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Abstract

The thesis presents Voiee Service XML (VSXML) technologies to transform the
traditional voice sérvices into.the visualized ones for mobile phoné users. The
technologies contain VSXML formatted files, VSXML Designer, and VSXML
Renderer. The VSXML file encapsulates the interactive Question Units plus the
communication protocols during the veiceservices conversation. The'VSXML
Designer is a toolkit can provide visualizablerandrhandyrapplications for voice service
designers. The VSXML Renderer generates the corresponding controls of the voice
service conversion according to.the VSXML file. The techniques have been designed
and implemented to Motorola and Nokia mobile phones. The thesis concludes the
technologies are flexible and easy to adapt. In general, the voice services can be
visualizable completely if there is no database accessing. We also addressed the future

work of the technologies.
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1 Introduction

1.1 Preface

Customer Relationship Management (CRM) is a significant issue in many
businesses, such as banking, food, and transportation. Most enterprises usually
establish a 24-hour voice service system for customers to improve users’ satisfaction.
However, a regular voice system exists drawbacks, €.g:long instructions listening,
service holding time. dt.1s not convenient for mobile users; the’phone line is busy
frequently. In 2007, a patent proposed the idea to improve presentation of traditional
voice services, which means to “visualize” voice services, and indicate this idea can
solve problems of traditional voice services. Therefore, based on the patent, we
develop an applieation that turns the voice service flow into a menu-driven interface.
In other words, the voice service can be “visualized”. The application collects each
option the user selected and dials the request sequence at.once automatically.

In the paper, first, we analyze the general Question Unit over voice service
systems. According to the communication protocols between mobile phones and the
voice services system, we define and provide the corresponding scripts. Secondly, we
describe and construct a XML standard format file for the voice services called
VSXML (Voice Service XML). The file encapsulates the interactive Question Units
plus the communication protocols. In this approach, we can improve the algorithm
presented in the patent to achieve additional flexibilities. Therefore, we design a
user-defined VSXML toolkit that can provide the visualizable and handy applications

for developers.



1.2 Motivation

Voice service can be sensed in many places in our life, for example, asking about
company’s information * ordering food and applying for credit card...etc. Customers
communicate with companies via phone line has become a habit. Taiwan Patent
200714012[1] proposed an algorithm to solve the traditional voice service system
problems for mobile users. It utilizes the characteristic of mobile phone which can
pre-dial DTMF (Dual-Tone Multi-Frequency)[2] tones prior to the actual dialing. For
that reason, we start to cooperate with the author of patent to implement it. During
design process, we realized that it is not easy to spread the idea. if there is no common
interface and usefiil tools. Therefore, we do the research into extefnision of the original

idea and expect'to make most voice services visualized more easily.

1.3 Objectives

There are several objectives in-thisresearcheFirstpwe are going to implement the
visualize voice service idea. Wethave to establish stable system architecture to make
the system work well in reality..Second, try to visualize existing voice service quickly
and easily as well as design a new one. Because ofithat, a description protocol or
format is necessary. The protocol must be capable of representing general voice
service. Last but not least, service designers should have an easy-to-use tool to design

their services in this protocol.

1.4 Research Contribution

The thesis discussed how to visualize existing voice service efficiently. A
complete solution was proposed including the description language of voice service —

VSXML and its extension programs. Additionally, we proved that VSXML is able to
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cover most voice services through experiments, and service designer could transform
original voice service into VSXML file in a short period of time with VSXML
Designer. On the other side, we tried to walk out the laboratory and to prove

practicability of our solution via many real cases.




2 Background

2.1 Voice Service and Telephony

= - .
Figure 2-1 A'large call center in Lakeland, Florida [3]

At beginning, the call center is bridged between companies and customers via
telephone, or voice services. The customer service representatives need to answer all
questions. After computer technologies advancing, lots of researches that integrate
computer and phone technology are proposed [3], for examples, applying
Text-to-Speech [4] to voice services as well as Interactive Voice Response (IVR)
technology [5]. IVR systems make voice service automatic by analyzing DTMF tones

[2]. It determines the phone button while customers pressed. In the mean time, it can



query database for the information customers requested. In the recent decade, the
advanced voice services are based upon Internet and VoIP [6]. For example,
VoiceXML [7] is a standard designed, supported by several worldwide companies,
i.e., AT&T, Motorola and IBM. The goal of VoiceXML is using the accessibility of
Internet to get services provided by voice sites. Another research topic is “Telephony
Engine”. A telephony engine is a system which implements telephone exchange with
software. The two most famous applications are Asterisk [8] and Yate [9].
Additionally, researches about Peer-to-Peer [10] Internet telephony become popular
due to success of Skype [11}.and instant messaging software, such as Windows Live
Messenger [12]. These applications provide users to communicate with their friends

using text-messaging or.voice.

2.2 The Patent

According to the background section of patent “Automatic Dial-Up System for
Communication'Apparatus”, the bestrwaytorimprovercustomers’ user experience is to
let customer spend less time listening to voice service. Researches about user
experience of voice service are.not many recently. U.S. patent publication No.
20040153322 proposed an idea “An interactive yoice response system has
speak-ahead capabilities similar to type-ahead IVR systems by determining
multi-level grammars for responses. Preferably, an existing IVR application is
processed automatically to generate a multi-level grammar database that can then be
used in recognizing multi-level responses by a user.”(Neuberger, Marc J., Panttaja,
Erin M., 2004)[13] The idea relies on the speech recognition so much, but speech
recognition technology is not perfect so far, especially in noisy environment.

The Patent “Automatic Dial-Up System for Communication Apparatus” proposed

a system described as “The automatic dial-up system uses a server and a
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communication apparatus for completing its services. The server obtains a working
content of a voice service system, converts the working content to a corresponding
table.” (Sun, Chung-yo, Chueh, Shih-nan, 2006)[1] The concepts are “visualized”
voice services, which means the content should be presented by voice is displayed by
text on the screen.

During the implementation, we realized it is difficult to visualize voice services
without a general solution. Hence we introduce, design voice service XML standards,
VSXML, a client display application, VSXML Renderer, as well as a toolkit, VSXML

Designer. We anticipate convett visualizable voice services by VSXML will be easy.

2.3 XMl (Extensible-Markup k.anguage)

Definition of XML by W3C'is *“Extensible' Markup Language (XML) is a simple,
very flexible text format derived from SGML (ISO 8879). Originally designed to
meet the challenges of large-scale electronic publishing, XML is also playing an
increasingly important role in the exchangeof-awidewvaricty of data on the Web and
elsewhere“(W3C, 2006).[14]. In the early Internet development,.information on the
Internet are mostly text:based: Absence of definitions:such as music and images limits
capability of HTML, which is detived from SGML. In addition, HTML still has
readable and poor scalability issues. The researchers developed XML, expectations
for a wide range of data to provide a more accurate description of the way.

XML itself is not a markup language. It is a plain text format that lets users
define their custom markup language. XML form is a tree-shaped structure. Listing
2-1 shows a typical XML document. The first line of a XML document is XML
declaration, which defines the XML version and the encoding used. The second line
describes the root element of this document (also called document element) which is

<book> here, and the attribute “category” of <book> element represents that this
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book is suitable for children. And the <book> element has four children : <title> ~

<author> ~ <year> and <price>.

<?xml version="1.0" encoding=""1S0-8859-1"?7>
<book category="Children">
<title>Harry Potter</title>
<author>J K. Rowling</author>
<year>2008</year>
<price>19.99</price>

</book>

Listing 2-1 XML Document Sample

Primary advantages of XML are easy to write programs which'process XML
documents ~ support a wide variety of applications * XML documeiits should be
human-legible'and reasonably clear...etc. (W3€, 2006) [14]. More and more format

are defined based on XML, such as:RSS[15], XHTML[16] and OOXMLI[17].




3 System Design and Implementation

3.1 Overview

‘ O Service |} Existing VSXML Renderer
£ )\ Designer =| VSXML file
/ VSXML UIControI
t Parser Generator
Entities

Manager

Entities \ 7
Manager File 10

Manager VSXML
P §>§ Renderer

VSXML Designer JAR file

User Interface

Event Handler

VSXML
file

Floute 1 sysem Artetine
The system architecture is shown in Figure 3-1. We divide our system into three
parts: VSXML, VSXML Designer and VSXML Renderer. VSXML Designer
provides a friendly user interface for service designer designing new service in
VSXML or transforms existing voice service into VSXML file. The JAR file
generated from VSXML Designer contains not only VSXML file but also VSXML

renderer, which renders text description to visual controls on the screen. The detailed

descriptions of each part are introduced as followings.



3.2 VSXML

3.2.1 Analysis of Voice Service

Currently, there is no standardized voice service description. In order to design a
standard format to fit in with most voice service, we collect several voice service
samples from different business such as hospital ~ bank ~ school and travel agency.
After analyzing several companies’ voice services, we found out the similar
characteristics in these serviges:

1. A voice service can be seen as a step-by-step flow. In each step, users need to
listen for a short périod, and it usually requires users to:make a selection in order to
enter the next step. We indicate the step as a Question Unitior a Question. In other
words, a typical'voice service is composed of many Question Units.

2. Normally, users response to the'Question Units consists of traditional phone
buttons, including numbers (0-9), #-and~*:

3. There are selections become meaningless after the veice service is visualized.
For example, we noticelthe choice “Repeat” appears.in many'steps during a voice
conversation. However, it is meaningless while users making selections through a
visualized user interface.

4. The users’ inputs to each Question Unit can be separated into two categories.
One is to select a choice from a menu-driven interface. The other requires users to

input information with phone buttons as indicated in the characteristic 2.

3.2.2 Definition

According to the above analyses, we can define the VSXML file as a XML

formatted descriptions which document the voice services. A VSXML format
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example is shown in Figure 3-2. In the diagram, each element and attribute is defined
as following:

<?xml version="1.0" encoding="utf-8"2>

<Project progranName="" fileName="" phoneNumber="">
<Question number="" type="" pause="" description="" endchar=""
limit="" directNextOuestion=""x»
<Choice description="" value="" />
<Choice description="" value="" />
<NextQuestion number="">
<Condition number="" value="">
<Condition number="" value="">
</NextQuesticn>
</Questiocn>

</Project>

Figure 3-2 \oice service description format of VSXML

] Project := Represents the VSXML project; it contains many Question elements as
listed below.
- programName := Program name'will be displayed after installed at mobile
phones.
- fileName :=JAR file name is packed by the VSXML Renderer.
- phoneNumber :=phone number of the voice services.
1 Question := Question Unit, this element must be included in the Project element.
- number := Question Identification, we implement it as GUID (Globally Unique
IDentifier) in C#.
- type := There are 3 different types of questions, two of them are described
according to the characteristic 4 as mentioned above.
* SingleChoice := This Question requests users to select a choice from
the Choice element in order to enter the next Question.

*  Text := This Question requests users to input corresponding

10



information, such as extension number or bank account.

*  DescriptionOnly := This Question is a statement and does not require

users’ inputs or selections. For example, the welcome banner belongs

to this type.

- pause := A Boolean value. This value is usually set in TRUE. It means a Pause
tone should be inserted into the beginning of a dial-up sequence. In
other words, it will add a short waiting period between the previous
Question and the current Question. Mistakes may happen if the
dial-up sequerice of two consecutive Questions are too close.

- description :z Description of the Question (not'included in the selections)

- endchar = During the voice services, there are, Questions; especially while
entering Text data, that require users to mput *'or # for confirmation.
However, after the voice services are visualized, service provider can
1gnore these characters.

- limit := Characters count limitation"whilerthe'Question type is in Text.

- directNextQuestion := Direct the next Question number:If this attribute is
empty, it means-the voice service-will be terminated after this
Question. The attribute exists only if there is no Choice element in
the Question element.

1 Choice := Represents the selections of the Question. If the type of this Question
is SingleChoice, the element must be included in the Question
element.

- description := Description of the selection.
- value := Corresponding buttons of the selection. This attribute must be
composed by numbers (0-9), *, or #.

] NextQuestion := Indicates the next Question of the current one and its conditions.

11



The element must be included in the Question element. After the
user answers the current Question, it should scan all the
NextQuestion elements that included in this Question and check if
any NextQuestion element and its condition match users’ selection.

- number := The next Question number of the current Question, if all
conditions in the NextQuestion element are satisfied.

] Condition := The element must be included in the NextQuestion element. A
Condition element represents a name-value pair - Question number
and users .input of the Question. If'all conditions in the
NextQuestion element are satisfied; the NextQuestion number will
become the number indicated in the Next Quesfion.

- number:= Question number

- value™ = Users input of the Question.

3.2.3 Example

<Project programMName="NCTU" fileName="NCTU" phoneNumber="88635712121">
<Question number="1" type="DescriptionOnly" pause="True"
dezgcription="Welcome to National Chiao-Tung University"
endchar="" limit="0" directNextQuestion="2">
</Question>
<Question number="2" type="SingleChoice" pauze="True"
degcription="Please choose a service"
endchar="" limit="0" directNextQuestion="">
<Choice description="Dial Extension Number" wvalue="" />
<Choice description="Check University Address" wvalue="6" />
<Choice description="Operator Service" value="9" />
<NextQuestion number="3">
<Condition number="2" value="" />
</NextQuestion>
</Question>
<Question number="3" type="Text" pauzse="True"
dezcription="Please input extension number directly"
endchar="" limit="5" directNextQuestion="">
</Question>
</Project>

Figure 3-3 NCTU voice service protocol of VSXML
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Welcome National Chiao Tung University

Please choose a service

Operator service Dial extension Check university
number directly address

Please input extension number directly

. Figure 3-4 Flow diagram of NCTU voice service

Figure 3-3 1.)'revides an exafr;pl'e of VSXI\/[L-p'-r(')ject file for the NCTU voice
service. It consists of3 Question Units. The type of Question 1-(@1) is
DescriptionOnly. It means the Question does not require u-sers’ inputs or selections. It
only displays the welcome banner of NCTU. In z;d(iition, the Question contains no
NextQuestion element, thus the next Question becomes Question 2 because of the
attribute of the directNextQuestion in Q1. Question 2 (Q2) is a SingleChoice type
Question. There are three choices in it: Dial Extension number, Check University
Address and Operator Service. We notice there is a NextQuestion element in Q2. The
value of the attribute Number is 3. Moreover, the number-value pair in the Condition

is “2-empty”. It indicates if user’s selection in Q2 is “Dial Extension Number” with

empty value, then Question 3 will become the next Question. Otherwise, the service

13



will be terminated if user selects either “Check University Address”, having
number-value pair “2-9”, or “Operator Service”, having number-value pair “2-6”. It
does not match the Condition “2-empty”. The type of the Question 3 (Q3) is Text. It
needs user’s input, the extension number, as the description indicated. The attribute
directNextQuestion of Q3 is empty. Thus the whole voice service will be ended after

this Question. Figure 3-4 is the corresponding flow diagram of NCTU voice service.

3.3 VSXML Designer

Although the regular XML editors can provide the,abilities of editing the
VSXML files, in hereswe support a user friendly, localized editor, i.e. the VSXML
Designer to constrict visualized VSXML files. It is implemented:Wwith C# and

Microsoft Visual'Studio 2005 because of completed framework andhigh productivity

of Visual Studio QOOS.

¥isnal Customer Service Generator

File 1

= START
= Welcome to Hua Nan Bank
= Please choose a choice
= Please input your account number Fil: Name  |HwalanBank
Please input your password
Please choose a service

Project Settings
Project Name  |HwalanBank

A pplication Name |HwalanBank

FPhohne Number |S9634545874

Conditions

Ciugstion Number | 179c5h56-7b24-4c00-b03b-25

CQuestion Type SingleChoice
Pange Bignal Troe
Description Please choose a service
Ending Characters
Input Size Limit 1]

Choices

Ready

Figure 3-5 Screenshot of VSXML Designer
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3.3.1 User Interface

The user interface of VSXML Designer application contains three components:
MenuBar, QuestionTree, and Information Area. The screenshot of the VSXML
Designer is depicted in Figure 3-5. The detailed descriptions of the components are

illustrated as followings:

» MenuBar (1)
In the diagram, the MenuBashas one modulegFilelOModule. It provides
functions such as storing or loading VSXML project files aswell as packing VSXML

project files and the VSXML Renderer into a JAR file.

» QuestionTree (2)

In VSXML file, the order of the Questions is decided by the NextQuestion
element. It is uni-ditection; it.indicates 1f Question B 1s the next Question of Question
A, then Question A'will not be the:next Question of Question B. Otherwise, the
application can be trapped in a.loop. Hence, we construct a tree structure, as shown in
Figure 4-4 (2), by connecting Questions with ordered numbers. Each node in the tree
represents a Question Unit. A voice service designer can add, insert, modify and
delete a tree node. Moreover, we use a depth-first traversal algorithm here to build the
Question tree when the user opens a VSXML file. Listing 3-1 shows the

implementation of the algorithm:

void BuildTree(Question g, TreeNode parent){
TreeNode node = new TreeNode(qg-Description);
node.Tag = (;

parent._Nodes.Add(node);

15




foreach(NextQuestion ng in q.-NextQuestions){
it (ng-Number == """ || nq-Number == null |] ng-Number == "0")
{ } //Do nothing. It means there is no NextQuestion
else{

BuildTree(FindQuestion(nq-Number, questions), node);

Listing 3-1 Implementation of Depth-first'traversal algorithm

» Information Area (3)
A voice service designer needs to utilizeithe VSXML Designer to fill out the
Project Information, assign values to attributes.of the project;.e.g., PFogram Name and
Phone Numbet;‘as indicated in Figure 3-2.. Thedesigner also needs to‘enter the

property grid of Question Units as shown in the diagram (3).

[ COMTAX IVR IL - FlowDengaes

Fle Efd Vmv Hus Help

cEERd i haxBix &0 0

[sum» -1--\ o e
) ;s;mt

k;/

e } Fvariable [vaiua
P - 1
FeogDir [ Frgram Fl}
4'}" | ‘Pt [FmgDir
wabSonr 137,004
Callentd

eyl
CallerHame

CalledD
CallegNama
Fronstumbar
Calibata

Berat il o
Fadincsoni
RudirocioniONams
OullouncftegD -1
LineMody L]

iBigisioivisio:

Figure 3-6 Screenshot of CONTAX IVR 11
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The primary part of user interface of VSXML Designer is the Question Tree
which illustrates relationships of each Question Units, and the design concept of
remaining part is east-to-understand. Figure 3-6 shows a demo version of voice
service flow designer called CONTAX IVR II[18], developed by CALLURL Inc... In
the middle of figure, a circuit-like drawing represents a voice service flow “decide
which phone button that the user presses”. Though CONTAX IVR II is similar to
VSXML Designer, the functions provided by it is more complicated. All controls on
the left toolbox are about 30. Originally, we hoped users could complete a VSXML
file through dragging controls onto a blank canvas, justlike CONTAX IVR II.
However, according te the analysis of the design process, we realize that “design a
user calling flow”is much simpler than “design an IVR. system”.:Therefore, we use

intuitive tree structure to show relationships of each’'Question Units. Figure 3-7

depicts the voice service flow as same as Figure 3<6 designed in VSXML Designer.

Y¥iznal Customer Service Generator E] E| §|
File
2 START Project Settings
Press any key on the phone touch pad )
. . Project Name
File Name
A pplication Name
Phone Number
Conditions

Ciuestion Number | b90e47a6-7861-46cd-babt-504

Question Type Text
Panz Signal True
Description Press any key on the phane
Ending Cheracters

Input Size Limit 1]

Choices

Ready

Figure 3-7 Same voice flow as figure 3-6 designed in VSXML Designer
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3.3.2 Modules

The relationship between user interface and modules is depicted as Figure 3-1.
According to the diagram, user interface bridged users and kernel modules of
VSXML Designer, like Entities and File IO Manager. Besides, VSXML Designer is
an Event-Driven application. In other words, the bottom modules will be executed
after an event was triggered. The detailed descriptions of these modules are illustrated

as followings:

>  Entities
Module Entities is composed-of many basic entity classes such as class Question,
class Choice and class NextQuestion. The class diagram of'these classes is
shown as Figure 3-8. Two main functionalities of module Entities are keeping the

value of each element and becoming parameters between event handler and File

10 Manager.
Entities
Question NextQuestion
1 1..%

+ number : String <> + number : String
+ type : String + conditions:
+ pause : bool NameValueCollection
+ description : String
+ endChar : String
+ limit : int . Choice
+ choices : List<Choice> 1 1.
e S < + description : String
List<NextQuestion> +value : String

Figure 3-8 Class diagram of module Entities
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»  File IO Manager
File IO Manager deals with events related to file input and output. There are
three functions in this class: SaveVSXML(), LoadVSXML() and BuildJAR().

The detailed descriptions of these functions are illustrated as followings:

B Save/Load VSXML
In C# programs, the System.Xml.dll(dynamic link library) file must be
referenced if it has to access a XML file. The following lines of code are part of

function LoadVSXML():

XmlReader reader = xmlTextReader.Create(path);
//path: absolute path of VSXML file
while(reader.Read()) {
//start reading VSXML file until end of file
if(reader_NodeType == xmINodeType.Element){
if(reader._Name.Equals(“Project™)) {
// Retrieve information of Element Project
be
else if(reader._Name.Equals(“Question™)) {
// Retrieve information of Element Question

}

//0ther codes

Listing 3-2 Loading VSXML file
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The code of SaveVSXML() is very intuitive as well. It writes elements and

attributes to VSXML file orderly:

XmITextWriter writer = new XmlTextWriter(path);
//path:absolute path of VSXML file

loWriter.Formatting = Formatting. Indented;

loWriter _WriteStartDocument();

loWriter WriteStartElement(“Project™);

loWriter _WriteAttributeString(““programName”, programName) ;
loWriter WriteAttributeString(“fileName”, fileName);
loWriter _WriteAttributeString(‘““phoneNumber”, phoneNumber) ;

//Writing Question elements to VSXML file

loWriter.WriteEndElement(); // Close the corresponding element

Listing 3-3:Saving VSXML file

B Build JAR

Function BuildJAR() packs VSXML file and VSXML Renderer into a JAR file.

Listing 3-4 is part of'codes of the function: To achieve that, the main idea is to

call execution file jar externally through the Process object under namespace

System.Diagnostics. The Process object can “Provides access to local and remote

processes and enables you to start and stop local system processes.”[{f# [ | MSDN]

Method write() of the Process object simulates condition of entering commands

in Windows console mode, hence we can execute jar.exe with parameters

through it as shown in Listing 3-4.

Process p = new Process();
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p-Startinfo.FilleName = "‘cmd.exe™;

p.Startinfo.CreateNoWindow = true; // Set no pop-up window
p.Start(); // Start this process

p.Standardinput._WriteLine(/* Command for packing jar file */);
p-Standardlnput.WriteLine(“exit"™);

p-Close();

Listing 3-4 Building JAR file

3.4 VSXML .Renderer

VSXML Renderer is a program rendering.the VSXML file.displayed on mobile
phones. The program is implemented under Java Micro Edition environment. The
VSXML Desigher packs the VSXML project file and the VSXML Reénderer into a
JAR file, laterinstalled it in mobile phones: The Renderer executes the VSXML
project file directly. The Renderer using an open source XML parser for Java Micro
Edition device called Xparse-J[19] to decompose the VSXML file and transform the
Question elements into a Question object array. The detailed imnformation of

implementation is described below.

3.4.1 Rendering VSXML

While the mobile phone, or the client application executing the VSXML
Renderer, the first Question Unit will pop up. Figure 3-9 illustrates VSXML Renderer
renders two different types of Questions. According to the types of the Questions, the
Renderer interprets them differently. If the type is SingleChoice, the Renderer
generates a Menu Driven form. If the type is Text, the Renderer generates an input

box including the count limitation of the input characters. A dial-up sequence is kept
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inside the Renderer to record the attribute values of the Questions that user entered

orderly. The sequence will not be activated until the directNextQuestion of the current

Question is empty.

S60 3rd Edition MIDP SDK FP2, Beta - winscw udeh [Z][2]R) | = s60 31 Edition MIDP SDK FP2, Beta - winsew udeb CEX
Fil: Tools Help File Tools Help
@ QVGA portrait 240 x 320 + bottom sk @ QVGA portrait 240 x 320 + bottom sk
D Keypad OFF CJ Keypad OFF
:E':VHZ%EHT 13:08 Eﬁﬂﬁ%ﬁfﬂ_— 1309
¥ o T (14) 2123 0
RRIERTIE i ESR
o FHFxH |
o He%i
o RITHEH
> %R
o SNEZEF

o HRIE-TZ N EREAE
o {RiE-EREE A R A ..

il ER é&% YT S é&%
() @ E [ () (g [~ [
=18 S ﬂ = (8 15 ﬂ U
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Figure 8-9 Rendering d_iff'erent types of Que:stions by VSXML Renderer

3.4.2 Dial-Up Sequence b

Assuming, a VSXML project file including n Question Units, we can express the

dial-up sequence in a normal expression as followings:

Dialup Sequence D = Phone number + i —E‘I"*n [pause of Qi][answer of Qi][endchar of Qi]

For example, the VSXML project file of the NCTU voice service, a user is trying
to reach the extension 56631 under the NCTU main phone directory, i.e.,
+886-3-571-2121. According to the normal expression, the dial-up sequence is

presented as: “88635712121p56631”. This dial-up sequence will be automatically
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activated, and the voice connection will be established to the extension directly.
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4 Scenarios Demonstration

4.1 System Flow Scenarios

Protocol of Voice
Service Service
(3) (2)

— o
VSXML
Renderer m@ M (1)

s Mabile phone
and the User

Generate

_ Auto-dial
TN __J_‘E"R Fi I_'_E___ﬁ\ corresponding
VSXML ) characters
Designer | VSXMLfile ||

|

e

(4)

________________

Figure 4-1 System Flow Scenarios Diagram

The scenarios of the system flow diagram are shown in Figure 4-1. In the
diagram, according to the communication protocols between mobile phones (1) and
the voice services system (2), initially, the service designer uses the toolkit, VSXML
Designer (4) to implement the voice service flow scripts (3). When the process is
completed, the VSXML Designer transforms the scripts into a VSXML format file (in
5). The JAR Builder Module in the Designer will pack the client display application,
VSXML Renderer (in 5) implemented in Java Micro Edition environment, as well as

the VSXML file into a JAR file (5) as depicted in the diagram.
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Once the mobile device users install and execute the JAR file, the VSXML
Renderer will generate the corresponding controls according to the VSXML file.
Later, the executed program records users’ selections as a dial-up sequence. These
selections are displayed, presented as a visualized interface at the mobile phone. At
the end, the dialing-sequence will be executed by the program, and the user can hold

on and wait for the responses as requested.

4.2 Creating VSXML File

Welcome to Hsin Chu Hospital

Please choose your language

Please choose the service

Query Doctor’s

Code Query Registration

Other
services

Please enter the date Please enter your ID number Please enter your ID number

Please select period Please enter the date

Please select department Please select period

Please enter doctor’s code

Figure 4-2 Voice Service Flow of Hsinchu Hospital

In this section, we demonstrate how to design a VSXML project by VSXML
Designer. Before executing the application, we have to set up a real voice service
script which is provided by voice service provider as a sample. Figure 4-2 depicted
the voice service flow of Hsinchu Hospital in Taiwan. We can tell from this figure that

there are 11 Question Units in voice service of Hsinchu Hospital, and the distribution
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of Question Type is listed in Table 4-1.

Types DescriptionOnly SingleChoice Text

Numbers 1 5 5

Table 4-1 Distribution of Question Type in Voice Service of Hsinchu Hospital

A new VSXML project will be presented after executing VSXML Designer. First
of all, the root of Question Tree is “START”, which means the entry point of the voice
service. Right click tree node and a context menu will pop up. Four functions can be

chose in context menu: Add Question ~ Insert Question ~ Modify and Delete. Figure 4-3

illustrates difference between.Add Question and Insert Question. Add Question adds a

new Question to the child of selected Question. On the other hand, Insert Question

inserts a new Question to the parent Qfleelicted Question. -
I | | . !. | B of
- — | I i P %h " 3
L) - a - . .... .l.
File
= START

Welcome to HsinCho Hospital

Add a
Question

Inserta
Question

Yisual Customer Service Generator

¥icnal Customer Service Generator
File File

= START = START
E§ /e lcome to HsinChu Haospital =-Please choose language
Please choose language Welcome to HsinChu Hospital

Figure 4-3 Add and Insert a Question
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¥iznal Customer Service Generator - HainChuHospital

Project Settings

= Welcome to HsinChu Hospital ProjectName | HsinChuHospitsl

= Please choose yvour language

= Please choose the service Fils Namme  |BsinChuHospital
= Enter your ID or hospital code
= Enter [he date A pplication Name | HsinChoHospital
= Select the period
Enter doctor's code Phone Number |15350654

= Enter the date
= Select the period
Select the department Cwiiianms
Enter your ID or hospital code

Ciuestion Number
Question Tyvpe
Pange Signal
Diescription
Ending Characters
Input Size Limit

Choices

Ready

Figure 4-4 Screenshot of completed VSXML file of Hsinchu Hospital

Furthermore, function Modify and Delete do modification and deletion to the
selected tree node (Question). Through the functions above-mentioned, we can finish
entire voice service design casily and service flow will be easy tounderstand because
of the Question Tree as shown.in Figure 4-4. Finally, clicking “Build JAR” button in
Menu Bar will create a JARfile after filling out the required information of this

VSXML project.

4.3 Rendering VSXML File

Mobile device users can get JAR file which is composed of VSXML file and
VSXML Renderer via Bluetooth or Over The Air (OTA) technique. The two mobile
devices we used to do experiment are Motorola E1070 and Nokia 6120 Classic. As
shown in figure 4-5, the application name “Hsinchu Hospital” is named after the

Program Name field set in VSXML Designer.
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Figure 4-5 Application,Nae on Motorola E1070 and Nokia 6210 Classic

Figure 4-6 Process of registering for Hsinchu Hospital
with VSXML Renderer on Motorola E1070
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Assume we are going to register for hospital service of Hsinchu Hospital; we
enter the requested information and choose corresponding choice according to
description of each Question Unit, then press “Continue” button until the end of flow.
Before dialing, VSXML Renderer will remind users that they still have to listen to the
voice service after pressing “Dial” button. VSXML Renderer invokes built-in dialing
program of device and dials corresponding dial-up sequence automatically. A dialog
will pop up to ask user to confirm the dialing. Figure 4-6 shows whole process of the

user registering for Hsinchu Hospital on Motorola E1070.
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5 Results

5.1 Visualized Voice Service

The comparison between traditional (nonvisualized) voice services and
visualized voice services is shown in Table 5-1. In terms of users, the most important
achievement of the visualized voice services is the users do not need to listen to the
long instructions as well as holding time. It can reduce the phone bill dramatically. It
also decreases the probability of pressing the wrong button. The users can read the
lines based on their own tempo rather than catch up the speed of the voice services.
For mobile phone users, they do not need to take the mobile phone away from ears
while pressing the corresponding buttons requested by the service.

In addition,from the service provider’s point of view, the phone lines occupancy
will be decreased. Consequently, the customer satisfaction willibe enhanced. It is the

goal that enterprises prefer to achieve.

Table 5-1 Comparison between nonvisualized and|visualized voice services (Relatively)

Nonvisualized Visualized
Voice Service Voice Service
. . Selections on
Presentation Voice
the screen
Interactive
. Long Short
period
Cost High Low
Line availability Low High
Program installed at
) . No Yes
client side




5.2 VSXML

At present, we are coordinating and cooperating with three companies, Hwa Nan
Bank (A), Chang Hwa Bank (B), and Hsinchu Hospital (C), in Taiwan, to establish
the visualized voice services via VSXML. The content of VSXML file of company A
and company B are both presented in Appendix A. Furthermore, the VSXML
technologies have been applied and validated to Motorola E1070, Nokia 6120 Classic

mobile phones and the Nokia Series 60 3rd Edition Emulator as well.

(Question Unit)

m Question Units m Units can be transformed

Figure 5-1 Capabilities of VSXML

Figure 5-1 illustrates the capabilities of converting the traditional voice services
into visualized ones. In Company A, we defined 25 Question Units. Similarly, in
Company C, 11 Question Units are identified. In these two companies, the Question

Units can be visualized via VSXML completely. However, in Company B, there are
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around 23 Question Units declared, among them, only 20, or 87%, Question Units are
visualizable. The rest 13% cannot be converted due to database access requirements
during the voice services. For instance, there is a Question Q1 during the flow of
voice service of Company B asks for user’s identification number. While IVR gets the
identification number, it will query database to identify who the caller is. After that,
the voice service proceeds with next Question Q2. Therefore, in Company B, the
voice services cannot be transformed to VSXML completely; customers need to listen

to the traditional services after Q1.
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6 Future Works and Conclusion

6.1 Future Works

6.1.1 Modification of VSXML

In the near future, we plan to extend the VSXML technologies to be capable of
including databases accessing during the voice services. Currently, several solutions
have been integrated on.mobile devices: First, RMS (Record Management System) is
a technology implemented in mobile devices to store records. Different MIDlet can
access the same records through RMS. The main concept is'similar as the well-known
database model. Therefore, a small database.can.be created in mobile devices, and
program developers can access the database by calling J2ME APIs. Secondly, the
mobile devices can query database through mobile networks, i.e., GPRS and 3G (3"
Generation) mobilejphone technelogies. The main advantage of utilizing remote
database access is that we do notneed to keep a copy of data in mobile devices.
Multiple copies of data can induce the data synchronization problems. On the other
hand, if a mobile user does not apply for mobile network services, the second solution
will not be achievable. At last, the data can be contained in an external parameter file
or a manifest file downloadable into the mobile devices.

In our system, each solution presented above has problems. Although RMS is a
common embedded mobile database, it can be integrated into our system.
Unfortunately, we have to introduce another module to handle database interactions.

In addition, the communications among modules can induce complexities and



complications. The RMS database cannot store personal data to protect privacy. The
second approach can be implemented relatively easy. However, a corresponding web
server ought to handle database interfaces, as well as the mobile devices must include
the connectivity to a mobile network. Finally, attaching a downloadable external file
into a mobile device seems more intuitive. But the solution can violate privacy and
produce security issues. According to these problems, it is difficult to find a suitable
implementation to achieve the database accessing between two Question Units in our

system.

6.1.2 Compatibility of Mobile Devices

During the regression test, we realized the dial-up sequence thay not be
applicable to all'mobile devices although the devices are compatible with JAVA Micro
Edition MIDP2:0(JSR118). After we installed:the:VSXML Renderer component, it
functions properly on Motorola E1070-model. However, it fails on SonyEricsson
78001 model. During the serviee executionythe:SonyEricsson Z8001 model operated

normally until the pause signal “p* dialed at end. Therefore,additional verifications

and tests on different models of. mobile devices are-necessary.

6.1.3 Cooperation with CT1 Companies

Currently, we continue searching for further cooperation with enterprises as well
as the CTI (Computer Telephony Integration) companies to verify our design and
system. There is no common standard for voice service formats or regulation. In the
near future, we anticipate to enabling the voice service created by the generator of
CTI companies being transformed into the VSXML formats simultaneously. In other
words, the voice service providers can distribute our VSXML solutions in mobile

devices industry.
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6.2 Conclusion

The 24-hour voice service plays an essential role in customer relationship
management. No matter how popular the Internet is, the phone line is still a faster and
more convenient choice while needed. After analyzing several voice services, we
design and develop VSXML technologies, a XML formatted standard encapsulating
the contents as well as the description languages of the voice services. Furthermore,
the voice service providers can easily design and convert the original voice services
and transform them into JAR. files executing in mobile devices through the VSXML
Designer. The VSXML Renderer, packed in the JAR file, renders the corresponding
controls on the display of the mobile device based on the VSXMULE'file and dials the
phone number with users’ choices automatically with'a bateh processing. Therefore
users can catch'the service they want very quickly-and not waste their'time waiting for

the speech ending.
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Appendix A

Case A : Hwa Nan Bank

fomer Service Generator - #HIRIT

File

= START
= BB HART

- BRERIEE
- BREEEED
 BRIEHE
mRELIED
wREEIEE
mumamEs
- BRESFED
FRETHE
- SREEWED
ERESTE
HEAMC IR AN
o NI
Tl A 2T IR
- BEEEEET
- 4 BIES
- A
o FEI AR AR
- B4 BT
AT
A2
B\ AT
FHEE0223117171
- mREEwES
- FREEWED
A B

Project Settings

Froject Name

File Name

HwalNanBank

HuwaNanBank

Application Name | ERI#RIT

Phone Number

Conditions

Question Humber
Question Type
Fouse Signal
Deseription
Ending Charscters
Lnput ize Limit

Choices

035286518

Figure/Appendix- 1 Screenshot of completed VSXML file of Hwa Nan Bank

VSXML of Hwa Nan Bank

<Project prnqramNama=“¥ﬁiEﬁ" fileName="HwalanBank" phoneNuwber="035286518">

“Questionsy
<Question number="1" type="DescriptionOnly" pause="False" descr1pt10n=“ﬁﬂ§ﬁ¥ﬂ¥ﬁﬁ-ﬁ:” endehar="" limit="0" directNextQuestion="2">
</Questiony
<Cuestion muber="2" type="SingleChoice" pause="True' descriptwn=”ﬁﬁ§¥§" endehar="" limit="0" directNextOuestion="3":»
<Choice desc:ript,wrﬁ”ﬁ%“ wvalus="1" />

<Choice description=" ﬁ'%“ walue:
</Question>

<Question nurmber="3" type="SingleChoice" pause="True" dascriptlmﬁ”ﬁﬁgﬂﬂﬁlﬁﬁ" endchar="" limit="0" directNextQuestion="0">
<Choice dascriptlnnﬂﬁ‘%ﬂﬁ” walue="1" />
<Choice description='"BREHEEE" wvalue="2" />
<Choice dascriptlunﬂﬁﬂfﬁ*" wvalue="3" />
<Choice dEscriptlurﬁ”ﬁﬁﬂﬂ” walue="4" />
<Choice dEscriptlunﬂEﬁ:ﬁiﬁ” walue="5" />
<Choice descriprion='#|PEEIE" value='6" />
<Choice descriprion="HEIREE" walue=v7" />
<Choice dascriptwnﬂﬂﬁ‘ﬂﬂﬁ” wvalus="8" />
<Choice descriprion='EEMEERER" valus=rov />

<MextQuestion number="10">
<Condition nuwber="3" wvalue="7"

</NextQuestiony

<MextQuestion number="4">
<Condition nuwdber="3" value="1"

</NextQuestiony

<NextQuestion number="21">
<Condition nuwdber="3" value="2"

</NextQuestion>

“MextQuestion nuer="23":
<Condition number="3" value="3"

</NextQuestion>

<NextQuestion number="24":>
<Condition number="3" value="8"

</NextQuestion>

</Question>

I
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<Question number="4" type='SingleChoice' pause="True" description='ZFiRIREIRER" cndchar="" linit="0" directNextQuestion="5§"x
<Choice description="ﬁl§ﬁﬁaﬁ" walue="1" />
<Choice description="BYARSTTREE" value='2" />
</ Guestion>
<Question number="5" type="Text" pause="True" descriptlon=“ﬁﬁAﬁﬂjﬁaﬁ“ endechar="#" limit="12" directNextfusstion="6">
</ (uestion
<Question number="6" type="Text" pause="True" descriptlon=“ﬁﬁlkﬁﬂ¥gﬁs“ endchar="" limit="4" directNextQuestion="7">
</ Question>
<Question number="7" type="Text" pause="True" descriptlon=“ﬁﬂlﬁ}\ﬁaﬁ“ endehar="44" limit="12" directNextQuestion="8&"»
</ Questionr
<Question nunber="8" type="Text" pause="True" descriptlon=“ﬁﬂlﬁﬁ%i§“ endechar="" limit="4" directNextQuestion="9">
</ Questionr
<Question nuber="9" type="Text" pause="True" description=“ﬁﬂlﬁﬁﬁ§“ endchar="#pl" limit="12" directMextQuestion="0":
</ Question>
<Question number="10" type="SingleChoice" pause="True" descriptlon=“ﬁh‘;gﬂﬂﬁgﬁ“ endchar="" limit="0" directMextQuestion="0">
«Choice descriptlon=“§ﬁfﬂ$" value="1" />
<Choice description="FEERHFP value='2" />
<Choice descript10n="Eﬂﬂ]ﬂ-ﬁﬁ$iﬁﬁ" value="4" fx
<Choice descriprion="% BEAMARMEE" value="5" />
<Choice descriptan="-§—I§¥Ef€&§ﬁ" valus="6" />
<Choice description="T5SUERagBH" value="7" />
<NextQuestion muber="11">
<Condition mumber="10" value="1" /»
</NextQuestion»
<NextQuestion number="17"»>
<Condition mmber="10" value="2" />
</NextQuestion:
<NextQuestion nurber="18"»>
<Condition number="10" value="4" />
</NextQuestion»

</ (uestion>
| I =

F i .
<Question nurber="11" type="SingleChoice' pause="True" des-cr—lptlonﬂﬁﬁgﬂl$" endchar="" limit="0" directMNextCuestion="0">
<Choice deseription='FERBTRECFIER" value=1v />
<Choice deseripcion="EHITRECRIERY value=r2 />
<Choice description="fEEEAR[E" value="3" />
<Choice descrlptlon=”ﬂ-ﬁﬁﬁfﬂ$” valus="4" [o
<HextQuestion mumher="12">
<Condition numher='11" value="1" />
</NextQuestion>
<NextQuezstion number="13"»
<Condition mmber="11" value='2" />
</NextQuestionr
<HextQuestion mumber="15">
<Condition mmber="11" value="4" />
<{NextQuest ion>
</ Questionx
<Question mumber='12" type='SingleChoice' pause='True' description='ITAREEHIEH" endchar="" limit="0" directlext{uestion="0">
<Choice deseription="TEEATEEHIER" value="1" />
<Choice description=”ﬁ‘$ﬁﬁ5ﬁj " oyglus="2" Sy
</ (Queat ionr
<Question mumber='13" type='SingleChoice' pause='True' description='FREHEHIEH" endchar="" limit="0" directlext{uestion="14"%
<Choice deseripcion='[EERIERY value=r1v /3
<Choice description="{S@IF[ER" vale="2" />
<{Questionr
<Question mmber="14' type='SingleChoice' pause='True' description='FARiEEHEH" endchar="" limit="0" directNextOuestion="0">
<Choice deseription="SEHATRECHIER" value='1v />
<Choice description=" EEETEEHIER value='2" />

</ Question>

<Question nurber="15" type="SingleChoice" pause="True" descrlptlon=”ﬁ§ﬁ§ﬁfﬁﬁ" endchar="" limit="0" directMextCuestion="16">
<Choice descrlptlon="ﬂ-E‘Eﬁ5ﬁ]$" valus="1" /&
<Choice descrlptlon="ﬂ-Eﬁﬁ5ﬁ]$" valus="2" /&

</ Questionr

<Question nurber="16" type="SingleChoice" pause="False" descrlptlon=”ﬁ§ﬁ§ﬁ¥ﬂﬂ" endchar="#" limit="0" directMextCuestion="0">
<Choice descrlptlon=”¥ﬁ" value="01" />
<Choice descrlptlon=”§¥" value="02" /=
<Choice descrlptlon=”ﬁﬁ" value="03" />
<Choice descrlptlon=”,§}'ﬂ'" value="04" /3

</ Questionr
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<Question number="17" type="SingleChoice" pause="True" descrlptiun=“ﬁ§§§ﬁﬂﬁﬁ” endchar="" limit="0" directNextQuestion="16">
<Choice descriptlon="ﬂﬂﬂ]ﬁ$" valus="1" /»
<Choice descriptlon="ﬁﬂ]ﬁ$" valus="2" /»

</ Questionr

<Question number="18" type="SingleChoice" pause="True" descrlptiun=“ﬁﬁiﬂaﬂ,ﬁﬁg” endchar="" limit="0" directNextQuestion="19">
+<Choice descriptlon="ﬁ§ﬁﬂ¥ﬁ" value="1" />

</ Questionr

<Question number="19" type="Text" pause="False" descript10n=”ﬁgj}\’rﬁ‘{ﬁiﬁﬂﬁﬁ” endchar="1" limit="7" directlextQuestion="20">

</ Questionr

<Question numher="20" type="Text" pause="False" descriptlon=”ﬁﬁ]}\12ﬁ[ﬁaﬁ" endchar="§" limit="12" directNextQuestion="0">

</ Questionr

<Question numher="21" type="Text" pause="False" descriptlon=”ﬁﬁ]}\12ﬁ[ﬁaﬁ" endchar="#" limit="12" directlextQuestion="22">

</ Questionr

<Question number="22" type="Text" pause="False" descriptwn=”ﬁﬁ]}\ﬁﬁﬂﬁfﬁ" endchar="" limit="4" directNextQuestion="0">

</ Questionr

<Question number="23" type="DescriptionOnly" pause="False" descrlptiun=“ﬁmmﬂll?l?l“ endehar="" limit="0" directNextQuestion="0"»

</ Questionr
<Question number="24" type='SingleChoice' pause="True' description='"JARiEEialEHE" endehar="" limit="0" directNextQuestion='0":

<Choice description="FREBBf value=r1v />
<Choice description='FEECEIREY value="2v />
<NextQuestion nwuber="25":
<Condition nurber="24" value="1" />
</HextQuestiony
</ Questiony
<Question mumher="95" type="SingleChoice’ pause="True' description="FSBIBHHEME" endohar="" limit="0" directNextQuestion='0's
<Choice deseription='EREEHEEF" valuz="1" />
<Choice deseription=' BSCIBEF valu=="2" />
<Choice deseription='{(AESEEHH" valu=="3" />
<NextQuestion nwuber="26">
<Condition nurber="25" value="1" />
</HextQuestiony
</ Questiony

-

=l i B Rl
<Question mumber="26" type='Text' pause='False" description='JARIAZESICE" endehar="" lirit="4" directMextQuestion="0">

</ Question>
</ mestions:
</Project:
i i |
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Figure Appendix- 2 Screenshot of completed VSXML file of Chang Hwa Bank



VSXML of Chang Hwa Bank

<Project pngramName="E§ﬂ_’,ﬂ-ﬁ‘" fileName="ChangHwaBank" phoneMuwher="024122222">
<Questions:
<Question nunber="1" type="Descriptiondnly" pause="False" descrlptiunﬂﬂﬂkﬁﬁﬁﬂﬁ“ endehar="" limit="0" directMNextQuestion="2">
</ Question>
<Question number="2" type='"SingleChoice" pause="True" descriptiunﬂﬁﬁgﬂﬂﬁlﬁﬁ” endchar="" limit="0" directMNextQuestion=
<Choice dascription="f§ﬁqf‘¥g” wvalue="1" />
<Choice description="ZE& 3R value='2" />
<Choice descriptionﬁ'ﬁﬁ%E” wvalue="3" />
<Choice description="EXFCER" value="4" />
<Choice description="#FRREHR" value="5" />
<Choice dascription="Rﬁ—ﬁﬂﬁ¥§ﬁ" value="830" />
<Choice description="fRiE-BREE- EOHMESR" valu=="839" />
<Choice dascriptiun="ﬁﬁ—ﬁ$§ﬁ" value="850" />
<NextQuestion number="3">
<Condition number=
</NextQuestionr
<NextQuestion number="5">
<Condition nurber="2" valus="8§30" />
</MextQuestion>
<NextQuestion number="8">
<Condition number="2" valus="850" />
</NextQuestions
<NextQuestion nuber="10">
<Condition number="2" valus="8§39" /»
</Nextouestion:
</ Question>

2" valug="3" />

<Question muber="3" type='SingleChoice' pause='True' description='IiBiEBREE" endéhat=“ " limit="0" directiexcQuestion="0">
<Choice descriptwn="§ﬁlﬂﬂjﬁ” value="1" />
<Choice descriptwn=”ﬁﬁﬂﬂ¥” value="2" f»
<Choice description="EEHIHFIE@E" valus="3" />
<Choice descriptwn="ﬁﬁ2ﬁﬁf§m'ﬁ‘ﬁ” value="4" />
<Choice descriptwn="ﬁ§‘?¥§f§§ﬁ" value="5" />
<Choice description="FEEHAE" value="7" />
<Choice descriptlnn=”$ﬂ'ﬁ‘ﬁ%" wvalus="8§" />
<Choice descriptlunﬂﬁﬁﬁj\” value=
<NextQuestion nuier="4">
<Condition number="3" value="1" />

</NextQuestion:
<NextQuestion nudier="19">
<Condition number="3" wvalue="3" /»
<fHextQuestions
<NextQuestion nudier="21">
<Condition nuwmber="3" valus="9" />
</NextQuestion:
</Question>
<Question number="4" type="SingleChoice" pause="True" dEscr:Lpt.lDrF”ﬁEEﬂEEIﬁH" endchar="" limit="0" directlNextfusstion="18">
<Choice description="{EIREREITH" value="1" />
<Choice deacription="3¢ BAHHEZR" value=rav />
<Choice description='F[ZEEHP value="3" />
<Choice descriptwn="ﬁ$ﬁﬁ" value="4" />
<Choice description="EhEA EIMAES value="5" />
<Choice description="#3EEBBIEZ 3" value="6" />
<NextQuestion nurber="5":
<Condition number="4" valus="1" />
</NextQuestion:
</Question>

<Question mudber="5" type="Text' pause="False' description="TRAMRIL' endchar="#" limit="14" directMNext(uestion="6">
</ Questiony
<Question nuwiber="6" type="Text" pause="False" description=“ﬁk¥§“&§ﬁ“ endchar="" limit="4" directMNextQuestion="0">
</ uestionr
<fuestion number="7" type="SingleChoice" pause="True" description="ﬁ§§ﬂ]$" endechar="" limit="0" directlextQuestion="0">
<Choice description="ﬁﬁqﬁ§,’(" value="1" j»
<Choice description="ﬁﬁq§§(" valus="2" />
<Choice descriptionﬂm“ value="3" />
<Chaoice descriptionﬂﬂ-ﬁﬁg{" value="4" j»
<Choice deseriprion='4REEIBERE" value='5" />
</ Question»
<Question nuwber="8" type="SingleChoice" pause="True" description="ﬁﬁﬁlﬁﬁ" endehar="" limit="0" directNextQuestion="9"»
<Choice description="HIHQ" value="1v /&
<Choice description="§ﬁq“ value="2" /»
</ uestionr
<fuestion number="9" type="SingleChoice" pause="True" description="ﬁﬁﬁl§ﬁ" endechar="" limit="0" directlextQuestion="0">
<Choice description="$—m$" value="1" />
<Choice description=”ﬁ'ﬂ§ﬁ$" value="2" /»
<Chaoice description=”%%ﬁﬁ$" value="3" />
<fDuestion>
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<Question number="10" type="Text" pause="False" description="ﬁ]lﬁaﬁ“ endchar="#" liwit="14" directNextQuestion="11"»

</ Question>

<Question mmber="11" type="Text' pause='False' description='TIABTHIE' endchar="" linit="4" directlextQuestion="0"s

</ Questionr

<Question number="12" type="Text" pause="False" descriptiunﬂ‘ﬁjkﬁaﬁ“ endehar="#" limit="14" directMextQuestion="13":

</ Question>

<Question mumber="13" type="Text" pause="False" description="ﬁjkﬁﬁ‘%ﬁ” endchar="" limit="4" directNextQuestion="0">

</ ueationy

<Question number="14" type="Text" pause="False" descriptiunﬂ‘ﬁjkﬁaﬁ“ endehar="#" limit="14" directMextQuestion="15":

</ Question>

<Question number="15" type="Text" pause="False" description=”ﬁ]l%§‘ﬁﬁ” endchar="" limit="4" directNextCuestion="16">

</ ueationy

<Question mumber="16" type='Text" pause='False" description="WAGAIHEIEIEH" endechar="" linit="6" directNextQuestion="17'3
</ Question>

<Question number="17" type="Text" pause="False" description=”ﬂlﬁﬁ}:§§ﬁﬁ_ﬂjﬁ“ endchar="1" limit="6" directNextQuestion="0">
</ Question>

<Question nuwbher="18" type="SingleChoice" pausze='"True'" descrlptlonﬂﬁﬁﬁrﬁﬂ" endchar="" limit="0" directMNextQuestion="0">
<Choice description="P¥3" value="1" /»
<Choice descrlptionﬂﬁﬁ" valus="2" fx
<NextQueation nunber="14">
<Condition mmber="4" value="2" />
<Condition mmber="18" value="1" />
</NextQuestion>
<NextQueation number="7":
<Condition mmber="4" value="3" />
<Condition mmber="18" walue="1" />
</NextQuestion>
<NextQueation number="8§"r
<Condition nuber="4" value="4" />
<Condition mmber="18" walue="1" />
</ NextQuestion>
<NextQueation nuwber="10">
<Condition nmmber="4" valus="§" />
<Condition mmber="18" values="1" />
</NextQuestions
<NextQueation nuwber="12":»
<Condition mmber="4" valus="6" />
<Condition mmber="18" walue="1" />
</NextQuestion>
</Ouestion:
<Question mumber="19" type="Text" pause="False" descriptlon=“ﬁkﬁaﬁ" endchar="#" limit="14" directNextQuestion="20":>
</Ouestion:
<Question nuwher="20" type="Text" pause="False" descript10n=”ﬁlﬁﬂfﬂ‘}%ﬁ‘@iﬁ" endchar="" limit="4" directMextQuestion="0">
</Ouestion>
<Question mmber="21" type="Text" pause="False" descriptlonﬂmkgﬁ}ﬁﬁﬂﬁ” endchar="#" limit="9" directMextlueation="0">
</Ouestion>
</ Questionsy
¢/Project>
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