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Processors, Parallel Processing and Virtual Machines = 15.1

eXercise
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Questions in this set

9618/31 N24 Q2 = 4 marks
9618/32 N24 Q8 = 4 marks
9618/31 J24 Q11 = 8 marks
9618/32 J24 Q9 = 7 marks
9618/31 N23 Q5 = 4 marks
9618/32 N23 Q10 = 4 marks
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Reading the mark scheme

m (B1) a mark that stands on its own — the point is either made or not.

m (M1) a method mark: the right approach, even if the number is wrong.

m (A1) an answer mark, and it usually needs its M mark first.

m (C1) a working mark on the way to the answer.

m // separates answers the examiner accepts equally.

m ecf = error carried forward: a later part is marked on your own earlier answer.

m owtte = “or words to that effect” — the wording need not match.
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Question 2

0618/31 N24 = Q2 = 4 marks

Reduced Instruction Set Computers (RISC) is a type of processor.
Identify four features of a RISC processor.
1. 2.3 4 [4]
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Solution 2

m One mark per mark point (Max 4)

m MP1 low number of instruction formats //low number of instruction sets
m MP2 uses single-clock cycle instructions

m MP3 uses fixed length instructions

m MP4 uses many general-purpose registers

m MP5 works well with pipelining

m MP6 hard-wired control unit

m MP7 makes extensive use of RAM
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Solution 2

m MP8 uses a low number of addressing modes

m MP9 the design emphasis is on the software.
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Question 8

0618/32 N24 = Q8 = 4 marks

8 Complex Instruction Set Computer (CISC) is a type of processor.
Identify four features of a CISC processor. 1234 [4] ,, [4]
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Solution 8

Four marks, four distinct features. The list to choose from:
m Many instruction formats are possible.
m A large instruction set.
m Many addressing modes available.
m Variable-length, multi-operation instructions.

Instructions take multiple clock cycles.

Complex decoding of instructions.

Complex circuitry is required.

Frequent use of cache memory.
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Solution 8

= A microprogrammed control unit.

m The design emphasis is on the hardware — it handles complex instructions by
converting them into sub-instructions.

Give four that say different things. "It has complex instructions” and "its instructions
are complicated” are one point written twice.

The way to remember the whole set is to hold the contrast with RISC in mind,
because every CISC feature is the opposite of a RISC one: RISC has a small instruction
set of fixed-length, single-cycle instructions with few addressing modes and a hardwired
control unit, and puts the complexity into the compiler instead of the hardware.

That framing also makes the trade-off statable in one line: CISC does more per
instruction and needs fewer of them; RISC does less per instruction but executes each
one faster and pipelines them more easily. Mark scheme
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Solution 8

m One mark per mark point (Max 4)

m MP1 many instruction formats possible

m MP2 large instruction set

m MP3 many addressing modes available

m MP4 uses variable length /multi-operation instructions
m MP5 multi-clock cycle instructions

m MP6 complex decoding of instructions

m MP7 uses complex circuits
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Solution 8

MP8 makes frequent use of cache memory

MP9 uses programmable control unit // uses micro-programmed control unit //
uses hardwired control unit

MP10 hardware needs to be able to handle more complex instructions convert into
sub-instructions // Design emphasis is

on the hardware.

m 4

9618/32
October/November 2024
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Question 11

9618/31 J24 = Q11 = 8 marks

Reduced Instruction Set Computers (RISC) and Complex Instruction Set Computers
(CISC) are two types of processor.

(a) State two features of RISC processors. [2]
(b) Outline the process of interrupt handling as it could be applied to RISC or CISC
processors. [3]

(c) Explain how pipelining affects interrupt handling for RISC processors. [3]
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Solution 11

(a) Mark scheme

m One mark per mark point (Max 2)

= MP1

m Uses hard-wired code/control units

= MP2

m Uses relatively few instructions / simple instructions
= MP3

m Uses relatively few addressing modes
m MP4
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Solution 11

m Makes use of a single-cycle for each instruction

m MP5

m Makes use of fixed length / fixed format instructions
= MP6

m Makes use of general-purpose registers

n MP7

m Pipelining is straightforward to apply

= MP8

m The design emphasis is on the software

= MP9
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Solution 11

m Processor chips require few transistors.
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Solution 11

(b) Mark scheme

m One mark per mark point (Max 3)
= MP1
Once the processor detects an interrupt at the start/end of the fetch-execute cycle

m MP2

m .. the current program is temporarily stopped and the status of each register
stored on the stack.

m MP3
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Solution 11

m After the interrupt has been serviced/the Interrupt Service Routine (ISR) has
been executed ..

m MP4

m .. the registers can be restored to its original status before the interrupt was
detected // .. the data can be restored from the stack.
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Solution 11

(c) Mark scheme

One mark per mark point (Max 3)
= MP1

Pipelining adds an additional complexity // there could be a number of
instructions still in the pipeline when the interrupt is received

m MP2

m All the instructions currently in operation are usually discarded except for the last
one/the one at write back

= MP3
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Solution 11

m .. the interrupt handler routine is applied to the remaining instruction.
m MP4

m Once the interrupt has been serviced the processor can restart with the next
instruction in the sequence.
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Question 9

9618/32 J24 = Q9 = 7 marks
(a) Outline two benefits and two limitations of a virtual machine.
Benefit 1 Benefit 2 Limitation 1 Limitation 2 [4]

(b) Explain the roles of the host operating system and the guest operating system as
used in a computer system running a virtual machine. [3]
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Solution 9

(a) Mark scheme

m One mark per mark point for up to two benefits (Max 2)
= MP1

m COMPATIBILTY e.g. Applications that aren't compatible with the host computer
can be run on the virtual machine

m // It is possible to emulate old software on a new system by running a compatible
guest operating system as a virtual machine // Software can be tried on different
OS on the same hardware.

m MP2
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Solution 9

m PROTECTION e.g. The guest operating system has no effect on anything outside
the virtual machine other virtual machines or the host computer//Virtual
machines are useful for testing as they will not crash the host computer if
something goes wrong // Easier to recover if software causes a system crash as
virtual machine software protects the host system.

= MP3

m COST e.g. No need to buy extra computers / hardware as multiple virtual
machines can be implemented on the same hardware.

m One mark per mark point for up to two limitations (Max 2)
n MP4
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Solution 9

m PERFORMANCE e.g. The performance of the guest operating system will not be
as good on a virtual machine as it would be on its own compatible machine
because of the extra code / using more RAM /memory space // The performance
of the VM is dependent on the capabilities of the host computer // Response
times cannot be accurately measured using a virtual machine.

m MP5

m COMPLEXITY e.g. Building an in-house virtual machine can be expensive, time
consuming and complex to maintain / set-up.

m MP6

m HARDWARE/SOFTWARE ISSUES e.g. Some hardware/software can't be
emulated with a virtual machine //
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Solution 9

m Some of the host machine’s hardware can’t be directly accessed by the virtual
machine.
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Solution 9

(b) Mark scheme

m One mark per mark point — host operating system (Max 2)
= MP1

m The host operating system is the normal operating system for the host computer
/ machine.

m MP2

m It has control of all the resources of the host computer / machine. // It can
access the physical resources of the host computer / machine.

= MP3
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Solution 9

m It provides a user interface to operate the virtual machine software.
s MP4

m It also runs the virtual machine software.

m One mark per mark point — guest operating system (Max 2)

m MP5

m The guest operating system runs within the virtual machine.

m MP6

m .. it controls the virtual hardware/software during the emulation. // It accesses
the actual hardware through the virtual machine and host operating system.

n MP7



Past-paper walk-through

Solution 9

m It provides a virtual user interface for the emulated hardware/software.
= MP8

m The guest operating system runs under the control of the host operating system.
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Question 5

9618/31 N23 = Q5 = 4 marks
Describe the features of SISD and MIMD computer architectures. [4]
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Solution 5

m One mark per mark point — SISD (Max 2)
= MP1

m Single Instruction, Single Data (architecture). // Data is taken from a single
source and a single instruction is performed on the data.

m MP2

m Contains one processor, a control unit and a memory unit.

= MP3

m ..that executes instructions sequentially.
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Solution 5

m One mark per mark point — MIMD (Max 2)
m MP4

m Multiple Instruction, Multiple Data (architecture). // At any time, any processor
can execute different instructions on different sets of data.

u MP5

m Contains many processors

= MP6

..that operate asynchronously / independently.
m 4

October/November
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Solution 5

m 2023
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Question 10

9618/32 N23 = Q10 = 4 marks
Describe the features of the SIMD and MISD computer architectures. [4]
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Solution 10

m One mark per mark point — SIMD (Max 2)
= MP1

Single Instruction, Multiple Data (architecture) // Performs the same operation
on multiple different data streams simultaneously.

m MP2
The instructions can be performed sequentially, taking advantage of pipelining.
= MP3

m Parallel computers with multiple processors.
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Solution 10

One mark per mark point — MISD (Max 2)
n MP4

Multiple Instruction, Single Data (architecture) // Performs different operations
on the same data stream.

m MP5
Each processor works on the same data stream independently.
m MP6

m Parallel computers with multiple processors.



