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COMPUTER SCIENCE — UNIT 3 · Software Design —
BNF & Syntax Diagrams
Topic 3.6 — Defining the syntax of languages and data formats using Backus-Naur Form and

syntax diagrams

Building BNF definitions for constants, postal addresses, ISBNs, WiFi QR strings and website URLs,

using terminal and non-terminal symbols, alternation, repetition and concatenation; and drawing

syntax diagrams as an alternative visual notation.

2015 specification · current

Estimated time for entire question pack: ~54 min

Derived from the Unit 3 pace of ~1.5 min/mark, padded for written-prose answers (36 marks over 5 questions).

You are advised to not attempt to complete all of this in one sitting.

ABOUT THIS QUESTION PACK

This is a comprehensive topic question pack, not a single

mock paper. It contains every question from the WJEC A2 Unit

3 papers (Summer 2017 – Summer 2024, COVID gap) that

maps onto Topic 3.6 of the 2015 specification.

Questions are ordered by source paper date.

INSTRUCTIONS

Use black ink or black ball-point pen. Show all working. A

calculator is allowed where useful.

All question content is © WJEC CBAC Ltd. and reproduced for revision

purposes.

For Examiner’s use only

Q Source Max Mark

1 S17 Q7 8

2 S18 Q8 11

3 S22 Q7 6

Q Source Max Mark

4 S23 Q9 5

5 S24 Q7 6

Total 36
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Software Design — BNF & Syntax Diagrams — what the spec asks

WJEC GCE A Level Computer Science (from 2015) · Unit 3: Programming & System Development · Topic 3.6.

Backus-Naur Form (BNF) basics

Meta-language for describing the syntax of another
language.

Rule format: <rule_name> ::= alternative1 |
alternative2.

Non-terminals in <angle brackets>; terminals appear

literally (often quoted).

Recursion expresses repetition (e.g. one-or-more

digits).

Building blocks for BNF

Single character classes: <digit> ::=
0|1|2|3|4|5|6|7|8|9.

Lowercase / uppercase letter rules cover alphabets

cleanly.

Compose more complex rules from simpler ones.

Always cover every allowed form; ensure rule

terminates.

Expressing repetition

One-or-more: <digits> ::= <digit> | <digit>
<digits>.

Optional: define two rules, one with and one without the

optional part.

Fixed count: list it out, e.g. <three_digits> ::=
<digit><digit><digit>.

Use indirection to keep rules short and readable.

Common patterns

Postal address = street + town + postcode, separated by

spaces or commas.

ISBN = prefix + group + publisher + title + check,

separated by hyphens or spaces.

URL = protocol + “://” + domain + optional path.

Always inspect the worked example to identify

separators and field boundaries.

Syntax diagrams

Visual alternative to BNF using boxes (terminals), ovals
(non-terminals), and arrows.

Follow any path from entry to exit to generate a valid

string.

Loops show repetition; branches show alternatives.

Often clearer for short rules; BNF wins for very long

grammars.

Marking-scheme tips

Define every terminal class needed (digits, letters,
special chars).

Use clear, consistently named non-terminals.

Match the worked example exactly — substitute back to

check.

Include the top-level rule that joins all the parts.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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Software Design — BNF & Syntax Diagrams in one page

Quick-reference notes — revisit before each question.

BNF format

<rule> ::= alternative1 | alternative2
Non-terminals in <>.
Terminals are literal characters (often
quoted).

Compose complex rules from simpler
ones.

Character classes

<digit> ::= 0|1|2|3|4|5|6|7|8|9
<lower> ::= a|b|...|z
<upper> ::= A|B|...|Z
<alnum> ::= <digit>|<lower>|<upper>

Repetition

One-or-more digits: <digits> ::= <digit> |
<digit><digits>
Two digits exactly: <digit><digit>
Two or three: <digit><digit> | <digit>

<digit><digit>

Optional parts

Use alternation with two rules: one
including the optional element, one
without.

Example: <url> ::= <proto>://<domain> |
<proto>://<domain><path>

Worked example check

Take the example string in the question.
Substitute it back through your rules.
Every choice must resolve to a defined

non-terminal.
If it doesn’t fit, add the missing case.

Syntax diagrams

Visual flowchart of grammar.
Boxes for terminals, ovals for non-
terminals.

Branch points = alternatives; loops =
repetition.
Often clearer than BNF for short rules.

Crib sheet — revision compilation for Computer Science Unit 3 Topic 6. Questions begin overleaf.



Question 1 WJEC S17 1500U30-1 · Q7 8 marks



Question 2 WJEC S18 1500U30-1 · Q8 11 marks



Question 3 WJEC S22 1500U30-1 · Q7 6 marks



Question 4 WJEC S23 1500U30-1 · Q9 5 marks



Question 5 WJEC S24 1500U30-1 · Q7 6 marks



END OF QUESTION PACK

5 questions · 36 marks · ~54 min
Source: WJEC A2 Computer Science Unit 3 (1500U30-1), Summer 2017–2024, COVID gap

Curated for WJEC Computer Science 2015 spec A2 Unit 3 — Topic 6 (3.6)
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