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COMPUTER SCIENCE — UNIT 4 · File Organisation —
Direct, Sequential, Indexed & Hashing
Topic 4.8 — File-management methods including direct (hashed), sequential, indexed-

sequential and multi-level indexes

Comparing direct (hashed) access, sequential and indexed-sequential file organisations;

calculating hash addresses and handling collisions via overflow areas; reading and following multi-

level indexes; choosing fixed-length vs variable-length records; and explaining the role of a file-

manager program.

2015 specification · current

Estimated time for entire question pack: ~58 min

Derived from the Unit 4 pace of ~1.5 min/mark, padded for written-prose answers (39 marks over 6 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

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

maps onto Topic 4.8 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 Q11 6

2 S19 Q6 7

3 S19 Q7 5

Q Source Max Mark

4 S22 Q1 4

5 S23 Q7 11

6 S24 Q2 6

Total 39
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File Organisation — Direct, Sequential, Indexed & Hashing — what

the spec asks

WJEC GCE A Level Computer Science (from 2015) · Unit 4: Computer Architecture, Data, Communication &
Applications · Topic 4.8.

Direct (hashed) access

Apply hash function to key → storage location.

Typically address = key MOD size.

Constant-time O(1) access on average.

Choose load factor < 1 to keep collisions rare.

Sequential access

Records stored one after another in physical order.

Insertion is expensive (shift records) unless append-

only.

Excellent for processing the whole file in order (e.g.
payroll).

Searching for one record is O(n).

Indexed-sequential & multi-level indexes

Records held sequentially, plus an index of (key,

address) pairs.

Multi-level: top-level index points into a second-level

index → cuts disk I/O for huge files.

Search top index by binary / hashed lookup, follow the

chain down.

Inserts: write to overflow area; periodic reorganisation

merges in.

Overflow areas

When a hash address is already taken, the colliding

record goes to an overflow region.

On retrieval, check the primary location, then walk the

overflow chain.

Performance degrades as the overflow grows — trigger

reorganisation when load factor is too high.

Choosing a hashing algorithm that spreads keys evenly

minimises overflow use.

Fixed vs variable length records

Fixed: all records the same size — direct indexing by

start + n × size.

Variable: each record is preceded by its length, or a

delimiter separates fields.

Fixed wastes space for short records but is fast.

Variable saves space (e.g. words in a dictionary) but

slows random access.

File-manager program

Provides a user interface to the underlying file system.

Common operations: create, copy, move, rename,
delete, search, change permissions.

Organises files into a tree of folders / directories.

Translates user actions into the OS calls that touch the
disk.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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File Organisation — Direct, Sequential, Indexed & Hashing in one

page

Quick-reference notes — revisit before each question.

Hash address

address = key MOD size.
Constant-time average.
Collisions → overflow area.
Choose a hash that spreads keys

evenly.

Indexed-sequential

Sequential data file + index of (key,
addr).
Multi-level index: index of indexes for
huge files.

Inserts → overflow, reorganised
periodically.

Direct vs sequential

Direct: random access, fast for any one
record.
Sequential: cheap for full-file passes
(payroll).

Indexed-seq: best of both.

Overflow handling

Primary slot occupied → spill to
overflow.
On read, follow the chain.

Reorg merges overflow back when load
factor is high.

Fixed vs variable

Fixed: addr = start + n×size; fast
random.
Variable: length prefix or delimiter;

saves space.
Database rows: usually variable, with
row pointers.

File-manager UI

Browse, copy, move, rename, delete,
search, permissions.
Folders form a tree.

Translates user actions into OS calls.

Crib sheet — revision compilation for Computer Science Unit 4 Topic 8. Questions begin overleaf.



Question 1 WJEC S17 1500U40-1 · Q11 6 marks



Question 2 WJEC S19 1500U40-1 · Q6 7 marks



Question 3 WJEC S19 1500U40-1 · Q7 5 marks



Question 3 (cont.) WJEC S19 1500U40-1 · Q7 5 marks



Question 4 WJEC S22 1500U40-1 · Q1 4 marks



Question 5 WJEC S23 1500U40-1 · Q7 11 marks



Question 6 WJEC S24 1500U40-1 · Q2 6 marks



END OF QUESTION PACK

6 questions · 39 marks · ~58 min
Source: WJEC A2 Computer Science Unit 4 (1500U40-1), Summer 2017–2024, COVID gap

Curated for WJEC Computer Science 2015 spec A2 Unit 4 — Topic 8 (4.8)

© WJEC CBAC Ltd. Pack layout © revise.wales for revision purposes only.


