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Agenda

Time Topic
11:10—11:30 Morning Welcome
11:30—11:45 Who are we?
11:45—12:10 Building all-scenario & intelligent ecosystem with Huawei Mobile Service
12:10—12:20 Better together with Huawei
12:20—14:10 Lunch Break
14:10—14:40 Afternoon Welcome
14:40—15:05 HUAWEI Ability Gallery: Evolution of Content and Services Distribution
15:05—15:30 HUAWEI HiAl: Make your App smarter
15:30—17:50 Booth visit and private meetings




NEW HUAWEI ECOSYSTEM DEFINES THE FUTURE
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BEST GLOBAL BRANDS IN FORTUNE GLOBAL 500




[] Bilecdelen med eatons-idid28 blev ke fundetifien.

Forbes Brand Finance’
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[] Bilecdelen med etatons-idida bl oo en.
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200 mill

23% MS in 500+ USD smartphone segment

10% Huawei

*China Market share data from GFK reports 2019.08, Global Market share data from IDC reports 2019.Q2

jon units 26% |

17.6%



[] Bileddelen med eatons-idida

13,5
11
9,2
6,6
4,9 21
3,9
2,3 29
14 18
1,1 ~ I
s 11 I

0,7




[] Bmecdeen e rlations 42l o,

[x] Eileddeen med efatons-id i e ke fudetiflen.

World’s fastest

World’s most powerful
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[] Bilecdelen med eatons-idid28 blev ke fundetifien.

IN Nordic

No.

established in 2000 & 2012

82% staffs are local
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[] Bilecdelen med etatons-idida bl oo en.
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HUAWEI Share

HiLink + WiFi Router/MBB Devices



TO DEFINE FUTURE

3,5 min Active Phone
Users in Nordic

DEVELOPERS & PARTNERS GLOBAL

NS

HUAWEI

930 K Monthly Active
Users in Nordic







MARIA RAMIRO

Head of Huawei Mobile Services
Business, Spain
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“Mobile Users spend an average of 3.8
hours in their device”




OUR MISSION
\

" ATRUSTWORTHY, DEVICE-CENTRIC,
... " INTER-CONNECTED

" MOBILE SERVICES ECOSYSTEM




HUAWEI MOBILE SERVICES

570M+ 100M+ 170+ 1M+

Global MAU Users Outside of China Countries Global Developers

ASPIeEGeL)

GAPP + GDPR + Legal Compliance

in America




HIGH QUALITY SERVICES IN ALL SCENARIOS...

~—
HUAWE

AppGallery

e . koL HMS CORE —_—

‘ Wallet Assistant /Developer
L

Education ~
loT

Browser

Reader SkyTone
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... AND A FULLY OPEN ECOSYSTEM

HMS Core & Capabilities

. Kirin990 37
e 5G b

Chipsets & Hardware

Chipset-Device-Cloud-based all-scenario openness

AUAVY
DEVELOPER DAY

HUAWEI

DEVELOPER DAY




HUAWEI MOBILE SERVICES

GLOBALIZED CHIPSET-DEVICE- EXPERIENCE- CONTINUOUS PRIVACY & SECURITY
SERVICES CLOUD SYNERGY DRIVEN INNOVATION COMPLIANCE

HUAWEI D
DEVELOPER DAY




HOW PARTNERS CAN BENEFIT FROM
THE HUAWEI MOBILE SERVICES
ECOSYSTEM?




HUAWEI MOBILE CLOUD

140M+

Global MAU

o
308% 40+

Paid User Growth Per Year Countries Covered
(50GB+) (with Payment Support)

v NINE-LAYER PROTECTION MECHANISM FOR DATA SECURITY
v CROSS-DEVICE CLOUD SYNC. & BACKUP SOLUTION, SUPPORTS XX KINDS OF DATA

v/ DRIVE-KIT OPEN TO PARTNERS, PROVIDING THE CLOUD DRIVE STORAGE CAPABILITY

HUAWEI : :
DEVELOPER DAY



HUAWEI THEMES

70M+ +172% 730M+ 280M+

Global MAU Themes Paid Users Global Downloads Per Year Downloads Per Year
in 2018 Outside of China

v PERSONALIZE YOUR PHONE: THEMES, WALLPAPER, FONTS
v DIGITALIZATION OF ART: MUSEUMS, TOP IP, TOURISM, ETC

v TALENTS COLLABORATION: LOCAL ARTISTS, DESIGN SCHOOLS, ETC

elleme  NOOKIN

AUAVY

DEVELOPER DAY
HUAWEI
DEVELOPER DAY




HUAWEI VIDEO

8000+ 3.7M+ 130M+

Titles Users in Italy and Spain MAU Globally

g

Wisevideo: intelligent codec, Al enhancement, super resolution
Connecting partners with a flexible business model

Integrating distribution within a strong ecosystem

R fve DOMINIY

@E viacom sky em

HUAWEI D
DEVELOPER DAY




HUAWEI BROWSER

200M+ 100%+ Find

Global MAU MAU Monthly
Average Growth
Outside of China*

everything
you want!

Security and privacy in design
Integrate software and hardware capabilities to enhance the web experience

Provide users with all-in-one information services, such as an enhanced newsfeed and

quick access to locally relevant services

HUAWEI D
DEVELOPER DAY




HUAWEI ASSISTANT

160M+

Global MAU

High user activation: 140m+ monthly active users
All-in-one intelligent services: search, instant access, smartcare, news feed

Global launch with mate 30 series in september 2019

Sports g @ Swoks ; 8 Food
AAPL .
2808.9° 0.42%

@ Hou Playoffs Round 2 000001 - Healthy(Manhattan Ave,

® wc O Q305:21 sz 5 4 kv €

399001 3194 010X i 2 in London

536.66  +0.81%

SBUX
393006

VIEW MORE

VIEW MORE

(1) Auguest Data Flow Report
ZealerChina  Chicken Liver  Baked Stuffed

37MB ’ ; € €16 €10

It's equivalent to 4526 text meesages. ne ORDER  NAVIGATION

HUAWEI | ,
More SmartCare cards will roll-out gradually with partners’ content & services e ELOEER Doy



HUAWEI AppGallery

390M+ 180Bn+ 11K+

~— Global MAU Global Apps Downloads Top Apps
g'é Per Year Outside of China

HUAWEI

v LOW FRICTION AND FAST ONBOARDING SUPPORT WITH LOCAL ASSISTANCE

v ON-DEVICE ACQUISITION SOLUTIONS: GIFTS, CROSS PRODUCT PROMOTION, ETC

DAILY YOGA

v’ AGE RESTRICTIONS SUPPORT (IARC STANDARD)

*7% TOP RATED APPS

o uesoomieds Y : v" LOCALIZED CONTENT MANAGEMENT FOR BEST USER EXPERIENCE

R = o

HUAWEI D
DEVELOPER DAY




HOW PARTNERS CAN BENEFIT FROM
THE HUAWEI MOBILE SERVICES

ECOSYSTEM?
|




ALL-IN-ONE OPERATION SUPPORT SERVICES

Unified
Portal Access

Chinese/English/Russian
language services

Unified Unified Unified
Certification Info Service Help Desk

Enterprise/Personal Report/EDM/Station Global time-free
/Merchant/Client letter/Official website customer service

Unified
Settlement

220+ countries/
regions settlement

English Website | http://developer.huawei.com/consumer/en

AUAVY
DEVELOPER DAY

HUAWEI

DEVELOPER DAY




OPEN TECHNICAL CAPABILITIES

HUAWEI AppGallery Connect

HUAWEI Ability Gallery

HUAWEI AppTouch

HUAWEI Ads

Themes Connect

Content Connect

Developer
Connect

Account Kit Ads Kit

Push Kit

Map Kit Location Kit

Site Kit

Drive Kit Wallet Kit

Analytics Kit

CV Engine

Motion Tracking

Motion Tracking

ASR

Scene Understanding

Controller Interaction

NLU

Face Tracking

Image Rendering

Game Service Message Kit

Scan Kit

In-App Purchases

Awareness Kit

DevEco Studio

Cloud Test

HUAWEI

DEVELOPER DAY




HUAWEI MOBILE SERVICES CORE

2 Essential

Accelerate App Development

Account Kit
Map Kit
Site Kit
Drive Kit

Message Kit

Game Service
Location Kit

Scan Kit

Awareness Kit

*** Growth

Boost Your Business

Push Kit
Analytics Kit
In-App Purchase
Wallet Kit

Ads Kit




PROVIDE RESOURCES &« EMPOWER INNOVATION

6 Regions 1 BLN USD

DigiX Lab For Innovation Support HMS Ecosystem Incentive Program

Real-device Debugging Development Fund

Open Capability Experience User Growth Fund
Mobile Services Experience Marketing Fund

HUAWEI LD)
DEVELOPER DAY




HUAWEI D
DEVELOPER DAY

Mike Skyte

Brand Owner, Pling
Aller Media A/S
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Content Transaction Center

We select, optimise and distribute existing Aller content to our digital subscription
platforms, applications and external partners

v

Bedste

underholdning

Aller media




HUAWEI
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Bedste

underholdning




What is Pling?

Unlimited ‘All you can read’ access to over 280 magazines and
podcasts from Aller Denmark, Aller Sweden and over 30 global

publishers.

* Android app, iOS app, PC/Mac version
* Digital subscription prices at 99 kr — first month free

* Print/digital subscription bundle at 49 kr — first month free P
* Brand access — free digital copy — 0 kr/month PI Ing

1. maned gratis

Velkommen til

* Around 200 International titles Like: Hello, Vanity Fair, Time,
The New Yorker, Rolling Stone og Condé Nest Traveler.

Prov
1 maned for

O k.

Ingen binding

abonnent,

er prisen kun




Number 1 in Denmark!

Far meget for fa penge !
1 8. 6.6 8 ¢

Saa mange blade for fa penge mere Tidl
kabte jeg kun Se & Her x 4 pr mdr. Med
dén stk pris +60-70 kr mere, ja sa har jeg
pludselig alle bladen til gode. Kan leese
dem neer det passer MIG ! Skent.

Det er pling pling skent - =

@

PLING
%k k k ok

En dejlig og overskuelig mulighed for at
leese rigtigt mange magasiner. Tak

Blade til hele familien, sa fedt
1 . 6.6.6 6 ¢

Der er blade til enhver smag og interesse,
du kommer nemt igang = @)

Nemt at bruge
1. 8.6.6.8 4

Dejligt nemt at bruge

Trustpilot

o Pli
g Pllng AnmIeT:egBer 159 « God

TrustScore

ull Telenor DK 7 13.02 v 44% @ )

< Tilbage Magasiner og aviser

Hitlister

1 Pling - Online
o magasiner Ci)

Wype

1gasiner
Weekendavisen

lllustreret
Videnskab

PressReader

,lUIJ 6 Washington Post

7 The New

S

ull Telenor DK 2 7 43% @)

< seg o] P

Anmeldelser og Se alle
vurderinger

Tk k  —
Yook ok c—
hokk =
Kk
I "o

udaf5b 543 vurderinger

W W W W W

Super hyggelig
2. 6.6.6 6 ¢

Pling er genial! De mange blade kan nemt
ses/laeses. Fik det i gave og ma sige, jeg er
utrolig glad for det. Kan jo leese mere end
et blad @&

@ Skriv en anmeldelse ® Appsupport

Oplysninger
4 S A6 Q

Spil Apps Opdateringer Seg

HUAWE] LD)
DEVELOPER DAY
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A growing base of loyal, engaged users

10% 8.000

monthly 10%/month.
average sessions/user growth

push open rate in-app
purchase

o 5%/month.
60% cvr 224+ mins Avge.

from free
month average session length grOWth
subscriptions




Pling Universe.
Subscriber base has grown by 80% since July 2018 ~

60.000

jul-18 aug-18 sep-18 okt-18 nov-18 dec-18 jan-19 feb-19 mar-19 apr-19 maj-19 jun-19 jul-19 aug-19 sep-19 okt-19
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All You Can Read



Danish titles (Highlights): HUAWEI || ”
DEVELOPER DAY

* BILLED-BLADET « 7TV Dage

* SEog H@R * Antik & Auktion

* femina  ELLE

* SPNDAG * |ISABELLAS

* FamilieJournal <+ Mad & Bolig Gourmet
* Mad & Bolig * IN

* Ude og Hiemme < ELLE Decoration

* SPIS BEDRE * Plus eksklusivt indhold

HUNDJEVLEN ER TILBAGE ... MANFAY WElDDN

@NT$

VANE RETTER TIL

o _ ’
Kon ingen
hindring rke

ferie Winther

*ﬂl‘
) oo e parfed N
———

PSSV MARY 0G
FREDERIKS

MK M2
LOST 06 LAXKERT



International magazines HUAWEI
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International magazines HUAWEI
DEVELOPER DAY | )

P e Wine + Beverages D e

O a L L Su— s RATINGS FOR MORE THAN 14,000 WINES
y \ ) P?(:ﬂ"tr Wine Spectal(_)r & GARDENS

T | " r N 2 Y “ ry ,",:. i »
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Solid Foundation for marketing



Value proposition

Multiple brands

Access to ALLER" s premium
publications: femina, SE og HOR,
and Billed-Bladet + over 200
leading international magazines
titles as HELLO!, Forbes, WIRED
TIME and GQ.

Convenience

Content on the go” Online and
offline access to publications
and exclusive content.

Mobile friendly reading format
Article search

HUAWE] LD)
DEVELOPER DAY

Trust

Quality content produced by
professional journalists.
News and expert knowledge
always at your finger tips.

Value for money



HUAWEI
SOLID FOUNDATION: RETENTION & OPTIMISATION: DEVELOPER DAY

v ASO
. Very high levels of retention and loyal users
. More marketing will result in high conversions
Partnerships
v" Web Branding activities
. UX assessment completed — design/flow overhaul coming
. User testing
. Continual conversion optimisation
v Analysis Push & in-app strategy
. Improved understanding of segments/engagement Dialogue marketing
. Define target groups with potential for good CVR SEO, SEM, CRM, SoMe (install ads)
. Remote ID analysis - retention

v Acquisitions strategy

. SEM, push, in-app, SEO — all to be updated GERETOIEloptTIEaNenle )

Website optimisation (e-commerce)
v Push & In-app strategy Analysis — GA/Localytics

New funktionality (app)




COMMUNICATION HIERARCHY HUAWEI

DEVELOPER DAY

Hero communication

Builds awareness of platform

Ubegraenset adgang til nogle
af verdens bedste ugeblade og magasiner.

'Qﬂﬁ%ﬁ@ﬁ“f”

(PRI
GF
6 -y

ATL S i

BTL Tactical communication

Segments and interest

Piing - Online magasiner @ rina-onine magasier - Oniine magasiner

ELLE. IN og femina tl dine langsomme ed pé rejs © 1 © Gor det nemt at have bade Forbes,
g Med Pling har du alle dine GQ, Dossker og zine lige ved handen
yndiingsmagasiner ige ved handen® W& D

Download Pling nu
Download Pling nu Download Pling nu A Download Pling nu

o3

Kommanter Synes godtom  Kommenter ol Synes godtom  Kommenter el Synes godtom  Kommenter Synesgodtom  Kommenter
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Optimisation of quality partnerships
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PRIZEBEAT.COM S\
DanCenter

(3 BravoTours

-FERIE PA DANSK

TE LXM ORE
\\elSErvice

matas T0SA gg

HUAWEI

REJSER

= smart
Boozt..

' ’ LogBuy
Benefits people
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Pling lite is a “living” weekly magazine
Content is curated and optimized for mobile units several times
a day to engage users “where and when they are” — stories
that will fit what is going on right now and the situations users
most likely are.. in-transit, at lunch, dinnertime and evening.



What is Pling lite?

Mobile first Solution tailor-made for YouSee’s needs

Over 700 new ‘re-use- articles’ per month

Search by category, magazine brand or keyword

Stickiness: 7 x new videos each week

Real time user data

Budget for future investment in dev. (Sprylab)

Reason to return: ‘newsy’ articles refreshed x 3 daily.

Vincents

den pa sin og prins

HUAWEI

DEVELOPER DAY

Apling

Familievejleder: Sadan
undgar du konflikter med
din svigerdatter om born...

Lorem ipsum dolor mates sit amet consec




HUAWEI D
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THANKS!

http://developer.huawei.com/consumer/en



GOTO Copenhagen 2019

Conference Nov. 18 - 20

OtlO;

copenhagen

9

Click ‘Rate Session’
to rate session e
and ask questions.

Y Follow us @gotocph



GOTO Copenhagen 2019

Conference Nov. 18 - 20

OtlO;

copenhagen

9

oY

Remember to

rate this session
Thank Yo 4 Lm

Y Follow us @gotocph



GOTO Copenhagen 2019

Conference Nov. 18 - 20
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Did you remember
to rate the previous
Session 7
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Travel to Copenhagen

Flight

DEVELOPER DAY
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Evolution of
Content and Services Distribution

——via HUAWEI Ability Gallery






Touch Points : Instant Access & SmartCare

After following sports events, recommend
the real-time information for users :

Cal “all = = 08:08
Toda =
y (o

Good morning, embrace the new day

Q Search...

21°C / 1 3°C Shower

4/298 Friday

‘:3 Team1 Second half
&3 Team2 O 0305:21

VIEW MORE

Netflix 'deceiving' black

users with 'creepy’ posters i3

= Instant Access

SmartCare

Powered by HUAWEI Ability Gallery



Touch Pqints : Global Search

-
® Get instant service through global search :

Global Search g w

Call “all =

Q_ Shen Zhen to Lisbon

rrrrrr

Shenzhen to Lisbon Search

qgqwe T t y ui op
a s d f g h j k |

zZ X ¢ v b nm

Powered by HUAWEI Ability Gallery



Touch Points : HiVoice

“oll Cal = - 08:08

What's delicious nearby

2 rood
Healthy(Manhattan Ave)
€70 per capita

Triggered by voice to recommend nearby services :

iver  Baked Stuffed
€10

What's delicious nearby ?

ORDER NAVIGATION

HiVoice

Powered by HUAWEI Ability Gallery



Touch Points : Al Lens

-~

Al Lens

Identify Shopping Calorie Translate

81095

That sounds interesting” Dad s shining. "What do you
think,amir?
lly donit like volleyball” | muttered as the light in babas
eyes disappeared, followed by an uncomfortable silence.
1 sony, assef jn- Baba sadsivugging. e apologized formet The tng

Tome.

"No, it's all right." "But the door is always open for you,
amir jan. Anyway, | heard you like books, 5o | brought
you one, my favorite." He handed me a wrapped
present. "happy birthday."

He was wearing a cotton shirt, blue trousers, a red tie and
shiny black shoes. He smelled of cologne and his blond hair
was neatly swept back.

P

hysically, he was every parent's dream son: strong, tall
. dapper, well-mannered, astonishingly handsome and
SIMILAR ITEMS talented, not to mention witty enough to tease adults. But it
seems to me that his eyes gave him away. | looked into his
eyes and saw through his facade, a kind of madness hidden
Marketplace: Vmall ~ Taobao  ViSenze within iy ¥
“Why not, amir?* My father said.

“Yourpresent” he saidimpatiently.‘assef jan s bringing you  present™

"Oh." | said, taking the box from assef and lowering my
gaze. If only | could be alone in my room, with my
books, away from these people.
Hell” My faher
sad
‘what?
~ JIANYUE Baba dropped his voice, as he did every time |
> embarrassed him in public. "didn' you thank assef jan?
Baidu He's so thoughtful

HUAWEI MateBook

Banana

HUAWEI Mate 20 Pro HUAWEI Mate 20
a2

more similar picture:

[ Shopping 5 'e]

‘lllllllIIIIIIlllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIII’

¢ I EEEEEEEEEEEEEESR

Powered by HUAWEI Ability Gallery



Distribute Abilities to Various Types of Devices

More and more devices in the future

':} Team1 Second half
::} Team?2 3 Q305:21

Sports
. VIEW MORE
& Teamn 2 seon d half

£9 Team2 O Q305:21

VIEW MORE

DEVELOPER DAY

1f Powered by HUAWEI Ability Gallery AWEI ID)




Ability is the Service That Meets User’s Intent
Huawei Ability Gallery Distribute Abilities to Users

Service HUAWEI Ability Gallery Ability Touch Points & Devices

Going to Rua Do Alecrim,15

APP

Quick APP

Html5

WebService

HUAWEI LD)
DEVELOPER DAY



App Ability

PE R B R BN Y

Display mode : Icons

Call Call = =) 08:08

Today =

.

Good morning, embrace the new day

:Z‘Io(: /( 1 :30(: Shower

4/298 Friday

Sports

‘:/' Team1 Second half
£3 Team2 O3 Q305:21

VIEW MORE

NEWS

Netflix 'deceiving' black

users with ‘creepy' posters

il - 10:00

& Taxi

illustration purpose only, actual products may vary

What should developers do?

P e Develop deeplink for services/content within

App/Quick App.

HUAWEI

DEVELOPER DAY



Content Ability

Display mode : Voice Display mode : Card or text

What should developers do?

what's the football game today

i « Developers provide event data through API.

=
«n
o
e

»
L ]
L ]
n
L |
L |
L |
L |
What is HUAWEI Ability Gallery ? ]
L |
L ]
n
L ]
L |
L ]
n
L}
.

: «  Huawei is responsible for card definition and
development.

a

n

u What is 7*7
n

n

n

-

n

n

<

-
‘IIIIIIII"IIIIIIIIIIIIIIIII’

HUAWEI Ability Gallery is a platform to

help developers distribute their
atomized services.

* Developers are responsible for providing event
detail pages (quick app/app/H5).

Speaker

. . HUAWEI
illustration purpose only, actual products may vary DEVELOPER DAY



Card Ability

Display mode : Card

w il R — B0 Saleal = = 08:08 NN NN NN NN NN NN NN NN NN NN E NN NN NN E NN NN NN EEEEENNENNEEEEEEEEEEEEEEEEESR 3

& IR : : What should developers do?
Today @ . . I .
Good morning,embrace thenewday 3 : * Developers directly provide ability cards through Huawei :
Q Search... E Ab'llty Ga”ery E
® » 6 @ e D , - , :
: evelopers are responsible for defining and developing :
W - | :  service cards and detail pages, and need to bind with :
R Huawei account.

© Rua Do Alecrim,15

21°C/ 1300 Shower

4/29A Friday

& 300 meters from Cais do Sodre subway

an" ] station
= [
[
: Hotel n 3.6 km from the cente
= [
0 LT Boutique Hotel = ¢ 9.1 - Great location
U Rua Do Alecrim,15 : ’
n
: Check-in Check-out .
- 04,Mon 05,Tue = Check-in Check-out
= [
[
o NAVIGATION 5 Date 04, Thu Date 05, Wed
= [
= [
aadudNEWS umunm 0

Netflix 'deceiving' bla
users with 'creepy' pc

. . HUAWEI
illustration purpose only, actual products may vary DEVELOPER DAY

BOOK




Tools for faster development

New Widget Project
You have a folder.
emo
- -
[ ) Ider
esign wi ar
demo.com.huawei
]
empiate, Workspace
C:\Users\I00314631\ fastapp-ide\workspace

Supported Vendors

* Development with
Demo Code;

* Debug with Real-time
Card Preview

/

HUAWEI LD)
DEVELOPER DAY



Console for convenient access

B DiyDesktop @ Customer Support hwtest... ¥

% DEVELOPER

HuAWEL

App Services HUAWEI Ability Gallery
k @) V%2 DEVELOPER Support

@ Cooperation agreement Cyber Security and Privacy Protecti HoAwel

Create ability =3 HUAWEI Ability Gallery A Content Abi ity Deve opment Guide

ability type

ce Introduction

Service Agreement

App Abilit
PP y juirements 1. Content Data Access Interface Specifications

Development Guide . . . . . .
Huawei uses a service aggregation gateway to periodically call the developer server interfaces to obtain content data and save the data to the

Content Ability Development Guide database. In addition, Huawei provides interfaces for developer servers to call for real-time content data synchronizationPerformance

APIs for services/content i
Requirements

APP Ability Development Guide

pment Guide

2. Developer Content Data Access

with a card. Access Guide
My abilities FAQ Before importing content data, check the total data volume and daily data change volume by using the following checklist.
Check Item Description Result

Total number of data records that a
Total data volume . X
developer can provide for Huawei.

. Number of daily changed data records that a
Daily data change volume . .
developer can provide for Huawei.

Data size Maximum size of a single data record.

Frequency of full or incremental

Sync frequency
synchronization.

Huawei Ability Gallery Console

* Achieving ability configure and fulfillment conveniently with
) : . HUAWEI
detailed development guide and access guide DEVELOPER DAY || ))




Consoles for convenient integration

Huawei Ability Tester

* Self-tester for three
Integration methods
under test environment

* Test:
Card Design;
Account Binding;
Event Notification;
Ability Trigger

Test APP

Call Call =

Huawei Ability Tester

& Card Ability
S App Ability

G  Content Ability

Input trigger condition

Call Call =

& Card Ability

Userintent  Event trigger

Check the card

DEVELOPER DAY



Value of Huawei Ability Gallery for Developers

Developer’s APl with data Huawei Ability Template

Abilities on different touch points

A

Lower Integration Cost

* One time integration
* Tools & support

21c/13¢

HUAWEI

DEVELOPER DAY

D)



Value of Huawei Ability Gallery for Developers

Smartphone shipments estimate Global MAU of Huawei mobile phone :
given for 2019:

Expand Market Reach ‘ 2 5 O b O 5 3 O million

Access to large amount of users
« TOP market share

HUAWEI D
DEVELOPER DAY



Value of Huawei Ability Gallery for Developers

(3

Eall ol 7=
m Good morning, embrace the new day Y
o earch...
P—
—a o8
“— L3
Taxi Coff D Code

= Tropical Cyclone Information

-\ ]
SMARTCARE

& Tropical Cyclone Information

Improve Conversion Rate f +1500% user Growth

Within 2 weeks
* Al tech promote precise and
valuable distribution
* Reach to High-end users

DEVELOPER DAY | ! ))



5000+ Abilities Have Integrated Globally

—
[ELEIRADER ENETRPULSE

HUAWEI Ability Gallery

Intelligent connection | One-Time Integration | Multi-Device Distribution
.+ JAWEI D|)

DEVELOPER DAY



Contact Us

Huawei Ability Gallery Official Website:

HUAWEI D
DEVELOPER DAY


https://developer.huawei.com/consumer/en/huawei-hag

HUAWEI D
DEVELOPER DAY

THANKS!

http://developer.huawei.com/consumer/en



Make your app smarter

Francesco Romano
Developer Advocate @Huawei Device OpenlLab

NS

@_romanofranz @huaweimobile #HuaweiDevelopers HUAWEI



Why on-device computation?

()

BBH
More Safe Less Cost Less Delay
User data stays on device, All on-device algorithms No network transmission needs,
SO user privacy is better protected. avoid server rent. for better user experience.

A

@_romanofranz @HWDevelopers HUAWEI



However, the popularity of on-device DL still faces many
challenges.

How to deploy models on device:

*» Heavy calculations pose obstacles to real-time performance.

s Power consumption, memory, and storage space are all facing challenges
because of limited development environment.

Without models, but still hope to leverage intelligent capabilities:

/

s High-threshold of requisite skills: ML & DL, Statistics, linear algebra

/

s Long period for model training: data collection, data cleaning...

How to increase app traffic and reach of users:

/

+ Paid traffic increases the operating costs.

A
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HUAWEI HiAl: Building a Comprehensive Open Ecosystem, through
Integration of Chip, Device, and Cloud

HiAl Service
A Fertile Ground for Smart All-Scenario Digital Services

Service Capabilities Openness - Connecting users with your services

HiAl Engine

Entrance of Digital World for the Ultimate Experience
App Capabilities Openness - Making apps more intelligent and powerful

HiAl Foundation

Achieve Optimal Energy Efficiency and Breakthrough Performances

Chip Capabilities Openness - Achieving optimal performance and efficiency

A

@_romanofranz @HWDevelopers HUAWEI



Overview of HUAWEI HiAl Capabilities Openness Platform

! Efficient
Cloud | Business Support

HiAl Service

Capabilities

i Rich
Device | ScenarioBased  [NCEnaneN  WASRERRel  [NNEUEhel

HiAl Engine

Powerful On-Device

Chip Computing Capabilities

HiAl Foundation

HiAl
IDE

Remark: now, ASR and NLU Engine are only available for China

- Complete
IDE '@ Development
- Toolkits

A

@_romanofranz @HWDevelopers HUAWEI



On-Device Computing Capabillities:

HiIAl Foundation, Chip Capabilities Openness

@_romano franz @HWDevelopers HUA

[/
1\



Dedicated Instruction-Set and Computing Library,

Efficient Execution of Neural Network Operators

|

A
&"
|

i

—
—

|

U
M\

[ :\

Iy
|
n’
l‘ti
[
"

|

J
|
i\

‘t
\
f
J
W
\

\

CPU = Scalar

» General-purpose

computing

« Logic control

GPU = Vector

* Image processing
« Large-scale parallel

computing

NPU = Tensor

/

» Dedicated instruction-set
* More large-scale parallel

computing

Convolution

Deconvolution

Pooling

RelLU

Normalize

BatchNorm

FullConnection

Sigmoid

A
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NPU Capabilities Openness Trigger Powerful On-Device Computing Capabilities

147

V100 V150 V200

Compatibilities and Direct Conversion of Machine-

Supported Operators _ :
Learning Mainstream Platforms

A
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NPU enhances performance by 25x and power efficiency by 50x

With Kirin 980 dual-NPU, image recognition efficiency is increased by 3x, and ResNet-50 can recognize 4500 images per minute.

*HUAWEI Lab statistics, for reference.

@_romanofranz @HWDevelopers

CPU HiAl Foundation/NPU
Time Power Efficiency Time Power Efficiency NPU/CPU NPU/CPU
Per Frame Per Frame
Network
S frame/s/W S frame/s/W Performance P.O\_Ner
Efficiency
AlexNet 0.310 2.26 0.0126 62.300 24.60 27.51
VGG16 1.584 0.25 0.0591 12.42 26.80 49.68
Resnet34 0.373 0.89 0.0175 39.875 21.33 44.58
Q)

HUAWEI




Real time segmentation with NPU

.

oo il Vol a‘.

i

)
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Successful cases

HiIAl Foundation, Chip Capabilities Openness

A
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HUAWEI HiAl + Prisma

Al for Photography Scenario

HiAl Foundation Chip Capabilities & HiAl Engine Scene
Detection

[NPU Acceleration] Fast image classification; create a masterpiece instantly

: Smart Filter : :
Rendering Improvement : On-Device Processing
Recommendation
Speed up image processing 500+ filters cover multiple Not rely on network.

from 9.6s to 3.2s per image. complex backgrounds.

AppGallery

Available on ]

A

@_romanofranz @HWDevelopers HUAWEI

*Lab data, for reference.



HiAl Foundation Chip Capabilities Openness

[Offline Immediate Translation] Be your private translator.

AppGallery

*Lab data, for reference. > -
@_romanofranz @HWDevelopers HUAWEI

Available on ]




Scenario-Based Capabillities:

HiAl Engine, App Capabilities Openness

@_romano franz @HWDevelopers HU

Q
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Available APIls

Table identification

Human Body Part/Pose Detection

Card identification

Video portrait segmentation

Coming Soon...

o

@_romanofranz @HWDevelopers HUAWEI



High level production-ready APIs

VisionBase.init (context, object : ConnectionCallback {
override fun onServiceConnect () {
//service connected
}
override fun onServiceDisconnect () {
//guess what?

})

uiScope.launch {
withContext (Dispatchers.IO) {
val faceDetector = FaceDetector (thisl@Activity)
val frame = Frame ()
frame.bitmap = getBitMap ()

val jFace: JSONObject = faceDetector.detect (frame, null)
val faces: List<Face> = faceDetector.convertResult (JFace)

} A

@_romanofranz @HWDevelopers HUAWEI



HUAWEI HiAl + WPS

Redefining Future Mobile Office

HiAl Engine Document Detection and Correction + Super Text Resolution

One-click to recreate the PowerPoint presentation in perfect detail

Intelligent Identifying Correcting oX One-touch
Text area within image Angle of text area so that Increase the text resolution ~ PPT generation
the text is perfectly horizontal to increase legibility

Available on

we | AppGallery

@_romanofranz @HWDevelopers HUAWEI



HUAWEI HiAl + StorySign

Al Tech illuminates Deaf Education

(xood bou. Spot.

HiAl Engine: OCR & Document Correction/Detection £t up your
[Sign Language Interpreter] Change deaf literacy with the magic of reading. dinner!

OCR for 7 Languages Bitmap Enhancement
Support quick recognition of 7 languages. Accurately recognize the position information of the
Click and learn the sign language. text to enhance the bitmap regardless angle.

e AppGallery

|

Available on ]

A
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Complete Development Toolkits:
HiAl IDE, Enable Productive

Capabillities Integration

L/
{14



HiAl IDE: One-stop Workshop for Efficient Integration

PR HIAILIDE App Wzapp B src B main Bmjava Elcom ©Em ple Bm PN myap © MainActivity “\ |[CZapp v | p T L Y YO LA UB
g Ay @ = | B - java DevEco IDE - 2| ©
£ » mapp MainActivity predict() new Thread run() : 2
;- » ( Gradle Scripts final float[] pixels = PictureUtil.getPixel(bitmap, RESIZED_WIDTH, RESIZED_HEIGHT); D HiAl Engine Hi B & - - -
» % External Build Files | D E A d d St d
String predictedAge = ""; - D ev co In n rOI u Io
g - R s g
g //TODO: use model to predict AlexNetModel.predict(pixels); a u ins S ore
~
: = La : Plug
zl float[] s = {}; //AgenetModel.predict(pixels); Image category Fl . ﬁ
g String[] labels = {"0-2", "4-6", "8-12", "15-20", 8-43", 53", "60-100"}; Computer Vision S 1
- n -
float max = 0.f; .
§ for (int i = 0; i < s.length; i+) {
8 if (s[i] > max) {
o max = s[il; All API (15) ( Search )
© predictedAge = labels[il;
! Aesthetic Score H
max = max * 100; a The aesthetic score interface provides an interface that D rag & D ro p o pe ratl o n
((Textview) findviewById(R.id.acutalAgeText)).setText(actualAge); automatically evaluates the score of the image. It scans t...
((Textview) findViewById(R.id.predictedAgeText)),setText(predictedAge + " (" + String.valueOf(max).substring(@, 5
} catch (IOException e) {
e.printStackTrace(); Image Category Label #&#
(E)J The label detection interface can classify pictures
. ) = intelligently by object construction, label detection, result
//TODO:super resolution conversio... d - d
final Bitmap finalBitmap = bitmap;
final Bitmap finalSuperResBitmap = ; p Scene De'_edion . . . §
;,f Scene detection can classify the input images. By identifying
runOnUiThread(new Runnable() { o the scenes which the image content belongs to, it provid...
@Override
ol public void run() { ' |
if (finalBitmap != null) { x
((ImageView) findViewById(R.id.profileView)).setImageBitmap(finalBitmap); Image Super-Resolution
@ The super resolution interface converts low-resolution .
images to high-definition images, enabling higher resoluti...
if (finalSuperResBitmap != null) {
((Imageview) findViewById(R.id.profileView?2)).setImageBitmap(finalSuperResBitmap); A
@
g R ! Code Detection
s h; 8% The code detection interface can identify QR code/barcode
° e } | - in an image and return the JSON object that contains t...
‘? downloadThread.start(); u]
& =
1]
2
P : Facial Comparison & g
-g The face comparison interface can extract facial features of a
H different users and calculate their similarity, in order ... ;
& X
. °
o~ -}
* :
% TODO = 6:Logcat 4+ DevEco Output 17 9: Version Control [>Z] Terminal @ EventLog B Gradle Console
[0 *daemon started successfully (moments ago) 107:1 CRLF: UTF-8+ Git:develop+ Context: <no context> B & \ )
S o — -- - - \ l

@_romanofranz @HWDevelopers HUAWEI



HiAl IDE: One-stop Workshop for Efficient Integration

P2 HIAILIDE_App Bz app Bl src Bl main java DM com DM example DN b00294902 DM myapplicationd
> @ = | ol )i v
3 x -0 A y
g > Bz app External build files have changed since last project sync. A project sync may be necessary for the IDE to work properly.
+ P> (Z Gradle Scripts

MainActivit: predict() new Thread run()
AlexNet_Supported copy

% ~

» 4% External B

AndroidStudio3.0 ) .show();

Date Modified Size show()
AgeNet.caffemodel
AgeNet.mimodel
S - e prototxt
iCloud Drive
¢ Applications
iCloud Drive: Desktop
« Applications [ Documents
Desktop Downloads £( =)
Documents workspace
.show())
Downloads

workspace

0 e
10030055 oString()
100367072

196127...
p0039858...
All..

+ name +

).first()

Sharing & Permiss|

i Build Vari

.first()

8
8
8
£
&
*

~
[ Piatform ar® Plug

).get()

soenen o = ¢ Custom model integration

—_ o
Selct Loca Model
—_ Select local Al model for g
conversion Automatic
into APP
: AlexNet
-= I AlexNet:Picture classification model, supports more th...
]
* Model analysis
MNIST ©)
MNIST: An introductory model to regconize hand-writt... =/
]
* Model conversion
versi
o .
« Code generation
7 o
2
2
n
®
T
g
S
o
& Event Log @ Gradle Console
80:22 CRLF: UTF-8: Git: develop * Context: <no context> B

A
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HiAl IDE: 3000+ Smartphones, 7*24 Remote One-Click Debug

One-click access to HUAWEI device OpenLab

Provide remote debugging services for all-range HUAWEI devices

Fast and stable

* Free to use

oo T mm mm o e o o e o e ——

N e e e e o o mm mm mm Em o Em E Em Em Em Em Em Em EE EE R o EE Em Em Em EE Em EE M M M Em Em Em M M M M M M Em Em M Em M M M Em Em Em Em Em Em o Em Em Em Em o P

Remote Device Technical Support

Huawei Device OpenL deveco.rnd.huawei.com Huawei Device OpenLab
@ Dusseldorf, Germ @ Beijing, China

A
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P= MobileVision W app M sic I main java N com Il example Bl mobilevision g MainActivity.kt =™ app ¥ (h Tx N

= g MainActivity.kt 2, activity_testxml ¢ TestActivity.kt g MVProvider.kt ¢ HiAlProvider.kt =4  Environment & Debug Tools e —
=
o private val uiScope = CoroutineScope ( ﬁ 6}
= a
= (| H rsi e
Q o override fun onCreate (savedInstancestatefll Emergency calls only R12 D 100% = Remote Devices » Input phone name,version and emu
super.onCreate (savedInstanceState)
setContentView (R.layout.activity mai @ Slide to unlock Remote Device technology can deliver real time screen images of remotel
7 located Huawei mobile phone to local computer screens.(Note: Do not RC 2.
T e o e P ey L ClerrebE lock the screen, install illegal applications, modify developer options, etc. §
- - - — - Ja . . 3
buttonHIAI.setOnClickListener { load the cloud device) e
} ]
— &
’ - o
private fun loadImage (m: Mode) { H Mate 10 Pro ® e LE
] o
& 800 Bl 1080*2160 B so00 o
v val options = BitmapFactory.Options (
3 options.inMutable = true
o
- val myBitmap = BitmapFactory.decodeR:
g ST e - Honor8 » D)
<3 applicationContext. resources, Connect -
® R.drawable. testl, DevEco Service + 00:53 |8| 7.0.0 al 1080*1920 E] 5.0.0 =
| options DevEco Service g
) DevEco Service is ru 2
)
o _ - P10 * 8
2 uiScope.launch { Y* Android System Connect
2 1 LI T S S . J ) ,A /
a 5 val faces = withContext (Dl.::pc;tch' USB debugg|ng connected I8I 8.0.0 E 1080*1920 m 8.0.0
] if (m == Mode.MV) Touch to di f
FH }
drawFaceLimit (myBitmap, faces, m . P10 =
2 } Connect
2 - & 7.0.0 Bl 1080%1920 B s10
S -
&L }
A&l
* ! private fun drawFacelLimit (myBitmap: Bitm P P10 * D
el _ s _ o Connect o
5 yal myRectPaint = Paint () & 7.0.0 B] 1080%1920 B 510 g
§ myRectPaint.strokewWidth = 10f Charged i
= myRectPaint.color = if (mode == Mode =
> . ; . R m
© myRectPaint.style = Paint.Style.STRC . c x
: style " 4 5 ‘ 2 HiKey 970 s
o =
= . @
MainActivity drawFaceLimit() Wed, 6 Mar (O]
= 6: Logcat iZ TODO 4 ' DevEco Output B Terminal NI HUAWE] j @_romanOfranZ @HWDeveIoperS €@ cvent Log
IC] * daemon started successfully (today 12:23 PM) _\ 5 49:22 CRLF # UTF-8 ¢ Context: <no context> - &




COMPATIBILITY TEST

Verify the compatibility of all app functions and scenarios

Traversal Test

*» Installation, startup, login, traversal, uninstallation issues

+» Crashes, ANR issues, Ul errors, function errors

% Screenshots prior to and after bugs happened, error logs

Stability Test
% Monkey Test: Long-time simulation of random operations
% Measure CPU, memory, data traffic

+» Installation, startup, response time

A
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PERFORMANCE TEST

Collect performance data from real devices to identify app performance bottlenecks

@

Xz

Consumption Test
s App keepalive, push services, AP wakeup
% Process auto-start, GPS positioning, WiFi search

Performance Testing

s App behavior testing

% Background performance analysis

% Foreground and background services, broadcasts

“ Memory leak detection, excessive rendering test, main thread I/O

@_romanofranz @HWDevelopers
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WHAT’S NEXT

From atomic API to scenario based API

s

N

Ve

-

N

Image Text
upsampling upsampling
API API
Document
correction TeXAIg)ICR
API
Document Document I OCR
detection Conversion ma%epl
AP AP
4 . 4

@_romanofranz @HWDevelopers
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WHAT’S NEXT

HiAl IDE Model Creator

Fewer Training Data
40-100 pics per class

Advance d
Max Iteration Count L] 5
Training Image Rate e 80%

Automatic Sample Equal .

Output Model File mini_train

=i

]

W

Faster Speed

training in minutes

(

Ay | gl

-

R

’i‘ e °
Traind Validating
14 o U 2 I ?

&
b
-
2 =
-
<
° "
| ; =
' i 2

BN

FE-hHH

131

bl

Smaller APK Footprint
20-80K (Before: 8-100M)

1231 0t ;isd spemi peib of it

HRIE SRR

.
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With rapid growth, HUAWEI HiAl covers 40 million devices.

Mate RS Mate 20 RS Mate x
HUAWEI HUAWE] HUAWEI
Mate 10 Pro
HUAWEI P20 Pro Maiivgg X P30 Pro
HUAWE] N 3 Nova 4 HUAWE]
Mate 10 e Mate 20 Pro HUAWEI
HUAWEI P20 HUAWEI P30
HUAWEI Mate 20 HUAWEI
HUAWEI
HONOR 10 HONOR Note 10 HONOR V20
HONOR V10 HONOR Play HONOR Magic2
A A A A A A A A A
2017.11 2018.4 2018.6 2018.7 2018.8 2018.10 2018.12 2019.2 2019.3

*Yellow represents Kirin 980-powered phones

A
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Contact Us

HiAl Official Website:
OpenlLab:

Stackoverflow support:

Email Address:

A
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https://developer.huawei.com/consumer/en/hiai
https://deveco.rnd.huawei.com/
mailto:developer@huawei.com
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THANKS!
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Open Ecosystem Defines Future

° Nov.182019  ©

Thank you for giving me your feedback about the event






