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Teacher's Introduction

This resource pack is designed to help you support your students taking the AS Computer Science Paper 1
examination. It is based on the Morse Code preliminary material (VB.NET) — for examination June 2018.

On the CD, you will find the following files.

] MorseCode for student use — this folder contains all of the content, accessible via a HTML interface
1 editable for teacher use — this folder contains ALL of the documents in editable (docx) formats
Passwords.txt for teacher 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: Copy the entire MorseCode folder onto a network location that is accessible for students, and
provide them with a shortcut to the index.html file. All content can be accessed from this page.

Passwords: All of the PDFs in the 'Answers & Solutions' HTML page (answers.html) are password-protected,
so that students can only access them with your permission. Each password is a four-digit code, as follows:

g ) - . . '
5 commentary.pdf 1005 \ Should you wish to give students access to ALL !
DiagramComplete.pdt 6113 i protected-PDFs, the master password for all files is:
QuestionsMarkScheme.pdf 2887 : :

v zz2ghcd ;
TaskMarkScheme.pdf 4392 i

The resource pack consists of the following:
@ Pre-release Commentary, consisting of two parts:

— A general walkthrough of the skeleton program, including a written description and flowcharts giving a
visual demonstration of the game.

— A detailed, technical overview of the skeleton program, describing how all subroutines and the various
code elements work.

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

(@ Structure Diagram Activity
Partially completed structure diagram activity for students to complete while getting to grips with the skeleton
program. Any missing subroutine names, return values, parameters and directional arrows must be added to
the diagram. An A4 printed copy is provided in this pack for reference, however it is recommended that you
print this in A3 size from the PDF. Solutions are provided on the Answers & Solutions page as a protected PDF.

(3® Written Questions
Theory questions testing students' understanding of the
Morse Code program. These questions require access to the
skeleton code, but no modifications need to be made to the
program. Write-on (with answer lines) and non-write-on
version are available format. Solutions are provided on the
Answers & Solutions page as a protected PDF.

Register your email address to receive any
future free minor updates made to this
resource or other Computing resources
your school has purchased, and details of

any promotions for your subject.
@ Programming Tasks

* resulting from minor specification changes,

Fifteen modification exercises put students' programming skills to suggestions from teachers and peer reviews, or
the test. Solutions are provided on the Answers & Solutions page occasional errors reported by customers

as a protected PDF. Note that these are example solutions and you (

must use your discretion to award marks accordingly where there zzed.uk/freeupdates ]—

are valid alternative solutions.

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

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




MORSE CODE

Description of the Program

The program is a system that converts between plaintext and Morse code.
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‘elease material is a text file called ‘message.txt’. The

===NA0=0Q0=0===0000000"=

Included wifisk

9

Qg

Note: The o symbols are not included in the text file, they have been included in t
to make them more visible for this explanation. The message.txt file consists of sp
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Overview

The program has two subroutines that handle conversion between plaintext and

ReceiveMorseCode

The subroutine ReceiveMorseCode reads Morse code from a text file and con
key subroutines used to perform this conversion is Decode. The subroutine Se:
from the user at the keyboard and converts it to Morse code.

ReceiveMorseCode consists of three main stages:

’r—

Extract text from a file. The file col
and equals symbols. A sin
Threein arow (=

2. Convert the series of equals symbols to a series of dots
and dashes. The sequence in the box above would ent

become: =] be

pla

- poi

\ J int
) v L

3. Convert the series of dots and dashes to plaintext,
which is a letter between A and Z. The pattern in the
box above would become:  ——

X

SendMorseCode

pes uppercase plaintext at the cc

COMPUTING

AQA AS s == - T e

Morse Code 2018 (VB.NET): Commentary Page 2 of 15
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ReceiveMorselode Subroutine

srisls Frompithe userior 3 fis
% 3 dot NS

it the file and
7 the frst ine

Thyee sguals symbois
===maks 3 dash

A gingls space & S8
#ier sach dot or dash

Cregie an empty siring:
‘Plainiexl

ﬁemd& oharRcis ,&
SizinTaxt f,/’f \‘\
YES " Cnaracters efin
T, PrEnsmizeio 7 -

N,
‘\‘\,‘,f i

Append 3 SuEfE i

Pigmniexd

ReceiveMorseCode calls seven other subrouti
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Decode Subroutine

Element index

by Dot Dash Letter
0 5 20 a)
1 18 23 A
2 0 0 B

The subroutine Decode u
Dot, Dash and Letter,
throughout execution.

The flowchart below show
the pattern - . - into the

3
4
5
; . 4
Fafem -, - recefyed as
7 2 paramsler
8
9
3{3 w ima a x 0in
10 0 0 J the 'dash’ amray
11 3 25 K %
Froen here, the value 28
12 0 0 L i5 read
13 7 15 M &
14 4 11 N The nextoharas
god =0 we ook & ind
15 0 0 0 20 in the dot @ ag
16 0 0 P %’
17 0 0 0 From here, the value 14
is read
18 12 0 R
19 38 22 S
If the first character is a d
20 14 13 T . ) )
looking at index O in the
21 6 0 U is a dot (.), the starting p
22 \Y
23 W
24
25
26

Morse Code 2018 (VB.NET): Commentary
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SendMorselode Subroutine

Conyvernt characier to
integer stcording

£ o= i

A= Prompt the userior 3
B=2 messagse o encods
o=3

=28

ore the message in the
shring: "Plaintexl

nilzined , 3
;?ﬁ\%\ifz;;m Create an emply sting
S TorselodeSinng
x"’im

TaCTEr ﬁ""\k%

Y82 _~"Characiers ieftin
e PlainText? L

o

Unlike ReceiveMorseCode, which calls several other subroutines, SendMor
calls no other subroutines. The user enters a message, which is validated to en
characters and spaces. The message is then translated, one character at-a-tim

taken from an array called MorseCode.
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The Text File (message.txt)

The contents of the text file are explained below:

===NA0=000=0===00000AQO0===

This is a dash (===), followed by three s
===00 Three spaces signals the end of a chara
The character that is made up of a sing

¢haracter, which is a

his character is a dot followed by a da

A single space is used between them (i
the character is not finished yet.

The Morse code comprising a dot follow

This is then followed by seven spaces,
ATATATATATATA

between two words.

===N=A\=O=== This is a character that is made up of a
= . by a dot, followed by a dash, which ma

The whole message, therefore, is TEA X

Morse Code 2018 (VB.NET): Commentary Page 6 of 15
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Structure Diagram (Activity)

The following structure diagram is incomplete, and you will need to make the following changes, as requ

e Adding a subroutine’s name, e.g. ReceiveMorseCode
e Adding or completing one or more parameters, e.g. Integer () : Dash
e Adding a return value, e.g. String: Symbol

e Completing the arrow by drawing its head - parameters in this diagram are passed downwards; re

Sub
Main

Sub String
DisplayMenu GetMenuOption
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Programming Questions

These questions refer to the preliminary material and require you to load the ske!
program, but do not require any additional programming.

1. State the name of an identifier for:

a) Astring constant [1]

e) A parameter that is an array [1]

f) Aninteger array [1]

g) Alibrary function called from within the GetMenuOption subroutine

2. State the purpose of each of the following lines in the GetTransmissio

Dim Filename As String

Filename = Console.ReadLine ()

Dim Reader As New StreamReader (Filename)

Transmission = Reader.ReadLine
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3. Describe the purpose of the While loop within the SendReceiveMessa
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4. Describe the nature and purpose of the Dash data structure in SendRecei

5. Look at the subroutine StripLeadingSpaces. D
FirstSignal.[2]

the purpose and

6. Describe each of the following lines of code, taken from the StripTraili

Dim LastChar As Integer = Transmission.Length() - 1

While Transmission(LastChar) = SPACE
Transmission = Transmission.Remove (LastChar)
LastChar -= 1

End While

Return Transmission

7. Describe the function of the following line from

Index = Asc(PlainText

Morse Code 2018 (VB.NET): Written Questions Page 2 of 3
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8. Describe the purpose of the Catch block in the GetTransmission subro

State one situation in which the code in the Catch block would be execute

9. The skeleton program begins with a number of constants.

State two benefits of the program being written in this way. [2]

“eadingSpaces subroutine uses the Substring operation.

Describe the purpose of the Substring operation and explain how it is use

11. Describe each of the circumstances that would lead to the subroutine Repo

12. Describe fully the operation of the Decod f the value of Code

Morse Code 2018 (VB.NET): Written Questions Page 3 of 3
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MORSE CODE: Programmin

The following tasks require you to open the skeleton program and

Task 1

This task refers to GetTransmission.

Currently, the user must include the suffix “txt’ in order to load a transmission fi
the file is not found.

Modify the code so that if “txt’ is not entered by the use
If the user enters a file name that includes "txt’, t

Evidence you need to provide:

Your amende ¢i 2UUE PROGRAM for Get Transmission
‘ _ ] showing the result of selecting option R from the m
, fme ‘message’
One screen capture showing the result of selecting option R from the m,
the file name ‘message.txt’

Task 2

This task refers to SendReceiveMessages.

At present, the main menu loops repeatedly until the user enters a valid option.
event of an invalid entry, the error message ‘Please select an option from the m
is presented the menu again.

Evidence you need to provide:

e Your amended SOURCE CODE PROGRAM for SendReceiveMessages
e One screen capture showing the result of selecting option O from the m
s One screen capture showing the result of selecting option S from the m

Task 3

This task refers to SendRecei,

Currently, tf

ALl menu options should be selectable using their current uppercase option as w

Evidence you need to provide:

o Your amended SOURCE CODE PROGRAM for SendReceiveMessages
* One screen capture showing the result of selecting option r from the ma
o One screen capture showing the result of selecting option R from the m

Morse Code 2018 (VB.NET): Programing Tasks Page 1 of 7
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Task 4

This task refers to SendMorseCode.

When a plaintext message is input for encoding, it must consist of uppercase lett;
code to allow users to input messages using lowercase letters, as well as upperc

If the user enters a purely uppercase message, it should be processed as normal
a combination of uppercase and lowercase, they should be presented with the fi

Lowercase letters detected - convert to uppercase?

If they enter ‘n’, they should be re-prompted to enter th
message should be converted to their uppercase .

ge. Otherwise, a

Evidence you need to provi

#.CECODE PROGRAM for SendMorseCode
capture showing the result of selecting option S from the m:
the re®8S5ge ‘Basic’, followed by 'y’
One screen capture showing the result of selecting option S from the m
the message ‘Basic’, followed by 'n’
One screen capture showing the result of selecting option S from the m
the message ‘BASIC

Task 5

This task refers to DisplayMenu and SendReceiveMessages, aswellasan
Add the following option to the main menu (in any position):
D - Display Morse alphabet

If the user selects ‘D’ while GetMenuOptions is executing, a new subroutine ¢
called. SendReceiveMessages should pass the arrays Letter and MorseC

ShowAlphabet should display each plaintext character, followed by a space, f
equivalent. Each plaintext letter, together with its Morse code equivalent, shou
line will be:

A .-

You should not display th d'space. After the Morse code alphabe

Evidence yk i to provide:
e Your amended SOURCE CODE PROGRAM for DisplayMenu
o  Your amended SOURCE CODE PROGRAM for SendReceiveMessages
o The SOURCE CODE for a new subroutine, in full, called ShowAlphabet
One screen capture showing the result of selecting option D from the m

Morse Code 2018 (VB.NET): Programing Tasks Page 2 of 7
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Task 6

This task refers to GetTransmission as well as a new subroutine, GetManu

At the moment, a transmission signal must enter the program from a text file.
series of equals symbols and spaces. Modify GetTransmission so that the f
to the user with two options:

F - Read the transmission from a file
M - Enter the transmission manually

If the user enters ‘F’, execution carries on as before, with the nrogram promptin
user enters ‘M’, a new subroutine GetManualTran
the user for a signal by displaying the followir

Enter transmiss

nal, it should be passed back as a string to GetTr

the same ile-read string.

No validation is required in GetManualTransmission, but the new submen
should loop until the user has entered either ‘F’ or ‘M,

Evidence you need to provide:

e Your amended SOURCE CODE PROGRAM for GetTransmission
e The SOURCE CODE for a new subroutine, in full, called GetManualTr
» One screen capture showing the result of the following set of actions:
o Select R from the main menu
o Select M from the submenu
o Enter the following, substituting each o with a space, and pres

Task 7

This task refers to StripLeadingSpaces.

, | COPYRIGHT
émoved by StripLea PROTECTED

Currently, any spaces at the start of a tra
i wicluded within the transmission.

also removes spaces that wer

Modify the cog ransmissions that begin with seven spaces are not
. even spaces should be trimmed as normal.

Evidence you need to provide: . lg
o  Your amended SOURCE CODE PROGRAM for StripLeadingSpaces v C19
EFducation |
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Task 8

This task refers to GetTransmission.

At present, the message ‘No transmission found’ is displayed for files that are nc
cause other exceptions.

Modify the code so that a file not being found calls ReportError with the stri
other exception should result in a call to ReportError with the string ‘File er

Evidence you heed to provide:

e Your amended SOURCE CODE PROGRAM for Ge
* One screen capture showing the result of option R from the m
as the file name

Task 9

This task refers to GetTransmission.

Currently, GetTransmission returns a string read from a text file without val
should contain dots represented by a single equals symbol, and dashes represen
symbols. Any other number of consecutive equals symbols would cause an inva

After calls to StripLeadingSpaces and StripTrailingSpaces, and the
character, add code that checks for the following within the Transmission st

o Four equals symbols in a row
* Two equals symbols followed by a space
e Two equals followed by the ‘end-of-line’ character

If any of these occur, a call should be made to ReportError, passing the strin
GetTransmission should then return an empty string.

Evidence you need to provide:
e Your amended SOURCE CODE PROGRAM for GetTransmission

Task 10

This task refersg

Currently, ti§ ram converts user-input plaintext into Morse code and displa

Modify the code so that each new Morse code message generated in SendMors
transmission format (e.g. =o===000=0=0=) and displayed in this format on the

Evidence you need to provide:

* Your amended SOURCE CODE PROGRAM for SendMorseCode
e One screen capture showing the result of selecting ‘'S’ on the main ment:

Morse Code 2018 (VB.NET): Programing Tasks Page 4 of 7
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Task 11

This task refers to Decode.

An individual dot or dash is known as a symbol. All possible combinations of on
assigned to letters. All combinations of four symbols are assigned with the exc

Task 12

This task refers to DisplayMenu and SendReceiveMessages, as well as a
ConvertMorseCode.

Currently, there is no option for the message to be entered in Morse code at the
DisplayMenu and SendReceiveMessages to add the following new menu
C - Convert Morse code

This new menu option will need to call a new subroutine ConvertMorseCode
arrays MorseCode and Letter. The new subroutine should ask the user to en
and print out the decoded message.

Any errors that arise as a result of users entering invalid characters, combinations
alphabet, or incorrect numbers of spaces should be handled with a call to Repor

Data entry error

Evidence you need to provide:

Your amended SOURCE CODF 2 :

Your amended SOU L RAM for SendReceiveMessages
The St ‘ ew subroutine, in full, called ConvertMorse
' () capture showing the result of the following set of actions:

ct 'C from the main menu
o Enter the following Morse code, substituting each a with a spa

s .. 0D0-0. . 0.0 L0,

Morse Code 2018 (VB.NET): Programing Tasks Page 5 of 7
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Task 13

This task refers to GetTransmission.

Currently, the program reads the first line of the text file and stores it in the vari
the code so that the user is asked ‘Which line number’ after they have specified
only the second line should be stored in transmission.

If the user requests a line that does not exist, or if they enter a value other than
display ‘No transmission found’ as normal.

Evidence you need to provide:

e Your amended SOURCE CODE PROGRAM. xansmission
o One screen capture showing tk

._ ‘the second prompt
i capture showing the result of the following set of actions:
o Select R from the main menu
Enter ‘message.txt’ at the first prompt
o Enter ‘1’ at the second prompt

Task 14

This task refers to SendMorseCode.

Morse code has been used in the past by the army and navy in times of war. As
Morse code, they would also probably be encrypted to make them less intelligib

Modify SendMorseCode to implement a Caesar cipher with a shift value of 5.
with o used here to represent a space. The top row represents plaintext and th
text.

G K N
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Task 15

This task refers to SendReceiveMessages and SendMorseCode

Currently, the program works only with letters. In this task, you will modify th
MorseCode to incorporate numerals using the Morse code values shown in th

You should append the values in the order shown below to the Letter and M
need to modify the Dot and Dash arrays, so that the binary tree structure fun
letters.

You will need to ensure that SendMorseCode assigns vallle;; of Index appr
in the array, i.e. the value for O (zero) will be store”, i lement of the

Index value of 27 should be applied. Frz Tndex value of 28 shou

OO | J|[o| O || W[N] O

Evidence you need to provide:
o  Your amended SOURCE CODE PROGRAM for SendReceiveMessage
e  Your amended SOURCE CODE PROGRAM for sendMorseCode
* One screen capture showing the result of selecting option S from the
the message to be encoded

Morse Code 2018 (VB.NET): Programing Tasks Page 7 of 7
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Structure Diagram (Complete)

Subroutines are called downwards, i.e. Main calls SendReceiveMessages, not the other way
Arrows pointing downwards indicate parameters; arrows pointing upwards indicate return values

Sub String Sub
DisplayMenu GetMenuOption
<
&
String Strin
GetTransmission GetNextLe

Morse Code 2018 (VB.NET): Structure Diagram

Page 1 of 1

COPYRIGHT
PROTECTED

9

Qg

Fducation |




Programming Questions (Solutions)

Answer/Guidance

1a | EMPTYSTRING

1b GetNextSymbol // GetNextLetter

1c 1

1d LetterEnd // ProgramEnd

1e Dash // Letter // Dot // MorseCode

1f Dash // Dot

1g Length // Write // ReadLing

1h i // Transmission

2 1 mark far TC owmg:
ble declared
ised to user/console input

o Specified file accessed/opened/passed to St reamReader object
o Different/Transmission variable set to first line of the file

3 1 mark for each of the following:

o (Repeatedly) prompt the user / accept user input
e Until X is entered / loop terminates at X

4 1 mark for each of the following (max 3):

e Integer array

o (Contains pointers

¢ Indicates which element to move to next...
e .. if the next Morse signal is a dash

5 1 mark for each of the following:

e Initially set to the first character in Transmission
e As spaces are removed, it points to the new first character

6 1 mark for each of the following:

e Integer is declared
o Set to the index of the last character in Transmission
e Loop repeats while L.astChar / last character is a space
e |If the last character is a space, remove it (from Transmission)
e Decrement LastChar /integer variable
e Return Transmission, withall s

oved from end/right COPYRIGHT

7 1 mark for each of the followir PROTECTED

o Gets ASCII

TextCharacter

le'o Gets value 65

ASCII value of A / 65 from ASCII value of PlainTextC
W ainTextLetter is A Indexis 1 (for example)

g
e Catch block executed if Try block fails to execute correctly / ge ; QQ
e File name mistyped // file not found // error reading file // error/e EdUQC&tii}ﬁ v

StripLeadingSpaces // error/exception in StripTrailing
Transmission/EOL not being a valid string

8 1 mark for each of the following:

Morse Code 2018 (VB.NET): Written Questions MS Page 1 of 2



Answer/Guidance

9 1 mark for each of the following (max 2):
¢ (onstants won't be accidentally changed
¢ By being at the start of the code, the code is easier to read/under
this is for the benefit of the human, not the computer)
¢ No need to remember (precise) values // constant names more m
code is more readable
10 | 1 mark for each of the following (max 3):
e A substring is part of a string
e |s used here to trim the first character/space from a string
e The substring is all characters besides th
o Is called repeatedly if multiple
11 |1 mark for StripLeadina
o Ifthe len: ssion is zero
1 maf : smission instance:
#riere is a file error (accept any error relating to code in the Tr
block executes // if the Try block fails / generates an error/exce
3 marks for GetNextSymbol instance:
e [fthe symbol is not a dot...
e ..notadash/minus sign...
e .. notaspace
12 | 1 mark for each of the following:
e CodedLetterLength variable setto 4
e For loop to run four times
e Symbol initially set to - (dash)
e Pointer setto 20
e Symbol then set to dot (on next iteration)
e Pointer setto 14
e Pointer setto 4 (on next iteration)
e Symbol then set to dash (on next iteration)
e Pointer setto 24
o Xretrieved from Letter array / X returned (only credit this mark
parse the arrays)
TOTAL MARKS

Morse Code 2018 (VB.NET): Written Questions MS Page 2 of 2
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MORSE CODE: Programmi
Suggested Solutions and Mark Schen

The following are recommended solutions, and not an exhaustive list of all possible
guidance should be used as a guide only. Discretion should be used in awarding credi

Task 1

1 mark IF statement after Fi1eName has been initialised

1 mark .txt suffix added only if missing

Filename = {

£y = -1 Then
F A % %

Filename

Main Menu

E — Receive Morse code
g — Lend Morse code
# — Exit progranm

Enter your choice: R
Enter file name: message

TER 8

s ®

1 mark Morse code translated to ‘TEA X when suffix is included

Hain HMenu

E — Beceive Horse code
% — Send Horse code
# — Exit program

Enter your choice: R

Enter file name: message,

TEA ¥

= =

Morse Code 2018 (VB.NET): Programing Tasks MS Page 1 of 18
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Task 2

1 mark Clause (probably Else) triggered by any input other than R, S or X

1 mark Correct message displayed in clause (R. any alternative wording, I. spe

If ¥enubption = "R™ Then
ReceiveMorselode (Dash, Letter, Dok)
Elself Menubption = "5% Then
SendMorselode{MorseCode)
Elzself Menubption = "X" Then
ProgramEnd = True

s riteline{ "8 t oan option fro

errar followed by main menu being re-displayed

B — Receive Horze code
& — Bend Hovze code
® — Exit program

Enter vour choice: §
Fleaze zelect an ophtion from the menu

Main Menu

R — Receive Hovse code
% — Send Morse code
¥ — Exit program

Enter wour choice:

1 mark Capital R followed by prompt for file

Main Menu

B — Beceive Morse code
% — Send Morse code
# — Exit progran

Enter your choice: R

Enter file name: _

COPYRIGHT
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Task 3

1 mark Uppercase options still function correctly
1 mark Lowercase r, s and x have the same effect as R, S and X respectively

1 mark No other inputs trigger a menu option

Menulption = GetMenulption()
Menulption = Menubption.Tolpper
If #enubption = "R" Then
ReceiveMorselode(Dash, Lett
Elself Menulption = 3% The
SendMorseCode (Mo

Elself Menubptd Then
P getil
End ITY '

Full marks can be awarded for any functioning solution; an alternative is to use O
uppercase letter in each If/Elself statement.

1 mark Lowercase r followed by prompt for file

Beceive Morse code
- Rend Morsze code

# — Exit program

Enter vyour choicel »
Enter file name:

1 mark Uppercase R followed by prompt for file

- S&gﬁ ﬁﬁ@g

- Bxit

by choice:z H
tile name: _

Morse Code 2018 (VB.NET): Programing Tasks MS Page 3 of 18
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Task 4

1 mark Creation of a loop that begins before prompt for message

1 mark Termination condition possible (A. if termination condition never actua

Dim validEntry As Boolean = False
Dim responseToYH &s String

While validEntry = Falss

fomsols

PlainTe

1 mark Every character in th

Bim lowerCaselout A3 Integer = 8
For ®= = L To PlainText.Length
If Char.Istower(PlainText(x - 1}3 Then
lowerCazelout 4= 1
End IT
Mewt

1 mark Check for any detected lowercase character (A. if part of same complex

1 mark Correct prompt displayed (R. any alternative wording, I. spelling/capita
lowercase characters have been entered

1 mark Response to prompt processed via variable or complex If statement
1 mark If user enters 'y’ (l. case), convert P1ainText to uppercase
1 mark Loop terminated if PlainText converted to uppercase

1 mark Loop terminated if there were no lowercase characters

IF lowerCaselout > & Then

COPYRIGHT
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1 mark Input sequence of °S’, ‘Basic’, 'y’ and Morse code output

Main Menu

B ~ BReceive Horse code
£ — Bend Horss cnds
2 ~ Exit program

Enter your choice: B
Enter wour message (uppercase letiers and spaces onlyl:
Iowercase Ietters detected -~ convert to uppercasze? (ysn

o ox w = » o = « = - =

1 mark Input sequence of °S’, ‘Basic’, 'n’ and re-prompt for message

HMain Henu

H ~ Beceive Morese cods
2 — Send HMorse code
¥ - Exit progra

B ~ Beceive Howse code
% — Bend HMorse caode
% - Exit program

Enter your choice:s B
Enter your message {uppercase letters and zpaces onlyl:
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Task 5

1 mark New menu option added in DisplayMenu (R. any alternative wording

Subr DisplayMenu()
i Writetine{)
{ Writebtine{"Main |

%rzteilﬁei”% -
CGdriteline(: - 5
Writebine("D - Display
Writebine{ "X - Exit

End Sub

1 mark Appropriate tlre used in SendReceiveMessages

1 mark Cal’¥§ playAlphabet in correct place

1 mark Letter and MorseCode arrays passed (R. if any other structures or varia

If Menulption = “EY Then
ReceiveMorselode(Dash, Letter, Dot)

Elself Menudption = 5% Then
Send¥orseCode (MorseCode)

ElseIf Menubption = "0 Then
Showdlphabet{ietter, Morselode)

Elsel¥ Menulption = "X Then
ProgramEnd = True

End If

1 mark Sub DisplayAlphabet declared

1 mark Two string arrays declared as parameters
1 mark An attempt to loop through each element of the arrays, even if unsucce
1 mark All plaintext letters correctly displayed

1 mark All Morse code letters correctly displayed

1 mark Space not displayed

Sub Showalphabet(Byval String, Byval dorseCode

For e tength - 1
tetine(letter(x) & 7 * & MorseCode(x})
Mext

End Sub
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1 mark Input of D and correct display of plaintext and Morse alphabets (R. if e
own line or if space is displayed)

nter your choice: B

= = o=
= =
=«

E
f
B
G
B
E
F
G
H
I
d
K
L
M
M
O
F
i
B
a
)
U
U
L
4
¥
Z

Beceive Porse code
Send Morse code
Display Horse alphabet
Exit progran

Enter wour choice:
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Task 6

1 mark Declaration of GetManualTransmission as a string function
1 mark Prompting user for transmission signal (R. any alternative wording, I. s

1 mark Returning the user input

Geturn Conscle.Readiine

Frid Function

1 mark Loop that continues until F or
1 mark Menu options corre . any alternative wording, I. spellin

1 mark Storaggeof

fing variable

2% 2%

Ry 03T

While Mot (selection = "F" or selection = "¥™)

e

n From a Fila™)
Jritetine("H - soter the transmission manuelly™)
- Readline

£nd while

1 mark User input of M results in no prompt for file name or attempt to access
1 mark User input of M results in a call to GetManualTransmission
1 mark User input of F results in prompt for file, followed by access to that file

1 mark Input string processed identically whether manually entered or from fi

Ty
If selection = "F" Then
Ton wWrite!VEnter Fils name: )
Filename = Cuor < Readiine(}
Dim Reader As Hew 59 Beader(Filename)
Transmissicn = Reader.Readiine
Reader.Closel)
Else
Transmission = GetManualTransmission)
Eput I .
Transmissicn = StripieadingSes =saiasion)
I¥ Transwissicn.iength ' 4
ingSpaces{ Transmission)
smission + EOL
Epud
Catch

1 mark Input of R’, ‘M’ and =0o===n00=0=0= results in plaintext AS

Enter your chodce: R

F ~ read the transmizsioen from a file
M — enter the transmission manually
]

Enter transmission signal

Morse Code 2018 (VB.NET): Programing Tasks MS Page 8 of 18

COPYRIGHT
PROTECTED

9

Qg

Fducation |




Task 7

1 mark Checking for seven consecutive spaces only at start of transmission

1 mark If there are seven consecutive spaces at the start, transmission is not t

1 mark If there are not seven consecutive spaces at the start, transmission is t

If Transmissicniength > 8 Then
If Mot (Transmission.IndexGf(™ Ty o= 8)
FirstSignal = Transmission(8)
While FirstSignal = SP&CE 2o
Transmissionieng
Transmisss:

ransmissio

insmission.Substring
ioniength > @ Then
tSignal = Transmission{@)

nd while
End I¥
End I¥
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Task 8

1 mark Any attempt to detect two exceptions separately, even if unsuccessful

be either before the Try block or within it)

1 mark Exceptions caught call ReportError with string ‘File not found’ (R. a
spelling/capitalisation errors)

1 mark Exception would not be triggered by a call to ReadLine

m Transmission 4s String
Dim TileFound £As Boolean

Try

Latch ex &5
ReportError{ "File not Found™)
End Try

1 mark Attempt to read file is only made if file exists

1 mark Second Try block, which must contain calls to ReadLine, StripLea
StripTrailingSpaces

1 mark Catch block calls ReportError with string ‘File error’ (R. any alternat
spelling/capitalisation errors)

1 mark No path through the code allows Transmission to remain uninitiali

If fileFound Then
Ty
Transmission = reader.Readiine
reader.Closef)
Transmission = StripleadingSpaces{Transmission}
If Transmissicn.iength(} » & Then
Transmission = StripTrailingSpaces{Transmission)
Transmissicn = Transmission + EGL
End IF
Catch ex &z Ewcsption
Reportirror] "Fils error®
Transmission = EMPTY!
End Try
End If

1 mark Input’of R’ followed by ‘mmm’ resulting in ‘File not found’ message

B —~ Heceive HMorss cods
£ — Band Morse code

A — Exit program

Enter your choice: R
Enter file name: mam
* File not found
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Task 9

1 mark checking for presence of four equals
1 mark checking for presence of two equals followed by a space
1 mark checking for presence of two equals followed by EOL (A. “#”)

1 mark ‘Invalid file format’ passed to ReportError in each case (R. any altern
spelling/capitalisation errors)

1 mark ‘Invalid file format” would only be displayed, at most,

1 mark Empty string returned in each case (A.

N.B. full credit can be given if all tF, . gs are checked for in a single line

If Transmission.Indexlf(T===="} » -1 Then
ReportError " Irealid File forsat™)
Return BEMPTYSTRINHG

End I

I¥ Transmission.IndexOf("== "} » -1 Then
ReportError{ " Irvalid File forsat™)
Return EMPTYSTRING

End If

I¥ Transmission.IndexOf(==" & EOL)} > -1 Then
ReportError{ " Invalid file format™)
Return BEMPTYSTRING

End IF

End IT
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Task 10

1 mark Variable to store transmission-format output

1 mark Loop to examine each character in MorseCodeString

1 mark Check whether character is a dot

1 mark If it is a dot, add a single equals to the transmission string (A. with or w
1 mark Check whether the character is a dash

1 mark If it is a dot, add three equals to the transmissio (A. with or with

1 mark Check whether the character is a
1 mark If it is a space, eiths: ree spaces added to the transmission scr

1 mark Ouf 5 € corfect for any valid combination of Morse code. One
bstring (or similar) to handle spaces between words.

Bim transmission &3 Siring = EMPTYSTRING
For x = 1 To MorselodeString.iength

If MorseCodeStringi{x - 1) = 7.7 Then
transmiszsion = transmission & = 7
£lself MorseCodeStringix - 1) = " Then
transmizsion = transmiszsion & Twws
Elself MorsefodeStringix - 1) = 7 ° Then
transmission = transmiszion & 7 0 F
End IF

#

2. adriteline(transmission)

1 mark Following input of ‘S, then ‘AQA AS’, output includes correct transmissi

Madin Menu

E — Beceive Morse code
£ — Bend Horse code
® ~ Exit programn

Enter your choice:
Enter your message { : teps and spaces onlyl:
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Task 11

1 mark Check for length of CodedlLetter being greater than four
1 mark Check for each invalid symbol given in question

1 mark Return * if invalid code detected (A. if errors made for previous marks)

1 mark No invalid value of CodedLetter would be checked using code alrea
material, e.g. only a valid CodedlLetter value would reach the ‘For i

If Codedietter.iength » 4 Or Codedietter
Codedietter = “. -, -" Or Coded:

Return %"

End IF

-=" O Code
Y a==" Then
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Task 12

1 mark New menu item added at the correct point in the menu (R. any alternati
spelling/capitalisation errors)

Sub Displaydenul)
e e ddritetine()
Jeriteline(™

&

Jrdteiine("8 - Becedwe Morss code™)
Jriteline{Y5 - Send Morse oode™)

Jariteiine{"C - fonwert Morse code™)
Sriteline ("X - Exdt progres”)

LJiritetine()

End Gub

o array parameters

1 mark Varizulik a Morse character is declared (A. if any attem
var ‘ ermine whether an entered Morse character exists in the

1 mark String variable to store the plaintext output
1 mark String variable to store Morse code input

1 mark String variable to store each Morse character in turn (mark can be awar
parsing individual letters, such as an array or list)

1 mark Any attempt to differentiate between a single space (between letters) a
1 mark Prompt the user to enter Morse code with any suitable method

1 mark Store the user response in a variable

Sub ConvertMorselode(Byvval MorseCode() &s String, ByWal Letter() as

im wvalidCharacter &s Boplean
Dim PlainText &3 Siring = 7
Dim MorseMessage 43 String
im MorseCharacter &8s String =
Dim consecutiveSpaces As Inbteger = 8

EERES

Consnledrite{Ente
MorseMessage

Forse code messags” )

.Readiine

1 mark Loop to examine each character in turn

1 mark Code checks each position for a dot

COPYRIGHT
PROTECTED

1 mark Code checks each position for 2

w o as

i Then
1A aracter = dorseCharacter & “.°
consscutiveSpaces = @

Elzelf MorseMessage{x) = “~7 Then
#orseCharacter = MorseCharacter & ©-
consecutiveSpaces = &

End IF

9
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1 mark Code checks each position for a space

1 mark Code checks whether it’s looking at the last character in the input strin
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1 mark Either of the above causes the program to process the Morse code lette
1 mark Any search method that would successfully find the Morse character in
1 mark Corresponding value in Letter array appended to plaintext for outpu

1 mark Callto ReportError with ‘Data Entry Error’ (R. different wordings, I.

FEIET

If (Morsedessage(x) = and consecutivesSpaces = 8) Oy _
{x = MorseMessage.iength - 1 And Mot (MorseMessage(x) = 7 7))

validCharacter = False

For y = 8 To Morselode.iength - I
If MorseCharacter = MorseCode(y) The
FlainText = PlainText & Left
validCharacter = T
#orseCharactes
End IF '
Hext g

ReportError(“im
gxit Sub
End IF

1 mark Presence of three consecutive spaces adds one space to plaintext
1 mark Plaintext output at end of subroutine

1 mark Output would always be correct for valid Morse code entry, including an

consecutiveSpaces 4= 1
£lzelf Morsetessage(x) = ¥ 7 and consecutiveSpaces = 2 Then
PlainText = PlainText & " ¥
consecutivesSpaces = &
£lzelf Morselessage(xn) = ¥ 7 Then
consecutiveSpaces 4= 1
End IF

Hewt

If Menulption = "R” Then
RecelveMorselode(Dash, Letter

Elself Menulption = "5" Ths '
Sendiorselode (Morses

Flzelf Menulnti

Beceive Horse code
Send Morse code
Convert Morse code
Exit progran

Enter your choice: §
Enter Morse code message.... .-
HI THERE
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Task 13

1 mark Variable to store the indicated line number

Function GetTransmission{) As String
Bim Filename &s Siring
Dim Transmission &s String
Dim lineNumber As Integer

1 mark Prompt to enter line number after file name has been entered

1 mark User input in response to prompt stored in appr
point in this part of the code)

2 variable (the Tr

=.Readiine()
e 1ine nupher:

3% 5

s

Dim Reader &3 Hew
Far x = 1 To lineMumber

Transmission = Reader.Readiine
Hext

1 mark Input of ‘R’, ‘message.txt” and 2’ outputs ‘No transmission found’

Main HMenu

B — Heceive Morse code
& — Rend Horse code
# — Exit program

Enter your choice: B
Entey file nampe: message .ty
Enter line number: 2
= Mo tranzmission found

COPYRIGHT
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1 mark Input of ‘R’, ‘message.txt’ and ‘1’

MHorse code

“HMorzse code
# — Exit program

9
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Enter your choice: H
Enter file name® message .txt
Enter line number: 1

TEA %
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Task 14

1 mark Space stored with an index of 5
1 mark Other character stored with an index five higher, i.e. Asc ("A™) + 6
1 mark Any attempt to ‘wrap around’ the characters V-Z, even if unsuccessful

1 mark V,W, X,Y, Z indexes altered to those of SPACE, A,B,(,D (0, 1, 2, 3, 4)

I¥ PlainTextietter = SPACE Then
Index = %

Else ;
Index = Asc{PlainTextiette ATy + 8

‘4 Then Index =
38 Then Index =
- 31 Then Index =

RN N S <~

R ~ Receive Mawse code
gx

£ — Bend Horsze cods
g — Exit program

Enter vour choice: §
Enter your messags (uppercase letters and spaces only

~ » B S o ® % »
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Task 15

1 mark Adding numerals 0-9 as strings to the Letter array
1 mark Adding Morse equivalents to the MorseCode array
7 marks One for each correct value that is highlighted below in the Dash arra

6 marks One for each correct value that is highlighted below in the Dot array

Dim Dash = {20, 23, 0, 0, 24, 1, o, 17, EM, 21, M, 25, o, 15, 11,
10, 0, 0, 0, P, o, P, 0, 0, 0, 0, 0, 0, 0}

Dim Letter‘ = {n zu, a!ﬁn, zuBn’ “(:”_' usﬂsn !EEH"
npu’ “Q“_, u(gu, uSu’ uTu ey por ayg 430
"8“, "9&1!}

szu, IIIII’ "J"
A u@n’ n1u, u2|

‘0, 26, BB, 19, o, 3, 0, 7, 4, EH, o,

o, BB, o}

Dim Dot = {5, 18

B EE e

Dim Morsecé

" " s 58 s us b5 a ax 15 us 15 s 15 us " " " won
- - . -

1 mark Assigning Index values of 27-36 for numerals 0-9, even if unsuccessfi
1 mark Successfully assigning all Index values

1 mark Not overwriting those values using the existing ASCII code, i.e. use o

If IsNumeric{PlainTextietter) Then
Index = Integer.Parse(PlainTextietter) + 27
£lselt PlainTextietter = S5PALE Then
Index = &
ise
Index
End IT

il

Asc(PlainTextietter) - Asc( &™) + 1

1 mark Correct output for encoding a string of 123

Main Menu

B — Heceive Morse code
£ — Send Horse code
E - Exit program

Enter your choic
Enter YOUE. e corcass letters and spaces only
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Name

ZigZag Education supporting
AS AQA Computer Science Paper 1

Summer 2018

MORSE

Electrofiic Answer Document (EAD)

Instructions

e Enter your name in the box at the top of this page
e Answer all questions by entering your answers into this document

e Remember to save this document regularly

e Save and print this document and any additional pages

e Answer all questions

e The marks available for each question are shown in brackets

e You will need:
O access to a computer
O access to a printer
O access to appropriate software
o electronic copies of the required skeleton code
o EAD (Electronic Answer Document)
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Remember to save this document regularly

Written Questions

Answer all questions.

Answer

10

11

12
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Programming Tasks

Answer all questions.
Remember to save this document regularly

Answer

10

11

12

13

14

15
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