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Abstract
The article presents development process of desticapplication that
supports Customer Relationship Management. Thevaddtreceiver is a
small advertising company, whose main service i#img billboards.
Implementation of CRM system inclines to furthepamsion of the
application Transfer of implemented system intaarECloud Computing
is considered.

1. INTRODUCTION

Technological progress forces searching for sahgtiothat improve
company’s functioning as well as its customer serviAvailable applications
aren't often sufficient for enterprises which work personal, individual
business processes. This situation causes devatbhél systems dedicated
to specific requirements.

The subject analyzed here is a small advertisingipamy, whose main
service is renting billboards. Marketing Departmantl company executives get
contractors. Negotiations proceed in the officéhef firm or in the headquarters
of their trade partner. Preliminary agreements addertisement booking are
made at meetings. Booking has a form of A4 papeets(Figure 1) with table
that contains billboards description, booking mardihd prices. This reservation
system isn’'t perfect. It occasionally happens thatone has time to copy
booking sheet and a marketing or management enpltakes it away, which
causes the loss of important data. There are sihisatvhen there is a need to get
remote information about actual reservation staus,no one can make that
accessible (for example office is closed).
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The first part of the article is a response to @ibiag company demands for
Customer Relationship Management system. In thensepart the issue of the
use of new technologies and estimation the potebéiaefits arising from the
implementation of suggested solution is considered.
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Fig. 1. Reservation sheet
1.1. Popular CRM software overview

Existing solutions such as “ProfitCRM”, ,,AsystenR®!” or ,Enova Firma”
include extended base of products and contractata. ystems have many

34



modules supporting customer service, but do nawalproducts (billboards)
reservation. Modules containing calendars and reems allow to book

products, but it is a too time consuming and inemient solution. The amount
of unnecessary modules is another factor speakinyg ifplementation

of dedicated software, containing only necessangtians.

1.2.Problem statement

Presented here is the advertising company whose s®&vice is renting
billboards. Their requirement is to produce sofevrat allows advert booking
along with the possibility of continuous and remaecess to data. The
application must be independent from the operasiysgem. The company has
a limited budget, so there is a need to selecthieapest solution. The following
guestion is considered:

Whether using available information technology asgble to design

a system that supports customer relationship mamage referring to

their business processes and to meet their expensat

2. DEVELOPING DEDICATED CRM SOFTWARE

The first issue is to identify the area of the camy for which the system is
designed. The service included in the project iskbw billboards. An office
employee cataloged the list of current adverts antstomers. Rental
of billboards is possible up to 3 years from théedaf signing the agreements,
due to the uncertainty of lease and rates volatilit
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Fig. 2. Use case diagram of system main functionsli

Assume that the system is a local application liestaon one computer with
the internet connection. Online module is placedhosting provider server
(the same where company website is placed). Asw@tref consultations with
the executives, office workers and marketing depant the functionality of the

system in the form of use case diagram is defifégu(e 2).

The diagram provides the basis for acceptanceeo$yhtem by the company.
The most popular object-oriented programming laggudahat meets the
requirements for local application is Java [1]. mline module appropriate
language is PHP that allows the display of tabd&ta and user login [2]. Both

free programmingudayes along with free
and

Java and PHP are available as
programming environments

independent platforrtisat

the implementation of the planned functionality.

Local application graphic user interface is desijire NetBeans IDE with
Swing components (Figure 3). Online module is cosepowith HTML forms

(Figure 4).
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Fig. 3. Application GUI
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Fig. 4. Online reservation view forms

The basis for the implementation of the applicat®to design a database for
writing and reading data in cooperation with thieeiface. Relationship database
model is designed in Sybase “Power Designer” (ldr The database consists
of five entities. Three of them contain attributédentifying customers,
billboards and reservations. Two other entitiesa@ionogins and passwords.
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Fig. 5. Contractors, billboards and reservation erities

In order to improve the work of implementation,ist found that some
functionality is depended on the other. In thetfjplace the most important
modules are designed, as others depend on themfir$ha reservation module
(with contractors, billboards and reservation tapl@ext in random order are
online reservation view module, contacts analysid advertising campaign
simulation module.

The reservation module is the most important systEment, which allows
users to write data of products, clients and redems. Relating to use case
diagram (Figure 2) contractors tables contain fonst

- View contractors table

- Add new contractor data

- Edit existing contractor data

- Delete existing contractor data

- Open selected contractor website in browser

- Send email to selected contractor

- Print contractors table

Billboards table contains functions:
- View billboards table

- Add new billboard data

- Edit existing billboard data

- Delete existing billboard data

- Print billboards table
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Reservation table presents rental year selectedebgiropdown list. The first
three columns contain the data from the billboamadisty (symbol, address, and
dimension). The next columns are the reservatiomthso Reservation table
functions are:

- View reservation table

- Add new reservation

- Delete existing reservation

- Update online reservation data

The element that distinguishes the designed apiglicrom other programs
is the use of modules suited to the needs of tiverising company. These
modules are an advertising campaign simulation thedanalysis of customer
contacts.
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Fig. 6. Advertising campaing simulation window

The advertising campaign simulation is a tool ffiice workers to calculate
profits and losses of the billboard campaign. Therus able to determine the
amount of billboards (or other products), pricesntal period (Figure 6).
Campaigns can be saved to text files in two vessieffior the company and for
their client (Figure 7).
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* % o®
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podpis pracownika

Fig. 7. Advertising simulation campaign text file aitput

The analysis of the contact with the client cossafta window divided into
three panels: billboards, contractors and resamsti(Figure 8). Each panel
displays statistics associated with rental of béllds by contractors.
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Fig. 8. Analysis of customer contacts window
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Tests of designed system allowed the detectiommieserrors. Sample CRM
system errors that are detected and eliminated:

- view another booking year than selected in drepulist,

- notincluding the rebate on the advertising cagmpaimulation,

- wrong assigned menu items to their functions.

Implementation of the finished CRM system to comp@ndivided into few
processes:

- PostgreSQL Database Management System installatio

- Java Development Kit installation,

- CRM system installation (on PC),

- online reservation view module installation (FA¢tount),

- application startup and configuration,

- database fill with billboards and clients data,

- company personnel training of system usage.

Successful implementation of CRM system inclinescetives and company
employees to consider further expansion of the iegjbn. The company
constantly develops, increases number of billboaadd workers operating
reservation system. Company executives are colrsiddhe possibility of
integrating CRM with applications to create contsaand a financial and
accounting system. Frequent problems with hardvaiheres put the company
on additional costs because reinstallation of tR&Gystem is needed.

The following question arises: is there a technpltitat meets the rising
requirements of the client and that reduces costd #ime of system
reinstallation and updates? There is such techgaad it's Cloud Computing.

3. DESCRIPTION OF CLOUD COMPUTING

Cloud Computing refers to applications and serviodfered over the
Internet. These services are offered from dataecer#ll over the world, which
generally are referred to as the "cloud" [3]. THea of CC simplifies many
network connections and computer systems involwedniine services. Users
with an Internet connection can access the clowdthe services it provides.
Since these services are often connected, usersheaia information between
multiple systems and with other users. Cloud Coimgunhcludes (e.g.):

- online backup,

- social services,

- personal data services,

- online applications,
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- hardware services,

- mirrored websites.

Cloud Computing contains service models (Figured@ployment models
(Figure 10) and five essential characteristics {fégll). Three CC service
models:

- Software as a Servicecloud users could access an applications through
network, not requiring installation and running taafre on their
computers,

- Platform as a Servicefor cloud developers to rent hardware, operating
systems, storage and network capacity, allows tistomer to rent
virtualized servers and associated services fomingn existing or
developing applications and testing new ones [4],

- Infrastructure as a Servieds amodel in which the cloud provider rents
the IT equipment like storage, hardware, serversl aetworking
components [5].

Cloud Computing Service Models

Software as
a Service End-user application delivered as a service

(SaaS)

Platform as

a Service Application platform or middieware as a service
for developers
(PaaS) P
Infrastructure
as a Service Whole IT infrastructure (storage, network) as
(laaS) a service

Fig. 9. Cloud Computing service models

Deployment models of CC [6]:
private cloud - infrastructure is operated sofelyan organization and it
may be managed by the organization,

- community cloud - infrastructure is shared byesal organizations and
supports a specific community that has shared coace

- public cloud - infrastructure is available to theneral public or a large
industry group and is owned by an organizatiorirggltloud services,
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hybrid cloud - infrastructure is a composition wwfo or more clouds
(private, community, or public).

. hybrid cloud
private ! A community L public

cloud r cloud r cloud

-~ -

Fig. 10. Cloud Computing deployment models

Five essential characteristics of Cloud Computkigyre 11) [7]:

on-demand self-service - CC clients can self1wdntcomputing
capabilities, such as server time or network swrag

broad network access - capabilities are availalvier the network and
accessed through standard mechanisms like cligtitapons,
rapidelasticity- capabilities can be rapidly and elastically prauisd (in
some cases automatically) to quickly scale out epidly released to
quickly scale in, depending of customer requirement

resource pooling the provider’'s computing resources are pooled teese
multiple consumers. Different physical and virtuaésources are
dynamically assigned and reassigned accordingrisuwoer’'s demand,
measured service - cloud systems automaticallstrab and optimize
resource use by leveraging a metering capability.
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Fig. 11. Cloud Computing characteristics

4. CRM SOFTWARE IN CLOUD COMPUTING

According to GetApp.com CRM'’s are the most freqlyerpurchased
business applications available in Cloud Compu{Blg The most popular is
“Zoho CRM” which is provided in 3 editions [9]:

- free edition — for 3 users, 100000 records, foegse,

- professional edition — unlimited users and respradditional features,

subscription for 12%/month,

- enterprise edition — available all features folimited users, subscription

for 25%$/month.

“Zoho CRM” gives the ability to customize modules the needs of the
customer from the administration panel. Applicationludes panels (e.g.) of
products, contractors, campaigns, orders or rep@udsnbining calendar with
contractors and products gives the possibilityetgerve adverts. Graphical user
interface (Figure 12) is simple and intuitive teeu$Zoho CRM” only requires
a Web browser installed on any operating system.
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Fig. 12. “Zoho CRM"” home page

The use of available on the market SaaS applicdtprthe advertising
company is an option, but the main issue is thaerddooking system is too
complicated. Office workers and company’s execsti&ee accustomed to actual
booking system. Transferring designed local appboawith well known
reservation module to Cloud Computing is considered

5. MANUFACTURED CRM SYSTEM AS A CLOUD COMPUTING
SOFTWARE

Chapter 2 describes the stages of manufacturireylo€al application with
online module for small advertising company. Cheptand 4 describe Cloud
Computing technology and capabilities of the sel@c@RM. Now consider the
impact on the company using the CRM system asdhece provided remotely
via Cloud Computing and SaaS model.

Direct transfer designed local CRM to SaaS modehfa technical point of
view is not possible. Cloud Computing and SaaS moelguires the use of
technology for Web applications, for example PHBPANET Java EE [2], [10],
[11]. Developing CRM application for SaaS model che based on
requirements analysis (company business processes’hchanged) or graphic
user interface (graphic elements like images amhscmove to the Web
application, reproduce the layout of the interfacemponents). Online
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reservation view module is redundant in this cése,user has a remote access
to full application functionality.
The benefits for the advertising company using @M application in the
cloud:
- accessibility - many users can simultaneouslytbeeapplication through
multiple devices (computers, laptops, smartphot&g)[
- reduce spending on technology infrastructure asecof new systems
extensions (CC scalability),
- employees of the Marketing Department can makaulgitions of
advertising campaigns directly at customers’ headets,
- the booking data are constantly updated,
- accessing the SaaS CRM system requires only &elavith internet
browser [12].

Mentioned benefits are for implementation CRM sysiato SaaS model,
but there are some risks [13]:

- security,

- data leakage,

- data loss,

- CC provider viability.

Security and data leakage are risks not only faSSaodel application, but also
for not carefully used local application. Cloud Gmuting provider viability and
data loss are the biggest drawbacks against th& Radel implementation.

6. SUMMARY AND CONCLUSIONS

Designed and implemented application matches themurequirements of
the advertising company. The application can bssdiad as a CRM system, as
it provides the necessary tools to make customericge better and faster.
Individual booking system together with online viewadule has allowed for the
computerization of work and move away the papeetshéue to the need for
implementation of the new requirements a transitfrom a local application to
the web application is planned. That transition lMdosolve some technical
problems and reduce costs.

The benefits of sharing Software as a Service caratly reduce the
production of local applications. The directionvimich IT moves shows that
a significant number of the programming companiegirbto produce software
in Web technologies compatible with Cloud Computinganufacturing
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applications in SaaS model instead of the localieguon is an option that
allows to adapt better to increasing customersireaents.
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