Processor Fundamentals
A-Level Computer Science - Vocabulary in context

Word

Example

o .
i Von Neumann architecture

/von 'norman 'a:kitektfo/

Immediate Access Store

)

/1'mi:drat 'akses sto:/

B9

stored program /sto:d 'proogrem/

Processor /'pravsesa/

B ©

arithmetic and logic unit
/zer10'metik and 'lndzik ‘juznit/

ALU Jerel'juy/
(X) operand /'pparaend/

E register /'redzista/

4— control unit /ken'trsvl junit/

C-D clock speed /kiok spi:d/

8 fetch-execute cycle
/fetf 'eksikju:t 'saikl/

E] special purpose registers
/'spefl 'paipas 'redzistaz/

In the Von Neumann architecture, programs and
data share one memory.

The Immediate Access Store holds the program
that is running.

In a stored program computer, the program is kept
in memory.

The processor runs the program’s instructions.

The arithmetic and logic unit adds and compares
numbers.

The ALU does the sums.

In ADD 5, the number 5 is the operand.
ADD 5 5

The processor keeps the number it is using in a
register.

The control unit tells the other parts what to do.

A clock speed of 3 GHz means 3 billion cycles each
second.
3 GHz 30

The processor repeats the fetch-execute cycle again
and again.

The PC and the MAR are special purpose
registers.
PC MAR
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Program Counter

/'pravgraeem 'kavnta/

Memory Address Register

/'memaori o'dres 'redzista/

Memory Data Register

/'memori 'derts 'redzista/

Current Instruction
Register /karont m'strakfn 'redzista/

accumulator /s'kjumjolerts/

Status Register /'stettas 'redzista/

ﬂags /flegz/

bit /bit/

interrupt /mtorapt/

Index Register /'mdeks 'redzista/

. indexed addressing

/'mdekst a'dresig/

general-purpose registers
/'dzenaral 'pa:pas 'redzistaz/

register transfer
/'redzists 'treensfs:/

The Program Counter holds the address of the next
instruction.

The Memory Address Register holds the address
to read from.

The Memory Data Register holds the data just
read.

The Current Instruction Register holds the
instruction being run.

The answer to the sum goes into the accumulator.

The Status Register shows if the last sum
overflowed.

The processor sets flags to show results such as zero
or overflow.

A bit is a single 0 or 1.
0 1
Pressing a key sends an interrupt to the processor.

The Index Register helps the program step through
an array.

Indexed addressing adds the index register to the
address.

A program can use general-purpose registers for
any data.

A register transfer copies data from one register to
another.
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CP control bus /kan'travl bas/

m buses /'basiz/

address bus /a'dres bas/
data bus /'derta bas/

word size /w3:d saiz/

cores /koz/

amount of RAM

/a'maont ov rem/

B B B ¢ B

RAM [rem/

page /peuds/

cache /kaf/

D & & O §

secondary storage
/'sekandari 'storridz/

¢ pOI‘t /pait/

o peripheral /po'nforal/

number of cores /nambo ovkoz/

cache memory /kzf'memori/

The control bus carries signals such as “read” and
“write”.
“read”  “write”

Buses are the wires that link the parts of the
computer.

The address bus carries the memory address.

The data bus carries the data.

A 64-bit processor has a word size of 64 bits.

64-bit 64 bits

A larger number of cores lets the computer do more
at once.

My laptop’s processor has four cores.

A larger amount of RAM lets you open more
programs.

Open programs are stored in RAM.
Memory is split into blocks; each block is a page.
Cache memory is faster than RAM.

RAM

The cache keeps data the processor needs often.

A hard disk is secondary storage.

Plug the mouse into a USB port.
USB

A printer is a peripheral.

‘Word

Example

(:) register transfer notation

/'redzista 'trensfs: nav'terfn/

(> interrupt service routine

/'mtarapt 's3:vis ru:'tiin/

AL interrupt register
/'mtarapt 'redzista/

g stack /stek/

@ assembly language
/a'semblr 'lengwidz/

23 machine code /mofinkaod/
mnemonics /ni'moniks/

assembler /s'sembls/

label /lenl/

T
>
@ symbol table /smbl 'teibl/
9

forward references

/'forwad 'refransiz/
< > opcode /vpkevd/

0_3 addressing mode /a'dresiy mavd/

In register transfer notation, MAR « PC copies
the PC into the MAR.
MAR + PC PC
MAR

The interrupt service routine deals with the key
press.

The interrupt register shows which interrupt is
waiting.

The last item put on the stack is the first one taken
off.

Assembly language uses short words such as ADD
and LDM.
ADD LDM

The processor runs machine code: only Os and 1s.
0 1

ADD and SUB are mnemonics.
ADD SUB

The assembler turns assembly language into machine
code.

The symbol table stores each label and its address.

The label LOOP marks the start of the loop.
LOOP

Forward references use a label before it is defined.

In ADD 5, ADD is the opcode.
ADD 5 ADD

The addressing mode tells the processor how to find
the operand.
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(D immediate addressing
/i'mi:diat a'dresiy/

-@- direct addressing
/dar'rekt a'dresiy/

L indirect addressing
/indar'rekt a'dresiy/

— relative addressing
/'relativ a'dresiy/

>»> logical shift /indzik fift/
G CyCliC shift /'saklik fift/

v mask /maeesk/

In immediate addressing, the operand is the value
itself.

In direct addressing, the operand is the address of
the value.

In indirect addressing, the address holds another
address.

Relative addressing counts from the current
instruction.

A logical shift moves every bit and fills the gap with
0.
0

In a cyclic shift, the bit that falls off comes back at
the other end.

Use a mask to keep only the last four bits.
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