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About ThunderSoft
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Who is ThunderSoft?

Smart System Service & Technology Provider ‘ L Al& ViSi’
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Start-up Fast Growing Expanding Core Technology >
2008 2009 2010 2011 2013 2014 2015 2016 2017 2018
founded Japan branch Qualcomm Qualcomm Intel/MS JV with JV with JV with TurboX Iot Scaling
P Smartbook Joint Lab Joint Lab Intel ARM Qualcomm SoM & OS
Al Dev Kit
Invelstment from Spreadtrum Camera H50S IPO Rightware MM Solution India/Malaysia
Qualcomm, ARM, Joint lab Turn-key Security 300496 Acquisition Acquisition Branch
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What does ThunderSoft read?
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Where is ThunderSoft?

- Silicon Valley
+ San Diego
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Employees Engineers
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What does ThunderSoft do?
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'Te' Full-stack
Y Engineering

. SoC Enabling

€ Turn-key
“e Solution

o Embedded OS
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Smart Vehicle Smart System
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Smart IoT

Maintainance
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OS Evolution
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Evolution of Operating System rass | [Tzemise
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the Mass Program of loT

Assets/application
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Thousands customers
Inexperienced on QCT platform

Small volume
Highly Fragmentation
Prefer Open Source

Can’t afford high development cost

More access for help
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Gaps of lIoT Operating System eans | T2
loT customers askes for different features => need I0T specific feature sets
loT customers needs more and longer support => need well-maintained SW
loT customers asks for more choices => need support more SW/HW modules
loT customers are facing more choices => need accessible docs and portals
loT customers are less technical => need cleaner & more solid software
Many Projects, Smaller Projects => need complete software solution

Open Standard - Maintainability - Controllability - Modularity

Al - Audio - Camera - Tools - Security - Performance
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OS Modulization
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loT Hardware Modulization (enns | 72001

Peripheral Modules —r — -
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HW Spec

Hardware
* Computing: 820/845, CPU, GPU, SNPE, DSP
® Changeable Camera: Single-Cam, Dual-Cam, Depth-Cam
* Memory: 4/8GB RAM, 16GB ROM
® Wired & Wireless Charging: Wi-Fi, HDMI

TurboX 801

- - meEmmm W om om g
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SW Spec Em s mEEEssEss s s e,

¢

I 1

1 1
TurboX 410 TurboX 625 . SW Module Description 1

1 1

] Apps Face/Object/Food/Scene Recognition, Video Analysis 1

! q Data Annotation, Data Training, SNPE/HVX training & support, !

] Services VD : .

' Optimization, Algorithm Store. .

1 Tools Data Mgmt Tool, Annotation Tool, Training Tool, Tuning Tool 1

: SDK SNPE, Al algorithm plug-in, security, Al task scheduler, etc. :
TurboX 9206 TurboX 210 1 os Android & Linux. Al Acceleration Lib, SNPE integrated Al 1

. ’
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0T Software Modulization

Better Ingredients.
Better Pizra.10T.
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4 Cases
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Case #1 — Dual Screen Conns | T2

EHFAL Yota Phone Flex Phone

ik % Pro 7 =5 X R LAxon M —HEW2018
Feature Phone
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Dual Screen Support Qeans | T25mmise

Before Android 8 After Android 8
<« New Viewport Conception « Input support of 2"d screen
<« Enhanced Window Manager <« HDMI enabling
<« Enhanced Activity Manager <« Power Management
<« Input Manager Service & IME < Qualcomm composition mechanism
< Multi-Window Launcher <« DisplayPort Alternate Mode

Application on 2" screen

O
0‘0

APPLICATIONS

Multi-Window Launcher Android Apps GMS Apps Third-party Apps

ANDROID FRAMEWORK

MW Manager Service
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Case Study #2 - Smart AR/VR
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AR/VR Resource & Solution

Full Stack Engineering Services
» HW, SW, Camera, Audio, Ul, Al, ...

AR/VR SoMs

» 8009, 626, 820, 835, 845, etc.

Core Technology

vV v vV V. v vV VY

SoM

SoC Leveraging
Fast Boot

Low Latency
On-device Al

End to End Security
Circle Display
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Tech Modules In loT

Fast e Android <10s

* Linux < 5s
Boot - Camera < 400ms
* Wi-Fi< 10s
Low + VR Latency < 17ms
+ Streaming < 150ms
Latency
- CPU
SoC - GPU
Leveraging - DsP
aing . VPU
. + Al Algorithms
On-Device » Tuning & Optimization
Al * Multi-cam & Depth Cam

* \oice Ul
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+ Continsous bitrate + Zero-copy buffering + HW Decoding
+ Dynamic framerate + Package tx control + Image Tailering
+ i-frama re-transmit + Antenna Tuning
+ Adaptive Channeling
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Case Study #3 — Smart Car 2ol o

.y . IP partners B Bai'éb.‘mml
< Positioning: o mfi NEES
. ) . . o T HASTY VNS NAWINEO) @ i
» Provide smart cockpit and IVI turn key software solution for Tierl @@ we-coion - ; Car
and OEM. €9 oPENSYNERGY |AllGo ‘ Makers
< Product Line: Y 7 yno'er aft . /
» OS for Automotive, Android, Linux & RTOS -~ os SatomativeSotwars: 7
. . ;, d | Soluhon Provudet ’
» IVI software solution and service /1\ L ‘t Tirel
» Digital cluster software turn key solution and service | QDC ITRON ; e
» ADAS solution and A|gorithm v  Eareee o ; OJ ALCOMAN l;'m sAs

AEDINTEK  yirmasents

MO (inte)

» UI/UE: Rightware Kanzi Ul engine and tools

7
%

China Factor: Baidu, Ali, ShangQi, Chongqing...

p—
Sensor-Fusion High Performance Connected Infotainment Cutting Edge
InfoADAS system 3D UI Engine System Digital Cluster

6/29/2018 21



/éa And | [TAMIGE

Challenges of E-Cockpit CRREZ | IT2NE

.
BIiBA3, A4, A7. Q7. ASL () Multi Screen
B R & BE S I Re XUAS

NMNAFERRNEE. PITREFMPIZEE T HNMIEREFR
BEiaiE AR R

x Connected

ARERG. MKERSR. 5. SRRSO @  Prettier
S ‘ﬁ,_" Customized
Faster
<2,
7 Integrated
Smarter

User Friendly
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Ul Modulization
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RESULT
*  Tier 1 has the power and keeps charging the
Frst prototype OEM for more money with each change
First time OFEM sees «  Difficylz to change Tier 1 once project s started
Troditional design running on
target
- Does not match OEM
Specification design vision
=2
- —
-
: RESULT o
Kanzl Way 1 .. v DEM huas thee porssesr and can make Changes (o
. AEsign &F Mo LSt
«  Daeshgn and Integration independent of each oiher K . St d
»  Nodisruptions - wery short development time anzi udaio
: = Fagster development at significantly reduced cost
e e,
SOP
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Prettier — T-Ul Qenns | T2
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Device — Device Connection (enes | [TZ50

< Unified content and service sharing
<« Cross OS, hardware platform and network media
< Support Ul platform for Kanzi, HTML5, Android and

HAFLER

more
<« WYSIWYG Ul design tool - Kanzi Studio
* EXiSting funCtiona“ty sharing Single API for multi-displays & Multi-device

Personalization AUDI Q8 Sport Concept @ Google /0 2017
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Case Study #4 — the Messy World of (eans | [T
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Al Modulization - Al Dev Kit (gans | [T
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Powerful On-device Al
Performance

0S5 Support Full Camera Stack Rich Al Tools Al Turnkey SolutionsAl Algorithim Store Al Services Service DL Training Engine

HW Spec meemmmmmssmssssssmmm————,

Al Dev Kit

Do Intelligent Vision Yourself

Hardware
* Computing: 820/845, CPU, GPU, SNPE, DSP

® Changeable Camera: Single-Cam, Dual-Cam, Depth-
Cam

®* Memory: 4/8GB RAM, 16GB ROM
* Wired & Wireless Charging: Wi-Fi, HDMI

W Em Em EEmEEEmEmm my
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1 1
1 1
: :
1 Al Apps Face/Object/Food/Scene Recognition, Video Analysis :
1
1 Al Services Data Annotatlon, Data Training, SNPE/HVX training & support, Optimization, .
1 Algorithm Store. 1
1
1 Al Tools Data Mgmt Tool, Annotation Tool, Training Tool, Tuning Tool 1
1 1
' Al SDK SNPE, Al algorithm plug-in, security protection, Al task scheduler, etc. 1
1 1
' os Android & Linux with Al Acceleration Lib, SNPE, and integrated Al Frameworks 1
1
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More Challenges & Opportunities (eams | [TZ0mi5
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Freedom

Open Standard API
Ul/Al/Security/Connect/Multimedia
Open hypervisor & RTOS
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B iR =15
Reliable Upgradin . BN SEYERIZE - HUEET : 56 - XERE B, IBEK, B
pg g s BH/NESF : KEKOS o TEEE: <1s - FEAEER . Baiilid
Functional Safety - E/NGZFR : HTMLSRIFS - bhdies : pwhT - LRS- Banfil

New Hardware

More Innovations

(=T ©

mogns W ik HEk

ltes o - BEERE - EMRAE - REEFI4hEE
©®@® (ma1r¥z ©) * T%E%}Eﬁ * B}‘J‘%ﬁlﬂﬁ ° %EE1;@1+%
B AEXE LSRR 5 E‘: * %agﬂg * ﬁéiﬁ{’ﬁ% gE * gg;ﬂﬁj\ﬁiﬁiﬂ-g

FHEBIGBANGZ Bt

-
U

29



HIgHEEE

ummoersort
FEER , BIEFESZFEHIEGEEF

Together, Build the Colorful Intelligent World!




