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Qiyan Wang

Global VP of Digital Systems at NIO, 
responsible for Digital Architecture, 
Software Platform, Connectivity & 
Cloud, Toolchain, Digital Integration 
& Testing

Prior to NIO, Co-founder & CTO of 
Retina Security, and engineering at 
Symantec and Exabeam

Ph.D in Computer Science from UIUC



NIO

Agenda

• Introduction of NIO
• Software Defined Vehicle
• NIO Vehicle OS with seL4
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NIO Has 6,700+ Global Patents



NIO

Leading Battery System R&D 
and Industrial Capabilities
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High-Performing Electric Motors 
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Flexible Chassis Control 



N I O  S e a t  P l a t f o r m

NIO



P o w e r  S w a p  
S t a t i o n s

1,464+
C h a r g i n g  P o r t s

15,673
C u m u l a t i v e  S w a p s

22M+
R e s i d e n t i a l  C o v e r a g e

69.5%

June 1, 2023

CHARGEABLE           SWAPPABLE          UPGRADABLE

Innovative Battery Swapping Technology



Smart Hardware Operating SystemComputing Platform Smart Algorithms Smart Applications

NIO

NIO Smart Systems



I m m e r s i v e  M o b i l e  L i v i n g  S p a c e
NIO

7.1.4 Surround Sound System
23 Speakers
1,000 W
20 Channels

Advanced Algorithms
Dolby ATMOS
Dirac Pro

Premium Content
Spotify
Tidal

P a n o C i n e m a



N-Box

AR Glasses
NIO



NIO

Full Stack R&D for Autonomous Driving

Hardware
OS

Data
Algorithm
Toolchain





NIO Autonomous Driving (NAD) - Sensing System
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S o f t w a r e  D e f i n e d  V e h i c l e



New Vehicle Models are Developed at a Much Faster Pace

Before
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Continuous Software Upgrade via OTA throughout Vehicle’s Lifecycle

Tesla
NIO

Xpeng
Li Auto

ALTO
LeapMotor

Lynk
Voyah

BYD
GreatWall

ARCFOX
iMMotor
Deepal

BMW
Cadillac

Ford
Mercedes 

Toyota



Evolvement of 
Digital Architecture 
for Smart Vehicles
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Layered 

Modularized
Configurable



Automotive SW Development Environment

Used to be Becoming

Decoupled SW/HW
Simulation



NIO Internal

AD

CPU GPU SoC

Middleware

Services

SkyOS-L

Lightweight, high-
safety, real-time

SkyOS-M 

seL4 based, high-safety 
& security, real-time

SkyOS-R

Rich-function, high-perf, 
optimized real-time

SkyOS-H

seL4-based high-perf, high-safety hypervisor

MCAL CDD Drivers

ARM-M/RMCU

Cockpit Connectivity Motion BodyApplication

Service

SkyOS

Driver

Hardware

NIO’s Digital Architecture for Software Defined Vehicles 

SkyOS-C

Highly customized 
Android



NIO Internal

SDK, 3rd-party libraries, and frameworks

Musl libc (POSIX) & libc++

Apps

seL4

SkyOS-M based on seL4

libcore

Time Srv FS Srv Net Srv Misc Srv

Device Server & Drivers

Process Server
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NIO USA Is Actively Hiring

• OS Kernel Developer - NIO Vehicle Operating System (NVOS)
• Software Engineer in TEST - Embedded Systems
• Simulation Engineer - QEMU

N I O  s w a g s  a v a i l a b l e  a t  t h e  b o o t h !

https://www.nio.com/careers



Any unauthorized reproduction, printing, disclosure or other use of this presentation is strictly prohibited

Embrace a New Era of Premium Smart EV!

Thank you!


