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About Me

Xianning ( Pronunciation ‘Shining’) Liu
Full Stack Developer, Mobile SME, Lead Consultant
@ThoughtWorks

» Tech Lead & Solution Architect. Recently focusing on scale mobile
delivery & the architecture evolving beyond mobile era.

« Tech evangelist, Tech writer & Conference speaker

m https://www.linkedin.com/in/xianning-liu-17027846/

O https://github.com/xianlinbox
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Platform

Key Players

Development
Paradigm

Product Form

Service
Accessibility

1980’s

» Microsoft,
» Oracle,
» SAP

Client Dominant
Development

» Packaged
Software

Buy Disks &
Licenses

1990’s

ee
0ce

» Facebook,
» Google
» Amazon

Server Dominant
Development

» Web App
» Saa$s

Access directly
through browser

2008’s

&
y

an>201> |0S

» Apple,
» Google

Client Dominant
Development

» Mobile App

Install from App
store
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Smartphone Users' Number of App Downloads Poer Month
Souce: comScore MobiLess, U S, Age 13+, 3 Mondh Averngs Ending June 20%6
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Average Time Spent Per Day by US Adults

time spent on
mobile has surged

W Moblle
2018 0:26 B Desktop/Laptop
B Other Connected Devices
2017 =  m
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@ | Vhile time spent on

other media has only

0 IS = slowly declined

2012 1:28 040 \-/
0:46

0:00 3:00 6:00 9:00 12:00

LUHEw Source: eMarketar, April 2016 (simultanecus multiple device use counted in multiple device categorias)
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Average Time Spent per Day with Mobile Messaging
Apps by US Adults, 2014-2018

minutes, % change and % of total maobile app time

209.3%

Facebook Messenger Users 1.2 billion

126

2014 2015 2016 2017 2018

W Mmobile messaging app time spent
M % change © % of total mobile app time
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Facebook split Messenger out to be a standalone app, then enhance its
functionality to be Messenger Platform which allow service provider to build
their own chatbot to connect with facebook users through conversation.

Slack build its own Bot store, Let service provider to build their own
chatbot to connect with facebook users through conversation.

QG

Old: all software expands until it includes messaging
New: all messaging expands until it includes software
7:13 PM - 12 Mar 2015

4« 3713 W 740

Benedict Evans W Follow
@BenedictEvans
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6
: 2016: Beginning of conversational App ¢ ®
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Building Tools

Chatbot discovery & promotion
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Al Tools: NLP / Machine Learning
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Gaming Utilities  Shopping Entertainment  Tracking Chart

- ot New apps
allith -

éa; {",’ ('\— d‘; Q" »~ Bots are the

Messaging is the new platform

Messaging
Gaming
Utilities

Few apps
used daily

OS was the old platform
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1980’s

Platform =.

» Microsoft,
Key Players » Oracle,
» SAP
Devel opment | cjien: pominant
Paradigm Development
Product Form | prackaged
Software
Service Buy Disks &
Accessibility | Licenses

1990’s

ee
0co®

» Facebook,
» Google
» Amazon

Server Dominant
Development

» Web App
» Saas

Access directly
through browser

2008’s

" &

QANO3I0ID US

» Apple,
» Google

Client Dominant
Development

» Mobile App

Install from App
store

2016’s

% OO0e:

» Facebook
» Amazon

» Google

» Microsoft
» Slack

Server
Dominant
Development

» Chatbots

» Alexa Skills

» Google Action
» Cortana Skills

Access directly through
messenger platform

Thought'Works®
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Computer Vision

Sanweillerce
identires

customer .\

7

Custome-
taps phona
recr sa21sor

Sensor

Scan the QR code on the
user's phone to authorize
them to enter

/
’_‘ QR Code Scanner

Sensor Vision

Infrared, oressura and
lcad sensors on the
shelves note when items
have been picked up and

hese sensors also feed

eVveryone,
mcmens

Camera

|dentifies the
customer

whather they are put back.

Comercs copture when
they stop In from of
shelves, what items they
pick up and whethertne
itern stayed ir their Fard
crweant back to the she f.

Thought'Works

Deep Learning

Lipar lacning, tha Liser
is billed for the ileins
purchased and a
recein’ sserttnother
mobile dev.oe,

AN

&

Pressure Sensor

Detect whether an item has
been picked up an item and
put back.

Face Recognition Al

|dentifies the customer and
captures their action.
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Azure IoT Hub

Thought'Works

AWS loT B N~
({7 I@W"\"' HessuaEs [':f_ [ afinmaion
. & ) = WA & Ml‘hl .:1:;‘ \ -~ J
-~ \ ’ ~ \ f3 o
/ \ \ /
T T AR \ SV
| o (s < \ T P e e e AWS SERVICES
B - / o (aae ) RULES ENGINE by~ e v
(—:JOII)C"D(—) UblquilOUS = e _‘:} NESSAOES \_L ae “ Teanimn cen e wmuap . SSASNSp S S IS
10101 ~ ’ 2 PR e N s ndar
101010 computing g / \ “\ ‘.' J - |\ ‘ _/I‘ 'l '-.m""“"._';;:i,m"m
| & @ \ —\ e
. < Dl N
Artificial B e AWE |7 DEVICE 50K
Intelligen | & e v °. AUTHENTICATION DEVICE GATEWAY
ntelligence \ , 1N ot Nvee anee 1 e e, Z AUTHORZATION Laraeede T T
- \ H [ ™ wihak e lnintoc iy onaanas acare Mt de s v L _.," > < [ ™
9 - :.A Intelllgent Cloud ”' o vmw:a\v-n.":oaﬂ'-‘ Wi b | & Lol MESSGOES [;{< =
Multi-sense, ' 20 waRLey \ LS ol =|| |8
§ multi-device experiences \ N\ Jaik N2 =\
W - 3 Az — ES B A
\ 1\ ) / ,,-"-'- = APPLICATIONS
-l = &) . / ~ 1.\ DEVICE SHADOWS Apzhaees ey swteer e
= - :D - A - 1“ T JJ 11 Jaccizard 1ea0a Tat 1rn dalorcsal ey iy Al
* N 1 o 3 alaaviinlvenau ve
Intelligent Edge WS L2
Google IoT Core — 45
A uaoss Yoty o AWE [oT APl [' J
inds e *\-1-'.

Ll

Cont
Fanidons
-
- ass sty o :
{ P P00 — ° Con
- - Pasian
' Jod od Te:

Do . Soud
Darafow Segrable

ot

Ostwet

—_— OMD\Q: —_—

— m v

AWS loT Hub



1980's
Platform =.
» Microsoft,
Key Players » Oracle,
» SAP
Devel opment | cjent pominant
Paradigm Development
Product Form | prackaged
Software
Service Buy Disks &
Accessibility | Licenses

1990’s

ee
0co®

» Facebook,
» Google
» Amazon

Server Dominant
Development

» Web App
» Saas

Access directly
through browser

2008’s

z
" &

and201> [0S

» Apple,
» Google

Client Dominant
Development

» Mobile App

Install from App
store

2016’s

-\.‘;- Oe.

» Facebook
» Amazon
» Google

» Tencent

Server Dominant
Development

» Chatbots
» Alexa Skills
» Google Actions

Access directly through
messenger platform

Thought'Works®
2018’s

PP

» Microsoft
» Amazon
» Google

» Alibaba

Client Dominant
Development

» System combined
with software and
Hardware

Buy devices
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Architecture Evolving

From Mobile to Conversational to loT




ADDITIONAL PLATFORM

Already has iOS or Android app and APl is readly.
Need to build app for the other mobile channel.

MOBILE ENABLEMENT

Already have backend services built for website,

need to extend services to mobile platform with
mobile specific API (BFF).

MOBILE SERVICES

Need to build mobile first features.

BFF

BFF

Backend Services

Thought'Works®
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Backend
Interface Middle Layer Services

Users

o B e =
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Business

Product Design Design System

Analysis & Q?

Integration

—

( :) . b
.
Mobile Solutions
—
. - :) React Native Hybnd hMweb

Full Platforms A ’/\ J\\

Androwd 105 jonic codova React PWA 22
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Design Shared Feature Page
Elements Component Component Component
0000 : ‘
ATOMS MOLECULES ORGANISMS TEMPLATES PAGES
afaf<[c .
AlelE®
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Fonts

Praesent ullamcorper ultricies lectus, eu pulvinar turpis.
Ut consequat semper elit in condimentum. Nullam ultrices
gravida libero, vitae consequat ex ultrices non. ultricies
lectus, eu pulvinar turpis. Ut consequat semper elit in con-
dimentum. Nullam ultrices gravida libero, vitae consequat
ex ultrices non.

Header tags
Here is our range of header tags

The quick, bro...
The quick, brow...
(13) The quick, brown f...

The quick, brown fox

For

Praese
Ut con:
gravidz
lectus,
diment
ex ultri

=1 =1 ==l

Design

Base Elements

Components

Modules

Development

Templates

Fo

Praese
Ut con:
gravidz
lectus,
diment
ex ultri

EINE N N

Design

Design
Colours
Typography
Logo
Design Principles

Imagery Guidelines

Base Elements

Components

Modules

Development

Living Style Guide

Containers

Praesent ullamcorper ultricies lectus, eu pulvinar turpis.
Ut consequat semper elit in condimentum. Nullam ultrices
gravida libero, vitae consequat ex ultrices non. ultricies
lectus, eu pulvinar turpis. Ut consequat semper elit in con-
dimentum. Nullam ultrices gravida libero, vitae consequat
ex ultrices non.

Container one
This container is used when there is an image on
the LHS

Praesent ullamcorper ultricies lectus, eu
pulvinar turpis. Ut consequat semper elit
in condimentum. Nullam ultrices gravida
libero, vitae consequat ex ultrices non.
Cras aliquam eu velit at venenatis.
Phasellus eu nisl metus. Praesent sed
vestibulum felis, eu suscipit libero.

<table style="width:100%">
<tr>
<td>Jill</td>
<td>Smith</td>
<td>50</td>
</tr>
<tr>
<td>Eve</td>
<td>Jackson</td>
<td>94</td>
<ltr>
</table>

Thought'Works

Buttons

Praesent ullamcorper ultricies lectus, eu pulvinar turpis.
Ut consequat semper elit in condimentum. Nullam ultrices
gravida libero, vitae consequat ex ultrices non. ultricies
lectus, eu pulvinar turpis. Ut consequat semper elit in con-
dimentum. Nullam ultrices gravida libero, vitae consequat
ex ultrices non.

Large buttons
Here is our range of large buttons

More

<table style="width:100%">
<tr>
<td>Jill</td>
<td>Smith</td>
<td>50</td>
<Itr>
<tr>
<td>Eve</td>
<td>Jackson</td>
<td>94</td>
<ltr>
</table>

More

<table style="width:100%">
<tr>
<td>Jill</td>
<td>Smith</td>
<td>50</td>
</tr>
<tr>
<td>Eve</td>
<td>Jackson</td>
<td>94</td>
</tr>
<lItable>

<table style="width:100%">
<tr>
<td>Jill</td>
<td>Smith</td>
<td>50</td>
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D D
R bilit i0S/Android i0S/Android/Web i0S/Android
eusabiliity 2 Codebase 1 Codebase Component Reuse
Dynamic Limited by Controlled By Dev
Update App Store Controlled By Dev With Design
Us.er Better
Experience
W3(C, Standards Facebook & Huge JS
comes very slow Community

Choosing the Right Mobile Tech Stack - By Aaron Brager

Apple, Google,
10 years

Community

25
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Cl MACHINES

|Pushcode

Thought'Works:

10S & ANDROID

u SIMULATORS

DEVICE
LAB

Beta release
=C - &
. ENTERPRISE
circleci DISTRIBUTION \ QA
App Store Collect
Submission feedback
D GETITON
D » Google Play BETA USERS

APP STORES
DASHBOARD

Download on the
' App Store

28
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Too Many
Vendors Legacy Big Ball
of Mud Code
Too M
Entangled in X esmy
Tech Stack PP

God bless on
Release Day
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@@ Mobile Development Platform g 9

« Each app has their own team and
- business scenario.

S App Zo= App = App s App o= App = * Need to meet Host App's regulations.
T 5 - o e * Integration of Apps

SELER IS B SRR (R JSSGIss [ JELEea fE JESLIsa * Installed on mobile

o : '—I
- Host App me
Ens

e L T e B e T T T Techniques
— — — Support
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{EHm

FT4I0:s3
Messenger with aglal > (\}

"_hoavd

Hellc, I'm the cfficial chatbot
of London Stansted Airoort.

Thanks for booking your car
parking with us!

Show my confirmation

Show my conflirimration
Booking ref:

EMA-EMA_LS1-778039
Booking date: 11/03,;2018 at
7:00 FM

License plate No. 472534

Entry Date: 22/C4/207€ at
“2:00 PM

Exit Date: 05/05/2018 at £:00
PM

Car nark entrv 1l orac Stav 1

© 8 0 (e ©d

N A FE I

vl FEER T

{gm

TH0:33
Messenge: withaplal »

1

Lorg Stay 1 Anoessador Road Castle
Donrirgton Derbydhire Unitec
Kingdcm DE74 25A

nvivr.gouylecon

CE YR ey

S

Something else

OK, no proslem

Terminal guide
Shop, 22t and ralax kefore your flight

pyww stansteda rpart.com

Shop, eat and relax

Escape Lounge

See map of terminal

Clex«.

Lusurs
Wor ki

Thought'Works

I HEBRY 5 @R T+10s E g ey
Messenger wkhsplal > o

{&m & O

-—

Flight to London

What datz are you flving (e.q.
today, tomorron)?

Tomerrow

Approximately wha: time are
. you flying (e.g. 17:00)?

May 30th, 09.05 - London to
Derry

Flight RM 1502 -« 0905

® © &
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Common Message

Q. Say scmething 1o MAGI

Facebook
Router Lambda

FaceBook |
Messgnoer

'
'
.
.
.
'
.
=

Webhook

Facebook ] [ DialogFlow J

messaging

J

Sena message
via Send API

[ Futliment J

=

Call DialogF ow quéry AP

canoe il )

-

>

Gall umiiment AP

Resporse

Call extemal AP like S3

Resporce

Response

............

Thought'Works®
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Interface Intent Parser Backend Services

Users

M nger App is the new Micr rvi is th
essenger App is the ne Alis the new Ul C os_e ces_ s the
platform essential architecture
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[‘/ GreetingJ iv/ Card w/ buttons]
[/ & Text] C\/ JSE Carouselj

Text w/ buttons }

00¢

>>c  Quick Replies J

v

%

rx = Persistent menu]
[/ @ Video iw/ -+ Typing delay]
v B Fie | X Keyboard Suggested Replies |
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x oughtWorks*
aapl.al e Order save He

| SlackFizza v % 9% Order a large pizza
79 Iwaould like 1o arder 2 |arpe pepparoni pizzas to 443 Wevearey St at Zpm
Intents
9 Liduser axos _ Google

r?‘x Fntities +
+ Add
wit:s | Logs , _ Facebook
- 7% Action
Y+ Slack integration
FizzeDelivery
luis. || Domains Microsof:
REQUIFED @ PARAMETER NAME® NTI"Y @ VALIE PROMPTE @
> Docs
HI' Whet kind 2f &
PizzzTyp= @hrzzalyze SFizzaType pizze are you look
Lex_ ng for tedsy? [2] Amazon
PlaseSize @PizzaSize SPizzaS ze Siz=?1)
Wat: \When would yoL |
Com customtime @cusiomiime Seustoml mi ke It tc be dellvere
care d?[1] 1BM
Actount Where shou d we
ad-ress @sys.addcss $addrese delver this amazin
\ izza 10? [2
'y Logout g pizza 10? [2]

35
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Current Bounded Interface

Biz Context Recognition REURE

Discovery Design Evolution

Service Map _ AP! API API List

Documentation versioning

API API|
Management Platform
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Backend
Services

Interface Middle Layer

.

Users

v
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“Alexa...”

MVP

Play lesson

Pause

Stop

Go back 10 seconds
Next lesson

Start over

Thought'Works®

FUTURE

Repeat last phrase
Repeat slowly
Slow motion

How was my pronunciation?



Thought'Works®

Speech Al Intent Parser

Interface Backend Services

Users l
3 eevesencommcter
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Interface Middle Layer Backend
Services

w
w

WhatsApp
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Smart Cane
for Blinds
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detection device

viyr ALON Nlerachon|
devee

RV V-

optcal - agral /v\"x Jotex L Juwie e
\

HINIII

® W @ HW

Thought'Works®

vibration interaction
device
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Remote Health Control System @ ®

o ) N
f - \
' R f 50 L
h BN
Ty
" ‘N
2
N, L
l\TA ) Contumecs & Nermal Luce Cleadoy - 1510000001 @ torvs
- e
5 ¢ e e nler + “2RR0000 1
o . oy L3 Y Moekh Aycear
()
N
AN v TOT AR L TV TR
A Ay B e T KEARTRATE
fupg 000 "
ersoN T r )
1

BlueTooth Cataway

J:[ . A
« < J
"

Bl

7

44



9

- electric

Smart plug consumption
! |
. 5) open / close
events
Zighee Gatewa
Door Sensor & y
__,v,,..vv-“vib"ryétion
M 3 events
chair / waterpipe / closestool
vibration sensor * 3
I I
XTI
open / close
events
Bluetooth Gateway
Pill box  heartrate
) 2
e Step count
Heart rate Band

In-Field

T7 Platform on AWS

Thought'Works®

** 7 !
i @8 ©
. Redshift/S3 Cognito
AWS loT Hub AWS loT rule engine .
. , alis
= @ B
-SOS :
QUGU? ? 4 nc%m o2 Lambdas APl Gateway
= j E |—
NS E Ill@ ll_l
AWS loT Shadow Preprocessor Formula Algorithm — AWS SNS
Device ‘
Communication Transformation Data Storage Backend
& Control & Queve
Cloud
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@@ Private loT Platform %9

~

™

‘\
)
4 i
S 'I

'l
illllu

HEC M
: : 1

 F— S o it P D O,
Message Hub Device shadow Rule engine Security SDK & API

Business Applications

Message Hub Thing Model Time Series Storage Rules Engine

Data Pipeline

DaoCloud (DCE)

IoT Module

Docker Swarm

Paas
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Interface loT Gateway Intent Parser

Backend Services

B

Users

-
Gl
v S
&
&2

<2
] ] » Multi Device Integration » Datal Data! Data!
» Business Model Exploration . Stability! g
» Device Sourcing . Security.'

» Gateway In Field



Users

Thought'Works
Interface

Middle Layer

Backend
Services

+0 @

C @ 3 DBE
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THANK YOU!
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