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Abstract

The public organizations plan is to improve theliquaf service and citizen satisfaction, and
keep citizens safety and security for the wellrefshie community. To hear the real voice of the
customers, the service providers are open to psoseggestions and complaints of customers.
Providing any suggestions and lodging complainsisan easy process for the customers. They
have to follow a long procedure and formalitiesréport such problems like roads in bad
conditions, environment cleaning, potholes, rulelations, electric related problems, water
wastage etc. The purpose of this study is to inyats the problem, collect data from citizens
and service providers, analyze the data, desigameiwork based on acquired information to
solve identified problems, develop and evaluateatopype. The framework, we developed lets
citizens report problems in their city to relevanthority and track the status of their complaints
or suggestions. So, whenever people come acrosissugs in service provision, transportation,
environment cleanliness, electric, water etcheytcan inform to the concerned public body and
track issue status through mobile device. The camid are registered into the system through
the mobile application. The Global Positioning 8yst(GPS) sensor is a feature of smart mobile
devices which used to determine the exact locatfothhe problem and camera can be used to
take the picture or video of visual problem. Custosncan compose complaints or suggestions
by recording their voice. The system shows theremgublic service delivery points near the
current position of the user in the order of diseanThe customer needs to choose concerned
authority from the list. If they do not know thenm@rned authority they can get help from
mobile application. Then concerned authorities gahthe provided customer complaints and
suggestions of their own via a web application. ffaeework is evaluated considering different
evaluation metrics like software quality attributasd 1SO standards. The framework could
eliminate the problems of citizens which are difficto register complaints or suggestions and
can enhance citizen participations in service imeneent. The prototype is evaluated by sample
users by preparing evaluation criterion.
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Chapter One: Introduction

1.1. Background of the Study

Customer Complaints and suggestions are a valugtlé to improve quality of service, monitor

the public infrastructures, environments, and reslreivic problems. The citizens may have
complaints with respect to their day to day adtgit Building a smooth infrastructure to handle
customer complaints and suggestions encouragensastdo express what they think, and what
they feel. Complaint handling process that needs Iprocedure like going to the office and
standing there for hours, wasting their valuabteetand efforts discourage citizens form lodging
complaints and providing suggestions in short lipitizen participation. Cities need to make
better use of resources and become more effidialicies, regulation, citizen participations and

standards are all major components needed to auildble Smart City [1].

Improved public service delivery and greater gowent openness are important benefits arising
from the application of ICT as highlighted in th@@ernment Vision fo2020[2]. Ethiopian
ICT envisioned to develop, deploy and use infororatand communication technologies to
improve the livelihood of every Ethiopian, and opitie their contribution to the development of
the country [2]. Currently Ethiopia has 40 milliomobile subscribers and 10 million internet
subscribers. Ethiopia aspires to raise its mohilessribers to 64 million and internet subscribers
to 46 million in the GTP Il period [2]. The wirekedechnology advancements in our country
motivate to conduct a research to solve big issuegovernmental organizations and citizens.
Information and Communications Technologies presefdrge spectrum of tools that current
generation makes his/her life easy. Governments easily communicate with citizens to
improve the way of service delivery, to keep custorsatisfaction, and gather an idea from
citizens.

This study is proposed to achieve the objectivantprove the complaints and suggestions
handling practices that can be applied in any gowent organizations .The researcher designed
a framework to handle suggestions and complainmsugin mobile phone. The public body
manages the customer complaints via web applicati®ervice providers can learn to recover
from mistakes. A good feedback can turn angry,tfatsd customers into satisfied one with
improved performance of services and appropriatkitisas. The public resources or

infrastructures preserved, issues could be fixely,eand citizens will be kept from victim.



Mobile technology increasingly becomes advancenhftime to time. Most mobile devices have
GPS, and camera services. Complaints and Suggestam be supported by the Geo-spatial
information to specify the location where the peoblis situated. The customer suggestions or
complaints can contain GPS coordinates and thelgmsbin a visual form. Based on the
coordinate the issue could be plotted on the goowe for the concerned public authority to
indicate the exact location of the problem. Theljgutody can easily locate the place where the
issue has been occurred based on geospatial datecifizens may not be expected to explain
the issue; they can capture the photo of the iasdesends to the concerned government office

through his/her mobile phone.

1.2. Motivation
Currently the people of Ethiopia are being cidtitg and complaining on the public service

provider organizations. The government is striimgolve the citizen’s grievance. As part of the
community, we have the opportunity to observe sehissues that annoy citizens, make citizens
unsatisfied like public resource and infrastructutkat need maintenance and changes, poor
service quality. The nearby resident does not teplme issues before the resources are
immensely get damage. The residents report thesssiter the service or resources are damaged
and the service interrupted. For Instance: Onel dead seen lightning on the transformer. | had
no idea where and how can | suggest to the congdsndy. In that moment, one thing that
comes in mind is every citizen should have a comaation channels to contact with service
provider organization effortlessly. The idea mattesgame to conduct this study. This research
can help the citizens to report the issues thegmes without going to the office of public body
in person without wasting any time, effort and witinimum cost. The public bodies also know

the problem early and rectify the issues on theslE<itizen suggestions.

1.3. Statement of the Problem
Good governance is impossible without the citizguesticipation [3]. Ethiopia is one of the
democratic countries in Africa; government has beerking with citizens cooperatively.
However currently there is a semi manual complaant$ suggestion management mechanism to
keep public resources, customer satisfaction amelc®ive customer suggestions and complaints.
Currently, citizen can communicate to the governmmanganizations or public body through
phone call, website, or by going to the office ergpn. These reporting mechanisms may not be
efficient (take cost and effort), phone numberltdd service providers may be unavailable, and
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phone line may be congested at pick time or theceprovider contact information may not be
known by customer. Because of these reasons cestomald not report their suggestions and
complaints to the concerned authority which leadspbor service quality and customer
satisfaction. So far many researchers proposed rmgres of complaints handling solutions.
Each proposed solution designed for a specificrorgdion in a particular city. Developing a
solution for each service provider in each cityde&o high development cost and complaints
handling system may not be convenient because siseuld have a complaint reporting
mechanism of each service provider. Previous wodes SMS with GSM network and web
application to register complaints to service pdevs. The complaints and suggestion handling
mechanism should consider most of the user plafand enable customer to send media file

such as image, audio and video in addition tonedsage via an internet.

1.4. Research Questions
While conducting this Research, research questi@nsesearcher focus on are listed below.
* What factors are hindering citizens from lodge ctznmps and provide suggestions?

* What techniques could increase citizen engageomrepublic infrastructure controlling and

quality of service delivery?
» How to achieve principles of good complaints hamgih
* How to design a framework that is applicable for s#rvice providers to manage
complaints and suggestions?
1.5. Objectives
1.5.1. General Objective
The general objective of this research is to desigramework and to develop a prototype of
integrated complaints and suggestions system forices such as electricity, water, road,
transport, and policing.

1.5.2. Specific Objective
* Review literatures to understand work done on thmptaints and suggestion handling
strategies, chose appropriate tools and techn@ogie
» Collect data from the citizens and government amgdions to get relevant evidence
about the current situation of complaint and sugige$andling.

* Analyze the collected data to get information



* Propose an appropriate framework based on the zsthlyata to enable all organizations
to handle complaints and suggestions properly dsd eustomers could lodge their
complaints and suggestion in simple way.

* Design designated architecture of complaint andyssigpn system to develop a system
that has good quality attributes.

» Develop prototype of a complaints and suggestigatem

» Evaluate the developed prototype system based esdftiware quality perspective and

system usability principles.

1.6. Scope and Limitations

The core feature of this thesis is to enable alWegomental organizations to implement
convenient complaints and suggestions managemstamns\and citizens could provide issues via
their mobile phone by a means of mobile app. Thishhology improves the semi-manual
existing system. The study is focused on governahesgrvices in handling complaints and
suggestions. The issues suggested by the citizams be routed between government
departments. Suggestions or complaints may cooma ffifferent platforms or protocols like
email, mobile app, portal, phone call and SMS. f@szarch has been conducted on government
sectors which provide customer services like Wated sewerage, Electricity, Road, Road
transportation, and policing. The Suggestion systamhandle a request from Mobile apps. The
service providers get their suggestions from wepliegtions. Other third party may include

other suggestions or complaints platforms to sendest to the concerned public body.

1.7.  Significance of the Study
The study has significant importance for citizend @ublic service providers and government.
By investigating factors that block customers tokenaomplaints and suggestions provide
appropriate solution that can eliminate these factéhe following are major significance of the
study.
* Reduce the information gap of citizens where aitizean gain information of each
service providers through single channel with apsentap. Organizations can host their
information to the public to be accessible by altomers without navigating to several

websites.



Citizens can report complaints and suggestioné¢orélevant public service provider
without any inconvenience.

Issues could be resolved early before the probleanged to serious. For example, if an
electric poll susceptible to falls down, citizersige in that area can suggests the issue
early if the communication channel established betwgovernment body and citizen.
This early suggestion may safeguard citizens froffesng

Reduce public resources from wastage. Citizens pnayide suggestion to public body
before the problem become large. For example, wapsline may leak. Citizens may
report to the public body (i.e. water and seweraghority) early before the pipe totally
broken and large amount of water lost and citizerfger with water shortage problem.
Reduced environmental pollution. The sewer mayltged in case of different reasons at
that time the sewage may explode to the land sewrfabis sewage will pollute the
environment and expose the residents to the dise&mmne citizens may dispose dry
wastes on the appropriate waste yards. In thiatsio, the nearby residents could report
the issues immediately without any time and effest and with a single click.

Reduced communication cost between government bodycitizens. Some government
bodies receive complaints and suggestions throhging call this leads to expend large
amount of cost. Most organizations process comigdaand suggestions through forms.
The proposed research could reduce this cost g usiobile network which is very
cheap compared with in person reporting and phak And it is also allowing
transferring images and large information.

Public service provider can provide sustainablesises to the public by improving
service quality based on customer complaints agdestions. Service providers can fix
issues before the service fully interrupted.

Government can save expenses to maintain sen8ceasll problem solved by little cost.
Once the issues expanded the solution require Gosfe

Citizens could get full information about servia®yiders, about where to complain, and
how to complain without navigating several websites

Public body can easily locate the area which theasxisted with the help of geospatial
data.



» The citizens can also send their complaints or ssiigns through in the form of voice,
images and text. The availability of different commcation formats helps the user easily
made complaint or suggestions.

» Government can Control and monitor crimes by esinlg strong link between citizens.
Criminal acts could be reduced with the cooperatibcitizens and government.

* Encourage citizen participation in controlling gtalof services and public resource
wastage. Convenient reporting mechanism encou@ssns’ participations.

 Complaints and suggestions can be an Input forcyoformulation and process
improvement. Well-organized data can be procesasillyeo identify frequent problems
and high problematic areas.

1.8. Organization of the Thesis
The document is organized into seven chapters. t€hame deals with introduction of the
research activity. Literature and related works aamplaints and suggestions handling are
reviewed in Chapter Two. Chapter Three depictsrédsearch methodology that the researcher
followed to conduct the study. Chapter Four is gatalysis which deals on the processing and
presenting the collected data. Chapter Five is émaonk design and prototype development
which deals on framework design, system architectilgystem components and system
stakeholders. Chapter Six presents the Evaluat®esult and Discussion followed by

conclusions and recommendations which is the lzpter, Chapter Seven.



Chapter Two: Literature Review

2.1. Introduction

Complaints are valuable information to improve thality of service. The citizens may have
complaints or suggestions with respect to theiirenment, service delivery and infrastructure
of the city. To make people living easy, technoldgpgcomes advanced. Everywhere, at every
place, there are several technologies which saleblems efficiently, effectively, and quickly in
daily activities. Complaining in person has enorsiaps and downs such as following long
procedure like going to the office and standingeher hours in line, wasting so much of their
valuable time and efforts. Information technologsoypdes several alternative solutions to
simplify human activities. Many researchers condsttidy on suggestion and complaint
handling and try to suggest solutions. In this ¢kgpsome of previously written research

documents have been reviewed and presented.

2.2. Definitions of Complaint, Suggestion, Comment, an€ompliments

Complaint: A complaint is an expression of dissatisfactianout the standard of service, action
or lack of action by the organizations or its sthét affecting an individual customer or group of
customers.

Suggestions: An idea, action or plan that is suggested or thechcsuggesting ideas to an

organization that may improve customer services.

Comments:. A volunteered individual opinion or belief, rerkaor feedback expressed by the
customer or an idea for making changes to anygbdte organization services.

Compliments: A compliment is a customer expression of posite@gnition or admiration for a

service or staff member.

2.3. Feedback
Feedback from customers is received and encouraljets very important that people
communicate the organizations or service provideith suggestions, complaints and
compliments regarding services [4]. Citizens can:

» provide constructive feedback and recognition &ff  organization

* Provide invaluable information that produces an arpmity for organization to

improve services and avoid a negative service épa from taking place again.



2.4. Complaint Handling

2.4.1. 1SO 10002:2014 Guidelines on Complaint Handling
This International Standard offers guidance for design and implementation of an effective
and efficient complaints-handling process for @hds of commercial or non-commercial actions
[5]. An organization and its customers, complaisayet benefit. If the complaints are properly
handled, the information obtained from the compkaimandling process can improve services
and processes. The reputation of the organizatéon ke improved. In a global competitive
marketplace, the importance of an Internationah&ad becomes more observable since it
provides confidence in the consistent complairgatment.
The handling of complaints with this Internatiorfgthndard can enhance customer satisfaction.
Encouraging customers to provide feedback, inclydoomplaints when customers are
unsatisfied, can offer opportunities to keep or ame customer loyalty and support, and
improve national and international competitivendsgplementation of the process described in
this International Standard can:
* Provide a customer with access to an open andmssg complaints-handling process
* Enhance the ability of the organization to addissplaints in a systematic, consistent
and responsive manner, to the satisfaction of azgiion and complainant,
* Improve the operations of organizations by enhantire ability of an organization to
identify trends and eliminate causes of complaints.
* Help an organization to practice a customer-focusggaroach to resolving complaints,
and encourage employee to improve their skillsankimg with customers, and
* Provide a guide for resolution of complaints, couél review and analysis of the

complaints-handling process and process improvestanrie.

2.4.2. Benefits of Good Complaint Handling
Complaints are an important way for the managerokah organization to be accountable to the
public, as well as providing valuable input to ewi organizational performance [6]. An
effective complaint handling system has key besefit
» It enables organizations to redresses issues raiged person who is dissatisfied in a
timely and cost-effective way.

» It provides information that improves service dety; and



A good system can improve the reputation of an miemgdion and strengthen public
confidence in an organization’s administrative gsses if complaints are handled
properly.

Increase organizations productivity. Organizatiocen monitors and control their

properties with close customer involvement.

2.4.3. Principles for an Effective Complaint Handling Sysem

Guidelines on Complaint Handling according to [& following principles are identified.

Customer Focused: The organization is committed to effective compidiandling and
should be open to feedback including complaints.

Visibility: Information about how and where to send compdaartd suggestions should
be disseminated or made easily available to custared other interested parties.
Accessibility: A complaints-handling process should be easilyessible to all
complainants. Information should be easy to undadsand appropriate to the customer.
Responsiveness: The response should be given to complainanthart $ime, resolved on
time and according to order of urgency, and the ptamant is aware throughout the
process

Confidentiality: Personal information related to complaints is laptfidential.

Charges: Access to the complaints-handling process shbldree of charge to the
complainant.

Objectivity: Each complaint should be resolved in a justiBabhd unbiased manner
through the complaints-handling process under therol of rules and regulation and
policies.

Accountability: Responsibilities for complaint handling are cleaigfined, and
complaints and suggestions are reported to theecnad body. And responses to these
complaints are monitored and reported to managearehother stakeholders

Continuous Improvement: Organizations should analyze complaints and sigges to
identify frequent problems that might identify sysiic issues and use this information in
their complaint handling systems to identify seegicprocess, and problems that need to
be addressed.



2.5. E-Complaint

Customer complaining behavior defined as the carmses of customer dissatisfaction [7], it
has long been considered an important form of madedback. On other words, Customer
Complaints Management is becoming a precarious dkecess factor in today's business
environment [8]. Complaint Management System igsiesn that can collect customer feedback
about any organization and let organizations getirttown complaints. Best-practice

organizations consider complaints as opportunities improvement. These companies
understand the relation between complaint resaiwditd customer loyalty and work hard to take
action immediately on problems that can be easBolved [9]. In addition, the researcher
believes that either Government or any system naeds feedback to identify the challenges
after running new system. User feedback can beidemesl as suggestions or complaints, which

can be strongly considered in the organizatiomtorove its services and products [10].

2.6. Mobile Platforms

The most adopted way of communication in the wadgdmobile communication with its
penetration more than all other electronic deviddd. To perform its services such as short
message service, voice calls, camera, mice, and;san operating system should be installed on
every mobile devices. The former mobile OS werepgémsince the capabilities of the phones
they had were limited. However, modern smartphawgsgports many of the features of a full-
fledged computer which includes graphics processimy, large storage spadagh speed of
central processing units , screens with high-résmiland cameras, multitasking and so on [11].
A mobile device operating system, also named a ImdD§ is an operating system that is
specifically designed to run on mobile devices sasimobile phones, smartphones, PDAs, tablet
computers and other handheld devices [12]. Thetifume and features existing in mobile
devices are determined by operating system. Thelen@$ also determine the applications
which can be installed on your device. The Inteomati Data Corporation Quarterly Mobile
Phone Tracker in 2017 result shows the most poputarile platforms as presented in figure

2.1. Q1, Q2, Q3, and Q4 are a three-month periodr{gr) of a company financial calendar.
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Period Android i0S Windows Phone Others

2016Q1 83.4% 15.4% 0.8% 0.4%
2016Q2 87.6% 11.7% 0.4% 0.3%
2016Q3 86.8% 12.5% 0.3% 0.4%
2016Q4 81.4% 18.2% 0.2% 0.2%
2017Q1 85.0% 14.7% 0.1% 0.1%

Figure 2.1 Worldwide Smartphone OS Market Sharé¢ [13

There are many mobile operating systems in thedvéd we can see on figure 2.1 most popular
mobile operating systems are Android and IOS.

2.6.1. Android OS
This is a software platform and operating systeneltged by google for mobile devices which
is based on Linux kernel. But later on Google dithbcompanies called the Open Handset
Alliance which is a group of hardware, softwared aelecommunication with the goal of
contributing to Android development. Java is itdivea development language which is the
officially supported language. The application venit in other languages should be compiled to
ARM native code. This Operating System is usedam&ung, and HTC mobiles [14].

2.6.2. iPhone OS
iPhone OS was initially developed for iPhone deviby Apple Inc . Nowadays, the mobile
operating system is called iOS and is exclusivelppert Apple manufactured devices like
iPhone, iPad, iPad 2 and iPod Touch. Apple iOSersvdd from Apple's Mac OS X operating
system [12]. It is the second popular mobile opegagystem [13].

2.6.3. Windows Mobile (Windows Phone)
Windows Mobile is Microsoft's mobile operating st used in smartphones and mobile
devices. The Mobile OS is based on the Windows @Eérnel. In 2010 Microsoft announced a

new smartphone platform called Windows Phone 7.[12]
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2.6.4. BlackBerry OS
The BlackBerry OS is a mobile operating system bigpexl by RIM (Research in Motion
Limited) for BlackBerry handheld devices [15]. TB&ckBerry OS can use only for BlackBerry
phones like iOS for apple. BlackBerry applicaticar® developed by Java, particularly Java
Micro Edition. However, in 2010 RIM introduced tiBackBerry Web development platform,
which makes use of SDK to develop standalone Wels Ay using HTML, CSS and JavaScript
technology.

2.6.5. Symbian OS (Nokia)
Symbian is a mobile operating system targeted dbilsngphones that offers a high-level of
integration with communication and personal infatiora management functionality. Nokia has
made the Symbian platform available under an ater®, open and direct model, to work with
the small community of platform development collediors. Nokia does not maintain Symbian

as an open source development project [12].

2.7. Cross-Platform Mobile Development

Most of the latest mobile operating systems arg vieh in features and suitable for developers
to develop and deploy new applications. The majoraatage of these OS is the built-in features,
such as Camera, GPS, Wi-Fi, etc. mobile app deeedogo not develop these from scratch,
which it saves cost and efforts.

The major mobile OS’s are Android, iI0S, Windows Melor Windows Phone , BlackBerry,
Symbian, and webOS, but the family of mobile OS’sncreased globally [16]. Developers that
would develop an application on various OS’s faeeesal difficulties because each OS has its
own language, different Integrated Development Emments, different API's, etc. To
overcome these difficulties of the developers, squatform mobile development tools have
been developed with the purpose to write the agitin source code once and run on different
OS’s. Developing and selling an application on ipldtmarkets with the help of these tools will
minimize investment costs [16]. The reduction opital investment for applications could
inspire developers and companies to invest modeveloping new app [16].
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2.7.1. Cross-platform Development Tools
Cross-platform mobile development tools are becgmpopular in the world due to their
characteristic to compile the application sourcalecdor multiple supported OS’sThe
application development is very easy and time gawith these toolsThere are many tools
available on the market. Developers may get coafut select one framework among them. Let
us see some of them.

PhoneGap/Appache Cordova: PhoneGap/Codova is an open-source mobile develdptoeh
developed by Adobe System Inc. which used to d@velobile applications using standard web
technologies like HTMLS5, JavaScript and CSS3 [1. a result it becomes the most popular
cross-platform framework. It avoids the need to naéive programming languages such as
Android uses Java, iOS uses Objective-C and Windelneme uses C#, Symbian and Blackberry
use C++. An application developed using PhoneGameéwork is built as a native app into
which HTML and JavaScript components are embeddetlVebViews. WebView is a thin
container which can render a web technologies igerface, and handle interactions with the

underlying device to access GPS, send a message tlop camera etc.

Cordova Application

Web App Cordova Plugins

config.xml Accelerometer Geolocation

Resotices Camera Media

£z 54

HTML Rendering
Engine(WebView)

Device Network

Contacts Storage

Native APis Custom Plugins

Figure 2.2 High-level View of the Cordova ApplicatiArchitecture [17]

Xamarin: Xamarin is popular cross-platform framework destyer the enterprise, apps are
developed using a single, shared C# codebase. ddusce code is compiled into native
applications for Android, iOS and Windows Phonee Tevelopers divide the code of Xamarin
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application into two parts which are theofe’ and the ‘uselinterface’. The ‘core’ part is

consists of data storage, business logic and tte tlmat is not part of user interface. Once this
code is written the developer can reuse acrogdaiforms. The second part is ‘user interface’
which the developer write the underlying code #h &hd use native user interface design tools

to provide a different user interface specific &le platform.

Rhodes. Rhodes is a cross-platform mobile application weVveloped by Motorola Solutions
Inc. under Massachusetts Institute of Technolo@}. [l is an open source Ruby-based mobile
development environment. It is used to build na@pplications rapidly for all major mobile
operating systems like iOS, Android, Windows Mol#leone, BlackBerry and Symbian. The

goal of Rhodes is to increase a level of produgti@nd portability in application development.

MoSync: MoSync is an open source cross platform mobildieggmns development tool. It
enables to develop cross platform mobile applicatiasing C/C++, HTML5 and JavaScript.
MoSync enable the developer to develop an appbicatising a single codebase but target
multiple platforms. It supports Android, iOS, Winge Phone, RIM, and Symbian [16].

DragonRad: DragonRad is a cross-platform mobile applicatiomefldoment framework powered
by Seregon Solutions Inc. It allows developersdsigh, manage and deploy mobile applications
once and use it across iOS, Android, BlackBerry @hiddows Mobile. It is commercial tool.
DragonRad uses its own language D&D; the possdslibf extension of adding plugins and

other support to the framework are quite limited.

2.7.2. Benefits of Cross Platform Mobile Development Tools
Cross platform mobile app development tools haversé benefits compared to native mobile
application developments. The following are mainitag18] [16].
* Developer can develop applications using commongrmarmmming languages for
multiple platforms; this reduces the required silprogrammers.
* The written source code is compiled for each stpddOS which reduce coding.
» Decrease the development time and maintenance costs
* No need of API knowledge of each OS, but only nted API's provided by the
selected cross-platform tool.

» Ease of development compared to building nativeiegtpns for each OS.
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* Increase market share. The increased usage ofmlaifsrm mobile tools has effects
on the corresponding business model of each m@islesuch as App Store for Apple,

Google Play for Android, etc.

2.7.3. Cross-platform Tool Selection Criterion
There are many tools available on the market whigbports developer to build cross platform
applications. There are many criterions that alpfulefor developers to understand and chose
appropriate tool for their purposes [16]. Soméhef criterions are defined below.

* Mobile Operating Systemssupported to understand possible effects on réspec

business models;

Table 2.1 Mobile Platforms Compatibility and Deny@hent Environments OS’s Support

Tool Name Mobile OS Support OS Support

PhoneGap Android, BlackBerry, i0OS, Symbian, WebQOSnux,Mac, Windows,
Windows Phone

Xamarin iIOS, Android, Windows Phone Mac and Window

Rhodes Android, BlackBerry, i0S, Symbian, Windowsnux,Mac, Windows,
Mobile, Windows Phone

DragonRad | Android, BlackBerry, iOS, Windows Mobile Linux,Mac, Windows,

MoSync Android, 10S, BlackBerry, Symbian, Windowsinux,Mac, Windows,
Mobile

* Programming languagesoffered to developers for building applications;

» Integrated Development Environmentsavailable for developing applications.

* Availability of API's provided with the aim to get different hardwaretpaccessible
in the OS;

» Tool licensesoffered to assess the terms and conditions ofuselicense of tools is

helpful parameter for the comparison.
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Table 2.2 Comparison on Development Features

Plug-in

Tool Name Language IDE Extendibility License
PhoneGap HTML, HTML5, | IDE native of the| yes Appache 2.0
CSS, JavaScript, | mobile OS (e.g.
Eclipse, Xcode)
Zamarin C# .NET Xamarin Studio,| yes Commercial
framework Visual studio
Rhodes HTML, HTML5, | RhoStudio, yes MIT,
CSS, JavaScript, | RhoHub, etc.. Commercial
DragonRad | D&D DragonRad , No Commercial
Designer
MoSync HTML, HTML5, | Based on Eclipse¢ Yes GPL2,
CSS, JavaScript, Commercial
C, C++

Phonegap/Cordova framework is better than otherscaspared on above tables. This
framework can work with ionic frameworks which hawgany user interface components,

interactive and fast in performance.

2.8. lonic Framework

lonicis an HTML framework made from AngularJS &wrdova used for front-end
development [19]. lonic is an HTML5 mobile app dexenent framework deliberately designed

to build hybrid mobile apps. lonic framework has thllowing features:

« AngularJS: lonic uses AngularJS MVC architecture for deveigp single page
applications for mobile devices.

« CSS components. these components offer elements that are neededmfibile
application development with a native look and .feel

« JavaScript components. these components are extending CSS components with
JavaScript functionalities to provide all mobilepagplements that cannot be done only
with HTML and CSS.
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« Cordova Plugins. Apache Cordova plugins provides API for accessiatjve device
functions and features with JavaScript code.
« lonic CLI: this is NodeJS utility powered with commands starting, building, running
and emulating lonic applications.
+ License: - lonic is distributed under MIT license.
2.9. Web Service
A Web service is a means of communication betweenapplications or electronic devices over
the World Wide Web. Software applications developedifferent programming languages and
running on various platforms can use web servicesxchange data through a network [20].
Web service is platform independent and looselyptai A web service allows exchange of
information among applications through a standaeth wrotocol like http and https. There are
two types of web services based on SOAP principteREST principle. It can provide data in a
number of different formats such as XML, JSON, ph&xt, and HTML web technology. There
are two kinds of web services which are Simple €@bfeccess Protocol and Representational
State Transfer [20] [21] [22].
2.9.1. Representational State Transfer (REST)
A service based on REST is called a RESTful serviREST is an architectural style for
networked applications; it is mainly used to buldeb services that are lightweight,
maintainable, and scalable. REST style architedsuiclient server architecture in which client
sends request to server then server process thestegnd return responses [20]. By using a

unique URI the clients can access the resourcaaedresentation of the resource is returned.

 RESTful web services are stateless that means wigenlient sends an HTTP request,
the request contains information required by theeseto fulfill that request. The server
never depends on information from previous requetprevious information was
important, the client should have sent it agaiavary request.

» RESTful web services have a good caching featuee av HTTP GET method. This can
improve the performance.

 REST service is suitable for restricted-profile ideg, such as mobile, for which the
overhead of additional parameters are less (eagldrs). Time needed for processing and
transmission is 5 to 6 times lesser than SOAP basédservices [20Message size of a
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RESTful web services is 9 to 10 times lesser thanntessage size of SOAP based web
services.

A REST-based implementation is simple comparedaaB.

REST does not require message format like envedlageheader which is required in
SOAP messages. So as XML parsing is also not redjbiandwidth requirement is less.
REST allows a greater variety of data formats sagPlain text, HTML, XML, JSON
and whereas SOAP only allows XML.

REST is generally faster and uses less bandwiditt.network load for RESTful web
services is nearly 3 times lesser than SOAP basédservice [20]. End to end time
delays of RESTful web services are 3 to 5 times tean the SOAP web services. It's
also easier to integrate with existing application.

REST’s exposed business logic accessed by URI.

REST does not set too much standards.

RESTful web service take security measures fronutigerlying transport.

2.9.2. Simple Object Access Protocol (SOAP)

SOAPis an XML based messaging protocol. SOAP usesrdiftetransport protocols, such as
HTTP and SMTP. SOAP messages composed by envdiepeer and body. The envelope
element identifies the XML document as a SOAP ngessA header element contains call and

response information. Messages and method invosatice defined as XML documents and are

sent over a transport protocol SMTP, FTP, HTWSDL is xml document containing

information about web services such as method namé&)od parameters and how to access it.
SOAP messages require large bandwidth, encoding deodding of XML based SOAP

messages consumes resources which brings unadegptatormance overheads [20].

SOAP supports several protocols and technologieduding WSDL, XSDs and WS-
Addressing

SOAP uses WSDL for communication between provider @nsumer.

Services interfaces are used by SOAP to expodauiiaess logic.

SOAP defines standards to be strictly followed.
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* Performance is less compared to SOAP. The neeargé Ibandwidth, encoding and
decoding of XML messages consumes resources; Hresthe performance overheads.

So, using RESTful web services are an alternativget better performance.
REST is selected for this study because REST haer lheature than SOAP as discussed above.

2.9.3. Web Service Benefit
Web services provide several technological andnassi benefits, a few of them are:

» Application and data integration: Web Services allows different applications to talk
to each other and share data and services amomgéehees.

* Versatility: They can be accessed by humans via a Web-bdised iaterface, or
they can be accessed by other applications and Whb services. A client can even
combine data from multiple Web services.

* Code re-use. One service can be utilized by several clientstelad of having to
create a custom service for each unique requiremertions of a service are simply
re-used as necessary.

» Future changes: Web services try to keep the web service intertawdanged, even
though the data and code behind the web servicedmayge in future versions of a
product. This helps applications that use the wetvigse to continue working
properly, even though the application behind thé service has changed.

» Cost savings: These all aforementioned feature reduce expenses.

These feature of web service made web service odotp preferable. The use of this

technology helps the developer of the complaintssarggestions system easily implements with
low cost. The logic developed for web applicatidsoaused by mobile applications. Web

applications and mobile app share the same coddatad

2.10. ASP.NET Web API

Web API is a framework for creating HTTP servitieat can be accessed by a broad range of
consumers like browsers, mobiles, and tablets [RSP.NET Web API is an ideal platform for
creating RESTful applications on the .NET Framewdtkis a part of the core ASP.NET
platform and can be used with MVC and other typésWeb applications like Asp.Net
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WebForms. It can also be used as stand-alone Weicese application. It is light weight
architecture and good for devices which have lichibandwidth like smart phonedieb API
can be published in IIS, other web server that sttppNET 4.0+. And also it can be hosted by

itself.

HTTP Request HTTP Request

Web APl

.

HTTP Response Data A HTTP Response Data Mokile
JSONSML JSON/XML Application

Web Application

HTTP Request

HTTP Response Data

JSOM ML

Figure 2.3 ASP.NET Web API Architecture [23]

ASP.NET Web API is a smart framework which is seldcand utilized to implement the

RESTFul web service. It is easy to configure arsd $ervices.

2.11. Types of Mobile App
There are a number of ways to develop applicationsobile devices. Each way has strengths

and weaknesses. There are three ways which aree regips, mobile websites, and hybrid apps

[24] [25].

2.11.1.Native Mobile Apps
Native apps are developed with the default languaigéhe mobile platform, for example
Objective C or Swift for iOS and Java for Androi2b]. Native apps are directly run on the

device. Based on the platform API the app can comcate with the underline platform to
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access device data or load data from an externalr@source using http requests. Both Android
and iOS offer a set of tools to allow developerdeteerage features of the platform through
predefined APIs. There are many commercial and aaonmercial tools, which can aid to

develop native apps. Developers also use framewaorkseir native app to make development

easier and faster.

The native app type has many benefits comparedet@ther types. Native app can be strongly
integrated with the device platform. They can ueertative APIs directly in the app, making the
tightest connection to the platform these leadsveatpps can experience highest levels of
performance. Native apps are built with native ARv¥bich is helpful for developers who are
familiar with the languages they used. Native appetbpment has some disadvantages which
are:
- Language requirements: Requires skill in the platform language (for exé&npava,
C#) and knowledge how to use platform-specific APIs
« Single platform: Native apps developed for only one platform atzeti
« High level of effort: native apps require more work and overhead todbwihich
increase costs.
2.11.2.Web Apps
Mobile apps are applications that are put on seamerwork well on a mobile device, which are
accessed by mobile browser. Sometimes they aredc&lleb Apps. Web apps are websites
viewed on a mobile device in a mobile browser. Niwbpps have benefits, primarily in the level

of effort and compatibility [24].

* Maintainability: web apps are easy to update and maintain withoaitneed to go
through an approval process or updating instalatan devices.

* Noingtallation: web apps put on the internet; no need of ingtaiaon mobile devices.

* Cross platform: web apps developed by web technologies and rsidena browser.
Browser is a default app for every mobile devicachiprovides a capability to access
web apps from any device.

Web app execute inside a mobile browser, whichhis main cause of limitations and

disadvantages.
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« No native access. web app is executed in the browser; it cannoésthe native APIs
or platform, just the APIs available in the browser
+ Requires keyboard to load: The user must remember and write address in adamote
find or access mobile website, which has moredliffy than pressing an icon.
« Limited user interface: developing touch friendly applications is difficu
+ Mobile browsing is decreasing: users’ browses the web on a mobile device is
decreasing, while mobile app usage increases.
Mobile websites can be significant even if the nebipp is available, depending on product or
service type. Users spend much more time on usiobilen apps compared to the mobile

browser, so mobile websites have a lower engagej2ét

2.11.3.Hybrid Apps
A hybrid app is a mobile app that contains a wewwio enable a web application run inside a
native app; using a native app wrapper that cannoomcate with the device platform and the
web view. This means web applications can run ancbile device and have access to the
device, such as the camera and GPS features. Wheghbria app is built, it will be compiled;
which means transforming a web application into ative app. Hybrid Apps have several
advantages:

« Cross platform: You can build your app once, and deploy it to iplétplatforms with
minimal effort.

« Similar skillswith web development: It allows developing mobile apps by the same skill
which are used to build web applications and websit

« Access to device: Since the web view is wrapped in a native appy ypp has access to
all the device features available to a native app.

+ Ease of development: they don’t need constantly rebuild to preview,tBey are easy
and fast to develop. They also let to use the s@ewelopment tools used for building
websites.

Hybrid apps offer a robust foundation for mobileplgation development. Most of the
applications developed as a website, but it is iptessccess to a native API, the hybrid app
framework can provide infrastructure to access f@lat API. Hybrid App has some

disadvantages as shown below.
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* Web view limitations: The application can only run in the web view ins& which
means performance is dependent on the qualityeoplditform's browser.

» Absence of plugins: Access to the native APIs may not be existed, ianthy require
further development to develop a plugin to supgort

« No native user interface controls. developers would have to create all the user

interface elements.

Native App Mobile website Hybrid App
' Web service
Web service Webserver
(Database) (Database)

t Http reques

App code
exist her

App code t Http request
exist here

M WebView

'

i

Native App

»

Native App

Browser

SDKs

L

Cordova

Platform Platform

Figure 2.4 Native Apps, Mobile Websites, and Hybpg Architectures Comparison [24]

23



So far each mobile app development types have disenssed, now let's compare it in table.

Table 2.3 Mobile App development Types Comparison

Mobile application development types

Criterions Native app Web App Hybrid App

Cross platform X v v
No need of new Language X v v
skill

Native access v X v
Easy to development X v v
Maintainable X v v
Installation v X v

As shown in table 2.3 hybrid app developments rettebfeature so it is selected to support
multiple user mobile platforms to send their sugiges and complaints by building application

once and compile for several platforms which redieeelopment costs.

2.12. Location Tracking Techniques

A mobile telephone can be located by a mobile tedep itself or through a mobile
telecommunication network. To locate the mobilepalone by itself, the mobile telephone is
provided with a GPS receiver to calculate its lmrain latitude and longitude coordinates based
on the location information received from a satelthrough the GPS receiver. The Location
Tracking techniques can be worked with all todayarket cell phones with networks such as
GSM(Global system for Mobile Communication),GPRS{@&al Packet Radio Service) and
CDMA(Code division multiple access) [26]. The compan of various techniques to locate
mobile device is defined below.

2.12.1.Cell Identification
Cell Identification is a simple, easy and cost-effee technique to provide the Location
information of cell phone. This Technique operate&SM and WCDMA cellular networks. It
determines the serving cell of wireless Networkijohlthe device is using. The Location of Base
station is send as a Location of mobile user. Tbeuracy of cell identification technique
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depends upon the size and density of cells [26¢ 3ystems having smaller cells have more
precision i.e. in rural areas than the systems ngavarge cells. The precision of cell

identification is between 200m to 20 km which iadourate. The accuracy of cell identification
can be increased by adding Time advance and sstyeggth. But this technology is only used if

mobile user is 550m or more away from base station.

2.12.2. GPS

GPS is a navigation system using worldwide. It giaecurate precision and higher accuracy.
The system consists of networks of 24 satellitesixndifferent 12 hour orbital paths spaced so
that at least five are in view from every pointtbe globe and their ground stations [26] [27].
Trilateration is the base of GPS. One can deterrtlieeLongitude, Latitude and altitude of
device. GPS gives higher accuracy than cell ideatibn; however the location of device
updated after every five seconds. Therefore, teparse time is become slow which the major
drawback of GPS. To determine the exact positioBBE user, the exact position of satellites at
all the times should be known. GPS cannot locadean device which is the other limitation of
GPS.

2.12.3.Assisted GPS
Assisted GPS also called A-GPS which covers thetsbming of GPS for detecting a device
indoor. Assisted GPS receiver in the mobile caeaeind demodulate the weaker signals which
are needed by GPS receivers for accuracy. A-GP8niapt the air interface traffic. An
advantage of A-GPS that the user can hold thefdafaivacy and the network operator restricts

the assistance to service providers.

2.13.4.Accelerometers and Electronic Compass
GPS is good method for Location Tracking but it hadrawback of poor indoor accuracy, Long
acquisition time and low accuracy in densely pofaaaarea [26]. Therefore, in Today’s world
the alternative solution is use of Accelerometerd Eompasses in addition to GPS. It gives
better accuracy in indoors and has better enengyation. They have accuracy of less than 30
meters. But the drawback of the techniques is mdhg noisy and too expensive. Also, the

change of motion and orientation results in enndcacation.
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Each of location tracking techniques has its owwaathges and disadvantages, so the
application should use a combination of them tovigi® the most accurate and reliable device
location. Cell phones without GPS capabilities dause their location service, but GPS enabled
mobile device produce more accurate location in&diom.

2.13. Web Application

Web application is a computer program developedély technology that runs on web browsers
to perform tasks over the internet. Web applicat®published on the underlined web server
such as IS, Appache web servers. Web technolagiasrun on any platforms regardless of
operating system or device. They cannot be instatie the hardware device. All users have

access to the same application and any modificatia@mange is reflected to all users.

2.14. Geospatial Data

Geospatial data also called spatial data. Speatal id a data that has a geographical component
to it. This means that the records in a data aeé hocational information such as geographic

coordinate. Spatial data can be acquired, mangailahd stored by geospatial technology such
as GPS.

2.15. Related Work

Customers have the right to complaint or give feettton the services and facilities provided.
Researchers have been conducted a study on diffarea such as Traffic Complaint and
Pothole Notification, Road Management, transpartattomplaints, administrative complaints
and so on. There are several alternatives to latgeplaints to relevant authorities such as
calling the authorities or customer service centending an email, sending a Short Message
Service and filling up a complaint form on its wigdsSeveral researchers propose solutions for
effective complaints and suggestions handling meisha

Razulaimi Razali [3] design theoretical framework to establish a guidelio develop web-
based complaint management system. By analyze rardrate reliable attributes from prior
research the new framework has been developed.oppate and good theoretical framework
for complaint handling can be used as a refereaagevelop an effective complaint handling
system. In this paper, the framework is mainly tpport research and future research on

developing on-line complaint management syst&azali [28] Develop e-Aduan system which
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is web based complaint management system to urtiveisTechnology Mara Pahang. It is a
platform for customers to register complaint aneldfeacks regarding the services and facilities
provided by the university. Both customers and mgangent can access to the system to
complaint and retrieve informatiorin this study the researchers also defined workflow
procedures to be followed by the management toesddrustomers’ complaints and comments.
This new workflow produced good impact to both oostrs and management; customers now
get a platform to communicate their dissatisfacaod the management takes counter measures
immediately on any customer feedbablajar [29] also design a new model based on Service
Oriented Architecture to improve relation betweetizEns and Government. By utilizing the
suggested model in Government bodies, organizatansninimize Citizens' dissatisfaction and
encourage citizens to participate in controllingv&mment body such as Governments' staffs
and organizationsThe Researcher believes by using SOA in e-Complaystems can gain
flexibility for complaint sectors to change thegamaplaint services.

Anand Kulkarni [30] Develop an android based mobile applicationTraffic Complaint and
Pothole Notification System by using Short Mess8gevice with speech recognition to register
complaints and suggestions. A new feature is iategr of Global Positioning System
technology with Global System for Mobile Communioatto show the exact location of the

problem which helps the concerned organizationeksiate problems.

Aditi Mhapsekar [31] had developed architecture for Voice enabAeatiroid application for
vehicular complaint system using GPS and SMS tdolggo This application has speech to text
functionality to create the complaint. It acquitee GPS coordinates, then appends it at the end
of the complaint and sends the information in threnf of SMS message to SMS server through
the GSM network. The server receives this infororatand save it in the database. The web
interface then plots this information on a maphte toncerned bodyR.Saranya, K.Arun [32]
Propose a system based on android user interfaeentdate the functionality of web portal
complaint filing system. The users use mobile phmneegister complaints and do not need to
access the web portal interface to file their caml The user downloads and installs an
application on his mobile phone, open the applcati The user can compose his or her
complaints in 160 characters. The user can takeirpiof the visual problem such as power
cable hanging around, water leakage, tree fall, ¢te application will embed the current mobile

device position through Global Positioning Systehere the picture is taken. Then the picture is
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sent to the concerned authority. If the numbersowfiplaint are more in that artge priority of
the complaint would be higher.

Victor M.Ruiz Penichet [33] proposed Complaints and Suggestions Web-B&s#didborative
Procedure to allow citizens to post their complainsuggestion in an easy way using a web and,
at the same time, the system enforces public adtration to solve the complaints and
suggestions to respond for citizens in a timely meanThe complaint and suggestion process
increases customer engagement in the city manadgeamehallows politicians to get a real
feedback from people. The system takes a compbaiatsuggestion which is sent to the Town
Council through the Web.

Kim Nee Goh [34] presents architecture of a GPS-Based Road Manage®ystem with a
combination of GSM and GP®r reporting thoroughfare problems through GSM foad
maintenance management environmengjaswita Badhe [35] proposed android mobile
application which can help customers with regisggrihe complaints online to eliminate the
need to stand up in queues for hours and enabledge a complaint anywhere, anytime
intended. It makes complaints easier to coordinglienitor and resolve. The aim is to make
cities a better place to live iDevika Radhakrishnan [36] also introduced a mobile application
for citizens to register complaints against thebfgms they are facing which can be solved by

municipal corporations.

Several researches have been conducted to enbastener satisfaction, improve customer
services and customer service provision. Thesearesers list several problems and propose
solutions for that problem as we have seen abovwe fesearchers focus on particular
organization complaints handling; this requires tbestomers retain each organization
applications or web-address. Assume if there areségvice providers the customers install ten
mobile applications or remember ten website addsggecall ten hotlines. If the user moves to
other new location, he/she may not know the serpro®iders location, address, and office, in
this situation the user should ask residents, figd@iddress from websites it takes immense effort

and time. These situations make the users to igrmmlaining or providing suggestions.

As aforementioned above researchers proposed mnypeg df solutions such as android based

solution and web based solution with including erdeal features. A solution based on a single
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platform prevents some of the people from comptegniComplaints or suggestion handling via
web application is less usable and missed somerésalike camera, video and audio and it
require web address recall. These shortcoming aswes discourage the customer to lodge
complaint and provide suggestions. To overcomeetlfficulties an integrated location aware
cross platform mobile application is significantrieet all service providers in one door. The
research could eliminate the difficulties to lodgemplaints and suggestions by providing
relevant information from their hand without anyedwvead. Image, audio and video messages
format are supported in addition to text messadgee ®nly thing customer need to do is

remembering the service provider name, serviceipgen's duty and responsibility.
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Chapter Three: Research Methodology

3.1. Overview

This research studies the causes that refraingdroass from lodging complaints and providing
suggests and provides a framework to enhance gteroar participation on controlling service
quality and city infrastructures. It also providesnplaints handling practices that can be applied
in any government organizations and by consideesg practices design a framework to handle
suggestions and complaints. This section depiasréisearch methodology such as methods,
sampling technique, and tools adopted in this rebed@ researcher requires several data
gathering tools or techniques which vary in comibex design, interpretation, and
administration; each technique is suitable to getain type of information [37]. Data collection
techniques such as interviews, questionnaire, wbservation, and document analysis have
been used to get different type of information. Taga collected from public service provider

organizations and citizens.

3.2. Research Design

The research design is to provide for the collectd relevant evidence with optimum effort,
time and expenditure [38]. A mixed research desigolves having both a quantitative design
and qualitative design [39]. A mixed design is thest approach since the study needs both
guantitative and qualitative designs to addresptbelem statement. Complains are generated
from customer, and an idea could be suggested éustomer. Collecting relevant data needs a
strategic plan; otherwise the research result neajnborrect [40]. The research data has been
collected from Addis Ababa which is the capitalyaf Ethiopia in order to get a sample of all
nation and national peoples of Ethiopia. The daikected via questionnaire, observation,
interview, and document analysis. Questionnairesid to collect data from citizens to know
what they do when they face a problem and haveygestion, opinion of the citizen on services,
the existence of the problems. The questionnaistriblited on shopping centers, at home,
offices by targeting to meet different persons iiifiecent educational background, sex, age and
field of study in order to get multiple viewpoind® one idea. Obtaining data from participants
with different experience prevents information béesl thus increasing credibility regarding the

information. The interview conducted at the puls@vice providers, such as Ethiopian Road
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Authority, Ethiopian Transport authority, Addis Al Water and Sewerage Authority, and
Ethiopian Federal Police Commission. These orgdiozs are chosen because of they can get

information of regional service providers. The argation could have similar structure and
working procedure.
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Figure 3.1 Research Design
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3.3. Data Collection Techniques

The research method used for this research istgtinadi and quantitative methods which
includes interviews, questionnaire, direct obseéovatand document analysis in the public
service provider organizations and citizens in Addbaba. The goal is to receive qualified
surveys data from public bodies in order to gaiolear picture of the problem and possibly
identify methods to resolve the problem. Severgh dallection techniques are used parallel to

crosscheck data for validity and also use as a tormapt.

3.3.1. Interview
Interview is Primary data source which is one @&f thethods used for data collection in which it
gives a chance of asking different questions. We@r conducted at work based on interview
guestion that has been prepared (appendix B).gtapared based on the information needed.
Interviewing the organization staff allows to ungtand and analyze the existing situations and it

helps to design the solution in a desirable waytarsblve the problem.

3.3.2. Direct Observations
Direct observation is a primary data collectionltdde researcher observed different problems
that reduce citizens’ satisfaction by moving tofetént areas in Addiss Ababa city. Direct
observation was very easy to realize the situatibms possible to look at all issues in the
residents. This method is highly preferred to teearcher in order to understand the problems
that really exist in the community. Before the etvaition is conducted the observation checklist
is prepared. The data collected through observaiosed to cross check the data collected from

guestionnaire.

3.3.3. Questionnaire
Questionnaires are used to collect regular data fewge amount of customers. A questionnaire
requires respondents to fill out the form themsghand so requires a high level of literacy.
Questionnaire is designed based on questionnasigrdguidelines and reviewed by peers to
collect relevant data from citizens. In order taximize return rates, questionnaires designed as
simple and clear as possible. The questionnaibasgally considering the data that is important
for researcher. The questionnaire is prepared o lamguages in Amharic (appendix A) and

English languages to reduce language constraindseaable respondents could understand

32



easily. Questionnaire is used for collecting dataut user internet usage statistics, platforms,

stance of citizens about service problem like waksctric, road, transport, and policing.

3.3.4. Document Analysis
This data collection tool is used to get data freniten documents such as organization’s rule

and regulations, responsibilities, complaint angggstion forms that have been used.

3.4. Population Sample

A small group or sample is selected to representwhole population to acquire accurate and
reliable information of the universe with minimurhamst, time and energy [37]. Most study use
sample populations and descriptive statistics wlanh described as conducting a study with
small enough population, such as an individual migdion or group. When a population size is
too large a sample of the population must be studibe goal of a sample population is to be an
accurate representation of the population but isnmaller number. Researcher usasiple
random sampling to extract a sample from a largpufation from Addiss Ababa city residents.
Each individual is selected entirely by chance aadh member of the population has an equal
chance of being included in the sample. The usthisftechnique is ease to use, reduce the
potential for human bias, and its accurate reptasen of the larger population [41]. The central
limit theorem states that even if a populationribstion is strongly nomormal, its sampling
distribution of means will be approximately nornfiait large sample sizes over 30 [42]. Larger
sample sizes lead to increased precision. By ceriegl this theorem we take one hundred

citizens for gaining several customer’s opinion afehs.

There are many governmental public service progideAddis Ababa; from these organizations
the researcher focuses on organization that warké/ater and sewerage, Electric power, Road,
Transportation, and Policing. These five organtretiare selected purposefully since they are
major services and as discussed in chapter two ofate previous studies are conducted on

these areas to handle complaints effectively aficiexitly.

3.5. Data Validation Techniques

Data quality is a crucial to research. The dat thill be collected should be correct and
reliable. To ensure this several techniques areidered for data validatiorQuestions were
based on information gathered during the literatesgew. The questionnaire is designed and

reviewed by experts to collect relevant data. Bing different data collection techniques we
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can look at the discrepancy. The questions aricurt®ons were prepared in simple language for

clarity and ease of understanding.

3.6. Data Analysis Techniques
After the data was collected it has to be organamdianalyzed. Qualitative data analyzed with
thematic analysis which is widely-used qualitatilaga analysis method and quantitative data via

descriptive statistics.

Tool Qualitative data analysis Quantitative data analysis
method method
Data Questionnaire| - Descriptive statistics
Interview thematic analysis -
Observation thematic analysis -

3.7. Software Tools

There are many development tools which have gnemifisance for data analysis, drawing
diagrams, formatting thesis document, data storpgetotype development, and simulating
prototype. The tools are chosen based on sevetalians like popularity, features, simplicity,
compatibility, robustness, closeness to advanagthtdogy. The following are the tools which

were used in the study.

* Microsoft Excel: Microsoft Excel is a powerful software packagecluded in the
Microsoft Office Suite, which enables simple datenparison and analysis, and creates
graphs, Simple sort and filtering. Built-in formalaan be used for calculation.

» Microsoft SQL server database: It is relational database management system owged
Microsoft used to storing retrieving data to omfrthe application.

* Android SDK: A software development kit that used to build agation for the Android
platform.

* Android Studio (IDE): Used setup android emulators. The Android Emulsitoulates
various Android phones, tablet devices on a conmgattest the developed application

* Visual studio (IDE): it is Integrated Development Environment used toetp web
applications, mobile apps, websites, web serviaedcomputer programs. Visual studio
helps us to develop Web API with a C# programmemglage. Web API is the great
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3.8.

framework for exposing your data and service tded#nt devices. Web API is open
source an ideal platform for building REST-ful sees over the .NET Framework [23].
Webstorm: Webstorm is a lightweight and powerful JavaSchipE developed by
JetBrains. It can be used as editor for HTML, C&%®l JavaScript. It supports Cordova,
ionic, and AngularJS frameworks. This tool is utsdmobile app development and web
application development while developing the prypet

Web browser: A software application used to retrieve and @digpleb applications. Web
browsers such as Chrome and Firefox were usededgw the web application and
mobile application at development time. These modepwsers allow you to preview
mobile application for android, 10S and windowstfdem.

AngularJS: A JavaScript framework developed by google whghdésigned to make
front-end development easy. It enable dynamic wpplieation development with
JavaScript, html, and CSS

NodeJS: An open source cross-platform run time environmér developing
networking application [43]. It contains severavd@acript modules which simplifies the
development of web application.

Phonegap/Cordova: A framework used to develop cross platform molaifgplication
which has a JavaScript API to access mobile n&Rik

lonic: A front-end Ul framework that handles all the loakd feel and Ul interactions
which is built on top of AngularJS and Cordova.

Internet information server (11S): A web server used to host the web API and web
application.

Google Map API: A service used to add google map inside a welcgtian.

Smart Mobile phone: used to test the prototype on a physical devicaddition to
emulators.

Postman: A tool for testing APIs, which helps building AHEsster.

Evaluation Approach

The evaluation criterions were prepared to evalub&e framework whether it achieve the

required objective or not. The framework evaludbydexperts and customers. The customer

evaluates based on prepared evaluation questionsxgerts evaluate based on interview.
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Chapter Four: Data Analysis

4.1. Overview
Once the data has been collected the next steptasashalysis. Then encode the collected data
into excel sheet to easily calculate with good igien. The data obtained from interview,
guestionnaire, observation and documents are wedesnd presented in this section. Then,

based on the analysis result an appropriate salgtald be designed.

4.2. Observation Analysis
The researcher observes several problems thaitihens could complain on. But, most of the
people ignore complaining to the concerned bod&sme of the problems related to the
transportation, road, policing, electric and watenvices are identified as below.

Table 4.1 Observed Problems in the Community

I ssues Concerned body

» Refuse of short distance ride Transport Authority
» Asking more fee to commuters
* Unsafe driving such as the driver:
o0 Listening Radio, tape loudly,
o Driving faster than the speed determined by law.
0 phone talking,
o watching TV or video while driving

» Atree or large branches hide driver’s sight.

» Damaged roads and Potholes Road Authority
* A missing manhole cover

* Floods on the road

« Street lighting problem, Transformer and electad problem,| Electric Authority

interrupted electric

» Theft and conflicts Police station
» Water pipe leaked Water and Sewerage
« Water distribution problem or shortage Authority
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Figure 4.1 Problems Observed in the Community

4.3. Interview Analysis

4.3.1. Ethiopian Federal Police Commission
Ethiopian Federal Police Commission Contribute hugle to development prosperity of the
nation by respecting and enforcing the constituiod other laws of the land, preventing crime
and criminal threats and ensuring prevalence ofe@ead security through active participation
of the people. Ethiopian Federal Police Commissmnrently receives complaints and
suggestions which is an input for process and serelivery improvements from citizens via

agents (in person), phone and mobile app commumicehannels.

4.3.2. Ethiopian Road Authority
Road is one of the largest national assets whedd o be preserved, and Ethiopian Road
Authority (ERA) has a responsibility to maintain, improve, lagp and preserve these assets.
The government assigned administration of ruradsoe the regional self-governments and

main roads to ERA as part of the Federal Governseasponsibility. The regular customers
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and stakeholders’ satisfaction survey, the diffeierpact assessment studies helps to appraise
the service quality. ERA uses a web site to fat#itinformation exchange between ERA and its

customers and stakeholders.

4.3.3. Ethiopian Transport Authority
Ethiopian Transport AuthorityBy Coordinating, supporting, monitoring the roa@dnsport
sectors and partners of road transport sectorgyinggransport policy and strategies to provide
efficient, economical, secure and convenient trarisgervices to the community. Ensure
transportation is secure and comfortable. Thisitirigin receives complaints and suggestion

from customers and other organizations via writetter, phone call, agent and websites forms.

4.3.4. Addis Ababa Water and Sewage Authority
A system where customers can file complaints wiesr¢hrey have a complaint about service
delivery is prepared at Addis Ababa Water and SegestAuthority headquarters and at eight
branches. Complaints about service delivery carhdiadled by executives, officers, senior
management at any time, and if they do not get gimoesponse from employer, they can file to
Grievance Committee. Customers can apply for avgniee procedure in the head office of the
Addis Ababa Water and Sewerage Authority and eaahdh office. Complaints may be made
by a representative or agent in written, verbak, fe-mail, or telephone. So the institution
prepares Suggestions boxes, records, and formglhas phones, which the people can provide
feedback or lodge complaints at the headquarterat dhe branch offices. Complaints and
suggestions provided from customers and stakelwldemsidered as an input to the

improvement of institution and service provision.

4.4. Document Analysis

The complaint and suggestion forms are collectethfeach organization. Each organizations
use almost similar complaint forms with a littlédfdience. These variations are considered and
integrated into one form. During interview reséarcget an opportunity to collect and observe
these forms. Suggestion box, suggestion notebaak, complaints forms are the major

document that can be observed. These complaintssaggestion forms are aggregated and

researcher design one single form.
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4.5. Survey Analysis

4.5.1. Participants Educational Status
According to educational level the survey particigsahas been grouped int8%Zlegree,
degree, T degree student, diploma & certificate, and grad® 8and below grade 8. Participants
of each group are shown in the following chart. ategory below grade eight means a person
who stops learning before completing grade eiglatiti@pants under age eighteen is not
considered.

Survey participants

48

50
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40

35

30

25 18

20 14

J o -7

2nd degree  1st Degree  Student(1stDiploma and 8 upto 12 under 8
digree) certeficate

[@XNé)

Figure 4.2 Survey Participants Educational Status

This data clearly shows that the collected datosh matured and responsible peoples. They
know the conditions and what should be improveds shown on the figure 4.2 most of the

respondents have a degree level educational status.

4.5.2. Participants Stance on Problems
Here the participant’s answers on different sewitiee water, road, electric, policing have
been discussed. This response helps to reakzedijor reason of customer not to complain.
According to question number five (see appendixPgrticipants response when they see water

related problems such as water loss, broken ppdepicted in table 4.2.
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Table 4.2 Respondents Answer on Water Related Issu

No. of Respondents (%) Action taken Reason

38% Could Suggest -

31% No action taken| They don’t know the responsiloidy.

11% No action taken| Lodging complaints or suggestiakes time and
money.

17% No action taken| There will not be any party ttemsiders the
suggestion.

3% No action taken | They thought this is not theityd

As shown table 4.2; 62% of the respondent couldgpiort the problem of water service. To
make the user report issues when they observes 8teuld be a mechanism to avoid these
reasons listed in the above table.
The participants’ response according to questi@nasid seven (see appendix A); 92% of the
participants have seen potholes, damaged roadsyersd trench, and uncovered man holes that
are risky for human, animal, children and eldeg &f the participants have not seen these
problems. From these 92% of the participants wdethe road related problems most of them
have not report to the concerned body becausevefalegeasons as shown in table 4.2.

Table 4.3 Participants Answer on Road Related b

No. of )
Respondents (%) Action taken Reason

17.39% they could report -

52.17% No action taken They don’t know the resgaediody.

6.52% No action taken Lodging complaints or suggest takes time and
money.

11.96% No action taken They did not know the phajslocation or office of
responsible body.

11.96% No action taken They think responsible bodies couldn’t provide
solution even if they know the problem.
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As shown on table 4.3; 82.61% of the respondenitdaoot report road related problem due to
the several reasons listed in the table. The pexpsslution should eliminate these reasons and

encourage these people to file complaints and stigges.

According to question seven (see appendix A); @itizwho face road transportation related
problems such as refuse of short distance rideagkiohg more fee and unsafe driving, 77% did
not report complaints, 12% register complaints, 68s force to protect their right and 5%

assumes the responsible body couldn’t take pragemeeven the problem is known.

According to question nine to eight (see appendix@itizens who have seen broken Sewer or
improper waste disposal that pollute the envirormage 92. This implies the problem exists
frequently. 8 participants have not seen such tygesroblems. From these 92 participants
20.65% report the issue to the responsible body357% did report the problems due to several

reasons as shown in table 4.4.

Table 4.4 Participants Answer on Waste Disposahfdl Issue

No. of Respondents (%) Reason

They don’t know the responsible body.
28.77%

Lodging complaints or suggestions takes time andayo
20.55%

They did not know the physical location/office |of
15.07% :

responsible body.

They thought responsible bodies couldn’t providmlation
34.25% :

even if they know the problem.

They thought, they are not ready to accept suggesti
1.37%

This indicates that customers do not know the corexkbody that have a responsibility of waste
disposal. There should be a way of making awasemescustomers. Customer should get
aggregated information about any service provitlemsugh one window.
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Most of customer who have seen criminal acts @ vidlation report to the concerned authority.

However, some customers said that they didn’t teploe issue. Respondents’ answers

according to question eleven (see appendix A) pteddn table 4.5.

Table 4.5 Participants Answer on Criminal Acts

No. of Respondents Action taken Reason
67% Report to the responsible| -
body

10% No action taken Lodging complaints or suggestiakes
time and money.

13% No action taken They don’t know the respondiloley.

6% No action taken They think the responsible boalyldn’t
consider the complaints or suggestions.

4% No action taken They will inform the person whid be
injured.

The solution that will be proposed should encourz@fé of the respondents to lodge complaints

and suggestions by overcoming the reasons thaimett customers from complaining.

The participants response according to questiofvénsee appendix A); 72 participants observe

employees who did not serve customers properlyp@&cipants haven’t seen such type of

problems.

Table 4.6 Respondents Answer on Employee Poorc8dPuovision

Participants

Action taken

12.5% Report to the responsible organization

52.78% didn’t take any action

29.17% Report by suggestion box

5.56% They thought no appropriate solution providg@mployee supervisor.

According to table 4.6; 58.34% of the respondentdi@t report bad administration. To bring

these people to report complaints and suggestibass should be some ways of mechanism

which supports organizations to follow up custol@mnplaints and suggestions. The availability
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of well-organized records helps the organizatiohdndle and review complaints and
suggestions.

The participants’ response according to questiontéen (see appendix A) shown in table 4.7.

Table 4.7 Respondents Answer on Electric RelatedI®&ns

Participants Action Reason
61% They have reported the problem
to the responsible body
15% No action taken They don’t know the respondiloley.
11% No action taken Lodging complaints or suggestiakes time
and money.
10% No action taken They did not know the physlioahtion or

office of responsible body.

3% No action taken They haven't their phone nunamer The

concerned body didn’'t answer the phone call.

As shown on table 4.7; 39% of the population cotildzport the problem of service of electric.
There should be some way of mechanisms to bringetheoples to participate on complaints

handling process.

The participants response according question fiff€¥l5); the number of hotlines that the
customers knows grouped into five sections zerbriggtone hotline, two hotlines, three
hotlines, above four hotlines.
» Zero hotline means the participants do not havepduayie numbers (hotline) of the
service providers. Hotline means special telephioes that people can use to get

information or to talk about something.
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Figure 4.3 Participants vs Service Provider Hotbne

As shown on the figure most of the respondents havghone numbers of service providers that
used to provide suggestion or lodge complaints.aVoid these recalling issues the solution

should provide information to citizens.

4.5.3. Participants Internet Usage
The participants response according to question(see appendix A); 89 participants uses an
internet and 11 participants do not use internat.ddthese 89 participants internet users:

Table 4.8Respondent Most Frequently Device to Use Internet

Participants Frequently used device
68.54% Mobile phone
29.21% Computer
2.25% Table

This data is used to make ensure the complaintsaggdestions by handheld device like phone

through internet is correct choice.

4.5.4. Participants Mobile Platforms
As shown in the following chart most of the useavér android platforms. 10S is the second
popular operating system. This data could be amtinp select the cross platform mobile

development framework.
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Figure 4.4Participants Mobile Platform

Figure 4.4 clearly shows most of the client deyata#form is android followed by iOS. This data

is considered during cross platform mobile develepitiool selection.

4.6. Causes hindering citizens to lodge complaints and@vide suggestions
The survey result indicates that there have seyeodllems on service provider organizations.
Based on the survey many of citizens ignore repgrto the concerned body due to several
reasons. Let's summarize these reasons.
* Lodging complaints and providing suggestion in pers inconvenient.
* Unable to know nearest physical location of théceff
e Couldn’t know the concerned public body.
* Phone not answered by the responsible public bodie
« Time Shortage. Citizens may not have enough timedge complaints or suggestions so
they ignore registering complaints.
* Hotlines may become congested at peak hours dwbitd the citizens have to wait for a
long time to register the complaint.

« Difficult to remember different hotlines, emailscawebsites of each service providers.

By considering these causes that limits citizertiggpation on the service delivery quality
improvements, controlling public infrastructuresdaenvironmental pollutions, mitigating
crimes, resource wastage and increases customsfas@bn and so on, the new proposed
framework should be designed. The framework coaldesor reduce the customers’ knowledge
gap, effort and time costs. The framework also ictams the user platforms, mobile internet

costs, device resources, usability and efficiency.
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Chapter Five: Framework Design and Prototype Develoment

5.1. Overview
Complaints are valuable information for service ljyamprovement. Every Service providers
are willing to receive customer complaints and ssgigns. Currently providing suggestions or
complaints are inconvenient. Service providers nangpare a complaint handling
communication channels. These communication chanmgly not be recognized by citizens
because it is difficult to keep all channels. hstcase customer may hesitate to provide
complaints and suggestions. Now the research@opea the new system that boosts customer
participation on reporting and controlling probleimg providing infrastructures to customers
easily register complaints and provide suggestiGustomers can sends image, audio, video and
geographical location of the issue occurred. Custaran also get information about the service
provider responsibilities and duties to support thetomers where the complaints and
suggestions should be sent, and where the orgemzdbcated. The organizations that
subscribed to this service can receive complaints suggestions and can observe the exact

location of the problem plotted on the map.

5.2. Proposed Framework

The framework depicts the overall communication pratesses among the system stakeholders.
As shown in figure 5.1; service providers, systedmi, mobile clients, complaints handling
officers, complaints handling units and top manageis are the system backbone. The
framework designed by considering all public ses\pcoviders, customers and the problems that
prevent customers to participate on service quatigrovement. The structure of organization
and complaints handling unit vary across orgarorati The framework tackles these problems.
It also avoids the development of mobile app tdhesarvice providers. The customer can lodge
complaints and provide suggestions to all serviowigers with one application. The framework
is designed to operate for all organizations wittavea and number of organization limitations.
The framework is designed by considering the infitiom gained from questionnaire, and

interview. Components and techniques are usecctporate solutions for each problem.
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Figure 5.1 Proposed System Framework

5.2.1. Service providers
Service providers can be organizations and itsieemelivery points. Every service delivery
points first subscribed to be a member of e-CSM8guwaeb application. During registration

provider name, geographical location and complaiatsdling officer information is mandatory.
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The registered provider needs approval from syseéaiministrator to start receiving their
complaints from customers. Service providers careive complaints and suggestions from

nearby residents.

5.2.2. System Admin

Any person who has System administrator role canag@ mobile clients and endorse service
providers that have been registered. Endorsed cgerprovider organizations can receive
complaints and suggestions from citizens (compfdinaMinistry of information and

communication Technology (MCIT) is providing websliag services to the various Ethiopian
Government Ministries/Organizations/Institutions wasll as State Government Departments.
This organization has a responsibility to providdugon to government organizations to
accomplish their works easily and achieve its gdalis good if this role is held by this

organization.

5.2.3. Complaint Handling Officers (CHO)

Subscribed service providers have a complaints Imgndfficer who receive complaints from
mobile clients. CHO can create user accounts faffsstwho involves in complaints or
suggestions handling. Create units that have ponstbility to resolve complaints and
suggestions. Staff members assigned to complaindlimg unit. Received complaints or
suggestions from complainants are assigned to tieteby CHO. CHO Have knowledge of, all
aspects of the organization’s internal complaimicpdures and be trained to receive, investigate
and deal with complaints about the organizatiomtsdpcts and services. Complaints should be
handled by people who have the appropriate skild authority to resolve or investigate
complaints and, provide remedies and identify imptbpractices.

5.2.4. Mobile Clients
Mobile clients are citizens that install mobile Apgtion to send complaints and suggestions to
active service providers without going to officeparson. Mobile clients should be registered
before using the mobile app. The complainants caoktthe status of the complaints and
suggestions of he/she suggests, get helps to kmewesponsible body, providers information
such as phone number, locations, email etc.. Tds8e reporting mechanism or channel

increases customer participation and satisfaction.
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5.2.5. Complaints and Suggestions Handling Unit
The complaints and suggestions assigned to themstpe unit by complaint handling officer
are viewed by this unit. These units validate aamkktaction on the provided complaints or
suggestions by considering the organization plamres and regulations. They can locate exact
area that of complains or suggestions on the gaogle Respond the status of the complaints to
the requester.

5.2.6. Top Management
The organizations top management need organizedggrégated data review and evaluate their
organization performance and service quality. Welianized data has a crucial role in the
organization service improvement and customerfaatisn level. The reports could use as input
to review rules and regulations of the organizatiand prepare organization plan to improve

service delivery quality and improve customer $atison.

5.3. Architecture of the System

Software application architecture is the procesgedihing a structured solution that meets all of
the technical and operational requirements, whalenazing common quality attributes such as
performance, security, and manageability [44]. Tduwal of architecture is to identify the
requirements that affect the structure of the apfibn. The Architecture used in the study is a
Service Oriented Architecture (SOA). SOA is a smsicentric architectural pattern for
constructing and accessing suites of software coes/services [45]. Service-oriented
architecture enables extensible architecture, Igoseupled, and enhanced reuse, multiple
clients and multiple client types to access, moraintainability, better Scalability of
applications. Service oriented architecture is endsecause of these reasons. Web browser and
mobile clients are major agents that consume welices in the proposed model. The web
service is divided into layers. Layering represethis logical separation of an application’s
components into groups that represent distincsralal functionality. Using a layered approach

can improve the maintainability of services and endleasier to scale out.
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Figure 5.2 Architecture of the Proposed System

50



5.3.1. Presentation Layer
The layer has two types of components which are egtlication and mobile application.
Mobile application is deployed on user mobile preoe mobile app used to register complaints
and track complaints status in general it allowsiicmnicating all service providers. And web
application is deployed on a web server which isdutb manage service providers and its
complaints and suggestions. The data source of inothile and web applications are a web
service. Presentation layer communicate with webviee through http protocol. The

components discussed below.

5.3.1.1. Mobile Application

PhoneGap is a useful solution for building mobipplacations using modern web programming
languages, such as HTML, HTML5, CSS, CSS3 and dai#3nd the functionality of SDK’s
[16]. PhoneGap/Cordova allows developers to enclapplications written in known
programming languages into native applications.nef@ap is a distribution of Apache Cordova.
Apache Cordova is the engine that powers Phonelappports multiple platforms than other
frameworks as discussed in chapter two. lonic fraomk is an open-sourced software
development tool that is used in order to creatwilymobile applications [19]. It is built using
AngularJS and Apache Cordova. It provides tools sevices for building Mobile Ul with
native look and feel. A combination of PhoneGapffdwa plus AngularJS gives lonic
framework. lonic framework enable to separate sucodes into three parts which are
controllers, views and services.

il LTE -_— 1234 e o 1234 PM 100% I
S— e

8% Chil 8% chil

PHAR PAP TTHIEE

PHEE TAP THILSS PHAR TAP TTHIELSP

$ B @
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Figure 5.3 User Interfaces on Different Platforms
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Controllers: controllers are JavaScript constructors whichtheebackbone for lonic app. They

control the

and from s

flow of logic and data. Controller cadlervice or factory to retrieve and save data to

erver respectively. The controller the¢ds to access data from ionic service first the

service should be injected to the controller ascated by(1) in figure 5.4. The line marked by

(2) invokes service methods and the returned ressilgraed to a variable as shown @y. This

data could

be bind to views.

{function |
'use stri
angular

.module
.contro

Suggestio

function SuggestionController({suggestiondervice) |
var vm = this;
vm.title = 'Suggestion controller';
activate();:
function activate() ...}
function getlrganizations() [...}
function getNearbvOrganizations() ﬂ

Vo
ct';

{'starter.controllers')

ller('SuggestionController', SuggestionContreller):

®©

nController.%inject = ['suggestionService'];

s

V. showLoading () ;
var currentlUserlocation = [Latitude: vm.user.Latitude, Longtude: vm.user.Longtudel;
vom.OrganizationsList = [];
guggestionService.getNearbyOrganizations{currentlUaerlocation)
Chen{function (result) |
vrm.0rganizationsList = result; (:)
v hideLoading () »
}, function ({srrcr) {
v hideLoading () »

Figure 5.4 Controller Code Snippet

Services (Factory): The Data layer of an lonic app is the providerdata, usually from an

external backend or web service. The controlleuests the data from the Data layer to use in

binding to the view. These Data layer classes amvk as Services or Factories. The service

implementat

ion looks like below.
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{function () |
'uze strict';
angular
module('starter.controllers')
.factory (' suggestionService', suggestionService):
suggestionService.finject = ['3q', 'Shttp']:
function suggestionService(fg, shttp) | 15~.(:)
var 3ervice = {"saveSuggestion": saveSuggestion...}:
return service;
function getNearbyOrganizations(location) |
var deferred = §g.defer();
ghttp.post(server_url + 'MobileDevice/GetOrganizationsBylocation', locaticn).then(
function (d) {
deferred.resclve {d.data);
}F
function ({err) |
deferred.reject{err);

I @

return deferred.promisze; /

Figure 5.5 Service Code Snippet

The line marked b{1) is used to inject services which help to the sewito do its task. $http is
a service marked b§2) used to send http AJAX request to a remote webeséo a specified
address. The returned data is returned to therazdntroller function as shown K§) which is
from web service

Views: Views in an lonic App are often referred to as tkatgs which are an html file controlled
by controller. The variable marked Ky) is found in a controller which holds a data reéatn

from service.

<ion-view title="organizationsz"> <:>
<ion-content:>
<ion-list> &
<ion-radio class="item-text-wrap" ng-repeat="row in vm.OrganizationsList |filter:textbox2"
ng-model="pr.user.0OrganizationID" ng-value="row.ID">
<a href=""> [[row.Hame]}
(Distance <span style="color: blue"»{[row.DistancekM] |EM)</span>,
Branch: {{row.Branchll},
Exact Location: [{row.Location}}
<fax
</ion-radio>
</ion-1lizt>
</ion-content>
</lon-view>

Figure 5.6 lonic View Code Snippet
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5.3.1.2. Web Application

The complaints and suggestions that have beenbsentobile user should be depicted to the
concerned public body. To comprise this requiremestt application should be developed. The
presentation layer contains the components thaalajisdata in an interactive way. The user
interface built by HTML, CSS, and AngularJS. Angudf is a structural JavaScript framework
for dynamic web applications. It is used in SinBlage Application (SPA) projects. It extends
HTML DOM with additional attributes and makes it raaesponsive to user actions. AngularJS
is open source and completely free. AngularJS a&ldMVC software design pattern for

developing web applications. MVC isolates the aggtion logic from the user interface layer
and supports separation of concerns. The web capipin divided into three components

models, views, and controllers.

» The model is responsible for managing applicatiatadit responds to the request from
view and to the instructions from controller to apalitself.
* View is responsible for displaying data to the ugdre view uses the data prepared by

the controller to generate a final presentableaese.

Complaints

#  Full Name Phone Number  Complaint Evidence  Date Assigned Location  Operations

1 Wude Yohans +25192323188 wude asteyayet Dec 5, 2017 11:07:46 PM

2 | nafinael Addisu +2519034%6 nafi keta Dec 5, 2017 11:14:55 PM

3 Equbayginans 093321418 shint bet mettobgnal baakachinu metachinubtebaberugni Decs, 2017 11:16.10 PM

4 ‘fohans derjs 091189334 yohans complaint Dec 5, 2017 11:39:33 PM

5 Haben Haiu 094578908 haben suggestion DecS, 2017 11:43:52 PM

6 Mulugets Admas 0912377810 muly complain Dec’5, 2017 11:53:14 PM

7  Dagmiesfa 0912064792 dagim compn Dec 6, 2017 12:03:20 AM

§  DesalegniAmsalu 0913405962 desu compl Dec 6, 2017 12.07-12AM

9 tamrat mola 09138347 dag suggestion Dec 6, 2017 1210:53 AM

10 Demeke Ge deme Dec 6, 2017 12:22.54 AM

1 tamrat mola 09138347 be egna sefer beuanbua fendto wuha efeesese ygagnal folo metachihy 1 belun Dec8, 2017 1:5150 PM

12| Tammu Hailu 0920516352 tet teat hule vuha ytefal mefihe stun bakachiny Dec6, 2017 4:02 54 PM

13 Tagele Berihun 0910400725 watwr Dec 19, 2017 3.4542 PM

O O O O O O O O O O O O ©

Figure 5.7 User Interface Presenting Complaints

e A controller is a JavaScript object containing iatites and functions. The controller

responds to user input and performs interactionshendata model objects. It receives
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input, validates it, and then performs businessaifmns that modify the state of the data

model.

{function () |
'uge strict';
angular
.module (' webUi3App ')
.controller('ComplaintCtrl', ComplaintCtrl);
Ctrl.%inject = ['Slog', 'S$scope', 'complaintFactory', 'S$state’, 'SuibModal', 'authService']:

Complai

+ @p ookt */

function ComplaintCtrl{slcg, $scope, complaintFactory, Sstate, $uibModal, authService) |

var vm = this;
vm.title = 'ComplaintCtrl’';
activate();
function activate() [...}
function getComplaints() |
vm.complaintList = []:
var crganization = [ID: $scope.authentication.organizationID};
complaintFactory.getComplaints {organization) . then (function {data) |
vm.complaintlist = datas
vm.Collectioncomplaintlist = data;
}, function (err) [
zglert("Server refuse connection");

noi

Figure 5.8 Controller Code Snippet

AngularJS provides $http service to read and sextd ftom or to the web server. AngularJS
needs data in JSON format. The web applicationgedrdata from web service by sending http

request. The web service returns a JSON data t@tjustor.

g
n
o
g.
=]
['s}
1]
a
5
I

sghttp({
method: "POST",
url: server_url?+'api/ComplaintsManagement/GetComplaintsByOrganization',
data: crganization
1V .chen{function successCallback (d) {
laintsCount=d.data.length;
i.resclve (d.data) ;
}, function errcrfallback{errc) |
deferred.reject(err);

|

Figure 5.9 Service Code Snippet Retrieve Data flR@emote Web Service
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5.3.2. Service Layer
Service layer contains models, controllers andigordtions. Controller is a class that inherits
APIController of a web API framework controller. The methodshmi this controller are
accessible over a network through HTTP protocok Web API is a framework for building
web services; these web services use the HTTPquilotib can be accessed from any client such
as browsers and mobile devices. The Web API retilmnglata on request from the client, and it
can be in the format XML or JSON.

Web API binds HTTP request data to the parametesn @action method. The parameter data
type can be primitive or complex. Models can beduas a complex parameter data types. The
model maps the http request data to entity andnbasientity to model. Authentication and

authorization of the service requester locatethis layer.

Service Http response
Consumer | _
Like mobile
App and
web App

Web API (Services)

~
7

Http request

Figure 5.10 Service Consumer and Web APl Commtioica

The presentation layer has two agents or compornehitsh are mobile App (m-CS) and web

application (e-CSMS) as discussed above. Thesécapphs rely on the web services provided
by CSMS web services. The presentation layer coepsnrequire a number of services to
accomplish their tasks. The following componeratgdam shows the m-CS App and e-CSMS

application communication with the web services.
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Figure 5.11 e-CSMS with Organization Services fatsgs
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Figure 5.12 m-CS Mobile App with CSMS service fates
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«component»
e-CSMS Web App

>
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ComplaintService

PostComplaints&Suggestion RegisterComplaint
-

A\
GetComplaintsByOrganization

-
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ReplayForComplaints RespondToComplaints
O
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O——]
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Authorization and Authontication

Figure 5.13 e-CSMS App with CSMS Services intesface

To be more maintainable and manageable service€8MS services are grouped into small
logical components as shown on the above compagiegtam. Let us explain one of the
componentcomplaintService component and its interfadeegisterComplaint Figure 5.14
shows the sample code BEegisterComplaint in the complaintService componentiCoplaint
marked by(1) is interface implemented by a class cal@dmplaints which are located at
business layerRegisterComplaint marked by(2) is a service which is accessible by clients
through http request. This method receives a paexroétypeComplaintModel marked b{3)
which is a complex parameter data typ€smplaintModel receive attribute data sent from
clients. The model data transferred to businesisyess indicated by4). This service calls a
business layer metho®RegisterComplaint’ marked by(5) with argument oComplaintEntity.
The code marked b§) converts the returned data which have entity fypm business layer

into model. Finally the data returned to requestor.
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IComplaint complaintService;
[H__TFPCE__]\

public Coﬂplaggi)ocel RegisterComplaint(ComplaintModel complaint)
{ R
complaintService = new C:T:Leiﬂ:s(f:g)
ComplaintModel result = new ComplaintModel();
ComplaintEntity complaintEntity = new ComplaintEntity();
if (complaint != null)
{ @ Ok
complaintEntity = complaintService.RegistérComplaint(complaint.MapToEntity<ComplaintEntity>()
result = new ComplaintModel({complaintEntity); 45__c:>
result.Status = complaintEntity.Status;
result.Message = complaintEntity.Message;
}
else
{
result.Status = false;
result.Message = Messages.modelEmpty;

1
return r‘esult,K @

Figure 5.14 Service Layer Web APl Code Snippet

5.3.3. Business Layer
Business Components implements a logic that is exoec with the retrieval, processing,
transformation, and management of application dgtplication of business rules and policies,
and ensuring data consistency and validity areidered in this layer. Business Entities are
components maps user data to database models greldatbase models to business entity.
When this layer needs a data from database it @lithe data access layer functions. Contracts

are interfaces implemented by business concregs.cla

Services — Business Layer ——— Data Layer

Figure 5.15 Web Service Internal Components anigl @@mmunication

Let us explain how the business layer works toeet organizations for mobile agents. The
presentation layer agents (like m-CS app) sendestquo get organizations which are located
nearby mobile user to a service layer serv@®OrganizationByLocation shown in Figure

5.15. The mobile app includes the current locatdbrthe mobile phone in the request. This
service receives the arguments latitude and lodgitand invokes the business layer method

GetNearbyOrganization in Organization class. This method needs all actikganizations to
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find out the closest organizations which far u2&KM+n from mobile location where n start
from 0 and incremented by five. Active organizaticare public service providers which are
subscribed to this system and endorsed by systemnatd use complaints and suggestions
system. TheOrganization businessclassmethod GetNearbyOrganizations invokes the data
layer componenOrganizationRepository of serviceGetActiveOrganizations asindicated by
(2). The data layer retrieves active organizations aharm to the caller. Then the business class
method GetNearbyOrganizations calculates thelistance of each organization by referencing
mobile user location. If the distance is under $pecified length, add it to the list otherwise
skipped. The code marked K§) calculates the distance between mobile user amdéhvice
providers. Repeat the steps to all organizatiafter the closest organizations selected then sort
by distance in ascending order to make useablasiers the code marked B in figure 5.6 do
this task. These chosen organizations returnedltercservice of the service layer. The service
layer provides list of sorted organizations to esjar. The mobile application component

displays these organizations to user to be seldéotdddging complaint or provide suggestion.

public L;5t<CPgani:at;7*E(é;L;;-E;:E%;rbyOFganizations(hauble slatitude, double slLongitude, int distance){
List<OrganizationEntity> result = new List<OrganizationEntity>();
double elatitude = 6;
double elongitude = @;
foreach (Data.Models.Organization organization in .repository.GetActiveOrganizations()){
var sCoord = new GeoCoordinate(sLatitude, sLongitude);
elatitude = (double)organization.Latitude;
elongitude = (double)organization.Llongtude;
var eCoord = new GeoCoordinate(eLatitude, elLongitude); (:)
double distanceBetween = SCDOF‘d.GEtDiStaI‘ICETOI:E'CDDr‘d)/
var organizationModel = new OrganizationEntity(organization);
organizationModel.RelativeDistance = distanceBetween;

}

var orderdlist = result.OrderBy(x =»> x.RelativeDistance).Tolist();
return orderdList;

Figure 5.16 Business Layer Code Snippet that AcGeganization by Distance

How the business layer components works to sava &fam e-CSMS web application.
Communication among components held on via functaling. ComplaintRepository is a
class of Data Layer which has several methodscdrasave and retrieve data to or from physical
database respectivelyAssignComplaintsToUnit marked by(2) on figure 5.17s a method at

business layer which assign a complaint to a pdatiainit. To accomplish the operation first the
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existence of the record in a database should bekasepointed by3) in the following figure. If

it is available, set unit for complaint and savarules to database.

public class Complaints : IComplaint
{
IComplaintRepository repository;
Messagelitrals messages = new Messagelitrals();
public Complaints() <:)
{
.repository = new ComplaIntRepository(new Context(new eCEMSConnectionString()).Contexts())
}

public ComplaintEntity AssignComplaintsToUnit(ComplaintEntity complaint, int toUnit)

{

ComplaintEntity result = new ComplaintEntity();
Complain comp = .repository.GetCogplaintByComplaintID(complaint.ID);
if (comp != null) K
{ ®
try

comp.TeamID = toUnit;
.repository.Update(comp);

.repository.UnitOfWork.SaveChanges();
result.Status = true;
result.Message = messages.AsignedToUnitSOCcess;

return result;

Figure 5.17 Business Layer Code Snippet

5.3.4. Data Layer

The data layer manages the physical storage anelvadtof data. The objective of the Data layer
is to provide data to your business objects withaihg database specific code by exposing a
series of data access methods. All interaction éetwbusiness objects and the data layer occurs
by calling data access methods in the data layen fcode in business objects. This pushes
database-specific code into the data layer and sniddeebusiness object’s database independent.
Data Access component®ntain the logic to access the underlying dataestoData models
contain the properties of table which generatednfrdatabase. Entity framework is an
Object/Relational Mapping (O/RM) framework. It ia @nhancement to ADO.NET that gives
developers an automated mechanism for accessinpr&@ the data in the database. Entity
Framework is an open source framework by Microstiiis framework enhances development
speed by making data access mechanism easy. Csntee interfaces implemented by

repository concrete class. Figure 5.18 showsGbenplaintRepository contracts.
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namespace eCEMS.Data.Repositories.Contract

H{

public interface IComplaintRepository : IRepository

{
List«<Complain> GetComplaintsByOrganizationID({int organizationID);
List«<Complain> GetComplaintsByParentOrganizationID(int parentOrganizationID);
List«<Complain> GetComplaintsByClintID(int clientID);
List«<Complain> GetComplaintsByUnitID(int clientID);
Complain GetComplaintByComplaintID(decimal complaintID);
List<Correspondence> GetCorrespondance (decimal complaintID);
int GetComplaintsCount (int ID):

Figure 5.18 Data Layer Contracts

The ComplaintRepository concrete class implements the above interfacesrshofigure 5.18.

The arguments are passed from business layer. U$iedss layer can get data by calling these
methods which are shown below. The method retutesta with type of database model object.

The business layer class that calls methods of ldgta class methods has a responsibility to

convert data model to business entity.

pubiicuiomplain GetComplaintByComplaintID(decimal complaintID)
{

return FindOne([cnpﬁaiﬂ>(x => x.ComplainID == complaintID);

}

public List<Complain> GetComplaintsByClintID(int clientID)
{

return Find<Complain»(x => x.SenderID == clientID).ToList();

}

public List<Complain> GetComplaintsByOrganizationID(int organizationID)

{

return Find<Complain»(x => x.0OrganizationID == organizationID && x.IssueStatus==true).TolList();

}

public List<Complain> GetComplaintsByParentOrganizationID(int parentOrganizationID)

{

return Find<Complain>(x => x.0Organization.ParentOrganization==parentOrganizationID).TolList();

}

Figure 5.19 Data layer Code Snippet

The data models are generated from database d@&sigrlatabase design show figure 5.20.
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Figure 5.20 Database Design

64



5.4. Mobile Complaints and Suggestions App (m-CS)
m-CS is a mobile application which is deigned tousable by every service providers without
making any change. All Ethiopian cities and towhservice providers could use this mobile
solution to get customer complaints and suggestidhs customers who install this application
can register complaint and provides suggestioralteervice providers. One service providers
may have several service delivery points each semdelivery points must be subscribed to get
suggestions and complaints from citizen. Serviocavigers registered with its geographical
location latitude and longitude. The App is desiyte be location aware in order to increase
cost effectiveness and usability. If we see serpic&iders’ country wide, they are too huge in
numbers that is difficult to select one concernedyb To avoid this difficulty the application is
to be location aware. For example the user whelimeAddis Ababa can register complains or
suggestions to service providers located aroundsAdtaba. The user can register complaints

from current user position up to 25KM+n where ntdt@m 0 and increment by five.

Enter . Sholw " Get Current User position
Subscription omplain Latitude and longitude
— A Yes» . EE—
S Information ; Suggestions N=0
form
T No System
. . Fetch Service
User Select write complaints o providers
Send the Concerned service take a picture, audio/ Far away
complaints/ «Ye provider that the (|  video of issue/ <| N=25km+N |
suggestions complaint should be from current
send Yes | yser location
NOT
Y
System save in draft
Acknowledge to send again late
N=N+5

Find

{(stop ) N providers up
toN

Figure 5.21 M-CS Application Process Flow Chart
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Figure 5.22 Overall System communication
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5.4.1. User’'s Registration

The user has to register with his full name andnghoumber, all these data has been stored to
database by calling web service. A web servicesawd returns the registered user information
with unique user code generated by the system eatifg uniquely the customer. This

information also saved to SQLite on local devicéhéiever the user sends request (complaints

or suggestions) this unique code included with mgsshey need to send.

5.4.2. Capturing an Image
The user can take a snap shot of the particutaalproblem i.e.: water leakage, overflown
garbage, potholes, fallen poll etc. they can alsibeva description of that image if they need.
The location of the picture is embedded automayicaikh latitude and longitude form. Then the
users select the concerned body from the list. SEmeice providers are filtered by location and
ordered by the distance from the user current iposih the ascending order. If user has any
other sort of problem which cannot be captured, uber can file the complaint without the

picture by writing a detail description in a compléorm.

5.4.3. Capturing Audio and Video
The user can file their complaints or suggestionthe form of audio or video. The customer
Records their complaints or suggestions in the fofnaudio/video and select the concerned
body and sends to the concerned body. This redimoesand effort expend for writing detail

explanation about a situation. This feature enagegsaustomer to provide their suggestions.

5.4.4. Lodge Complaints and Suggestions Process

« Open application m-CS, the home screen is activehas/n on figure 5.23 pointed by
@.

- Write subject and detail description about the [@mobthey have. It is not mandatory
fields. If the problem is visual they can take etyie, audio and video for evidence.

« Then select the concerned public body (organizatidrich is mandatory. If you did not
know the concerned body, search by the problengoagesuch as water, electric, road,
transport and so on. The full information abowg Hervice providers’ information also
available in the application.

« Click on send button
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Figure 5.23 Sending Complaints and SuggestionssSte
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5.4.5. Track Issues
When the complaint handling officer or the compldiandling unit tried to post the comment or
response for a complaint, customers can followstiadus of their complaints. The complaints
that the user sent is stored in the local storagkramote storage (MSSQL). This helps the
customer recall the problems easily to follow tbgue. The only thing the customers need to do
is just a single click to view the correspondennd atatus. Tape the menu Track Complaints
then list of complaints that has been sent by e will be shown. Select the complaints or

suggestions to view the response provided by ttieoamed organization.

NG TH alles% @ 4:31 PM DO pyTH atl69% 8 4:41 PM

L)

P O [
= SentlIssues N

<& Complaint Detail

Subject: water shortage at kotebe

Case:pls conscider my idea. there is very high water...
water shortage at kotebe pls conscider
my idea. there is very high water suppy
in our vilage arround cotebe. the water
only avalibale one a week. we are
victimed with water ahortahge. it is
difficult to tolerat thisbproblem

Complaint Response

Dear Customer, we are very sorry
for what happened. It was
unacceptable and will never
happen again.we have been doing
on that. We pride ourselves on our
service, and would never do
something like that. Again, we feel

sorry for the inconvenience,
Respond @ Dec 22,2017 4:41:29 PM

dear customer based on the
promise we get last week, the

Figure 5.24 Ul for Tracking Issues

5.4.6. Deliver Information
The customer who may not know the responsible bafdghe problem could get the service
providers responsivities. The users can filter iserproviders by key terms such as problems
category (water, transport road, waste), provideme, location, and responsibilities. The
customers who need to call to the service provi@er also get the number. This helps citizens
can get hotlines easily without any difficulties $ee particular organization information, select
Organizations menu, then list of active organizatiare shown. Select the specific organization

that you need to see.
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Figure 5.25 Organizations Information

5.5. E-CSMS Web Application
E-CSMS is an application used to manage serviceigeos, users in the service providers,
complaints and suggestions which are sent from nmGBile application. The system users are
categorized into guests, administrator, complaartdting officers, and complaint handing units

groups. The application has the following modules.

5.5.1. Service Provider Subscription
Any service delivery points could subscribe to regecomplaints and suggestions from
customers. During organization registration time ttomplaint handling officer user account
information also provided. This user has compldwindling office authority. Once the
subscription is completed you need to wait the @ugbd personal to validate and approve the
information you have entered. If the authorizedspeal did not approve, service provider
couldn’t start receiving complaints and suggestioApproved service providers can also
unsubscribe. This module also used to manage molidets. This activity could perform by

administrative role.
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Complaints and Suggestions Management Sysiem @ B2 Awske HaileMariam
QOrganization subscripfion
Search ...

#  Organization branch pabox email phone Operations

1 Addis Ababa Water and Sewerage autharity Mexico 170 aawsa@gov.et 0116674036, 0116673982, 0116674063, 0116673983 0116674064. m B
2 Addis ababa water and sewerage authority Head office 1789 aawsa@govet 0116674036, 0116673982, 0116674063, 0116673983, 0116674064, n ﬂ
3 | Addis ababa waler and sewerage authority | Megenagna 1789 dagim@gmail com 0116674035 E ﬂ
4 Addis ababa water and sewerage authority Gurd Shola 1788 tsega@gmail.com 0116675508, n
5 Ethiopian Roads Authority(Head Office) mexico 1770 firsittamiru@gmail.com nn
B Addis Ababa City Road Authority (AACRA) mexico Sarbet 1891 aacra@gmail.com 251-1-551 50 02 mn
7 | Ethiopian Federal Police mexico - efp@gmial com 0116674035, n
8 Federal Transport Authority legahar - eta@gmial.com 011623456, ﬂ
9 | Police station abnet - aps@gmial.com 011123757 E n
10 Meganagna Police station Megsnagna baole sub city  — mps@gmial com 016674036, n ﬂ

1 2 3 n

Figure 5.26 Registered Service Providers

5.5.2. User Management
Public Service providers have staffs who handle glamts. The organizations complaint
handing officers have a responsibility to createcaat for each staff who could participate in

complaint handling process. User account could &eaged by this module

User Account

First Name =

Sex "

Select Gender

User Role *

Select Role

Phone

Confirm Password

Figure 5.27 User Account Management
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5.5.3. Unit Management
The structure of the service provider is differéioim one organization to other. This module
allows managing their available units in the orgation. The complaint handling officer of
each organization should create its complaints Irandnits in the organization. Unit contains
staff members. The unit members are assigned tb hynicomplaint handling officer. The
complaints and suggestions post from citizens mgatched to unit. Unit members could access
their complaints assigned to them by compliant hagafficer. Unit members can take actions
on complaints and suggestion.

5.5.4. Service Management
Service providers may have several responsibilifié®se responsibilities should be known by
citizens. This information is important for citizeto know the concerned body of the particular
issue.

5.5.5. Complaint Management
This module is responsible for managing complaartd suggestions such as display received
complaints, Respond to complaints or suggestiossiga to concerned unit, forward to other
concerned organization, and plot the problem omihap. Forward complaints or suggestions to
other concerned body intended to help the compiéénevho lodge or send their complaints

mistakenly to an organization which is not its @sqbility.

o aint 5 ions Management System & &= Aweke HalleMariam Ol |
Complaints
# Full Phone Number Complaint Evidence Date Assigned Logation perions
Name
1 Wude +25192323188 | wude asteyayet [#2no image Dec 5, t nuun
Yohans 2017 A ¢
11:07:46
P
2 natinael | +251903456 nati keta Dec 5. o nuun
Addisu 2017 ne ¢
11:14:55
P
3 Equbay | 093321418 shint bet metobgnal Dec 5 t nunn
g/hans baakachihu | 2017 ) 9
metachihubtebaberugni | 11:16:10
P

Figure 5.28 Registered Complaints of a particulag@nization
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As shown in the figure 5.28; the complaint handliofficer could observe the complaints

location where the issue is happened using icotkedany(1).

S fr Megenagna g
i Water Reservior @
nat f a
AAWSA-Project Office
z
2
-
Palace B
r':-".-\r.rr'.:)c‘
2
(®) 2
&
&
Automobile
Manutaturing 0
Sidra International l::i

Figure 5.29 Plot Issue on Google Map

« (2) enable the authorized personal (CHO or Complaiabhdiing units) to provide a
response to the complainants or customers who gemtggestions or lodge complaints

« (3) enable the complaint handling officers to asshgn ¢omplaints or suggestions to the
relevant unit.

« (@) enable the complaint handling officers and conmpéahandling units forward the
complaints to the relevant body cross the orgaioasat

« (5) used to close or resolved complaints.

The compliant handling unit members can access tbeiplaints assigned to them by complaint

handing officer. Complaint handling units can tak&on on the complaints assigned to them.

B4 G
Complaints assigned to your unit

# Full Phone Complaint Evidence Date Assigned Location Operations
Name Number

1 Tamru 0920616352 welcome to ethio complaint Oct 12, 2017 9:45:39 nl:’n
Hailu PM 9

2  Tamru 0920616352 tet teat hule wuha ytefal mefthe stun Dec B, 2017 4:02:54 Q n un
Hailu bakachihu PM

Figure 5.30 Complaints of a Particular Unit
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Chapter Six: Evaluation, Result and Discussions

6.1. Overview
This section deals on the evaluation of proposéatisa and discuss the result of the evaluation
process. The framework evaluated from differentspectives to proof whether the study
answers the research question, meet the reseagttiobs, and software quality attributes of a

compliant system.

6.2. Prototype Evaluation

To ensure whether the required goal achieved qrthetevaluation criterion have been prepared
to appraise the prototype from the customer pointi@v. To accomplish evaluation, thirteen

persons are participated. Two software expertsaasggned to evaluate the web application
prototype. Ten persons are involved on mobile ppgotype evaluation which is selected

purposefully who participated on questioner at bleginning. The evaluation criterions were
defined well for mobile users. The evaluation critie was prepared by referencing previous
works. The procedures followed to conduct evatuaéire:

1) Prepare Evaluation Criteria (see appendix G) toilaaipp user.

2) E-CSMS web service and E-CSMS Web Application ant@iphed to IIS server.

3) The two persons assigned on web application prp¢otyhich considered as a service
provider complaint handling unit and register themganization. The third person
assigned as system administrator.

4) The third person approves these registered orgamza

5) Install m-CS mobile app to participants of molgleone

6) Release WiFi from laptop, the customer connecteadisoWiFi

7) Request the user to send complaint or suggestmm@sy service provider. Follow the
status of their complaints. Access detail informatdf the organizations.

8) The service providers get their complaints whicht $om mobile users and responds to

the complaints immediately.

At the end; they fill out the evaluation criterioridhe evaluation result for mobile app is shown
by table 6.1.

74



Table 6.1 m-CS App Evaluation Result

Criterion Yes No
Easy to use 10 0
Save time, money and effort 10 0
Feed full information about organizations 10 0
Help to easily know responsibility of organizations 8 2
Enable to send for multiple organization 10 0
Allow to track complaint status 10 0

An interview has been conducted with software etgpdihe two software experts could register
their own organization and the third person adrviaier could approve these organizations to
manage their complaints with this system. The custoor citizens could send the complaints
and suggestions to these organizations. Based emtérview with experts(see appendix H);
they can register organization, view complaintsate the complaint handling units, create user
account, assign user to unit, look at the problenzata on the google map, reply to complaints
and suggestions, and close completed complaintyiamdthe completed complaints as a report.
Let us discuss the respondent answer.

6.2.1. Cost, Time and Effort Savings

As discussed in chapter four many peoples thoumtdihg complaints and suggestions takes
much time, money and effort. So people tend to ngneporting issues as the channels for
making a complaint is inconvenient. To reduce théifculties this mobile application is a
relevant solution as a result of customers expelitiescost for internet to send the complaints.
Out of ten participants on prototype evaluationsalld that the app saves cost, time and effort.
The complainants are not expected to go at contplteandling office or service providers’
office. They could file their complaints and sugiens from anywhere at any time.

6.2.2. Eliminate Information Gap
As shown in chapter four, many people said, theln'tiknow the responsible body of the
problem. To lodge complaints and suggestions dirstll they should know the responsible body.
So the customer needs to ask others or find infbomabout who is the responsible body from

75



different sources. Out of ten respondents 80% emtlsaid they can get enough information
about the responsibility of the service provideosf the app. The customers are not expected to
remember every service provider’'s information. Bimy thing they need to do is installing m-
CS mobile application. This app let users get aegvise providers information such as
responsibilities, phone, email, website addres8®X and the physical location of the service
provider office. Customers can also get servicevidess by their service category, location,
brunch and so on.

The service providers displayed to user in theod their distance from the current position of
the mobile device. The distance is shown for usedlometer measurement unit. This feature
reduce information gap on customer about where teyld report the problems, and which
service delivery point is nearest to report. EVetné customer sends the complainants to none
concerned body unknowingly, that complaints hamgbfficer of the organization who received

these complaints forwards to the concerned body.

6.2.3. Avoid Helpline Related Issues
As shown in chapter four, respondents have beertiomed several problems on phone call
complaining mechanisms. No responding to phoneatall hotline congestions at pick time are
major problems. As a result people couldn’'t lodgeirt complaints immediately; they should
wait for long time. In order to handle the loadidg the peak hours, a number of operators are
required. But these man powers become idle duhagemaining periods. There will be nothing
as a peak hour in this framework. This framewotls&rvice providers receive multiple requests

at a time than receiving complaints and suggestianphone call.

6.2.4. Enhance Citizen Participation

Citizens are a surveillance camera to their city. tere should be reliable communication
mechanisms among governments and citizens. Govetnipogly can continuously receive the
complaints and suggestions from the community éreéhis convenient communication channel.
The communication channel should be easy to usgjreeless cost, less effort and time. The
evaluation result indicates that 60% of the pgrtiats’ rate as excellenbmplaining mechanism

to enhance citizen participations on quality imgnment and 40% answered very Good
communication mechanism. This convenient mechasiscourages customers to participate on

civic issues.
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6.2.5. Keep Organization Reputation
As discussed in chapter 4, the reason that reflapeople from complaining is responsible
bodies do not consider the user complaints and estiggs properly. Customer complaint
management is a complex process. Automating theledenprocess is the efficient technique to
resolve the customer queries on-time without ampmvenient. Utilizing mobile app for this
process is the best fit to encourage customerstimiigly issue tracking and resolves. The system
helps organizations to get active or unresolvedlpros easily. The organizations can inform
complainants about the issue whether they canwesolshort time or take time to resolve. The
proper response can calm people from damagingagpunt The resolved complaints could be

closed with relevant reason.

6.2.6. Organization Cost Savings
The organizations could get suggestions and contplaarly. These early feedback helps to fix
the issue or take counter measures at the beginniayly fix enable organizations control
problems early before changed to big problems,dtesents organizations from expending huge
cost and citizens from suffering. Developing apgtiens for every service providers requires
large amount of budget. Even developed applicatiay not be use by customers as a result of
installing applications to each service providejuiees extra storages which are another cost.

The integrated mobile application solves this bigigbem.

A mobile application also let peoples sends a Visu@ences by capturing the problematic area,
this helps the organizations to understand thatst easily. The geographical coordinate where
image have been taken sent with an image to pbetkact location of the problems which

supports the organizations easily locate the draation of the issue.

6.3. Discussions
6.3.1. Good Complaint Handling Principle
In this discussion we deal on how the framework enpohs the organizations to fulfil
ISO10002:2014 standards. This standard guidesetadisign and implement an effective and
efficient complaints-handling which have been dssad on chapter two. Organizations and its
customers get benefits while these standards giedp This complaint handling framework
enables the organizations to achieve these stasdbiné way how this framework could support

organizations to achieve these principles wouldibeussed as shown below.
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» Customer Focused: Organizationshould be open to feedback. This framework allows
organizations to receive complaints and suggest&@h$our per a day. This indicates
Organizations are always with customers.

* Vighility: Information about where to complain and how to claampcan be prepared by
organizations and customer can access these atggegdormation with an easy
manner.

* Accesshility: The framework allows all users easily to accesssifstem. It allows the
user to send complaints and suggestions with angukge they can. The feature of
sending picture, audio and video complaints andjsstipns made the system convenient
which enable the customer easily access via haddiesiice.

* Responsiveness: The organizations can respond to complainantstaheucomplaints or
suggestions. Then Complainants can easily tackdhglaints and suggestions status.

» Accountability: This framework enables each organizations defie& tlesponsibilities
then citizens easily get information from one windiastead of navigating and searching
different organizations websites.

» Confidentiality: The user confidential information is kept. Autized personal only can
see the information.

* Objectivity: Each complaint should be addressed equally andasetiimanner through
the complaints-handling process. The decision @paese provided by complaint
handling units easily accessible to the top managésn The availability of well-
organized complaints data to management allowsradng the organization staffs.
These mechanisms enforce the complaint handlingmembers to process complaints
properly and impartially under the organizatioresund regulations.

» Continual improvement: The availability of structured records of customemnplaints
and suggestions provide an opportunity for orgdiuma to review its services and
procedures to improve their service quality andamelk customer satisfaction. The
complaints process with form based is not easy amipulate relevant and aggregate

information.

In general; this framework underpins every senpeeviders to achieve good complaints

handling principles. As shown in table 4.8 in cle®dbur, most of the time user uses their
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mobile to use internet. So everybody can use tmeibile device for reporting complaints

and suggestions without any difficulty.

6.3.2. Software Quality Attributes
Here the techniques used to achieve software guatitibutes have been discussed. Software
guality attributes are the factors that have aectfbn system design, run-time behavior, and user
experience [46] [47]. It is necessary to considier potential impact of the requirements when

designing applications to meet software qualitgitaites.

Interoperability: The chosen architecture is service oriented whichbkes complaints and

suggestions system communicate easily with difteiaformation technology systems and
software applications. An organization which hasady deployed web application can get their
own complaints from customer or citizens by reguagshttp request to a web API (service) and

display on their web application.

Maintainability: The architecture follow a layered approach whiesh programs have been
logically separated this logical separation incesasiaintainability which software can adapt to
changes, improve maintainability. All service prsiis throughout a country share web server.

Any business process change reflected to all sepriaviders and clients.

Performance: The system implemented by considering the procgssapability of mobile
devices. Mobile devices have low processing cajpb80o to close this gap, most business logic
algorism is implemented in the server side. Thentldevice only sends a request and receives
JSON data. The selected web service implementégcmology Asp.NET WEB API increases

the performance of the system.

Efficiency: The mobile phones have limited resources sucht@sge, processing power,
transmission costs. The design conceders thesedimesources. The most data is stored in the
remote server only little data is stored on locavide. Most business logic algorithm

implemented on the server side. This helps théagtion works within a minimum resource.

Learnability: Usability has the ability to increase user undediteg. The user interface has been
designed to be easily understandable. The appmicatiser interface is designed based on
common user interface standards which are commasdyl by most applications. The use of

ionic framework make the application has nativekland feel. The framework provides
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common icons, input elements color and so on. Tag ef filing complaints and suggestions is

the same for all organizations which helps the asapt the app.

Portability: The mobile application m-CS is developed by iontanfework which is a

combination of Cordova and AnularJS. This framewisrkross platform development tool. The

programming language is a standard web developtoets HTML, CSS and JavaScript. Once

the development completed the source code build different packages like .apk(android),

ipa(iPhone) and XAP(windows) with

6.3.3. Problem Resolution

Table 6. 2 Causes that refrain C

out changing sloeirce code for a specific platform.

ustomer to regiStemplaints with countermeasures

Cause of not reporting CS

Countermeasures

Lodging complaints and providing

suggestion in person is inconvenient.

issues without going to the office of service pd®rs
from anywhere and at any time. This eliminate

problem faced by in person reporting.

The framework should enable customer repor

ting

the

Unable

location of the office.

to know nearest

physic

aRegister all service provider service delivery p®

knowing the physical location.

with geographical location latitude and longity
which helps to feed information about the locatidr]
the service providers when they need reportingnk

if the complainants can file complaints withg

de

ve

ut

Couldn’t know the concerned publ
body.

iIcThe framework allows the service providers to d&

get the responsible body by filtering the probl
category.

information on their mobile phone. Mobile clienthc

fin

their responsibilities. The citizens can get this

a

em

Phone not answered by the respons
public bodies.

complain via phone.

iblée framework should not wait person to acg

complaints and suggestions from complainants ur

ept
like
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Citizens may not have enough time tg
lodge Complaints or suggestions so

they ignore registering complaints.

) The solution should avoid waste of time to log
customers to send and track complaints
suggestions from anywhere. Complainants
should not waste their time by writing complainisl
suggestions. They could send snapshot of
problematic area, audio and video in addition

written text.

lge

complaints and provide suggestions by enabling

and

Also

=4

the

to

Hotlines may become congested
peak hours due to which the citize
have to wait for a long time to regist

the complaints and suggestions.

dhe solution may not be congested like pha
nslultiple clients can lodge complaints and sugges
ein parallel.

ne.

tio

Difficult remember differen

hotlines, emails and websites addres

to

each service providers

t The service providers’ full information should
sfeed to the citizens. The system put aggreg
service providers information to be made availa
and accessed on the internet. The mobile applit:
allows citizens to gain all service providers f

information through their phone.

be
ated
\ble
atio

ull

In this study the research questions are propedyessed as shown table 6.3.

Table 6.3 Research Questions Answer

Research Question

Answer

What factors are hindering citizens fr

complaints and provide suggestions?

om lodgehere are many reasons which refra

customers from

provide suggestions as explained in table

problems.

lodging complaints &

The framework is designed to eliminate th

ined

6.2.

ese

What techniques could

engagement  on public

controlling and quality of service delivery?

increase Citiz

infrastructy

@onvenient complaints and suggest

reeporting mechanism encourages people

participate in service quality improvement. T|

ions
to

he
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mobile app is just solution on hand syste
Every citizen can register his/her complai
and suggestions via phone number with
investing any time, effort and mone
Information about where to complain

available to citizens. This enhances citize

participation on service quality control.

How to achieve principles of good complair

handling?

SO 100014:2014 defined principles of go

customer complaints handling such
Customer Focused, Visibility, Accessibilit
Responsiveness, Confidentiality, Objectivi

Accountability and Continuous Improveme

The application is designed to be aligned wi

these criterions.

How to design a framework that is applica
for all service providers to manage complai

and suggestions?

bleramework is designed that can work for

ntsganizations and enables customers to Ig
T

framework takes into consideration multig

complaints to all service providers.
organizations, multiple clients, and multig
client device platforms and internet use
Based on the evaluation result the framew

is correct to achieve the required goal.

M.
nts

out

is

ns

all
dge
he

e

e
IS,

ork

As discussed so far the complaints and suggestiandling system framework achieve the goal

of the study. And the designed architecture coniddlément the framework with good software

quality.
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Chapter Seven: Conclusions and Recommendations

7.1. Conclusions

Complaints and suggestions are an information gsuiecimprove service quality, and customer
satisfaction, and safety. Every problem happerdesiociety so the citizens can watch before
government body realizes it. The preferred altéveais a customer-focused complaints
management solution. Handling complaints and sstgges is a complex process which needs
the organizations rigorous commitment and customeolvement. To get complaints and
suggestions from citizens; there should be conwergemmunication channel which citizens
directly meet public bodies. Based on the survdlect®d, most of the customers did not report
civic problems. The reason is lodging complaint @navides suggestion is inconvenient. The
researcher has conducted a study to identity theesathat prevent customers from reporting the
issues and to provide convenient complaints hagdirechanism which is efficient, helpful,
accurate and usable.

The researcher proposed effective complaints hagidlamework and system architecture which
enable the service providers and customers comtgnic smooth manner. The development of
the prototype considers several software qualityibates. Selecting appropriate tools like
development frameworks and programming technologiggports to achieve high quality

solutions.

The implementation of e-CSMS will improve serviceoypders’ complaint management
practices. All Organizations can manage and psocastomers’ complaints and suggestions.
More importantly the system enables efficient asces information regarding customers’
complaints and suggestions. The information carstoeed more systematically and can be
retrieved at all the times. Public bodies could aise application to manage their complaints and
suggestions received from customer or citizens. dUstomers can register their complaints and
suggestions via a mobile application which is eagdgdople to send complaints and suggestions,
and track the status of their own complaints. Reamuld directly communicate with all
government bodies with a single application. Onetloé framework component mobile
application which is installed on customer mobiside works with user current location which

means location aware. It allows user to file conmpéaand suggestions primarily to the service
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provider located near them and parent organizationsservice providers of the nearest
organization.Organizations should give weight to the significanaf identifying customer

complaint factors and complaint intents that sigaifitly determine their business success.
Finally the researcher believes that the preseindéedework can be helpful for service provider
organizations in terms of enhancing citizen pgstition on service quality improvement, keep
public infrastructure and environment, and impr@ustomer satisfaction by eliminating the

factors that refrain citizens to file complaintslauggestions.

7.2. Recommendations

The research provides an opportunity for serviaiders, governments and citizens on various
perspectives as discussed throughout the documé&atording to the study several types of
problems that have being appeared in the commlikgytransport, water, road, crime, waste
disposal, administration problems and so on. Eagarization used different communication
channels to handle customer complaints. The mesimgnthey used to handle complaints and
suggestions have many limitations. And also custemeant to report to the concerned public
body but they cannot do what they want due to imearent complaining mechanisms. We
recommend that all public service provider orgatmwres should use the proposed complaint
handling framework to enhance customer engageménimove customer satisfaction and
improve service qualities. Furthermore, custonstiguld enhance participation by providing
complaints and suggestions to the service providetead of ignoring their complaints and
suggestions. And also the government could kedpsugitizen’s satisfactions and its reputations

and ensure good governance in the country.

7.3. Future Works

However in this research we tried to develop irdaegg complaints handling solution which

customers can make complaints and suggestion$ $eralce providers located around them via
their cell phone with an easy manner and all ogions can receive their complaints and
suggestions without developing web application tteem by share a single application. The
complaints should have a defined time frame to ddeesl. The organizations that could not
resolve complaints on defined time frame shalldported to the higher authority. This requires
automatic determined work flow process. The sysaemomatically escalates to the upper layer

authority. This feature encourages the organizatgmmplaints and suggestions handling bodies’
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serve complaints and suggestions in a specifie@ firame. Today is the era of advanced
handheld devices. Citizens expends most of thee tvith mobile phones. To increase customer
satisfaction a government organizations servicelgsty also shall integrated and delivered by
one single window like complaints and suggesticasdting. Citizens could send service request
(mobile based service request) with their phoneowia application instead of developing several

independent apps by each organization or servimagers.
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Appendixes

Appendix A: Questionnaire
Questioner in Amharic
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Questionnaire in English translation

This questionnaire is used to study the gap betvgeevice providers and service consumer
(citizens) and find out a solution that bridges gagp to improve service quality delivery and
increase customer satisfaction. We respectfullyestithat you fill out this survey. This survey

used for only academic research purpose. Your anityys completely kept.
Researcher Demeke Getaneh

Thank you for your kind cooperation. Please reatiarswer questions carefully.
More than one answer can be given. If you haveorarite on a space provided.

Age....... Sex...... Educational Level..............c.ccooevieinnns

1. Are you internet User?
A. Yes B. No

2. If your answer for question number oneAs, ‘which device you use?

A. Computer B. Mobile C. Tablet
3. If you are cell phone user, what is your phone ?ype

A. Android C. Blackbary

B. Iphone D. Windows Phone

E. Other

4. What will you do if you see loss of water from ake water pipe?
I will suggest to the concerned body
| couldn’t take any action because | don’t knosp@nsible body

| couldn’t take any action because lodging comptaiakes time and money
I do not think there will be any party that consitiee suggestion

Other

5. Have you ever seen pothole, damaged roads, and topes that are risky for human,

moo o »

animal, children and elders?
A. Yes
B. No

6. If your answer for question number 5'4”, what have you do?
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moow?>

| have reported to the responsible body

| couldn’t take any action because | don’t knosp@nsible body

| couldn’t take any action because lodging comptaiakes time and money
| don’t know where the concerned body office lodate

Other

7. While traveling, if you face right violation for arple you asked to pay above tariff or

insult you, what will you do?

A.
B.
C.
D.

tolerate it

complain to the concerned body
Use force

Other

8. Have you seen broken Sewer or improper waste dispioat pollute the environment?

A.
B.

Yes
No

9. If your answer for question numb&is “A ”, what have you do?

A.
B.

| have reported to the responsible body

| just passed.

10.1f your answer for question numb@is “B”, what is your reason?

A.

mo o W

| don’t know to whom | report the problem

reporting in person takes time and money

| don’t know where the concerned body office lodate

I do not think there will be any party that consitiee suggestion
Other

11. What do you do when you see or hear someone wodkiagthe crime?

A
B
C.
D
E

. I'will suggest to the responsible body

Reporting in person, takes time and money

| don’t know where the problem reported

I do not think there will be any party that consitiee suggestion
Other

12.Have you seen employees who pursuing their owropafdenefits instead of committing

their responsibilities in service provider orgami@as?

A.

Yes B. No, | haven't

13.1f your answer for question numb&? is “A”, what have you do?
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A. | have reported to the responsible body
B. Ididn’t take any action.

C. I have suggested in the suggestion box.
D. Others

14.What will you do if you see fallen electric pollgetric wire anywhere you go which may
injure people?
A. | have reported to the responsible body
B. I couldn’t take any action because | don’t know tbégponsible body
C. I couldn’t take any action because lodging compaiakes time and money.
D. I don’t know where the concerned body office lodate
E. Other

15.Many public service providers have prepared hadlitoereceive complaints and suggestions
from citizen. l.e. Water and sewerage, electriwgrocorporation, police, Road transport,
fire and emergency. How many of them you know?

16.1f you have comment leave here?
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Appendix B: Interview

Research Title: Mobile Based Complaints and Suggeshs System with Geospatial Data

This is an interview question to get informationnfr organizations that provides public service
to the citizens. It helps to understand currenir®ss process and to analyses existing problems
in the organization associated with the servicevigion. This information helps me to propose a

good framework.
ResearcherDemeke Getaneh

1. What are the mandates of this organization?

2. What mechanism you have being used to accept Suggesand Complaints from
citizen?
-phone call, website, in person, SMS, email, péfste

3. Is there a unit that accepts and process custooraplaints on services, and service
provision?

4. How to create awareness about the responsibiliaes, rule and regulations of the
organization to the pubic?

5. What are the difficulties that affect the organi@atto deliver the service properly?
Appendix C: Environment Configuration

Cross platform application development environn@onfigurations
1) Install Node.js Whether you are using Windows, Linux or Mac thetfstep is to make
sure you haveNode.js installed on your machine. As an asynchronous tedemen
JavaScript runtime, Node is designed to build $dalaetwork applications.
2) toinstall cordova and ionic packages globally,jopemmand window and run the
following command
* npm install -g cordova ionic
3) To create ionic project on windows with a namghesis,create a folder that will
contain the ionic project. Hold shift key and wrdlick then selectdpen command
window her” action. Run the following command.
* ionic startmythesis--type ionicl
4) Add platforms such as iOS, windows and android, lmoavser based on your need.

» cordova platform add android ios windows
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5) add cordova plugins which you could used for apyion development

cordova plugin add cordova-plugin-camera

cordova plugin add cordova-plugin-device-orientatio
cordova plugin add cordova-plugin-dialogs

cordova plugin add cordova-plugin-file

cordova plugin add cordova-plugin-file-transfer
cordova plugin add cordova-plugin-geolocation
cordova plugin add cordova-plugin-media

cordova plugin add cordova-plugin-media-capture

cordova plugin add cordova-plugin-network-inforroati

6) to view installed cordova plugin run the command

cordova plugin Is

7) to run the application

ionic cordova run android (to run on réavice)

ionic cordova emulate android (to run on emulateéirst of all you need to set
up android emulatorvia sdk manager)

ionic serve (to emulate on browser)

ionic serve --lab (to emulate on browser withbile size)

cordova run browser -- --port=8001 --target=FirefoxXto run browser platform)

8) to build the application based on the platform type

ionic cordova build android

ionic cordova build windows
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Web Application Development Environment Configuration

1) Install NodeJS setup by downloading from officiéd $ittps://nodejs.org/en/. Once the
installation completes, restarts the system.
2) Install Grunt CLI, Bower, and Yeoman. Open the command window and execute the
following command
* npm -g install grunt-cli bower yo generator-anguyanerator-karma
3) Create angular project by running the following coamd
* yo angular
4) To run the application, run the command below
* gruntserver (to view the application on the bremen development time)
e grunt build  (to build an application to be pubéshon the web server)
Web API Development
Microsoft provides an IDE visual studio to devebgplication with C# language.
1. Install visual studio IDE
Then Open it
Click onfile menu
Click onVisual C#

Select orWeb andProvide project name and solution nameeC&EMS.WebAPI,

o > 0D

and eCEMSrespectively in my case.

6. SelectWeb API from the list

7. The project structure could be created

8. To create three separated code layght click on solution name >add> new
project> visual C#> class library. Then write the namkgBCEMS.Business,
eCEMS.Datg). Click ok.

9. Set project dependencies: right click on the ptdjeat need other project for example
eCEMS.WebAPI layer needbusinesdayer; right click orlwWebAPI layer then build
dependencies >project dependencies> select plmjestiecking the check box.

10. Write the code on each layer and run the project
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Appendix D: Sample Code

m-CS Mobile application sample code

Mobile App Controller Sample code
(function () {
‘use strict’;
angular.modul€'starter.controllers')
controller ('SuggestionController’,
SuggestionControllgy

SuggestionControlleBinject = ['$cordovaSQLite’,
'$ionicLoading', '$cordovaGeolocation; '$scope;
'$state’, 'suggestionService''$cordovaCamera),
'$cordovakFile', '$cordovaFileTransfer', 'localService',

'$cordovaDialogs];

function SuggestionControllé$cordovaSQLite,

/I stablishDBConnection();
vm.Organizations = []
var organizatior= {id: 1}
vm.loading = true;
suggestionServiggetOrganization§
ther(function (result) {
vm.Organizations = result;
consoldog("vm.Organizations" ,
vm.Organizations)
var query2="INSERT INTO ORG1 (ID,
Name, Description) VALUES (?,?,?)"
}, function (error) {

$ionicLoading, $cordovaGeolocation, $scope, $state, hE
suggestionService, $cordovaCamera, $cordovaFile, }
$cordovaFileTransfer, localService, $cordovaDia)dgs function getNearbyOrganizatiors{
var vm = this; vm.showLoading);
vm.title ='Suggestion controller; var currentUserLocatior {Latitude:
var image=""; vm.user.Latitude, Longtude: vm.user.Longtude};

vm.hideHome = true;

$scopenideHome = true;

activate);

function activate) {
vm.saveSuggestior saveSuggestion
vm.sendComplaints= sendComplaints
vm.getCurrentlssuePosition=

getCurrentlssuePositign

vm.audioCapture = audioCapture
vm.videoCapture = videoCapture
vm.browsePhoto= browsePhotp
vm.uploadFile = uploadFile
vm.registerClient = registerClient

vm.SaveToBufferDraft = SaveToBufferDraft

vm.SaveToBuffer= SaveToBuffer
vm.user = {
FirstName: " , LastName

, Phone

Subject " , MessageBody™ , Latitude: O,
Longtude: 0, SenderID: 0, OrganizationID: 0,

%

vm.items = [];

vm.stablishDBConnection=
stablishDBConnectian

vm.UploadFile = UploadFile;

vm.getClient = getClient;

vm.getOrganizations= getOrganizations

vm.problems =];

vm.takePiture = takePiture

vm.getNearbyOrganizations=
getNearbyOrganizations

vm.hideLoading = hideLoading

vm.showLoading= showLoading

getClient();

getCurrentlssuePositig)

}
function getOrganization@ {

vm.OrganizationsList = [];
suggestionServicgetNearbyOrganizatioffsurrentUser
Location
ther(function (result) {
vm.OrganizationsList = result;
vm.hideLoading();
var query="INSERT INTO Organizations (ID
, Name , Description ,Location , Branch , Latitude
,Longitude ) VALUES (?,?,2,2,?2,2,?))
for (var i =0; i <vm.OrganizationsList.length; i++) {
var row = vm.OrganizationsList[i];
$cordovaSQLitexecutédb, query [row.ID,
row.Name, row.Description, row.Branch,row.Location,
row.Latitude, row.Longtude])
ther(function (res) {

}function (err) {

var message "Network Related Error” ;

vm.hideLoading();
$cordovaDialogslerimessagg'error" |, "cancel");

s

}
}function (error) {
vm.hideLoading();

hE
}

function showLoading) {
$ionicLoadingshow({
template: 'Loading...'

_});

}

function hideLoading) {
$ionicLoadindnide();
}
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function registerClien) {
var promise=
suggestionServicsubscribeMobileClierft'm.client)
promisether(function (result) {
consoldog(result);
if (result.Status) {
var query="INSERT INTO Client

(ID,FirstName, LastName,Phone) VALUES
(2,2,2,2)"
var |D =resultlD;
var firstname= resultFirstName;
var lastname= resultLastName

var phone= resultPhone

$cordovaSQLitexecutédb, query, [ID, firstname

lastnamephond).ther(function (res) {
},function (err) {
consoleerror(err);

b
}elsef }
}, function (error) {
D

}
function stablishDBConnectid {

if (window.cordova) {
db = $cordovaSQLitepenDE{name
"myDB.db" }); //device
} else{
db = window.openDatabagémyDB.db" , '1',
'myDB', 1024* 1024* 1000); // browser

}

$cordovaSQLitexecut¢db, "CREATE TABLE IF

NOT EXISTS Client (ID integer primary key,
FirstName text, LastName text, Phone text);

$cordovaSQLitexecutédb, "CREATE TABLE IF
NOT EXISTS ORGL (ID integer primary key, Name

text, Description text");
}
function saveSuggestigh{
vm.showLoading();
vm.user.FirstName = clientl nfo.FirstName;
vm.user.LastName= clientl nfo.LastName
vm.user.Phone= clientlnfo.Phone
vm.user.SenderID = clientInfo.ID;
consoldog("clientinfo” , clientl nfo);
var promise=
suggestionServicgaveSuggestignm.user);
promisether(function (result) {
vm.hideLoading();
}, function (error) {
SaveToBufferDraft/m.user);

$cordovaDialogsler{'Unable to save Suggestion

or complaint', 'Error' , 'Cancel’);

D
}
function getCurrentissuePositigh{
var posOptions= {timeout: 1000Q
enableHighAccuracy:. false};
var promise=

$cordovaGeolocatiogetCurrentPositiofposOptionk
ther(function (position) {
vm.user.Latitude = positioncoordslatitude;
vm.user.Longtude = positioncoordslongitude;
vm.user.SenderID = clientInfo.ID;
latitude = positioncoordslatitude;
longitude = positioncoordslongitude;
getNearbyOrganizatioifs

}, function (err) {
D _
return promise
}
function browsePhot{) {
var options={
quality : 50,
destinationType
Camera.DestinationType.FILE_URI,
sourceType
Camera.PictureSourceType.PHOTOLIBRARY,
encodingType Camera.EncodingType.JPEG,
saveToPhotoAlbum true,
correctOrientation: true
};  navigator.cameragetPicture(onSuccess
onFail, optiony;
function onSuccegsmageURI) {
vm.imagefile = imageURI,;
var index= vm.imagefile.lastindexO("?" );
if (index>0) {
var filepath= vm.imagefile.substring0, index);
vm.imagePath= filepath;
}else{
vm.imagePath= vm.imagefile;
}
var image= documentgetElementByl{limagel’);
vm.imageSourse= "data:image/jpeg;base64,"+

vm.imagePath

imagesrc = vm.imagePath
}
function onFail(message) {
}

}
function takePiturd) {

var options= { quality: 50, destinationType

Camera.DestinationType.FILE_URI,
sourceType Camera.PictureSourceType.CAMERA,

allowEdit: false,
encodingType Camera.EncodingType.JPEG,
popoverOptions CameraPopoverOptions,
saveToPhotoAlbum true,
correctOrientation: true
b
$cordovaCamergetPictur¢optiong.ther(function

(imageData) {

var image= documentgetElementByllimagel’;
vm.imageSourse= "data:image/jpeg;base64,"+

imageData;

imagesrc = vm.imageSourse
vm.imagePath= imageData;
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imagesrc = imageData;
}, function (err) {

/I error
Dk
}
function audioCapturé) {
var options={ limit: 1, duration: 10 }

navigator.devicecapture.captureAudifonSuccess

onError, optiony;
function onSuccegmediaFiles) {
var i, path len;

for (i =0, len= mediaFiledength; i <len; i +=1) {

path= mediaFiles].fullPath;
vm.audioPath = path
alart(audio" )
consolelog(mediaFiles);
vm.videoPath= null;
vm.imagePath= null;
}
}
function onError(error) {
navigator.notification.alert('"Error code: ' +
errorcode null, '‘Capture Error' );

b}

function videoCapturé {
var options={ limit: 1, duration: 60
h

navigator.devicecapture.captureVide(onSuccess

onError, optiony;

function onSuccegmediaFiles) {
var i, path len;

for (i =0, len= mediaFiledength; i <len; i +=1) {

path= mediaFiles].fullPath;
aler("path" + path
consoldog(mediaFiles);
vm.videoPath= path
vm.audioPath = null;
vm.imagePath= null;
alerfvm.videoPath);

vm.t = path

}ol

function onError(error) {
navigator.notification.alert('"Error code: ' +
errorcode null, 'Capture Error' );

}
}

function uploadFilgfileTobSent, options) {
var url = server_url2 +
"MobileDevice/PostCompliant";
var targetPatl fileTobSent;
/ltarget path may be local or url
var param= vm.user,
optiongparams = param
alerJSON.stringify(options));
$cordovaFileTransfemloadurl, targetPath
options)ther(function (result) {

var message resultresponseMessage;
$cordovaDialogsleri("Thank you!! Your

Complaints/Suggestions Sent"Success'", "Ok" );

SaveToBufféresultresponsg;

}, function (err) {

var message "Error occured!! "

$cordovaDialogsierimessagg'Success", Ok" );

var draftmodel= vm.user;

draftmodelAttachments = targetPath

SaveToBufferDraftiraftmode);
}, function (progress) {
$timeougfunction () {
$scopeownloadProgress= (progresdoaded/

progresdotal) * 100,

}
b
}

function SaveToBuff¢row) {
var query="INSERT INTO SentComplaints (ID,
Subject, MessageBody,Attachment , SenderID ,
OrganizationIlD ) VALUES (?,?,?,?,?2,?)";
var attchamentPats ™ ;
if (row.Attachments.length > 0)
var attchamentPath
row.Attachmentg 0].AttachmentPath;
$cordovaSQLitexecutédb, query, [row.ID,
row.Subject, rowMessageBodyattchamentPath
row.SenderlD, row.OrganizationID])
ther(function (res) {
}, function (err) {
consoleerroi(err);
D
}
function SaveToBufferDraftow) {
var query="INSERT INTO DraftComplaints
(ID, FirstName, LastName,Phone, Subject,
MessageBody,Attachment , SenderID ,
OrganizationID,Latitude, Longitude ) VALUES
?2,2,2,2,2,2,2,2,2.2,2)"
var evidencePatk rowAttachments;
if (row.Attachments) {
evidencePatk rowAttachments;
}else{ evidencePate™ ; }
$cordovaSQLitezxecutédb, query [0,
row.FirstName, row.LastName, rowPhong
row.Subject, rowMessageBodyevidencePath
row.SenderlD, row.OrganizationlD, rowLatitude,
row.Longtude])
ther(function (res) {
}, function (err) {
consoleerroi(err);

D

vm.deleteAllfromBuffer = deleteAllfromBuffer
function deleteAllfromBuffetableName) {
var querydeletes "DELETE FROM " +
tableName +" ;
$cordovaSQLitexecutédb,
querydeletether(function (res) {
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}, function (err) { fileName: fileURL.subst(vm.videoPathlastindexO(/")

consoleerror(errmessagg +1),
D; chunkedMode false,
} mimeType: "video/mp4"
function sendComplain{3 { }
vm.user.FirstName = clientl nfo.FirstName; vm.uploadFile(fileURL, optiong;
vm.user.LastName= clientl nfo.LastName } elsef
vm.user.Phone= clientlnfo.Phone if (vm.user.MessageBody==""){
vm.user.SenderlID = clientInfo.ID; $cordovaDialogsleri('Please Enter the Detalil,
if (vm.imagePath { ‘Validation' , 'Ok")
var targetPathk= vm.imagePath ther(function () {
var filename= targetPattsplit("/" ).pop(); D;
var options= {
fileKey: "file" , fileName: filename }elsef
chunkedMode false, mimeType: "image/jpg" , consoldog("user model", vm.user);
headers { Connection "close"}, var promise=
h suggestionServicgaveSuggestignm.user);
vm.uploadFile(vm.imagePath optiony; promisether(function (result) {
} else if(vm.audioPath) { if (result.Status) {
var fileURL = vm.audioPath; SaveToBufféresult);
var options= {}; var message result.Message;
optionsfileKey = "file" ; $cordovaDialogsler{messagg'Success’, "Ok" );
optionsfileName= } else{ }
fileURL.subst(fileURL.lastindexOf/") + 1); },function (error) {
optionsmimeType = "audio/mp3" ; SaveToBufferDraft/m.user)
vm.uploadFile(fileURL, optiony;
S
else if(vm.videoPath) { }
var fileURL =vm.videoPath
var options={ fileKey: "avatar" , HO;
m-CS Mobile App Sample Service Code
(function () { 1
'use strict’; function (err) {
angular deferredrejecierr);
.modul€'starter.controllers")
factory('suggestionService'suggestionServige D;
suggestionServicgnject = ['$q’, '$http']; return deferredpromise;
function suggestionServi¢$q, $http) { }
var service={ function saveSuggestigsuggestionModel) {
saveSuggestiorsaveSuggestion var deferred= $qdefe);
getOrganizationgetOrganizations $httppos{server_url +
subscribeMobileClienisubscribeMobileClient '‘MobileDevice/SaveSuggestion'
getSuggestiongetSuggestions suggestionModel)rer(
getNearbyOrganizatiorgetNearbyOrganizations function (d) {
getResponsibilitiegetResponsibilities deferredresolvegd.data);
getCorrespondenwgetCorrespondence }
trackComplaintStatutrackComplaintStatys function (err) {
> deferredrejecierr);
return service hE
function getNearbyOrganizatiorfcation) { return deferredpromise;
var deferred= $qdefel); }
$httppos{server_url + function getOrganization@iserCoordinate) {
'MobileDevice/GetOrganizationsByLocation) var deferred= $qdefeq);
location)ther( $httpposi(server_url2 +
function (d) { '‘MobileDevice/GetOrganizationsByLocation,userCoo
deferredresolvdd.data); rdinate)ther(
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function (d) { 'MobileDevice/GetOrganizationResponsibilitiescom

deferredresolvdd.data); plaintModel)ther(
h function (d) {
function (err) { deferrecdresolvéd.data);
deferredrejec(err); h
function (err) {
b; deferredrejecierr);
return deferredpromise;
} D
function trackComplaintStatysomplaintModel) { return deferredpromise;
consoldog(complaintModel); }
var deferred= $qdefel); function subscribeMobileCliertlientModel) {
$httppos{(server_url2 +
'MobileDevice/TrackComplaintStatuses;complaintM var deferred= $qdefeq);
odel)ther( $httpposi(server_url2 +
function (d) { '‘MobileDevice/SubscribeMobileClient’,
deferredresolvdd.data); clientModel)ther(
h function (d) {
function (err) { deferredresolvegd.data);
deferredrejec(err); }
function (err) {
b; deferredrejeci(err);
return deferredpromise;
} D
function getResponsibilitigerganizationModel) { return deferredpromise;
var deferred= $qdefel); }
$httpposyserver_url2 + function getSuggestioifslientModel) {
'MobileDevice/GetOrganizationResponsibilities'orga var deferred= $qdefe);
nizationModel)ther( $httppostserver_url +
function (d) { 'MobileDevice/GetComplaintsByUser,
deferredresolvdd.data); clientModel)ther(
} function (d) {
function (err) { deferredresolvegd.data);
deferredrejec(err); }
function (err) {
b; deferredrejeci(err);
return deferredpromise; hE
} return deferredpromise;
function getCorresponden¢eomplaintModel) { }
var deferred= $qdefel); }
$httpposi(server_url2 + H0;

e-CSMS Web Application Sample Service Code

(function () { function activate) {
'use strict'; vm.webserverweb_Server;
angular vm.openReplyModal= openReplyModal
.modul€'webUi3App") vm.openAssignmentModal=
controller (ComplaintCtrl' , ComplaintCtr); openAssignmentModal
ComplaintCtrl$inject = ['$log’, '$scope, vm.closeComplaintModal=
‘complaintFactory', ‘$state’, ‘$uibModal', closeComplaintModal
‘authServiceT; vm.reply = reply;
[* @nglnject */ vm.getComplaints = getComplaints
function ComplaintCtr{$log, $scope, vm.viewAttachments = viewAttachments
complaintFactory, $state, $uibModal, authService) { vm.viewLocation = viewLocation
var vm = this; vm.openForwardtModal =
vm.title ='ComplaintCtrl" ; openForwardtModal
activate); $scopauthentication =
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authServicesetAuthonticationStatis
getComplaint§;
}
function getComplaint§ {
vm.complaintList = [];
var organizatior= {ID:
$scopeauthentication.organizationlD};

complaintFactorgetComplaint&rganizatiol.ther(f
unction (data) {

vm.complaintList = data;

vm.CollectioncomplaintList = data;

}, function (err) {

vm.result = {Statusfalse Message'Network
Related Error" };

)

}

function viewAttachmen{attachmentList) {
vm.Attachments = attachmentList;
$('#imageViewer).modal('show")

}

function reply(attachmentList) {
vm.Attachments = attachmentList;
$('#myModal').modal('show")

}

function openReplyMod&tomplaint) {
vm.records = {Complaint: complaint,reply:
true};
vm.newModallnstance= $uibModaloper({
size 'md’,
templateUrl: 'views/complaint-reply.html',
controller: 'ComplaintReply’,
controllerAs: 'vm',
resolve {
item: function () {
return vm.records,

}
}
D
vm.newModallnstanceresult.ther(function
(data) {
vm.result = data;
}, function (error) {
D
}

function openAssignmentModabmplaint) {
vm.records = {Complaint: complaint,reply:
false};
vm.newModallnstance= $uibModaloper({
size 'md',
templateUrl: 'views/unit-assignment.html’,

controller: 'ComplaintReply",
controllerAs: 'vm',
resolve {
item: function () {
return vm.records,
}
}
i
vm.newModallnstanceresult.ther(function (data) {
vm.result = data;
}, function (error) {
DB
}
function openForwardtModakcomplaint) {
vm.records = { Complaint: complaint,reply: null};
vm.newModallnstance= $uibModaloper({
size 'lg’,
templateUrl: 'views/forward-complaints.html’,
controller: '‘ComplaintReply",
controllerAs: 'vm',
resolve {
item: function () {
return vm.records;
}
}
DB
vm.newModallnstanceresult.ther(function (data) {
vm.result = data;
}, function (error) {

D
}

function viewLocatior) {
$stateyo('/complaintsLocation’, {})
}

function closeComplaintModé&tomplaintRow) {
vm.records = complaintRow;
vm.newModallnstance= $uibModaloper({
size 'md’,
templateUrl: 'views/complaint-close-reason.htm|'
controller: 'ComplaintCloseCtr',
controllerAs: 'vm',
resolve {
item: function () {
return vm.records;
}
}
DB

vm.newModallnstanceresult.ther(function (data) {
vm.result = data;
getComplaint§;

}, function (error) {
} ;

}
no:

CSMS Web Service Sample code
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namespaceCEMS.WebAPI.Controllers

{

[Authorizd

[EnableCorforigins:"*" , headers*" , methods:*" )]

public classComplaintsManagementController

ApiController

{

IComplaintcomplaintService;

IUserAccountuserService;
Messagellitralsnessage;

int OrganizationlID;

public ComplaintsManagementController()

{

complaintService mew Complaintg);

userService newUserProfil€);

message newMessagelitral§;

var userdata = RequestContext.Principal;

}

[HttpPos}

publicasyncTaslkRecordCours
GetComplaintsByOrganizationCouft(ganizationMode

| organization)

{

RecordCounRecordcount snewRecordCour();
Recordcount.Count =
complaintService.GetComplaintsCount(organizatioh. Il

returnRecordcount;

}

[HttpPos}

public BaseResultModel
CloseComplaintomplaintModelcomplaint)

{

BaseResultModelesult =newBaseResultMod§);
ComplaintEntitycomplaintEntity =new
ComplaintEntity);

if (complaint !'=null)

{

complaintEntity.ID = complaint.ID;
complaintEntity =
complaintService.CloseComplaint(complaintEntity);
result.Status = complaintEntity. Status;
result.Message = complaintEntity.Message;
CorrespondenceModebrrespondence rew
CorrespondenceModgj
correspondence.ComplainIlD = complaint.ID;
correspondence.Response = complaint.Message;
if (complaintEntity.Status =true)
this.CreateCorrespondance(correspondence);

}

else

{
result.Status false
result. Message = message.modelEmpty;

}

returnresult;

}

[HttpPos}

public List<ComplaintMode®
GetComplaintsByOrganizatiobfganizationModel
organization)

{

List<ComplaintModer result =new
List<ComplaintModek();

List<ComplaintEntity compEntity =new
ListcComplaintEntity();

compEntity =
complaintService.GetComplaintsByOrganizationlD(orga
nization.ID);

foreach(var compin compEntity)

result. Addaew ComplaintModelcomp));
}

returnresult;

}

[HttpPos}
public List<ComplaintMode>
GetComplaintsByParentOrganizatiai@anizationMode
| organization)
{
ListcComplaintMode?> result =new
ListcComplaintModek();

List<ComplaintEntity compEntity =new
List<ComplaintEntity();
compEntity =
complaintService.GetComplaintsByParentOrganizationl
D(organization.ID);
foreach(var compin compEntity)

{
result. Addaew ComplaintModelcomp));
}

returnresult;

}

[HttpPos}

public List<ComplaintModer GetComplaintsByUnit1()
{

int unitlD = 4;

ListcComplaintMode?> result =new
List<ComplaintModek();

List<ComplaintEntity compEntity =new
ListcComplaintEntity();

compEntity =
complaintService.GetComplaintsByUnitID(unitID);
foreach(var compin compEntity)

result. Addaew ComplaintModelcomp));
}
returnresult;
}
[HttpPos}
public BaseResultModel
AssignComplaintsToUnit{nitAssignmentPostModel
comp)
{
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BaseResultModelesult =newBaseResultMod§);
ComplaintEntitycompEntity =new ComplaintEntity);
compEntity.ID = comp.ComplaintID;

var resultEntity =

if (userentity.UnitID != 0)

{

var complaintsList =
complaintService.GetComplaintsByUnitID(userentity.U

complaintService.AssignComplaintsToUnit(compEntitynitID);

comp.UnitID);

result.Status = resultEntity.Status;
result.Message = resultEntity.Message;
returnresult;

}

[HttpPos}

public ComplaintModel
ForwardComplaintComplaintModelcomp){
ComplaintModelresult =new ComplaintMode();
var resultEntity =

foreach(var complaintin complaintsList)

{
result. Addaew ComplaintModelcomplaint));

}
}

returnresult;

}

[HttpPos}

public List<CorrespondenceModel
GetCorrepondencepmplaintModelcorrespondence)

complaintService.ForwardComplaint(comp.MapToEnt{

y<ComplaintEntity(), comp.OrganizationID);
result =new ComplaintModg(resultEntity);
result.Status = resultEntity.Status;
result.Message = resultEntity.Message;
returnresult;

}

[HttpPos}

public ComplaintModel
GetComplaintsByClienffomplaintModelcomp) {
ComplaintModelresult =new ComplaintMode();
returnresult;

}

[HttpPos}

public List<ComplaintMode>
GetClosedComplaintsByOrganiztiagbgmplaintReportivi
odelcomp)

{

List<ComplaintMode? result =new
List<cComplaintModek();

var closedComplaintsList =

List<CorrespondenceModeresult =new
List<CorrespondenceMod«();

if (correspondence !mull)
{

var corespondenceEntiyList =
complaintService.GetCorrespondance(correspondence.M
apToEntity<ComplaintEntity());

foreach(var itemin corespondenceEntiyList)
{

result. Addew CorrespondenceModitem));

}

}

returnresult;

}

[HttpPos}

public CorrespondenceModel
CreateCorrespondancg{rrespondenceModel
correspondence)

{

CorrespondenceModegsult =new
CorrespondenceModgi

complaintService.GetComplaintsReport(comp.StartDaint createdBy = 1,

comp.EndDate, comp.OrganizationID);
foreach{var complaintin closedComplaintsList)

result. Add(new ComplaintMode(complaint));
}

returnresult;

}

[HttpPos}

public List<cComplaintMode>
GetComplaintsByUnit{serProfileModeluser)

{

var userentity =
userService.GetUsersProfile(user.Username);
List<ComplaintMode? result =new
List<ComplaintModek();

var corspondenceEntity =
correspondence.MapToEntitg<rrespondenceEnti#();
corspondenceEntity.IsStafftrue

var correspondance =
complaintService.CreateCorrespondance(corspondenceE
ntity, createdBY);

result =new CorrespondenceModebrrespondance);
result.Status = correspondance.Status;

result.Message = correspondance.Message;

returnresult;

}
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Appendix E: Applications Screenshot

The organization than need to handle complaints tkia application could complete the

following form.

Organization Profile

Organization Name *

Description

Latitude *
85263486

Longitude *

39.2583293

Location *

Branch

Is there child service providers under this organization?
O Yes
© No

Select parent Organization

Select parent organization

Step 2

Organization Adress

POBOX *
Email *
Website *

Phone

Remaove

#+ Add More Phone
e | in

Step 3
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First Name *

Last Name *

*

Sex

Select Gender

Phone *

Username *

Password *

Confirm Password

Complaint Handling Office

Figure 8.1 Organization Subscription Form Wizard

The registered organizations are viewed to admatst to be managed.

@

Organization subscripiion i M ST Te LR R ]

Search ..

Organization

Addis Ababa Water and Sewerage authority

Addis ababa vraler and sewerage authority

Addis ababa waler and sewerage authority

Addis ababa waler and sewerage authority

Ethiopian Roads Authority(Head Cffice)

Addis Ababa City Fload Authority (AAGRA)

Ethiopian Federal Poiice

Federal Transport Authority

Palice station

Meganagna Police station

ons Management S

branch

Mexico

Head office

Megenagna

Gurd Shola

maxico

mexico Sarbet

mexco

legahar

abnet

Megenagna boie sub city

pobox

70

1789

1789

1789

1770

183

email

aawsa@gov.et
aawsa@gov.et
dagim@gmal.com
tsega@gmail com
tirsittamiru@gmait.com
aacra@gmail.com
efpg@omial. com
eta@gmial.com
apsi@grial.com

mps@gmial. com

IE!n

gm Aweke HaleMariam [ t

phone

0116674035, 116673952, 0116674063, 0116672083, 0116674064,

0116674036, 0116673982, 0116674063, 0116673983, 0116674064,

0116674035,

0118675508

251-1-551 50 02,

0116674035,

011623455,

011123757,

0116674036,

(Operations

Figure 8.2 Subscribed Service Providers
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The complaint handling officer can create compla@andling units with this user interface. The

available units are listed on the grid as shown.

Unit Create

Complaint Handling Unit Name *

Description *

Figure 8.3 Create Unit User Interface

The complaint handling officer can assign orgamiratisers (employee) to different units based

on their responsibilities.

users Assign to unit

Search

Demeke Getaneh

Zeleke Chekol

ashenafi Gitu

| ® €| €

zewge Tekle

Feyisa guteta

demeke fr

demeke fre

Posta Bet

Demeke get

Figure 8.4 User to Unit Assignment User Interface
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Appendix F: Database Script

[F**+% Qbject: Table [dbo].[Addresses] ScrigDate: 12/5/2017 7:55:44 PM ******/
CREATETABLE [dbo][Addresseg]

[ID] [int] IDENTITY (1,1) NOT NULL,

[OrganizationID] [intiINOT NULL,

[Phone] [nvarcha(R0) NULL,
CONSTRAINT[PK_AddressPRIMARY KEY CLUSTERED

(
[ID] ASC
)WITH (PAD_INDEX = OFF, STATISTICS_NORECOMPUTE OFF, IGNORE_DUP_KEY= OFF
ALLOW_ROW_LOCKS= ON, ALLOW_PAGE_LOCKS= ON) ON [PRIMARY]
) ON [PRIMARY]

[F***xx Qbject: Table [dbo].[Complain] Script @te: 12/5/2017 7:55:44 PM ***x*x/

CREATETABLE [dbo].[Complain]
[ComplainID] [decimal]18, 0) IDENTITY (1,1) NOT NULL,
[Subject] [varchaifL00) NULL,
[Message] [nvarchaihax NULL,
[Latitude] [decimalj12, 9) NULL,
[Longtude] [decimal[12, 9) NULL CONSTRAINT [DF_Complain_LongtudeDEFAULT ((0)),
[OrganizationID] [int]INOT NULL,
[SenderID] [intf]NOT NULL,
[RecievedDate] [datetime]OT NULL,
[IssueStatus] [bitNULL,
[IsVisited] [bit] NULL,
[VisitedBy] [int] NULL,
[VisitedOn] [datetimeNULL,
[Escalated] [bitfNULL,
[IsSuggestion] [bitNULL,
[TeamID] [int] NULL, CONSTRAINT [PK_Complaint|PRIMARY KEY CLUSTERED

(
[ComplainID]ASC
JWITH (PAD_INDEX = OFF, STATISTICS_NORECOMPUTE OFF, IGNORE_DUP_KEY= OFF,
ALLOW_ROW_LOCKS= ON, ALLOW_PAGE_LOCKS= ON) ON [PRIMARY]
) ON [PRIMARY] TEXTIMAGE_ON [PRIMARY]

[x**+% Qbject: Table [dbo].[ComplainAttachment] Script Date: 12/5/2017 7:55:44 PM *x*x*%/
CREATETABLE [dbo].[ComplainAttachment]

[AttachmentID] [numerig]18, 0) IDENTITY (1,1) NOT NULL,

[ComplainID] [decimal]18, 0) NOT NULL,

[AttachmentName] [nvarchag50) NULL,

[AttachmentPath] [nchai$00 NULL,

[FileType] [nvarchar]50) NULL,
CONSTRAINT[PK_ComplainAttachmentPRIMARY KEY CLUSTERED

(
[AttachmentID]JASC
JWITH (PAD_INDEX = OFF, STATISTICS_NORECOMPUTE OFF, IGNORE_DUP_KEY= OFF,
ALLOW_ROW_LOCKS= ON, ALLOW_PAGE_LOCKS= ON) ON [PRIMARY]
) ON [PRIMARY]

[F*+*xx Qbject: Table [dbo].[Correspondence] 8pt Date: 12/5/2017 7:55:44 PM ***xxx/
CREATETABLE [dbo].[Correspondencé]

[CorrespondencelD] [decim@l]8, 0) IDENTITY (1,1) NOT NULL,

[ComplainID] [decimalj18, 0) NOT NULL,

[Response] [nvarcharhax) NULL,

[IsStaff] [bit] NOT NULL,

[CreatedBy] [nvarchafp0) NULL,
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[CreatedOn] [datetime}JlULL,
CONSTRAINT [PK_Correspondencé]RIMARY KEY CLUSTERED

(
[CorrespondencelDASC
JWITH (PAD_INDEX = OFF, STATISTICS_NORECOMPUTE OFF, IGNORE_DUP_KEY= OFF,
ALLOW_ROW_LOCKS= ON, ALLOW_PAGE_LOCKS= ON) ON [PRIMARY]
) ON [PRIMARY] TEXTIMAGE_ON [PRIMARY]

[x**+% Qbject: Table [dbo].[MobileClient] Scrpt Date: 12/5/2017 7:55:44 PM ******/
CREATETABLE [dbo][MobileClient](
[CitizenID] [int] IDENTITY (1,1) NOT NULL,
[FirstName] [nvarchafb0) NOT NULL,
[LastName] [nvarchafp0) NOT NULL,
[Phone] [nvarchath0) NOT NULL,
[IsActive] [bit] NOT NULL CONSTRAINT [DF_MobileClient_IsActive] DEFAULT ((1)),
[SubscriptionDate] [datetimé]OT NULL,
CONSTRAINT[PK_MobileClient] PRIMARY KEY CLUSTERED

(

[CitizenID] ASC
JWITH (PAD_INDEX = OFF, STATISTICS_NORECOMPUTE OFF, IGNORE_DUP_KEY= OFF,
ALLOW_ROW_LOCKS= ON, ALLOW_PAGE_LOCKS= ON) ON [PRIMARY]
) ON [PRIMARY]
[F**xx Qbject: Table [dbo].[Organization] Scpt Date: 12/5/2017 7:55:44 PM ****xx|
CREATETABLE [dbo].[Organization]

[OrganizationID] [int]IDENTITY (1,1) NOT NULL,

[Name] [nvarchafR00) NOT NULL,

[Description] [nvarchaflLO00 NULL,

[Location] [varchar]250 NOT NULL,

[Longtude] [decimal[l2, 9) NOT NULL,

[Latitude] [decimal]12, 9) NULL,

[ParentOrganization] [intNULL,

[Branch] [nvarchafp00) NULL,

[POBOX] [nchar]10) NULL,

[Email] [nvarchar]50) NULL,

[Website] [varcharffL00) NULL,

[IsActive] [bit] NOT NULL,

[IsParent] [bit]NOT NULL,

[CreatedOn] [datetimeJOT NULL,

[CreatedBy] [int]NOT NULL,
CONSTRAINT[PK_OrganizationPRIMARY KEY CLUSTERED

(
[OrganizationID]JASC
JWITH (PAD_INDEX = OFF, STATISTICS_NORECOMPUTE OFF, IGNORE_DUP_KEY= OFF,
ALLOW_ROW_LOCKS= ON, ALLOW_PAGE_LOCKS= ON) ON [PRIMARY]
) ON [PRIMARY]

[x**+% Qbject: Table [dbo].[Responsibility] Sdpt Date: 12/5/2017 7:55:44 PM ******/
CREATETABLE [dbo].[Responsibility]

[ResponsiblitylD] [int]IDENTITY (1,1) NOT NULL,

[OrganizationID] [int]NULL,

[Responsiblity] [nvarchatp50 NOT NULL,

[Description] [varchafimax NULL,

[IsActive] [bit] NOT NULL CONSTRAINT [DF_Responsibility IsActive]DEFAULT ((1)),
CONSTRAINT[PK_ResponsibilityPRIMARY KEY CLUSTERED

(

[ResponsiblitylDJASC
JWITH (PAD_INDEX = OFF, STATISTICS_NORECOMPUTE OFF, IGNORE_DUP_KEY= OFF,
ALLOW_ROW_LOCKS= ON, ALLOW_PAGE_LOCKS= ON) ON [PRIMARY]
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) ON [PRIMARY] TEXTIMAGE_ON [PRIMARY]

[¥*=**xx Qbject: Table [dbo].[Team] Script Datel2/5/2017 7:55:44 PM ***¥*xx|
CREATETABLE [dbo][Team]

[TeamID] [int] IDENTITY (1,1) NOT NULL,

[TeamName] [varchaip0) NOT NULL,

[OrganizationID] [int]NOT NULL,

[Description] [nvarchafmaxX) NULL,

[IsActive] [bit] NOT NULL CONSTRAINT[DF_ComplainHandlingTeam_IsActiveDEFAULT ((1)),
CONSTRAINT[PK_ComplainHandlingTeanPRIMARY KEY CLUSTERED

(
[TeamID]ASC
JWITH (PAD_INDEX = OFF, STATISTICS_NORECOMPUTE OFF, IGNORE_DUP_KEY= OFF,
ALLOW_ROW_LOCKS= ON, ALLOW_PAGE_LOCKS= ON) ON [PRIMARY]
) ON [PRIMARY] TEXTIMAGE_ON [PRIMARY]

[F=*+*xx Qbject: Table [dbo].[TeamMember] ScripDate: 12/5/2017 7:55:44 PM **¥**x/
CREATETABLE [dbo].[TeamMember

[TeamMemberID] [intIDENTITY (1,1) NOT NULL,

[TeamID] [int] NOT NULL,

[UserlID] [int] NOT NULL,

[IsActive] [bit] NOT NULL CONSTRAINT[DF_TeamMember_IsActiveDEFAULT ((1)),
CONSTRAINT[PK_TeamMemberPRIMARY KEY CLUSTERED

(

[TeamMemberIDIASC
JWITH (PAD_INDEX = OFF, STATISTICS_NORECOMPUTE = GFIGNORE_DUP_KEY = OFF,
ALLOW_ROW_LOCKS = ON, ALLOW_PAGE_LOCKS = ON) ON [RRARY]) ON [PRIMARY]

Appendix G: Mobile App Evaluation Criterion
1) How easy the application to make complaints andigeosuggestions?
A. Yes

B. No (please tell us the reason)

2) Does the application feed enough information alseutice providers?
A. Yes

B. No (tell us reason)

3) Do you think this app saves time, money and effortreport problems and provide
feedback?
A. Yes

B. No (tell us reason)

4) Does the application help you to know the concetrety of the issues?
A. Yes

B. No (tell us the reason)

5) Does the app let you to provide suggestions to ipleltorganizations without any
difficulty?
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A. Yes
B. No

6) How do you rate this complaining channel compareathers like phone call, email,
website, and in person complaints reporting, imteiof user encouragement to make

complaints and suggestions?

A. Excellent C. Good
B. Very good D. Poor
7) Could you track the status of your complaints?
A. Yes
B. No

8) If you have any comment on the application, pldaaee a comment

Appendix H: Web Application Prototype Evaluation Criterion

The experts evaluate the system based on the falipeviterions. The software experts
interviewed together the responses are shown umefi§.1.

Criterion Yes No

Could you register your organization? v
Does the app allow you to create complaint and esstin v
handling units?

Could you define your organization responsibiliteesl duties? v
Could you receive your organization complaints freustomers? v
Could you respond to customer complaints of yoganization? v
Could you respond to customer complaints? v
Could you get the complaints and suggestions edsalved? v

Table 8.1 Software Evaluation Criterion and Results
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Appendix I: Observation Checklist

This form is used to collect data while observat®nonducted.

Observed problem on Services

Placesin Addis Ababa

Electric

Water

Transport

| Policing

Road

Kotebe

Semit

Ayat

Bole

Mexico

Kality

Gerji

Shiromeda

Kazanchis

Torhailoch

Saris

Sarbet

Keranio

Table 8.2 Observation Checklist
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