
Getting Started

• Virtual machine with all tools installed, available at:
• 4 GB! 

• First, install Oracle Virtualbox
• Open-source virtual machine

• High performance with minimal configuration

https://drive.google.com/file/d/1plT9o1QIeDkci0l_jB4Si9BTwmqmeIgF/view?usp=drive_link



Getting Started

• Import the downloaded VM



Getting started

Change core/memory assignment if necessary



Getting started

• You can work in the VM window, OR

• Connect to it via a terminal
• Putty, MobaXterm, OpenSSH, etc

• The VM forwards its 
• port 22 (ssh) to

• 3022

• Connect to it by ssh cs152@127.0.0.1:3022

• Login: cs152/cs152

• Git clone https://github.com/sangwoojun/ulx3s_bsv.git
Check it out!

mailto:cs152@127.0.0.1:3022


Trying simulation

• Ulx3s_bsv/projects/rv32i/

• Compiling and running the simulation
• “make bsim” – Stands for “bluesim”

• “make runsim” creates two files
• system.log : log of processor operation

• output.log : log of software output

• Default benchmark: Sudoku solver
• Source: sw/minisudoku.c 

• Resulting assembly: sw/minisudoku.dump

• Binary for processor: sw/minisudoku.bin



Example simulation execution
Cycle PC

From the simulation, we can measure the cycle count

…

system.log output.log

Question

Solution

Performance numbers! 
IPC = 16,596 / 135,944 ~= 0.122



Trying synthesis

• Synthesis to hardware
• “make | tee build.log”

• Log file is long!

• Example log files from synthesis:
• Look for “Device utilisation” [sic]:

• Look for “Max frequency” : 

• Look for “Critical path report for clock”:



Measuring performance

• From the simulation, we can measure the clock cycles to completion

• From synthesis, we can measure the clock speed

•  (cycle count)/(clock frequency) = time to completion!

• In our previous example, 135,944 cycles / 69.80 MHz = 0.0019s
• Is this good?

• We can do MUCH better!
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