
  

Computer Architecture

Simulators
Course: 361-1-4201

Dr. Guy Tel-Zur

28/5/2023המצגת תתעדכן מעת לעת. עדכון אחרון: 

במצגת זו מתוארים כלי סימולציה, חופשיים, אשר יכולים לסייע בהבנה של חומרי 
הלימוד באמצעות תרגול עצמי.



  

In 3 Parts...

Part 1: MIPS

Part 2: RISC-V

Part 3: Advanced topics



  

Part 1: MIPS



  

MARS
Java based MIPS simulator

Home page: 
http://courses.missouristate.edu/KenVollmar/MARS/

http://courses.missouristate.edu/KenVollmar/MARS/


  

MARS

Invocation (Linux):



  

MARS

1) 
Run→ Assemble

2) 
Go

The registers

Terminal

MemoryThe code



  

MARS
Tools → X-Ray

1) Connect to MIPS

2) Execute



  

SPIM / QtSPIM
https://spimsimulator.sourceforge.net/



  

QtSPIM
The code is loaded 
into the simulator.
To execute click on 
“Simulator” → 
Run (F5) or
Single Step (F10)



  

EduMIPS
https://edumips.org/



  

Home screen



  

While running a code



  

Dr. MIPS
https://brunonova.github.io/drmips/
https://github.com/brunonova/drmips

https://www.youtube.com/watch?v=dyDSV-3v1Ns

https://brunonova.github.io/drmips/
https://github.com/brunonova/drmips
https://www.youtube.com/watch?v=dyDSV-3v1Ns


  

Dr. MIPS



  

Single cycle



  

Pipelined



  

Dr. MIPS
There is a support for several micro- 
architectures
(* but there isn’t support for Jump in 
many of them *  )



  

QtMIPS

This is an advanced MIPS simulation tool!
Home page: https://comparch.edu.cvut.cz/qtmips/app/

See a screen capture in the next slide

Tutorial video: 
https://www.youtube.com/watch?v=6xH72UBvnaY

https://comparch.edu.cvut.cz/qtmips/app/
https://www.youtube.com/watch?v=6xH72UBvnaY


  

QtMIPS



  

Part 2: RISC-V



  

RARS
Similar to MARS there is RARS for the RISC-V processor.
Home page: https://github.com/TheThirdOne/rars

Invocation:
java -jar /path/to/the/jar/file/RARS/rars1_4.jar

RARS = RISC-V Assembler and Runtime Simulator

https://github.com/TheThirdOne/rars


  

RISC-V
Home page: https://riscv-programming.org/ale/#home
(it was tested on Google Chrome)

This is a portal for executing RISC-V code.

RISC-V emulation is done here in two stages:
1) build: This is done on the local (Linux) machine with the RISC-V tool 
chain.
2) Upload and execute the code in the portal.

A video tutorial:
https://www.youtube.com/watch?v=Av5kg5xavuo

https://riscv-programming.org/ale/#home


  

RISC-V

QtRVSim is the counter part to the QtMIPS simulator

Tutorial are available at:
https://comparch.edu.cvut.cz/slides/ewc22-qtrvsim.pdf
and:
https://drive.google.com/file/d/1Rxd6-Qm6LhkDjd9740IAkY_kX1roLOeO/view

The simulator is available at:
https://github.com/cvut/qtrvsim
and must be downloaded to the local computer.

In addition there is an online version (like in the case of the QtMIPS) is available 
from here:
https://comparch.edu.cvut.cz/qtrvsim/app/ 

QtRVSim

https://comparch.edu.cvut.cz/slides/ewc22-qtrvsim.pdf
https://drive.google.com/file/d/1Rxd6-Qm6LhkDjd9740IAkY_kX1roLOeO/view
https://github.com/cvut/qtrvsim
https://comparch.edu.cvut.cz/qtrvsim/app/


  

RISC-V
QtRVSim



  

Ripes
A graphical processor simulator and assembly editor for the RISC-V ISA 

Homepage:
https://github.com/mortbopet/Ripes/

Documentation:
https://github.com/mortbopet/Ripes/tree/master/docs

Easy install:
In Linux as AppImage just do 
chmod u+x Ripes-v2.2.6-linux-x86_64.AppImage

https://github.com/mortbopet/Ripes/
https://github.com/mortbopet/Ripes/tree/master/docs


  
The assembly 

code 

The 
disassembled 

code 
The registers



  



  



  

Part 3: Additional simulators

Reorder Buffer 

Tomasulo Algorithm



  

Reorder Buffer
https://www.ecs.umass.edu/ece/koren/architecture/ROB/rob_simulator.htm

האתר הזה חצי חי

https://www.ecs.umass.edu/ece/koren/architecture/ROB/rob_simulator.htm


  

Tomasulo Algorithm
http://nathantypanski.github.io/tomasulo-simulator/

http://nathantypanski.github.io/tomasulo-simulator/


  

Tomasulo Algorithm
https://www.ecs.umass.edu/ece/koren/architecture/Tomasulo/AppletTomasulo.html
Can work from Chrome but requires Java Plug-in.
For example: Cheerp Java Applet Runner. 

https://www.ecs.umass.edu/ece/koren/architecture/Tomasulo/AppletTomasulo.html

