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@ Lomputer component — 10p-Level view

@2 Instruction Cycle
= Fetch Cycle

= Execute Cycle J

@ Program Execution Example
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=virtually all contemporary computer designs are based on
concepts developed by John von Neumann AN

B Siich a decion ig referred tn ac the van NNleiirmann architectiire A ——~
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= Such a design is referred to as the von Neumann architecture
. \Va
and is based on three key concepts:

— Data and instructions are stored in a single read=wyite memory.
L — The contents of this memory are

without regard to the type of data contaimedthere.

— Execution occurs in a sequential fashion (unles
modified) from one instruction to the next.
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| Program Concept
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| Control Unit — Instruction Decoder

= For each operation, a uniqgue code is provided
\ W g W N

— e.g., ADD
= Khardware segment-accepts the code and issues the control
signals \' =
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| Components
-Thend the Arithmetic and Logic Unit
constitute the Central Processing Unit CPV
\

" Data and instructions need to get into the system and results

M
" o ekt Kerbeors ~
= Temporary storage of code and results is needed

J
— Main memory LT'\/—T
VI
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Program counter

Instruction register

Memory address register
Memory buffer register
Input/output address register
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Memory buffer register

Input/output address register

Input/output buffer register 9
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| Instruction Cycle

= At the beginning of each instruction cycle, the processor
fetches an instruction from memory.

=" Program countef (PC))holds the address of the instruction to
be fetched next

= Unless told otherwise, the processor always increments the PC-'-
PC after each instruction N
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® The fetched instriiction ic loaded intn a register in the +«»
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= The fetched instruction is loaded into a register.in the I&.
processor known as the instruction registef (IR)
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| Instruction Cycle

= The instruction contains bits that specify the action the

Nnrnroccnr ic tn tako
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= The instruction contains bits that specify the action the
processor is to take.

" The processor interprets the instruction and performs the
required action.

=|n gnnnr:l these actions fall into four categories

L\—bv

— Processor-memory &— Da'l'a 'frmpef Cfe [V\QN'VI
— Processor-I/0  &— Data ',70"‘\90’ CPu /o

— Data processing \-Lﬂﬂnc y Y {-l.,..gl‘:
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| Program Execution Example
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bnl = 12 bit
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(a) Instruction format
0 1 15
l) Magnitude \
I - & = - V‘ (b) Integer format
—~ o H+P

¢
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Program counter (PC) = Address of instruction
Instruction register (IR) = Instruction being executed
Accumulator (AC) = Temporary storage

(c) Internal CPU registers

ylﬁ/l

Load AC from memory
0010 = Store AC to memory
0101 = Add to AC from memory

\¢
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mems’ = 2
- L, 4 lo(d'h‘"
Y K byte

nemorm
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| Program Execution Example

060 1) 41661 0160 0086

of (o Je

740

Memory CPU regisiers Memory CPU regisiers
_ . 300(1 9 4 0 [3 0 o]pc 300[1 9 4 0 3 0 1]PC
= Load AC from memory 30159 4 1 AC|301[5 9 a1 0 0 0 3]AC
Store AC to memory 302[2 9 4 1 IR [302[2 9 4 1 rl 9 4 0|IR
Nl — AAdAA ¢t~ AC Fram mamnrme - »
VIVI T MaAuuU WAL mtvin lll\'lllUl] -
el PP 94T0 0 0 3
E 9%1[00 0 2 94110 0 0 2
g tep 1 Step 2
Memory CPU registers Memory CPU registers
o‘D 30001 9 4 30 1]pC 300(1 9 40 3 0 2|pPC
o0 ™ 5941 00 0 5/AC
’\ 294l<594lJIR
q 3+2=5
\_j
C = Tao
S— Memory CPU registers Memory CPU registers
300[1 9 4 0 3 0 2]pC 300[1 9 4 0 3 0 3|pC
301[5 9 4 1 000S5|AC|301]59 4 1 00 0 5)AC
308279 4 1 9 4 1JIR [302[2 9 4 1 2 907 1|IR
%0[00 03] @eleo 940[0 0 0 3
910 0 0 2 — 941[0 0 0 5
Step 5 Step 6
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