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ABSTRACT 

The article presents a new concept in integrated marketing information system. The concept is 
conformable to the possibilities of some new information and communication technologies, standards 
and protocols.  The basic tasks of the Marketing Information System are contingent upon what the 
integrated system is made of. What is offered here is the integration of the data and the information 
system on the Internet and Web. We also show the process of integration and the information 
technologies needed for its realisation.  We finally examine the components of the Marketing 
Information System. 

Key words: Information Technology, Architecture, Data Warehouse, OLAP, Data Mining. 
 
INTRODUCTION 

In the creation of the marketing information 
systems (MIS) the concrete needs of the 
organisation, together with the managing 
process of the organisation’s marketing 
activity are necessary. Each company has its 
specific characteristics of an internal kind 
(production, price, distributing network and 
connections with other companies) and of an 
external kind (markets, competition, 
customers, etc) influencing the process of 
decision making. There are some objective 
needs of information about the internal and 
external factors, a system for managing the 
information and a necessity for carrying out a 
marketing activity* 
 
TASKS OF THE INTEGRATED MIS 

The difficulty and the fact that the 
marketing activities and the possibilities of 
up-to-date information systems have many 
aspects allow the advance of the marketing 
information systems towards integration. The 
concept for building integrated marketing 
information system (which we will further 
refer to as Marketing Information System or 
MIS) is based on the conclusions that have 
been drawn from some research on current 
marketing information systems and the 
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application of information technology in 
them. 
 The tasks, which have to be resolved, 
can be summed up in three points (1): 
1. Clients service: this reports on clients’ 

behaviour towards the products’ 
characteristics; models this behaviour; is 
involved in after-sale service; formulates a 
model for customers’ expectations and 
manages the customers’ demands, among 
others. 

2. Maintenance of the elements of the mar-
keting mix: this includes analysis of 
product life-cycle, formation of the 
products’ assortment and dynamics of the 
production volume. Furthermore, it takes 
care of sales and gains from the products’ 
series, market profile of the products’ 
series and the analysis of the price 
calculation. Under its purview includes 
also the organization of the system for 
products’ movement, choice of channels 
for distribution, modelling of the products’ 
structure in the market, monitoring of the 
dynamics of the market’s conjuncture 
assessment of the market volume and 
niches. Finally, it takes care of market 
segmentation, modelling of the products’ 
movement, sales management and many 
other considerations not included here.  

3. Sustaining the competitive power: involves 
assessment of the competitive power of the 
products, research of the competitive 
environment, collection and processing of 
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the information for the competitive 
products and so forth. 

 The information system needs to 
sustain a great volume of various information 
in order to solve these tasks. We use the 
approach for the integration of the data 
needed for the informational insurance of the 
system. Taking into account the information-
technological point of view, the integration 
can consider these two basic directions: 
• Integration of the data;  
• Integration in Web and Internet. 
 
INTEGRATION OF THE DATA 

 The integration of the data as a basic 
resource of the system includes integration of 
the data sources and integration of the data 
schemes. 
 The integration of the data sources 
springs up as a result of the variety of data and 
the difficulty to foresee all possible data 
sources, needed for solving the system’s tasks. 
The analysis shows that the following basic 
data sources – inherited information systems, 
operational information systems and external 
sources– can be determined. 
 The inherited information systems 
contain data from past periods under review 
and their use would lead to much fuller and 
more correct analysis.  
 The data from the operational 
information systems give the basic amount of 
information necessary to work with and which 
would undergo subsequent storage. These are 
transaction systems for data exchange. 
 The external sources allow the 
accumulation of databases, external to our 
information system, in our system. These are 
valuable information sources that grow 
increasingly over time. Such kinds of 
information systems are called the Geo-
demographic information systems. Specialised 
companies like Forrester, Axiom, CACI and 
others own them. Valuable information about 
changes in social behaviour, the changes in 
the values, tastes, preferences, and so on, can 
be extracted from them. The information 
about the specifics of the needs of definite 
category of customers is essential. A new 
direction is the use of the Internet as an 
environment for conducting similar researches 
using inquiries in the Web pages of the 
companies. Besides personal researches, other 
specialised companies offer this type of 
information as well. 
 The realisation of the information 
system allows the use of different 
information-technological decisions (2). Data 

Warehouse (DW) and On-line Analytical 
Processing (OLAP) are used in the concept 
for the construction of MIS. DW can be used 
as a source for aggregated and detailed data 
for analysis while OLAP is the technology 
completing the analysis of the integrated data. 
The basis for the considered concept of 
integration is the creation of a uniform 
storehouse, which allows for coordination and 
aggregation of the maintained data; the data in 
the storehouse are renewed during each time 
period, in coordination with the tasks of the 
MIS. Another essential priority is the fact that 
using Data Warehouse in the information 
systems means using simple business terms.  
 The integration of the data schemes is 
the other aspect in the data integration. The 
characteristics of the data elements and the 
characteristics of the metadata are used in the 
coordination of the data from different 
sources. 
 The process of the integration of data, 
coming from different sources, consists of a 
few steps – extraction and transformation of 
the elements, coordination and integration, 
filtration and aggregation of the data elements 
(3). The data coming from different sources 
can be independent files with fixed data 
structure, relation DB, Excel tables, and non-
structured data like images, documents, 
different schemes, e-mail messages, 
presentations and so forth. These need to be 
integrated and the aim is to be transformed 
and presented according to the requirements 
in the integrated schemes, which in our case 
we call target schemes. The problem for 
integration of the schemes arises because in 
different internal and external sources 
different schemes for data presentation might 
be used. An important theoretical-application 
problem, like the problem for transformation 
of the data schemes, needs to be solved for 
their joint use in uniform storehouse. The 
process of integration of the schemes is 
realised based on the rules for transformation, 
rules for transition between the exit and target 
scheme and rules for filtration and 
aggregation. 
 Powerful instruments for solving this 
problem are the metadata. They give 
opportunities for the data to be described in a 
uniform standard. The three levels of the 
metadata give more complete idea about their 
meaning: 
• Level of the data sources: describes the 

structure of the data in the operational DB 
and other sources; 
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• Level of the core of the storehouse – 
describes the logical and physical 
structure and interrelations in DW; 

• Level of the end consumer – describes the 
structure of the data in DW with terms 
used for description of the products range 
by the end consumer. 

 Using the metadata the end customer of 
the MIS gains information not only about the 
description of the data structures, but also 
about their interactions and levels of 
aggregation. 
 
INTEGRATION OF MIS IN THE WEB 
AND INTERNET 

 The use of Internet technologies is a 
new important characteristic of IMIS (4). The 
development of the Internet technologies 
allows for serious expansion of the concept of 
integration. The special features and functions 
of the IMIS correspond very well with the 
possibilities offered by the global network 
Internet. In this connection the global network 
Internet can be seen as: 
• A resource for establishing of contacts 

with end-users and the distant sections 
and employees of the company; 

• Channel for producing of integrated direct 
marketing; 

• Resource for advertising; 
• Information source for planning a 

marketing campaign; 
• Source of unplanned information from 

customers and company employees. 
 The Internet is the newest channel for 
development of the direct marketing, which in 
many cases is more effective than the other 
channels. The channels for direct marketing, 
which were in use before the Internet, were: 
personal sale, direct postal sale, catalogue 
sale, telemarketing, television as well as 
magazines, newspapers and radio. MIS gives 
opportunity for the use of integrated 
marketing communications, referred to as 
integrated direct marketing by the marketing 
specialists. 
 The programmes of the integrated 
direct marketing, directed to the use of 
advertisement of different products, as a rule, 
are many times more effective than the other 
communication channels. You can realise 
direct marketing using the Internet, which 
allows firsthand dialogue with the customers. 
This channel is relatively cheap in comparison 
to the other marketing channels. One of the 
most valuable instruments of the direct 
marketing is the opportunity for the 
construction of a database of the customers, 

which is complemented with each visit to the 
Web site. This way it is possible, using all the 
gained information in the DB, to determine 
the potential clients, which can then be 
separated from the regular customers. The 
information from this kind of DB can be used 
in definite applications like sending a business 
proposition, stimulation of a follow-up 
purchase, informing the customers about news 
from the company, advertisement source, and 
so on. 
 The architecture is presented as a 
gathering of models, which are set up in order 
to give an idea about the structure and the 
behaviour of the future system; and also to 
ease the process of its creation and to lower 
the rate of mistakes. 

Client-server structure is being 
offered for MIS. The effective distribution of 
the logics of the program scheme between 
different computers in the network is ensured 
using this structure. The developed client-
server architecture allows for the construction 
of such an application that each computer will 
be able to use the stronger side of its specific 
characteristics to the maximum. As a rule in 
more complex systems, this is reached using 
multi-layers scheme for application when the 
customers’ application realises only 
customers’ interface and the logics is 
processed by the applications’ server. 
 The interface between the application 
and the database server is always based on the 
SQL language. The customers’ part of the 
database server, using sources for network 
access, connects with the database server, 
transmitting the language of the operator in 
SQL. 
 The realisation of multi-layer client-
server architecture can be completed in 
different versions based on the difficulty of 
the system and the volume of the algorithmic 
calculations. 
 The three-layer architecture model is 
applicable when the algorithmic calculations 
are with small volume. In this case there is no 
need for algorithmic servers and only DB 
server is needed. Interactive communication 
between the customer and the application is 
accomplished using the HTML protocol and 
the HTML language. The communications 
between the Web server and the Database are 
through SQL, using the Open Database 
Connector (ODBC) or Java Database 
Connector (JDBC ) protocols. 
 When MIS is solving difficult tasks, for 
which more algorithmic calculations are 
needed, OLAP or OLAP and DM servers are 
used. The four-layer architecture model is 
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used (Fig.1.). The distribution of the 
calculation loading is as follows: 
• First level – the client, who dynamically 

generates and presents the information. 
As with the three-layer structure, this is 
the part of the browsers. 

• Second level – Web server. The 
communications are through the same 
protocols – ODBC, JDBC using SQL. 
The operating system and the Web server 
are the same, as with the three-layer 
architecture. 

• On the third level is the DW server. It 
supports the integrated uniform database, 

which is used by the applications’ servers 
to download in order to solve the analysis 
tasks and the statistical processing of the 
data. 

• On the fourth level are the applications’ 
servers – DM server and OLAP server are 
used for the essential calculations- fast 
transactions, generation of reports, 
support for the logistic uniform of the 
data, realisation of the processed 
algorithms, balance of the loading. 

 
Figure1. Four-tier architecture of integrated marketing information system 
 
 The communication between the 
different levels is realised using the same 
protocols, languages and standards, which are 
used in the three-layer structure. The only 
exception is the DM server, which uses a 
language for control of the samples – PQL. 
 The application servers in MIS can be 
two – server of the analytical system (OLAP) 
and server for intellectual analysis of the data 
(DM). The second server does not necessarily 
exist at this architecture. Its presence depends 
on the scale of the company in which it is 

realised and on the nature of the data that have 
to be processed. If the data need more 
complicated processing using the methods of 
artificial intelligence and in the same time the 
volume of the data for processing is in 
terabytes, then separate server for DM is used. 
Besides DW, DM and the DB server can be in 
the same or in different architectural layers. 
The interface between the Web server, Data 
Mining server and Data Warehouse server is 
based on the Pattern Query Language (PQL).
 There is a possibility that just one 
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applications’ server, which supports the 
analytical system for analysis and the system 
for data mining, is found in the information 
system. You can find on the market desktop 
OLAP and systems for DM. Besides that the 
interfaces of the programs and algorithms for 
data processing are in principle divided. 
 The MIS concept provides loading for 
the data in DW aiming at their use for analysis 
and prognosis. The data, supported by the 
DW, allow the possibility for real-time 
analysis using the OLAP technology. Because 
of the request made by the IMIS clients few 
different types of exit documents can be 
prepared – reports, drill down (tables for 
profound research, using the level providing 
detailed data) tables, cross (crossed tables) 
tables, pivot (extension of the crossed tables, 
allowing the use of the same data in different 
sections) tables, diagrams, and so on. 
 The realisation of the integration in 
MIS can be performed in two different ways – 
integration of the DB or integration of the 
applications using the SOAP protocol. 
 One of the approaches is the integration 
of heterogeneous databases. This is necessary 
because of the complex use of the database 
system, based on different data models and 
controlled by different Database Management 
System (DBMS). The basic task of the 
integration of the heterogeneous databases is 
supplying the customers with an integrated 
system for a global scheme of the databases, 
presented in some kind of data models, and 
the automatic transformation of the operators 
for the manipulation of the DB on global level 
into something understandable for the existing 
local DBMS. 
 With the strict integration of the 
heterogeneous DB, the local DB systems lose 
their independence. 
 The systems with multi-DB do not 
support the global scheme for the integrated 
DB and, in order to give access to the objects 
of the local DB, the names of the objects are 
changed using special methods. By a rule, in 
this kind of systems only data selection is 
needed on global level. This way the 
independence of the local DB is preserved. 
 Another possible architecture decision 
is the globally allocated information 
applications. When the information system is 
under construction, using the principle of the 
open systems, all its components are mobile 
and the overall functioning of the system does 
not depend on the concrete place of the 
components for which exists integration of 
information-calculating components. 

 When there is a necessity for 
integration of independent and information-
calculating resources with different 
organisation the SOAP protocol for 
interaction between the different systems, 
working on different platforms, can be used. 
Simple Object Access Protocol (SOAP) is 
XML-based communication protocol. This 
facilitates inter-communications, via Internet, 
of different applications and software 
components. The protocol is developed to be 
platform and language independent in order to 
fulfil its purpose. For example one program, 
working on a computer with a Windows 
operating system, can communicate with 
another program, working under Linux 
operating system, with the help of Hypertext 
Transfer Protocol (HTTP). SOAP works 
through requests and replies messages. It 
gives the instructions about how exactly to 
code the HTTP header and the accompanying 
XML files, which contain the real 
information. It also shows the way, which the 
second program will use to reply. (The 
specification is at this 
address: http://www.w3.org/ TR/SOAP/). 
Microsoft, DevelopMentor and Userland 
Software have developed SOAP. It is very 
close to Internet Inter- ORB (IIOP), which is 
part of Common Object Request Broker 
Architecture (CORBA). Similar Java based 
technology has been developed by Sun 
Microsystems – Remote Method Invocation 
(RMI). 
 SOAP priority rests on the fact that it is 
based on the well known and widely used 
hypertext HTTP protocol, which guarantees 
that the requests will be successfully 
transported to the aim, without being stopped 
by proxy, firewalls and others. And it is 
almost sure that a system on which the 
program has been started will have 
mechanisms to register a request. 
 SOAP gives the opportunity to send 
Remote Procedure Calls (RPC) using the 
Internet. Normally such procedure calls are 
recognised as suspicious and are blocked by 
the proxy servers and the other secure 
software. SOAP, on the other hand, 
overcomes this problem and allows sending 
these messages like instructions, described by 
the XML syntactical rules. This is object-
oriented technology, which can be inserted 
without any problem in the COM architecture 
of the Microsoft’s products. That is why the 
company stakes on the protocol in the 
program for development of the platform .Net. 
But the SOAP support is realised in other 
environments, like Java for example (one 
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example for such an application – 
http://xml.apache.org/soap/). SOAP shows the 
way for calling in the different methods in 
servers, services, components and objects, 
while maintaining small scale HTTP header 
parts, with the help of which it overcomes the 
filtration by the fire walls and proxy servers, 
says the definition offered by DevelopMentor. 
 
SUMMARY 

The up-to-date concept of marketing 
information system allows for loading the data 
in Data Warehouse aiming at their use for 
further analysis and prognoses. Because of 
that different kinds of information are 
maintained in Data Warehouse – detailed, 
aggregated and for making prognoses. The 
functions and tasks of this system for planning 
and regulation, analysis, realisation and 
accounting are given to the OLAP system. 
The data, which are maintained in DW, give 
the opportunity for real-time analysis using 
the OLAP technology. Using requests made 
by the marketing information system clients, 
many types of end documents – reports, drill 
down tables, cross tables, pivot tables, 
diagrams and others are prepared. All data 
gained from the analysis, tables and diagrams 
can be used many times. 
 Marketing information system, which 
has been developed, using this concept, 
ensures platform independence. The 
information that is being prepared in the DW 
storehouse could be found on different 
hardware platforms and operating systems. 
There is a great possibility that a part of the 
company’s branches, which are far away from 
the company’s headquarters, could be exactly 
the place where the hardware resources – the 
system’s servers, are situated. 
 

CONCLUSIONS 

Data Warehouse gives opportunity for 
storage of detailed data and data with different 
level of summarisation. It is a precondition for 
making a thorough OLAP and Data Mining 
because it places at a base for researching of 
the whole data multitude. 
 The works in Internet and the Web 
technologies have a great influence over the 
information readiness for making decisions. In 
the future using SOAP you can grant access 
that different marketing information system 
platforms and operating systems fulfil their 
requirements. The platform independence 
proves to be obligatory in order to improve 
the adaptability of the information system.  
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