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Successful implementation of single cycle and pipelined MIPS architecture design

Pipeline Registers

Single cycle implementation

Pipeline implementation
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Register/ Memory Loading

- Registers were loaded in the the instruction memory with addi instructions
- addi $t1, $zero, 0x112
- addi $t2, $zero, 0xA
- addi $t3, $zero, 0xF

- Memory loading was done using memory initialization files (.mif) files
Data memory implantation
Memory initialization file

Single cycle implementation
Instruction Memory

Pipeline implementation
Instruction memory
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Single cycle successful implementation
Register load phase

Program Execution Phase
beq: 0x112 – 0xA = 0x108 != 0 
(branch not taken ) ✓
add: 0x112 + 0xA = 0x11C ✓
sw: dataMemOut updated
next cycle, because $t3 = 0xF ✓
or: 0x11C OR 0xA = 0x11E ✓
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Single cycle successful implementation (beq taken)
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Pipeline successful implementation 
Show successful implementation
of pipeline with clock cycles 8,9,
and 10. 

CC8 CC10CC9
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$t1 = 0x112
$t2 = 0xA

$t1 = 0x112
$t2 = 0xA
and
$t1 - $t2 = 0x108

$t2 = 0xA
$t3 = 0xF
DataMem not
used for beq
$t1 + $t2 = 0x11C


