
QQVP: Qualcomm’s 
SystemC and QEMU 
modelling solution
Mark Burton – Engineering Director
Antonio Caggiano – Staff Engineer



Madrid 2024

Use cases
● Software development :

○ Direct debugger connection to the kernel
○ Can see ‘hardware’ state – set breakpoints on 

hardware events

● Continuous Integration and test
○ Scales : runs on off the shelf machines (e.g. Amazon 

nodes)
○ Make use of cloud services

● Run tests that are impossible in reality
○ Can gain certification credits for extra testing 

performed on virtual platforms.

AGILE
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History of VP technology

Interpreted
Switch(get_ins(pc)) 
add: r1=r2+10;

JIT compiled
Compile, and 

”cache” 
“r1=r2+10;”

Virtualized
Use the host

“add r1,r2,10”

1990’s
2000’s

2010’s

Handle nested 
virtualizationRealtime

1/10

1/100

2020’s

Need to handle TLB’s and memory
(Which normally means we can’t 

simulate higher security levels : e.g. 
ARM EL3)

Allow higher 
security levels to 
be simulated, e.g. 

ARM EL3

A magic way to 
make and ‘older’ 

machine look 
like a ‘newer’ 

machine
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QQVP components: open source
● SystemC: Open Source Event Based Simulator

○ IEEE 1666 standard
○ github: accellera-official/systemc

● QEMU: Open Source Emulator/Virtualiser
○ Covers many architectures (ARM, Hexagon, Xtensa, RiscV…)
○ github: qemu/qemu

● Qualcomm’s Open Source SystemC library
○ Contains synchronisation, configuration, basic components 

(registers, routers, memory…)
○ Github: quic/qbox

https://en.m.wikipedia.org/wiki/File:Qemu_logo.svg
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Qualcomm virtual platforms
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QQVP components
QQVP: (SA8750)

8x ARM A76
HVF 

accellerator Gicv3
QUP Uart

SMMU IPCC

3x 
Hexagon 
Q6 cores

DDR PCI
Virt Net

Virt GPU

QEMU SystemC

RPC / FPGA / Other…

Qbox SystemC 
infrastructure
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Car simulation: environment and 
application

QQVP : (SA8750)
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Carla example
● github: carla-simulator/carla
● Open source autonomous 

driving system 
○ Development
○ Training
○ Validation

● Based on Unreal game engine
● Provides digital assets (road 

layouts etc)
● Provides an ‘example’ 

application
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DEMO
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Qbox under the hood

Executable simulaton - SystemC

m_router

m_uart

m_qemu_inst
m_qemu_inst

ARM A53ARM A53ARM A53ARM A53

m_qemu_inst
m_qemu_inst_r5

ARM R5

m_dwmac

m_ram

m_virt_mac

m_fallback_me
m

TLM Socket

• QEMU is a ‘library’ of components
• We select (by name!) the components 

we need in our platform
• They are connected and configured in 

SystemC

Adding a component from QEMU…
Just a SystemC module.

QEMU Components Library

ARM A55

ARM R5

ARM M7 Virt MAC

UART

flash



Madrid 2024



Madrid 2024

Partitioning between QEMU and SystemC

QEMU QEMU Device

SystemC DeviceSystemC Memory

SystemC Router

TLM-2.0 b_transport()…
TLM-2.0 DMI ‘array’ access
Qemu Memory region access

QEMU Thread

Thread
switch
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Advantages of open source for customers
● Familiarity : People have used open-source tools 

before, they are well known.

● Quality : Many eyes on the code, means the quality is 
very high. Many members of the community, many use 
cases are covered.

● Flexibility : With the source code, customers re-
configure,  add features, fix issues…

● Security : With the source code, you can always 
maintain your version yourself.
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QQVP is built on open source projects

QQVP Complete System

Accellera: SystemC

Qbox
SystemC 

Infrastructure

Accellera: Common 
Practice

GPU

QEMU: 
Hexagon

QEMU

Upstream path

Owner

Hexagon
Maintainer

Chair
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Open CL
● Issues with current situation . . .



Madrid 2024

VirtIO-GPU

virtio-gpu QEMU

virtio-gpu KERNEL GUEST

HOST

virglrenderer

vrend vkr

OpenGL VulkanOpenGL/ES

MESAvenus

OpenGL App Vulkan App

virgl
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OpenCL

virtio-gpu QEMU

virtio-gpu KERNEL GUEST

HOST

virglrenderer

vrend vkr

OpenGL VulkanOpenGL/ES

MESAvenus

OpenGL App Vulkan App

virgl

OpenCL App

vcl

vcomp

OpenCL

We are planning to contribute to both MESA and Virglrenderer



Thank you


