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Talk overview

Hello there!

My name is Cody and I'd love to chat with you Book a table for 3 at Barney's tonight ;ZD;:‘; B §

place = Barney's Burger, San Francisco,

° ) CcA

date = April 27th 2013, 7pm

(¢n |

i 1
Hi, Gody! m @ —| Book a table for 3 at Barney's tonight |—> D

Conversational Web Natural language is the new Ul
T ™ =
- i » * o
1
1
\\ --------- fl'
Programming bots From documents to dialogues:

New opportunities for PLT
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Conversational Web
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How did we get here?
The explosion of messaging and the decline of synchronous voice

Figure 3: Selected chat apps, monthly active users, 2013-19
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(Source: M. Weldon, The Future X Network, CRC Press)
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Driven by Millennials

5

Best Ways for Businesses to Contact Millennials = Social Media & Chat...

Worst Way = Telephone

Popularity of Business Contact Channels, by Age

Which channels are most popular with your age-profiled customers?
(% of contact centers)

% of Centers Reporting Most Popular Contact Channels by Generation

Internet/

Vieb Chat N
Generation Y 24% 24%
fbarn 1981-1999) {1* chaice) {1* chaice)
Generation X 21% 12%
ban 1951-1980) (¥ chaice) 4" chaice)
Baby Boomers 7% 2%
o 1845-1960) (¥ chaice) 5" chaice)
Silent e .
Genefaﬂon {¥dchaice) @rchace)
{barnbedore 1944)
@KPCB =X S
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Electronic

Messaging
(e.g- emall, SMS)

21%
A" choice)

28%
{2¥ chaice)

24%
(2% chaice)

6%
(2% chaice)

Smartphone
Application

19%
{4 chaice)

11%
5" choice)

3%
4" choice)

1%
{5 chaice)

Telephone

1270
(5" chaice)

29%
(1" chaice)

64%
{1* chaice)

90%
{1 chaice)

(Source: Mary Meeker’s Internet Trends 2016)
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Messaging is easy to integrate with all kinds of services
Conversational Commerce”

113

Social commerce Embed games Smart hotel rooms
Order taxis
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Meet Tacobot

Today

Hey there Martin, | am your TacoBot. | can help you order a meal for you or your team.
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Interesting new use cases

BrHAo . 13.35

& Snapsale L4

Q Geir?

7 o . o a minute ago
® A, = ,ometh ing
° GRS
| { Send me a picture of
Q what you want to sell
T feseee = 12:31PM 100% -
R

L

Good morning.

Netflix is suddenly available in almost
every country in the world. _ What's the strategy? @ m
S—

Hold on while | analyze

e the picture...

-+ [Type a message... =

Snapsale

Yeabh, it's still not available in China,
North Korea, and Syria. CEO Reed
Hastings said it could take “many
years” to launch Netflix in China.

Quartz
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Interesting new use cases

9
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Adi

Hi there!

rian Zumbrunnen
UX/UI Designer

Public

Adrian Zumbrunnen

Nelcome back. ¥4

Still want to know more or just get in touch now?

a second. Are you perhaps in the UX field too?

Hah! I thought so!

You are

w part of th

e

whenever you come here.

Let's talk about design shall we? ¥

5|

e secret UX guild! We discuss design links every day,

Let'sdoiit!
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Interesting new use cases
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@ EstherBot

Learn About Esther

Text BOT to this number
to get started:

925-378-4371

*Message rates may apply

( ° Chat on Messenger )

#0000 MetroPCS &

09:42
EstherBot >

@13 1%C >

Public

< Home Typically replies in minutes Manage

@

| can tell you a bunch of
stuff about Esther. Let
me know what'’s
interesting to you.

Childhood
Education
Career
When you're ready you
can always say ‘connect’

to talk to Esther.

Connect with Esther

I'm here for the bot
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Bots are not just for consumers
Nokia’s MIKA is a digital assistant customized for telco field engineers

- Multi-purpose RS
Nokia's voice assistant is for engineers, Intuitive
%A not ordering Ubers
L A i MIKA will talk telecoms technicians through fixing network faults. |< n QW| e d ge
Assistant

2 (MIKA)

Q Augmented intelligence

SieY

“It's unlikely you or | will ever see it in action first-hand, of
course, but when your 4G connection unexpectedly dies
later this year, MIKA may well be on the case.” (Engadget)

R Human like interaction N O kla M | KA

\ NOKIA
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Chatbots in the Enterprise

Ve
Alert
Shortage of Product A expected in 3
months because of a new purchase
order.

@ Tell me more.

New Sales Order 123 by Customer
ABC over 1,203 units of Product A due
by June 23, 2016, we would be 441
\units short.

@ { How important is this customer? ]

Customer ABC is a class A customer
which has generated $43m in revenue
last year, increase of 30% year over
year expected.

Which Sales Order could we
@ deprioritize to make it work?

Options to resolve stock shortage:

A) Delay Sales Order 456 of Customer Q
worth over $6m USD for 40 days.

B) Delay Sales Order 789 of Customer W
worth over $10m USD for 30 days.

@ INNOVATION
) CENTER
&

[ Done - Sales Order 456 changed. o ]> '

J
4

3:38pm

~——
4

\@/_/\/_

(Source: https.//blogs.sap.com/2016/05/18/chatbots-meet-enterprise-software/ )
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Natural Language Understanding has become a commodity

wit.ai

intent = restaurant booking

Book a table for 3 at Barney's tonight people = 3
Did you try...Grab me a beer, quick 1115 place = Barney's Burger, San Francisco,
CA
date = April 27th 2013, 7pm

@ ani o
v a p I u al @ 4' Book a table for 3 at Barney's tonight |—> D

Set the t ¢ to 70° i bed intent = heating control
et the temperature to in my bedroom temperature = 70°F
where = master_bedroom

La n g u a g e U n d e rsta n d I n g Did you try...Remind me to feed the baby tomorrow at 7am>c

Intelligent Service (LUIS)
4' Set the temperature to 70° in my bedroom |—> @

LUIS lets your app understand language

(Source: wit.ai )
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Natural language Understanding pitfalls

* NLU techniques are getting more powerful, but are far from foolproof.

» Conversation context is key!

14 © Nokia 2016

turn off the windshield wipers

l | understand you want me to turmn on something.
You can say turn on the wipers or switch on the
lights.

(Source: https://techcrunch.com/2017/02/25/conversational-ai-and-the-road-ahead/ )

Public
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Programming Chatbots

Public NOKIA Bell Labs



Basic Bot Architecture

/’ ------------- *\‘
]
i | Register bot + webhook
: .
[@votni]; |
1
i I Authentication pomTmmm s ~
- = e o ‘.
“ | HTTP POST fwebhook | (-2 :
i ! webnhoo i . H
| ; |
laln: - I i i
2 ] | |
— 4 HTTPA12000K... 4 J

Messaging platform Developer web server
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Basic Bot Architecture

! \
i | Register bot + webhook
: -
1 1
[@oun]] :
v I I Authentication g ~
I I« g \
i ! | LTTPPOST /webhook | -2 i
: : SO :
1 1 1
- i i i
i :: i !
— J HTTPA12000K.. J
Messaging platform Developer web server

000 k-oH
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Bot Frameworks / SDKs

/¢ ------------- \“
I
i i Register bot + webhook
| le Botkit
| i
i | Authentication cTTTmTmmmTees ~
I L \
a — i . ! Microsoft Bot Framework
: : HTTP POST /WebhOOk : Your bots — wherever your users are talking.
i : aD i
(e gty k i
1 e/ v H 1
— R ,} HTTP/11200 0K ... A / S g D@TSC ] DJ[
Messaging platform Developer web server

000 k-oH
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Bot Frameworks / SDKs

19 © Nokia 2016

Public

--------------

Botkit

http://botkit.ai

NOKIA Bell Labs



Bot Frameworks / SDKs: BotKit

L

20
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var Botkit = require('botkit');

var controller = Botkit.slackbot({..});

// connect the bot to a stream of messages

controller.spawn({
token: <my_slack_bot_token>,
}).startRTM();

controller.hears(
['hello', 'hi'],

'direct_message,direct_mention,mention’,
function(bot, message) {

controller.storage.users.get(message.user, function(err, user) {

}
})s
})s

Public

bot.reply(message,

} else {

bot.reply(message,

if (user && user.name) {

"hello '

'hello');

+ user.name + '!");
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Bot Frameworks / SDKs: BotKit

=‘
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B
) TR ——
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var Botkit = require('botkit');
1
var controller = Botkit.slackbot({..}); Z’l\
Config is different
// connect the bot to a stream of messages for each platform

controller.spawn({
token: <my_slack_bot_token>,
}).startRTM();

controller.hears(
['hello', 'hi'],
'direct_message,direct_mention,mention’,
function(bot, message) {
controller.storage.users.get(message.user, function(err, user) {
if (user && user.name) {
bot.reply(message, 'hello
} else {
bot.reply(message, 'hello');

+ user.name + '!");

}
})s
})s
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Bot Frameworks / SDKs: BotKit
Matching patterns

controller.hears(

Botkit ['call me (.*)', 'my name is (.*)'],
‘direct_message,direct_mention,mention’,
function(bot, message) {

var name = message.match[1];

S controller.storage.users.get(message.user, function(err, user) {
if (luser) {
user = { id: message.user };
}

user.name = name;
controller.storage.users.save(user, function(err, id) {
bot.reply(message,
‘Got it. I will call you ' + user.name + ' from now on.");

H
= (¢
B
) TR ——

O — -7 }),
3)s
})s
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L

Bot Frameworks / SDKs: BotKit
Questioning the user: conversations

controller.hears(
[ 'shutdown'],
"direct_message,direct_mention,mention', function(bot, message) {
Botkit bot.startConversation(message, function(err, convo) {
convo.ask('Are you sure you want me to shutdown?', [
{ pattern: bot.utterances.yes,

callback: function(response, convo) {

smmmmmmmm———— =~ convo.say('Bye!');

convo.next();
setTimeout(() => process.exit(), 3000);

}
}s
{

pattern: bot.utterances.no,

default: true,

/ callback: function(response, convo) {
convo.say('*Phew!*");

convo.next();

}
}
;s
1)
1)
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Bot Frameworks / SDKs: BotKit
Questioning the user: conversations

=‘
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B
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controller.hears(
[ 'shutdown'],
"direct_message,direct_mention,mention', function(bot, message) {
Botkit bot.startConversation(message, function(err, convo) {

convo.ask('Are you sure you want me to shutdown?', [

;s
1)
1)

© Nokia 2016 Public

{ pattern: bot.utterances.yes,
callback: function(response, convo) {

}s
{

}

}

convo.say('Bye!");
convo.next();
setTimeout(() => process.exit(), 3000);

pattern: bot.utterances.no,
default: true,
callback: function(response, convo) {

}

convo.say('*Phew!*");
convo.next();

A\

No intelligence: next message from
user is treated as response

NOKIA Bell Labs



Key observation: bots are state machines

BrHaAao v 4 m133s

& Snapsale L

a Geir?

a minute ago

LW Sell something

Send me a picture of
Q what you want to sell

R,

Hold on while | analyze
Q the picture...

-+ [Type a message...

25 © Nokia 2016

message came.

Our bot is basically a big state machine. Each incoming message to the bot

triggers the following basic operations:

. Process the message from the user (input). Could be text or image. The
processing that is done depends on the state the user was in before the

. Perform business logic (e.g listing a for sale ad, or deleting a listing)

. Decide which state is next. This depends on whether the user input is

valid, was it a “Yes” or “No”, could we find the address given, etc.

. Go to next state. This typically involves sending a message to the user

with some choices for the new state.

(Source: Medium.com, Are bots the
future of classifieds?, June 2016)
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BotKit Studio
Programming conversation threads

@ Triggers v
order soup [x]
hangry [x)
BOtk |t soupme [x]
soup [x)
Variables v
[P [Newverisbie [
\‘ soup_size [x]
: selected_soup [x)
1
1 - Help v
1
1 (Here is today's menu: 1 * Threads
1 + A conversation can have several threads.
: >*The Special Today is* x Choose be?ween to view or change the
1 ‘vars.daily special.name'. messages in each one.
1 _vars.daily special.description_ Special
1 price *$ vars.daily_special.price*
|‘ 1 *
\\ /’ >*Regular Soups*: {#vars.soup_menu } name" *
— _description_*$ price*
{/vars.soup_menu }

@ |What would you like to order? J tJ

...and then continue to next message

And then, this

| s [ save|
26 © Nokia 2016 Public NOKIA Bell Labs




BotKit Studio
Programming conversation threads

controller.hears(['pizzatime'], 'message_received', function(bot,message) {

var askFlavor = function(err, convo) {
convo.ask('What flavor of pizza do you want?', function(response, convo) {
Botkit convo.say('Awesome. "');
askSize(response, convo);
convo.next();

})s

ommmm——————=== =~ };
var askSize = function(response, convo) {
convo.ask('What size do you want?', function(response, convo) {
convo.say('0Ok.")
askWhereDeliver(response, convo);
convo.next();
3
¥
/ var askWhereDeliver = function(response, convo) {
convo.ask('So where do you want it delivered?', function(response, convo) {
convo.say('0Ok! Good bye."');
convo.next();
3
¥

L

bot.startConversation(message, askFlavor);

s
27 © Nokia 2016 Public NOKIA Bell Labs



Bot Frameworks / SDKs: BotKit
Custom messages

controller.hears(['shirt'], 'message_received', function(bot, message) {
bot.reply(message, {
Botkit attachment: {
"type':'template’,
"payload’:{
'template_type':'generic’,
N ‘elements':[ {
"title':'Classic White T-Shirt',
"image url':'http://../img/item100-thumb.png’,
"subtitle':'Soft white cotton t-shirt is back in style’,
'buttons':[ { 'type':'web_url',
‘url':'https://..",
‘title':'View Item' },
{ "type':'web_url’,
B - 'url':'https://..",
"title':'Buy Item' } ]

H
= (¢
B
) TR ——

b A
"title':'Classic Grey T-Shirt', ..
}
13}
})s
3)s
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Bot Frameworks / SDKs: BotKit
Custom messages

controller.hears(['shirt'], 'message_received', function(bot, message) {
bot.reply(message, {
Botkit attachment: {
"type':'template’,
"payload’:{
'template_type':'generic’,
N ‘elements':[ {
"title':'Classic White T-Shirt',
"image url':'http://../img/item100-thumb.png’,
"subtitle':'Soft white cotton t-shirt is back in style’,
'buttons':[ { 'type':'web_url',
‘url':'https://..",
‘title':'View Item' },

N i

\ { "type':'web_url’,
| -’ ‘url':'https://..",
‘title':'Buy Item' } ] Zf?\\
b A e \
"title':'Classic Grey T-Shirt', .. Payload of sent/received messages
} is different for each platform

11}
1)
1)
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Custom messages (aka ‘cards’, ‘templates’)
Example: Facebook Messenger

ec0c0 AT&T & 9:05 PM
Peter's Hats >
< Home Active now

View Website

‘ Start Chatting
(]

— Type a message...

Peter's Hats

‘ 0 people like this
Local Business

Welcome to Peter's Hats!
We've got the right hat for
everyone.

petersapparel.parseapp.com

30 © Nokia 2016

Classic White T-Shirt
100% Cotton, 200% Comfortable
peterssendreceiveapp.ngrok.io

Buy
Classic Blue T-Shirt

100% Cotton, 200% Comfortable
peterssendreceiveapp.ngrok.io

Buy
Classic Black T-Shirt

100% Cotton, 200% Comfortable
peterssendreceiveapp.ngrok.io

Buy

Classic Gray T-Shirt
100% Cotton, 200% Comfortable

Today's Top News
President signs new bill
peterssendreceiveapp.ngrok.io

Bull Market Continues to Rally
The markets react positively to...
peterssendreceiveapp.ngrok.io

Traffic Expected for
Upcoming Holiday

Record traffic is expected due...
peterssendreceiveapp.ngrok.io

Forest Fires Spread
The dry season has results inr...

peterssendreceiveapp.ngrok.io Read More
Buy
View More
Public

@ Terminal ~ Gate
1 Cc24

Passengers Seat
Sarah Hum 14A
Jeremy Goldberg 14B
Evan Litvak 14C

Flight Boards Departs
KL5051 7:30 AM 8:30 AM
San Francisco New York

SFO = JFK

View Boarding Pass

Platforms offer only limited set of
widgets. Picture HTML with
<boardingpass> tags...
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Bot Frameworks / SDKs: BotKit

Middleware
controller.middleware.receive.use(function(bot, message, next) {
Botkit // do something...
// message.extrainfo = 'foo';
next();
o T EEEEEEEE T ~\
/ \

1)

&
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Bot Frameworks / SDKs: BotKit
Middleware example: integrating with LUIS

Botkit
,z’ """""""""""" ~
I—-—r
\‘~ ____________________ _.

32 © Nokia 2016

L L L

controller.middleware.receive.use(luis.middleware.receive(options));

controller.hears(
['direct_message', 'direct_mention', 'mention'],
luis.middleware.herelntent,
function(bot, message) {

\\

. ‘\
3

start tracking a run
?“

Public

{

"query": "start tracking a run",
"intents": [
{
"intent": "startActivity",
"score": 0.9999981
3
{
"intent": "stopActivity",
"score": 1.54796021E-06
}
1
"entities": [
{
"entity": "run",
"type": "activityType",
"startIndex": 17,
"endIndex": 19,
"score": 0.9391843
}
1
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Bot Frameworks / SDKs: SuperScript
» Create a dialogue using a “script” written in a DSL

hello from human
hi from bot

-+

- —————

[hey] hello (nice|mean) bot
hello from bot

X
60 )
z)b
\_____________’/,
o+

npm run parse
http://superscriptjs.com/ script.ss script.json
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Bot Frameworks / SDKs: SuperScript

» Create a dialogue using a “script” written in a DSL

oo T -~
\
\
1
1
& H
0,0 H
; 1
1
1
1
1
" 1
\ /
\\_ ____________ f’

http://superscriptjs.com/

34 © Nokia 2016
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conversation

- What is your name?

+ [my name is] *1
% * what is your name
- So your first name is <capl>?

+ ~yes
% so your first name is *

- Okay good.

+ *

% so your first name is *

- Oh, lets try this again... {@conversation}

+ *
% * what is your name
- I don't get it. {@conversation}

*

Let's talk about something else now. {topic=new_topic}

NOKIA Bell Labs



Bot Frameworks / SDKs: SuperScript

» Create a dialogue using a “script” written in a DSL

g SuperScript

e —————— . cb(null, "It is probably sunny in
}

exports.getWeather = function(city, cb) {
"+ city);

+ what is the weather in *1
- "getWeather(<capl>)

3
>
RO

http://superscriptjs.com/
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From Documents to Dialogues
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The Document Object Model

document

Root element:

<html>

Customer
Name*

—
Email* —
[ |

Element: :;Zsj::z; ':]
<head> active r
Element: _OK | _cancel |
<title>
Text:
Element: i
* <body> ' "My title" .
y document.getElementById('textbox_id').value
Element:
<hl>

Text:
"A heading"

Element: Attribut:
<a> href
Text:
"Link text"

(Source: Wikimedia commons, CC BY-SA 3.0, Birger Eriksson)

Document Object Model
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The Document Object Model

Imperative WHATWG DOM API (‘90s)
Declarative jQuery-style APIs (‘00s)

MVC and virtual DOMs (‘10s)
Abstraction

38 © Nokia 2016 Public

Customer
Name [
Email* %
vestment [ 3]
pateJoined* [

=

Active

OK | _Cancel

document.getElementById('textbox_id').value

$("#textbox_id"').val()

<button value={this.state.text}/>;

NOKIA Bell Labs



From documents to dialogues

Documents Dialogues
« DOM = document tree « Conversation = state machine
VS
 Rich ways to present content,  Rich ways to navigate content, limited
limited ways to navigate it ways of presenting it
« UX ‘design’ largely decoupled « UX ‘design’ still often closely coupled
from underlying model with model

39 © Nokia 2016 Public NOKIA Bell Labs



From documents to dialogues
Opportunities for PLT A

 If adialogue is a state machine...

... what analyses or transformations can we apply to such state machines?
— Ensure no path leads to a ‘dead end’
— Ensure no question gets asked twice
— Ensure conversations don’t get stuck in a loop

— Merge multiple dialogues into a single consistent conversation

« What’s the “virtual DOM” equivalent for dialogues?
— State machines are precise but very low-level

— Are there less imperative ways of specifying conversation flow?
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Talk Summary

Hello there!

5 , : _ intent = r
My name is Cody and I'd love to chat with you Book a table for 3 at Barney's tonight people = 3
place = Barney's Burger, San Francisco,

° ) CcA

date = April 27th 2013, 7pm

(¢n |

i 1
Hi, Gody! m @ —| Book a table for 3 at Barney's tonight |—> D

Conversational Web Natural language is the new Ul
T ™ =
1
1
]

Programming bots New opportunities for PLT
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Copyright and confidentiality

The contents of this document are proprietary and
confidential property of Nokia. This document is
provided subject to confidentiality obligations of the
applicable agreement(s).

This document is intended for use of Nokia’s
customers and collaborators only for the purpose
for which this document is submitted by Nokia. No
part of this document may be reproduced or made
available to the public or to any third party in any
form or means without the prior written permission
of Nokia. This document is to be used by properly
trained professional personnel. Any use of the
contents in this document is limited strictly to the
use(s) specifically created in the applicable
agreement(s) under which the document is
submitted. The user of this document may
voluntarily provide suggestions, comments or other
feedback to Nokia in respect of the contents of this
document ("Feedback").
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Such Feedback may be used in Nokia products and
related specifications or other documentation.
Accordingly, if the user of this document gives Nokia
Feedback on the contents of this document, Nokia
may freely use, disclose, reproduce, license,
distribute and otherwise commercialize the
feedback in any Nokia product, technology, service,
specification or other documentation.

Nokia operates a policy of ongoing development.
Nokia reserves the right to make changes and
improvements to any of the products and/or
services described in this document or withdraw this
document at any time without prior notice.

The contents of this document are provided "as is".
Except as required by applicable law, no warranties
of any kind, either express or implied, including, but
not limited to, the implied warranties of
merchantability and fitness for a particular purpose,

are made in relation to the accuracy, reliability or
contents of this document. NOKIA SHALL NOT BE
RESPONSIBLE IN ANY EVENT FOR ERRORS IN THIS
DOCUMENT or for

any loss of data or income or any special, incidental,
consequential, indirect or direct damages
howsoever caused, that might arise from the use of
this document or any contents of this document.

This document and the product(s) it describes
are protected by copyright according to the
applicable laws.

Nokia is a registered trademark of Nokia
Corporation. Other product and company names
mentioned herein may be trademarks or trade
names of their respective owners.
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