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Background

* Artificial Intelligence (Al) — Machines that can carry out tasks using human-like
intelligence

* Al can be applied or general

 Machine Learning (ML) — Statistical algorithms that allow a computer to learn
e Supervised ML — Training data is labelled



Background

* Natural Language Processing (NLP): Linguistic application of ML




Background

* Chatbots — Mimic human conversation
* Advantages — engage users, automate tasks, 24x7 availability
* Disadvantages — cost, limited functionality
* Types — Menu-based, keyword recognition, contextual



Background

Utterance: ‘show high priority tasks’

1: Receive

* Intent: display tasks

* Entity: high priority 4: Respond
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Background [ }
l l

* Pepper Cloud Customer Relationship

Business Modules Activity Modules

Management (CRM) system

* Click-based system
* Divided into BM and ACTM

QOpportunities

DOOE



Background

CRM associations: CRM permissions:
1. Read
ACTM - BM Many-to-one 2 Create
BM - BM One-to-one or
3. Update

One-to-many (case

dependent) 4. Delete




The Problem

* Click-based CRM - non-trivial functions require multiple actions/clicks = time
taken I = user efficiency 4

Filters Y

Matching all these filters

Task Tv N X A4
Faskdype Task Priority
equals to "High"
equals to X |~ .
\\ elll\’. i :te r
Follow Up X |V >




The Solution

e Chatbot
e Can understand a user’s text input
* Multiple clicks reduced to
1 sentence

Tasks found: 39
What would you like to do?

@
.

Enter filter based on dates, priority, status,
or task type.

For example "show high priority open
tasks due tomorrow.

show high priority tasks of type follow up 8

Tasks found: 1
.l, What would you like to do?

10



What should the chatbot do?

Domain of operation: B2B CRM

Bot features:

* Quick display of records

* Filter data (on attribute values)

* Analyse and count data (on an attribute)

e Data visualisation — graphs

These need to be implemented such that number of actions required is minimised.



Technology Stack

Botkit

JS-based chatbot framework

Dialogflow
NLP Agent
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Design

-

__________________________ P
i
i
i

Chatbot

Main Modules

______________ Associated
modules

Associated Accounts
and Tasks

Small Talk Modules

Time & Weather

* Main modules
 Complements the CRM
* Added functionality — data
analysis, graphical visualisation

 Associated modules:
e Handles associated data

* Small talk modules:
e Handles non-critical functions
* Functionality to get
time/weather data of a place
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Development — Main Modules

* Display, filter, analyse + visualise data

opportunities
i}

X 3
". b Just a moment...

" Opportunities found: 10
¢+ -y What would you like to do?

=N i X

) ( @, ) | Main menu )
LA a0 J

S~
I\|Type here...

O

e gt
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Development — Main Modules (Display)

'/
<

Ergonomic Wooden Ball

« Account: Kertzmann, Haag and Lesch
» Close date: Thu May 02 2019

» Value: USD 10000

» Assigned to: Lukas Lind

» Status: OPEN

» Source: Online Marketing

l"\l / i S |

-

[ Main menu )
\_\ ,,/
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Development — Main Modules (Filter)

Tasks found: 39
What would you like to do?

@:
e

Enter filter based on dates, priority, status,
or task type.

For example "show high priority open
tasks due tomorrow.

show high priority tasks of type follow up C%

Tasks found: 1
What would you like to do?
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Development — Main Modules (Analyse)

You can also type in a request, for
example 'show total value of

opportunities.
win % of the opportunities O 10 10
=3

Calculating...

Won % = 0.00% out of 10 opportunities. 7
Click on the link below to see the
distribution of opportunity statuses.

Here you go!

» You can close the popup by pressing the
esc key. 37
* Please make sure to disable any popup
blockers to view the graph.

. | 0 0
(Back) <Main menu) Open Won Lost




Development —
Main Modules

* Simplified conversational

structure:

* Circular conversation

Main menu

Fetch data
from the DB

Select a module

g

Selected
module

.

Display
details

.

Data records
listing

Select a
record

¥

Display

.

Filter data

.

User enters
filter

.

Dialogflow
processing

.

record data

Apply filter

.

Analyse data

.

Reset filters

Select
analysis
attribute

Perform
calculation

.

Display result
and graph




Development — Permissions

* Prevent unauthorised data access OR data leak

* Cases:
@ g Selected contact: 6: Ora Mueller

3 Please give me 2 moment, Lukas... Ora Mueller

» Account: a

* Assigned to: Lukas Lind
» Designation: CFO
» Email: oramueller@mohammad.net
» Source: Advertisement
« Mobile: Not set
*» Phone: Not set
» * Country: Not set

You don't have permission to view leads.

Main Menu
Select an option from below:

| (Ooo“"tunitie*'\l |/
e i gk

4 N ]
[ Contacts Leads
\ S e

I\ Time & Weather

2. Information redaction

(I_Type here...

1. No data shown
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Development — Ul

* Ul consistency:
* Reduced learning
* Eliminates confusion

* Implemented through:
e Same colour combinations
* Same icons, button shapes,
and font

20 -
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Medium

High
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Development — Ul

Powered by @ Botkit You can aiso type in a request, for
example 'show total value of
opportunities'.

B B L TR T

opportumtles’? Type in or select an
option from below.

win % of the opportunities O
=

Calculating...
Calculating...

Won % = 0.00% out of 10 opportunities.
Won % = 30.00% out of 10 Click on the link below to see the
opportunities. . .y distribution of opportunity statuses.

Click on the link below to see the

distribution of opportunity statuses. Here you go!

* You can close the popup by pressing the
Here you go! esckey.

You can close the popup by pressing the * Please make sure to disable any popup
esc key. {- - blockers to view the graph.

KBack | | Main menuj

Input disabled




Development — Personalisation

. . 0 [ lyti O
e Chatbot personalisation: =

° Engages users Select an option from the menu below to

analyse the current 10 opportunities.
* Gives the simulation a ‘real feel’ |
@ You can also type in a request, for example

'show total value of opportunities .
Good evening Lukas, I'm Pepperoni. | can
Owner B
[

help you with:
* Quick display of records

* Filtering records \—/ Here you go!

» Analysing records lall

* You can close the popup by pressing the
esckey.

* Please make sure to disable any popup
blockers to view the graph.

* Seems like you're using Edge. The popup
may not display correctly.

Select an option from below to get started:

i I 07 4 Rk
Opportunities ) | Tasks )

S 4

ime & Weather

( Back ) { Main menu )

p
[ Type here...
\ryf
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Development — Small Talk Module

* Time and weather data from the OpenWeatherMap API

em -
o

(- -3 Enter city name

Manipal RS
 wanipa! [§o}

Manipal, India

» Current date: Tue Jul 02 2019

« Current time: 3:56:54 PM

» Current weather: Clouds

* Current temperature: 30.0°C/86°F

'/ — .\
( Main menu )
o I 4
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Development — Fallback Modules

* Triggered ONLY IF the bot doesn’t understand what the user wants to do

* Prevents the bot from being unresponsive

e -
.

I'm sorry, | didn't understand what you
just said. | am redirecting you to the main
-
-4 Mmenu.
Main Menu
¢- -9 Selectan option from below:

// R S -.\. //.— = O \‘\ ."/ \\
| Contacts | | Leads ) | Opportunities ) | Tasks )
\. 7N AR F N e
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Development — NLP Agent Training

1
l
L
1
)
q)

D

* Intent matching:
* Eachintent is assigned a confidence score
between 0 & 1
* Intent with the highest score is returned

* Eg.: ‘'show high priority tasks’

Filter text: show high priority tasks
Detected intent: task-filter
onfidence: 1
rocessed response: { priority: 'high’,
status: null,

type: null,

endDate: null,

startDate: null,

conf: 1,

detected: { date: false, priority: true, status: false, type: false > >




Testing and Deployment

* Human conversation increases the number of possible test cases as each user
types differently

* Unit testing — small components of code eg. permissions checks

* Integration testing — expose flaws in the interaction between units eg. backend
APl requests

* System testing — testing the complete bot + CRM together

* Deployment — using the Botkit Web Connector



Future Work

* Replace Dialogflow with an in-house NLP model
* Can be done ONLY AFTER the CRM has a minimum number of unique users

* Speech recognition
* Talking is faster than typing

 Add more associated modules
» Eg. associated contacts/opportunities



Thank You



