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Leading mobile innovation for over 30 years

Digitized mobile Redefined Transforming
communications computing iIndustries

Qualcomm |

Analog to digital Desktop to smartphones Connecting virtually
everything

Transforming how the world connects, computes and communicates
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Surveillance

$3.3Trillion

Business value from o pute 5 'V (-8
2 Storage E
Al augmentation by 2021 ating
Al will be essential to powering
economic growth and industrial
Z

transformation
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Source: Gartner, Mar. '18
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Today,

intelligence is primarily associated with the cloud



Immediacy

Sensing

Data stays local New experiences

To scale,

Privacy intelligence must be distributed Autonomy
to the wireless edge

Trillions of connected things

Massive amount of data

Security Tailoring
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Extract local value Personalization
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edge realizes %/

the full Sl
potential of 5G

Perceive

Hear, see, monitor,
and observe

Reason

Learn, infer context,
and anticipate

Act
Act intuitively, interact
naturally, and protect privacy
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Security

SO
00

Sensing
Our technology .
leadership is
transforming @@
the wireless edge

Y

Edge services

On-device
intelligence
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Mobile is THE
pervasive Al platform

~8.6 Billio

Cumulative smartphone unit shipm
forecast between 2018-2022

Qualcomm is leading
In mobile

T

Source: Gartner, Mar. ’18




Qualcomm® Artificial Intelligence Researc

Consolidating long term, cutting-edge Al research efforts

2007

Qualcomm Research
initiates first Al project

@ Research in spiking

Deep-learning
based AlexNet wins
ImageNet competition

neural networks neural processing
architectures

Investment and
collaboration with
@ Brain Corp

Research artificial @

Research face
detection with deep
learning

Opened Qualcomm @
Research Netherlands

Completed Brain
¥ Corp joint research

Consistent Al R&D investment is
the foundation for product leadership

Qualcomm Al Research is an organization within Qualcomm Technologies, Inc. Qualcomm Research is a division of Qualcomm
Technologies, Inc. Qualcomm Snapdragon and Qualcomm Neural Processing SDK are
products of Qualcomm Technologies, Inc. and/or its subsidiaries.

MWC demo
showcasing photo
sorting and hand
writing recognition

b Collaboration @ Brain Corp
with Google on raises $114M
TensorFlow
Announced @ Qualcomm @

Technologies
ships ONNX
supported

by Microsoft,
Facebook,
Amazon

Facebook
Caffe2 support

Qualcomm

Opened joint Technologies
research lab Announced researchers
with University Qualcomm® Neural Acquired win best paper
@ of Amsterdam b Processing SDK @ Scyfer @ atICLR
Qualcomm®
Neural Vision
Processing Intelligence
® Platform
Snapdragon
660
1stGen Al 2nd Gen Al Snapdragon 3rd Gen Al
(Snapdragon 820) ® (Snapdragon 835) @ 630 () ® (Snapdragon 845)



Qualcomm Technologies a3
Al strategy ¥

Execution and inference / @?ﬁ ‘ Fy 4
22—\ i

%I Process data closest to the
source, complement the cloud
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Training & Training (emerging) L=- u
Execution and inference
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Privacy | Reliability | Low latency | Efficiency | Personalization




The challenge
of Al workloads

ﬂ Compute o
intensive :

JeL Large,
;‘._l%lﬂ complicated ()
e models

( Complex
concurrencies

ﬁ Real-time ©

S L:  Aways-on O
’ ' A}

Constrained
mobile environment

: X Thermally efficient l
for sleek designs

Ny
i | ® Requires long battery I
_— life for all-day use 4
P

.
° Storage/memory _-)
bandwidth limitations C

Power and thermal efficiency

Essential to bring on-device Al into everyday life




Qualcomm
Technologies is
making on-device
Al ubiquitous

Efficient hardware
Algorithmic advancements
Software tools

Power efficient Al

Model
guantization

/I
4

Model Model
activation compression

Personalized Al

Contextual

Privacy/
security

N\
—/

Self-
learning

Low-power
always-on




Qualcomm® Snapdragon’ [
Artificial QCS605

Intelligence QCS603
Engine

Harnessing the power efficient

performance of the Snapdragon
heterogeneous hardware and
software architecture

Qualcomm Snapdragon and Qualcomm Vision Intelligence
Platform are products of Qualcomm Technologies, Inc. and/or its subsidiaries.




Enhancing user
Qualcomm experience

200%

Improvement in Al performance
over the last 12 months

snapdragon




Announcing
Thundercomm
Turbo X

Thuy<dercomm

Accelerating the
next-generation
of Al-enabled

devices

Qualcomm Al Engine

Reference Al apps
and models

Modularized design for
extending Al capabilities







Introducing In-
demand premium
experiences for a
new tier of
smartphones

Performance

Qualcomwn

snapdragon
/10 mobile platform

)




Al Image Classification Performance (inf/sec)

131 128
93
84
31 " 36 30
17 . 18 .l "

Inception-v3 ResNet50 SqueezeNet MobileNet

B Qualcomm Snapdragon 660 Phone ® Qualcomm Snapdragon 710 Phone Competitor Phone

Source: 3™ Party and Qualcomm Technologies internal testing/data.

Snapdragon Al—Performance




Dr. Cui Baogiu

Vice President of Al and Cloud Platform

Xiaomi



The future of Al

Is being built by Qualcomm Technologies with our customers

(]
amazonalexa Bal'¥EE facebook
maz

" Go gle m: Microsoft Tencent i&ifl
J l . ~) , N
B Face?)B"#1  ellipticlabs ¢/ &
h n nifjla
Q) e

6y Qualcomm -~ mniiihaiite
snapdragon i Vivo @ opPo
CEENE @ wororora @LG ASUS
/:33/<a{ with Al Engine P —
/
oG + Al Multi-industry systems Leader in wireless 10+ years of Al Broad industry
leadership design expertise edge development research collaboration

Uniquely positioned to make the intelligent wireless edge a reality




Qualcom

Thank you

Followuson: f ¥ in
For more information, visit us at:

www.qualcomm.com & www.qualcomm.com/blog

Nothing in these materials is an offer to sell any of the
components or devices referenced herein.

©2018 Qualcomm Technologies, Inc. and/or its affiliated
companies. All Rights Reserved.

Qualcomm is a trademark of Qualcomm Incorporated,
registered in the United States and other countries. Other
products and brand names may be trademarks or registered
trademarks of their respective owners.

References in this presentation to “Qualcomm” may mean Qualcomm
Incorporated, Qualcomm Technologies, Inc., and/or other subsidiaries
or business units within the Qualcomm corporate structure, as
applicable. Qualcomm Incorporated includes Qualcomm’s licensing
business, QTL, and the vast majority of its patent portfolio. Qualcomm
Technologies, Inc., a wholly-owned subsidiary of Qualcomm
Incorporated, operates, along with its subsidiaries, substantially all of
Qualcomm’s engineering, research and development functions, and
substantially all of its product and services businesses, including its
semiconductor business, QCT.



