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COMPUTER SCIENCE — UNIT 4 · Operating Systems
— Interrupts, Scheduling, Processes & Buffering
Topic 4.2 — OS responsibilities: process states, interrupt handling, priorities and buffering

Naming and describing the three basic states of a process (ready/running/blocked), how interrupts

are generated and prioritised, where interrupt-checking fits into the fetch-decode-execute cycle,

and why buffering (single and double) is needed when fast and slow devices co-operate.

2015 specification · current

Estimated time for entire question pack: ~1 h 14 min

Derived from the Unit 4 pace of ~1.5 min/mark, padded for written-prose answers (49 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 4.2 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 13

2 S19 Q1 10

3 S22 Q2 4

Q Source Max Mark

4 S23 Q8 6

5 S24 Q3 4

6 S24 Q5 12

Total 49
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Operating Systems — Interrupts, Scheduling, Processes & Buffering

— what the spec asks

WJEC GCE A Level Computer Science (from 2015) · Unit 4: Computer Architecture, Data, Communication &
Applications · Topic 4.2.

Process states

Ready: process is waiting for the scheduler to give it
CPU time.

Running: currently using the CPU.

Blocked / waiting: held up waiting for I/O or another
event.

Transitions: ready→running (scheduled),

running→blocked (I/O), blocked→ready (event

signalled).

Why we need interrupts

Allow asynchronous events (key press, completed I/O,
hardware fault) to be serviced.

Avoid CPU wasting cycles polling slow devices.

Provide an entry point for the OS to make scheduling
decisions.

Support multi-tasking and real-time response.

Interrupt handling

Save current process state (PC, registers) onto a stack.

CPU jumps to an Interrupt Service Routine (ISR) chosen

via an interrupt vector.

After the ISR finishes, state is restored and the original
process resumes.

Interrupts of higher priority can pre-empt lower-priority

handlers.

Priorities

Hardware errors / power failure get the highest priority

— act immediately.

Real-time / time-critical I/O next (sensor, network

packet, audio buffer).

Software-generated interrupts (system calls) at lower

priority.

Same-priority interrupts are typically queued in arrival

order.

Where interrupts fit in the cycle

After every fetch–decode–execute cycle the CPU checks

the interrupt flag.

If set, the current process is suspended and the ISR

runs.

Only the highest-priority pending interrupt is handled

at any one time.

Once cleared, the CPU resumes the interrupted process

exactly where it left off.

Buffering

Buffer = temporary memory region between a fast

producer and a slow consumer (or vice versa).

Single buffer: one region; producer waits while the

consumer drains.

Double buffering: two buffers swap roles — producer

fills one while consumer empties the other.

Essential in printing, audio/video streaming, 3-D

printing, network IO.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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Operating Systems — Interrupts, Scheduling, Processes & Buffering

in one page

Quick-reference notes — revisit before each question.

Process states

Ready — in run queue.
Running — on the CPU.
Blocked — waiting for I/O.
Transitions driven by scheduler &

events.

Interrupt cycle

1. Save state (PC, regs).
2. Look up ISR in vector table.
3. Run ISR.
4. Restore state.

5. Resume original process.

Priorities

HW fault / power > real-time IO > clock
tick > software syscall > user.
Higher pri pre-empts lower; same pri
queues.

Buffer

Temp memory between fast & slow.
Single buffer: one region.
Double buffer: producer fills B1 while

consumer empties B2, then swap.

Smooths throughput, hides latency.

Examples of interrupts

Hardware: keyboard press, mouse click,
disk done.
Software: syscall, divide-by-zero, page
fault.

Timer tick: pre-emptive scheduling.

Where interrupts fit

Checked at end of each fetch-execute
cycle.
If pending, current process suspended.
OS picks highest-priority ready handler.

Crib sheet — revision compilation for Computer Science Unit 4 Topic 2. Questions begin overleaf.



Question 1 WJEC S17 1500U40-1 · Q7 13 marks



Question 2 WJEC S19 1500U40-1 · Q1 10 marks



Question 3 WJEC S22 1500U40-1 · Q2 4 marks



Question 4 WJEC S23 1500U40-1 · Q8 6 marks



Question 5 WJEC S24 1500U40-1 · Q3 4 marks



Question 5 (cont.) WJEC S24 1500U40-1 · Q3 4 marks



Question 6 WJEC S24 1500U40-1 · Q5 12 marks



Question 6 (cont.) WJEC S24 1500U40-1 · Q5 12 marks



END OF QUESTION PACK

6 questions · 49 marks · ~1 h 14 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 2 (4.2)
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