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1 INTRODUCTION

1.1 PURPOSE AND SCOPE OF THIS DOCUMENT

The purpose of this document is to enable a deeelmpbuild a conversational application (a GazAppYheir
own instance of the Gazunti Hosting platform (ThezGloud server). To do this the developer createsnazon
web Server account and then creates and instditice GazCloud. You will then have your own serivethe
cloud running the Gazunti software.

1.2 WHAT IS A GAZAPP AND WHAT CAN IT DO?

A GazApp is a conversational application that ronghe Gazunti Hosting platform (The GazCloud sgrve
GazApp uses speech or text on a variety of dewdisding smart phones and web browsers.
GazApps can answer natural language questions like

* Do you have a store in Camberwell?

e How long will delivery take?

* What are my rights as a creditor when a compaityéxternal administration?

GazApps can perform actions, and link into yousgng web forms responding to sentences like
e | want to purchase that now.
e Is the trading name "Pets are us" available?

A GazApp can be described as "knowledge navigatotVirtual employee" that enables your customeradcess
your information and services.

When a user is interacting with a GazApp they catrénsferred to another GazApp on another sefVés.is
similar to the Hyperlink on the world web, and oaiteXML applications. In the next version of thezZGéoud
GazApps will be able to hand over to either

0 Another GazApp,

0 A VoiceXML application,

o Aweb page or

0 A person or system at the end of a telephone

1.3 MOTIVATION FOR THE GAZWEB PRODUCT

The old way of surfing the web is becoming outdatddst people are using their smart phones, dewioegetting
smaller, speech recognition is getting better. &lzee exciting new devices like Google glassesh@as Smart
Watches, that will change the way in we get actegsformation and services. But when we use thddweide
we're still expected to type in or say some keywardo search engine, select some links and theshtteough a

page.

We've already seen the first wave of Artificial éliigence (Al) Personal Assistants (PAs) on smhadnes. The
technology is only going to get better. One probigith the existing PAs is that they are a singlp.afhey are
expected to do everything.

That's bad for the end user, because it limitatwlur Al can do. If you want to do something offieit’s
probably just going to pass it to Google, then y@@oing to have to select from a list, and theeract via the web.
That's hard to do if you're hands free.

It's bad for developers because you're locked Blére are hundreds of millions of developers #nah’t
making the end users experience better. Devel@verseliant on a small number of players agreenapd their
functionality to the end users experience. To latfa hard for the PA manufactures to allow natis of the
developers to add work their work into the PAs picidIt’s too hard to manage even if they wanted to

It's bad news for the owners of content and ses:iThey can’t improve the PA’s functionality by
allowing it to access their content and services.
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The answer is to add Al to the World Wide Web. Bna&te can then form part of what you can do orrymvice.
Billions of sites. Tens of Millions of developers.

1.4 THE AWS SERVER IMAGE

To use the GazCloud you need to create your ownzAmsVeb Server account. You then create an instafrite
GazCloud server which contains the following

»  Working versions of the following GazApps
o0 GazuntiServer a GazApp that crawls a website do@alusers to ask questions contained on the
website
0

GazuntiAdmin A GazApp that allows users to manageGazuntiServer GazApp
0

A crawler app which crawls your website and popsgdatour local database
A working version of the Eclipse SDK, and sourcdedor the 3 applications. Developers can extead th

capabilities of these applications by adding adddi Java code. Access to the Eclipse SDK is da th
NoMachine Server.

A MySQL database

The use of an AWS server image has the followintekits for the developer
0 Itis a turnkey solution in which all of the commmts are functioning correctly
o0 The developer has complete freedom to customisseiher in any way they like
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2 BLOCK DIAGRAMS

Figure 1 Shows the GazApp architecture. Thereveoeparts to a GazApp running on a smart device.
e The thin Client which runs on your device
e The GazApp chat bot which run on the GazCloud serve
The two components interact by sending JSON encoaesgages using http.
Figure 2 shows the architecture of the GazApjifitse

Gazunti Web Server
” Gazunti
el .| chatBot el
MuItimediaP / A 3 >
\‘ Your Existing /
Web Content
Smart Phone/
Tablets
e
‘ 7“ \ Your Web Server
WebVBrowsVer: I
Figure 1 The GazApp Architecture
|
v .
Tokenisation |Text To| Gazunti
¥ Tree ChatBot
String Rewriting Module
v
POS Tagging
v
NP Classifier
v
Crawler Parser
\ / \ Web
Services
Indexer Dialog Manager« >
| e 4 —
Index Database | Graph Database | MySQL Database

Figure 2 The ChatBot Architecture
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3 QUICK START

To build your GazApp all you need to do is
e Provide a set of URLS for your GazApp to trawl.
e Provide a set of predefined prompts

3.1 PREREQUISITES

For GazApp to crawl your website, the following rgguisites need to apply

1. The crawler needs to be able to crawl your viepsgihich involves downloading a large number ajgsafrom
it in succession. Some websites such as Facebonk&tddlow this and may have crawl detection serthat
prevent Gazunti from crawling it.

2. For the pages to be viewed using the chatbastiget site needs to allow pages to be viewedmith iframe.
This will not be possible if the target uses Claa§ing prevention methods such as X-Frame-Opti@ee
http://en.wikipedia.org/wiki/Clickjacking#X-Framegtions)

3. Not all of the text on the web pages that yawtmill be valid English sentences. Gazunti retmistext on
websites, and where possible interprets them alsBrggntences.

4. You need an Awazon Web Services account. THiswai cost you anything, but depending upon your
application you may need to run a sufficiently Eegrvers that may incur fees from Amazon Web 3grve

3.2 CREATING AN AMAZON ACCOUNT

1. Openttp://aws.amazon.codnd click Sign Up.
2. Once you have created your account, log in acaté your Amazon Account Id by selecting "My Acotiu
from the drop down underneath your account namta@might hand side of the screen on the AWS censol

Bradford Starkie «  Oregon ¥  Support ¥

My Account

Billing & Cost Management resources that
jroup for each

Security Credentials in your account.

Sign Out

o=

Additional Resources

3. You account ID should appear on the screen
|

B https://console.aws.amazon.com/billing/home?#/account
| : :
|Bl] Most Visited | | Getting Started |3 Latest Headlines

ﬁ AWS ~ Services v  Edit v

Dashboard v Account Settings
Bills
Account ld: 470547054705
Account Name: Bradford Starkie
Password: **

Cost Explorer
Payment Methods

Payment History

Consolidated Billing . .
4. Email your account ID to brad.starkie@gazunih@nd request access to the server image. Wemalil gou
when we have granted you permission to use thesanage.
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3.3 CREATING AN AMAZON SERVER INSTANCE

1. Once you have received your email confirming ytoas have been granted permission to use therserve
image Click on "EC2 Virtual Servers in the Cloud'shown below

€ 9 P B hitps//us-west-2.cons

iEJl Mozt Visited \ Getting Started (=) Latest Headlines

LT

AWS

Amazon Web Services

Compute
& ECZ

# “irtual Servers. in the Cloud

2. Click on Instances

|20 Most Visited | | Getting Started

@ Latest Headlines

AlMIs

ﬁ AWS ~ Services v
EC2 Dashboard Resource
Evenis 1
You are using
Tags
Reports 0 Runnin
Limits 14 Volumg
3 Key Ps
iy TIRSIATLES 0 Placen|
Spot Requests & Autom
Reserved Instances
Create In

T ciart 1icin

3. Click on "launch Instance"

Iéiu Most Visited hw Getting Started =) Latest Headlines

AWS

ﬁ

Services

ECZ2 Dashbeoard

Launch Instance
4

Events

Tags Q Filter by tags and aftributes or se
Reports

Limits @ Name

4. Click on my AMlIs.

11 March 2015
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Step 1: Choose a
An AMI is a template that conf]
one of your own AMIs.

Quick Start
My AMIs
AWS Marketplace

Community AMIs

[Cl Free tier only (7§

5. Click on "Shared with me" as shown below

My AMIs
AWS Marketplace

Community AMIs

¥ Ownership

Owned by me
Shared with me

¥ Architecture

[[132-pit
[ 64-bit

¥ Root device type

6. After clicking "Shared with me" the server imdgbelled "will appear in the right hand side of th
window pane as shown below. If there are more drenGazCloud server images, select the version
with the highest version humber.

A GazCloud3.2 - ami-1b59542b m
4

Root device type: ebs Virtualization type: hvm Cwner: G4-hit
470508716516

7. Click "Select" and select the instance type yoatwant to use. We recommend the use of the
M3.medium instance type. For a description of tifileidnt AWS instance types see
https://aws.amazon.com/ec2/instance-types/ and fl@scription of the pricing of the different AWS
instance types see https://aws.amazon.com/ec2igtidihen click "Configure Instance Details".

General purpose m4.10xlarge 40 160 EBS only Yes 10 Gigabit
[ ] General purpose m3.medium 1 3.75 1x4(35D) - Moderate
General purpose m3.large 2 [ 1x 32 (SSD) - Moderate

PP, [ R . ar R

Cancel Previous Review and Launch Next: Configure Instance Detd

8. Typically you will not need to modify any of tidefaults on the next screen. Click "Add Storage".

Cancel Previous Review and Launch Next: Add Storage
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9. On the next page you will need to add the 3Ga@igte storage. If you do not add the 30 Gigabigk d
your server image will be missing software. If yoarease the size of the additional storage to be

greater than 30 GigaBytes, it will not be usedlyatu expand the volume on the disk. Next clickdTa
Instance".

ii AWS ~ Services v  Ec

Oregon *  Support ¥

1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5.Tag Instance 6. Configure Security Group 7. Review

Step 5: Tag Instance

A tag consists of a case-sensitive key-value pair. For example, you could define a tag with key = Name and value = Webserver. Learn more about tagging your
Amazon EC2 resources

Key (127 characters maximum} Value

M
o

7]

TiaXimum)

Mame AgServer [%]

Create Taa (Up to 10 taags maximurm)

Cancel Previous Review and Launch Next: Configure Security Group

@ Feedback (@ English € 2008 - 2015, Amazon Web Senices, Inc. or its affiliates: All rights reserved rivacy Palicy  Terms of Use

10. If you like you can give the server image nameh as AgServer shown above, but this is not
necessary. Click "Configure Security Group". Thelest "Create a new security group”. You will
need to open TCP ports 22,443, and 4000. If negbean restrict the allowable IP addresses to the
IP from which you will be logging into the servliowever you will also need to open up ports 8085
and 8086 to all ip addresses. Then click "Revied/ lzaunch”.

Step 6: Configure Security Group

A security group is a set of firewall rules that control the traffic for your instance. On this page, you can add rules to allow specific traffic to reach your instance. For example, if you want to set up a web server and allow Internet traffic to
reach your instance, add rules that allow unrestricted access to the HTTP and HTTPS ports. You can create a new security group or select from an existing one below. Learn more about Amazon EC2 security groups

Assign a security group:  © Create a new security group

@ Select an existing security group

Security Group ID Name Description

Actions
sg-cdasacag default default VPC security group Copy to new
Type (i Protocol (i Port Range (i Source (i M
8SH TCP 22 0.000/0
Custom TCP Rule TCP 8086 0.0.0.0/0
Custom TCP Rule TCP 8085 0000/0 |
HTTPS TCP 443 0.0.0.0/0
Custom TCP Rule TCP 4000 0.0.0.0/0

Cancel Previous Review and Launch

11. Then click launch.

Cancel Previous

12. Now create a new key pair and download it taryocal disk by clicking "Download key pair". Save
this file to your local disk. Click "Launch Instee&'.
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securely SSH into your instance

about removing existing key pairs from a public AMI .

Create a new key pair

Key pair name
mykey

Select an existing key pair or create a new key pair

A key pair consists of a public key that AWS stores, and a private key file that you store. Together,
they allow you to connect to your instance securely. For Windows AMIs, the private key file is required
to obtain the password used 1o log into your instance. For Linux AMIs, the private key file allows you fo

Note: The selected key pair will be added to the set of keys authorized for this instance. Learn more

Download Key Pair

file again after it's created.

You have to download the private key file (*.pem file) before you can continue.
Store it in a secure and accessible location. You will not be able to download the

Cancel

X

3.4 LOGGING INTO YOUR SERVER AND CHANGING PASSWORDS

When you create your server instance, it will camté a default password. To identify this passwalitk on the
"Instances" men item in the left pane of the AW8&smie. The instance ID will appear in the secoridron of the
table listing the running instances. For instamcthé screen shot below, the instance ID is i-8&58Lelhe default
symbol removed. |.E. in the smie@above the

password for the server is the instance ID of #rees with the
default password is i8241ef59.

Add filter

b

Instance

i-6241efod

EC2 Dashboard Launch Instance Connect Actions v
Events 1
Tags (C} search - i-8241efA3
Reports
Limits @ Name
7 TANCES @ Documentation
Spot Requests

ID ~

If you click the check box next to the server IDldhen click on Connect you will get the followiegreen

describing how to connect to your instance.

11 March 2015
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Connect To Your Instance X

| would like to connect with @ A standalone SSH client
© A Java SSH Client directly from my browser (Java required)

To access your instance:

1. Open an SSH client. (find out how to connect using PuTTY )

2. Locate your private key file (gazuntikey pem). The wizard automatically detects the key you used
to launch the instance

3. Your key must not be publicly viewable for SSH to work. Use this command if needed

chmod 400 gazuntikey.pem
4. Connect to your instance using its Public IP
52.24.124.145
Example:
ssh -i "gazuntikey.pem" root@52.24.124.145

Please note that in most cases the username above will be correct, however please ensure
that you read your AMI usage instructions to ensure that the AMI owner has not changed the
default AMI username.

If you need any assistance connecting to your instance, please see our connection documentation .
F
= |

the text in this screen is incorrect in that yoawdtd connect using the username "samba" and not"ro
Specifically the command line argument would be

ssh -i "gazuntikey.pem" samba@52.24.124.145.

Note the IP address of the server will change etiemy the server restarts unless you use an el&@stddress. This
is not required if you are simply experimentinghwiite server, then you do not require the use @lastic IP, but
if you are running a permanent server you should

* Obtain and attach an elastic IP address to youesand

* add an A record to your DNS server to associatesarame with your elastic IP address

To secure shell into your GazCloud server you méked a ssh client. We recommend that you use cy@wigwin
can be downloaded from https://cygwin.com/instaihlh Simply download the file file "setup.exe" and it. You
can select the default options for all of the seseavith the exception of the "Select Packagesstreere you can
elect to either select all packages as shown iarEigbelow or alternatively to select the defanstallation plus the

package openssh as show in Figure 3 below.

T N
£ Cygwin Setup - Select Packages - T v = | |
Select Packages -
Select packages to install —
Search |Clear Dkeep @Cur (I Ep | Miew | Category
Category  New Bn? Sc? Size Package -

5 AT & Instal E
Admin £ Defaul: i
Archive £ Default
Audio £ Defautt
Bass &% Default
Database & Default
Debug ¥ Default
Devel 4¥ Default
Doc & Defautt i

[0 Cefibnm % Dot
[ 1] »

¢l
[¥] Hide obsolete packages

Figure 3 Electing to I nstall all Packages
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E Cygwin Setup - Select Packages ‘ o |
Select Packages -
Select packages to install s
Search openssh| @g\ Keep @ Cur O EBE@ ‘7\_@\.\;‘ Category
Category  Mew Bn? Swe? Sie Package
B Al & Default
Debug & Default
1 Net ¥ Default
&70p11 ] 728k openssh: The OpenSSH server and client progi
n i b
|| Hide cbsolete packages
[ <Back || Met> | [ Cancel

Figure 4 Selecting the Openssh Package

After you have logged on you can change your passwg entering
sudo /root/bin/password_manager.sh

$ ssh -1 "gazuntikey.pem” samba@b2.24.124.145

The authenticity of host '52.24.124.145 (52.24.124.145)" can’'t be established.
RSA key fingerprint is 5d:65:56:07:25:db:71:7f:3c:67:bc:5d:6b:9%a:82:c9. :
Are you sure you want to continue connecting (yes/nol)7 ves

Warning: Permanently added '52.24 124 145" (RSA) to the list of known hosts.
Last login: Sat Jul 18 01:19:48 2015 from 144.132.113.79

_ |} CentDS$
I va.h
_ || HVYMx64

Welcome to an EC2 Public Image

[samba@ip-172-31-3-162 1% sudo /root/bin/password manager.sh
Enter vour old password

NIf vou do not know what it is it will be 18241ef59
Mi8241ef59

HEnter vour new password

Figure 5 Changing the Default Password

3.5 CRAWLING A WEB SITE

To point the GazApp at your web site perform thofaing
1. Enter the gazbuilder URL. This will be of therfoSERVERADDRESS:8085/GazuntiAdmin, where
SERVERADDRESS is the address of your AWS serveu Wil then be requested to enter your username
and password. Use the username "gazroot" and #ssvped you just entered when you ran " sudo
[/root/bin/password_manager.sh"

& 52,24.124.145:8085/ Gazurtiddmin

|2 Most Visited | Getting Started |2 Latest Headlines

GazApp Admin Panel v.1.0 Log In

Username: gazroot
Pass“’ord: seeseReRRRR

|£gln_| | Reset |

2. Enter the details and the application will natégto the main admin page, which is as shown balow
Figure 6.
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€ ﬁ' @ 52.24124.145:8085/ Gazuntifdmin/faces/settings/Listat c'|QISEg¢h |1} =] 43 & O

|2} Most Visited || Getting Started |5/ Latest Headlines

GazApp Admin Panel v.1.0 Lesjed i 72 guerost | Leaout

Settings

(Mo Settings Items Found)

Figure 6 Main Admin Page

3. Now click on the button marked “Sites” on thenmévar. Click delete and the "Add Site". Enter gia
you wish to crawl and then press save. For expe@iiatien purposes you can use
http://aws1.gazunti.com/small_crawl/

[8h Most Visited [} Getting Started |3 Latest Headlines

GazApp Admin Panel v.1.0 Logged in as gazroot. _ Logout

Add Site

Add Site

Site to Crawl 17yt com/small_crawl/

Save

Cancel and Return to List of Sites

4. When you have completed adding your site URLiSK on “Cancel and return to list of sites”.

@ Add Site - Moxzilla Firefox W8

Logged in as gazroot.  Logout

Add Site

Site to Crawl ywyw yoursite.com

Save

Cancel and Return to List of Sites
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5.  To modify prompts click on the “Prompts” buttiorthe men bar at the top of the screen.

6. You will then be presented with a list of promfi modify. You can edit the prompt by clicking the edit
hyperlink in the rightmost column. It should beuititye what each prompt is used for, and the défaul
prompts give you some guidelines as to what testilshbe replaced. Each prompt has an optional
placeholder “@” that will be replaced by the GazAgmen the prompt is spoken or displayed. The
meanipg of the plalceholder shpuld be obvipus to you

R 1
e f‘;' 5224124 145:8085/ Gazuntifdmin/faces/ prompts/Listxhtml (il | Q, Search | ﬂ' E ‘ ﬂ’ 9 =
[8) Most Visited || Getting Started 5 Latest Headlines
T Logged in as root. Logout
GazApp Admin Panel v.1.0 e A Sl s

Prompts

m

1..10/17Hext 10

Question |
ST Answer Type !Answer Text Weight ‘
intro intro This prompt should be changed You can do so by logging into your 1 View il
Gazhpp portal. Welcome to the INSERT NAME HERE. | can answer your Edit |
questions about INSERT TOPIC HERE. To ask or answer a guestion, Delete
\press the button on the screen and speak. What would you like to talk
| about?; | |
default reprompt What would you like to know about @7? 1 View
Edit
| | | Delete |
menu menu Please select one from the following list 1 Wiew N
Edit N
Delate b
default several_answers  There are several ways | can answer that question. 1 View !
Edit
Dalat -

7. You canthen" Reéet Webpages an=c=i Cra\_/vl Agairclibking on "Crawl" in the menu bar and then "Bes
Webpages and Crawl Again”. All web pages will thawe been cleared and will be reloaded again from
"Sites" table starting within the next minute.

T = i3 T
€ | @ 5224124.145:8085/Gazuntihdminfaces/crawl/Indexxhtml @ || Q search oW a + i O =
|&) Most Visited || Getting Started [ Latest Headlines
- Logged in as root. Logout
GazApp Admin Panel v.1.0 s .

Crawl

Reset Webpages and Crawl Again

|

8. You can click on "System Logs" and "Pages" limkthe menu bar to view the progress of crawloAlse
"Crawl Settings" and "Sites".
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e > @ 52.24.124 145:8085/GazuntiAdmin/faces/webpage/Listahtrml " @ || Q Search ﬂ' E 4+ @ 9 =
|8 Most Visited |} Getting Started |2 Latest Headlines
H Logged in as gazroot. Logout
GazApp Admin Panel v.1.0 L 2 |
List
Refresh List of Web Pages
1..1/0
Loaded Web Pages Status
hitp://aws 1 gazunti com/small_crawl Mot yet wikitext
hitp://aws1 gazunti. com/small_crawl/chickens_html Fetched
= =

Most Visited | | Getting Started 5 Latest Headlines

GazApp Admin Panel v.1.0 oGt an 2o, - Losat

List

Refresh List of Log ltems l
1.10/383Next 10

!Id I‘!’ask Is-t_ants Message |Tlmes!amp BaselUrl | |

383 PageFetcher 1 oK 07/18/2015 07:58:21 | com.gazunti.aws 1 http/small_crawl View \
382 PageFetcher 1 |OK |07/18/2015 07:58:20 |com_gazunti.aws1:http/small_craw| View E
381 |PageFetcher 1 Ok 07/18/2015 07:21:45 com.gazunti.aws1:hitp/small_crawl View

380 |PageFetcher 1 |OK 07/18/2015 07:21:44 com.gazunti.aws1:http/small_crawl Miew

379 |PageFetcher| 1 |OK 07/18/2015 07:19:13 com.gazunti.aws1:http/small_crawl View

378 |PageFetcher 1 Mothing to decode |07/18/2015 07:19:13 |Miew

377 |PageFetcher 1 |Mathing to decode |07/18/2015 07:19:11 | View

376 |PageFetcher 1 10K (07/18/2015 07:19:11 \com. gazunti. aws 1 hitp/small_crawl Miew | I
375 |PageFetcher 1 Ok 07/18/2015 05:33:56 com.gazunti.aws 1 http/small_crawl View

374 |PageFetcher 1 oK 07/18/2015 05:33:52 com.gazunti.aws1:hitp/small_crawl View

3.6 USING THE CHATBOT

1. You can test your gazapp by entering the detatbot for your site”. This URL will be of therfa
SERVERADDRESS:8085/GazuntiServer. You can thenrgmer text and chat with your gazapp. If you
loaded the site use http://aws1.gazunti.com/smallé you should see the page shown above in Figutde
first question that is asked relates to settingdipéc. In response to this question you shouldvensbrad".
Table 1 below lists some sample questions thabeaasked and the answers to those questions.
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€ > 52.24 124 145:8085/GazuntiServer,

[8) Most Visited | Getting Started =) Latest Headlines

wBe 9 & &4 O

fou:

about?;

| say |

Bot: This prompt should be changed. You
can do so by logging into your GazApp
portal. Welcome to the INSERT NAME
HERE. I can answer your questions about
INSERT TOPIC HERE. To ask or answer a
question, press the button on the screen
and speak. What would you like to talk

Brad Starkie

Brad Starkie is a person. Brad Starkie wears a blue jacket. He wears it because it looks good. He
was born 1 1967. His birthday 1s on 28th September. He 15 48 vears old. He has two children.
100% of his children are female. He eats lunch every day at 12:00 pm. He spent $6 on lunch
today. His motorcycle has a top speed of 130 km/hr. He 15 5 feet 10 inches tall. He lives 1n
Melbourne. His swimming pool holds 375,000 litres of water. Today it was 27 degrees. Brad has
been living in Melbourne for 17 vears. His foot 13 20 cm long. Brad lives 10 kms from the CBD.

Table 1 Sample Questions

Chickens

Figure 7 GazApp Chat Bot

Question

Answer

what colour jacket does
brad wear

Brad Starkie wears a blue jacket . What else wgaldlike to know?

who wears a jacket

I think that would be Brad Starkie . Brad Starkieans a blue jacket . What else would
you like to know?

how does he eat lunch

He eats lunch every day at 12:00 pm . What elsddumu like to know?

how far does he live from
the CBD

| think that would be 10 kms . Brad lives 10 knanfrthe Cbd . What else would you
like to know?

how long is his foot

There are several ways | can answer that quegtiosily, He is 5 feet 10 inches tall .
Secondly, His foot is 20 cm long , so the answeunld/de 20 cm . Thirdly, Brad lives
10 kms from the Chd , so the answer would be 10.k\ibkat else would you like to
know?

how much did they spend
on lunch today

| think that would be $ 6 . He spent $ 6 on lurmthaty . What else would you like to
know?

why does he wear a jackeg

t He wears it because it looks good . What else wyaildlike to know?

is brad a person

Yes. Brad Starkie is a person . What else wouldl@uto know?

when was brad born

I think that would be 1967 . He was born in 19&Vhat else would you like to know?

what percentage of his
children are female

| think that would be 100 percent . 100 percertiisfchildren are female . What else
would you like to know?

what is a coat

There are 3 definitions. The first is an outer gamtrthat has sleeves and covers the
body from shoulder down; worn outdoors. The fisshithin layer covering something;
"a second coat of paint". The first is growth ofrfe wool or fur covering the body of
an animal. What else would you like to know?

show me a picture of brag

I'm sorry , but | don't have a picture of that. Wekse would you like to know?

what does brad wear

Brad Starkie wears a blue jacket . What else wgaldlike to know?

which coat does brad wes

irBrad Starkie wears a blue jacket . What else wgaldlike to know?

how often does he eat
lunch

He eats lunch every day at 12:00 pm . What elsddumu like to know?

how many children does
he have

17

There are several ways | can answer that que$tisily, He has two children , so the
answer would be two children . Secondly, 100 peroéhis children are female , so
the answer would be 100 . What else would youttikknow?

where does he live

I'm sorry , but | don't know where, or even ifee did or will happen. What else
would you like to know?
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how long has brad been in | think that would be 10 kms . Brad lives 10 knmnfrthe Cbd . What else would you
melbourne like to know?

how fast is his motorcycle| | think that would be 130 kilometres_per_hour . Historcycle has a top speed of 130
kilometres_per_hour . What else would you like now?

how big is his swimming | | think that would be 375,000 litres . His swimmipgol holds 375,000 litres of watef
pool . What else would you like to know?

3.7 USING THE ANDROID GAZCLIENT

2. You can also download the Android GazClient fitoitp:/SERVERADDRESS /GazuntiSE.apk and point it a
your site. The following images are screensho@nofndroid phone. To access your server open tz€Ilizant
App as shown below.

) ;E:I-'

Gazunti JVXML
Interpreter

3. When you opened the application it should appsahown below. Press the menu button. The Mettarbis
the button to the left of the home button at th&dio of the screen.
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My name is Gazunti. | can answer your questions
about everybody listed in wikipedia as of
December 2011. To ask or answer a question,
press the button on the screen and speak. Who
would you like to talk about?

¢

4. The screen should now appear as shown below.

Server URL

The URL of the server from which responses
are collected

5. Now click on "Server URL" and the screen shawddv appear as shown below.
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Server URL

http://52.24.124.145:8085/

_ GazuntiServer/

6. Enter the same URL that you used to accesshiditebot. Make sure to include a trailing "/" chaeacThe URL
should be of the form SERVERADDRESS:8085/Gazunti®ePress OK and then exit the application by
pressing the back button until you return to theea in which the Gazunti icon appears as showowbel

=k ]
4
Al

-
©

Gazﬁnti JVXML Gazunti
Interpreter

7. You can now ask the same questions that youdasken accessing the chat bot as listed in Tableoke. The
first question that is asked relates to settingdipéc. In response to this question you shouldvansbrad”. To

use speech input click tt_* icon. To enter text click on the text box and entsng the keyboard.
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4 ADVANCED APPLICATION DEVELOPMENT

To create a custom application, you can begin thighGazuntiServer app and modify it.
Modification can be as simple as
0 Maodifying the Java properties file that allows youselect which component you want to customise,
including which indexer to use, or whether the difplace and person tables are used.
0 Replacing the String rewriting rules. (See secti@).
0 Replacing Context free grammars for concept spptee Section 4.8)

If you want to interwork with a structured datahasent to create custom question types or writeecgdu will
need to use the Eclipse SDK installed on the sef@do so requires that you have skills in théofeing areas

o Java

o0 Tomcat

o Eclipse

o XWindows
o MySQL

If you wish to write your own version of the pargeu will also need expertise in BYACC/J.
The remainder of this document describes the uyidgrcomponents that can be modified (see sectién 4

4.1 USING NOMACHINE AND ECLIPSE

The Amazon GazCloud server image comes with ah@efoftware and source code required to develgdhrce

code. To access the SDK perform the following

1. First you need to start the NX server. By ddfthé server does not run to prevent unauthorisedss to the
machine. If you do start the server you should iclansmodifying the inbound rules on the securitgugr to
limit the IP addresses that can be connected t0 48Ghe server.

2.  Download and install the nomachine executaiole fhttps://www.nomachine.com/download

3. Start nomachine you should see the window sHulow

fll] NoMachine ; [ESEEE)

Welcome to NoMachine NOMACHINE

Insert the service URL or IP and press enter

Use an IP from the list to connect to this desktop

Click Mew or Edit to customize a connection

B Don't show this message again Continue

4. Click Continue then click on Connect. Then cm

5. Select NC protocol
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6. Enter the host in the next window

-
Eﬂ] Nobachine

New connection

Protacal

Insert the hostname or IP and port where you want to connect.

Il 52.74.124.145| Port R}

¥ Use UDP communication for multimedia data

=)

NOMACHINE

Continue

7. Use Password authentication
8. Don't use a proxy
9. Click on the new connection

Recent connections

) vim

GT Order by

-

10. You should now see the following on your digpla
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r = N
fli] NoMachine - Connection to 52.24.124.145 o e

Verify host authenticity NOMACHINE

145 can't be established. The certificate fingerprint is: 6E96 1E1E C4
&7 FF 50 81. Are you sure you want to continue connecting?

11. Click "Yes"
Use the username samba and the password that tered@mwhen you changed your password by enterirap s
/root/bin/password_manager.sh. In this case weusdl the password "newpassword"

rEﬁ] NoMachine - Connection to 52.24.124.145 . E=E)

Connection to 52.24.124.145 NOMACHINE

Please type your usernarne and password to login.

Username  EEIGUE]

Password

B Save this password in the connection file

12.

4.2 JAVA PROPERTIES FILE

Each GazApp contains the file gazunti2.propertiblwdefines a number of implementation optionsiierserver.
The properties file for the main server is located
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/opt/tomcat/GazAppl/GazuntiServer/WEB-INF/classasigti2.properties

If you modify the java code and reinstall the wie this file will be clobbered. Therefore beforewupdate the war

file perform the following

0 Login as root
o0 cd /opt/tomcat

0 bash backup_properties.sh

After you reinstall the app do the following
o cd /opt/tomcat

0 bash restore_properties.sh
0 restart the app using the tomcat manager http://ROERVER:8085/manager/html

The properties that can be contained in the filestwown below. The properties are listed in theood importance.

The lower the number the more likely it is that yaill want to modify the property.
Table 2 Properties Used by the Gazunti Server

Property Purpose Possible Example Value
Values
dbuser.database Name of MYSQL | The value of GazAppl?characterEncoding=utf8

database and
encoding used

dbuser.url and
dbuser.databa
se are
concatenated
and passed to
dbuser.url.Driv
erManager.get
Connection()

dbuser.url

URL used to
access database

The value of
dbuser.url and
dbuser.databa
se are
concatenated
and passed to
dbuser.url.Driv
erManager.get

jdbc:mysql://fexample.com:3306/

Connection()
dbuser.user SQL user root
dbuser.passwd Password of password
database
indexer.type The type of every_word/titl | gazcrunch
indexer used es_and_sectio
ns/headings_a
nd_guts/solr/g
azstar/email_t
hread/gazcrun
ch
resolver.set Determines which | mail/wikipedia | wikipedia
set of question
types are
supported
partial_parser The type of partial | ConceptParser | ConceptParser
parser used /ChartParser
decode_anaphora if set to 1 will Oor1l 1
decode pronouns
such as | and you
into proper nouns,
mainly used in
GazMail
question_answerer.s | file prefix of term C
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et_topic_prefix

rewriting system
for setting the
topic "what would
you like to talk
about"

page_loader.config_f

ile_prefix

file prefix of term
rewriting system
for loading pages

../GazAppl/GazuntiServer/stagel3

question_answerer.c

onfig_file_prefix

file prefix of term
rewriting system
for answering
guestions

../GazAppl/GazuntiServer/questions

gazmail_indexer.con

fig_file_prefix

file prefix of term
rewriting system
for setting the
topic "what would
you like to talk
about"

../GazAppl/GazuntiServer/gazmail

people_rules_index_

table

MySQL table
containing named
entities

‘people_rules_index’

people_rules_table

MySQL table
containing
indexes to named
entities

“people_rules’

classifier_table

MySQL table
containing words
for noun type
classifier

‘noun_words’

noun_type_table

MySQL table
containing prior
probabilities for
noun type
classifier

np_classes

localstoreprefix

A prefix to be
added to the URL
to display an
indexed item

Any Valid URL
prefix

http://www.example.com/GazMail/dynami
c?id=

wordnet.directory

Directory of
wordnet files

../GazAppl/GazuntiServer/dict

bag_of words.max_

keyword_len

The Maximum
length of an index

Any Integer

40

gazcrunch.server

URL of the
GazCrunch
Server for
transferring from
one server to
another

http://aws2.gazunti.com:8085/GazCrunch/

wikipedia.server

URL of the
GazStar Server
for transferring
from one server to
another

http://aws2.gazunti.com:8085/GazStar/

test.data Directory of files /opt/tomcat/GazAppl/GazStar
for unit tests

crawl_cmd Allinux command | The path of an | /opt/nutchdata/GazAppl/crawl.sh
to crawl a site executeable

nutch_dir A directory Any valid path | /opt/nutchdata/GazCrunch
containing
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executables used
by nutch
seedfile Solr Seed file /opt/nutchdata/GazAppl/conf/seed.txt
solr_prefix URL for SOLR http://127.0.0.1:8085/solr/gazappl/collecti
web services onl
solr_url URL for SOLR http://127.0.0.1:8085/solr/gazappl
web services
database used for GazCommon
part of speech
tagger.posdb tagging

Table 3Possible Values of the indexer .type Property

Value

Meaning

every word

The indexer takes into account everyvima page.

tittes_and_sections

The indexer considers onlyitles of pages and sections within the page.

headings_and_guts

The indexer considers the ¢itflpages and sections within the page, but ifrince find
a match it also considers every word in a page.

solr Uses the SOLR indexer. The use of SOLR andtNistnot recommended
gazstar The GazStar indexer. Uses the people fBienumber of pages is fixed.
email_thread The GazMail indexer.

gazcrunch The GazCrunch indexer, a more genersioveof the GazStar indexer

4.3 SQL DATABASE

The GazCloud server comes with both MySQL and PHRd#yin installed. You can access PHPMyAdmin via
http://[SERVERADDRESS/phpMyAdmin or https://SERVERBRESS/phpMyAdmin. By default all GazApps
share a common database of proper nouns, spedgifieple and places. Each GazApp can also hawavits
proper noun database. Table 4 lists the tablesingBdzApp databases. These tables can exist iorthelatabase
or can be split and shared across multiple databaseording to the values of properties in theertes file as
described in Table 2. There are scripts for backip@nd restoring the MySQL databases in /sambgésminti.

Table 4 Tablesin the GazApp Database used in Gazunti Lite

Table

Records Module Purpose

people_rules

7,236,110 A list of all
proper nouns

sentenceindex

31874 Bag of Words Index to the
sentence table

sentences

2361 Bag of Words | A list of all
sentences in
the sentence
table

people

788892 matching name | A list of
people in
wikipedia as
defined by
dbpedia

loaded_topics

6 wiki caching List of loaded
wikipages

topics

1 wiki caching List of loaded
wikipages

conversation_log

Stores all
conversations
with the chat
bot
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users

Stores
information
about sent
cookies

Infobox

An SQL
implementation
of a graph
triple database

Table5MYSQL Tables

Database Function
GazAppl The main GazApp database
GazCommon POS data

GenericPeopleRules

Named Entity Recognition

authority

tomcat users and passwords

Table 6 The Sentence Table

Field Type Null Default
Id int(12) Yes NULL
Context varchar(150) Yes NULL
Text text Yes NULL
ordered_keywords text Yes NULL
BECAUSE int(3) Yes 0
Absorbant int(3) Yes 0

Age int(3) Yes 0
Angle int(3) Yes 0
Density int(3) Yes 0
Distance int(3) Yes 0
Percent int(3) Yes 0
Elastic int(3) Yes 0
Frequency int(3) Yes 0
Luminosity int(3) Yes 0
Money int(3) Yes 0
Pain int(3) Yes 0
Power int(3) Yes 0
Quantity int(3) Yes 0
Radioactivity int(3) Yes 0
Resistance int(3) Yes 0
Score int(3) Yes 0
Size int(3) Yes 0
Speed int(3) Yes 0
Strength int(3) Yes 0
Temperature int(3) Yes 0
Viscocity int(3) Yes 0
Volume int(3) Yes 0
Weight int(3) Yes 0
When int(3) Yes 0
Where int(3) Yes 0
Who int(3) Yes 0
BECAUSE val text Yes NULL
absorbant val text Yes NULL
age_val text Yes NULL
angle val text Yes NULL
density val text Yes NULL
distance_val text Yes NULL
percent_val text Yes NULL
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elastic_val text Yes NULL
frequency_ val text Yes NULL
luminosity val text Yes NULL
money_val text Yes NULL
pain_val text Yes NULL
power_val text Yes NULL
quantity val text Yes NULL
radioactivity val text Yes NULL
resistance val text Yes NULL
score_val text Yes NULL
size val text Yes NULL
speed_val text Yes NULL
strength_val text Yes NULL
temperature_val text Yes NULL
viscocity val text Yes NULL
volume_val text Yes NULL
Weight val text Yes NULL
when_val text Yes NULL
Where_val text Yes NULL
who_val text Yes NULL
num_words int(5) Yes NULL
heading_depth int(2) Yes 0

4.4 CRAWLER

The directory /samba/cronjobs/GazuntiServer coataishell script that crawls through web sites. el script is
run every minute using cron under the user id oftsa The results of these cronjob runs can bebgdagging
into http://YOURSERVER:8085/GazuntiAdmin and clicgion "System Logs". A log file of the output oétlast
execution of the cronjob can also be found at /sdlanbnjobs/GazuntiServer/crawl.log

The following document types are supported in Gaa@l1.1

.html .htm .php HTML text/html

Axt PlainText text/plain
.doc,.word MS word application/msword
.pdf PDF application/pdf

4.5 DEFAULT PROMPTS AND ANSWERS

To give your GazApp the persona that you want, ganucustomise the snippets of text that are aduldukt
answers that your GazApp adds to the respongsgdi fin your texts and databases. These promptaadidied
using the GazuntiAdmin application described inghetion entitled “Creating a Quick Start App”didtabove.
This full list of prompts is listed below. Most tifese prompts will not need to be modified by theatoper.

45.1 DEFAULT PROMPTS
To give your GazApp the persona that you want, ganucustomise the snippets of text that are adulétbt

answers that your GazApp adds to the respongedis fn your texts and databases. These snippessaaesl in the
prompts database. Table 7 lists some of the eritrig®e prompts table.

Table 7 Answer Wrappers

hashtag Answer Type Answer Weight

intro intro This prompt should be changed. You can do so hyihgy | 1

! Bitmapped pdfs e.g. scanned documents are nartlyisupported, and the accuracy of the readwextd be
dependent upon the accuracy of the Optical Char&eteognition system used.
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into your GazApp portal. Welcome to the INSERT NAME
HERE. | can answer your questions about INSERT TOR
HERE. To ask or answer a question, press the baotidhe
screen and speak. What would you like to talk aBout

default reprompt What would you like to know about @? 1
menu menu Please select one from the following list 1
default several_answers There are several ways | can answer that question. 1
none_of the above none_of the above| OK. We won't talk about any of them. What would yike | 1

to talk about?

load_wait load_wait | haven't loaded that page before, so it will takew 1
minutes to load it. In the meantime I'd like td t&lu some
things about @

default factoid_prompt The best answer | have is @ . 1
match_topic many_matches I've found @ matches. 1
match_topic no_match | cant locate any information about @. Perhaps | 1

misunderstood what you said. Let's talk about shimgt
else. What would you like to talk about?

match_topic one_match | found one page containing information about @. 1

match_topic one_match_continug If that doesn't sound like the right topic then kays talk 1
about something else.

completely_lost completely_lost I'm sorry | did not understand you. What would yige to | 1
talk about?

error error There has been an error loading the page aboue@.thlk | 1
about something else. What would you like to tddkws?

default no_factoid I don't know exactly but 1

default unknown Sorry, | have no idea . 1

please wait please wait Please wait. 1

452 FREQUENTLY ASKED QUESTIONS

You can also specify answers to frequently askexstipns explicity by clicking on the FAQ tab. YdBazApp
comes predefined with the following FAQS.

Question Answer

hello hello

how are you i am fine, how are you
i am fine good to hear that
goodbye see you later

4.6 STRING REWRITING RULES

The first step in processing text in a GazApp iapply string rewriting rules. String rewriting esl are used to
convert different ways of expressing the same thitma "normal form" as also to convert sentenosquestion
types on the basis of prefixes of the strings. Etanformation on string rewriting systems canfbend in (Book
and Otto 1993). The string rewriting rules are Emio the production rules of a context free granmwith the
exception that

« The left hand side of the rule defines the teig¢aeplaced and

* The right hand side defines the text to replacddfidand side with.
In this respect when applied to the task of pargngthey are written in a different order to axitfree grammars,
where the right hand side would define the texigaeplaced.
Some other differences include

e The right hand side of the rewrite rule can be &rthan one word long,

e The rules can be applied to any sub-string and

e The final outcome of applying the rules need noalsingle symbol.

Figure 8 An example String Rewriting system.
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~how ->~ #how .

Awhy -> M #why |

A #how come -> " #why .

A #length is -> ~ #length .

A #length a -> ~ #length .

A #thow long -> ” #length .

A #length does -> ~ #time_length .

A #time_length it take to -> " #time_length .
Nwhyis -> M #why .

The purpose of string rewriting rules in Gazunti is to enable different strings with the same meaning to be
treated in the same manner, while converting long complicated sentences to simpler, shorter ones.
Gazunti string rewriting rules differ from symbol reduction in AIML in that as many rules are applied to the
string, until no more rules can be applied.

Termination is a property of a string rewriting systems which denote whether or not there is a guaranteed
point at which no more rules can be applied. Take for instance the following string rewriting rules

Figure 9 A non terminating String Rewriting System

A->B
B->C
C->A

This string rewriting system is not guaranteed to terminate. If you begin with the sentence
Z A C, the rules can be applied ad infinitum as follows

ZAC=>ZBC=>ZCC=>ZAC=>ZBC=>ZCC..

A string rewriting system will terminate if and only if, all of the rules are ordered according to a well-
ordering.
Gazunti uses the length lexicographical ordering which is defined as follows

A <Bif and only if
(IAl <BI) or
((JA] == |B]) and (lex(A) < lex(B))

where
lex(A) is analogous to the alphabetic ordering, but using words instead of letters.

For instance in Figure 9the rule A-> B is not well-ordered. It can be made well-ordered by swapping the
left and right hand sides of some rules resulting in the system of Figure 10below.

Figure 10 A non terminating String Rewriting System

B->A
C->B
C->A

When these rules are applied to the sequence Z A C, there are two possible reduction sequences, either
ZAC=>CAAor
ZAC=>ZAB=>CAA

In this example above there are two ways in which Z A C can be resolved to C A A. One these involves
the use of the rule "C -> B" and one doesn't. In this case it doesn't matter what sequence of rules is used,
the outcome is the same. String rewriting systems that have this property are called confluent.

For all string rewriting systems there is a normal form which is defined as the string rewriting system with
the following properties.
e For all rules of the form A -> B, A < B for some defined well-ordering.
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e For all rules of the form A -> B, there does not exist any other rule of the form C -> D where C is
a substring of A.
A consequence of the second rule, is that there will not be any duplicate rules.

The GazCloud server includes code for testing for string rewriting systems as well as normalising
systems. Table 8lists these executables.

Table 8 Executablesused for Constructing and Executing Stage 2

Executable Purpose

Normalise Normalises a String Rewriting
System

stage2 Applies Stage2 of Gazunti to
plain text file

Gazunti string rewriting rules include the following symbols
e " denotes the beginning of a sentence
* $3% denotes the end of a sentence.
In Gazunti the string rewriting system is also used to perform the following functions
* To convert compound words to single words, in particular those related to units and
e To classify questions in Gazunti-lite.

We will now demonstrate this by applying the string rewriting system of Figure 10to three different strings,
as shown below in Figure 11

Figure 11 Examples being Reduced using a Term Rewriting System

~ How long is a piece of string $$
~ #length is a piece of string $$
A #length a piece of string $$

~ How long does it take to learn to fly $$
~ #how long does it take to learn to fly $$
A #length does it take to learn to fly $$

A #time_length it take to learn to fly $$

A #time_length learn to fly $$

~ How come the sky is blue $$
~ #how come the sky is blue $$
~ #why the sky is blue $$

~why is the sky blue $$
A #why is the sky blue $$
A #why the sky blue $$

4.7 NOUN PHRASE CLASSIFIER MODULE

As shown in Figure 2 the fourth stage is the NohraBe Classifier module. The GenericPeopleRulexbdat
includes the full names of all people listed in Wédia in the people_rules table. It also cont#iesfirst and last
names of all of these people. It also containsfathose places that are referenced in wikipediss information is
useful for identifying who and where in a senteritgou want your GazApp to recognise people plaoas things
that are not in Wikipedia you need to add rowsh&pgeople_rules and people_rules index, in yourwersion of
the database.

CREATE TABLE IF NOT EXISTS “people_rules’ (
“context” varchar(150) NOT NULL,
"name” varchar(200) NOT NULL,
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“id” int(11) NOT NULL auto_increment,
“class” varchar(50) NOT NULL default 'PERSON,
“num_words” int(2) NOT NULL default '0’,
PRIMARY KEY ('idY),
UNIQUE KEY “context™ (‘context’,’ name”),
KEY “context_2" (‘context’)

) ENGINE=MyISAM DEFAULT CHARSET=latin1;

CREATE TABLE IF NOT EXISTS “people_rules_index (
‘id™ int(11) NOT NULL,
“keyword” varchar(70) NOT NULL,
UNIQUE KEY 'id" (id", keyword"),
KEY “keyword™ (‘keyword"),
KEY tid_2" ('id")
) ENGINE=MyISAM DEFAULT CHARSET=latin1;

Figure 12 The Schema of the people rulesand people rules index table

For a phrase within a sentence to match an entheipeople_rules_table the following must occurr.
e The first word in the name must be assigned th&ltdB by the tagger.
e There must be an entry in the people_rules tallle.nfame column must match the words to be matched.
The phrase is then reduced to a single symboltivéhype as listed in the class column. This alesse
can be used to interact with the grammar in the siage.
« The first word in the phrase must exist in the peoples_index table.

4.8 PARSER MODULE

The parser module adds hierarchical structureritesees entered into Gazunti. It takes as itsis¢apioint the
output of the np classifier and POS tagger stages.
There are two possible kinds of parser that cad use
* Arright to left bounded right context free chartgex is used. The context free grammar does rernpttto
parse then entire sentence.
e Adefault LALR(1) parser generated using BYACCJ

If the partial_parser property is set to Concem®athe LALR(a) parser is used otherwise the Qtender is used.

Parsing converts sentences into structured repgagimams using a model of a language known as amgarfAllen
1995).

The default context-free grammar that comes witlr y@azApp, identifies times, dates and people, esidand
quantifier phrases such as "three kilograms"

If you are using the chart parser you can modiéyftilowing grammars
o ${question_answerer.config_file_prefix}.rulelistmains the grammar used when answering questions,
0 ${page_loader.config_file_prefix}.rulelist contaitise grammar used when loading pages and
0 ${question_answerer.set_topic_prefix}.rulelist cins the grammar used when selecting the topic or
thread.

RTLRulesstart : rules ;

rules :
rule |
rules rule

rule :
symbol BECOMES symbols '~' FLOAT EOL { mkle with_prob($1,$3,$5); } |
symbol symbols FLOAT FLOAT EOL { rtl_mktyperewrite_rule($1,$2); } |
symbol symbols EOL { rtl_mktyped_rewritele($1,$2); }|
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EOL

symbols :
symbols symbol { $$=rtl_join_rhs($1,$2);}|
symbol {$$=rtl_mk_rhs($1);};

symbol :
NONTERMINAL |
TERMINAL

Figure 13 Syntax of the GazApp Context Free Grammar
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CAPACITANCE -> CD CAPACITANCE_UNITS ~1
CAPACITY -> CD CAPACITY_UNITS ~1
CURRENT -> CD CURRENT_UNITS ~1
DATE -> CD TIME_UNITS TRP ~1
DATE -> DOW ~1

DATE -> DOW MONTH OD YEAR ~1
DATE -> DT TIME_UNITS ~1

DATE -> DOW CD MONTH ~1

DATE -> DOW OD MONTH ~1

DATE -> DOW CD MONTH YEAR ~1
DATE -> DOW OD MONTH YEAR ~1

Figure 14 Example GazApp Context Free Grammar

4.9 MODIFYING THE JAVA CODE

The AWS server image contains Eclipse and codalfaf the GazApps resident on the server. The dada can
be modified, and the installed on the tomcat seloyezxporting the war file. In addition there are

JUnit tests to perform regression testing on tleeater modifications have been made.

The server contains a fully featured debugger Fitigpse debugger) to enable debugging of the codb® server.

The server image comes with access to the publis &pository.
4.9.1 ADDING NEW QUESTION TYPES

To add a new question type you will need to doftflewing
0 Create a new instance of the abstract class coomgiaerver.functions.QueryType
o0 Create a new instance of the abstract class coomgaerver.functions.FunctionResolver
o Change the value of the property resolver.setemptioperties file to some new value e.g. myresolver
o modify com.gazunti.server.functions.QuestionAnswérad() to create an instance of your new function
resolver when it reads in a value of resolverlsat tefers to your new resolver set e.g. myresolver

When you write the code to your question type yan take advantage of the following methods in ther@Type

class. Use of these methods means that creat@mefv question type is often a matter of provigiagameters to
the relevant method.

Table 9Useful QueryType M ethods

QueryType M ethod Answering M ethod Example Question Type

process_query_say_factoid Factoid is extractedaat | DistanceQuery
time, answer returns the factoid
and the sentence

process_query_dont_say_factoid Factoid is extraatéohd TemperatureQuery
time, answer returns the
sentence

process_query_essential Answer must also contain a] CausesQuery

specified word, answer returns|
the sentence

process_query_say_factoid_needs_keywards Answeratagscontain one | LastBillQuery
of several words, answer returns
the sentence

process_query_infobox Uses the Graph DatabasedstozhildQuery
in the infobox table

Adding a new question type also involves writingvratring rewriting rules (see section 4.6). Fartenew
question type there needs to be at least onentleistring rewriting rules, such that for at teme sentence, the
output of the string rewriting system, begins vatthe symbol #X where #X is the question type.
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Factoid extraction during page loading can be imgleted using the parser module (see section 4083dd a new
factoid type do the following

0 Create a new non-terminal X in your grammar

0 Add a new column Y to the sentences table in MySQL

0 add a line of the form add_decoration_rule("X", Y8 the BagOfWordsOperator constructor.
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