {getler/setter) methods for this atiribute. :

Task 2

Update the FlayGame method in the ©
hasn't already been awarded a W
can select any move from vz
in the queue ta be
value of th

‘inessage saying “Yau ha
. T free this turn.” Adjust the input r.
1Sure that there is no score adjustment for
{0 ensure that they cannot receive another Wafr.

Task 3

Test that the changes you have made worlk:

run the skeleton program.

play the game {o show a player heing awarded g Wafr. ;
play a move option from position 4 or 5 in the move option queus.
show the updated board and correctly modified score.

e & & @

Evidence that you need to provide:
« FROGRAM SOURCE CODE sh

Ry
Rk

showmg changes made to the Flayer

3y S o

SR Y
SetWatrdwarded together with one n
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/”.r

ame method in the &

o oo™ )
stlustQusue in the Player class,

This guestion refers to the Pia

o
§\

D ‘omts from the player's
id continue as normai. :

Task 1

N 8

Create a new method in the Playsr class called GetdustQusus which use\'
method o return a string version of just the player's queue.

e

Task @

"

Muodify the FlayGame method to introduce new functionality which adds a
game playing menu. If the user selects this option, display the move oplio
player.

{Hint: You can check the current player using the Sameds method and t%*
Subtract 5 from the current player score and dlsplay the game state agam§
their turn as normal. Z

Task 3

Test that the geang: have méde work:

& show pIayer one selecting option 8 from the main gama menu.
e show the opponent queue being displayed clearly on the screen a
reducing by 5 points.

Evidence that you need to provide:

¢ PROGRAM SCURCE CODE showing changes made to the Slayd
class

¢ PROGRAM SOURCE CODE showing new methg
e« SCREEN CAPTURE(S) showing th

AQA 2023: Dastan (Python) Page 8 of 19
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error handling into the PlayGams, GetSg
prevent unhandled exceptions from
ussr to re-enter their input, unt

What you need to do

Task 1

N

Craate a new private method called GetVallding in the Dastan class whic
valid integer. If the input is invalid, allow the user o keep trying again with

Task 2

Modify the GetSguareReferencs method to use the new Gaty:
input. Add an error message if the user enters an iny

Task 3

Modify the Use¥
input and tegy

Task 4

Test that the changes you have made work:

e run the skeleton program. 5
e from the main game playing menu, enter ‘help’ as your choice ands{'
message. Then choose move 1.
e [For player one, enter a square of 18 and show the error message.
followed by 32 to make the move.
e [or player two, select option 9 to take the offer move and choose ;:
message.

2z

Evidence that you need to pro'#

» PROGRAM SOUFR

AQA 2023 Dastan (Python) Page 6 of 19
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This

o

guestion refers 1o the § ‘¢>§@\

cregtion of a new attribu te ¢

Task 1

Modify the Player class to introduce a new private attribute called Ch

i} Create a new accessor method called GetChalcelptionslaft

S By O &3 oy o § L&
attribute CholceQptionsieft,

iy Create a new mutator method called Deorsasefholcatption

CholcaQptionsle®t attribute and prints out how many options you
Task 2
Modify the PlayGame : ptions the player ha
three durlng the game. :

iy Modify the 8 | iéthod so that if the player has used up ali

Tas

R

wil’ vailable to the player
)} Mocw Qption(ifsr method so that when a move opi

the number of options available to them decreases by one.

kK3

Test that the changes you have made work:

» run the skeleton program.
e select four sequential option moves from the move option list addin
the player one gusue.
& show the removal of option 9 from the main game playirng menu an
the player attempts to select option 9.

Ewv

idence that you need to
PROGRAM SQL
JRCE CODE showing changes made to the Uisat

'showing changes made to the Play:

PROGRAM SOURCE CODE showing changes made o the Playey C
SCREEN CAPTURE(S) showing the required test
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method in the Das
i@ class and

“move costs a player §

Add the functionality to reset the queus if a move is undone.

i} Create a new method in the MoveQptionQuesue class called Rasg
should move the last element af the queue ack 1o the original p03§

method should take one parameter, Rosition, which is the place t¢
gueue will be restored. f

i) Create a new method in the Player class called Reset
should call the newly created i \\\\;o\\\
class. The method should take one parameter,
made from the menu.

Task 2

Modify the FlayGams ' ntroduce the new functionality.

B 1 store the player score prior to the move. A
i) :aylng the board as a result of the move, give the player f
i}y If they choose to undo then: return the player score to the stored p

points and restore the board and the player's queue back {0 their o

Task 3

Test that the changes you have made work:

e run the skeleton program. '
e show player one attempt a ‘Chowlddar’ move and then undo the e
& show the game board after the undo and the score set correctly a

a new move.

Evidence that you need to pro::

D s o 80 v el A ftae! Tevede \\ ~
RessilususBackaAfteriinde in the Player class
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@ method together with the modaﬂca
Jovelption method and creation of two new methods, ©
in the Dastan class — plus a new method, Cha

new attrlbute Sahs

fine forwaro -
piece(s) in its way except a Kotla, which is strong enough 1

to withstand an attack and protect any piece inside it. The

1
Sahm is only made available to a player through the '
MoveQptiontifer method (they can choose o add it {o 5

their moves by using option 9 from the main menu at the

start of the turn if a Sahm is offered to them)}. A Sahm will 3
not show up normally in the MoveQptionQiusus,

4
The image on the right shows the player 2 plece in square
54 firing the Sahm. The Sahm will fire forwards, 5
destroying the player 1 pieces in squares 34 and .24A

&

What you need to do

y
i)

piece ﬂres the Sahm dﬂd add on!y one pa&sabie new move Move((

Note: The move should not actually move the piece anywhere, i.e.

i}  Modify the Greats

sMovelption method to handle Sahm.

Task 2

Modify the Slayer

iy  Add a new

iiil} Create a method ChoicslsSahm method which takes a paramster:

chosen is a Sahm move, whereupan it returns True.
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& method to test to see if the player has selected 3 S :
3 “menu and if it has already been used. If the selected fi
shouid destroy any opponent pieces in a straight line from the firing piece,

player should collect any points from multiple pieces destroyed by the Sa?

i} Modify SiayGame to call the new met

i} Create a new private met
calculate the poin

i}
the Sahm move and destroys the relevant pieces.
for the current player.

Task 4

It shouid aiso orc |

Test that the changes you have made work:

e run the skeleton program. :
s select a Chowkidar move for player one {option 2) and chogse squz
square 33 as the 1o’ to diagonally move one piece in front of anot
Kotla column.
e select 9 from menu for player two to accept tk er. Choose 1 t0§
choose option 1 to select the Sahm.m sose the piece on qu
show the updated board w! yér one pieces removad fmrﬁ
by player two, but, r7a which is safely inside the Kotla. A
djustment of player two’s score.

Evidence that yvou need 1o provide:

s  PROGRAM SOURCE CODE showing changes made {6 the

® PROGRAM SOURCE CODE showing changes made 1o the Craats
yption methods

s PROGRAM SOURCE CODE showing changes made to the Fiaysy c
» SCREEN CAPTURE(S) showing the required tes! .
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This question refers to the PlayGame method in the Dastan class.

introduce a new option 7 to the main game playing menu. On selecting thr\
one of their own pieces to destroy and replace with a second Kotia. A new%

r turn and they sho

Task 1

5

Modify the PlayGame method in the Dastan class to introduce a new opti,\:
playing menu. AHOW the player to select a piece which they would like to re
validation to ensure that the user can only select one of their pieces and it

confirmation, replace the plece with a second Kotla assigned to the correG§é§

Task 2

Test that the changes you have made work:

» run the skeleton program.

# select option 7 for player one from the main

@ show the user selecting 52 as an inva

& show the Kotla being plac quare 22, a vaiid square
Evidend i need to provide:

® PRO(:RAM SOURCE CODE showing changes made tc the Piay
¢ SCREEN CAPTURE(S) showing the required test
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‘their move queue using the foliowing rr

a) Reverse the current player queue

b) Swap the current player queus with the opponent qusue

¢} Swap the first and last elements in the current player queue

d} Move one of the move options to the front of the current player queu

e} Nothing (make normal move)

Note: Options (a) — (d) cost 3 points, but the player can choose (&) for fr
Naote: This does not count as the player’s turn and the player should still

What you need to do

Task 1
Maodify the troduce the new menu option.
) Moc\“_\ e FlayGame method to add option 6 to the move option

i} Create a new private method in the Dastan class called Modity
player the above menu. Include validation 1o ensure that the user ¢
choices from the menu.

iy Adjust the score by 3 if options (a) — (d) are chosen but not if option

Task 2

Modify the MoveQptionQlusus class to add the required methods.

i} Create new method Rev

i} Create new method Sw:
queue.

iiiy Createnne
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Task 3

iy Create new methods
class to expose the ne

@ run the'\skeleton program.
e show player one selecting option 6 from the main game menu.

e show the player selecting each one of the queue options in turn an

screen as a result of the change.

Evidence that you need to provide:

s  PROGRAM SOURCE CODE showing changes made to the Flay
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o e IR i an o on e
CheckReincarnatl

introduce a new feature whereby if a player mana
row, they are given a new piece to place on a
player cannot reincarnate pieces that

'S0 they shouid not be

Create a new prlvate method in the Dastan class called \\\C\o\\ﬁ\
of pieces that the current player has excluding the Mirza. 5

Task 2
} Modify the constructar i the \ Yastan class to store the number of F\s

g5

Q.
©
&
4]
Lol
&
o
o
W
=
o
£
o
g
T

i) Modafy the Pis

i PIPRPENS
ChegkReincarnat

Task 3
Create a new private meihod okReincarnation in the Dastan class. 7
which is the FinlshSquareRefaranes current player's move. |f the
opponent’s back row (e g. row 6 for player one) and } layer has fewer

,r.r

SH):

e run the skeleton program.
s select a Ryott move for player one, enter a start square of 51 and &
s show player one aftermnpling to reincarnate a piece in column 3 and§

saying that the square must be empty.
s show player one attempting to reincarnate a piece in column 4 and

appropriately.
# select a Ryott move for player two, e
& show player two not receivi
# Change back the ¢ |

3

@) SOURCE CODE showing the new e
& PROGPAM SOURCE CODE showing the new ChackR
e PROGRAM SOURCE CODE showing the other code Changes to th

»  SCREEN CAPTURE(S) showing the required test
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This question refers to the PlayGame method together with modification
the Dastan class. Additionally it involves the creation of a new Taziz c;!ass§

v

castle, similar to

Create a new type of game square, the Taziz (advanta

Task 1

o

@ which should inherit from the Sgquare class.

Create a new Class Ta

o

i} Add a new protected altribute CampadTurns and inilialise it to 0.

i} Override the SatPiace and RemovePisce methods from the Sgus '
adjust the Tasiz symboi to an upper case ‘A’ if player one owns thei
player two owns the Taziz (you may assume that the player with a
the top — player one). When a player piece leaves the Taziz , owng
set to null and the symbol set to a lower case X’ E

i)
2r0. The GetCampedT
v} asckiiamy that checks if the same player
i ns attribute if they are. f
Task 2

Modify the CrsateRoard method in the Dastan class to place a Taziz on
middle of the board with a lower case X’ symbol when the board is first cre

3‘

NOTE: The Taziz should be correclly placed on the board even if the siza;fv
should take account of the number of columns and rows.

R

COPYRIGHT
PROTECTED

in the case where there are an even number of rows, the Taziz should be

ig

Task 3

g

Education

%;ﬁ

Modify the 10 :
bean camped in for two full turns and, if so, give the selected move i the

AQA 2023 Dastan (Python) Page 15 of 19




Task 4

Test that the changes you have made work:

s run the skeleton program.
# Uuse a Cuirassier move option 3 to move a player one piece into t
e play the game until both players have had tw as — leaving the
without attacking it using player two 5
# after both players have ha

w a move option by piay\

i

s PROCY M SOURCE CODE showing changes made tc the Fia

¢ PROGRAM SOURCE CODE showing changes made fo the Crea

» PROGRAM SOURCE CODE showing the new GetGampadTwoTh

e PROGRAM SCURCE CODE showing the new Tazix class
»  SCREEN CAPTURE(S) showing the required test
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uestion refers 1o the PlayG
Ny ws method in he \

1t with the methods Coun YOW

Thi&

s,

te

PRy

N

2

o
/

/’2
Y
'o

e

i)
R uﬁ""‘“
NOTE: A Weher Event can only occur if a Weather Event is not afready

What you need to do

fhach shouid include new methods O
1. On instantiation, the W

should set and get the location of the Weather Event on the baard. Su;ta
out each turn to indicate how long until the Weather Event will accur.

Task 2

P

Create a new method called ¥ el 3
creating a Weather Event, 1 random empty square on the bhoa
occurred, let tas p

Task 3

Modify the vGame method in the Dastan class o testto see if a Weath:
so if the Wea’[her Event countdown has axpired. If it has, use the Weather
piace {from either player) from the same column as the Weather Event, in
are awarded for this event.

Task 4

Test that the changes you have made work:
# run the skeleton program.

# Wwhen a weather event occurs, move player pieces to be on the sar
event over the next two turns. 5

Weather Eveni and af‘

# show the board during the cot .
C s removed from the board.

showing the pieces fr:

 need to provide:
%) SOURCE CODE showing changes made to the Piay
s PROGRAM SOURCE CODE showing the new WeatherBvantQoot
e PROGRAM SOCURCE CODE showing the new W
¢ SCREEN CAPTURE(S) showing the required test
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This questzon refers (o the PlayGame method together with modification
creation of three new private methods, G
' we in the Dastan class. Additic
and the creation

AR
e

new pubhc method
inherits from Sguars.

=1 On creation of the board each E
the board. The Barrier is 3 squares wid
5 occupied by a normal piece or an opponent’s BaE
e¥icd or jumped over by either player. ‘

Create a new game piece ¢
would like to place thai
the board gE3a
be moved, ©

Some moves, however, do not move in a straight line, for example the Jaz
the direct move would be through the Barrier which is not aliowed. A mave§
the Barrier, however, is possible which is, therefors allowed. Use the Man
there is a move route possible around the edge of the Barrier.

Manhatian distance is a heuristic function for calculating distance betweer§
a grid. In the case of Dastan il is calculated by counting the sum of the nu
and then vertically (or vice versa) between a player starting location and th
in Fig 2 below. Z

5 n " £ " o) "
B K2 8
Fig 1

What you need fo do

Task 1

) <8iit from the Square
bol of a capital ‘B’ if it belong
i) rrigr in the Square class
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Task 2

i)

Modify the CheckSguareisValld method to chack if the square beksg
that a piece cannot occupy it or altempt o move it

/’

O ™

Create a new method Cheag \wo\\‘\\ in the Hastan class wh
s of the boa;

squares.

Create a new method cal
Barrier onto the h

e & & & 8 8 @

8 S

T T N
Creaie a new method called CheckMNanhattanDistancs in the

paths from a starting square reference to a finishing square refere
starting row then down the finishing column and also down the sia
finishing row. This is used to check if a selected move can traverse
over the top of it

- .
e 1o call ChackMa

run the‘skeleton program.

enter a position of 34 for the player one Barrier.

erter a position of 42 for the player two Barrier.

for player one: choose 9, then 1, then 1, then 24, then 46.
for player two: choose 3, then 53, then 31.

for player one: choose 2, then 25, then 45,

for plaver two: chooss 1, then 52, then 42, then 51.

Evidence that you need to provide:
s PROGRAM SOURCE CODE showing chang

& PROGRAM SOURCE CODE s

¢ PROGRAM SOURCE CODE showing the new Barrier class
¢  SCREEN CAPTURE(S) showing the required fest

8

made to the Cheg

7 "M SOURCE CODE showing changes made tc the Squars 1
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. 116,,
health pomlébh time a piece is landed on, it incurs damage, raducing
each time a piece’s heslth is reduced. When a piece reaches 0 health p
board. Only one pieca can altack ancther at one time. When a piece is b
player symbol should be shown on the left of the piece and the targst pie

the right of the square.
Damage is determined using this formula:

Position of move choice in the queus + Manhattan
distance from the piece (number of rows different +
number of cofumns different).

Manhattan distance is a heuristic function for calculafix;
between two locations, for example in a grid.
it is calculated by counting the sur
horizontally and then verticz
starting locatiga ar

An attack ¢ o A
An attack from'posmon 3 in the move queue reduces health by 3 pomts T\
how far away the opponent is from the attacker. This is the sum of the mw§
An attack from further away, therefore, incurs a greater level of damage. :

Extension 2

Create a new game square called ‘Qunbila Ghayr Muwajaha’ (Unguided B
has a 33% chance of appearing in any turm and is given to the current pl
a 10% chance of detonating. The player can either move away from the
board. When the bomb is thrown the player can choos
location or a Kotla.

The “Throw bomb’ option should k;

if the bomb is thrown f

The bomb remains at this location until a player moves to the square co
up again and be able to throw it. Each tum carries a 10% chance of the

if a player piece is caplured while holding the bomb, the ownership of the
of the square.
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Extension 3

Introduce the concept of a ‘Makinat Taftish’ (inspection Machine). This
is a computer-controlled piece which does not belong {o either player.
After sach player turn, the Inspection Machine should measure the

distance from itself to all the other pieces on the boar
Manhattan distance. The machine should ther, o
closest piece on the board, regardles“ :
same distance away, the m
machine can move |

ef towards the
pieces are the
Select one at random. The

ztion, but only one square at a time.

12 id repeat this behaviour once a turn until it reaches a
player plec d captures it. Neither player gains any points for a piece
being caplured.

Manhattan distance is a heuristic function for calculating distance
between two locations, for example in a grid. In the case of Dastan
it is calculated by counting the sum of the number of squares

horizontally and then vertically (or vice versa) betwesen a player
starting location and the finishing location as shown in Fig 1.

The machine does not place any weighting on a ‘target’ to move
towards and can capture a player piece or a Kotla.

A player loses the game if their Kotla is capturad
Machine. "

sspection

Extensg

Infroduce tr‘w-c;c‘ir;cept of a ‘Multi-Move’. This allows a player to combine w

at a significant points cost.

Infroduce a new option 9 {o the main game plaving menu cailed ‘E‘\/Euﬂti—i‘\/imE

the player can select two move options 1o execule sequentially. The piayef
then move option 2, choosing a ‘move to...” square reference for each opt

reference for move option 2 must be a legal move based on the ‘move to.|
option 1. Both moves must be legal. The program should use error haﬂdiirééfiéf

entering illegal references and allow them o re-enter.
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Extension 5

Infroduce the concept of 3 'Khalad’ — a mole. Introduce a new submenuy
mave option from the main game playing menu. The submenu should offe;
activate a ‘mole’ mode for the selected move option.

On selecting ‘mole’ mode, the move operates as nor:
the board. A piece which is operating in ‘male;

means that two pieces can occu

on the right-hand side of
: ard ‘surface’.

mole’ mode g

RS9 mode can move around underneath the board using no Z
be captured by an opponent piece on the surface of the board. Once the ¢
be in ‘mole’ mode, the submenu should change to now give the plaver the§
piece after moving it. If a piece in ‘mole’ mode resurfaces in a square ref A
piece, the current player caplures that opponent piece. Once a player re
piace, the 'mole’ mode submenu should no longer be offered to the play

A piece in

A mole cannot move onto the Kotla square as the foundations are (oo de

If an opponent also has a piece operating in ‘mole’ mode, one mole can cg
pieces on the board surface. Z

Extension 6

T tesnaking it. Add a new opti :
y&€i"can select any move from positict
> player is then shown a ‘preview’ copy of
& squares which the selected move option can move

introduce an option to ‘preview a
menu. On selecting this on
valid player pigoe
shows an
current playes®

The player should then be given the oplion to enter in a valid ‘move 1o, ,;
salectad move option or go back {o the main menu ¢ choose a different rr§
valid ‘move to...” square reference is selected, the game should make the:

The player can ‘preview a move’ as many times as they like during the gag

The ‘preview a move’ option should not attempt to show the player ‘move
ouiside the bounds of the board.
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Extension 7

Introduce a new option at the start of the game to allow the players to plac
different formations prior {0 the game starling. Players can choose from

All the positions are shown from the perspective of player 2.

Once the players have selected their chosen star?

ons, the game +

1 1
2 2
3 3
4 4
5 5
8 k2 " 8
‘Khandag’ Option (Trench) ‘Htifzﬁ%é%
1 2 3 4 & 6 1 2
1
2
3
4
2 &
8 k2 6
‘Darba Rukniva’ Option (Coraer Kick)

Extension 8

P

facs

Introduce the concept of an ‘Al Amlaq’ (Giant)
of their own player pieces. A Giant is shs!

Crice a Giant has been ¢

dining a player Mirza with a norma;
and remains 2g a ¢ Z

rest of the game.

needs to land to within one square (in any direction) of any opposition pieci
opponent Kotla and Mirza.

A Giant can be captured by any opponent piece as normal and is worth 2(

AQA 2023 Dastan {(Pyihon) Pagedof &
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Extension 9

Introduce the concept of an ‘Adra’ (Chainmail). Add a new option 'C' io t
salecting this option, the player should be asked which piece they would
player can only add chainmail to two pieces during the game. The chain
clothes and therefore a piece’s symbol doesn’t chan fen it has the ¢
forward-facing barrier which means that the pieg . 1o be attacked fro
opponent piece can be one square in : nt player piece, i ca
c¢hainmail — it must approach,{! u piece from either side or behir

i"to any two pieces in the game inciuding th

Extansmn 10

Introduce the load and save features (o the game. Add new options 'L’ a
the player options {0 load a previously saved game or save the current g

The load and save submenus should give the user the opportunily to ent
program should have appropriaie error handling to prevent it from attem
data or saving to an invalid location. The program should store appropria
separated values to store all of the program data reguired {o rebuild a ga
handling should be included when a game is being rebuilt to ensure that
all valid within the bounds of the board.

Extension 11

“the size of the playing board and piece
latsr ption to choose the size of the board. The dim
¢ rror handllng should be included to prevent the board fr
larger than 10 x 10. (Appropriate formatting needs introducing o a 10 % 1
line up correctly.}

introduce a newf

For boards of 6 1o 8 columns wide, ensures that both player Kotlas are ple
and bottom rows of the board. A 7 column wide board should have 5 pie
wide board should have 8 pleces per player.

%]
.

For boards 9 and 10 columns wide, introduce a 1 .
second Kotla for each player on the appropriate 1 W

top and bottom rows of the board. The Kotlas

%]

should be evenly distributed across the board. .
The player should still only have 1 Mirza, whic: ?
should be placed in either of the Kot 4
random. A 9 or 10 column, v 5
: ¢i#which should be in §
n front of the other, as 7

8 ’

[f]
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Extension 12

Adjust the playing board {o allow the sides to wrap around. On
making a move, a player can move off the left- or right-hand side of
the board and land on the correctly associated square on the
opposite side of the board as if the board was wrapped sround.

For example, a player can select a Cuir
sguare 25 and move to square 31
f@lﬂawed by two squares ..

r the piece in
4 uare forward
ing at the board from the

Introduce the concept of an ‘Muragib’ (Meerkat Lookout piece). At the st
the opportunity to place their Muragib on any empty square on the board
represented by an "M symbol and player 2 Muragib is represented by an &

The Muragib is on constant lookout for the player it belongs {o. For exam
legal move and the board and player 1 queue are updated, the player 2
player 1 piece left on the board and test each of moves 1, 2, 3 from the
see if it could threaten to capture any player 2 piece. If such a threatis p
player 2 in case they have missed that possible threat.

A Muragib cannot be captured. If either player lands
disappears down into its burrow underneath t

it belongs to of any threatening m
away from that square

. Whileitisinilsb
© player piece occupying
ould return to its lookout duties.

introduce a new ‘Agrab’ (Scorpion) option which can be added to any pla
Agrab can only applied to one piece per player. Once applied, the piece
for a player 1 piece or ‘£’ for a player 2 piece. A piece chosen to be a Ag
the board; however, when il is one square away from an opponent piece
piece becomes paralysed and cannot move. This makes it vulnerable {o
the Agrab itself.

The Agrab, however, can still be captured by any piece which can move
sguares away (in any direction). If the Aqrab moves away fron: a piece w
no ionger paralysed and can move away as normal

Extension 15

situm Mirza’. Add a new option ‘@’ {o the
options to ¢ ;1 heir Mirza location with any of their other playe
selecting tr,. & ntum menu, the player should be asked for the board |
swap. The plece must belong to the current player. The program should
to ensure that a valid piece is selected. The program should then swap t
Mirza locations. The player turn should then continue as normal.

Introduce the conceo‘
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&

1 mark for each point
» You may mistype/misspell one of them
» .. which could mean that the code develops a logic
error

(b)

1 mark for each point

e One possible solution would be to define them as
constants (1 mark)

. which would mean that you would get a

3 (&)

_ inherit from Sguare)

g the overridden method on the
c7phism because although treated as a
ehave as a Kotla {1 mark]

a3 o N H
{1 mark] so wil

Kotle
Sc

4 @&

Bec®Use the position of player one’s Kotla is determined by
the number of columns DIV 2 which gives 3 [t mark] and the
position of plaver two’s Kolla is determined by the number of

& §.2

columns DIV 2 and then add 1 which gives 4 {1 mark]

2 marke%

(b}

Change the calculation for p!ayer one {1 marki to
(\\v\\}gxew

SETIES \+1} DIV 2 T wmark] which will round up for odd
numbers {1 wmarkd but round down for even numbers {1 mark]

N
2

i,

¥
H
i
S

4 marks%

As the Dirsgtion attribute is part of the Player class {1 mark]
both of these mathads could go rnodify the NewiMoveQption

N

when it is received in the A&ds
UpdateMoveOptionQu 3‘5\\\5::;;‘3{ Tor
modify each non-zero value for Row
Columnthangs by multlplylng it by th

current player {1 sark

o ifavafiatiand
LIS W RIS I RIS IR

because move options are

, 5 T‘the queue but could not be added to the
\ the stack as it is a LIFO structure {{ mark} and
ad from the front of the queue because itis a FIFO

A queue is mc
acge TR it
bo
rems
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A circular queue wouid need a head variable {
tail variable {

H
LS

B e o'
narkd

headt tail

{a)

Each square is referred o by a two-digit number, the method
extracts the first digit using MOD, Subtracts one {1 mark] and
then multiplies it by number of columns {1 mark], then

extracts the second digit of the square reference using DIV,
subtracts one and adds the two (ogether. {1 mark]

3 mark

One dimension couid be the row §
dimension couid be the column {

2 mark

{b)

An array is static 50 the amount of memory used will not
change and the board size is fixed 30 this is appropriate

1 mark

Metadata describes the data in a fi

1¢

ymorphism because each of the five methods
MoveQption object {1 mark] which is the same
class but contalns different data {1 mwarkl. In order to be
potymorphism you need to have chtid iasses being treated

as their parent which is not the case here {1 mark].

{b)

This is polymorphism because sach of the five different
MoveQption methods (e.g. ChowkidarMoveQption) for
zach move inherits from MoveQption and so can be reated
as & MoveQption {1 marki but will actually behave as
themselves {" meanmg that you could still have a
collection of ! fons, all of which would actually be

R SN b enay T ey og ke d
children of &ow \\\*\\ 11 markd

11

h point
is used to refer to the base cl
a method within it

Overriding

1 mark

1 mark for e

>y selecting which version to run based on the numbsr
and type of parameters passed
« within the same class definition

3 mark

AQA 2023 Dastan (Python) Page 2 of 3
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12

1 mark for each point

s A priority queue has different points at which items can
ioin the gueue according to priority

e They join at the back of the section according to their
priority, almost like sub-queues

o |If there are no items queued in the cort;
section then they join the qu
lower priority or at the b

e ltems are stil
entire

4 ma

13 | {(a) ) 2 marks
‘The name describes the purpose of the variable
s which makes the code easier to read/understand/follow
14 | (8} | 1 mark for each point
s |t can be accessed by children/subciasses
« and from within the class itself
{b} | it can be accessed from anywhere 1 mari«%
{<) | tcan only be accessed from within the class 1 mark%
{d) | They aliow correct encapsulation {¥ wmavk} of the ciass... which | 3 mark{:\r
means that you can only mteract with the class through the 5
intended interface {{ mavk}... butit st|II allows f access
within the class where requwed 1w .
exposing attributes and methods ‘dangerous to
expose or unnecessary ot! i A
15 | (8} 2 marki«::
g atmg point division returns a decimal value with &
~ decimal point
{b} | 1t has two values, true or false

1 mari«%
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mPlayers which allows the user to enter ar‘
a different. { smark] :

%
He N

A a4
Example Sol(\gee™

Modify constructor in Dastan:

Tasting: >
Dispiay an appropriate error message if the user enters in two matching names. C
custom name. [T mark]

oS
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2. chowkidar
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EE

ethod,

the CreateMoveOptionUffer m

Adding a new MoveCptionCtfer to

L3

the

CreateMoveOption method, and adding the move option to both players in

parareter set correctly. {
Adding a ‘faris”’ to the CreateMoveOption me

3

%

Gtion which calls

thod

&

e

s the Di

use

i

>reate a new method CreateFar

L

‘on which correctly

ions for th

ible posi

the poss

¥loveOpt

T

Offer:

i0on

(0

Changes to C

Changes to CreateMoveOption

Code for CreateFarisMoveOption

ions

to CreateMoveOpt

Changes

6}
G

Education

e

P

Wy
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Teoser i g%
Testing:

Displaying the Faris move option correctly in the player one queue and moving a

ryott 2. faris 3. chowkidar
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Tasting:

Displaying the Sarukh move option correcily in the player one qusus and moving
a legal Sarukh move. [T mavk]

2. sarukh . chowkidar
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if one ha

er and

surrent play

Change PlayGame to randomly award a Wafr to the

L3

ithout cost.

Iton wi

that they can select any queue pos

een awarded to th

Change PlayGame so that if a move is legal and a Wafr hag

&

o
e

for Watriw

3

with get/set method

Create a new method AwardWafr in the D

Adding the WafrAwarded attribi

[
L3

Example Solutigs

Code for Awardiatr:

‘
1
1

Page 6 of 41

AQA 2023 Dastan {(Pyihon)



selecting a move from position 4 or

Show a player being awarded.q

incurring a cost. i1 n

GHT
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9]
Sj o
-
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4

Page 7 of 41

AQA 2023 Dastan {(Pyihon)



+ Change PlayGame to give new menu option 8 and reduction of player score by
¢ Adding the Opponent variable (or similar) to PlayGame and correctly aﬁsigningé

T e o de
{1 IMaryg

<

Correctly printing out the opponent’s queue. {1 s :
Creation of GetJustQueue which calls th ; String method for theé

Testing: :
Display new menu option. Player one to select option 8 to view Player two's queue.

2. chowkidar 3. jazair 4. faujdar
9

e: 95

ove option to use from gue
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Changes to GetSquareReference:

Changes to UseMoveOptionOff

-valid inputs for the iy
(row numbe
colu

nove
r followed by

(1 to 3) or 9
ple

you must enter an integer,

square.
t

sguare containing the piece tom
to

enter a valid
sguare containing the
move

square

ove option to use from gueue
S

input,

an appropriate error message if the user e
e
e
e

to place MoveOptionOffer in the queue

Display

Page 10 of 41
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ayer Two

ove option to use from gueue
he move option from your gu
enter a number from 1-
e-enter your seleg
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Teoser i g%
Testing:

ion offer:

ion offer:

6

AQA 2023 Dastan {(Pyihon)

Show player one sslecting a move from the move option offer menu and decreasin

chowkidar 3. cuirassi

ryott

2. chowkidar

from gqueu (1 to 3) or 9 to ta

faujdar

1. Jazai 2 . cuilrassier
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inge

a3
e

€

Writing the ResetQueueBackAfterundo method which calls the ResetQueuel

®

{the same one it was passed - Position — but adjusted by -1 to make it an ind

pops the item from the end of the queue and returns it to

3

ition.

| pos
p:siyed their move ang

igina

i

te

Asking the player if they would like to undo after t

L

COPYRIGHT

PROTECTED

6}
G

Education

set the board and queue

Corractly handling the undo to deduct §

L3

Example Solution

Cods for ResetQueBack:

Changes to PlayGame

Page 15 of 41
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¢ Showing thal & move can be undone and that 5 points are deducted. {1 wark} &
¢ Showing that the same player can still play their turn and that the game can cong

DY
A evrayale Y
OATIRAITNG
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Example Solution

Code for Barrier:
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Exam-style Programming Task:
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Preview of Questions Ends Here

This is a limited inspection copy. Sample of questions ends here to avoid students previewing
questions before they are set. See contents page for details of the rest of the resource.
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