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Hardware/Software Interface
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Pipelined Execution



Single-Stage Execution
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Pipeline A Branch?

Use “flush” to retry obtaining next PC that should point to



Hardware View of Single-Stage CPU



XIDATA

NXPC
Hardware View of 2-Stage CPU



Let’s see code directly

• Revised from DarkRISCV

• Remove “3-stage”, “hardware threads”, “flex bit-width” features



Hints

Steps:

1) Look at the ports

2) Get familiar with RISC-V assembly, especially RV32I base

3) Read 2 “always” block

4) Check pipeline
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Top Module

darkriscv
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IDLE

DEBUG[3:0]
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How to make a simple 
testbench for CPUs?
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Compile & Assemble

binariesassemblyC/C++

compiler assembler

int main() {
int a,b,c;
a = 11;
b = 5;
c = a + b;
return 0;

}

main:
addi sp, sp, -32
sw ra, 28(sp)

sw s0, 24(sp)
addi s0, sp, 32
mv a0, zero
sw a0, -12(s0)
addi a1, zero, 11
sw a1, -16(s0)
addi a1, zero, 5
sw a1, -20(s0)
lw a1, -16(s0)
lw a2, -20(s0)
add a1, a1, a2
sw a1, -24(s0)
lw s0, 24(sp)
lw ra, 28(sp)
addi sp, sp, 32
ret

00000010000000010000010000010011
00000000010100000000010110010011
11111110101100010010100000100011
00000000101100000000010110010011
11111110101100010010011000100011
11111111000000010010010110000011
11111110110000010010011000000011
00000000110001011000010110110011
11111110101100010010010000100011



Registers



Historic View



Some Useful Toolkits

• Compiler Explorer (godbolt.org)

• RISC-V Interpreter (cornell.edu)

• riscv-assembler (riscvassembler.org)

https://godbolt.org/
https://www.riscvassembler.org/index.html


Two Examples

1. Closely-Coupled Accelerators

2. Loosely-Coupled Accelerators
• PUMA (equip specialized MAC with programmability)
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