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The most striking aspect of linguistic competence
is what we may call the ‘creativity of language,’
that is, the speaker's ability to produce new
sentences, sentences that are immediately
UNDERSTOOD by other speakers although they
bear no physical resemblance to sentences which
are 'familiar.

-- Noam Chomsky



Google will fulfill its mission only when its search
engine is AI-complete. You guys know what that
means? That’s artificial intelligence.

-- Larry Page



The ultimate search engine would understand
exactly what you wanted when you typed in a
query, and it would give you the exact right thing
back, in computer science we call that artificial
intelligence. That means it would be smart, and
we’re a long way from having smart computers.

-- Larry Page
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Google Assistant Agent



Featured Integrations

Google Assistant

Build apps for the Google Assistant
users on voice-activated speakers
like Google Home, eligible Android
phones and iPhones.

One-click integration

Facebook Messenger

Build Messenger bots to connect
with users on Facebook's
Messenger Platform.

One-click integration
Integration toolkit on Github

Slack

Build chatbots for teams and
companies to use on Slack.

One-click integration
Integration toolkit on Github
Botkit-based SDK




’ Dialogflow Web Demo

9

Web Demo instructions

Skype

One-click integration
Integration toolkit on Github

Cisco Tropo

One-click integration
Integration toolkit on Github

Twitter

One-click integration

k'k‘ K|k

One-click integration
Integration toolkit on Github

- Cisco Spark

One-click integration
Integration toolkit on Github

@ Twilio

One-click integration
Integration toolkit on Github

@ Viber

One-click integration

@ Line

One-click integration
Integration toolkit on Github

° Telegram

One-click integration
Integration toolkit on Github

@ Twilio Programmable Chat

One-click integration
Integration toolkit on Github




Prebuilt agents

Name Description Supyg
-
Alarm Set and manage alarms en
App Manage your applications, user controlled settings, and en
Management perferences
Banking Banking operations en
Car Interact with a vehicle's systems en
Coffee Shop Order drinks, snacks and gift cards from a coffee shop en
Currency Get exchange rates for major currencies en
Converter
Date Date calculator and holiday lookup en
Device Control your device settings en
Dining Out Search restaurants, cafes and bars en
Easter Eggs Agent answers fun questions en
Event Search Search for tickets to events en
FAQ A very simple FAQ agent en

Flights Find, create, and manage reservations for flights en



Food Delivery
Formats
Hotel Booking
Job Interview
Jokes

Language
Settings

Local Services
Maps

Moblie Account
Music
Navigation
News

Online Shopping
Radio
Reminders

Restaurant
Booking

Create and manage food and drink orders
Control default units of measurement
Find, create and manage reservations for hotels

Sample job interview

The agent tells jokes

Set language preferences

Search local services and shops

Search maps for a location

Information about mobile accounts

Play and control your music and playlists

Ask for directions

Get news stories and manage news feed

Search items and manage orders for online shopping
Control playing radio stations

Schedule, edit, view and remove reminders

Find create and manage reservations for restaurants

en

en

en

en

en

en

en

en

en

en

en

en

en

en

en

en




Small Talk

Smart Home

Support

Time

Tips Calculator

Tourism

Traffic

Small talk topics to help make your bot more personable

Control your 10T connected devices

Support and CRM related conversations

Time calculator and converter commands
Calculate tip percentages
Search for sights, entertainment and transportation

Get traffic details

Translate Translate phrases to and from languages

TV

Unit Converter

User Name

Video

Volume

Weather

Web Search

Control connected TVs

Convert to and from different units of measure
Conversations to change a users name

Search for and play videos

Control volume of your device

Weather and forecast related conversations

Perform a web search

en, d
zh-}

en

en, d
zh-t

en
en
en
en

en, d
zh-}

en
en
en
en
en

en, d

zh-}

en



RAR-TLRAUD

Smart Home / IoT~A®DIiLFE




Alexa Compatible



Philips Hue White LED
Starter Kit

Best Alexa-compatible smart bulbs

Philips Hue's lighting platform is terrific even
without Alexa involved, and this white-light-
only starter kit is your most affordable way
in.

Read full review

S69.95

at Apple

8

See all prices

CNET'S RATING

9 8 9

$59.99

MSRP

Not Available

8

Features

CNET'S RATING

9 8 9

Usability Design Performance

Lifx Color 1000

Best Alexa-compatible color-changer

It's not Hue you think. Alexa still can't change
the colors of Philips bulbs, so go with Lifx,
which offers its own custom Alexa skill for
voice-activated color changes.

Read full review



Lutron Caseta In-Wall $159.90 5

at Amazon.com

Wireless Smart Lighting =
Kit

See all prices

Best Alexa-compatible smart switches

WeMo Switches are cheaper, but Lutron's
switches actually let you dim the lights. They
also work with three-way switch setups
(WeMo Switches won't), and they offer a
much better slate of features, too.

’ O 9 8 9 .

s
CNET'S RATING
-

Read full review Features Usability Design Performance

$149.00 Haiku Home Haiku Light

at Amazon.com

See all prices

Best high-end smart lights for Alexa

They're expensive, but Haiku Home's
overhead smart fixtures work flawlessly with
Alexa, and look terrific doing it. They also
pack built in presence detectors.

Read full review

CNET'S RATING

/5 8 9 9

Features Usability Design Performance




Emerson Sensi

Best Alexa-compatible thermostat

We wouldn't blame you for splurging on
something from Nest or Ecobee, but this
thermostat from Emerson will do the job just
as well at a much lower cost.

Read full review

$S9311

at Amazon.com

See all prices

CNET'S RATING

/7 9 6 8

Features Usability Design Performance

S604.99

at Jet.com

See all prices

CNET'S RATING

8 7 8 10

Features Usability Design Performance

BB VERE.EY

Neato Botvac
Connected Robot
Vacuum

Best Alexa showcase

Admit it. You want to tell an artificial
intelligence to tell another artificial
intelligence to clean your carpets. With Alexa
and Neato, you can -- plus, it's one of the
best robot vacuums we've tested.

Read full review



CNETSmart
CNET Smart Home Apartment Bonavita Connoisseur GE GFW450S:!

s:/lwww.cnet.com/smart-home/house/




Google Smart Home



Google Smart Home Device Types

O Camera
O Dishwasher

O Dryer

O Light

O Lock

1 Outlet

[0 Refrigerator
0 Scene

0 Switch

0 Thermostat

[0 Washer https://developers.google.com/actions/smarthome/guides/



IETTT Q Search

Discover > Collections

31

Sync new events

View all collections

Applets for Google

31 -

Get a notification Use Google

added from an iOS for birthday events Assistant to add a
Calendar to your in your calendar new Google

GCal

by Google )

Contact

by Google @ by Google ®

£} 22k works with £ 21k works with ®g

https://ifttt.com/collections/google



Get an email when
Google Assistant
publishes a new
trigger or action

by Google @

£} 43k works with §7 B4

Get an email when
a new Google
Assistant Applet is
published

by Google @

£ 21k works with §7 B4

Create an event on
your iPhone's
Calendar with
Google Home

by Google @

L) 26k

works with

Add a new to-do in
your iPhone's
Reminders app
with Google
Assistant

by Google @

£ 27k

works with a

Toggle your
Yeelights on and
off with your voice

by Google @

£) 2.4k

works with &2

Turn on your LIFX
lights

by Google @

£ 1.6k

works with Q



Dim your Lutron
Caseta Wireless
lights with your
voice

by Google @

£ 310 works with

Log notes in a
Google Drive
spreadsheet

by Google @

£ 9.6k works with

Send a text
message to
someone with your
Android and
Google Home

by Google @

£ 27k works with

Post to Facebook
and Twitter with
your voice

by Google @

£ 4.5k works with ¥ Kl

Add to DayOne
journal with your
voice

works with [}

Lock a
SmartThings
device with your
voice

by Google @

works with O




Tell Google
Assistant to set
and monitor your
Nest thermostat

by Google @

0 4.9k

works with @ ‘

Turn on TV by

voice

by Google @

£) 30k

works with

Ok Google, party

time

by Google @

0 27k

works with hue

Block the next
hour on Google

Calendar

by Google @

£} 5.5k

works with

Tell Google
Assistant to call
your phone

by Google @

£} 73k works with

Add a task to
Todoist by voice

by Google @

£ 17k works with &




Post to Facebook
by voice

by Google @

£ 27k works with [i

Post a tweet using
your voice

works with Y

Ok Google,
bedtime

by Google @

g 29k works with hue

Keep a list of notes
to email yourself at
the end of the day

by Google @

£ 12k works with ==

Tell Google
Assistant to
change the color
of your Hue lights

by Google @

& 10k works with hue

Use Google
Assistant to add a
new Google
Contact

by Google @

L) 8.8k works with [
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Configure v &  Configure
O
®

Google Assistant

What do you want the Assistant
to say in response?

IDZERTET

Say a simple phrase

This trigger fires when you say “Ok

Google” to the Google Assistant Language
followed by a phrase you choose. For Japanese
example, say “Ok Google, I'm running

late” to text a family member that

you're on your way home.

What do you want to say? @

HERODBRZDITT

Nature Remo

What's another way to say it? Control home appliances

(optional) This action will send an infrared signal
to control your home appliances.

HEDEND ZDIFT
Which button?

S1bh-247

And another way? (optional)

Select the name of the button you have in
AT your iOS/Android Remo app

http://japanese.engadget.com/2017/12/28/google-home-nature-remo-2017/
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BX

N

AR —hR—
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Wikipedia
B

5AX—LF
5— 1L

Amazon
Music
Tuneln
iHeartRadio
Pandora
SiriusXm

Audible
Kindle: &%

Bk

Amazon
Music
Tuneln

Kindle: &A%

#O

Tuneln
Amazon
Music

Audible
Kindle: &%

B8

Amazon
Music
Tuneln

Audible
Kindle: &%

o

Amazon
Music
Tuneln
Saavn

Kindle: &%

B8

Amazon
Music
Tuneln

Kindle: &%

B
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<amazon //FRAFEEIVV—IL

&y 2aR—R 77V&Y—ER

Alexa Skill Kit 28> &, AlexalCHFrU WESENIHEREEBINT 2 2 &N TEE T, Alexa Voice Service ZES &, 41 VT —X v MNMTERSN T\

Alexa Skills Kit Alexa Voice Service
Alexa ICHT U WEEEZEINT 2 AV =Ry MCERESNTWS T\

1 RAICEEXNLHEEEZEMT %

B3 > B3 >




| mLuzELEEmTE |

Alexa Skill Kit Z{#EHU T Alexa AF¥ILZHFHT S

Alexa D 2% )LEAFICEIT 255/ IE. Alexa Skill Kit I KB RFILDRAFEESBL TS W, AWS Lambda Z{#EF L T Alexa A FI)LEEETHET Sicid. XY LZXFILDAWS Lambdafi#¥ixERRT 2 %2R L T

<rREW,
Alexa TROYVI/IN=T A= LT 712 RXFT2E. Alexa F—LADAV/)\— Alexa TROAYV/\—EDBNB I ENTEET,

22 EES 17 B AT—H R Fovay
. nodejs-fact
? _ English (U.S.) Custom 9/6/17 Development @ [ X Dy oR S RE W HIBR
2F)L ID DFER
. PlanMyTrip o
English (U.S.) Custom 9/5/17 Development @ [ XKDy oR & wE W BB

ZF)L ID DFRR
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Audio Player N
ZDRF)VIFAudioPlayerdF « L7 7« 7%ER Q BW@ WWX

LEID?FMIE CESZCBLEE,

EFA7Z 7Y .
COREIWGETATIUDT 4 LT« T%E O BW@ WhZ
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Skills Beta Testing

AF—HR: FEAATERE
O

Japanese (V)

1TV RAF—Y

JS(

ON 2z ¢

1

FUWSEZEM

AFIIENT—(R=FR)ZHHL < FEEZ LN

BRNGA>VTY—T

ARATHEETINEYA 7O 7OV TN EERTEE T,

AFIENT—ZEEHT S

VRhZERUET, A VTV RAEF—X

l:)btvr/;’\lil yhEEIRAVAVTURE
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Google Cloud Speech API
Language Support

1195EFE DY HR—F

Thai (Thailand)

Korean (South Korea)

Chinese, Mandarin (Traditional, Taiwan)
Chinese, Cantonese (Traditional, Hong Kong)
Japanese (Japan)

Chinese, Mandarin (Simplified, Hong Kong)

Chinese, Mandarin (Simplified, China)




Afrikaans (South Africa)
Amharic (Ethiopia)
Armenian (Armenia)
Azerbaijani (Azerbaijan)
Indonesian (Indonesia)
Malay (Malaysia)
Bengali (Bangladesh)
Bengali (India)

Catalan (Spain)

Czech (Czech Republic)
Danish (Denmark)
German (Germany)
English (Australia)

English (Canada)

English (Ghana)

English (United Kingdom)

English (India)

English (Ireland)
English (Kenya)
English (New Zealand)
English (Nigeria)
English (Philippines)
English (South Africa)
English (Tanzania)
English (United States)
Spanish (Argentina)
Spanish (Bolivia)

Spanish (Chile)

Spanish (Colombia)
Spanish (Costa Rica)
Spanish (Ecuador)
Spanish (El Salvador)
Spanish (Spain)
Spanish (United States)
Spanish (Guatemala)
Spanish (Honduras)
Spanish (Mexico)
Spanish (Nicaragua)
Spanish (Panama)
Spanish (Paraguay)
Spanish (Peru)

Spanish (Puerto Rico)

Spanish (Dominican Republic)
Spanish (Uruguay)
Spanish (Venezuela)
Basque (Spain)
Filipino (Philippines)
French (Canada)
French (France)
Galician (Spain)
Georgian (Georgia)
Gujarati (India)
Croatian (Croatia)
Zulu (South Africa)
Icelandic (Iceland)

Italian (Italy)



Javanese (Indonesia)

Kannada (India)
Khmer (Cambodia)
Lao (Laos)

Latvian (Latvia)

Lithuanian (Lithuania)

Hungarian (Hungary)
Malayalam (India)
Marathi (India)
Dutch (Netherlands)

Nepali (Nepal)

Norwegian Bokmal (Norway)

Polish (Poland)

Portuguese (Brazil)

Portuguese (Portugal)
Romanian (Romania)
Sinhala (Srilanka)
Slovak (Slovakia)
Slovenian (Slovenia)
Sundanese (Indonesia)
Swahili (Tanzania)
Swahili (Kenya)
Finnish (Finland)
Swedish (Sweden)
Tamil (India)

Tamil (Singapore)
Tamil (Sri Lanka)

Tamil (Malaysia)

Telugu (India)
Vietnamese (Vietnam)
Turkish (Turkey)
Urdu (Pakistan)
Urdu (India)

Greek (Greece)
Bulgarian (Bulgaria)
Russian (Russia)
Serbian (Serbia)
Ukrainian (Ukraine)
Hebrew (Israel)
Arabic (Israel)

Arabic (Jordan)

Arabic (Bahrain)
Arabic (Algeria)
Arabic (Saudi Arabia)
Arabic (Iraq)

Arabic (Kuwait)
Arabic (Morocco)
Arabic (Tunisia)
Arabic (Oman)
Arabic (State of Palestine)
Arabic (Qatar)

Arabic (Lebanon)
Arabic (Egypt)

Persian (Iran)

Arabic (United Arab Emira Hindi (India)
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Project Z4ERK
= My Sample-1

DEFAULT LANGUAGE © DEFAULT TIME ZONE

Japanese —ja  H ZAREE %I v (GMT+9:00) Asia/Tokyo v

Primary language for your agent. Other languages can be Date and time requests are resolved using this timezone.
added later.

GOOGLE PROJECT

Create a new Google project v

Enables Cloud functions, Actions on Google and permissions management.

AP| VERSION

P Dialogflow V2 AP [bete]

Use Dialogflow V2 API as default for the agent. Your webhook will receive requests in the new format.



e Weather

Contexts

User says

19 —A=HOFEROFOHEX

PARAMETER NAME

date

geo-city

19 HNOBHOXS

9 SHOXSIE

Intent 4Rk
User says®d A 1

Search in user says

INGA—B—ETUTA4T4DEEHH

ENTITY

@sys.date

@sys.geo-city

RESOLVED VALUE

—RB=H®

BN



— e Weather

Action

REQUIRED @ PARAMETER NAME @

date

geo-city

Enter name

+ New parameter

Response @

DEFAULT +

Intent&Entity

I TA4T/4DIEE
ENTITY @

@sys.date Sdate

@sys.geo-city Sgeo-city

Enter entity

ISLIST@




* Weather Intent&Response® A EEH

geo-city @sys.geo-city Sgeo-city

Enter name Enter entity

+ New parameter

Response @

DEFAULT +

Text response

bhhEHA
KD &, EHSBEWVWD

BHWRBETS VD

Enter a text response variant

ADD MESSAGE CONTENT



Third Party EEFEY—IL



C FEATURES  INTEGRATIONS  PRICING BLOG DOCS

Get Started For FREE!

- »”

l€CkLYOoUr entire business through
conversation

http://www.converse.ai/




Converse Al

(Workplace

facebook

||||| ‘o'
S
EASY TO INTEGRATE WITH ° ‘,

YOUR EXISTING SERVICES smooch

() twilio




Converse Al

FOR YOUR SUCCESS

!l ra

L2a)

FAQ Handling Voice, Image & ,j_,.
Video Support

s ] -

s [C J
Automate Integrate into

Workflows internal tools }

O +2,

Quick Start Survey

Templates Notifications




PullString

Pu"Strlng WHY VOICE? ~ PRODUCT ~ RESOURCES ~ ABOUT ~

PullString Converse

Converse empowé’rs- teams to design, prototype, and «~
publish voice épps for Amazon-Alexa, Google Assistant,

and loT devices.

https://www.pullstring.com/product/converse




PullString

D PullString WHY VOICE? ~ PRODUCT ~ RESOURCES ~ ABOUT ~ BLOG

Wow Customers with Engaging Voice Apps to Drive Usage and Repeat Visits

Write Conversation, not Code

Focus on the creative aspects of conversation building to
craft great voice experiences. Converse will handle the

complexity of Al, State management and much more for you.

Teamwork

Behind every great voice is a team. With PullString Converse,
Creatives, Developers, Legal and Marketing can work

collaboratively through all the steps required to publish your

app.

Differentiate with your own voice

Converse allows you to define persona, conversation context,
rich dialogue management and the ability to bring custom

audio to create differentiated experiences.

Complete Solution

From prototyping, design and development to publishing,
analyzing and training, Converse offer an end to end solution

to bring your app to market quickly and iterate efficiently.




PullString

PullString Author as a Conversational IDE

MA o O B i A B8 © @™ i 5 ¢ @ | = OO0

Cpen Publsh  Settings Project info  Erors Wtents Syromyms Chars  Flags Countiers Labels Lists  Finel  Assets  Categories Chat  Updetes  Melp  About
Categories
Introductions v 7 Global Interjections @ ® ¥ news.s
Personality
Math v 8 intent: Need Help
Comwersions < Jami can tell you the weather for a given place if you'd like. Just say “tell me &
Alsrms v 1 mtent: Ask About The Weather At Location => Location
Weather
Jokes v (@ Web Service: Get The Weather
Decisions ¥ Jamie: 'm sorry, | don't know that place. » ) v, Label =
r options
Abuse v 2 Jamie: | don't know that place. Is it one of these: B b o g - hostname: times.com’,
News port: '
Notes iy Retry Previous Inputs path: '/svc/topstories/v2/home. {son?.
Unknown ¥ Jamie: The weather in [ luas is s ‘ method: 'GET'
Test v B ntent: Ask About The Al th req - https. est{options, f
. var data :
res.set g("utf8’);
=$| Ref: Webd Service: Get The Weather: Location, User Namae, User Name, User Na res.on("data’, tior
t hunk ;
v ¥ Jamie: What location would you like 10 know the weather for? M dets o
R ° 115 Tlocation | res.or
=l Rel: Webd Serv Get The Weather: Location, User Name, User Name, Usd s
N var result
v B2 Jamie: Mmm, | don't know about that location. Try saying something kke * result i
2 (var 4 A results. length; 4
h Retry Previous inputs iten resultsii];
v 8 ntent: Is It Raining var mm - 1 :
result['title’ «num)
v ¥ Jamie: What location would you like to know whether is raining for? > at result[‘url’ mm]
- ae o PE—
+ - - v o 2 p - ol r - O eod(result);
}
o H;
Hi there! My name is Jamie. What's your name? (*error’,
Martin yille);
It's great to meet you Martin. What can I do for you today? end()
rat's the weather like in San Francisco, CA?

The weather in San Francisco, CA is Rain.

Expand To

e (parameters.api_key),

Start

Replay

Clear

o]



PullString

ia”

&

io

|

Introductions
Colors
Dinosaurs

i

8 Services
Wizard

Edit

WHY VOICE? ~

19 PuliString Author 7.
. T - -
o 0 B i A B Q@ @ M L B = [ P
Publsh  Settings Project Info  Ermors  intests  Synosyms  Chars  Flags  Cousters  Labels  Uists import  Final
< Category lock avallable.  Lock
v 5 Global interjections
v 5 what your name
¥ Fred: Didn't | tell you? Oh, I'm sorry. My name is Fred. Like the Flintsone.
v 9 how oid you
v §¥ Fred: 'm 12 years old. Pretty old, huh. How old are you?
vre
§¥ Fred: Wow. You're a lot older than | thought.
v 4 day today
§¥ Fred: it's Tuesday! Another boring weekday. Oof. (Day « Tuesday
¥ Fred: It's the weekend! Yay!! | love weekends. (Day « Weekend)
. ¥ Fred: it's another boring weekday. Can't wait for the woekend! (Dey « Weekdey
Hi there! My name is Fred... What is your name?
| AA AE | | AH A0 | AW AY 8 CH ) DH €H ER | EY
. G | | MM H Iy M K L " N NG | | ow | | oY
P R | s SH T ™ UH | uw v w Y z | zH
Reset Regenerate Selection @ Delete @ Delete All

Chat

.06 - Sample Project [Writer]

-

PRODUCT ~

RESOURCES ~

© @ | = OO 08
Phonemes Assets = Categories Chat = Updates Hep  About
Q Filter ©  Refine . ExpandTo: ' 2 3 M
]
Sound Effects | Fitter:
Asset Name
1 © Bigloot Bg Ambience LEG 463.mda
2 Bigfoot Fx Arms LEG 426.m4a
3 © Bigloot Fx BananaFlick LEG 084.mda
¢  Bigfoot Fx CanFlick LEG 085.mda
s 0 Bigfoot Fx Glasses 01 LEG 427.mda
6 O Bigfoot Fx Raccoon 01 LEG 440.m4a
‘x Raccoon 02 LEG 441.m4a
n. l | x WirBottleFlick LEG 087.m4a
] Rename Delete Find Uses Lock Uses Close
o 0 B Characters
. £t lock is avalable Lock
Characters:
3242 secs ‘ Name Phonemes?
Fred yes
Clare no
+ - Make Default Edit Settings
concel
Cancel oK
Start Replay Clear ©

PullString Author showing some of the features for building audio experiences
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Build Bots for Google Home

Voice-enable your Bot

https://www.gupshup.io/developer/googlehome




gupshup

@J gu pSh u p Home  Overview  Products ~  Developers ~  Dashboard v G @

+ IDE Bot Builder

New Flow Bot Builder

Add project

Flow Bot Builder
Project name

Template Bot Builder

hello world|

Link your bot to Gupshup

Country/region @

United States -

CANCEL CREATE PROJECT

Bot Scripting

Gupshup bot SDK

Serverless Webviews

+
+
+
+
+
+
+
+

Adding NLP

== Supported Platforms

+ Facebook
Once created, click on the gear icon next to the 'Overview' button and hit 'Project Settings'. Copy the Project ID that is automatically
L generated by 'Actions on Google'.

= (Google Assistant °

.g' Actions on Google hello world ~ Go't

How to build a bot on Google Assistant




Amazon Echo&Google Home®

RREET IV HRIRE




Amazon Echo&Google Home®
FREETIL FHARIRE

1. Amazon Alexa OFRFEETIL
2. Google Home MR



Intent + Slot + Entity Model

Built-in Intent Slot Type
Library System Slot Type

Intent Signature Custom Slot Type
Entity Resolution




Google Assistant SDK

The developer preview
2017/12/20

https://developers.google.com/assistant/sdk/
https://github.com/googlesamples/assistant-sdk
-python

Google Dialogflow SDK

2017/10/10
https://dialogflow.com/docs/getting-started/basics
https://github.com/dialogflow

Google Action SDK

2017/8/11
https://developers.google.com/actions/sdk/
https://developers.google.com/actions/smarthome/
https://github.com/actions-on-google




—\®

Amazon Alexa OHEFEETIL

O Intent Model
O Intent+Slot Model
O Intent+Slot+Entity Model



AlexaDBRARETILDOZEAL

O LRI, RILLOTINN—=YF LT RV DR T LI ZRY &
. FDP T, BEFEORA R TURIAVMN VAT LOEREED
QIS EFAR-CENH S,
2016F4BT/IN—=YFIL- T RIS AT LDIRTE

-- Google Now, Cortana, Alexa, Dialog -- |
https://goo.gl/iArQVy

O ZOfE. AlexaDBFRFED A2 ILIE, REL<ZEH o=, T,
EDFIGARTIZIEILTE=2ONIDHMNEELIIZ, BE
DAFAILEIY EIFESERS,

O ZNoDBEFEETILIE, BEMIZIX. TUET4THEEDIBE
UIEHTEDANLBBELGLTWADEN, ZOBEIXET-.
FFRIDHRTHDIZIL 1ZRBL TS, TNI(E., WA TEIE

RITETEEE J1=E, EITEZ TS,



Intent Model




Intent + Slot Model

Slot Type




Intent + Slot Model

Slot Type

System Slot Type
Custom Slot Type

Entity Resolution



Intent + Slot + Entity Model

Built-in Intent Silot Type

Library System Slot Type
Custom Slot Type

Entity Resolution




Intent + Slot + Entity Model

Built-in Intent Slot Type
Library System Slot Type

Intent Signature Custom Slot Type
Entity Resolution




Intent Model

Intent Model




Alexa®Intent Model

O Alexa [&. FRILTEX

1ZHFD2ZHDX%E . —DDIntentlZ,

EUODITH, ZFOIVEL T IETOT S LEEEITRDT7A
JL SampleUtterance.txtTiThn 3,

O ZUtteranceT—4%EL T, Alexald, EFZIntentIc%
ZT. 2VbEFEEWT, TI74—ILETIRISOF ED—
"j:—mjonﬁ\5lx(:5§60

O 31—5—07Aag5LIF. COYUVTANEZITERY , HELZL

LT, A LIToNDHXFS speech LEEFTRAD

cardD=2% .  LARUFEL TR,




_AITBIE
[FLy, CAITHIE

BN

| —

THADWST

BREETEA
BIS

ANILD
Bl
ESF LN
HSFELD

HelloIntent

HelpIntent




Alexa®Intent Model

01— —-J0n4554L15. AWSHOLAMBDAIZZ (T ACEM
TZ5,

O A9 35 LI ARU-RYTODREBAILTEIMND,
Android DIntent7O45S LD, rybT—9R1IEEE ST
LY,

O 70595 LDREAILIE, EAREIIZVoice Command&REIL
(SpeechletéMFEnt=) =M, REIZ, A—HF—DEMIZxE
LTEZZIRMITBARAR-H—ERELTZTIEDHOENE LS
(2755, COLI-H—E RZSKIllEESDN ., EBFLIEDH S,




Request

[ZAlc5iE) EEEE) | Speechlet

Response

_— £S5

SampleUtterances.txt

HelloIntent CAIZHIL
HelloIntent &Ly, CAITHIE
HelloIntent &L
HelloIntent Z5
HelloIntent ZA/HMLY> T
HelloIntent xR TI H
HelloIntent TR

HelpIntent ALY
HelpIntent Bil+T
HelpIntent £33 (LU
HelpIntent &FELY

ANDEFEEFHRITT,
TUFINE ERSNI-

Int
Int

ent Name [Zxt G2+,
entld. Request®—&f

&L T. SpeechletlzEbn

Do

HAOROT—421F. 7055

N =

H(Z/\—Fa—FKF&h b,




Request Response

[ZAlchE) mmm) | Speechlet | mmm [E&5%5 )

public SpeechletResponse onIntent (...) ... {

if ("HelloIntent".equals(intentName)) {
return getHelloResponse();

} else if ("HelpIntent".equals(intentName)) {
return getHelpResponse();

) else {
throw new SpeechletException("Invalid Intent");

¥

ks

private SpeechletResponse getHelloResponse() {
String speechText = “&Xk5745";
SimpleCard card = new SimpleCard();

return SpeechletResponse.newTellResponse(speech, card);

}
BREN—FARSD




1—H—0T0I3 L4

gSampleUtterances.txt

Customer asks - Alexa identifies your ~Your service
a question or processes the
gives a — > —® request and
comman _ returns a text
;9\}[_7’{) (i t and graphical
response
user's request
Custom'é? i) fd~ b e
e « speech
response from
Alexa’s voice itt
Customer sees Your raphical
representation |s
in the companion app

companion app



Alexa History Buff 927 )L

User: “Alexa, ask History Buff what
happened on August 20th”

Alexa: (Reads back three events, in reverse
chronological order) "Want to go deeper in
history?”

User: “Yes”

Alexa: (Reads back next set of three
events) "Want to go deeper in history?”
User: "No”



historyBuff.speechAsset.
SampleUtterances.txt

GetFirstEventIntent get events for {august seventeenth|day}
GetFirstEventIntent get events for {december thirty first|day}
GetFirstEventIntent get events for {next monday|day}
GetFirstEventIntent get events for {today|day}
GetFirstEventIntent give me events for {august seventeenth|day}
GetFirstEventIntent give me events for {next monday|day}
GetFirstEventIntent give me events for {today|day}
GetFirstEventIntent what happened on {august seventeenth|day}
GetFirstEventIntent what happened on {next monday|day}
GetFirstEventIintent what happened on {today|day}
GetFirstEventIntent what happened

GetFirstEventintent {january first|day}

GetFirstEventIntent {january second|day}

GetFirstEventIntent {january third|day}

GetFirstEventIntent {january fourth|day}

GetFirstEventIntent {january fifth|day}

GetFirstEventIntent {january sixth|day}

GetFirstEventintent {january seventh|day}



historyBuff.speechAsset.
SampleUtterances.txt

GetFirstEventIntent {january eighth|day}
GetFirstEventIntent {january ninth|day}
GetFirstEventIntent {january tenth|day}
GetFirstEventIntent {january eleventh|day}
GetFirstEventIntent {january twelfth|day}
GetFirstEventIntent {january thirteenth|day}
GetFirstEventIntent {january fourteenth|day}
GetFirstEventIntent {january fifteenth|day}
GetFirstEventIntent {january sixteenth|day}
GetFirstEventIntent {january seventeenth|day }
GetFirstEventIntent {january eighteenth|day}
GetFirstEventIntent {january nineteenth|day}
GetFirstEventIntent {january twentieth|day}
GetFirstEventIntent {january twenty first|day}
GetFirstEventIntent {january twenty second|day }
GetFirstEventIntent {january twenty third|day}
GetFirstEventintent {january twenty fourth|day}
GetFirstEventIntent {january twenty fifth|day}




historyBuff.speechAsset.
SampleUtterances.txt

GetFirstEventintent {january twenty sixth|day}
GetFirstEventIntent {january twenty seventh|day}
GetFirstEventIntent {january twenty eighth|day}
GetFirstEventIntent {january twenty ninth|day}
GetFirstEventIntent {january thirtieth|day }
GetFirstEventIntent {january thirty first|day}
GetFirstEventIntent {february first|day}
GetFirstEventintent {february second|day}
GetFirstEventIntent {february third|day}
GetFirstEventintent {february fourth|day}
GetFirstEventIntent {february fifth|day}
GetFirstEventIntent {february sixth|day}
GetFirstEventIntent {february seventh|day}
GetFirstEventIntent {february eighth|day}
GetFirstEventintent {february ninth|day}
GetFirstEventIntent {february tenth|day}
GetFirstEventintent {february eleventh|day}
GetFirstEventintent {february twelfth|day}




historyBuff.speechAsset.
SampleUtterances.txt

GetFirstEventIntent {february thirteenth|day}
GetFirstEventintent {february fourteenth|day?}
GetFirstEventintent {february fifteenth|day}
GetFirstEventIntent {february sixteenth|day}
GetFirstEventintent {february seventeenth|day}

GetFirstEventIntent {december twenty third|day}
GetFirstEventIntent {december twenty fourth|day}
GetFirstEventIintent {december twenty fifth|day?}
GetFirstEventIintent {december twenty sixth|day}
GetFirstEventIntent {december twenty seventh|day}
GetFirstEventIintent {december twenty eighth|day}
GetFirstEventIntent {december twenty ninth|day}
GetFirstEventIntent {december thirtieth|day}
GetFirstEventIntent {december thirty first|day}




historyBuff.speechAsset.
SampleUtterances.txt

GetFirstEventIintent {next Monday|day}
GetFirstEventIntent {next Tuesday|day}
GetFirstEventIintent {next Wednesday|day}
GetFirstEventIntent {next Thursday|day}
GetFirstEventIintent {next Friday|day}
GetFirstEventIntent {next Saturday|day}
GetFirstEventIintent {next Sunday|day}
GetFirstEventIntent {today|day}
GetFirstEventIntent {tomorrow|day}
GetFirstEventintent {yesterday|day}

FinishIntent no
FinishIntent nope
FinishIntent no thanks
FinishIntent no thank you




historyBuff.speechAsset.
SampleUtterances.txt

HelpIntent helpHelpIntent help me
HelpIntent what can I ask you
HelpIntent get helpHelplntent to help
HelpIntent to help me
HelpIntent what commands can I ask
HelpIntent what commands can I say
HelpIntent what can I do
HelpIntent what can I use this for
HelpIntent what questions can I ask
HelpIntent what can you do
HelpIntent what do you do
HelpIntent how do I use you
HelpIntent how can I use you
HelpIntent what can you tell me
GetNextEventIntent yes

~ GetNextEventIntent yup
GetNextEventIntent sure
GetNextEventIntent yes please




Intent + Slot Model

Intent + Slot Model
Slot Type




historybuff.speechAsset.
IntentSchema.jason




historybuff.speechAsset.
IntentSchema.jason




Intent + Slot Model

Intent + Slot Model

Slot Type
System Slot Type

Custom Slot Type
Entity Resolution




Intent & Slot

O Intentld. A —HIZ&H>TEINF-V VIR MEFERT 5
Actionz%&d,

O Intentld. #7723 T MEHFEODIENTES, TD5 | 8%
Slot&lYyS, SampleUtterancelZ. SlotD i b FE5 9,

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

O RITZEEE T AAT/ILDIntentD 4 1% PlanMyTrip &
(L. PlanMyTripld. toCity, fromCity,

travelDate EULVof=SlotZxEFDo1=%>,



User: Alexa, ask Plan My Trip to plan a
trip from Seattle to Portland on Friday. -

O ESEFRENGINT=ET S,
UtterancelZk D 57tk o1&l KD,

Plan a trip from {fromCity} to {toCity} on {travalDate}

Alexa [&. fromCity RAvkZ "Seatle®, &£City ARvk

[Z "Portland". travelDate RAYk(Z"Friday” &EWLVS{EZ.
PlayMyTrip Intent®351#&LTEL T, “"Plan My Trip"4—E X
ZIEUOHT,




Utterances

Fah

Alexa, tell plan my trip | need a vacation

l I | J | I | I
wake word launch Invocation name utterance
II’d like to take a tripI next Friday.
| J
utterance slot value

SKillOFEUH L l

PlanMyTripintent {value: “2017-12-20"}
, | I J

Intent

Intent

slot value




Intent PlanMyTripDAF*X—< E &

{
“intents” : [
{
“intent” : “"PlanMyTrip” ,
“slots” [
{
“name”: “fromCity” ,
"type” : "AMAZON.US_CITY”
b \
{ A\Y n A\Y — n SyStem
name”: "toCity” , /
"type” : “AMAZON.US_CITY” SlOt Type
I
{
“name”: “travelDate”,
“type” : "AMAZON.DATE"
b
]
b



Slot Type

AMAZON.DATE

AMAZON .DURATION

AMAZON. FOUR_DIGIT_N
UMBER

AMAZON .NUMBER

AMAZON.TIME

Short Description

Converts words that
indicate dates (“today”,
“tomorrow”, or “july”)
into a date format (such
as “2015-07-00T9").

Converts words that
indicate durations (“five
minutes”) into a numeric
duration (“PT5M").

Converts words that
represent four-digit
numbers (“six oh four
five" into digits (“6045").

Converts numeric words
(“five") into digits (such

as “5").

Converts words that
indicate time (“four in
twopm") German
into a time value

(“04:00", “14:00").

the morning

L [}
’

Supported Languages

English (UK)
English (US)
German

English (UK)
English (US)
German

English (UK)
English (US)
German

English (UK)
English (US)
German

English (UK)
English (US)

System
Slot Type

Numbers, Dates,
and Times



AMAZON.Actor

AMAZON.AdministrativeArea

AMAZON.AggregateRating
AMAZON.Airline
AMAZON.Airport
AMAZON.Animal
AMAZON.Artist
AMAZON.AT CITY
AMAZON.AT REGION
AMAZON.Athlete
AMAZON.Author
AMAZON.Book
AMAZON.BookSeries
AMAZON.BroadcastChannel
AMAZON.CivicStructure
AMAZON.Color
AMAZON.Comic
AMAZON.Corporation
AMAZON.Country
AMAZON.CreativeWorkType

AMAZON.DayOfWeek
AMAZON.DE CITY

AMAZON.DE FIRST NAME

AMAZON.DE REGION

AMAZON.Dessert

AMAZON.DeviceTlype

AMAZON.Director

AMAZON.Drink
AMAZON.EducationalOrganization
AMAZON.EUROPE CITY System
AMAZON.EventType
AMAZON.Festival Slot Type
AMAZON.FictionalCharacter
AMAZON.FinancialService
AMAZON.Food
AMAZON.FoodEstablishment
AMAZON.Game
AMAZON.GB CITY
AMAZON.GB FIRST NAME
AMAZON.GB REGION
AMAZON.Genre

List Type

AMAZON.WrittenCreativeWorkType




Custom slot type
LIST_OF_SIGNS O EZ=H

Aries
Taurus
Gemini
Cancer
Leo
Pisces
Virgo
Libra
Scorpio
Sagittarius
Capricorn
Aquarius




xtht> 9% sample utterances:

GetHoroscope what is the horoscope for {Sign}

GetHoroscope what will the horoscope for {Sign} be {Date}
GetHoroscope what will the horoscope for {Sign} be on {Date}
GetHoroscope get me my horoscope

GetHoroscope {Sign}

(many more sample utterances)




Intent GetHoroscope® XA ¥x—<EZE DI

{
"intents": [
{
"intent": "GetHoroscope",
"slots": [
{
"name"”: "Sign",
"type": "LIST_OF_SIGNS" = Cystom slot type
|
{
"name”: "Date",
"type": "AMAZON.DATE" @m———mm System slot type
}
]
}
]




SlotEEntity Resolution

AlE. KK BILYEZESIEETHEI CELHD,
MEDIA_TYPE&ELSslotld, mediaD$FEDE., HIA (X,
"song”, “track”, “single” £EEST-LDEEHHFHET S,
FWTLDBE . 3—FRIZX. CO=ZD2DORBFZRLCESIZIKS
ZENTES,

MEDIA_TYPEZ.—DO®MEntity ELT. 2OWYS5(EZ.
HOEIEHEICERT A EMNTED, TNZE, Entity Resolution
ELVD,

Entity Resolution TlZ. Slot Type®fE(ZIE. IDADIT5
n. M2, FDOREEE (synonym) DY RARHEINEh S, 5FE&EN
SEEL-FEEBIAIL. "Tname” @ "value” &xhb,




Slot® & MEnNtity Resolution

{
"types": [
{
"name"”: "MEDIA_TYPE",
"values": [
{
"id": "ALBUM",
"name": {
"value": "album",
"synonyms": ["cd","1p","record"]
}
ot
{
"1d": "SONG",
"name": {
"value": "song",
"synonyms": ["track","single","tune"]
}
}
1
}
]



Intent + Slot + Entity Model

Intent + Siot + Entity Model

Built-in Intent Sjot Type

Library System Slot Type
Custom Silot Type

Entity Resolution




Built-in Intent Library

Alexa Skills Kit [&. HoMLHRAEINF-EILEA>D
Intent DSAT73)—%RHT 5, A—FIF, HEDO YT
ILVERETAHZ LML, ZDIntentD#aEZESkKillD hTFI A
FTEHECENTES,

https://go00.gl/Dw39Bg




built-in intent library&schema.org

The built-in intent library incorporates material from
Schema.org, which is licensed under the Creative
Commons Attribution-ShareAlike License (version
3.0) (the "License”). You may not use this file except
in compliance with the License. You may obtain a
copy of the License

at http.//creativecommons.org/licenses/by-sa/3.0/.
For questions, please reach out to alexa-ontology-
support@amazon.com.




— RS FIIE £ Intent(Slot L)

AMAZON.Cancellntent Tyt
HXYHL
2o EYRHS
AMAZON.HelpIntent AT
ESFTNIELLD
FEWVAZHAT

AMAZON.LoopOffIntent IL—TBEEFTICLT
AMAZON.LoopOnlIntent IL—THBAELT

AMAZON.NextIntent R
FSTF S
AMAZON.Nolntent LMV

/_



AMAZON.Pauselntent
AMAZON.PreviousIntent

AMAZON.Repeatintent

AMAZON.Resumelntent
AMAZON.ShuffleOffIntent
AMAZON.ShuffleOnIntent

AMAZON.StartOverIntent

AMAZON.StopIntent

AMAZON.YesIntent

— =1k

[

B

+$5—EE-T

fRYIRL T

B

I IILBERHT
Y IIBEEZFIZLT
=AML PYELT
HIIZRE-ST

Ay

1E&HT
ik

E=4A
Air—
LMV K



Intent + Slot + Entity Model

Intent + Slot + Entity Model

Built-in Intent Slot Type

Library System Slot Type

Intent Signature Custom Slot Type
Entity Resolution




Built in Intent®{] - Actor Intents

"intents": [

{
"intent": "AMAZON.SearchAction<object@Actor>"

Request:

"request”: {
"type": "IntentRequest",
"locale": "en-US",
"intent": {
"name" : "AMAZON.SearchAction<object@Actor>",
"slots": {
"object.type": {
"name": "object.type",
"value": "actor™




Built in Intent®{jl - Book Intents

"intents": [

{

"intent": "AMAZON.ChooseAction<object@Book,sourceCollection@ReadinglList>"

1
{

"intent": "AMAZON.ChooseAction<object@Book>"

AMAZON .AddAction<object@Book,targetCollection@ReadinglList>

“add all of
shakespeare’'s
works to my
summer
reading list”

targetCollection

object.

inLanguag

targetCollection

targetCollection

object.
object.
object.
object.
object.
object.
object.

genre
partOfSer
type
name
audience.
sort

author.na

targetCollection



Built in Intent®#l - Actor Intents

AMAZON . ChooseAction<object@Book,sourceCollection@Readinglist>

AMAZON . ChooseAction<object@Book>

AMAZON.DeleteAction<object@Book, sourceCollection@ReadinglList>

“select the
last book on
the reading
list”

“choose
moby dick”

“remove all
of the
audiobooks
from my
favorites list"”

object.type
object.select
sourceCollection

object.type
object.name
object.select
object.author.na

object.owner.nam
object.version.t
object.inlLanguag
object.select
object.genre
object.type
object.name
sourceCollection
sourceCollection
sourceCollection
object.sort
object.translato
object.author.na



Built in Intent®#l - Actor Intents

AMAZON.PlaybackAction<object@Book> “play the object.owner.nam
start of lord object.select
of the rings object.contentSo
book one” object.partOfSer
object.type
object.name
object.bookNumbe
object.brand.typ
object.part0fBoo
object.sort
object.author.na

AMAZON.RateAction<object@Book> “canyourate rating.ratingVal
cloud atlas object.select
five stars” object.partOfSer

object.type
object.name
rating.ratingVal
object.partOfSer
rating.bestRatin



Built in Intent®#l - Actor Intents

AMAZON .RateAction<object@Book>

AMAZON .RestartAction<object@Book>

AMAZON .ResumeAction<object@Book>

“can you rate
cloud atlas
five stars”

“begin the
book again”

“continue
playing my
audiobook to
kill a
mockingbird”

rating.
object.
object.
object.
object.
rating.
object.
rating.

object.
object.
object.
object.
object.

object.
object.
object.
object.
object.
object.
object.

ratingVal
select
partOfSer
type

name
ratingVal
partOfSer
bestRatin

owner .nam
type

name
select

author.na

owner.nam
contentSo
contentSo
type

name

bookNumbe
brand.typ



Built in Intent®#l - Actor Intents

AMAZON. SearchAction<object@Book>

AMAZON. SearchAction<object@Book[datePublished]>

AMAZON . SearchAction<object@Book[numberOfSections]>

“what books
are on my
audible”

“alexa what
year was this
book
published”

“what page
areweonin
the book”

object.
object.
object.
object.
object.

owner .nam
genre
contentSo
type
name

sourceCollection

object.
object.
object.

object.
object.

object.
object.
object.
object.

sort
author.na
readBy.na

datePubli
type

numberQfS
type

hasPart.t
number0fS




Built in Intent®){ - Actor Intents

AMAZON . SearchAction<object@Book[position]> “where am i object.type
in the book”

AMAZON . StopAction<object@Book> “idon'twant object.owner.nam
to read object.type
matilda object.name
anymore”

AMAZON. SuspendAction<object@Book> “pause this object.owner.nam

audiobook object.type
for one hour”  duration.name




"intents": [

{
}

"intent": "AMAZON.ChooseAction<object@Book,sourceCollection@ReadingList>"

"request": {
"type": "IntentRequest",
"locale": "en-US",

"intent": {
"name": "AMAZON.ChooseAction<object@Book, sourceCollection@ReadinglList>",
"slots": {

"object.select": {
"name": "object.select",
"value": "last"

3,

"object.type": {
"name": "object.type",
"value": "book"

3,

"sourceCollection.type": {
"name": "sourceCollection.type",
"value": "reading list"



RO ES57% . build-in IntenthABESN TS

b X i ] = LS. S £ &

Build Model Skill Information Interaction Model Configuration Test Publishing Privacy & Compli

Save Model

Use an existing intent from the built-in library

154 / 154 Built-ins

NAME DESCRIPTION

Actor

1 Built-in

Book

14 Built-ins

Book Series

2 Built-ins




Actor

A person who performs in live or recorded performances such as movies, television,

1 Built-in or on stage. These intents let users ask about actors.
Book A book. These intents let users ask for actions related to books, such as finding
14 Built-ins books, adding books to reading lists, and rating books.
Book Series A named series of books, such as "The Lord of the Rings." These intents let users
2 Built-ins take actions on a book series, such as adding the books in the series to a reading list.
A calendar that contains a list of events. These intents let users make requests
Calendar : 3 :
SRt related to calendars, such as reading back events, looking up events, and adding
uit-ng items to a calendar.
Catalog A collection or library offered and curated by an organization or collected and
6 organized by an individual. These intents let users ask about collections of books or
1 Built-in .
music.
A generic kind of creative work, including books, movies, photographs, software
Creative Work :
S programs, and so on. These intents let users make requests related to any type of
e creative work.
Creative Work Section A section or part of a creative work, such as a page or chapter. These intents let
8 Built-ins users specify a particular part of a book, movie, page, or other section.



Creative Work Section
8 Built-ins

A section or part of a creative work, such as a page or chapter. These intents let
users specify a particular part of a book, movie, page, or other section.

Episode
6 Built-ins

An episode for TV, radio, video game, or other media which can be part of a series or
season. These intents let users request actions related to episodes, such as starting
playback of a particular episode or searching for a particular episode.

Event
8 Built-ins

An event happening at a certain time and location, such as a meeting, concert,
lecture, or festival. These intents let users make requests related to events, such as
adding an event to a calendar, or looking up details of an event.

O 0 0 0

Local Business
4 Built-ins

Musician
1 Built-in

A particular physical business or branch of an organization, like a restaurant, a
medical practice, or a store. These intents let users ask for information about
businesses such as the location, contact information, or opening hours.

A person or group that performs music. These intents let users request actions
related to musicians, such as asking to rate or "like" a musician.

O

Music Creative Work
14 Built-ins

The broad category of creative works that are musical in nature, includes songs,
albums, playlists, and other items. These intents let users request actions related to
musical works, such as adding songs to a library, controlling playback of musical
works, and looking up information about musical works.

Music Group
2 Built-ins

A musical group, such as a band, an orchestra, or a choir. This can also represent a
solo musician. These intents let users request actions related to a music group, such
as "liking" a group, finding songs by a group, or asking about the members of a




O

Music Playlist
10 Built-ins

A collection of music tracks in playlist form. These intents let users make requests to
manipulate playlists by adding, removing, and choosing items.

O

Music Recording
5 Built-ins

A music recording (track), usually a single song. These intents let users ask for
specific information about songs, such as the artist who performs the song, the
genre of the song, or other information.

Playback Mode
2 Built-ins

Represents modes related to playback, such as shuffle and loop. These intents let
users ask to turn these modes on and off.

O 0O

Reading List
7 Built-ins

Screening Event
4 Built-ins

A list made up of books or other written creative works that a user wants to collect
in one place, such as a summer reading list or a "read later” list. These intents let
users make requests about reading lists, such as creating lists and adding or
removing items on the lists.

A screening of a movie or other video. These intents let users make requests related
to particular screening events, such as asking for the show time for an event, asking
what movies are playing, and asking what movie theaters are playing a particular
movie.

Singer
1 Built-in

A person who sings, either as a solo performer or as part of a group. These intents
let users request actions related to singers, such as asking who sings a particular
song.

Standard
22 Built-ins

The standard intents are used for common, general actions such as stopping,
canceling, and asking for help.



Thing
5 Built-ins

A generic object. These intents let users make requests that are not related to any
specific object or entity, such as requests to pause or continue an action.

TV Season
1 Built-in

Season during which a series of related episodes are broadcast on TV broadcast or
delivered online. These intents let users request actions for a TV season, such asking
to start playback of a particular season for a show.

TV Series
2 Built-ins

A series of related television episodes. These intents let users request actions for a
TV series, such asking to start playback of a particular series.

Video Creative Work
23 Built-ins

Video Playlist
3 Built-ins

A creative work that includes video and possibly audio, such as movies, television
shows, and video clips. These intents let users request actions related to video
works, such as adding videos to a library or watchlist, controlling playback of videos,
and looking up information about video works.

A collection of video creative works, such as a list of shows to watch. These intents
let users make requests to manipulate video playlists by adding, removing, and
choosing items.

Weather Forecast
3 Built-ins

Y weather forecast. These intents let users ask for general weather forecasts, as well
L more specific questions about specific weather conditions.
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O Google Assistant SDK
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Google Assistant SDK library for Python

The developer preview (0.0.3)
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Google Assistant SDK
The developer preview 2017/12/20

O Google Assistant Library
O Google Assistant Service

o, FAFEBEDForumIZANS

https://groups.google.com/forum/#!forum/google-assistant-sdk-updates



Embed the Google Assistant

Iin any device



Overview

[0 The Google Assistant SDK lets you add hotword
detection, voice control, natural language
understanding and Google’s smarts to your devices.
Your device captures an utterance (a spoken audio
request, such as What's on my calendar?), sends it
to the Google Assistant, and receives a spoken
audio response in addition to the raw text of the
utterance.




SDK components
Google Assistant Library

[0 The Google Assistant Library for Python is a
turnkey solution for anyone who wants to quickly
integrate the Assistant into a prototype device. The
library is written in Python and is supported on
devices with linux-armv7l and linux-x86_64
architectures (like the Raspberry Pi 3 B and Ubuntu
desktops). Google Assistant Service

[0 Hands-free activation - activate your device by
saying Hey Google or Ok Google, just like with
Google Home!

[0 Audio capture and playback
[ Conversation state management

0 Timer and alarm management



SDK components
Google Assistant Service

0 The Google Assistant Service is the best option for
flexibility and broad platform support. It exposes a
low level API which directly manipulates the audio
bytes of an Assistant request and response.
Bindings for this API can be generated for
languages like Node.js, Go, C++, Java for all
platforms that support gRPC.




Steps to start building your prototypes

[0 The SDK lets you prototype devices quickly by
embedding the Google Assistant into your device
and then letting you add unique functionality
with Actions on Google:

1. Prototype your device using the Python library, or
in other platforms and programming
languages using the service.

2. Get ideas for next steps to customize it.

3. Polish your device by reading best practices
for privacy and security and audio configuration.

[0 Finally, if you're looking to ship a commercial
device with the Google Assistant, contact us to get

started.



Developer preview and roadmap

[0 The Google Assistant SDK is currently in developer
preview, It is free to use for development purposes
only and has a limit imposed on the number of
requests you can make per day.

[0 We have many more features coming, including
extended platform support, companion app
integration, and improved ways to control your
devices with voice. If you're interested in receiving
updates about these features, sign up here.




Google Assistant SDK for Python

This repository contains the Python packages for the Google Assistant SDK.
To get started, see the following developer guides:

* Getting Started with Raspberry Pi 3 and Python.
» Getting Started with other platforms.

Content

* google-assistant-library: Python bindings for the Google Assistant Library
e google-assistant-grpc: autogenerated Python bindings to communicate with the Google Assistant gRPC API

e google-assistant-sdk: tools and python samples to help developers get started with the Google Assistant SDK
o googlesamples/assistant/grpc: reference sample for the Google Assistant gRPC API

o googlesamples/assistant/library: reference sample for the Google Assistant library




Compatibility and feature support

Library gRPC API

Supported architectures linux-armv7l and linux-  gRPC platforms
x86_64

Supported languages Python gRPC languages

Hands-free activation Yes No

(Ok Google)

Audio capture and Built in Reference code is

playback provided

Conversation state Built in Reference code is

management provided

Timers and alarms Yes No



EmbeddedAssistant

Service that implements Google Assistant APL.

Converse

rpc Converse(ConverseRequest) returns (ConverseResponse)

Initiates or continues a conversation with the embedded assistant service. Each call performs one round-trip,
sending an audio request to the service and receiving the audio response. Uses bidirectional streaming to
receive results, such as the END_OF _UTTERANCE event, while sending audio.

* NOTE: This version of the API has been deprecated. See google.assistant.embedded.v1alpha?2 for the latest

supported version.




Request Responsee
Add to my shopping list What do you want to add?.

A conversation is one or more gRPC connections, each consisting of several streamed requests and
responses. For example, the user says Add to my shopping list and the assistant responds What do you want to
add?. The sequence of streamed requests and responses in the first gRPC message could be:

« ConverseRequest.config 7_|_ _\\ 7_|_ _\\_gg ét

« ConverseRequest.audio_in

« ConverseRequest.audio_in "Add to my shopping list”
« ConverseRequest.audio_in

« ConverseRequest.audio_in

» ConverseResponse.event_type.END_OF_UTTERANCE

« ConverseResponse.result. microphone_mode.DIALOG_FOLLOW_ON

« ConverseResponse.audio_out

« ConverseResponse.audio_out "What do you want to add?.”

« ConverseResponse.audio_out 7— _‘\ A7 - _‘\—/5(75\3@6
google.assistant.embedded.vlalphal < £5{#Fz 70y

google.assistant SDK®OIXg170Or3)L




Request Responsee

bagels OK, I've added bagels to your shopping list.

The user then says bagels and the assistant responds OK, I've added bagels to your shopping list. This is sent
as another gRPC connection call to the Converse method, again with streamed requests and responses, such

as:

ConverseRequest.config 7_|—_7_-‘,f7_|' . 5—“—9%%6 t

ConverseRequest.audio_in

ConverseRequest.audio_in bagels

ConverseRequest.audio_in

ConverseResponse.event_type.END_OF_UTTERANCE
ConverseResponse.result.microphone_mode.CLOSE_MICROPHONE

ConverseResponse.audio_o

ConverseResponse.audioout | OK, I've added bagels to your shopping list.
ConverseResponse.audio_out

ConverseResponse.audio_out

F—F A7 F—AHED

Although the precise order of responses is not guaranteed, sequential ConverseResponse.audio_out messages
will always contain sequential portions of audio.

google.assistant SDK®OIXg170Or3)L



EmbeddedAssistant

Service that implements the Google Assistant API.

Assist

rpc Assist(AssistRequest) returns (AssistResponse)

Initiates or continues a conversation with the embedded Assistant Service. Each call performs one round-trip, sending an
audio request to the service and receiving the audio response. Uses bidirectional streaming to receive results, such as the
END_OF _UTTERANCE event, while sending audio.




Request Responsee
Add to my shopping list What do you want to add?.

A conversation is one or more gRPC connections, each consisting of several streamed requests and responses. For example,
the user says Add to my shopping list and the Assistant responds What do you want to add?. The sequence of streamed
requests and responses in the first gRPC message could be:

« AssistRequest.config 7_|_ _\\ 7_|_ T 97& é&

« AssistRequest.audio_in
« AssistRequest.audio_in “Add to my Shopping list”
 AssistRequest.audio_in

 AssistRequest.audio_in

» AssistResponse.event_type.END_OF_UTTERANCE

« AssistResponse.speech_results.transcript "add to my shopping list"

« AssistResponse.dialog_state_out.microphone_mode.DIALOG_FOLLOW_ON

« AssistResponse.audio_out

"What do you want to add?.”
A —TF4A - T—5HES

« AssistResponse.audio_out

« AssistResponse.audio_out

google.assistant SDKOIXg 17



Request Responsee

bagels OK, I've added bagels to your shopping list.

The user then says bagels and the Assistant responds OK; I've added bagels to your shopping list. This is sent as another
gRPC connection call to the Assist method, again with streamed requests and responses, such as:

AssistRequest.config 7_|' _\\ 7_|_ _\\_gé ét

AssistRequest.audio_in
AssistRequest.audio_in b agelS

AssistRequest.audio_in

AssistResponse.event_type.END_OF_UTTERANCE
AssistResponse.dialog_state_out.microphone_mode.CLOSE_MICROPHONE

AssistResponse.audio_out

AssistResponse.audio_out OK, I've added bagels to your shopping list.

AssistResponse.audio_out

AssistResponse.audio_out 7_|' _\\ 7_|_ _\\_975‘3&6

googIe.assistant.embedded.v1a|pha2

google.assistant SDKOIXg 17



ConverseRequest

Union field converse_request. Exactly one of these fields must be specified in each ConverseRequest.
converse_request can be only one of the following:

config

audio_in

ConverseConfig

The config message provides information to the recognizer that specifies
how to process the request. The first ConverseRequest message must
contain a config message.

bytes

The audio data to be recognized. Sequential chunks of audio data are sent in
sequential ConverseRequest messages. The first ConverseRequest
message must not contain audio_in data and all subsequent
ConverseRequest messages must contain audio_in data. The audio
bytes must be encoded as specified in AudioInConfig. Audio must be
sent at approximately real-time (16000 samples per second). An error will be
returned if audio is sent significantly faster or slower.



AssistRequest

Union field type. Exactly one of these fields must be specified in each AssistRequest. type can be only one of the
following:

config AssistConfig

The config message provides information to the recognizer that specifies how to
process the request. The first AssistRequest message must contain a config
message.

audio_in bytes

The audio data to be recognized. Sequential chunks of audio data are sent in sequential
AssistRequest messages. The first AssistRequest message must not contain
audio_in data and all subsequent AssistRequest messages must contain audio_in
data. The audio bytes must be encoded as specified in AudioInConfig. Audio must be
sent at approximately real-time (16000 samples per second). An error will be returned if
audio is sent significantly faster or slower.




ConverseResponse

‘|HHHHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Union field converse_response. Exactly one of these fields will be populated in each ConverseResponse.
converse_response can be only one of the following:

error Status

Output-only If set, returns a google.rpc.Status message that specifies
the error for the operation. If an error occurs during processing, this
message will be set and there will be no further messages sent.

event_type EventType

Output-only Indicates the type of event.
audio_out AudioOut

Output-only The audio containing the assistant's response to the query.
result ConverseResult

Output-only The semantic result for the user's spoken query.



AssistResponse

event_type EventType

Output-only Indicates the type of event.
audio_out AudioOut

Output-only The audio containing the Assistant's response to the query.
device_action DeviceAction

Output-only Contains the action triggered by the query with the appropriate
payloads and semantic parsing.

speech_results|] SpeechRecognitionResult

Output-only This repeated list contains zero or more speech recognition
results that correspond to consecutive portions of the audio currently being
processed, starting with the portion corresponding to the earliest audio (and
most stable portion) to the portion corresponding to the most recent audio.
The strings can be concatenated to view the full in-progress response. When
the speech recognition completes, this list will contain one item with
stabilityof1.0.

dialog_state_out DialogStateOut

Output-only Contains output related to the user's query.



Google Assistant SDK for Python

google-assistant-grpc: autogenerated Python
bindings to communicate with the Google
Assistant gRPC API

assistant-sdk-python / google-assistant-grpc / google / assistant / embedded /

: -E”jproppy google-assistant-grpc: regenerate vialpha2 proto -

B8 vialpha google-assistant-grpc: regenerate proto bindings

B8 vialpha2 google-assistant-grpc: regenerate vlalpha2 proto

E) _init__.py simpler organization

I

assistant SDKDIY—X |1, BEERESNT=-20D
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Building Your First Agent

https://dialogflow.com/docs/getting-

started/building-your-first-agent




Project Z4ERK
= My Sample-1

DEFAULT LANGUAGE © DEFAULT TIME ZONE

Japanese —ja  H ZAREE %I v (GMT+9:00) Asia/Tokyo v

Primary language for your agent. Other languages can be Date and time requests are resolved using this timezone.
added later.

GOOGLE PROJECT

Create a new Google project v

Enables Cloud functions, Actions on Google and permissions management.

AP| VERSION

P Dialogflow V2 AP [bete]

Use Dialogflow V2 API as default for the agent. Your webhook will receive requests in the new format.



e Weather

Contexts

User says

19 —A=HOFEROFOHEX

PARAMETER NAME

date

geo-city

19 HNOBHOXS

9 SHOXSIE

Intent 4Rk
User says®d A 1

Search in user says

INGA—B—ETUTA4T4DEEHH

ENTITY

@sys.date

@sys.geo-city

RESOLVED VALUE

—RB=H®

BN



— e Weather

Action

REQUIRED @ PARAMETER NAME @

date

geo-city

Enter name

+ New parameter

Response @

DEFAULT +

Intent&Entity

I TA4T/4DIEE
ENTITY @

@sys.date Sdate

@sys.geo-city Sgeo-city

Enter entity

ISLIST@




* Weather Intent&Response® A EEH

geo-city @sys.geo-city Sgeo-city

Enter name Enter entity

+ New parameter

Response @

DEFAULT +

Text response

bhhEHA
KD &, EHSBEWVWD

BHWRBETS VD

Enter a text response variant

ADD MESSAGE CONTENT



Request

{
"conversationToken": "CiZDIzVhOG...",

"debuglLevel": 1,
"inputType": "VOICE",
"locale": "ja-JP",
"mockLocation":
{
"city": "Mountain View",
"coordinates": {
"latitude": 37.421980615353675,
"longitude": -122.08419799804688
1,
"formattedAddress":
"Googleplex, Mountain View, CA 94043, United States",
"zipCode": "94043"
1,
uquery": "*EWODEE E o)fl)_?—“‘j:u,
"surface": "PHONE"

}



Response

{
"audioResponse": "//NAXAAUCN...",

"conversationToken": "CiZDIzVhOG...",}
"expectUserResponse": true,
"response": "KRD I & ERMSEELID",
"visualResponse": {
"agentLogoUrl": "https://www.gstatic.com/voice/opa/
partner_icons/generic_3p_avatar.png”,

"visualElements": [

{
"displayText": {
"content": "KE DI & ERLSELID"




X my test app X my test app

LMD FRUIce TAKIN—
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SSML (Speech Synthesis Markup Language)

<speak>
Here are <say-as interpret-as="characters">SSML</say-as> samples.
I can pause <break time="3s"/>.
I can play a sound
<audio src="https://www.example.com/MY_MP3_FILE.mp3">
didn't get your MP3 audio file</audio>.
I can speak in cardinals.
Your number is <say-as interpret-as="cardinal">10</say-as>.
Or I can speak in ordinals. You are <say-as interpret-as="ordinal">10
</say-as> in line.
Or I can even speak in digits. The digits for ten are
<say-as interpret-as="characters">10</say-as>.
I can also substitute phrases, like the
<sub alias="World Wide Web Consortium">W3C</sub>.
Finally, I can speak a paragraph with two sentences.
<p><s>This is sentence one.</s>
<s>This is sentence two.</s></p> -
</speak> N

https://www.w3.0rg/TR/2010/REC-speech-synthesis11-20100907/



SSML (Speech Synthesis Markup Language)

<speak>
_AITBIE
<audio
src="https://actions.google.com/sounds/v1/cartoon/cartoon_boin
g.ogg"/>
SSML #{#E5¢&.
<prosody rate="fast">5E 9 EEZELT HENTEEXT , </prosody>
<prosody rate="slow">E 952 &HTEE</prosody>
<prosody pitch="high">BEFZ&&I[-LfzY</prosody>
<prosody pitch="low”">{BE&IZL=YUTBHZLtTEFI </prosody>
<prosody volume="loud">8B &% L5 &</prosody>
<prosody volume="soft">TIFf5Z &t A[ETI , </prosody>
<prosody rate="fast" pitch="low" volume="x-loud">
D 3 ’Jélﬂﬁﬁliﬁﬁiﬁ'éltﬁ”ﬁéﬁ'o </prosody >
<break/>
</speak>
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fujio.maruyama@gmail.com

od App Engine default service account
mysample1-9d3ec@appspot.gserviceaccount.com

b service-867310869975@firebase-rules.iam.gserviceaccount.com
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Getting started with Dialogflow
fulfillment

https://dialogflow.com/docs/how-tos/getting-

started-fulfillment
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Enabling Cloud Functions for Firebase

Inline Editor (Powered by Cloud Functions for Firebase) ENABLED @

Build and manage fulfillment directly in Dialogflow via Cloud Functions for Firebase. Docs

index.js package.json X
I
1 ‘'use strict';
2
3 const functions = require('firebase-functions');
4 const DialogflowApp = require('actions-on-google').DialogflowApp;
5
6 const googleAssistantRequest = 'google’;
7
8 . exports.dialogflowFirebaseFulfillment = functions.https.onRequest((request, response) => {
9 console.log('Request headers: ' + JSON.stringify(request.headers));
10 console.log('Request body: ' + JSON.stringify(request.body));
11
12
13 let action = request.body.result.action;
14
15
16 const parameters = request.body.result.parameters;
17
18
19 const inputContexts = request.body.result.contexts;
20
21
22 const requestSource = (request.body.originalRequest) ? request.body.originalRequest.source : undefined;
23 const app = new DialogflowApp({request: request, response: response});
24
25
26 - const actionHandlers = {
27
28 -~ "input.welcome': () = {
29
30 - if (requestSource === googleAssistantRequest) {
31 sendGoogleResponse('Hello, Welcome to my Dialogflow agent!');
32 . } else {
33 sendResponse( 'Hello, Welcome to my Dialogflow agent!');
34 }
35
36 h
37
38 . 'input.unknown': () = {
39
40 - if (requestSource === googleAssistantRequest) {
ew execution logs in the Firebase console Last deployed on 10/01/2010 9:41




// Get the city and date from the request
let city = req.body.result.parameters['geo-city'];

// city is a required param
// Get the date for the weather forecast (if present)
let date = "';
if (reg.body.result.parameters['date']) {
date = req.body.result.parameters['date’'];
console.log('Date: ' + date);

¥

// Call the weather API
callWeatherApi(city, date).then((output) => {
// Return the results of the weather API to Dialogflow
res.setHeader('Content-Type', 'application/json');
res.send(JSON.stringify({ 'speech': output, 'displayText':
output }));
}).catch((error) => {
// If there is an error let the user know
res.setHeader('Content-Type', 'application/json');
res.send(JSON.stringify({ 'speech': error, 'displayText':
error }));

3); Weather Intent®Fulfillment®
iy Cloud Function®Y—X




function callWeatherApi (city, date) {
return new Promise((resolve, reject) => {
// Create the path for the HTTP request to get the
weather
let path =
'/premium/v1/weather.ashx?format=json&num_of_days=1" +
'‘&g="+ encodeURIComponent(city) + '&key="+ wwoApiKey +
'‘&date=" + date;
console.log('API Request: ' + host + path);
// Make the HTTP request to get the weather
http.get({host: host, path: path}, (res) => {
let body = "'; // var to store the response chunks
res.on('data’, (d) => { body +=d; }); // store each response
chunk
res.on(‘end’, () => {
// After all the data has been received parse the JSON
for desired data
let response = JSON.parse(body);
let forecast = response['data']['weather'][0];
let location = response['data']['request'][0];
let conditions = response['data']['current_condition'][0];
let currentConditions = conditions['weatherDesc'][0]['value'];



function callWeatherApi (city, date) Ofi=

// Create response
let output = "~ Current conditions in the ${location['type']}
${location['query']} are ${currentConditions} with a
projected high of
${forecast['maxtempC']}° C or ${forecast['maxtempF']}° F
and a low of
${forecast['mintempC']}° C or ${forecast['mintempF']}° F
on
${forecast['date']}. ;
// Resolve the promise with the output text
console.log(output);
resolve(output);
r)i
res.on('error', (error) => {
reject(error);

1)
1)
1)

HE. N BOITEXRRY—EX 1%,

FALTWS,



Basic Fulfillment and Conversation
Setup

https://dialogflow.com/docs/getting-
started/basic-fulfillment-conversation




Enable Webhook in Dialogflow

Fulfillment SAVE

Webhook

Your web service will receive a POST request from APLAI in the form of the response to a user
query matched by intents with webhook enabled. Be sure that your web service meets all the
webhook requirements.

Webhook example

ENABLED @

URL* https://us-central1-my-first-agent.cloudfunctions.net/helloHttp|

BASIC AUTH

HEADERS

@ Add header

DOMAINS Enable webhook for all domains



Enable Fulfillment in Intent

Response @

Text response

1 Sorry | don't know the weather.
2 I'm not sure about the weather on Sdate
3 | don't know the weather for Sdate in Sgeo-city but | hope its nice!
ADD MESSAGE CONTENT
Fulfillment

Use webhook D Use webhook for slot-filling



Action on Google



Extending the Google Assistant

[0 The Google Assistant gives users their own
personal Google that helps them find, organize,
and get things done in their world. The main way
users interact with the Google Assistant is by
carrying on a conversation with it.

0 Apps extend the Google Assistant by letting you
build actions that let users get things done with
your products and services.




Extending the Google Assistant

[0 Unlike with traditional mobile or desktop apps,
users interact with apps for the Assistant through a
conversation, natural-sounding back and forth
exchanges, and not traditional, computer-centric
paradigms.

[0 When you build an app for the Assistant, you
design your conversations for a variety of surfaces,
such as a voice-centric conversation for voice-
activated speakers or a visual conversation on an
Android phone. This lets users get things done
quickly the way they want, either with voice or
display affordances.




How Actions on Google works with the
Assistant

When users request an action to be fulfilled:

1.

2.

The Assistant asks Actions on Google to invoke the
best app to fulfill the intent.

Actions on Google sends a request to the app's
fulfillment and receives a response that it hands
off to the Assistant.

. The Assistant renders the response in its UI and

displays it to the user. The conversation between
the user and the app begins.

. The Assistant sends subsequent user input directly

to the app and the app responds directly to the
Assistant. This conversation continues until the

app gathers the user input it needs to fulfill the
intent.



Sample

[0 A user talks to the Assistant and requests an action,
"I want to learn about numbers". The Assistant
asks Actions on Google to find the best app to
handle the action and Actions on Google returns an
app named "Geeknum".

[1 The Assistant asks the user if she wants to invoke
the Geeknum app and she says "Yes". The
Assistant introduces Geeknum, then hands off the
user to the Geeknum app.

[0 The app displays a welcome message and the
conversation begins with the user.




Sample

[0 During the conversation, the Assistant brokers the
conversation between the user and Geeknum, and
the two exchange information so Geeknum can
gather the information it needs to fulfill the intent.

0 Finally, the conversation ends when the user is
done learning about numbers.




Choosing a development option
Templates

[0 Building apps with templates lets you utilize a
standard user experience that's defined by the
template. You can customize portions of the app
such as certain responses or configuration settings,
but most of the app's conversation and fulfillment
is handled by the template, letting you build apps
without writing a single line of code!

[0 We highly recommend using one of these
templates if there is one available to fit your needs.
This allows you to build apps quickly without
worrying about designing conversations, which is
one of the harder parts of development.




Choosing a development option
Dialogflow

[0 Use Dialogflow for most use cases where you need
to design and build your own conversational
experience. Dialogflow wraps the functionality of
the Actions SDK into an easy-to-use web IDE that
has conveniences such as generating and deploys
action packages for you. It also includes an NLU
(natural language understanding) engine that

parses natural, human language, so you don't have
to.




Choosing a development option
Action SDK

[1 Use this option if you have simple actions that have
very short conversations with limited user input
variability. These type of actions typically don't
require robust language understanding and
typically accomplish one quick use case.

0 In addition, if you already have an NLU that you
want to use and just want to receive raw text and
pass it to your own NLU, you will also need to use
the Actions SDK.

O Finally, the Actions SDK doesn't provide the
conveniences of an IDE, so you have to manually
create action packages with a text editor and

y your Y, I proj Wi
a command-line utility.
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Virtual Assistant Jeopardy Alexa & Google Now

See how four digital helpers performed when asked trivia from the official Jeopardy’ practice test:

Virtual Assistant

(Score out of 20) Alexa (5) Siri 17) Cortana (16) Google Now (16)
T= £ 208 Says. "Hmmm, | can’t  §Shows a periodic table  Bing search results ays: ".Californium is
SRET find the answer to the [illustration of include Californium a radioactive metallic
] e question | heard.” Californium. Wikipedia entry, if you [ chemical element with
scroll down a screen. symbol Cf and atomic
e b——) Nopointscored. Fnumber 98~
E—Y7 LD Gives the wrong Shows search results,  Shows search results, [Says:"..the work is
= i answer: "Symphony the first of which the first of which nicknamed the Jupiter
Bs_c‘fﬁ D= HH No. 49 in D Major.” is "Mozart’s Last is "Mozart's Last Symphony.”

Symphony: The Giant  Symphony: The Giant
"Jupiter.” 'J_upiter."’

(X ?

Says: “The Curious Bing search results Says: "..Cate Blanchett,
Case of Benjamin includes Cate who plays Daisy,
Button’ stars Brad Pitt, Blanchett link..way Benjamin’s great love.”
Cate Blanchett and way down the list.
Taraji Henson.” No point scored.

R iE [ > 0+ | Says: "Benjamin
ED'/§|~DJ'C° gutton_sactorsare
— o e rad Pitt and

T A2 —%EL | CcateBlanchett”

=Dl ?




Virtual Assistant Jeopardy

See how four digital helpers performed when asked trivia from the official Jeopardy’ practice test:

Virtual Assistant

Crtana & Google Now

(Score out of 20) Alexa (5) Siri 17

— = Says."Hmmm, | can’t  Shows a periodic table
TLHRESIS find the answer to the illustration of
X2 question | heard.” Californium.
W) L. Givesthewrong  Shows search results,
:EE . J_}ZI;EL: % answer: "Symphony the first of which
=EDRXER No. 49 in D Major.” is "Mozart’s Last

(X ? Symphony: The Giant

"Jupiter.””

BRE R <o+  Says: "Benjamin Says: "The Curious

=+, ., ke - Button’s actors are Case of Benjamin

= i\ =~ J r;C . Brad Pitt and Button’ stars Brad Pitt,
TAU—%EL  CateBlanchett” Cate Blanchett and

=Dl ?

Taraji Henson.”

Cortana (16)

Bing search results
include Californium
Wikipedia entry, if you
scroll down a screen.

1 No po_int sco;ed. B
Shows search results,

the first of which
is "Mozart's Last

Bing search results
includes Cate
Blanchett link..way
way down the list.
No point scored.

Google Now (16)

ays: ".Californium is
a radioactive metallic
chemical element with
symbol Cf and atomic
number 98."

Says: "..the work is
nicknamed the Jupiter
Symphony.”

Says: "..Cate Blanchett,
who plays Daisy,
Benjamin’s great love.”




Virtual Assistant Jeopardy Siri !

See how four digital helpers performed when asked trivia from the official Jeopardy’ practice test:

Virtual Assistant

| e

W

fl'm v

Cortana (16) Google Now (16)

(Score out of 20) Alexa (5)
T £ 208 Says. "Hmmm, | can’t | Shows a periodic table §Bing search results Says: "..Californium is
- find the answer to the | illustration of include Californium a radioactive metallic
X2 question | heard.” Californium. Wikipedia entry, if you  chemical element with
scroll down a screen. symbol Cf and atomic
No point scored. number 98."
E—Y7 LD Gives the wrong Shows search results, fShows search results,  Says: "..the work is
= o answer: "Symphony the first of which the first of which nicknamed the Jupiter
REDREM  No.49inD Major.” is "Mozart's Last is "Mozart's Last Symphony.”
(X ? Symphony: The Giant  fSymphony: The Giant
"Jupiter.”” "Jupiter.”
BRE [ R <o+  Says:"Benjamin Says: "The Curious Bing search results Says: "..Cate Blanchett,
VAN, 1T Button’s actors are Case of Benjamin includes Cate who plays Daisy,
= Brad Pitt and Button’ stars Brad Pitt, JBlanchett link..way Benjamin’s great love.”

TAO—%EL
=D&

Cate Blanchett.” Cate Blanchett and way down the list.
Taraji Henson.” No point scored.
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Google paying Apple $3 billion to remain default search - Bernstein
https://www.cnbc.com/2017/08/14/google-paying-apple-3-billion-to-remain-default-search--bernstein.htmi
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“Elon Musk lives in fear of Google's killer
robot army”
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“Elon Musk lives in fear of
Google's killer robot army”




DT ZTI12K5KRI
237 T—BR—2X

FS5(1Z1%, D RAEDPSRNILDEEIZES>T. EO>HhDEA
TIThtond, WEDT 57T —3IR—ANDZLIF. 70
INTA— D S5T-FETILIEFRALTLS,

LTI, 20145 2B D7 ILLOT KBRS 577 —2 01 | KUY

https://goo.gl/eijsbr



e
HS5IDRLTF ¢ &0, oot s B
3 e 0 9 P
- o : ‘.00: o 2%
© 00 .. o9y
e @ (o)
© o 7 00 BB /. T %%
e®” o000 e ¥ p o o
020 > §° XTe o0
) {1 )
o o . 0% e © 0O
® o [s) il
o O ’t‘;.&..‘.{] @ 9 o
0 o 0 o A 00 0,4 ©
o o n®o ©® ” 2 0000 o @
*—9 ®o 0 o CR
o (o) 00 9 s o & 0% o L
o o 0’.0 e v 00 %6 % ©
o .0 L ) oo.oo' o * '.‘.”o ® o
00 0 0% 0 o o0 & oo o o9
.. o ° e o o 0y o :.’.
o o o o o %o og0 © ®. o
oo © o o o
¢ .o.o.. :0': .o. 0.0 '.. o)
@ 0 0y 000 o © 0. o.o. o
® 0 o ® ¢ 4 \® o 00
° o (o) o\ Oy é
® o o0 0 00 ®
0.. :. o o
%, 0 n 9 o o
o (o) ® o © ®
® o ®o0 )
o0



TS INRIAT “:'a-rw 5
a’ UML’5l AT I 5L

http://en.wikipedia.org/wiki/Unified_Modeling_Language
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—pet b name=neo4j
name=peterneubauer views=56781
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‘ —

date=2007/10

Peter Neubauer created the Neo4j webpage on 2007/10.
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Id: 2
Name: Bob

Id: 1
Name: Alice

Age: 18

http://en.wikipedia.org/wiki/Graph_database
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—reebase Schema

10,448 Properties
describing
4,936 Types*
organized into
641 Domains

(~70 Commons)

*types with 10 or more instances

Thursday, August 19, 2010



I
—reebase Commons

American Football
Architecture
Astronomy
Automotive
Aviation
Awards
Baseball
Basketball
Bicycles
Biology
Boats
Books
Broadcast
Business
Celebrities
Chemistry
Computers
Conferences

= /2 domains

Cricket

Data world
Digicams
Education
Engineering
Events

Fashion

Fictional universes
Film

Food

Freebase

Games

Geology
Government
Hobbies and interests
Ice hockey
Influence

Internet

Language

Law

Library

Location

Martial arts
Measurement unit
Media commons
Medicine
Meteorology
Miltary

Music

Olympics

Opera
Organization
People
Periodicals
Physical geography
Physics

Projects
Protected places
Radio

Rail

Religion
Royalty
Soccer
Spaceflight
Sports
Symbols
Tennis
Theater

Time
Transportation
Travel

TV

Video games
Visual arts

Thursday, August 19, 2010



MQL FreebaseD&E%x S5

O https://www.googleapis.com/freebase/v1/mqglre
ad?query={"type":"/music/artist","name":"The
Police","album":[]}

{
"type": "/music/artist”,
"name": "The Police",
"album": []

y




{

"result": {

"album": [
Free ba se "Outlandos d'Amour", MQL Response

"Reggatta de Blanc",
M Q LO) @ § "Zenyatt¥u00e0O Mondatta",
s~ "Ghost in the Machine",
"Synchronicity",
"Every Breath You Take: The Singles",

{ 'Greatest Hits",
"type": "/music/artist”, Message in a Box: The Complete Recordings”,

nnamell. "The Policeu 'Live!"l
: *  'Every Breath You Take: The Classics",

"album™: [] 'Their Greatest Hits",
b '‘Can't Stand Losing You",
"Roxanne '97 (Puff Daddy remix)",
MOL Request "Roxanne '97",
Q G "The Police",

"Greatest Hits",
"The Very Best of Sting ¥u0026amp; The Police",

iE't'ji~ Freebas\\e'cx "Brimstone and Treacle",
PO|IC€=0)7?{LI\A=E,, "Can't Stand Losing You",
al . &k “Wl-o "De Do Do Do, De Da Da Da",

"Certifiable: Live in Buenos Aires",



MQLTOEE
[{

"id": "/en/barack_obama",
"/common/topic/article": [{
"id": null
] {
r] "status": "200 OK",
"code": "/api/status/ok",
"result": [{
"id": "/en/barack_obama",
"/common/topic/article": [{
"id": "/guid/9202a8c04000641f800000000029c281"
A
"id": "/gquid/9202a8c04000641f8000000005b78173"
]

7]
3+ http://api.freebase.com/api/trans/raw/quid/

9202a8c04000641f800000000029¢c281




Applications Web Sites Web Browsers

J

User Apps

www.freebase.com
(aka 'Freebase Client")

lreadllwritel]searchl

| | | | |

Freebase APls

Acre Hosting Platform

. 4
Freebase Data



FreebasetKnowledge Graph

[0 Freebase®#fiild. Google®Metawebtt EURZEEL
T. GoogleMKnowledge Graphlz. KEHhEEE 5%
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Google Knowledge Graph Search API

KnowledgeGraph®EntitylZ7 7t X
TEHH . TOHEEIX. Ron Tl S,

https://developers.google.com/knowledge-graph




Google Knowledge Graph Search API

[0 The Knowledge Graph Search API lets you find
entities in the Google Knowledge Graph. The API

uses standard schema.org types and is compliant
with the JSON-LD specification.

O “Taylor Swift” [TDWWTOBEEYUTIL

https://kgsearch.googleapis.com/v1/entities:searc

h?query=taylor+swift&key=API_KEY&limit=1&inde
nt=True




{
"@context": {

"@vocab": "http://schema.org/",

"goog": "http://schema.googleapis.com/",
"resultScore": "goog:resultScore”,
"detailedDescription”: "goog:detailedDescription”,
"EntitySearchResult": "goog:EntitySearchResult",

"kg": "http://g.co/kg"

}I 1n; I,
Il@typell: "ItemLiSt", Image"- { "
"itemListElement": [ contentUr|™:
{
"@type": "EntitySearchResult",
"result": {

"@id": "kg:/m/0dI567",
"name": "Taylor Swift",
ll@typell: [

"Thing",

"Person”

1,

"description": "Singer-songwriter",




"image": {

"contentUrl":
"https://tl.gstatic.com/images?q=tbn:ANd9GcQmVDAhjhWnN20W
ys2ZMO3PGAhupp5tN2LWF_BImiHgi19hf8Ku",

"url": "https://en.wikipedia.org/wiki/Taylor_Swift",

"license": "http://creativecommons.org/licenses/by-sa/2.0"

i
"detailedDescription": {

"articleBody": "Taylor Alison Swift is an American singer-
songwriter and actress. Raised in Wyomissing, Pennsylvania, she
moved to Nashville, Tennessee, at the age of 14 to pursue a career
in country music. ",

"url": "http://en.wikipedia.org/wiki/Taylor_Swift",

"license":

"https://en.wikipedia.org/wiki/Wikipedia:Text_of Creative_Commo
ns_Attribution-ShareAlike_3.0_Unported_License"

I

"url": "http://taylorswift.com/"
I
"resultScore": 896.576599

¥
]
¥



Sample Code in Python

"""Example of Python client calling Knowledge Graph Search API."""
import json
import urllib

api_key = open('.api_key').read()
query = 'Taylor Swift'
service_url = 'https://kgsearch.googleapis.com/v1/entities:search’

params = {
‘query': query,
'limit': 10,
'indent': True,
'‘key': api_key,
b

url = service_url + '?' + urllib.urlencode(params)
response = json.loads(urllib.urlopen(url).read())
for element in response['itemListElement']:
print element['result']['name'] + ' (' + str(element['resultScore']) + ')’




<IDOCTYPE html>
<html>
<head> Sample Code in JavaScript
<script
src="http://ajax.googleapis.com/ajax/libs/jquery/2.1.4/jquery.min.js"></s
cript>
</head>
<body>
<script>
var service_url = 'https://kgsearch.googleapis.com/v1/entities:search’;
var params = {
'‘query': 'Taylor Swift',
'limit': 10,
'indent': true,
'‘key' : '<put your api_key here>',
i
$.getJSON(service_url + "?callback="?"', params, function(response) {
$.each(response.itemListElement, function(i, element) {
$('<div>",
{text:element['result']['name']}).appendTo(document.body);
1)
1)
</script>
</body>
</html>
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Welcome to Schema.org
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Welcome to Schema.org

[0 Schema.org [&. 13— ybPOWebR—2  e-A—)L
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Schema.org vocabulary
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I T4T14DE (Type) DY T )L
Types = “is-a”

[1 Book O MusicGroup

[0 BookSeries O MusicRecording

O EducationalOrganizati U Organization
on [ Periodical

] Event 1 Person

O GovernmentOrganizat 0O Place
ion O SportsTeam

[0 LocalBusiness [0 TVEpisode

[ Movie O TVSeries

[0 MovieSeries [1VideoGame

O MusicAlboum [T VideoGameSeries
0 WebSite




Person

/ /people/person

5@, Film Actor
/film/actor

Politician
/government/politician

One entity, many types.
—DDIVTAT1IE. ZLOEZEHD

Thursgdav Aucu=t 19 N10



Entity (EFEEBZEFD
schema.org T® Entity D& = D5l

0 Thing > CreativeWork > Book

[0 Thing > CreativeWork > CreativeWorkSeries >
BookSeries

0T
OT

OT
n

0T
T

OT

Ning
Ning

ning

Ning
Ning

Ning

> Organization > EducationalOrganization
> Event
> Organization > GovernmentOrganizatio

> Organization > LocalBusiness
> Place > LocalBusiness

> CreativeWork > Movie




Entity (XEEZ#EFD
schema.org T® Entity D& = D5l

[0 Thing > CreativeWork > CreativeWorkSeries >
MovieSeries

0 Thing > CreativeWork > MusicPlaylist > MusicAl
bum

0 Thing > Organization > PerformingGroup > Mus
icGroup

0T
OT
0T

ning > CreativeWork > MusicRecording
ning > Organization

hing > CreativeWork > CreativeWorkSeries >

Periodical

4arhing > Person ...



Entity (X8

Ek=E;

>,

schema.org T® Entity D& = D5l

[0 Thing > Place

[0 Thing > Organization > SportsOrganization > S
portsTeam

[0 Thing > CreativeWork > Episode > TVEpisode

[0 Thing > CreativeWork > CreativeWorkSeries >
TVSeries

T

OT
T

ning > CreativeWor
ning > CreativeWor

ning > CreativeWor

VideoGame

K > TVSeries
kK > Game > VideoGame

K > SoftwareApplication >




schemaorg/data/schema.rdfa

Schema.org core schema

This is an RDFa-based representation of the schema.org schema, the underlying representation of the schema.org vocabulary.

It is represented in a form based on W3C RDF/RDFS. We encourage proposals for schema.org improvements to be expressed in
this same style. See the how we work document for information on collaboration.

See datamodel for more details, the developers page for alternate formats.

Note: the style of RDFa used here may change in the future. To see the substantive content of the schema, view the HTML source
markup. We use a simple subset of RDFa for syntax, including prefixes that are declared in the RDFa initial context. We also use
Markdown syntax within comments to make hypertext documentation easier to edit. Other formats are available.

Thing
The most generic type of item.
CreativeWork
The most generic kind of creative work, including books, movies, photographs, software programs, etc.
Subclass of: Thing
Source: rNews
WebPage
A web page. Every web page is implicitly assumed to be declared to be of type WebPage, so the various properties about that
webpage, such as <code>breadcrumb</code> may be used. We recommend explicit declaration if these properties are specified,
but if they are found outside of an itemscope, they will be assumed to be about the page.
Subclass of: CreativeWork

LY PN N o PPN

https://github.com/schemaorg/schemaorg



schemaorg/data/schema.rdfa

AboutPage
Web page type: About page.
Subclass of: WebPage
Organization
An organization such as a school, NGO, corporation, club, etc.
Subclass of: Thing
Place
Entities that have a somewhat fixed, physical extension.
Subclass of: Thing
LocalBusiness
A particular physical business or branch of an organization. Examples of LocalBusiness include a restaurant, a particular branct
of a restaurant chain, a branch of a bank, a medical practice, a club, a bowling alley, etc.
Subclass of: Organization
Subclass of: Place
MedicalOrganization
A medical organization (physical or not), such as hospital, institution or clinic.
Subclass of: Organization
Dentist
A dentist.
Subclass of: MedicalOrganization
Subclass of: LocalBusiness
Hospital
A hospital.
Subclass of: CivicStructure
Subclass of: EmergencyService

https://github.com/schemaorg/schemaorg




Connections between things

contains

contained-by

.....

nationality



schema.org TdDPerson®Property
Properties = “has-a”

A

gender
birthdate
birthplace
profession
nationality
ethnicity
parents
children
religion

[0 education
[0 jobTitle
0 follows
0 knows
[0 owns

[0 seeks

... and more

Action




Person®Propery

0 Person: additionalName, address, affiliation,
alumniOf, award, awards, birthDate, children,
colleague, colleagues, contactPoint,
contactPoints, deathDate, email, familyName,
faxNumber, follows, gender, givenName,
homeLocation, honorificPrefix, honorificSuffix,
interactionCount, jobTitle, knows, memberOf,
nationality, parent, parents, performerln,

relatedTo, sibling, siblings, spouse, telephone,
worklLocation, worksFor, ......

— The Type Hierarchy

http://schema.org/docs/full.html



Person®Property
Properties = “has-a”

Property

Expected Type

EducationalOrganization

or
Organization

Description

An additional name for a Person, can be used for a middle name.

Physical address of the item.

An organization that this person is affiliated with. For example, a school/university, a club, or a
team.

An organization that the person is an alumni of.
Inverse property: alumni.

Date of birth.
The place where the person was born.

The brand(s) associated with a product or service, or the brand(s) maintained by an organization or
business person.

A child of the person.

A colleague of the person. Supersedes colleagues.

http://schema.org/Person

Date of death.
The place where the person died.

The Dun & Bradstreet DUNS number for identifying an organization or business person.



globalLocationNumber

hasOfferCatalog

honorificPrefix

honorificSuffix

isicv4

QuantitativeValue

ContactPoint or

Email address.

Family name. In the U.S., the last name of an Person. This can be used along with givenName instead
of the name property.

The fax number.
The most generic uni-directional social relation.

A person or organization that supports (sponsors) something through some kind of financial
contribution.

Gender of the person. While http://schema.org/Male and http://schema.org/Female may be used,
text strings are also acceptable for people who do not identify as a binary gender.

Given name. In the U.S., the first name of a Person. This can be used along with familyName instead
of the name property.

The Global Location Number (GLN, sometimes also referred to as International Location Number or
ILN) of the respective organization, person, or place. The GLN is a 13-digit number used to identify
parties and physical locations.

Indicates an OfferCatalog listing for this Organization, Person, or Service.
Points-of-Sales operated by the organization or person.

The height of the item.

A contact location for a person's residence.

An honorific prefix preceding a Person's name such as Dr/Mrs/Mr.
An honorific suffix preceding a Person's name such as M.D. /PhD/MSCSW.

The International Standard of Industrial Classification of All Economic Activities (ISIC), Revision 4
code for a particular organization, business person, or place.

The job title of the person (for example, Financial Manager).

The most generic bi-directional social/work relation.

http://schema.org/Person



makesOf fer

worksFor

MonetaryAmount or
PriceSpecification

Ownershipinfo or

A pointer to products or services offered by the organization or person.

An Organization (or ProgramMembership) to which this Person or Organization belongs.
Inverse property: member.

The North American Industry Classification System (NAICS) code for a particular organization or
business person.

Nationality of the person.

The total financial value of the person as calculated by subtracting assets from liabilities.

Products owned by the organization or person.

Event that this person is a performer or participant in.
The most generic familial relation.
A pointer to products or services sought by the organization or person (demand).

A sibling of the person. Supersedes siblings.

A person or organization that supports a thing through a pledge, promise, or financial contribution.

e.g. a sponsor of a Medical Study or a corporate sponsor of an event.

The person's spouse.

The Tax / Fiscal ID of the organization or person, e.g. the TIN in the US or the CIF/NIF in Spain.
The telephone number.

The Value-added Tax ID of the organization or person.

The weight of the product or person.

A contact location for a person's place of work.

Organizations that the person works for.

http://schema.org/Person
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‘Language’ D& Entity D42 (&, ARITH

Language

Canonical URL: http://schema.org/Language

MM THEN

Thing > Intangible > Language

Language type previously also covered programming languages such as Scheme and Lisp, which are now best represented using ComputerLanguage.

Usage: Between 100 and 1000 domains

Expected
Property

Type
Properties from Thing

URL
additionalType
alternateName Text
description Text

Text

disambiguatingDescription

or
identifier
.................................... -_rext 0 r

URL

ImageObject
image or

[more...]

Description

An additional type for the item, typically used for adding more specific types from external vocabularies in
microdata syntax. This is a relationship between something and a class that the thing is in. In RDFa syntax, it is
better to use the native RDFa syntax - the 'typeof' attribute - for multiple types. Schema.org tools may have
only weaker understanding of extra types, in particular those defined externally.

An alias for the item.
A description of the item.

A sub property of description. A short description of the item used to disambiguate from other, similar items.
Information from other properties (in particular, name) may be necessary for the description to be useful for
disambiguation.

etc. Schema.org provides dedicated properties for representing many of these, either as textual strings or as
URL (URI) links. See background notes for more details.

An image of the item. This can be a URL or a fully described ImageObject.

http://schema.org/Language
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* AlignmentObject
* Audience

* BedDetails
 Brand

* BroadcastChanne|
* BusTrip

« ComputerLanguage
 DataFeedltem

¢ Demand

* DigitalDocumentPermission
* EntryPoint
 Enumeration

* Flight

« GameServer

* Invoice

* ltemlList

e JobPosting

e |anguage

e Listltem

Menultem

Offer  Entity®#Z (L. ARHTE

Order AR TEHEL

Role Schema.orgl
----------- B S LHRENS,
£<hING

http ://schema.org/IntanglbIe



‘Economy’Di& &

SChema.Org Economy

Home Schemas

fuelEfficiency - schema.org

... fuelConsumption (e.g. 8 liters per 100 km) and fuelEfficiency (e.g. 30 miles per gallon).
They are reciprocal. Note 3: Often, the absolute value is useful only when related to
driving speed ("at 80 km/h") or usage pattern (“city traffic"). You can use valueReference
to link the value for the fuel economy to another value. [more.

schema.org/fuelEfficiency

Entityd#Z (L. AR TL
RentalCarReservation - schema.org BRI THE

Car: Honda Civic (Economy Class); Rental company: Hertz; Pick up location: Hertz San

Diego Airport; 1500 Orange Avenue; San Diego, CA 94043; Pickup time: 2017-08-

05T16:00:00-07:00; Drop off location: Hertz LAX; 1234 First Street; Los Angeles, CA

94043; Drop off time: 2017-08-06T20:00:00-07:00. This example is ...

schema.org/RentalCarReservation economy‘j:s
QuantitativeValue - schema.org MREEM, TI/Z—-
... fuelConsumption (e.g. 8 liters per 100 km) and fuelEfficiency (e.g. 30 miles per gallon). 75;{(:%&@9 ('}'E)*L
They are reciprocal. Note 3: Often, the absolute value is useful only when related to —CL\%) };:.'” (_ Fﬁ N
driving speed ("at 80 km/h") or usage pattern (“city traffic"). You can use valueReference o — [RIED
to link the value for the fuel economy to another value. '15{3[,\7"6:(,\ H’E °

schema.org/QuantitativeValue

LegalService - schema.org

hasOfferCatalog - OfferCatalog, Indicates an OfferCatalog listing for this Organization,
Person, or Service. hasPOS - Place, Points-of-Sales operated by the organization or
person. isicV4 - Text, The International Standard of Industrial Classification of All
Economic Activities (ISIC), Revision 4 code for a particular organization, ...




‘Mathematics’ D& ==

SChema.Ol'g Mathematics

Home Schemas Doc

Extended schema.org news support

Sep 27, 2011 ...... 2011 at 9:49 PM. Kavi - We are describing words in a dictionary
(Mathematics Dictionary). Each math word is split into sections like the word/phrase, the
definition, examples, some solved examples, related math words/concepts etc.
http://www.icoachmath.com/math_dictionary/Binomial_Experiment.html

blog.schema.org/2011/09/extended-schemaorg-news-support.html E nt|ty0) *&é ‘j: -~ 14( %\ E"J—G:E)
HAFERTEHEN

MedicalRiskCalculator - health-lifesci.schema.org

Schema.org Type: MedicalRiskCalculator - A complex mathematical calculation requiring
an online calculator, used to assess prognosis. Note: use the url property of Thing to
record any URLs for online calculators.

health-lifesci.schema.org/MedicalRiskCalculator

mathematics(Z

Schema.org master file: RDFS in RDFa LTH[E C.
MedicalRiskCalculator A complex mathematical calculation requiring an online calculator, - s -
used to assess prognosis. Note: use the url property of Thing to record any URLs for 7-)<7:J‘:EJ/V L/bt*l'\ o
online calculators. Subclass of: MedicalRiskEstimator Source: WikiDoc. MedicalRiskFactor %ﬂ?[:jb\"(d)

A risk factor is anything that increases a person's ... —an g S
MBARIRSNDD

schema.org/version/2.0/schema.rdfa
[+ TIXEELY,

Schema.org version 2.0 — "

I\{Z 1= \
May 13, 2015 ... MedicalRiskCalculator. A complex mathematical calculation requiring an }E:I' “ N FElj OEbL
online calculator, used to assess prognosis. Note: use the url property of Thing to record fd:(,\H'& o

any URLs for online calculators. Properties used on this type: Properties whose values are
of this type: [Atop] ...



Word to search for: Language Search WordNet

WordNetToER s

Display Options: (select option to change) Change

Key: "S:" = Show Synset (semantic) relations, "W:" = Show Word (lexical) relations
Display options for sense: (gloss) "an example sentence”
Noun https://goo.gl/8j16SW

e S: (n) language, linguistic communication (a systematic means of
communicating by the use of sounds or conventional symbols) "he taught
foreign languages"”; "the language introduced is standard throughout the
text”; "the speed with which a program can be executed depends on the
language in which it is written”

e S: (n) speech, speech communication, spoken communication, spoken
language, language, voice communication, oral communication ((language)
communication by word of mouth) "his speech was garbled”; "he uttered
harsh language”; "he recorded the spoken language of the streets”

e S: (n) lyric, words, language (the text of a popular song or musical-comedy
number) "his compositions always started with the lyrics"”; "he wrote both
words and music”; "the song uses colloquial language”

e S: (n) linguistic process, language (the cognitive processes involved in
producing and understanding linguistic communication) "he didn't have the
language to express his feelings”

« S: (n) language, speech (the mental faculty or power of vocal
communication) "Janguage sets homo sapiens apart from all other animals”

e S: (n) terminology, nomenclature, language (a system of words used to
name things in a particular discipline) "legal terminology”; "biological
nomenclature”; "the language of sociology”




S: (n) language, linguistic communication (a systematic means of
communicating by the use of sounds or conventional symbols) "he taught

"w, n

foreign languages”; "the language introduced is standard throughout the
text”; "the speed with which a program can be executed depends on the
language in which it is written”

o direct hyponym | full hyponym

S: (n) usage (the customary manner in which a language (or a form
of a language) is spoken or written) "English usage”; "a usage
borrowed from French”

S: (n) dead language (a language that is no longer learned as a
native language)

S: (n) words (language that is spoken or written) "he has a gift for
words"; "she put her thoughts into words"

S: (n) source language (a language that is to be translated into
another language)

S: (n) object language, target language (the language into which a
text written in another language is to be translated)

S: (n) sign language, signing (language expressed by visible hand
gestures)

S: (n) artificial language (a language that is deliberately created for
a specific purpose)

S: (n) metalanguage (a language that can be used to describe
languages)

S: (n) native language (the language that a person has spoken
from earliest childhood)

S: (n) indigenous language (a language that originated in a
specified place and was not brought to that place from elsewhere)
S: (n) superstrate, superstratum (the language of a later invading
people that is imposed on an indigenous population and
contributes features to their language)

S: (n) natural language, tongue (a human written or spoken
language used by a community; opposed to e.g. a computer
language)
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Entity Linking

|

[0 Sometimes in different contexts, a word might be
used as a named entity, a verb, or other word form
within a given sentence. For example, in the case
where “times” is a named entity, it still may refer
to two separately distinguishable entities, such as
“"The New York Times” or "Times Square”. Given a
specific paragraph within a document, the Entity
Linking Intelligence Service will recognize and
identify each separate entity based on its context.




0 The illustration below shows an example of entity
linking. Specifically, when using Wikipedia, the
Entity Linking Intelligence Service detects all
entities mentioned within the input text and links
them to relevant reference points according to the

page ID.
Mars Sun Solar System
From Wikipedia, the free encyclopedia From Wikipedia, the free encyclopedia From Wikipedia, the free encyclopedia
als als als

— — j—

Mars is the fourth planet from the Sun and the second smallest planet in the Solar System,
after Mercury. Named after the Roman god of war, it is often referred to as the "Red
Planet" bﬂause the iron oxide prevaleﬁt on its surface gives it a reddish appeararﬁe.

v
Mercury (planet) Mars (mythology) Mars

From V’-’.IkiPEdia the free encyclopedia From ‘v".ﬁkipedia the free enC‘ydOpedia Fron] ‘Jﬁkipedia the free enc\rdopedia




Bing Search API v7 and Bing Custom

Search are now generally available
https://goo.gl/qiJRBV

0 Bing Web Search API
[0 Bing Image Search API
0 Bing Video Search API
[0 Bing News Search API
[ Bing Autosuggest API
0 Bing Spell Check API
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DBpedia is a

to extract structured information from
Wikipedia and make this information
available on the Web.



Wikipediah o D iE R H

O Wikipedia Infobox(d. B#BREENCDY—ILZEFESL.
BEIMIZAT F ST —3BNERINEHELSBD,
http://en.wikipedia.org/wiki/Help:Infobox

0 DBpediald, EABIZIE, £DInfoboxzFIFAL T,
WikipediamhoiEEibsnf-7—42Z#HEL T. WebTH|
RAHELSELIICLEIELNVIOAZa =T ORYKE A,
https://en.wikipedia.org/wiki/DBpedia




{{Infobox scientist 2

| name = Marie Skiodowska-Curie [Marie Curie®Infobox T it

| image = Marie Curie c1920.png

| image_size=220px

| caption = Marie Curie, ca. 1920

| birth_date = {{birth date|1867|11|7|df=y}}

| birth_place = [[Warsaw]], [[Congress Poland|Kingdom of Poland]],

then part of [[Russian Empire]]<ref>http://www.nobelprize.org/nobel_prizes
| death_date = {{death date and age|df=yes|1934|7|4|1867|11|7}}

| death_place = [[Passy, Haute-Savoie]], France

| residence = [[Poland]] and [[France]]

| citizenship = Poland<br />France

| field = [[Physics]], [[Chemistry]]

| work_institutions = [[University of Paris]]

| alma_mater = University of Paris <br />[[ESPCI]]

| doctoral_advisor = [[Henri Becquerel]] )

| doctoral_students = [[André-Louis Debierne]]<br />[[Oscar Moreno]]<br /.
| known_for = [[Radioactivity]], [[polonium]], [[radium]]

| spouse = [[Pierre Curie]] (1859-1906)

| prizes = {{nowrap|[[Nobel Prize in Physics]] (1903)<br />[[Davy Medal]]
| footnotes = She is the only person to win a [[Nobel Prize]] in two different
| religion = Agnostic

| signature = Marie_Curie_Sktodowska_Signature_Polish.jpg

I3,



DBpediaTOE—RILADIUR)—

About: E—KJLX

An Entity of Type : organisation, from Named Graph : htip://dbpedia.org, within Data Space : dbpedia.org

- E—hKJLX (The Beatles) &, AFURX - VIJ7zT7—)LEEDOOY 7KV R (EROZIVIAPETFAERICDOVWTRERIHE— MNLADESRE

Roze&) .

Property
dbpedia-owl.abstract

Value

The Beatles waren eine britische Rockband, bestehend aus John Lennon, Paul McCartney, (
Bands des 20. Jahrhunderts.

The Beatles were an English rock band, formed in Liverpool in 1960. They are one of the me
(rhythm guitar, vocals), Paul McCartney (bass guitar, vocals), George Harrison (lead guitar, v
ballads to psychedelic rock, often incorporating classical and other elements in innovative w
They came to be perceived as the embodiment of ideals of the social and cultural revolutior
reputation playing clubs in Liverpool and Hamburg over a three-year period from 1960. Sut
Epstein, their musical potential was enhanced by the creativity of producer George Martin.
the course of the next year, they toured extensively until 1966, then retreated to recording
critics consider some of their finest material including the album Sgt. Pepper's Lonely Hear
their break-up, their recordings are still in demand. They have had more number one album:
United States than any other artist. The Beatles were placed at number one on Billboard ma
Academy of Recording Arts and Sciences and 15 Ivor Novello Awards from the British Aca
influential people. Lennon was murdered outside his home in New York City in 1980, and He
The Beatles fue una banda inglesa de Rock formada en Liverpool en 1960. Es frecuentemer
por John Lennon, Paul McCartney, George Harrison y Ringo Starr. Aungue en sus inicios tox
folk rock hasta el rock psicodélico. La naturaleza de su enorme popularidad, gue habia emer
ser percibidos como la encarnacién de los ideales progresistas, extendiendo su influencia e
McCartney, Harrison, Stuart Sutcliffe (bajo) y Pete Best (bateria), construyeron su reputaci
reemplazado por Starr al afo siguiente. Establecidos como grupo profesional después de gL
lograron éxito comercial en el Reino Unido a finales de 1962 con su primer sencillo, «Love |
de giras hasta 1966, afic en gue cesaron la actividad en vivo para dedicarse Unicamente a |z
Lennon seria asesinado a las afueras de su casa de Nueva York en 1980, y Harrison fallece:

L sV A



dbpedia-owl.activeYearsEndYear
dbpedia-owl.activeYearsStartYear
dbpedia-owl.associatedBand

dbpedia-owl.associatedMusicalArtist

dbpedia-owl:background
dbpedia-owl:bandMember

dbpedia-owl.-formerBandMember
dbpedia-owl.genre

dbpedia-owl:hometown
dbpedia-owl:recordlLabel

dbpedia-owl:thumbnail
dbpedia-owl:wikiPageExternalLink

1970-01-01 00:00:00 (xsd:date)
1960-01-01 00:00:00 (xsd:.date)

dbpedia:Plastic_Ono_Band
dbpedia:The_Quarrymen

dbpedia:Plastic_Ono_Band
dbpedia:The_Quarrymen

group_or_band

dbpedia:George_Harrison
dbpedia.John_Lennon
dbpedia:Ringo_Starr
dbpedia:Paul_McCartney
dbpedia:Stuart_Sutcliffe
dbpedia:Pete_Best
dbpedia:Pop_music
dbpedia:Rock_music
dbpedia:Liverpool
dbpedia:United_Artists_Records
dbpedia:Parlophone
dbpedia:Apple_Records
dbpedia:Vee-Jay_Records
dbpedia:Capitol_Records

http://upload.wikimedia.org/wikipedia/commons/thumb/d/df/The_Fabs.JPG/

http://www.bbc.co.uk/6music/news/20090407_beatles.shtml
http://news.bbc.co.uk/2/hi/entertainment/1492446.stm

http://dockets. justia.com/docket/florida/flsdce/1:2008cv20748/311641/
http://uk.reuters.com/article/2008/11/17/music-us-beatles-idUKTRE4AGE
http://www.independent.co.uk/news/obituaries/ivor-arbiter-508146.html
http://books.google.ca/books?id=ygelIM3MY3gAC&lpg=PA1&da=The%20Be

http://articles.latimes.com/2009/apr/08/entertainment/et-beatles8
httn / hwwewe hillhnard com Mfeati ireae/nanll-mecartnev-the-hillhnard-r-a- 1 NNA4N(



Marie Curie#&&ET
RrasnblEH]

Google
Search

Everything
Images
Maps
Videos
News
Shopping
Books

More

Mountain View, CA
Change location

Any time
Past hour
Past 24 hours
Past 2 days
Past week
Past month
Past year
Custom range

marie cune
q 8 personal results.

Mari rie - Wiki ia, the fr n ia
en.wikipedia.orgwiki/Marie_Curie
Marie Skiodowska-Curie (7 November 1867 — 4 July 1934) was a French-Polish
physicist and chemist famous for her pioneering research on radioactivity.

* Marie Curie Cancer Care - Pierre Curie - Iréne Joliot-Curie - Radioactive decay

Marie Curie - Biography - Nobelprize.org
www.nobelprize.org/nobel_prizes/physics/. /marie-curie-bio htmi

Short profile from the foundation that awards the Nobel Prize.

Marie Curie - Biography - Nobelprize.org

www.nobelprize org/nobel_prizesichemistry/._marie-curie-bio himi

Marie Curie, née Maria Sidodowska, was bom in Warsaw on November 7, 1867, the
daughter of a secondary-school teacher. She received a general education ..

LB

Images for marie curie - Reportimages

Rl

Mari i
www aip org/history/curie

The life of Marie Curie, from the AIP Center for History of Physics. Text by Naomi
Pasachoff and many illustrations describe Curie’s contributions 10 the science of ...

nd Th 0 f

avidbikar80@gm)

Marie Curie

Marie Skiod
physicist an|
research on
person hon{
physics and

Born: Novel
Died: July 4
Spouse: Pig
Children: Ir§
Discovered

Education:

Chimie Indd

University of
People also search for

Alpert Pierre
Einstein Curie

Marie Curie

Marie Sktodowska-Curie was a French-Polish
physicist and chemist famous for her pioneering
research on radioactivity. She was the first person
honored with two Nobel Prizes—in physics and
chemistry.

Born: November 7, 1867, Warsaw
Died: July 4, 1934, Sancellemoz
Spouse: Pierre Curie (m. 1895-1906)
Children: Iréne Joliot-Curie, Eve Curie
Discovered: Radium, Polonium

Education: Ecole Supérieure de Physique et de
Chimie Industrielles de la Ville de Paris,
University of Paris

People also search for

Albert
Einstein

o

John Dalton

Louis
Pasteur

Ermest
Rutherford

Pierre Curie




Marie CurieDEFEDZE4

[1 Marie Sktodowska-Curie was a French-Polish
physicist and chemist, famous for her
pioneering research on radioactivity. She was
the first person honored with two Nobel Prizes—
in physics and chemistry. Wikipedia

[0 Born: November 7, 1867, Warsaw

[0 Died: July 4, 1934, Sancellemoz

[0 Spouse: Pierre Curie (m. 1895-1906)
1 Discovered: Polonium, Radium

O Children: Iréne Joliot-Curie, Eve Curie

[0 Education: University of Paris (1894), University
of Paris (1893), More



The Beatles

en.wikipedia.org

Let It Be

Hey Jude

Here Comes the Sun
Yesterday

In My Life

The Beatles were an English rock band formed in
Liverpool in 1960, who eventually became one of
the most commercially successful and critically
acclaimed acts in the history of popular music.
Wikipedia

Active from: 1957

Members: Paul McCartney, John Lennon, George
Harrison, Ringo Starr, Pete Best, Stuart Sutcliffe

Awards: Grammy Award for Best Performance by
a Vocal Group, More

Record labels: EMI, Capitol Records, Apple
Records, Polydor Records, Swan Records, More

Year Album

1970 Let It Be
1970 Hey Jude
1969 Abbey Road
1965 Help!

1965 Rubber Soul




FHERT LI, EEBRAA ?

[0 Google Knowledge GraphT. 15O E£ 1 D#EEMN
EBiEh=-DIF. FBICETSIEIETHS BEVAT A
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[0 Google Knowledge Graphh',. —EE®0 . BN T—
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DBpedia is a crowd-sourced community effort to extract
structured information from Wikipedia and make this

information available on the Web.



Wikidata



Wikidata

[0 Wikidata is a collaboratively edited knowledge
base hosted by the Wikimedia Foundation. It is
intended to provide a common source of data
which can be used by Wikimedia projects such
as Wikipedia,l2ll3land by anyone else, under
a public domain license. This is similar to the
way Wikimedia Commons provides storage for
media files and access to those files for all
Wikimedia projects, and which are also freely
available for reuse. Wikidata is powered by the
software Wikibase.l4!




Concept

0 Wikidata is a document-oriented database, focused
on items. Each item represents a topic (or
an administrative page used to maintain Wikipedia)
and is identified by a unique number, prefixed with
the letter Q—for example, the item for the
topic Politics is Q7163. This enables the basic
information required to identify the topic the item
covers to be translated without favouring any
language.

[0 Information is added to items by creating

statements. Statements take the form of key-value
pairs, with each statement consisting of a property

—(the key) and a value linked to the property.




-Douglas Adams

item

(Q42)

Douglas Noél Adams | Douglas Noel Adams

identifier

o |St John's College ll

aliases

end time
academic major
academic degree
start time

1974

English literature
BachelorofArts

1971

value

v 2 references

statedin

reference URL

original language of work
retrieved

publisher

label
 —— English writer and humorist
description
» In more languages
Statements
property { educated at |
rank
statement
group

title

Encyclopaedia Britannica Online

http:/iwww.nndb.com/people/731/00002366 2

English
7 December 2013
NNDB

Douglas Adams (English)

-

qualifiers

opened

Brentwood Schoaol

end time
start time

1970
1959

+ add reference

» 0 references

references

collapsed

+ add (statement)

reference



Development history

The creation of the project was funded by donations
from the Allen Institute for Artificial Intelligence,

the Gordon and Betty Moore Foundation, and Goodle,
Inc., totaling €1.3 million.[2l%l Tnitial development of
the project is being overseen by Wikimedia
Deutschland and has been split into three phases:L/

1. Centralising interlanguage links — links
between Wikipedia articles about the same
topic in different languages

2. Providing a central place for infobox data for
all Wikipedias

3 C | ating | cles | I
data in Wikidata




Unsourced, unreliable, and in your face
forever: Wikidata, the future of online

NONSENSE

[0 Special report Lobbying companies, PR
professionals and SEO optimisers are flocking to
influence Wikidata, a child project of Wikipedia
that’s backed by serious money. And that’s just
one of the reasons to be concerned about a project
that could become the world’s default source of
information.

[0 The information in Google's Knowledge Graph - the
info box you see on the right-hand side of search
result pages — has given the internet a good few

laughs.
O




[0 Based on crowdsourced projects like Wikipedia and
Freebase, it sometimes displays wrong (or nude)
images and Wikipedia vandalism, and it's been
susceptible to SEO manipulations of its underlying
Freebase layer. With the demise of Freebase,
Wikipedia spin-off Wikidata is set to step into the
breach. But will that make things better?

[0 In a paper co-written with Heather Ford of the
School of Media and Communication at the
University of Leeds, he has examined the problems
that can result when Wikidata and/or the
Knowledge Graph provide the public with a single,
unattributed answer. Nuance is lost along with the
data’s provenance. The process of generating the
information is more opaque to the end user than
ever before.

https://www.theregister.co.uk/2015/12/08/wikidata_special_report/
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BabelNet

[0 BabelNet is a multilingual lexicalized semantic
network and ontologydeveloped at the Sapienza
University of Rome the Department of Computer
Science Linguistic Computing
Laboratory.l1l2] BabelNet was automatically
created by linking Wikipedia to the most popular
computational lexicon of the English
lanquage, WordNet. The integration is done using
an automatic mapping and by filling in lexical gaps
in resource-poor languages by using statistical
machine translation. The result is an "encyclopedic
dictionary" that provides concepts and named

~entities lexicalized in many languagesand

connected with large amounts of semantic relations.




[0 Additional lexicalizations and definitions are added
by linking to free-license wordnets, OmegaWiki, the
English Wiktionary, Wikidata, FrameNet, VerbNet a
nd others. Similarly to WordNet, BabelNet
groups words in different languages into sets
of synonyms, called Babel synsets. For each Babel
synset, BabelNet provides short definitions
(called glosses) in many languages harvested from
both WordNet and Wikipedia.




BabelNet is a multilingual semantic
network obtained as an integration of
WordNet and Wikipedia.

.the plays and novels of Samuel Beckett... playgy, dramagy, obray,
..based on Shakespeare’s play Othello... LN Biihnenwerk,g, obra,,,
.dramatic media (Plays' ﬁlms) etc')"' it X e Theaters[uckbe’ opera
teatrale,;, drammay,
piece de thédtren

SEMCOR SENTENCES

L "\
- ' 7
.dramatic force in A, Miller's play... (actor’s line)
.. the play opens the audience...

.characters in the play take.. ' ' o

Machine Translation system Wikipedla WordNet




Statistics of BabelNet

[0 As of August 2016, BabelNet (version 3.7) covers
271 languages, including all European languages,
most Asian languages, and Latin. BabelNet 3.7
contains almost 14 million synsets and about 746
million word senses (regardless of their language).
Each Babel synset contains 2 synonyms per
language, i.e., word senses, on average. The
semantic network includes all the lexico-semantic
relations from WordNet (hypernymy and
hyponymy, meronymy and holonymy, antonymy a
nd synonymy, etc., totaling around 364,000
relation edges) as well as an underspecified

~relatedness relation from Wikipedia (totaling

around 380 million edges).l1!




[0 Version 3.7 also associates about 11 million
images with Babel synsets and provides a
Lemon RDF encoding of the resource, 2] available
via @ SPARQL endpoint. 2.67 million synsets are
assigned domain labels.




Applications

[0 BabelNet has been shown to enable
multilingual Natural Language
Processing applications.
The lexicalized knowledge available in BabelNet has
been shown to obtain state-of-the-art results in:

1. semantic relatedness!4l[3]
2. multilingual Word Sense Disambiguationl®]

3. multilingual Word Sense Disambiguation
and Entity Linking with the Babelfy system!Z!

4. video games with a purpose!8]




Prizes and acknowledgments

[0 BabelNet received the META prize 2015 for
"groundbreaking work in overcoming language
barriers through a multilingual lexicalised semantic
network and ontology making use of
heterogeneous data sources”.

[0 BabelNet featured prominently in a TIME
magazine's articlel®! about the new age of
innovative and up-to-date lexical knowledge
resources available on the Web. The article
describes in some detail how BabelNet is playing a
leading role in the 21st century scenario.




IRAR-TIRA N
[ I DB KRZEEZLTLNSAM?



Intent Signhature

Schema.orgMEntity Model DEFE

Action<propertyName@EntityType[propertyName]>




Understanding the Structure of the
Built-in Intent Library

https://developer.amazon.com/public/solutions/al

exa/alexa-skills-kit/docs/understanding-the-
structure-of-the-built-in-intent-library




Intent Signature Syntax

O built-in intent (L. intent signature##+>, ZMD
signatureZ. intent® & HI&EL TSchemalZELZEMTE
b, RODYUTILIE. ZDDWeatherForecast intents #
£>7=. Schema®HITH5,

i
"intents": [
{
"intent": "AMAZON.SearchAction<object@VeatherForecast>"
},
i
"intent": "AMAZON.SearchAction<object®@VeatherForecast[temperati
}
]

}



0 AMAZON: all built-in intents begin with
the AMAZON namespace.

[0 SearchAction: an action that identifies the action the
user wants Alexa to take, such as searching for
information.

[1 object: a property of SearchAction, for identifying
the entity on which it should operate.

[0 WeatherForecast: the entity type for object. This
identifies the entity the user wants to search for.

[0 [temperature]: (optional) if included, specifies an
attribute to narrow the scope of the intent. This
creates an intent that is triggered when the utterance
mentions the specified attribute.

For instance, the

intent AMAZON.SearchAction<object@WeatherForecast[t
emperature|>would be triggered by “what’s today’s
temperature,” but not the more generic “what'’s the
weather today.”



Utterance & Signature

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

"What is the weather in Seattle today?"

............ o e o )

a1—H—HAlexalcEFELED | LAY MRDITRIETD

ActionA T ok (AN EIET) \‘a Entity D2
........................................................... N, SIS o
SearchActxon(object@WeatherForecast>

Z M _ETactionMEfTSN 5 | l

EntityZ&E€ 9 %, Search . N

Action®property 3

WeatherForcast® Z 2D E .,
SkilllzxfLTslotELTESN S

Y Y
object.location.addressLocality.name object.startDate
"Seattle" "Today"

L

“Today”l&. Date7x+—<vhZE#En b, "2016-11-01"




{

"intents": [

{

"intent": "AMAZON.SearchAction<object@VeatherForecast>"

}
1
}

O ZMSchemalZlX., slothEZESNTLVELD =AY,
“what’s the weather today in Seattle” @ &£57% H:5E
(X. S H®DOHBFTEERT “Seatle”#SlotIZ& AT-Request®
SkilllZi%5,

O Zhndintentld. Actioné, EntityDE &, O/ T4 h
SERIN TS, @4 DIntentD A FIE
(WeatherForcastlZ. Built-in-Intent® & RiTH5 ). =
NoDERE—FITHEEINT—D2DIntent Signature
(I Z1EX AMAZON.SearchAction<object@Weather
Forecast>&lvot2) ITEEDH LN TLVS, ZDSignaturez

Intent®&RIELTFIATES,



Actions, Entity Types, and Properties

0 An action represents an action the user is trying to
take, such as searching for information.

[0 For instance, SearchAction represents the
“searching for information” action. An intent
defined with SearchAction indicates that the user
wants search or look up information, such as
finding a weather forecast or finding the phone
number for a nearby coffee shop.

0 An intent defined with AddAction indicates that
the user wants to add information somewhere,
such as adding an event to a calendar or adding
the title a book to a reading list.




Actions, Entity Types, and Properties

[0 Most actions operate on other objects or use other
objects. A search action needs to identify the
information to search for. An add action needs to
identify the item to add and possibly also the list to
which to add it.

[0 These items are specified using the properties of
the action.

[0 For example, SearchAction has an object property
that identifies the type of information the user
wants to find.

[0 AddAction has a targetCollection property to
identify the type of the target list and

an object property to identify the type object to
add to the list.



Actions, Entity Types, and Properties

[0 An entity type represents the objects that the
actions can act on or use.

[0 Entity types also have attributes, which are
represented by properties.

[0 For example, WeatherForecast is an entity type
that defines a weather forecast. It has properties
such as location, duration, and temperature
(among others).

Action<propertyName@EntityType[propertyName]>




Identifying the parts of an utterance

[0 The entire utterance indicates that the user wants
to search for something or find information. Action

[0 The “object” of the search - the information the
user wants to find - is a weather forecast. This is_
the main focus or purpose in the sentence. Entity

[0 The words “Seattle” and “today” are attributes of
the weather forecast the user wants to find. Property

"What is the ?weather in Seattle today?"

CHORILKT. 1—HFlE. “weather"t WS8R, COI—H—0D
RISHDIFIRERDHTLNS FiEDFocusThHD, cnhH, 1—HF—H
CEEFLTIN, ROlF&5ELTULVS object THS-



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

SearchAction”5 X% l
BHERTEVIERE R —
£BT5 = 1 |

SearchAction®object

TO/8T41%. BB~z OPect .“'ff“"’.?’_‘.*?f?’.“c.‘_“?"..
WeatherForcast7o X & y
XATHERIZT S WeatherForcast® 7 0/8\ 7«
i, EHT ("Seatle”) | location startDate
Bt ("Today”) ELVof-BiE%E
KRIELTWATO/NT4FHFD

AMAZON.SearchAction<object@WeatherForecast>

ZDAVTFHFALTIE, @Y 121&, object ®TO/NT+lE,
WeatherForecast# & D ELFESELTLNVS

“"'Search for Weather Forecast.”



BEHOTO/\T1ZHDAction

AMAZON.AddAction<object@Book,
targetCollection@ReadinglList>

O COAVTHFRNTE, BHRIZ, @A IE, objectT O/ T~
[ZBookZ! %%, targetCollection7O/\F 1

ReadingListZ!#%:

FDO_ETEE LTINS,

0 ZO intent signatureld. XD KSI1ZEHEH B,

Add Book to Reading List.




Intent WeatherForecast @) FE =

0 & WeatherForecast D EZ(Z. RNDECATEHEZDL
NnTLA,
"WeatherForecast Intents” https://goo.gl/LMEbgh

O DEFD&KS%slotzHFHEOIENHM D,
object.location.addresslLocality.name
object.location.addressCountry.name
object.weatherCondition.name
object.startDate
object.duration
object.location.addressRegion.name
object.startTime

object.type



WeatherForecast[temperature] dslot

[0 object.location.addressLocality.name
object.location.addressCountry.name
object.weatherCondition.name
object.startDate
object.duration
object.location.addressRegion.name
object.startTime
object.temperature.type
object.type




WeatherForecast[weatherCondition]dslot

[0 object.location.addressLocality.name
object.spatialRelation
object.location.addressCountry.name
object.weatherCondition.name
object.startDate
object.duration
object.location.addressRegion.name
object.startTimeobject.type




Intent Signatures’. Intent@ZRIELTHEDHON
S, SIotIFEAMNGETEOH N TH G,
Request:L TiELNS

i

"request”: {
"type": "IntentRequest"”,
"intent": {
"name" AMAZON.SearchAction<object@WeatherForecast>",
slots




Intent®OFH OO/ T DEEFT VY

"What is the weather in Seattle today?"

i __

) 4 A

Y

WeatherForecast propertiesreferencedvia the
SearchAction .object property

object.location object.startDate




HAHFEEEICX LT, slotld. EARMGEZED

"What is the weather§ in Seattle today?"

4 : : v
SearchAction(bbject@WeatherForecast>
.............................................................. [

.
b h 4

Weatherforecast propertespassed as slots

object.location.addresslLocality.name

object.startDate

"Seattle" "Today"
*Today" converted to a date format "2016-11-01"




Intent Signatureh®. Intent@ & Ri&ELTHEHN
S8, SIotIXEAZETHEOH N TH DL,
RequestEL TiEbN b

{
"request"”: {
"type": "IntentRequest”,
"intent": {
"name”: "AMAZON.SearchAction<object@\eatherForecast>",
"slots":
"object.startDate": {
"name”: "object.startDate",
"value": "2016-11-01"

},

"object.location.addressLocality.name": {
"name": "object.location.addresslLocality.name",
"value": "Seattle"




Scoping an Intent with a Property Name

1. "What is the weather in Seattle today?” (respond

2.

with a general weather forecast).

“What is the temperature in Seattle today?”
(respond with just the current temperature and
expected high).

“"When will it rain next in Seattle?” (respond with
just the likelihood of precipitation).




{

}

"intents": [

]

{

"intent":
¥
{

"intent":
1,
{

"intent":
s
{

"intent":
}

"AMAZON. SearchAction<object@\eatherForecast>"

"AMAZON.SearchAction<object@\VeatherForecast[temperatL

"AMAZON.SearchAction<object@\VeatherForecast[weather(Cc

"CustomIntent"




Example: Creating a Weather Skill with
the WeatherForecast Intents

[0 A general request for the weather:

User: Alexa, ask My Weather what's the weather in
Seattle today?

My Weather: Light rain this afternoon through tomorrow,
with temperatures falling to 56 degrees on Monday.

[0 A request for the expected temperature:

User: Alexa, ask My Weather what will the high
temperature be in Seattle today?

My Weather: Today, expect a high of 65 degrees, and a
low of 49,

[0 A question about a particular weather condition:

User: Alexa, ask My Weather when will it rain next in
Seattle?

— My Weather: LCight rain is expected to start this
afternoon, continuing until evening.



Intent Handlers for the Weather Skill

'AMAZON.SearchAction<object@WeatherForecast>": function () {

var startDateSlotValue =
this.event.request.intent.slots[ "object.startDate"].value;

var cityLocationValue =
this.event.request.intent.slots["object.location.addressLocality.name"].va

lue;

var output = "String with the weather output.”;
this.emit(':tellWithCard', output, "Weather", output);



Intent Handlers for the Weather Skill

'AMAZON.SearchAction<object@WeatherForecast[temperature]>":
function () {
// Code for the weather temperature handler goes here

var output = "String with the weather forecast, explaining expected

temperatures.”;
this.emit(':tellWithCard', output, "Weather - Temperature", output);

'AMAZON.SearchAction<object@WeatherForecast[weatherCondition]>":
function () {
// Code for the weather condition handler goes here. The weather
condition
// the user asked about is in the 'object.weatherCondition.name’ slot.
var weatherCondition =
this.event.request.intent.slots["object.weatherCondition.name"].value;
var output = "String with the weather forecast, with details around the
specified weather condition."
this.emit(':tellWithCard', output, "Weather - Weather Condition",
output);



Schema.org TOAction®D E

http://schema.org/Action



Announcing Schema.org Actions
2014/04/16

When we launched schema.org almost 3 years ago,
our main focus was on providing vocabularies for
describing entities --- people, places, movies,
restaurants, ... But the Web is not just about static
descriptions of entities. It is about taking action on
these entities --- from making a reservation to
watching a movie to commenting on a post.

Today, we are excited to start the next chapter of
schema.org and structured data on the Web by
introducing vocabulary that enables websites to
describe the actions they enable and how these

¥ he i ced.



Announcing Schema.org Actions
2014/04/16

The new actions vocabulary is the result of over two
years of intense collaboration and debate amongst
the schema.org partners and the larger Web
community. Many thanks to all those who participated
in these discussions, in particular to members of the
Web Schemas and Hydra groups at W3C. We are
hopeful that these additions to schema.org will help
unleash new categories of applications.

Jason Douglas, Sam Goto (Google)
Steve Macbeth, Jason Johnson (Microsoft)

Alexander Shubin (Yandex)

Peter Mika (Yahoo)



schema.org TdDPerson®Property
Properties = “has-a”

A

gender
birthdate
birthplace
profession
nationality
ethnicity
parents
children
religion

[0 education
[0 jobTitle
0 follows
0 knows
[0 owns

[0 seeks

... and more

Action




Schema.org CTHAction®D T 2A4 T

[0 AchieveAction [0 OrganizeAction

[0 AssessAction [0 PlayAction

[0 ConsumeAction
[0 ControlAction [0 TradeAction

[0 CreateAction 0 TransferAction '
[0 FindAction [0 UpdateAction

O InteractAction
O MoveAction

Intent Signature TR SN TLVSDIE. I

AMAZON.SearchAction<object@WeatherForecast>



Action®MProperty &ELTdobject

[0 The object upon which the action is carried out,
whose state is kept intact or changed. Also known
as the semantic roles patient, affected or
undergoer (which change their state) or theme
(which doesn't). e.g. John read a book



Property Expected Type Description

actionStatus ActionStatusType Indicates the current disposition of the Action.

Organization or  The direct performer or driver of the action (animate or inanimate). e.g. John wrote a book.

DateTime The endTime of something. For a reserved event or service (e.g. FoodEstablishmentReservation), the time
that it is expected to end. For actions that span a period of time, when the action was performed. e.g. John
endTime wrote a book from January to December.
Note that Event uses startDate/endDate instead of startTime/endTime, even when describing dates with
times. This situation may be clarified in future revisions.
error Thing For failed actions, more information on the cause of the failure.
instrument Thing The object that helped the agent perform the action. e.g. John wrote a book with a pen.
Place or The location of for example where the event is happening, an organization is located, or where an action
location PostalAddress or takes place.
Text
Thing The object upon which the action is carried out, whose state is kept intact or changed. Also known as the
object semantic roles patient, affected or undergoer (which change their state) or theme (which doesn't). e.g. John
read a book.
Organization or  Other co-agents that participated in the action indirectly. e.g. John wrote a book with Steve.
participant .................................... -
result Thing The result produced in the action. e.g. John wrote a book.
DateTime The startTime of something. For a reserved event or service (e.g. FoodEstablishmentReservation), the time
that it is expected to start. For actions that span a period of time, when the action was performed. e.g. John
T wrote a book from January to December.

Note that Event uses startDate/endDate instead of startTime/endTime, even when describing dates with
times. This situation may be clarified in future revisions.

target EntryPoint Indicates a target EntryPoint for an Action.




schema.org

Showing results for Weather Forecast
Search instead for WeatherForcast

It is a subproperty of contentLocation intended primarily for more technical and detailed
materials. For example with a Dataset, it indicates areas that the dataset describes: a
dataset of New York weather would have spatialCoverage which was the place: the state
of New York. Supersedes spatial. sponsor - Organization or

schema.org/Report




Schema.org THI X 1D EFR



<!-- John listened to Pink with Steve at Anna's apartment on his iPod. -->
<script type="application/ld+json">
{
"@context": "http://schema.org",
"@type": "ListenAction",
"agent : {
"@type": "Person",
"name": "John"
}o
"object": {
"@type": "MusicGroup",
"name": "Pink!"

}o . . .

‘participant”: { John listened to Pink with Steve
"@type": "Person”, at Anna’s apartment on his iPod.
"name": "Steve"

b

"location": {
"@type": "Residence",
"name": "Ann's apartment”
}o
"instrument": {
"@type": "Product",
"name": "iPod"

}

Bl e T Hraea A



<!-- John created an exercise plan with Steve. -->
<script type="application/ld+json">
{
"@context": "http://schema.org",
"@type": "CreateAction",
"agent": {
"@type": "Person",
"name": "John"
Fr . John created an exercise plan with Steve
result": {
"@type": "ExercisePlan",
"name": "John's weight loss plan”
}o
"participant”: {
"@type": "Person",
"name": "Steve"

}

</script>



are We are
We @ trying :are trying

to trying to

- understand A understand
: difference undcnjstand difference
the the difference

We are trying to understand the difference. We are trying to understand the difference.
Dependency Constituency (BPS)

https://goo.gl/d3LxPn




IBM Watson®MESGT®
“Mary gave a book to John.” MDfi##r

Surface Structure
[Tree Lines | | Slots | | Features

Deep Structure

Word Senses || Arguments

My DI EhE

book1(4) noun cn sg
t02(5,6) prep pprefv motionp
objprep(n) John1(6) noun propn sg h
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Appendix

1. IBM Watson(IB)DHERYHEHH 55
2. IRARTIREIUED
Smart Home / IoTA®DIt A



IBM Watson(I1B)DEYEHAh5F 5



ESG(English Slot Grammar)

WatsonD BAEEBEBEOARN—X[ZHEH-TLNSDIE.
Michael C. McCordA B L =Slot Grammaré
LNS#EA TH S,



Slot Grammar® £ & 3k

OXD=DDOHXH. Slot GrammarDE KXW TH B,

B "A Formal System for Slot Grammar”
http://goo0.gl/KR56Es

B "The Slot Grammar Lexical Formalism”
http://g00.9l/57vxL4

M "Using Slot Grammar”
https://goo.gl/P1ZgcQ




Slot&lE ?

O Slot&EWLS D (& EARMIZIE XPDaOIENGTEREZE
KL TS, LD DSlotDFIZZ (TS,

subj subject (E£&&
obj direct object (E#BBIEE
iobj indirect object (B BYEE

comp  predicate complement GREE##:EE)
objprep object of preposition (FiI&zA B RIEE
ndet NP determiner (% :aAIREF)

O SlotD+5—o N ®E L. ERGBHNLEEITH D,
Bz X, compld, BEBOIIEZEHFD5|8IEL T, 5
DEREERT,




Slot Grammar T X EBIERHT

O XZDOEIE, “Mary gave John a book”%. Slot
GrammarTHEHfLI=t D THS,

O GEMIZIE, ROy subjldk., "Mary" Tl 1. X
Owk iobjldk. "John"Tlhi@fzan 1TV, F 4L, ZoLT-
SREhblE, AAYENGEMGREIZRIL TSI ED
N5,

obj

e 1ch

kMary gave n a bookj

Figure 1: Slot filling for Mary gave John a book



Slot GrammarTO) ELkBIEEHT

EIRFEHGEH RN AAVED&REIZRSHIZIE, giveDid
a"é%zé:‘)o%ihé HHICRIELI-HD% givell:d
H&.givel(e, x, y, 2)IE. 4R keT xlLylZzz 5
z_éj’éi‘ﬂﬁli?’é

Eeﬂy( book(y) A glve1(e, Mary, y John))

(2755,

O Z5Lt=im

BT M isld, AAYEk subj, obj, iobj (.

WEEgivel D3I X, vy, z DRRIEAET EMTES,
ZOHEZTHLWY, anwxn ki, BN ERETRT
WBEEDREZTHF D5 #=L




Complement Sloté&
Adjunct Sloté&

O CDKRIITHBED S #IZGEHRAA YK, complement
Slot &REIEN . Slot Grammar Lexicon(RAwk3Xi&
EEE)LVVOHEEFAELT, BERICEAET (T b,

O —7A. cnbsnROvk, ndet(GE:7 - EdaA) D KH7%
Ak, adjunct Slot&ME (I T, Slot Grammar®d
syntax|ZBH:EJ 5 &IZTED,




Slot Grammar Lexicon

O Slot GrammarTEERLKINZHEH-TWADIE., TDE
2 Lexicon EE&ETHD, CCTlE. ROBXIXIZHRE-ST.
ZFND X SLF(Slot Grammar Lexical Formalism)#
BN LELS, "The Slot Grammar Lexical
Formalism"http://goo.qgl/57vxL4

OFF.oEEBEEBKIE. ROLIIZHS, L.
taccess” ELVOEEDEGFZIEEATH S,

access
< V 0bj
< n (p to)




Slot Grammar Lexicon

O ZCC, BHEEIL. accessTHD, cORHEEIZDOINTZ
DMDEZE v obj & n (p to) NEEFINTLNS,
viZverb Tl #51Z2RL. nlZnounTlI K& 1ZERLTLVS,

nild, RHED

s zdh-5, cHFRIA(L. access

K Eﬂéﬂt&%ﬂh%é_téﬂ,n\éo

access
< v obj
< n (p to)

RH:E
v &
n (X% %

O &&E v, n OH&lzHE< obj, (p n)lE. ROvkERLTL

Do



Slot Grammar Lexicon

ORXRODIRN)—
give < v obj iobj
[X. giveld&iz (v) T. Z2 D RXAYE obj & iobj #E5
—EERLTLNS,

Alice gave the book to Bob.
Alice gave Bob the book.

Alice gave the book to Bob.
S, s
obj iobj
Alice gave Bob the book.
v \W-/

iobj obj



O DX TlIE, XOvk obj (£, &E14(NP) the book
Tml=dt. XAy iobj [XRIEZE(PP) to BobTis
f=EnTWhsd, ZDOHDOXTIE, AAvYk iobj (&, £G5S
L& T. %i1T BobTEf=cn. XAk obj (&, [TV
B35 E T, 254 the bookTiEf=anTL S,

O —DMOXT, iobjxEim-LTL\5tDIL. NPEto-PPTE
HAHDED., HBH-LTWS1L0DBEMNZEIIRLLEZD T,
ZONX, ELLTEH, BobBAKRESZoN=-AMTHSZ

EMHND, Alice gave the book to Bob.
e e
obj iobj

Alice gave Bob the book.
N N— =

iobj obj



Lexcon®D I k)—D 44l

admonish < v obj (comp (p about against for))

admonish < v obj (p about against for)

admonition < n obj (p about against for)

drive < obj (comp lo)

She drove her car out
- =
obj (comp lo)

She drove her car onto the interstate.
\ / - "~ v
obj (comp 10)

She drove her car fifty miles.

obJ (comp 1o)



BRJL—LA

O Slot Grammar®LexiconTIZ.
E’H:llnn < I:II:I|:|_.| ZDJI‘ 0)1&6'~s %0) d)rtﬁﬁﬂjé
FTIIFHRA IS,

O FDEIZDOVTOFDMDFHINMEEIRE . CDORAIC
ifi 53, Slot Grammar LexiconTlx. Z5Lf-5ii %
Sense Frame BRI —L JEFEA TN,

RHFE < @i AOvh RS TOfOEHR ...




Features

RHFE < @i AOvh F#EFE TOOEHR ...

O T35 (Features) |EfEHEAICE V=AY, REAC LI, B
ZCDULNTOFutures, &I DULNTOFutures, 2R E
[ZDL T DFeatures, BIFEIZDWLNTODLNTD
Futures ....&. #1Z<{DFeaturesh'®» 5.,

O D/, “The Slot Grammar Lexical
Formalism” http://goo.gl/57vxL4 D ZL<DERH .
—MDFeaturesM iR IZHTHNTLVS,

O FeaturesMEEMICDOLV\TIE AR—XDFEZT. ZCT

[FEENZZL RIS, ED—EPDALETRT,



“Mary gave a book to John.”

D &
Surface Structure }
['Hee Lines | | Slots | | Features v
Deep Structure
Word Senses || Arguments
% subj(n) Maryl (1)*~ noun propn sg h b

top givel(2,1,4,5) verb vfin vpast sg vsubj
ndet a(3) det sg indef
obj(n) book1(4) noun cn sg
iobj(p) to2(5,6) prep pprefv motionp
objprep(n) Johnl(6) noun propn sg h




[REB#EE (Surface Structure) | EMEREEE
(Deep Structure) ]

OO TEELZDIX, ENGREEZRI [ REEE
(Surface Structure) IEEKRZIESNREREE (Deep
Structure) IO ZOMLXZEFTLEIELTLNSECATS,
(F2&% . INIXE50FELL ERID Chomsky LLZED T BLHY
fcﬁﬁﬁffi)

O+54L., LR THED,

Slot Grammar’Gr%EJ%ﬁ%iﬁ (Surface Structure) %
H-TULVADIE, "Tree Line"&"Slot"&"Features"=&
SN TW%, —AT. [FEHEE (Deep Structure) 1%
H-TWWADIL, "Word Senses"&"Arguments"=&E
nd.




“Mary gave a book to John.”

i3

EiEiE iR

Bl 3o

L

ra

Surface Structure

I Tree Lines |

Slots

ﬁ

Features

Deep Structure

[ Word Senses | | Arguments ]

i
/;

subj‘({l) Maryl (1) noun propn‘sg{ k
top givel(2,1,4,5) verb vfin vpast sg vsubj
ndet a(3) det sg indef

obj(n) book1(4) noun cn sg

iobj(p) to2(5,6) prep pprefv motionp
objprep(n) Johnl(6) noun propn sg h 5




O5EIX. COROFPILELGT TESITEELED,
ZDMEEIX. REL.ZDDE MBS,

O —FEIL. SIotERFLDEXEEMK Tree Line THS,
nlE. GEMLITRBREE (Surface Structure) 12 &L

TV,

O &%, i28%& Word Sense =M, FhFhnIER
iz &L Tlexicon®DI REHLEE IIZx L TLVS, Lexicon
DIEKIL—L (Sense Frame) k. TRHELEE >
LT.Slot Z51#ELTHEDITHEHREEZ D, 1-1-.
ZCTESIHMELTEZONTNADIE, TENENDEE

DXPTOHBRIERLTHS,
O %R, LRICRE-ES5(2. ROBEXHN, COXDIERK]
ERINT B EITHD,

Jedy( book(y) A givel(e, Mary, y John))

[ DX

DEAIF. FNEFNDEEDFeaturexxkL TLVS,

FeaturelX. LexiconDIERTIL—L (sense
Frame)] THEZLNS,



“"Mary gave a book to John.”
Tree Line + Word Sense + Features

L Surface Structure

I Tree Lines |

Slots

Features

|

)

Deep Structure

[ Word Senses

Arguments ]

7

/

% =
sub J(n Maryl (1) noun propn sg h
top givel(2,1,4,5) verb vfin vpast sg vsubj
ndet a(3) det sg indef

obj(n) book1(4)

iobj(p) t02(5,6)

objprep(n) Johnl1(6)

noun cn sg
prep pprefv motionp

noun propn sg h




Featureb > 7))L

O Mary MFeaturelZ. “noun propn sg h"f=h, #Fh%
NDFeatureMERKIE,
noun: &3]
propn: proper noun TIEH& £z
sg: single TrE#
h: humanT. I A
WIht, BEICITHTEESIHFERTH S,

[0 give®FeaturelZ. “verb vfin vpast sg vsubj” =A%,
FNFhDFeatureDERKRIL.

verb: [E)zd ]
vfin: finite verb TIE Bz |
[ &hzs 2

B THb,



Deep parsing in Watson

['Watson TR ELNV\—D 5



"Deep parsing in Watson”

OCNHEIXDEEZED— A M. C. McCord X, CNETEAN
LTZ7- Slot Grammar®Da|IE& TH B,

O I XEEZFEBETIT A DO R—Rb, EXROVE
Xk /\—H—(English Slot Grammar (ESG)
parser) EihEES I #HEEE LA — (predicate-
argument structure (PAS) builder) (X, IBM
WatsonTHIASNAEREXFRBMONAIZ. BEAZR
DIFREREZIRIET 5. RDHGEEEBATDENZTIREL
TWS, FIZ,. cnoDaviR—1 ML, BRD S H7-[B
R D ER - X P DD DT ICE R G & BN ZRT-
LTLV%,

http://goo.gl/VLUWKCc




"Deep parsing in Watson”

00 WatsonZ Oz bD—EEL T, ESGIFHEREYLIRS .
Jeopardy! DER®., HohLORABRIN-SET—2IC
X DEDINTA—I R IEHESNT=, PASIE, ESGD
FIZ. KYEELRSHEZIETH-HIZEESINT-, CD
XTI, NsDIAVR—R UM DWTIHR, FRoM
Watson®D /N 32— - RA—XDEFZMEHa 7 R—R 2 D

P TCEDIIIZFIASNTLNANETRTEFSIERS, F-,

ESG/\—U 7 DAVR—R R LARJILTDINTA—I Y

AN EEMIEHERBIRELZLY, |

http://goo.gl/VLUWKCc




PAS (predicate-argument structure) EJL
H—

O RDEIEXNZEEZEDo
B [ heard that Edison invented the phonograph in 1877.
®m [ heard that Edison invented a phonograph in 1877.

OZDZO0OXIE. E->-EkEED, ZDIE(E.ESGT
DB CIEERICREENS, =12, PASTIZ. COR A
[TIERINSD,

O RDHFITH, EGBTIEEGLEAMFoNSH. PASTIE
ELTHD,
B Odysseus was bold and clever.
B bold and clever Odysseus.




ESG/\—H—¢PASE JLA —

O CD&SIZ, PASE LS —IE, ESG/A\—H—DEHTHERD
MEZ SISl T, BE - HRIET D, CNITEST XD
NAHIERICIZaT7 R 13HHDIEA, TOLI-EHEEL
ERATERZHELEEIA, REODT—FELTHS
[ICIENETEMTH D,

O XD, Jeopardy D [ElzE
“Chandeliers look great but nowadays do not
usually use these items from which their name
is derived.”

Z.ESGTHEITLI-tDThD,




ESGTOE#H
subj(n) chandelier(1) noun cn pl physobj artf
lconj look(2,1,3) verb vfin vpres pl sta
comp(a) great(3,1,u) adj erest

N top but(4) verb vfin vpres pl cord
vadv nowadays(5,6) adv
—l rconj do(6,1,9) verb vfin vpres pl
l vadv not(7,6) adv ppadv nounadv neg
vadv usually(8,9) adv
auxcomp(binf) use(9,1,11,u) verb vinf vpref ssa
ndet these(10) det pl def
obj(n) item(11,u) noun cn pl
-—t comp(p) from(12,17,13) prep wh
objprep(n) which(13,11,u)  noun pron wh
ndet their(14) det sg possdet
—E subj(n) name(15,u,u) noun cn sg langunit
—e—— nrel be(16,15,17) verb vfin vpres sg

—— pred(en) derive(17,u,15,12) verb ven vpass



PAST D&

chandelier (1)

look (2, subj:1, comp:3)
great (3)

but (4, 1conj:2, rconj:9) [ top predicate]
nowadays (5)

csually (8 PAST ORI R %
use (9, subj:1, obj:11, vadv:5, vadv:7, ESG’G@ﬁE*ﬁ?’f}E%J:

vadv:B8) U.oOTILTH S,
item (11, nrel:17) [ determiner: these] f:ffs ﬁ%ﬁ&%l’g‘*&d)
from (12, objprep:13) E{RZIEZADH_ET.
which (13) ERDEEEZR 2
their (14) /\J—GL\%)O

name (15, ndet:14) [ determiner: their]
derive (17, obj:15, comp:12)




Automatic knowledge extraction from
documents

R AV RHVL0D BENFNER L |




FFa AV DREDHEH

00 WatsonTl, BRI (U4 XTEAIXTEV M) OB &,
RKEDRF 1AV LTINS HE 1ZHMHE T 5 HEHTTE
Tld, 2LEGLHFELFIASIN TS,

OBR(EVR) OFEFTIZIE. CNETRESIOICITEX
AOyk3k/A~—5—(English Slot Grammar (ESG)
parser) |EMREES I H#EELE LY — (predicate-
argument structure (PAS) builder) 1Z{#5D 1A%,
FEa ARG RE IZHHETODIZFIASNSG AT L
[£. "PRISMATIC".EFE[ENTLVS,

O Watsong@X&EFR D, RO XN DRAREIZH TN T
V5%, "Automatic knowledge extraction from

deel IFHEHESI ;Eifﬁ ,‘: 99 %%ﬁﬁb+>imiﬁlm h L
= JHJ/’as AH gBX VJ/ 7 Jd
"http://goo.gl/MexfSl




FFa AV DREDHEH

O NBM Watson® &5%:DeepQAL AT LIZEST EA
FEBOFERBICERICLTERICEASCEICRINT 54
21X, FERICERGEHFEICT IR THEMN, RERIIC

BEETHD,

O BHAESN=RNBDORRIE. ENICE-THBMERIC
BHEVSFRDHEDI=A A—T UG fEI THEE LS
NTLWEWT—ahoiBE b= B EETT 5 LI,

LIELIE
O F AL DE

A

#THY . ARHINYTES,

DB RER (T IZVSCERG RS ET NN ER

JHEKRIE. BHICEFTS. MO EfIREVATLD
ZLDMEETHRHATETHENIZETHS,




FFa AV DREDHEH

O FEARIE, GENBHEBEETNNEETOHIEKRDOHMEZZ
ERPETIT2. B—I2, KRRELGRF XAV FDEFY MDD
EUOVEED., BEEMIICHESINS, EZ(Z. BEMIZHE
SNTEVRIEAOEN SN T EEN 5. BN
EIRZTHRT Do

O CO@mX T, EQOLIGHRWNBEBILAHESIN, TANE
DEONZKIRBELEOA—N\ AN BFMIZGEINLIDH ., £
LT. EHIN=-#ETEHRHNS. EDQLSICLTEMMEE
RN HERSN DD EEFIR T D, BIEFIC, BT D
¥R HEDIBMODeepQAL AT LEARDHT, ED
FOIZFIREINTULANZDWNTHEIZBRRI=L), |




PRISMATIC

O PRISMATICIZDUWTIE, RENEXGZ->TLISD, XD
X5, "PRISMATIC: Inducing Knowledge from
a Large Scale Lexicalized Relation
Resource" http://goo.gl/AsLr94

[0 PRISMATICAY, RDOXE "In 1921, Einstein
received the Nobel Prize for his orlglnal work on
the photoelectric effect."Z@fILI=HFE VDX
[2RT , A—XIZIE-TLVSDI(EL, Slot Grammer =43,
AOYrDIEEMN ESGIN—H—LTBEFELGH>TLNVS,
ESG/\—H—D ROy EE KR Feature N lA &
B TARAAYREHLRLIZEDICR Z 5,




mod_vprep \ subj mod_vprep

©D G S s>

objprep objprep

mod_ndetmod_nadj “\\mod_nobj

objprep

effect_p_86

mod_nadj

@oelectric_p_ﬂ

obj




PRISMATIC

O F1=. LRIZR=-TERM 1 DOFEHTIL, ESG/N—F—TD
fEHT < R EE 5| 2448 :& (predicate-argument
structure (PAS) J1O#MEMNBZI->1=-Df=H, C_TIE

ZOLI=ZEREDNE

A [XITHNTULVELY,




B IL—LDER

O Z2HOEIE, tdOXh i, "In 1921, Einstein
received the Nobel Prize for Frame02”&LY5
FrameO1¢&. “his original work on effect.” &LVS
Frame02D Z 2D IL—LIMELNDBZELEERT,
(“photoelectric”h ., IV THENTLER LTINS, )




“IIIIIIIIIIIII

*

‘IIIIIIIIIIIIIIIIII..

*

4

mod_vprep \ subj

objprep

obj

R4
‘&
x
|

|
mod_vprep .
et R CIT DR
objprep .

“IIIIIIIIIIIIIIIIIII Illlllllillllllllllll..

% *

..IIIIIIIIIIIIIIIIIIIII{III-I‘.IIIIIIIIIIIII EEENR EEER an®

E N

frameO1

2

- mod_ndetmod_nadj “\\mod_nobj
objprep
E‘ effect_p_86
’0

53

mod_nadj

@electﬁc_p_n

frame02

L 4
L 3

..IIIIIIIIIIIIIIIIII‘

<

..IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIII“



PRISMATICAS 4 f L= 5058 L — L
Frame(]
verb receive
subj Einstein
tvpe PERSON/SCIENTIST
obj Nobel prize
mod_vprep in
objprep 1921
rvpe YEAR
mod_vprep for
objprep Frame(2
Frame()2
noun work
mod_ndet his/Einstein
mod_nobj on
objprep cffect




B RIGHE I —LDER

[0 PRISMATICIZ. WikipediaZzi8®H &9 530GBORF
Aok T—E05 . ZS5LT. 10EEHDOMBIL—LEE
LTS EWNDS, T, TERIDEETIE. U7 ILEA L
[CIESNETRIRDNFELD N, SH5LE=METIL— LA
DERIE. £EBAHA . FHIIZITTHN TS,

llin




N IL— L EMHETIEER

O COERGHFBIL—LODEENS., EDLOITHRETIEHR
MEIEHEINEINERTHED,

O HA L. "Napoleon annexed Piedmont in 1859 I+
RLAIE, 1859 F(IC. E—FRZHELIZ1" ELVOX
ENEMINDSGTIL—LETZEZZTHEI AL,
S-V-ODFDIL—LIEDT=H, Z5LI=FT. B
"annex" (&5 T LELHNDIL—LZEZEDHLE.
annex|(&, Mg 1Z2RICHF OB MEZMACENZ N L
M. FETRIICHh MBS,




N IL— L EMHETIEER

OSEIX. ROELIGEXEEZELD, "He ordered a
Napoleon at the restaurant." CCT®dNapoleonld,
1HE5A. EDOXETNHNapoleon&lXESDFM., FD
ZElF.RDESICLTHESRTES,

0 “Napoleon"@E L oiahot=b, BREHE IL—
LD, COXENERMRSNSGTIL—LERIL (K12
L"Napoleon"DEH DEITABR1ELT) RD K54 H
L TWAIL—LZHEET 5. T29 HE. ZDorderd
BRIGEEDOE L. HMETHICIEXIBENY ITZELSZEND D,




Rt LATOEEIZFIF

<subject type,"Person">

<verb,"order">

<object type,"?"> <== "Napoleon"MZ! (%~
<verb prep,"at">

<prep,"restaurant”">

»

O BRREVATLTIE,. BERNERLTWSEZDIE
7GR (Cnz LAT “Lexical Answer Type” &LVD) %
HEETHEIE, ETHEEBICHDDEMN, ZITH. D

- EreEEESmIEEIcE>>




Question analysis:
How Watson reads a clue

[ERD 74T : Watsonlk, EDQKIIZEREFRL DM ?



Watson D& X T E 2R ERATDEE S

O IBM Watson AT LDUEDHZIDAT— &, AN
KOLNTWAHDM, ZL T, TNIZEZSHICITED KH%
771:1 FNRBEDMNERET H=HIZ. BEREIDEH

SO METSICETH D BERID L. WatsonDiEX
ﬁ#*ﬁ& REEATDRD EITEENZF|IHT 5, iFL Slot
Grammar®dD/\—H—_ ZRIEHFIDI T4 T1 DR
%Hﬁ’éﬁ’iiﬂ&?‘%’o:‘w‘l‘i’—*‘/h BEREHE T 50 R—
b THB,

OFLIE. COnhoBEoNLEFHEZAWNT, BEHRD
AREWICEEGERZRH T H=HIC, #skRGEHIL—
IWEDSRADTDFEEZERT 5, ERITDEEGERLE

B Bl b= 05 (D E Y1) ¥ 1Y, 5 7




POETS & POETRY: He was a bank clerk in
the Yukon before he published “"Songs of a
Sourdough” in 1907.

0 Focus (I, BERIO—&T. ZEAZIELTLVSEDTHS,
DO LEDYTILTIL, FocuslE. "He” TH 5,

[0 LATs (Lexical Answe Type)lE. B DEEFT. &
DIIGEDIUTATADERBEINTLNENZRTHDT
5, FocusD EFE (R HEE) X, —RMIICIXLATTH S,
LALEBRBIZIE. ZFDIENELLATEZED ZEALIELIE
H5,Jeopardy! DFEBTIE. ERIOATI—H, Z5L
= EMELATDIRIZIE S, COHITIE, “he”, “clerk”,
“poet” NLATTH S,




POETS & POETRY: He was a bank clerk in
the Yukon before he published “"Songs of a
Sourdough” in 1907.

[0 Question Classification . BffiZ. —2&H 5L &
BHED. 1 2ELVWRICERTHEIDEHATTT . COBFITIE.
CHOEMIE. mE—RGIUS X, FactroidIZEd %,

[0 QSections (. %@ﬁﬁ%ﬂb“ﬁ?zﬂfimﬁi’é%%t?és
BRI DO H TH5H, QSectionDEHFLEELF AL,
’D(d: HEZDEX EDOFIKIEHE (HZIE. F4$C%Jt7b\F3

ZEIEWLST)THY., 25— BRAZLOIND THED
EFnﬁf:ﬁ\ﬁETé:&—C“&)éo




focus & LAT HDOEK

O BRXEE “this” &H5L\E “these"#F>1-8E4):
B THEATRE: A new play based on this Sir Arthur Conan

Doyle canine classic opened on the London stage in
2007.

O {R£&:ELTD This HAULNE these :

m '88: In April 1988, Northwest became the first U.S. air
carrier to ban this on all domestic flights.

O BRIAK Ao -1568. EEMIZ. ERIEAIC focus
DoRNIILZEDITH,

B AMERICAN LIT: Number of poems Emily Dickinson
gave permission to publish during her lifetime.




focus MEH

O XRDORLEFADULT uh “he/she/his/her/him/hers”:

B OUT WEST: She joined Buffalo Bill Cody’s Wild West
Show after meeting him at the Cotton Expo in New
Orleans.

O XRDERLFDULT D “it/they/them/its/their”:

B ME “FIRST"”!: It forbids Congress from interfering with a
citizen’s freedom of religion, speech, assembly, or
petition.

O X437 “one™:
m 12-LETTER WORDS: Leavenworth, established in 1895, is
a federal one.

O EEOWThi@ERAInGM =5, BRAE. focush7ZiLyvh

3310 (AU AW



LAT O&H

O £ L focush ¥Efmaml=o=H. TOERZHHET S

B HENRY VIII: Henry destroyed the Canterbury Cathedral
Tomb of this saint and chancellor of Henry 1I1I.

0 “(Focus) of X”. (Focus)h'. XD ENITI=oT=5

one/name/type/kind LAT X %

H95:

B HERE, PIGGY, PIGGY, PIGGY: Many a mom has
compared her kid’s messy room to this kind of hog

enclosure.




LAT O&H

0 “(Focus) for X”. (Focus)h'. XD ENMI o156
one/name/type/kind LAT X 9 5:

B COMPANY NAME ORIGINS: James Church chose this
name for his product because the symbols of the god
Vulcan represented power.

O focushiEH SN . AF3)—pL&5HEa->1=5 . A5
J—DRHELHF. LATET 5,

m HEAVY METAL BANDS: "Seek & Destroy”, "Nothing Else
Matters”, “Enter Sandman”.




POETS & POETRY: He was a bank clerk in
the Yukon before he published “"Songs of a
Sourdough” in 1907.

O COBEROBITIX, EXEERDENIEL, Z<DHTEH,
publish(el, he, 'Songs of a Sourdough’’) &
in(e2, el, 1907) LUV IHREEIZFR T4, REIL.
HRITOARUE el BN1907FICREE -2 EF AR TLVS,

O FRIZEEHIE. ZD2D"he”E"clerk”h, £ BSHEBTHS
CEFERHL. "Yukon"IItIREFEM T T4 T4 THY.
“Songs of a Sourdough”l¥. ETHAERITET S,
Z5LT. authorOf(focus, ‘‘Songs of a
Sourdough’’) & temporalLlink (publish (.. .),
1907) LULof-BAFRZEHET 5,




JL—ILDProlog THEE

O Watson®H T, =LV TLY, ERID 2T,
UIMA(Unstructured Information Management
Architecture YZ&f#Eo7-, AV R—RrEfAEHET-
INATSAELTRESN TN,

O Watson®D7 Aoz 7DEM A TTDLEEDKE 7 (.
PASEWodNetD K575k RGN EBDT—FR—X ED
IL—ILELTREESNTLVS,




UIMA focus and LAT annotator
External
Focus rules databases
(e.g., WordNet)
LAT
rules\“/
Prolog
CAS CAS facts J| engine R New facts CAS
Add focus, LAT
I gog;ljggﬁéis annotations to CAS Parse,
Parse y PAS,
PAS ’ entities,
entitie’s B UIMA Prolog interface > relations,
1€s, focus,
relations LAT
UIMA pipeline

In UIMA, the common analysis structure (CAS) is a dynamic data
structure that contains unstructured data (i.e., data whose intended
meaning is still to be inferred) and structured information inferred
from this data, encoded as feature structures.




CAS(Common Analysis Structure)®Prolog

~DFEER

O ZNnZEnDCAS DR EEEIL. A =— 0L BHEDID
FEYIRoNS, FEBEDZTNZEADOEE (T O,
[X. feature_name(id, value)&U\5#2 T, factéis

Do

O L. feature®{EAHS, 1th 43U

\T4)

EETCTH-o=1B5EIZIE.

xR D HIEEDIDA., PrologDfactDiED ROV

EHNnd,

O Prolog IL—ILH\WbE M NS., LWhiEdHFTLIfactd,. ZD

CASHETL ULV

BIE CHAO_EETI DDELTS

L3

N5, ZL . HEDUIMANNLTSADRD
Annotator(ZESh3d,




RAR-TLRAUD

Smart Home / IoT~A®DIiLFE




Connect Your Devices to Alexa

Alexa Smart Home & Alexa Gadgets



Connect Your Devices to Alexa

[0 Connect your devices to Alexa and add voice to
your big idea. Wth Alexa, you can enable natural
and intuitive customer interactions. Add Alexa to
your smart home devices to enable voice control of
your smart cameras, lights, entertainment systems,
and more. And build your own Alexa Gadgets or
create interactive skills that work with Alexa
Gadgets such as Echo Buttons. Start building with
Alexa and redefine the way your customers interact
with technology.




Alexa Smart Home Development

[0 Connect your smart home devices to Alexa to reach
and delight more customers. Use our built-in voice
user interface to enable customers to control your
connected devices from tens of millions of Alexa-
enabled endpoints. And certify your products
through the Works with Amazon Alexa program to
make it easy for customers to discover them and to
ensure an intuitive, hassle-free experience.




You can connect your smart devices to
Alexa in one of two ways:

[0 Connect via the Internet
If you connect your devices via the internet, you
will also need to build your own Alexa skill using
our Smart Home Skill API. This approach enables
customers to control your devices with any Alexa-
enabled endpoint without requiring a hub.

0 Connect via a Hub
If you connect using ZigBee and Echo Plus or a
third-party smart home hub, you will rely on Echo
Plus or a skill written by the hub maker. This

means you do not need to build your own skill for
Alexa.




Alexa Gadgets

[0 Alexa Gadgets, a new category of connected
products and developer tools, enhance voice
interactions with compatible Echo devices. Alexa
Gadgets are powered by the Alexa Gadgets SDK
and Gadgets Skill API, which enable developers to
build products and experiences that turn a
compatible Echo device into a hub for interactive

play.




Build Skills That Work with Alexa Gadgets

[0 Create gaming experiences that respond to button
presses and send actions to Echo Buttons, such as
animations that direct the buttons to illuminate.
Build games that allow customers to buzz in, follow
a sequence or pattern, or trigger other forms of
engagement with Alexa skills.




Create Your Own Alexa Gadgets

[0 Select from a growing list of capabilities, like
controlling your Alexa Gadget to move motors,
flash lights, or trigger other actions based on
customer interactions with Alexa. Program your
Alexa Gadget to light up an LED with a specific
color, move a motor when notifications are
available, and more.




AYL—FR—LAFIJLAPI[ZDUNT

https://developer.amazon.com/ja/docs/smarthom

e/understand-the-smart-home-skill-api.html




AYL—hrR—LXFILAPIOTHE A&

O 1—H—(%. Alexa7 T TRAY—r,R—LAFILEZHIZL.
FNEETDTINARISOREDTHONTTHOURN)UD

L. EDT7HIMEEM TN TS T NS RZEHSE
F9,

O FMD&. [Alexa. T YyFUNDIEBEAF50%BAALTIHED
A—H—DFiErAlexahBElEE-1=Y ., 2 —F—AHAlexa”
J)THBADEREZXZELI-YTSHE, Alexalda—F—n%
DERHZHER, BHZHEHT HRAI—FR—LRXFILIZCD
It —VFEETOIDENHLH_EXBELET , RICAlexa
(X, 7oL O T17EREINDAvE—DFERL. TALIT47
[ZI1E, A—H—DFEEHR. T/N\TADID., FILLVREED
EENFET,




ARX—bR—L AT )LAPID LA

O XVv—kR—LEFEEIE. Amazon Web Services(AWS)
d AWS Lambda ##>THRANF-ZO—FTIDAVvtE—D
ELTETTL. TN RFEITORIZHAHIEED T /A
RITELET  RIZAARIEEINBAYE—TREL.UY
IRADEIILI=-DNEIIERLET , B ldLambdaa#h
BARNRERIEIIEET DD, T/NARFHIEHIT O BIE
BIHIRISEIET A ERBIRTEFTT, AlexalFARUFRDTE
HEFERALT. I A TTDA—F—IZILBLET,

O -_ODAPI’CIZJ:\ BERUIVIALCDYR—MMIMA., T/NLADIK

REENERENT-BFOEHEHREIRETHEHTEEFT, OF

U A—H—[FAlexa7 7 ) CRIDAT—IREHEZEL., £1-
TINAREBETAIENTEFET , [2EAIF. 2——IF

Alaxy a7 71 ItthFFlI - BHe=M-BREFEAIFE=HAl +-L] ':IE.'I:IFIt =

I"\IC}\CI/ 7 JC AT CL BTV imizctEacsC/ZY . c/AC

YT H2EMTEFT,



APID 1 EE

O T/AALRAPIL: TNNARIEEERDI-ODA 23— —REH,
TINNAADEDAZ—T—RE=EELTLNSD
(X Capability interfaces TRLET , Rt/ A—T—X
[FEBIETET DIEMNAIRET., TDT N RERLEYIZTRT
tHAEHLEERRLET . F=EAIE. A /FTFUYEZ . A
53T BTETHHRBADIZE. RD2DODAZ3—T—AM
ERETESH_EEZRLET, PowerController
& BrightnessController, BIQREAMN N IS2DDHERE
FoTWT. BN DB ABRBEL Y R— 3 5158
[Z1&. PowerController, BrightnessController,
ColorTemperatureControllerlZx L TL\AZEFRLE

?_O




APID 1 EE

O R#EERBIDAYE—0T ) TINARIEEDTALIT4T
MAlexallEFESNSE FAEBIITALITATDUNERT
B, ARNVELTEDRBREZRIEAET-IXIEREATEAMLET
CHERADTNAREISTORDT7—FTIOFvICHFLEET S
FOI12. RHFEIFERFADRE . SHIZIEZD2DODEHAE
NDEDENTHEHRISEIRTEEY,

O FINARRAT—EAEHEH: AmazonTIL. BEENTO
TIOTATEARAT—RRAEREAR M AytE—U TAlexalZig
HTEEHEIILTWHVET, TDZAlexald. ZDIFHAEAlexa
TIVIZIRHL, A—Y—DREIZSLTT V3 EEITTE
BEIINLFET,, AL F7OOVINERESNDIEE. 2D
j"'Elﬂl‘x I~€AlexaL3J.=.L, ?a%’%d)AlexaT?')’C%EJJ

— +4

h; S g~ 7 o



APID 1 EE

O #EEDHTY): e/ A—DJx—X[TAlexaN v T YEFEITT
EHTONTAEEELETT, TNIZKY, —F—[FAlexazk
t-lZAlexa7 FUEFERBLTT /NS ADIHRENDREFFEETE
*9,



H2J)L

O 31— —»N, AFXILEZFIDLT, IUFRAUMERTOEXR
*E1TLET,

O 12— —phTAlexa. vy FUOEBEEAIZLTlEAlexalnm
RICEELMITI=Y., Alexa7 7Y CHREBZAICLIYLET,

O AlexalfZza—y—OFFEFE-IFAlexaZ7 TS DIEHRE [
FALT., TR RAUNEETITAIRIEEREET HAVE—2%
BRLET, COTrL o717, TvF U DOEBEEHIET S
AEIJLZEEINTT, TALYTA4TIZIE. L TOEZENS
ENFET,
B #RE (PowerController.TurnOn)
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Google®Smart Home



Get Started

[0 You can build Smart Home apps that let users
control IoT devices through the Google Assistant.
Building Smart Home apps lets you connect, query,
and control devices through your existing cloud
infrastructure.

[0 Smart Home apps rely on Home Graph, a
database that stores and provides contextual data
about the home and its devices. For example,
Home Graph can store the concept of a living room
that contains multiple types of devices (a light,
television, and speaker) from different
manufacturers. This information is passed to the

—Google Assistant in order to execute user requests -

based on the appropriate context.



Syncing devices

[0 User set up their devices with the Google Assistant
app to authenticate to your cloud services and the
Assistant receives an OAuth token. At this point,
the Assistant sends an action.devices.SYNC
intent to your fulfillment to retrieve the initial list of

user devices and capabilities from your cloud
infrastructure.

[J You can send a request to the Google Assistant
with the action.intent.REQUEST_SYNC intent,
which sends the action.devices.SYNC intent to

your fulfillment to sync the list of devices and
capabilities again.
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Syncing devices
action.devices.SYNC Intent Request

{
"requestld”: "ff36a3cc-ec34-11e6-b1la0-

64510650abcf",
"Inputs”: [{
"intent"; "action.devices.SYNC"
1]
}




action.devices.SYNC Intent Response

{
"requestld": "ff36a3cc-ec34-11e6-b1a0-64510650abcf",

"payload": {
"agentUserld": "1836.15267389",
"devices": [{
"id": "123",
"type": "action.devices.types.OUTLET",
"traits": [
"action.devices.traits.OnOff"
Il
"name": {
"defaultNames": ["My Outlet 1234"],
"name": "Night light",
"nicknames": ["wall plug"]
b
"willReportState": false,
"devicelnfo": {
"manufacturer”: "lights-out-inc",
"model": "hs1234",
"hwVersion": "3.2",
"swVersion": "11.4"

T



action.devices.SYNC Intent Response

"customData": {
"fooValue": 74,
"barValue": true,
"bazValue": "foo"

b
aat
"id": "456",
"type": "action.devices.types.LIGHT",
"traits": [
"action.devices.traits.OnOff", "action.devices.traits.Brightness",
"action.devices.traits.ColorTemperature",
"action.devices.traits.ColorSpectrum™
Is
"name": {
"defaultNames": ["lights out inc. bulb A19 color hyperglow"],
"name": "lamp1",
"nicknames": ["reading lamp"]
i
"willReportState": false,
"attributes": {
"temperatureMinK": 2000,
"temperatureMaxK": 6500



action.devices.SYNC Intent Response

g

"devicelnfo": {
"manufacturer”: "lights out inc.",
"model": "hg11",
"hwVersion": "1.2",
"swVersion": "5.4"
5
"customData": {
"fooValue": 12,
"barValue": false,
"bazValue": "bar"

7]
¥
¥




Executing commands

[0 When users ask the Assistant to send commands to
devices, your fulfillment receives
a action.devices.EXECUTE intent with a payload

that describes the action and the devices to act
upon.
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{

b

"requestId": "ff36a3cc-ec34-11e6-b1a0-64510650abcf”,

"inputs": [{
"intent": "action.devices.EXECUTE",
"payload": {
"commands": [{
"devices": [{
"id": "123",
"customData": {
"fooValue": 74,
"barValue": true,
"bazValue": "sheepdip"

b
JaA
Ilidll: ||456Il’
"customData": {
"fooValue": 36,
"barValue": false,

"bazValue": "moarsheep"

s
31

"execution": [{

"command": "action.devices.commands.OnOff",

"params": {
"on": true
¥
]
]
¥
1]

action.devices.EXECUTE
Request



"requestId": "ff36a3cc-ec34-11e6-b1a0-64510650abcf”, =

"payload": {
"commands": [{
"ids": ["123"],
"status": "SUCCESS",
"states": {
"on": true,
"online": true
¥
1L
"ids": ["456"],
"status": "ERROR",
"errorCode": "deviceTurnedOff"

7]
b

action.devices.EXECUTE
Response




Querying device status

[0 Querying of device status, either to answer a user
question like "What lights are on in the kitchen?" or
to handle relative brightness commands like "Turn
up my lights" happens with the Assistant sending
an action.devices.QUERY intent to your
fulfillment.
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"requestld": "ff36a3cc-ec34-11e6-b1a0-64510650abcf",

"inputs": [{

"intent": "action.devices.QUERY",

"payload": {
"devices": [{
"id": "123",
"customData": {
"fooValue": 74,
"barValue": true,
"bazValue": "foo"

b
oat
Ilidll: "456",
"customData": {
"fooValue": 12,
"barValue": false,
"bazValue": "bar"

action.devices.QUERY
Request



"requestId": "ff36a3cc-ec34-11e6-b1a0-64510650abcf",
"payload": {
"devices": {
"123": {
"on": true,
"online™: true action.devices.QUERY

i
456" { Responce

"on": true,
"online": true,
"brightness": 80,
"color": {
"name": "cerulean”,
"spectrumRGB": 31655



