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System-on-Chip (SoC)

• Omnipresent + very complex

• Heart: Processor

• Very hot: RISC-V
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Instruction Set Architecture (ISA)

•
is the interface between HW and SW
◦ Instructions (encoding & semantics)

◦ Number and types of registers

◦ Memory access, addressing modes

Instruction Set Architecture (ISA)
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Modular Design

Intel x86, ARM
Incremental instruction set

RISC-V
Composable extensions
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180 hours to read 6 hours to readSpecification

RISC-V is an open standard
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Bachelor Thesis

• Together we will work out the topic of your thesis

• Depending on your interests

• Already have an idea? Great!

• We support you at every stage of your thesis

I want to implement

my own processor!

I want to implement

an AI accelerator!
I want to work on 

SW side or 

programming 

languages!

Contact us

A very cool result

And a new title for your collection
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Research Areas at our Institute

• Modelling & Implementation
◦ RISC-V virtual prototypes

◦ RISC-V cores (VHDL, Verilog)

◦ SUBLEQ Processor  (processor in 1 instruction)

◦ Accelerators (RISC-V Vector extension, NNs, Approximate Computing)

◦ …

• Electronic Design Automation: e.g. verification
◦ Property Checking / Equivalence Checking

◦ Waveform Analysis Language (WAL)

◦ Fuzzing

◦ Metamorphic Testing

◦ Symbolic execution of SW interacting with HW

◦ Symbolic Computer Algebra (SCA) for hard arithmetic 

(e.g. multipliers) at gate level

→ More Details: https://ics.jku.at/research/

https://ics.jku.at/research/
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RISC-V VP++ Overview

• Open source on GitHub
◦ https://github.com/ics-jku/riscv-vp-plusplus

• Key features:
◦ SystemC/C++ TLM-2.0

◦ 32 & 64 bit cores (RV32GCV + SUN, RV64GCV + SUN)

◦ Bare metal/Small operating systems configurations, including:
▪ SiFive HiFive1 - FE310

▪ GD32VF103VBT6 microcontroller (Nuclei N205) including UI

◦ Linux RV32 and RV64, single and quad-core VPs (SiFive FE540)

◦ Full integration of GUI-VP, which enables simulation of interactive graphical Linux applications

◦ Support for RISC-V "V" Vector Extension (RVV) version 1.0

◦ Support for Capability Hardware Enhanced RISC Instructions (CHERI)

◦ Based on RISC-V VP introduced in 2018

https://github.com/ics-jku/riscv-vp-plusplus
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Linux Boot
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Linux PrBoom Demo Run

~12 FPS @ 640x480
~12 Mio per Frame
~144 MIPS
(each pixel is a TLM
transaction)
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HW and Security: CHERI

• We are haunted by memory safety issues

• Enforcing memory safety is a non-trivial problem

• Classical answer:
◦ The programmer forgot to check the bounds of the data structure being read

◦ Fix the vulnerability in hindsight – one-line fix: 

if (1+2+payload+16 > s->s3->rrec.length) return 0; 

• How to do better?
◦ Preserve bounds information during compilation 

◦ Use hardware (CHERI processor) to dynamically check bounds with little overhead and 

guarantee pointer integrity & provenance 

• ICS: CHERI in RISC-V VP …

CHERI = Capability Hardware Enhanced RISC Instructions 
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BA Beispiele (Auswahl)

Web: https://ics.jku.at/teaching/theses/

• “Design Space Exploration of Sequential RISC-V Microarchitectures” von Jonas Karg (Februar 2026)

• “Integration and Visualization of a RISC-V Multi-Cycle Core in SonicRV” von Jan Rendel (Januar 2026)

• “A Web-Based Instruction Decoder with Semantic Explanations for RISC-V” von Tobias Kathan (September 2025)

• “Design and Verification of Interrupt Support in a Single-Cycle RISC-V Processor” von Thomas Schrott (Juni 2025)

• “Visualization of Transaction-Level Model Simulations in Surfer” von Christian Dattinger (Februar 2025).

• “ProtoLens: Visualizing Transaction Dynamics in Virtual Prototypes” von Jonas Reichhardt (Februar 2025).

• “RISC-V Multi-Cycle Processor Implementation in VHDL” von Oliver Trost (Oktober 2024).

• “Static Polymorphism in Spade using Traits” von Fabian Bleck, Alexander Pichler und Rene Wimmer (August 2024).

• “First SERV: Towards Device Localization using BLE” von Paul Blume (Mai 2024).

• “From Model to Metal – The SUBLEQ microcoded microprocessor Goldcrest on the ICEStick1k” von Felix Roithmayr 

(Dezember 2023).

• “Enhancing a Virtual Prototype with RISC-V Vectoring Extension: Implementation and Verification” von Moritz Stockinger 

(September 2023). 

https://ics.jku.at/teaching/theses/
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Contact us!

• Univ.-Prof. Dr. Daniel Große

• Science Park 4, 3rd floor

• daniel.grosse@jku.at

• jku.at/ics

Bachelor- and Masterthesis

https://ics.jku.at/teaching/theses/

also: Seminars / Projects

Target: Mastering the constantly growing complexity of hardware/software systems

Topics:

• Virtual Prototypes (VPs) for HW/SW systems (System Level) 

• HW designs in Verilog/VHDL at the Register Transfer Level (RTL), down to the gate-level

Primary research areas: 

• Verification, debugging, hardware security, and synthesis

• Problems in Electronic Design Automation (EDA)

We heavily use and contribute to open-source (see e.g. RISC-V VP++, Waveform Analysis Language WAL, Surfer, …)

mailto:daniel.grosse@jku.at
https://jku.at/ics
https://ics.jku.at/teaching/theses/
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