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1 (a)

1 mark per row

Statement Low- High-

level level

The same language can be v
used on computers that
use different hardware

It allows the user to directly v
manipulate memory

It allows the user to write
English-like words

<

It always needs to be v
translated into object code
or machine code

4
(AD1 1b)

No mark if more than 1 tick for that row.

Allow other indications of choice (e.g. cross) as
long as clear.

()

(iii)

1 mark for feature
1 mark for matching description
e.g.
* Translator / compiler / interpreter ...
» .. convert to low-level/machine code
« __.allow program to be executed / run
« . produce executable file (only for compiler)
» ...stops execution when error found
(interpreter only)

» Run-time environment / output window. ..

s . .allows program / code to be run /
executed

s ...shows output of the program / code

» Error reporting / diagnostics
« .. identify location/detail of errors

s _..suggests fixes

* Debugger ...
+ _ find errors

s Stepping ...
= ... execute/run the program line by line

+ Variable watch...

4
{AO2 1b)

Allow other sensible names for features.

Description must add more than is given in the
identification of the feature to be awarded. For
example, “keyword highlighting, highlights
keywords” is 1 mark for the feature only.

If compiler and interpreter given as two distinct
features, allow both (with suitable descriptions). Do
not allow translator and compiler/interpreter.

Description must match feature.

“finding errors” is NE for description of error
reporting.

Allow sensible references to Al where appropriate.
Sensible description of use needed.

Allow other sensible features of an IDE (e.qg. line
numbering, auto indent, collapsed blocks, etc) with
suitable description.

For text editor / error diagnostics / debugger, allow
other sensible features listed as features in the
mark scheme as description (e.g. “text editor,

+« ... see the contents/data held in variables

+ Break points ...
+ .. will allow the program to stop at a
chosen / set position

+ Text/code editor...

+ . .allows program code to be written /
entered [ changed

+ . .allows errors to be fixed

» Pretty printing // keyword highlighting. ..
« ... allows keywords / variables to be
coloured / identified

+ Keyword completion // syntax suggestion...
* ...suggests code/syntax when first part
entered.

provides pretty printing”, “debugger, provides
stepping”)
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4 | (b) | (§) *  high-heval & Ignone spalling errors,
¥ / (i 1k,
stops [/ crashes prfn
L | =]
*  axacutable
« without
5 |a » To convert it to binary/machine code 1 Maximurm 1 mark
+  The processor can only understand machine code (A0 1a)

b « Compiler ranslabes all the code in one go. ., 4 1 mark io be awarded for the comect identification and
» ..whereas an inlerprefer ranslates one line at a time | (A0 1b) | one for @ valid description up 1o & maximum of 4 marks.
= Compiler creates an axecutable. .. Mo more than 2 marks for answers relating onlby to
» ...whereas an inlerpreter does notlaxecutes one line interpreters and no more than 2 marks for answers only

al @ tirme relating io compilers.
« Compiler reports amors at the end...
« _whereas an interpreter stops when it finds an ecror

L] « Ermor diagnostics (any examphe) 2 1 mark per bullet io & meximum of 2 marks.

« FRun-time environment (AO1 1a) | Only 1 exampla per bullet, 8.g. auto-comect and auto-
= Editor (any feature such as aulo-correct, auto-indant) indent would only gain 1 mark,

= Translalor

= Varsion control

* Break point

» Stepping

2021

Transistor has two states i Allow values for BP1

1 represenis on, 0 represents off
Each transistor siores one bit
MuRlipla transislors used (o store a binary value

(b)
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2 (b} 1 mank per bullel o max 2 2 Accepl “human language” as English far BP4
+ Easier/quicker for humans lo write
* Easieriquicker 1o read / understand / remembaer | A9 | Easier to use” is too vague
« Easler/quicker io malntain [ debug / spot errors o<}
= __ _becasuse code is closer to English / uses English
words
= Less code to wnie
+ . _becausa ona HLL instruction represents many
assembly instructions
* Pariable (batwean procassors) & will work with
different types of computer

2 (e} 1 mark per bullet o max 2 2

= Each characier [in characier set) has a unigue
{binary) nurnbertvalue AL

= Each character in the string is assigned its 1als)
associated numberivalue

= The (binary) value of each characier is
slomed/combined (in ander)

= . byexample e.g. The binary value for O, than for
r, then foru

= Lises ASCIExtended ASCI/Unicode

2019

z 5] 1 mark per bulet b0 max 4, 2 mark max per maéthod 4 Mark first method only in each section
A0 b (4)

Compiler

...translates code In one go | all at once

- produces an executable file [ does nod need (o be
compled again

# lInierpraber
...ranglates code line by line.
= __will ba interpreted / translated evary tima it is run
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T (ap {ii) |1 mark per bullet, max 2. 2 Allow examples of keywords (eg IF / ELSE [ WHILE) as
2™ bullet point.
=« gimed at humanaifunderstandable by humans /
program mers Do mot eward marks for naming languages such as Java
= English ke structure § syntax . Prythan, el
=  Nust be translated'compiedinterprated (oefora it can
b run) Dum:ltmﬂ marks for stating what a high level
*  Allows programmaer to deal with the problem instead anguage isn't (Le. describing what low level code is).
af considering the underdying hardware // an i B
abstraction from the hardware |/ hardware Do naot allow “sasy o use

indepandent /f poriable
Do not allow ‘has to be converted” without into what i.e

miaching code &,
[ (&) 1 mark per bulled, man 4. 4 O miark fior identifying, one mark for describing. Accapt

description of a toel withoul (or with incorrect) naming of

&.q0. tha tool.

= Editor

to enable program code o be entered’ediled Allow sansible descriptions which 9o across pairs or

nama clher toals sensibly (0.9, aditer | highlighting

= Error diagnostics | debugging syniax)

* to display information about errors (Syniax / run- ) )

tima)} | location of arors Allow any sensible ool that an IDE provides (8.9, aulo
. . suggest solutions decumentation, help tools, pratty printing ete. )

*  Run-fime environment
- bo enabse bo the program 1o be
« . check for run time emors | est the program

*  Transkator [ compiler | nlerpreter
= ___to convert tha high level code inbo machiog coda |

low level code / binarg
« _.lo enable o code to be executed / run
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4 |f 1 mark for identification, 1 for maiching description 4 Do niot allowr suto-documentation.
@.9. Can gel descriplion mark, without identificationfincomect
= Error diagnostics/debugger identificatisn
= . highlight errors/suggest changes
Alloww:
= Run-tima envirenmant = Variable walchiwindow
= . Leds you rundbest the program = Sea how the values changa
» Texi edior
* . haghlightl key words Do nod allow compilanfinterpretar
* . aulo-indent
= .10 lypefedit source coda
o | Aulc-comphels
« . Faghlight syribi efmors
« Varsioning tools
= ... To allow for racing back
= ...To creale new filas with changes
« Stepping'breakpoints
= _ Allow tracing of algorithms
4 g Max 2 for compiler, 2 for inlarpraber 4 | The uses must be diferent for compiler and interpreler

Carmpiler

« Toconver o low-level in one go

Create an executablelexport the fie

To disfribute the softwane

Users will have no access 1o sounce code. ..

.50 No-one can edilisteal'copy the codelprogram
Use for emor detection

Inkerpribes

« Toconvert to low-leval ling by ling

= To tast the program [ to find emors

* silops running when it finds an erorfishows the location of
tha error whan found

= ilis guicker (compared 1o compiler] 1o re-interprel tham re-
campile
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High level code ;
=  human orienfed code / wrillen by programmaers
+ contains words for commands [ closer 1o
English/natural language
+ Machine independent /Fortable to differant
syshams

Meads io be translated bafore i can be executed.

+  Problem based
+ Ckna (high levael] command aqualas o many
mmaching code instructions.

Machine code:
+  Code for the CPU to execute / nol readily
undersiandabde by humans
binary instructions
specific io a particular (type of) computer ! nod
peortable to different systlams
+  does not need to be translated

[max 2 marks for each type of coda)

Award marks for comect poinis aboul machine code made
undar high level code and vice versa.

D not acospl Maching code is in Hex

+ To tranelate the high level cods inte mechine code
+ To pick up (syntax) errors

Translate o objed code is acceplable
Accept “esrors” on is own, but do not accept answers

refeming specifically bo logic or runtime armors.
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