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PROGRAMMING PARADIGMS. TRANSLATORS. 2014-2015 (PAPER 2)
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ANSWERS
	Part
	Answer
	Mark
	Additional Guidance

	6 (a)
	Machine code is the binary instructions that can be decoded and executed by the CPU. 

Assembly language is a text representation of the binary codes. 

Assembly language makes use of short codes (mnemonics) and symbolic addressing.
	1

1

1

[Max 2]
	Any 2 points.

	(b)
	Much harder to write assembly language.

Assembly language not portable to other CPUs.
Needs a detailed understanding of the CPU structure / registers / memory management.
	1

1

1

[Max 2]
	Any 2 points.





PROGRAMMING PARADIGMS. TRANSLATORS. 2014-2015 (PAPER 2)
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ANSWERS
	Part
	Answer
	Mark
	Additional Guidance

	7 (a) 
	A reserved word is a special word used in the programming language which has a specific meaning.

An identifier is used to refer to a variable or constant.

Reserved words cannot be used as identifiers.
	1


1

1

[Max 2]
	Any two points.

	(b) (i)
	A syntax error means that a mistake has been made in the grammar of the program.

For example:
PRINT value X 2 instead of PRINT value * 2

	1


1
	1 mark for description.


1 mark for example.

	(ii)
	A logic error means that a mistake has been made in the meaning of the program.

For example:
PRINT value * 20 instead of PRINT value + 20

	1

1
	1 mark for description. 

1 mark for example.

	Total
	
	6
	





PROGRAMMING PARADIGMS. TRANSLATORS. 2014-2015 (PAPER 2)

[image: ]


ANSWERS
	Part
	Answer
	Mark
	Additional Guidance

	11 (a)
	Comments added to make clear the purpose / workings of the code.

Indents used to show the control structures – eg loops, if .. then .. end if

IF X=2 THEN
	PRINT “X has value 2”
END IF
	1

1


1
	Example not needed here but could say something like indents used to show start and end of loop.
Accept that indents may be compulsory.
Any reasonable example that includes an indent.

	(b)
	Trace table is used to find the value of variables at each step in an algorithm / program.

It may be used when debugging a program.

The manually calculated value at each stage of the program is compared with that actually set in the program.

It may be used when designing a program by writing an algorithm.

A trace table is useful for designing or debugging a loop structure.
	1

1

1


1

1
[Max 3]
	


	Total
	
	6
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ANSWERS
	Part
	Answer
	Mark
	Additional Guidance

	4 (a) 
	Declarative – Prolog, SQL, CSS

	1

	Accept any valid language

	(b) 
	Imperative – VB.Net, Delphi, C, Python, Assembler
	1
	Accept any valid language

	(c)
	A declarative language consists of statements of facts. These facts can be consulted using questions to be used to query those facts.
For example, if a Prolog file contains:
likes(mary,food).
likes(mary,tea).
then the question
likes(mary, food).
Will return “yes”

An imperative language consists of statements which cause actions to happen/ give commands for the computer to perform. For example, in Visual Basic:
x = 26
Or

MsgBox("Hello World")
	1

1






1

1
	In each case, 1 mark for description, 1 for valid example







Row is correct if it omits repeating values.


	(d) (i)
	Java is compiled to bytecode/intermediate code by the developer. 

The bytecode is then interpreted by the Java Runtime Environment.



	1

1





	1 mark for compiling at development time

1 mark for “just in time” interpreting (need not use the JIT term or name JRE)

Order is important 

	(ii) 
	The benefit is that the same Java bytecode can be used on almost any computer as long as it has a JRE (interpreter).
	1
	1 for “run anywhere”

	Total
	
	9
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ANSWERS
	Part
	Answer
	Mark
	Additional Guidance

	3
	(a)
	
	Optimisation means taking code and removing redundant sections.

It means replacing slow running code with faster code.

Structuring code for specific architecture / CPU.
	1

1

1

Max 2
	Any 2 valid points; max 2

	
	(b)
	
	Assembly language is a low level programming language.

It is made up of mnemonics.

Each line of assembly language translates to exactly 1 machine code instruction.

Uses symbolic addressing.
	1

1

1

1

Max 2
	Any 2 valid points; max 2

	
	(c)
	
	In a declarative language the code specifies how data are related and what should happen to them.

It does not specify how the data is processed or the control but just what should happen.

Declarative programming contains logic statements and relationships.
	1


1

1

Max 2
	Any 2 valid points; max 2

	Total
	
	6
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ANSWERS
	Part
	Answer
	Mark
	Additional Guidance

	13
	(a)
	
	An object oriented programming language is one which treats all data as objects.

Each object will be a member of a class which defines the type of object.

Each object in a class will have one or more attributes (for example a class called “person” might have Name, DateOfBirth as attributes)

Each object in a class will have one or more methods attached to it (for example, a class called TextFile might have a method called GetFileContent or DeleteFile)
	1

1

1

1

1

1

Max 6
	

	
	(b)
	
	StaffID, Surname, Wage, StartDate are attributes

SetWage and SetStartDate are methods
	1

1
	Must get all right for the mark

	
	(c)
	
	Inheritance means one class is based on another class

In this case, the manager class could be inherited / derived from the staff class.

It will have the same properties and methods but will also have a property called “certificate” / method called “SetCertificate”
	1

1

1
	

	Total
	
	11
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ANSWERS
	Part
	Answer
	Mark
	Additional Guidance

	6
	(a)
	
	Handles calculations / comparisons

controls the fetching and execution of all instructions.

RAM stores the currently executing program and the data being processed.
	1

1

1
1
	1 mark for calculation or similar
1 mark for fetch / execute

1 mark for program storage, and 1 mark for data

	
	(b)
	
	Allows extra interface cards to be added to the computer.

The cards might be for graphics or sound

Allows for fast disks to be connected.
	1

1

1

Max 2
	One mark for each valid point.

	
	
	6
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ANSWERS
	Part
	Answer
	Mark
	AO
	Further Information

	8 (b)
	The student attempts to fix the faults.

The student re-tests the program.

The student continues this until the faults are repaired.
	1

1

1

[max 3]

	AO2
	Answers do not need to refer to the students directly.

Accept the answer if the student determines the type of error.

	Total
	
	8
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ANSWERS
	Part
	Answer
	Mark
	AO
	Further Information

	5(a)
	Time efficient means that the algorithm will complete as quickly as possible
	1
	AO1
	Accept reference to binary search

	
	It has been optimised to remove unnecessary or repetitive steps
	1
	
	

	(b)
	The binary search is efficient because in a sorted list you can immediately eliminate half the data from the search at each stage
	1
	AO1
	

	
	The algorithm does not need to compare every item in the list to the search item
	1
	
	

	
	Binary search takes contents space (O(1)) so the space taken by the algorithm is the same for any number of elements in the array
	1
	
	

	
	
	[max 2]
	
	

	(c)
	A trace table shows the values of each variable at each stage of the process
	1
	AO1
(1)
	Accept answers with reference to the binary search

	
	The steps of the algorithm are manually followed
	1
	AO2
(2)
	Allow selectors/classes/ID/tags

	
	The variables in the table are updated to show the result of each step
	1
	
	

	Total
	
	7
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ANSWERS
	Part
	Answer
	Mark
	AO
	Further Information

	4(a)
	Is classed as a low level language.

Is written in mnemonics.

One assembly code instruction represents one machine code instruction.

Assembly language code resembles the machine code of the processor.

Assembly code is converted to machine code using an assembler.
	1

1

1

1

1

[Max 2]
	AO1
	Award 1 mark per point up to a maximum of 2 marks.

	4(b)
	Indicative content

Low Level
Close to machine code.
Is faster to process as closer to machine code and produces faster programs.
Complex to understand.
Code written is often specific for a CPU.
Usually used to write programs for hardware.

High Level
Closer to human language.
Slow to process.
Uses abstraction.
Can be run on many machines and different types of hardware.
Usually used to write application software.

	

1
1

1
1
1


1
1
1
1

1

[Max 4]
	AO1
	Answer must make a comparison or contrast between the languages. Award 1 mark per comparison.

Comparison can be:
Low to high level 
Or
High to low level.

Candidates cannot score 2 marks by stating the same feature for both low and high level languages.



	Part
	Answer
	Mark
	AO
	Further Information

	4(c)
	IDE can use an error checker
…to identify and debug any errors.

Provides debugging tools such as step through
…to help identify where errors in logic occur.

Provides an editor to write code
…which can be syntax checked.

Auto completion
…which minimises errors / saves time.

Includes a translator
…which allows you to compile / interpret / debug code.

Allows break points to be set
…which makes code more readable / helps bug fixing.

Allows automated testing
…which is more efficient.

Variable values can be displayed whilst code is running
…which allows the variables to be traced in real time.

Bracket matching
…which minimises errors.

Line numbering
…which helps navigating complex code.

Auto formatting 
...auto indent / colour coding key words.
	1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

 [Max 6]
	AO1
	



	Part
	Answer
	Mark
	AO
	Further Information

	4(d)(i)
	Takes source code from language. 

Written in the form of sentences.

Creates a table of tokens.

If it finds an invalid token it generates an error. 

Is the first phase of a compiler. 

Removes white space. 

	1

1

1

1

1

1

[Max 2]
	AO1
	

	4(d)(ii)
	Parsing 
Takes the input from a lexical analyser

…in the form of token streams.

The tokens are compared against a set of rules to
…detect syntax errors in the code. 

	1
1

1

1
1

[Max 2]
	AO1
	







PROGRAMMING PARADIGMS. TRANSLATORS. 2020-2021 (PAPER 2)
[image: ]
ANSWERS
	Part
	Answer
	Mark
	AO
	Further Information

	4a
	Low level language

Benefits:
High speed of executing program.

Interacts with hardware directly.
	1

1

1
[3]
	AO1
	Accept any reasonable answer

	4b(i)
	Returns the value of an expression C-B+A
	[1]
	AO2
	Accept either word description of task OR letter expression

	4b(ii)
	17
	[1]
	AO2
	

	4c
	1. Lexical analysis

2. Code generation
	1

1
[2]
	AO1
	

	
	Total
	7
	
	






PROGRAMMING PARADIGMS. TRANSLATORS. 2020-2021 (PAPER 2)
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ANSWERS
	Part
	Answer
	Mark
	AO
	Further Information

	9a
	male (Talgat)

female (Gulmira)

parent (Arman, Talgat)
parent (Gulmira, Talgat)

	1

1

1

[max 3]
	AO2
	

	9b
	The program code of the imperative language has its own strict sequence, while the program code of the declarative language does not have a strict sequence.

The imperative language answers the question "How to do?", And the declarative "What to do?"

Declarative programming simplifies the program and Imperative programming can increase the complexity of the program.
	1



1

1

[max 2]
	AO1
	Accept other correct comparisons. 


	
	Total
	5
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ANSWERS
	3f
	Readability

to be easily understood by colleagues

properly and consistently formatted and uses clear, meaningful names for functions and variables

decomposition of the software’s functionality into simple and specific functions

any tricky sections are clearly noted

Comments

explain clearly everything about a program which is not obvious to a peer programmer

block comments should go at the top of every source file 

comments should precede functions with a description of the function’s purpose

inline comments should go near important lines of code within functions or with variables when they are initialized.

Meaningful identifier name 

names given to classes, variables, and functions should be unambiguous and descriptive

the names x and y should only be used to describe coordinates

the names i, j, and k should only be used as variables in for loops

other one-letter names should be avoided

Indentation

within any bracketed block, all code is indented in one tab

each additional for, while, if, or switch structure introduces a new block which is indented

White Space

should be used consistently to improve readability

between functions

in the expressions

Function Usage

shortens program and improves readability

should perform only one task

Output

all the input and / or output data should be clearly labelled to make it understandable for users
	1

1

1



1


1

1

1


1


1


1



1

1



1


1


1

1

1


1



1

1


1

1

1

1

1

1

1



	AO1
	Award 2 marks for naming the rules

Award 2 marks for their explanation

[max 4]




image3.png
6 (a) Explain the difference between machine code and assembly language.





image4.png
7 (a) Explain the difference between a reserved word (keyword) and an identifier in a
programming language.

(b) A programmer is reviewing a computer program and finds a number of errors.

(i) Explain the meaning of the term syntax error and give an example.

(ii) Explain the meaning of the term logic error and give an example.

[Total: 6]





image5.png
11 (a) Program code is often written to include comments and with parts of it indented.

Why are these things done? Give one example of a code fragment which would be
indented (you may use pseudocode or a high level language of your choice).

[Total: 6]
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4

(a) Name one example of a declarative programming language.

(c) Briefly explain the difference between declarative and imperative languages. Give an
example statement in each language type.





image7.png
(d) The Java language is partially compiled and partially interpreted.

(i) Briefly explain what this means.

[Total: 9]
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3 [lanTe onpeaeneHue Kaxaomy 13 TEpMUHOB.

(a) OntumMuzaums





image9.png
13 «Burger-fun» ncnonb3yeT 06bEKTHO-OPUEHTUPOBAHHbI A3blK MPOrpaMMUPOBaHUs Ans 6asbl
[aHHbIX COTPYAHMKOB.

(a) ObbsicHuTe, 4YTO O3Ha4YaeT TEPMUH OBBEKMHO-OPUEHMUPOBaHHbIU,  WNCMONb3ys
cnepyoLme TEPMUHBL: knacc, Yyacme (Unu npumep), o6bekm, ampubym (unu ceolicmeo)
1 memod. MNpuseanTe NpUMEPHbI aTpudyT M MeTOA.





image10.png
(b) B tabnuue npepnoctasneH knacc CotpyaHuku. OnpegenuTe, Kakue n3 nepevmcrieHHbIx
3ANEeMEHTOB ABMSAOTCA aTpubyTamu, a Kakue metogamm.

CoTpyAHUKK

IDCotpynnuka

Damunus

3apruiaTa

Hauanbhas nata

Oxnazn

HaGop HavanbHbIX faT





image11.png
(c) Bce meHenxepbl umeloT cepTudukat: OOMH M3 KnaccoB HasbliBaeTcA Manager U
ucrnonb3yetcs B 0ase AaHHbIX. Mcnonb3ys knacc Manager, OGbsICHATE TEPMUH
HacnedosaHue.





image12.png
6 (a) CucreMHbln pa3paboTymk Bbibpan 00bEKTHO-OPUEHTUPOBAHHDIV A3bIK
nporpammmpoBaHusi Ans pa3paboTku cuctembl. OnpegenvTe gBa NpyM3Haka 3TOro Tuna
S13blka NPOrpaMMMPOBaHUS, KOTOPbIE MOXHO MCMONb30BaTh, M 06BACHUTE, NoYemy Bbin
BbIOpaH Kaxablvi MPU3HaK.

Mpu3Hak 1

MpuynHa

MpusHak 2

MpuynHa

(b) YkaxwuTe, kakoh 06 BEKTHO-OPUEHTUPOBAHHBI A3bIK NPOrpaMmMmMpoBaHus Bl Gbl
BbIOpanu.





image13.png
8 A student tests a new computer program.




image14.png
(b) The student finds errors in the code. Describe the steps that the student should perform.





image15.png
5 A student writes a program that includes a binary search algorithm.

(a) Explain the meaning of time-efficient when describing an algorithm.

[Total: 7]





image16.png
4 (a) Give two features of an assembly language.





image17.png
(c) Code is often written in an Integrated Development Environment (IDE).

Describe three benefits of using an IDE.





image18.png
(d) There are several stages in the compilation of a program.

(i) Describe what happens during lexical analysis.





image19.png
4 A programmer writes the program.

INP RAM
STAA 0 1 2 [ 3 [ 45678169
INP 901 | 310 | 901 | 311 | 901 | 312 [ 211 | 110 | 902 | ©
STAB
INP 10 [ 11 [ 12 [ 13 [ 14 [ 15 [ 16 [ 17 [ 18 | 19
STAC 9 4 [ 120 0 0 0 0 0 0
SUBB
ADD A
ouT
HLT
10 ADAT
11 BDAT
12 CDAT

CONONAWN 2O

(a) State the level of the programming language of the given code and describe its two
benefits.

Level of the programming language

Benefit 1

(b) (i) Identify the task that this program code performs.

(ii) Determine the result of executing the lines 6-9 of the program, if the values of the
variables are following: A=9, B=4, C=12.

1]

(c) Name the missing stages of program compilation.

source syntactic object code
1 : 2 ;
code analysis file pnmlzanon

2]

[Total: 7]





image20.png
A program represents a set of facts 1-6.

AU WN

Meaning

male

male (Arman) .

(Kakharman) .

female (Ranida).

female (Oryngul).

parent (Kakharman, Arman).
parent (Ranida, Arman).

line 1

Arman is male

line 3

Ranida is female

line 5

Kakharman is Arman’s parent

(a) Write facts to show that Arman and Gulmira are the parents of the boy Talgat.

[Total: 5]





image21.png
1 (a) Give two differences between first-generation and second-generation programming
languages.

Difference 1

(b) A teacher gives students an executable file (*.exe) that helps to calculate and manage
their pocket money.

(i) Give two advantages of giving only the executable file.

Advantage 1





image22.png
(ii) Give two disadvantages of giving only the executable file.

Disadvantage 1

Reason
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(d) Name two stages of program compilation and give one feature of each.

[Total: 13]




image24.png
Part

Answer

Mark

AO

Further Information

1a

First-generation used machine code, second-
generation used assembly languages

First-generation used binary numbers
(codes), second-generation used opcodes /
mnemocodes that makes it easier for
understanding

First-generation (machine language)
instructions are executed directly via CPU
while second-generation needs an
assembler for converting the instructions to
machine or object codes

it is easier to debug the code written in the
second-generation language than the code
written in first-generation (machine language)

AO1

Not accept the answers
without comparison

Accept any reasonable
answer

1b(i)

it can be executed on any computer
No need additional software

students cannot make changes (impossible
to break)

[max 2]

AO2

Do not accept devices

Accept any reasonable
answer





image25.png
1b(ii)

it is impossible to adjust for each student

any changes have to be done centrally by
teacher and spread again

students cannot see the algorithm / logic of
decisions made

students cannot make changes (no
possibility to improve) / not flexible

the file is infected with a virus

[max 2]

AO2

Accept any reasonable
answer





image26.png
For education purposes...

...so0 students interact with the code...

...line by line

For debugging...

...interpreters read code line by line...

...that helps to find the errors on early stages
Adding new blocks of code...

...where it is needed to test the added
code...

...immediately / separately from the rest of
the code

[max 3]

AO1

Award 1 mark for the purpose
Award 2 marks for
explanation
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1d

Lexical analysis
All code is divided by tokens/lexemes

...puts each statement into the form best
suited for the syntax analyser

...removes white space and comment text
Syntax analysis

...checks language statements against the
rules of the language

...creates a parse tree
Code generation
...produces the object file.

...carries the exact meaning of the source
code.

...makes efficient in terms of CPU usage and
memory management.

Code optimization
...eliminates dead code
...deletes spaces

...eliminates variables which not used

[max 4]

AO2

Accept any reasonable
answer

Total

13





image28.png
(c) The following message is output when the program is executed: ‘Variable or property
types do not match or are not compatible’.

Name and describe the type of error that causes the message to be output.





image29.png
3c

run-time / execution error

occurs while the program is running /
executed

examples: |0 errors / encoding errors /
undefined object errors / wrong data type

[max 2]

AO1

Award 1 mark for the type of
the error

Award 1 mark max for the
description

Accept an example of error
for 1 mark
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(d) Insertion sort and bubble sort are sorting algorithms.

(i) State two similarities between insertion sort and bubble sort.
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3d(i)

both are not efficient for a large amount of
data

same time complexity (in the worst case) /
algorithm complexity (O(n?))

same space complexity (in the worst / best
case)

a lot of times of repeats while sorting

both algorithms use swaps (if elements are
unordered)

both algorithms use nested loops

comparisons of elements

AO1

Accept ‘Same time complexity
(in the best case)’

3d(ii)

in average insertion sort is faster.

number of swaps is less than in bubble sort.
bubble sort swaps adjacent elements while
insertion sort inserts the item into its correct

position (shifting adjacent elements)

insertion sort considers that the first item is
already sorted (range)

bubble sort starts every pass from
comparing the first element

insertion sort harder to implement than
bubble sort

[max 2]

AO1

Accept any reasonable answer





image32.png
(f) Name and describe two rules of good programming style when writing a program code.





image1.png
5 Computer programs written in a high level programming language need to be converted to
machine code in order to be executed. This can be done using either a compiler or an
interpreter.

(a) Most programs which are produced for sale are compiled. Explain the reason for this.





image2.png
Part

Answer

Mark

Additional Guidance

5(a) The program can be run without any further 1 Either reason is
software needed on the user’s computer. acceptable
Need to protect the source code.

(b) The linker will take object code and convert it to 1 Any one point
executable machine code.
The linker will link in any special libraries which
are needed by the program.

(c) The break point will cause execution to stop at a 1 Also accept reference

particular point in the source code.

At this point the programmer can check values
of variables to make sure the code is executing
as expected.

[2]

to stepping through
code after break point





