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Abstract

This work defines general concepts of the system of customer relationship management
(CRM), the relevance of the researched question in the analysis of functionality of CRM-
systems and the main objectives to be achieved in the process of the work. While performing
it we achieved our goal and developed a mobile interface with an access to CRM-resource.
The article describes the algorithms, which are implemented in the process of developing a
mobile application, especially the algorithm of the authorization/authentication and the
algorithm of performing any query to the back-end of the CRM-system. The scheme of data
streams exchange is presented in details. It also concentrates on the ways of high-level
architecture of i0S-application and the results of the completed work.
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1. Introduction

Modern enterprises which carry out any type of activity possess their own database that contains
information on the company's activities, cooperation with other companies, suppliers, customers,
records about them, history of cooperation, as well as personnel of the enterprise, etc. The existence
of such a database is an essential and constituent part of the enterprise development and success. To
arrange and keep records of any piece of documentation, to change any data in these databases, or to
search for the necessary information, the company needs to use special software automation
(automated systems) [1]. It is a system which collects, stores and processes data and significantly
simplifies the interaction with the database. It gives a solution to a much better level of enterprise
performance and its cooperation with other enterprises, improves the level of customer service, assists
in arranging documentation, making reports and much more. Most companies/enterprises have a
customer-orientated policy; thus an effective customer relationship management receives most
significant consideration for further successful development. Systems of this type become more
widespread nowadays [2].

The relevance of the research article is that despite the fact that business automation is rather well
spread, there are a lot of companies that still work with a large amount of data and have difficulties
in processing it with the help of modern office applications (which might be rather obscure), or
modern systems which do not correspond to the goals and objectives of the company. It results in an
aroused demand to automate the workflow which has to be accustomed to the user needs. Modern
representation of such a system should possess not only a web-presentation but also a mobile interface
which gives an employee a possibility not to stick to the working place and computer but to have a
possibility to be flexible and work remotely while having a mobile access to the database. The
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development of mobile interfaces is also important in various areas of economics as it provides an
access to specialized information systems [3].

The aim of this research is to describe the stages of developing a mobile application interface with
an access to the consolidated information resource of customer relationship management (CRM-
system), which should be convenient and easy to use [4].

For this reason, we should accomplish the following tasks:

e to study and review the works in this feld;

e to define a problem and the stages of its solution;

e to find methods and ways of solving the problem;

e to develop a mobile interface of SalesShtorm CRM-system.

2. Models and Technologies of Customer Relationship Management

Customer relationship management system (CRM) is a software application designed for business
to automate customer interaction strategies. Its aim is to increase sales, optimize marketing and improve
customer service by storing information about customers and their cooperation, establishing and
improving the quality of business procedures and further consideration of the outcomes [5].

Customer relationship management is a model of interaction that determines that the center of the
entire business philosophy is a client, and its main tasks include actions to support effective marketing,
sales and customer service [6]. Implementation of these business goals includes collection, storage and
analysis of information about consumers, suppliers, partners, as well as the data on the company's
internal functions. Functionality to support these business goals is developed via sales management,
marketing management, customer service management, and call centers [7].

There are two main types for viewing the information provided by the CRM system. The first one is
a desktop application with the CRM programme installed on the client's computer i.e. special software
without which the CRM does not work [8].

This solution has its own advantages and disadvantages. It is believed that the installation of the
programme on the client side provides a high level of data protection. If the company is seriously
concerned about the protection of transmitted data, it is better to choose a system with software
installation [9].

The second type of access point is called online application. In this case the application could be
found on the internet and there is no need to install it on the client computer. It is a convenient type to
use as it provides the ability to quickly access CRM system from different machines and satisfies
business flow requirements [10, 11].

CRM systems can also be subdivided into two types according to the model of distribution to
consumers — SAAS and Standalone. Together with the boosting demand in CRM systems, the need for
mobile CRM technologies also increases.

In a conceptual framework, CRM applications is a measure of CRM functionality. Also, the possible
positive link between the CRM functionality, i.e., the extent and variety of CRM software applications
used in an organization and the performance outcomes [12-15].

Mobile version of CRM system allows customer service representatives or sales representatives to
handle necessary and useful information about the customer which helps them to solve business issues
quickly and efficiently. Having a mobile application, they are able to check information about the
customer with whom they work or a potential customer with whom they plan to agree a partnership.
Moreover, mobile CRM allows to view not only transactions and stages of cooperation in which the
manager is but also an updated list of company's products and promotions. When the company's sales
manager using the mobile CRM system in the online mode, without being limited by the office, is able
to assist the customer, it will increase the loyalty of the latter and the chance to repurchase the product
or service [16, 18].

We would like to stress that the special software for mobile CRM allows employees to transfer to
mobile devices only the data they need without overloading the system with the desktop computer
functions. Every employee should navigate the data displayed on the screen of the mobile device with
ease and convenience. Mobile CRM should work smoothly with the possibility to find the most
necessary information very quickly and with a minimum number of operations.



CRM system is a modern approach to the concept of consolidated information resource interaction
with customers. CRM strategy determines the relationship with customers on various business stages —
it includes advertising, sales, delivery and customer service, design and production of new products,
service delivery, invoicing, etc. Automation of these processes is a significant technical contribution
for companies that want to achieve a successful interaction with customers. The aim of this strategy is
to improve the quality of customer service which, in its turn, enables to increase the company's market
share and results in its profitability.
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Figure 1: Context diagram of data flows

A context diagram of data flows presents the main purpose of our work — to develop a mobile
interface with an access to the CRM-system and it is shown in Figure 1 The diagram demonstrates its
two constituent parts — CRM-Resource Owner and Software Developer. The owner sets functional
requirements for the future mobile application and the CRM resource itself, which should be accessed
through the mobile interface. The programmer is a key figure in the development of mobile application
software. His task is to receive requirements and resource, to carry out the main part of the work by
applying his skills, knowledge and experience.
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Figure 2: First level of detailization

The first level of the diagram of detailization is presented in Figure 2. It shows the main stages of
development of the mobile application. At the first stage, the mobile application is designed. It includes
the following tasks: to form the technical specifications, to process the future functionality of the



programme, to create the special map of interaction between screens, and to choose algorithms of
performance of the technical task. The input parameters are the functional requirements for the future
mobile application.

At the stage of the application design and interface development, each of the screens is tested, the
layout for each of them is elaborated and it is decided which buttons, pictures, icons and functionality
to place there. The input data for this stage are resources which include icons, pictures, access to CRM-
resource, etc.

At the stage of writing a code and compilation, a programmer develops an application by writing its
code. This is where the connection between the developed application and the electronic CRM database
is implemented. The process of code writing requires frequent compilation to verify the operation of
ecach piece of code. Compilation allows timely detection of errors in the code and their
processing/elimination.

At the stage of application testing and debugging, its finished version is checked and found defects
and inaccuracies of its work and presentation are corrected. The completion of this stage results in the
finished product.
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Figure 3: Second level of detailization



Detailization of the testing process and debugging of the application is shown in Figure 3. When
creation of the application is completed, there is a need to test it. Testing includes two stages — design
testing and testing for functional defects. Functional defect testing reveals inaccuracies that need to be
debugged for proper functionality and make the finished application easy to use. Then it becomes
available for the customers in online stores such as PlayMarket, AppStore or Ovi Store. The choice of
store depends on the target audience and the technology it uses.

The database of this CRM-resource also contains 36 additional entities that provide the ability to
detail basic data, processes and more. In this database management system (DBMYS), tables are tied by
logical connections. In Figure 4, the connections between the tables are represented.
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Figure 4: Connections between the tables in DBMS (PostgreSQL)

The expected outcomes of using CRM-resource are the ability to automate and improve business
processes in such areas as customer service and support, sales, marketing, as well as management and
analysis.

Consolidated information resource accumulates and stores important company data in an organized
system.

3. Methods and means of creating a mobile interface for access to CRM-
resource

To accomplish this task, it is necessary to work out the following methods to solve the problem:
methodology of application creation — the life cycle of its creation, client-server architecture, which is
the basis for communication of client applications with databases stored on a remote server, and MVC
template.

The application lifecycle is divided into several main stages. They include application development,
design and interface elaboration, code creation and compilation, testing of the application versions,
application debugging and its preparation for implementation.

Client-server architecture (Figure 5) is widely used to interact with the server in order to work with
shared data from various applications on the network. It provides the following main components:

e aset of servers that provide information or other services to programs that access them;
e aset of clients who use the services provided by servers;
e anetwork that provides interaction between clients and servers.
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Figure 5: Client-server architecture

Model-View-Controller (MVC) is also an important architectural template for software design and
development [19].

The MVC architectural template divides the programme into three parts (Figure 6). In the triad, the
tasks of the Model component include to store data and provide an interface to them. The task of the
View component is to display data to a user. The task of the Controller component is to manage its
constituents, receives signals in response to user actions, and reports changes in Model component.
Thus, the components of the template are presented as separate functional parts with a certain
responsibility distributed between them. In the MVC template, Model and View components do not
interact directly, the interaction between them is provided by the Controller one. It means that MVC
aims to separate business logic from the user interface.

User action—>» Controller Update
View «—Update  Notify——  Model

Figure 6: MVC template

As a modern programming language, Swift includes many features and capabilities, incorporates
useful ones from other languages (including Objective-C) and ignores unnecessary ones.

Consdering the analysis conducted above we would choose Swift programming language for our
further investigation.

After carrying out a system analysis, it is determined that the development of the iOS application
will use the object-oriented programming approach, the Swift programming language and the Xcode
integrated software development environment [20-22].

4. Implementation of the mobile interface development process for access to
the CRM-resource and the results obtained

For practical implementation of the process of mobile interface development, the SalesShtorm CRM
system is chosen— a rather new system in the modern market of CRM-systems. The system is
represented by a web application that contains the most necessary functionality for using the CRM
system. Its sections include analytics, tasks, contractors, contacts, accounts, sales, products, users,
administration and directories. The application provides an intuitive and user-friendly interface for
using the CRM system.

As it was mentioned above, the development of a mobile application for the i0S platform is decided
to implement. It should be stressed that the data flow between the web and iOS versions is not
fundamentally different.
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Figure 8: High-level architecture of the iOS application



The flow of data from the user to the system is demonstrated in Figure 7. The manager using the
interface of the iOS application creates a lot of instructions while working. Each of them has to be
processed by iOS-application and decides where to draw the data. The iOS application can take data
from the local cache which is created and accumulated as the application operates, and cleared when
the application is closed. The cache can also be cleared if there is not enough RAM. If no data is found
in the local cache, the iOS application accesses the CRM server application via the API (Figure 8). The
server application, in its turn, communicates with the business logic module. This module, for example,
can decide whether a user has the appropriate access rights to perform a particular request/command
and retrieve data from the database. In other words, if there is a request from the iOS application to the
server part of the CRM system, the error occurs. If the business logic module accepts the corresponding
request, the server addresses a database to receive data. Data received from a database is returned in
reverse order. Databases return information to the server part of the CRM system, which in turn gives
an asynchronous response to the data or the command result.

More detailed description of the high-level architecture of the iOS application is presented below.

When opening the i0OS application, the user first sees the authorization page (Figure 9). Here you
can enter a subdomain, login and password. The subdomain determines which part of the system to
connect. Each company has its own sample of the system, and, correspondingly, a unique link.
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Figure 9: Authorization page

Then the user moves to the opening page of all tasks (Figure 10). They are viewed in chronological
order with the new ones to appear first. Simultaneously, there is a transition to a detailed presentation
of the task and addition of a new one. It also provides the following functions: to filter a present task
and search by a task name. If there is an urgent need to change the task status, it is enough to drag it to
the left.

The system provides three types of tasks:

e New task,

Tasks in the process of execution,
Completed (implemented) task,
Completed (not in time) task.
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Figure 10: List of tasks
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Figure 11: Navigation panel

To navigate between the system sections there is a navigation panel on the left (Figure 11). It is
displayed when the user presses a menu button of the panel on the left which enables a quick switching
between the system parts.



5. Conclusions

After a detailed analysis of investigations in the field of CRM-systems, the main principles of its
work are studied. It is identified and described the role of CRM-systems in terms of the main company
goal while applying CRM-systems into their work — to develop long-term and loyal relationships with
customers. The architecture of the system and the outcomes of its integration into the company’s work
are considered.

The process of creating a mobile interface for access to CRM-resource is visually presented via data
flow diagrams, and first and second levels of detailization.

The main algorithms of work with CRM-resource, as well as the main methods and means of
implementing the solution are considered. It is agreed to apply an object-oriented programming
approach, the Swift programming language and the integrated software development environment
(Xcode) while creating the iOS application.

In the process of carrying out this work, we achieved our aim and the mobile interface to access the
CRM-resource is created. The algorithms implemented in the process of mobile application
development are described, namely, the authorization/authentication algorithm and the algorithm for
sending any request to the server part of the CRM system, the scheme of data flow exchange is given.
The high-level architecture of the iOS application and the results of the completed task are also
presented.
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