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CPU Instruction Cycle B xportFoE © ~
. Fetch Instructions Adobe Export PDF

—  The sequence of events in fetching an instruction can be o i :
summarized as follows: elect PDF File
+  The contents of the PC are loaded into the MAR. £ Coain et
The value in the PC is incremented. (This operation can be done S
in parallel with a memory access). Jicrosoft Wo
+  As aresult of a memory read operation, the instruction is loaded : e
v into the MDR. ¥ English (US) Change
+  The contents of the MDR are loaded into the IR.

Convert
Step Micro-operation
t MAR € (PC). PC € (PC) +4 52 Edit PDF
- [ createrDF

t MDR € Mem[MAR] -
1

F, ’ J‘“ ign PDF
t IR « (MDR)
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Accumulator machine

Format of Instructions and Data
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(a) Instruction format
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(b) Integer format

Program Counter (PC) = Address of instruction
Instruction Register (IR) =
Accumulator (AC) = Temporary storage

Instruction being executed

NBR < ston [ oaRT
Ay

(c) Internal CPU registers

0001 = Load AC from Memory
0010 = Store AC to Memory
0101 = Add to AC from Memory

(d) Partial list of opcodes
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Example of Program Execution

Memory CPU Registers| Memory (C_E_Qngis_@)rs
3001 9.4 0 300/PC [300T 940 3 0 1]PC
./30159411_ | AC| 301[5 9 4 1 FACH
30429 4 1 19 40)R 3022941f194 IR’
(6400 003 AN |00 003
0002 \09 @« 94110 0 0 2
g M Step 2
Memory CPU Registers] Memory CPU Registers
—h 3001940 301/PC |30001 940 3 02/PC
Fetc > 301594 1 [0 0 0 3]AC|30159 4 1 000 5]AC
it 302941IR 3022941(5941 [ Execute
| . v s | 7




Instruction

94100 0 0 2
A0
CPU Registers CPU Registers
302(PC 3 03/PC
000 5/AC 0 0 0 5|AC
2]9 4 1]IR 2 94 TR
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Time Sequence of Multiple Interrupts

Uler Program Printer ISR Communication lSR
__}J’ 5 L
\\ Dnsk Interrupt
70 7w, occursatt=20
Disk ISR
K 15R
Increasing Priority:
Printer: 2
Disk: 4 h\
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Traditional (ISA)
(with cache)
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CPU local Bus Organization

* One-Bus Organization
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CPU local Bus Organization

« Two-Bus Organization
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Hardwired Implementation example

e Assume that the instruction set of a
machine has the three instructions: Inst-
X, Inst-y, and Inst-z;



e and A, B, C, D, E, F, G, and H are control
lines.

e The following table shows the control lines
that should be activated for the three
instructions at the three steps tO , t1,

a nd t2. Step Inst-x Inst-y Inst-z
fo D, B, E F.H, G E. I
f c{AH G DAl C
1> G C B,C
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Hardwired Implementation example

The Boolean A = Inst-x - 11 + Inst-z - 1y = (Inst-x + Inst-z) - 1y
expression for B = Inst-x - tp + Inst-y - 12

control lines A, B C = Inst-x - t; + Inst-x - 12 + Inst-y - & 4 Inst-z - 1
and C = (Inst-x + Inst-z) - #; + (Inst-x + Inst-y) -



Logic Circuit for
control lines A, B
and C
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