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The scientific and applied discipline "ICT Management" covers a wide range of 

theoretical, organizational, methodological and applied issues related to the functioning of 

information and communication technologies (ICT) in the process of modern enterprises. The 

urgent problems of organizing ICT units in the structure of enterprise management, IT personnel 

management, the formation and operation of corporate information systems, industry models of 

information management, the development of IT organization strategies, information marketing 

issues, fundamental problems in the development of information processes are considered 

separately.  

The manual is intended for a wide range of students - students of higher educational 

institutions, students of continuing education courses, as well as practitioners studying 

information management in self-education. 
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INTRODUCTION 

 

One of the most important tasks at the present time is called the 

improvement of management processes, including the use of modern information 

technologies which is the key to the performance of almost any organization. 

Effective management of the organization today is impossible without the 

management of its information activities, the entire corporative information 

system. 

The rapid development and dissemination of new information and 

telecommunication technologies is today becoming the nature of a global 

information revolution, which has an increasing impact on politics, economics, 

management, finance, science, culture and other areas of society within national 

borders and in the world as a whole. As emphasized in the Okinawa Charter for the 

Global Information Society, adopted by the G8 leaders on July 22, 2000, 

―information and communication technologies (ICT) are one of the most important 

factors affecting the formation of a 21st century society‖. There is a new stage in 

the development of information exchange processes. The intensive introduction 

and interweaving of modern computer, television and radio broadcasting, 

telephone technologies and communication services, the rapid spread of local and 

global communication networks creates a fundamentally new quality of cross-

border information exchange and tools for influencing the mass consciousness, 

increasing the importance of the socio-psychological and cultural-informational 

aspects of globalization. 

Providing unique opportunities in the field of movement of capital, goods 

and services, information and communication technologies have become the basis 

for the formation of a new type of economy - ―cyber economics‖. Existing 

economic systems are forced to adapt to information and computer reality. The 

accelerating development and spread of information and telecommunication 

systems, interconnected and crossing traditional national, political and economic 

borders, has led to a forced change in the direction of political thought. The socio-

political vocabulary in recent years has been enriched by such concepts as ―e-

government‖, ―e-citizenship‖, ―cyberpolitics‖, ―cyberdemocracy‖, ―computer-

mediated political communication‖ and others. 

The information and technological revolution unfolding before our eyes 

determines the movement to a completely new type of society - the information, or, 

as it is also called, knowledge society. One of the fundamental characteristics of 

this society is its global character. In the process of its formation, the borders 

between countries and people are gradually erased, the structure of the world 

economy is radically changing, the market is becoming much more dynamic and 

competitive. Information and knowledge are becoming one of the strategic 

resources of the state, the scale of use of which has become comparable with the 

use of traditional resources, and access to them is one of the main factors of socio-

economic development. In this regard, the formation and development of 

information infrastructure and integration into the global information society are 
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among the most important tasks of each state. The solution of these problems today 

becomes a necessary condition for the sustainable development of the state and its 

full integration into the global economy.  

Similar tasks are set and implemented at the level of a modern enterprise. 

Informatization is widely used not only to improve the technological processes of 

creating and manufacturing products, but also in the processes of preparing and 

making managerial decisions at all levels of enterprise management. 

The scientific and applied discipline "ICT Management" covers a wide range 

of theoretical, organizational, methodological and applied issues related to the 

functioning of information and communication technologies (ICT) in the process 

of modern enterprises. The urgent problems of organizing ICT units in the 

structure of enterprise management, IT personnel management, the formation and 

operation of corporate information systems, industry models of information 

management, the development of IT organization strategies, information marketing 

issues, fundamental problems in the development of information processes are 

considered separately. The manual is intended for a wide range of students - 

students of higher educational institutions, students of continuing education 

courses, as well as practitioners studying information management in self-

education. 
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      Theme №1 
 

SUBJECT AND 

OBJECTIVES OF THE 

DISCIPLINE 
 

Information management - technology 

management organization 
 

In modern conditions of world socio-economic development, the role of 

information support for the management process has increased, consisting in the 

collection and processing of information necessary for making informed 

management decisions. The interest in management problems on the part of 

managers is constantly growing. Effective management methods are increasingly 

recognized as a necessary tool for competent business management, a factor in the 

growth of an organization’s competitiveness. In modern conditions, effective 

management is a valuable resource of the organization, along with financial, 

material, human and other resources. Consequently, increasing the efficiency of 

managerial activity becomes decisive in improving the activities of the enterprise 

as a whole. 

In recent years, a significant part of the discussions regarding the 

development of corporate management has been taking place in the light of the 

practical application of modern information technologies. The problems of 

building integrated management systems has grown into a separate branch of 

management science and has led to the development of an entire industry of high 

technologies. 

Particular importance of that is the implementation of information 

management, which significantly expands the possibilities for companies to use 

information resources. 

In the American literature, the concept of Information Management is used 

to denote a set of management tasks related to information systems. It includes 

both internal management tasks in the environment of information systems and 

issues of its use for solving various problems in the field of the organization’s main 

activity. Among German specialists, the term Information management, which is 

also close to Russian information management, has been recognized as a general 

concept that denotes the whole range of management tasks in the field of 
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information processing. The basic component of information management is an 

information resource. Information resource - an organized set of documented 

information, including databases and knowledge, other arrays of information in 

information systems. These include handwritten, printed and electronic documents 

containing regulatory, administrative and other information on various areas of the 

organization. Information resources transferred to electronic media using computer 

technology and communications acquire a qualitatively new state, become 

available for the prompt reproduction of the necessary information and turn into 

the most important factor in the development of the organization. 

The main goal of the intra-company information management system is to 

create an effective information system for information management processes. The 

main attention should be paid not to issues of technology and organization, but to 

the creation of information that will pass through the information support system.  

Information technology is the basic tool of information management. The 

most obvious way to increase the efficiency of the labor process is to automate it. 

The rapid development of information computer technologies, the improvement of 

the technical platform and the emergence of fundamentally new classes of software 

products have led to a change in approaches to automation of production 

management today. When performing in-house processes, the function of 

information technology (IT) ceased to be auxiliary, turning into the most important 

component of a product or production capacity. However, the use of information 

technology is one of the most controversial intra-company issues. The management 

of enterprises often refuses to solve them, because they do not feel competent 

enough. Decisions are usually left to information service managers or specialized 

external organizations. Business risks associated with IT are constantly growing, 

and it is unclear how long enterprise management will underestimate this important 

strategic resource. Recently, however, senior management has become more 

attentive to IT. It is from him that decisive initiatives should be taken to change the 

situation in this area. 

In the activities of large firms, which are complexes of a large number of 

daily connected and interconnected divisions, enterprises, information management 

is an indispensable and paramount factor in the normal functioning of the 

company. Moreover, ensuring the efficiency and reliability of information is of 

particular importance. For many organizations, an in-house information system 

solves the problems of organizing a technological process and is of a production 

nature. This applies, first of all, to the processes of providing enterprises with 

cooperative products coming from specialized enterprises through intra-company 

channels. Here, information plays an important role in providing information for 

managerial decision-making and is one of the factors that reduce production costs 

and increase its efficiency. The forecasting of market processes plays a special 

role. 

Information on the occurrence during the production of deviations from 

planned indicators that require the adoption of operational decisions is important. 
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A significant role in decision-making is played by scientific and technical 

information containing new scientific knowledge, information about inventions, 

technical innovations. This is a continuously replenished general fund and the 

potential of knowledge and technical solutions, the practical and timely use of 

which provides the enterprise with a high level of competitiveness. 

Management of an internal company information system at all stages of its 

life cycle, its strategic development is the tasks of information management. 

Summarizing, it can be said that one of the most important factors for 

successful management is the availability of reliable operational information about 

the processes occurring at the enterprise.  

The objectives of information management is to ensure the achievement of 

the organization’s goals through effective coordinated management of both the 

elements, processes and resources of the information system itself, as well as other 

elements, processes and resources of the enterprise. To one degree or another, 

these management tasks use information systems and the information resources 

and technologies implemented in it. 

 

The value and place of information technology 

The development of human society requires material, instrumental, energy 

and other resources. A feature of the modern stage in the development of 

civilization is an unprecedented increase in the volume of information flows. This 

applies to almost any field of human activity. The largest increase in the volume of 

information is observed in industry, trade, financial, banking, marketing and 

various services. The exclusive role of information in modern scientific and 

technological progress has led to the understanding of information as a resource, as 

necessary and important as other (material and monetary) resources. Information 

has become the subject of sale, that is, an information product that, along with 

information constituting the public domain, forms the information resource of 

society.  

The concept of "information resources" is inseparable from the basic, 

system-forming concept of "information". Information is widely interpreted by 

various sciences, from private applied scientific disciplines to materialistic 

philosophy. In the general case, information resources can be considered a set of 

processed or suitable for processing data recorded on any material media. Thus, 

information resources include both documentary fixed, paper, and electronic-

textual, tabular, multimedia and other data. Depending on the profile of the 

organization’s activities, the information resource system includes a greater or 

lesser share of electronic information resources, but a common trend these days is 

an increase in the share of electronic information resources that are more quickly 

and conveniently processed by computerized information systems. 

Scientific and technological progress and the avalanche-like growth of 

information and information flows have extremely accelerated the pace of 

introduction in all spheres of the socio-economic life of the latest achievements in 

the field of information technologies (IT). 
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Information technology itself has been developed and applied for a long 

time. It can be argued that information technology exists from the moment people 

began to maintain and pass on their knowledge and skills to future generations, 

namely to process and transmit information. The advent of computers in the mid-

twentieth century opened up new possibilities for information processing and 

management. The power and capabilities of the software gradually increased, and 

computers began to acquire not only computing, but also other functions - they 

were directly involved in the production management. It was the use of the latest 

computer, mathematical and communication tools in information technology that 

made it possible to use them to solve economic problems. 

Information technology is a system of organized for solving management 

problems a set of methods and means of implementing the operations of collecting, 

registering, transmitting, accumulating, searching, processing and protecting 

information based on the use of developed software, used means of computer 

technology and communications, as well as methods, using whose information is 

offered to the user manager. 

In fact, information technology is the methods and processes of operating 

information. This extremely generalized definition differs significantly from the 

widespread interpretation of information technology, which is associated primarily 

with the use of software and hardware. Thus, information technology is a method 

of processing, transmitting and storing information using modern computer tools. 

Information technology is inseparable from the computer hardware base and 

software, despite the fact that even memory techniques or spoken language skills 

are terminologically acceptable as information technology. 

Almost all of the managers has to make decisions all of the time in 

conditions of great uncertainty and significant amounts of information. Computer 

information technologies are able to quickly calculate possible solutions to the 

problem and give accurate forecasts of the situation. They are simply indispensable 

in financial and accounting, in the construction of analytical reports and in the 

storage of large amounts of information. The indispensability of computer 

technology is that it makes it possible to optimize and rationalize the management 

function through the use of new means of collecting, transmitting and converting 

information. Information technology in the economy is constantly being improved. 

Their development has gone from elementary, the so-called inherited systems, to 

uniting various links and divisions of the company - ―corporate information 

systems‖. 

Information technology is closely related to information systems, which are 

its main environment. Information systems (IS) have become a necessary tool in 

almost all areas of activity. A variety of tasks solved with the help of information 

systems has led to the emergence of many heterogeneous systems that differ in the 

principles of construction and the rules for processing information embedded in 

them. The purpose of the information system is the organization of storage and 

transmission of information. The information system is a human-computer 

information processing system.  
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Under automated information systems understand the purposeful and 

coordinated use of technical means of informatization, software, databases and 

human labor in order to manage the enterprise. Currently, all these systems can be 

conditionally divided into ERP-systems (enterprise resource planning), CRM-

systems (customer relationship management), financial and analytical systems, 

information protection systems, help systems, design systems, etc. There are quite 

a lot of such systems on the software market today. In recent years, according to 

various experts, there has been a significant growth in the system integration 

market - enterprise-wide corporate information systems. The growth of the market 

for automated systems is 47% per year, the growth of the market for consulting 

services for the implementation of information systems is even greater - 65%. 

However, not only the market growth rate is impressive, but also the cost of 

implementing information systems: the cheapest project to implement an ERP 

system is rarely cheaper than $ 50,000, and the most expensive can cost more than 

$ 30 million.  

Management and marketing are one of the most intensively developing 

sectors of the information technologies application market, since automation of 

information processes in this area in the context of intensive development of 

market relations is a strategic factor in competition. Only modern information 

technologies make it possible to almost instantly connect to any electronic arrays, 

receive all the necessary information, use it for analysis, forecasting, management 

decision-making, and provide Internet access to enterprise corporate resources. 

The most important resource of a modern enterprise that can significantly 

affect its competitiveness, investment attractiveness and capitalization are 

corporate information resources and knowledge. The solution to the management 

problem is possible only in close contact between specialists from various fields of 

the enterprise and information technology specialists. And most importantly - with 

the interest of the top and middle management of the enterprise in obtaining 

operational access to any information resources of the enterprise in a convenient, 

comparable form and to the results of the analysis of the received information in 

real time.  

At the present stage of development of the market, the vast majority of 

companies are participating in fierce competition. The use of information 

technology can increase the competitiveness of firms. The implementation of 

management and marketing tasks at the enterprise becomes impossible without the 

optimization of external and internal information sources. This served as an 

impetus for the creation and wide distribution of the so-called corporate 

information systems (CIS). 

A corporate information system is a system for automating all the basic 

business processes of an organization and all types of accounting. Corporate 

information system is inherently the "nervous system" of the enterprise 

management system and ensures the coordinated operation of all its components. 

At the same time, it should be noted that corporate information systems are a 

special case of information systems, and besides CIS there are information 



ICT Management   

11 

 

retrieval, reference, expert and other information systems distinguished by various 

criteria. 

Until recently, information about the enterprise market and consumer 

segments was scattered and used locally. Today, when there is an intensive 

saturation of markets, more and more attention is paid to building a customer 

relationship management system based on which a development and enterprise 

management strategy is built. Such management methods are based on 

systematized and formalized databases of knowledge and knowledge (data 

warehouses), a unified corporate information system.  

In modern conditions, production cannot exist and develop without a highly 

effective information technology based management system. Constantly changing 

market requirements, huge flows of information of a scientific, technical, 

technological and marketing nature require the personnel of the enterprise, which 

is responsible for the development strategy and tactics of the high-tech enterprise, 

to make decisions quickly and accurately aimed at maximizing profit at minimal 

cost. Cost optimization, increasing the reactivity of production in accordance with 

ever-increasing demands of consumers in the face of fierce market competition 

cannot be based only on the speculative conclusions and intuition of even the most 

experienced employees. Comprehensive control over all cost centers in the 

enterprise, sophisticated mathematical methods of analysis, forecasting and 

planning, based on taking into account a huge number of parameters and criteria 

and a well-organized system of collecting, accumulating and processing 

information are required. These goals are achieved by maximizing the automation 

of business processes in the areas of production, finance, supply, marketing, 

storage and maintenance. The transition to modern technologies and the 

reorganization of production cannot bypass such a key aspect as management, e.g., 

the creation of corporate information systems. 

However, information technology is not able to completely cancel the 

production process, eliminate competitors and the human right to make the final 

decision. We can talk about the intensification of all processes of the enterprise 

into a single information system. The toolkit itself in the management of the 

company has changed, which, in turn, has influenced all business processes to 

which managers relate: planning, organization, management, control.  

The possession of information technology guarantees success, therefore, the 

main difference between mature corporate information systems is not the amount 

of funds spent on information technology, but the added value. For investments to 

be beneficial, you must be able to use information technology, not just possess 

them. The head makes decisions based on the information that is available to him 

at the time of the decision, and subordinates are taken with varying degrees of 

diligence to execute this decision as soon as they become aware of it.  

The main goal of information technology in the economy is to increase 

productivity, save finances, and prepare informed decisions that relate to ways to 

achieve tactical, short-term advantages. The strategic goal of information 

technology is to promote management, respond to market dynamics, create, 
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maintain and deepen competitive advantage. It is necessary to understand that a 

computer information system is not an end in itself or a panacea, but only a 

powerful and effective tool in the hands of purposeful and competent specialists. 

 

Practical work  
Case study. Group work. Read the text and answer the questions. 

How much of your job can you do from the palm of your hand? Probably 

more than you think. Today there are many job functions for both rank-and file 

employees and their managers that can be performed using mobile phones and 

tablets, including the iPad, iPhone, and Android mobile devices. 

Companies are enhancing their security systems so that mobile users can 

remotely access corporate systems with confidence. And they are developing more 

far-reaching applications to take advantage of the stunning mobile and graphic 

capabilities. Mobile technology is spreading to core work functions, such as 

marketing materials for pharmaceutical reps, customer account software for service 

technicians, and apps for farmers to test the quality of cow’s milk. 

McClendon’s Select, a Peoria-based organic family run farm, relies on iPad 

for each stage of its operation: planting fields, picking crops, filling orders, loading 

trucks, delivering to restaurants, and selling products at farmers’ markets. Co-

owner Sean McClendon uses a wireless camera on his tractor to ensure crop rows 

are as straight as possible. The mydlinkLite app on his iPad lets him watch the 

footage as he plows. The farm’s planting manager no longer needs to leave the 

field to handle the careful record-keeping required to maintain an organic 

certification. Using her iPad connection to the 3G cellular network, she is able to 

access the Web-based COG Pro management system to update her records of seed 

types and where and when they’re planted. 

Before McClendon’s went digital, orders were handwritten on a white board, 

a process that was too time-consuming, error-prone, and costly. Now each 

employee grabs an iPad when arriving for work in the morning and uses a 

proprietary app called Picker Entry to generate a list of products to collect in the 

field based on online orders placed by restaurants and consumers. Using AirPrint 

technology in the iPad, employees then wirelessly print their orders and head out to 

the field to pick product. After the employees return from the field, they add 

inventory that they picked using an iPad. They are able to see all of the restaurants 

on the screen, tap the restaurant name, and fill the orders right from the iPad. 

When employees load those orders on trucks for deliveries, Picker Entry on 

the iPad replaces a manual process that used to take 30 to 45 minutes. A single tap 

to the iPad generates a report telling where each box goes on the truck for 

restaurant deliveries.  

Using handhelds to run the business is not limited to small companies. 

PepsiCo manufactures and sells brands including Pepsi, Gatorade, Mountain Dew, 

Tropicana, Quaker, and Frito-Lay worldwide and has nearly 280,000 employees. 

The company uses a complex web of interlocking distribution systems to move its 

products from its manufacturing and warehouse facilities onto trucks and then into 
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stores in time to meet customer demand. PepsiCo runs about 17,000 distribution 

routes each day. The iPhone and iPad help employees of PepsiCo’s North America 

Beverages division ensure that the right products arrive in the right locations as 

quickly and efficiently as possible. 

In the past, PepsiCo drivers and merchandisers began each day by picking 

up printed schedules with order quantities and tasks to be performed at each outlet, 

from unloading cases of soda to setting up new product displays. It was difficult to 

accommodate last-minute changes in orders because communicating with the 

delivery drivers was difficult when they were on the road. 

PepsiCo North America Beverages created a custom in-house app for the 

iPhone called Power4Merch, which immediately notifies merchandisers when a 

driver has arrived at a store. The merchandiser’s iPhone has an electronic timecard, 

and he can see his schedule, the store details, the account profiles, and everything 

he needs to know to service the store. 

PepsiCo managers use iPads with custom applications to monitor their 

teams’ performance; pull up pricing, planograms and contracts; and help 

coordinate deliveries with merchandising. The Manager’s Briefcase app provides 

territory sales managers with electronic versions of all the paperwork and 

resources they need to manage their teams, including store audits, employee 

coaching forms, and automated notifications to merchandisers. A manager can 

make manpower assignments directly on the iPad. The iPad automatically sends a 

notification to the merchandiser’s iPhone informing him he has an additional stop 

to make, for example. In the past, managers had to spend much of their time on the 

phone, checking email in the office, and checking paperwork. With the iPad, the 

manager starts and ends his day with his team. 

The second iPad app, called SPOTLight, gives managers instant access to 

their Web-based SharePoint content. They can pull out pricing, display 

planograms, customer development agreements, or new contracts. 

PepsiCo’s main competitor, beverage-bottling company Coca-Cola 

Enterprises Inc. (CCE) is benefiting from mobile technology as well. CCE uses 

mobile field service software from ServiceMax Inc. to streamline the work 

activities of its technicians, who service restaurant soda fountains and fix vending 

machines. Previously, after a technician visited a customer on site, he would go 

back to his car, transfer information from paper notes into a database on his laptop, 

and transmit it to Coca-Cola’s aging centralized software system. Many 

technicians spent an extra half hour at the end of each day polishing their 

paperwork. 

In 2012, about 100 CCE employees started using ServiceMax apps on 

iPhones to dispatch technicians to a day’s worth of service calls, provide detailed 

customer information, automatically update lists of service parts stored in their 

vans, and transfer information to the billing department. The new system cut 

administration time for service technicians by a third, and employees were freed up 

to service other companies’ equipment in addition to CCE’s own. ServiceMax 

charges about $1000 per person per year for a subscription. 
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1. What kinds of applications are described here? What business functions 

do they support? How do they improve operational efficiency and decision 

making? 

2. Identify the problems that businesses in this case study solved by using 

mobile digital devices. 

3. What kinds of businesses are most likely to benefit from equipping their 

employees with mobile digital devices such as iPhones and iPads? 

4. One company deploying iPhones has said, ―The iPhone is not a game 

changer, it’s an industry changer. It changes the way that you can interact with 

your customers‖ and ―with your suppliers.‖ Discuss the implications of this 

statement. 

 

 
 

1. How are information systems transforming business, and why are they 

essential for running and managing a business today? 

2. What is an information system? How does it work? What are its 

management, organization, and technology components and why are 

complementary assets essential for ensuring that information systems provide 

genuine value for organizations? 

3. What academic disciplines are used to study information systems and how 

does each contribute to an understanding of information systems? 
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      Theme №2 
 

ICT MANAGEMENT AS A 

SPHERE SCIENTIFIC AND 

PRACTICAL ACTIVITIES 
 

The term "ICT management" in recent years has been used more and more 

often, despite the fact that the very wording of the term is not quite correct. 

Management itself, i.e., management in socio-economic systems, is carried out 

only through informational impact, without which any management function is not 

feasible. However, the term ―information management‖ has become quite 

established, and in the present conditions there is no need to revise its wording. 

The definition of "informational" simply emphasizes the fact that the control object 

is associated with informational activities in the organization. 

Information management is directly related to the information activities of 

the organization. Different sources sometimes give conflicting definitions of 

information management, but they can be brought together, because they all agree 

that information management is:  

 management of the information (or IT) division of the organization; 

 management of information systems, flows and resources of the 

organization, or, what is the same, management of corporate information; 

 management of personnel engaged in the field of informatization. 

The concept of information management goes back to the concept of 

information resource management, introduced by E. Vogel, who interpreted the 

management of information resources as the organization’s targeted use of 

information as a resource. 

M. Attinger introduces the concept of integrated information management. 

He sees as his distinguishing feature the creation of such an information 

infrastructure that provides the necessary level of coincidence and conformity of 

all components. 

Information management includes planning, organization, coordination and 

control of information activities and processes, as well as communication within 

the organization in order to improve the quality and effectiveness of its work. 

Thus, information management as a scientific and practical discipline includes 

knowledge from many related disciplines of informatics and management, which 

allows in practice to switch to the information-oriented type of organization that is 

characteristic of the modern information society. 
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One of the main tasks of information management in this interpretation is to 

draw up a clear idea of the following:   

• what information (in content);   

• to whom (which category of consumers); 

• when (by what date or at what stage of work);   

• in what form (at what level of aggregation) should the information be 

presented so that the consumer, at the time available to him, can usefully absorb it. 

There are other definitions of information management, but in any case, one 

thing is clear - the formation of information management as an independent 

scientific and practical discipline is due to the fact that information is currently the 

most important economic resource, and in combination with the use of modern 

information technologies and a decisive factor in the competitiveness of an 

organization. 

In modern conditions, almost all business processes of an organization are 

more or less connected with computerized data processing. Financial, control and 

analytical, planning, marketing research, accounting today are not possible without 

the use of automated information processing. It follows that the focus of 

information management is concentrated mainly in the field of information support 

for organization management systems. Nevertheless, information management 

should not be considered a separate area of knowledge - it is only part of a single 

organization management system, including financial, personnel, and etc. 

management. 

Thus, information management in the unity of corporate activity is a specific 

area of general management, the function of which is to manage information 

resources, information technologies and information systems, ensuring the 

effective implementation of all business processes of the enterprise. 

The main goal of information management is to ensure the effective 

functioning of any components of the information infrastructure and information 

activities of the organization. 

The subject of study and application of information management is all the 

stages of the life cycle of an information system, including all actions and 

operations associated with information in all its forms and conditions, and with the 

enterprise as a whole, actively using this information. 

The object of ICT management is the field of enterprise informatization, 

including information resources, technologies and systems. 

The subject of ICT management is the information staff of the 

organization. A number of well-known concepts of information management give 

insufficient attention to the information staff of the organization. On the one hand, 

the classics of information management, for example, M. Attinger, pay attention to 

its integrated character. On the other hand, the analysis of modern management's 

ideas about the structure of corporate information systems demonstrates 

localization in the circle of information technologies used, sometimes information 

technologies and information resources. 
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Information personnel as a generator and exploiter of these systems are not 

considered, which, in our opinion, is unreasonable due to the importance of the 

human component at the current stage of informatization. It should be noted that 

almost the only concept that takes into account the role of the information 

specialist is the concept of professional and intellectual potential of a modern 

organization. 

 

 
 

Tasks of ICT management:  

1. provision of electronic document management;  

2. management of all types of corporate information systems and corporate 

information resources;  

3. information support for management in general, and decision making, in 

particular;  

4. informatization of business processes;  

5. ensuring the functioning of the telecommunications infrastructure of the 

organization;  

6. IT personnel and IT department management (if any);  

7. organization strategic and tactical IT development.  

The formation of information management began with the advent of the first 

theoretical and practical foundations of traditional management and the first 

formalized corporate governance systems. Formation of an organization’s 

management is impossible without structuring information flows, defining 

sustainable channels and management information modes, which put forward a 

demand even at the level of basic management systems for managing information 

resources, access to them, and maintaining trade secrets. 

The formation of the information market has introduced innovations in 

information management technologies. Strengthening and openness of the world 

market, globalization of all spheres of society, the complexity of the business 

sector has strengthened the influence of information resources external to the 

organization and interaction with them, which has adjusted the organization’s 

information systems. 

Further stages of the development of information management, its 

institutionalization are associated with the emergence and integration of computer 

technology (1970-1980s). For several decades, the main areas of information 

management have been associated with technological innovations that shape the 

information infrastructure. In stages, computers, software of various functional 

orientations, and robotic systems were "embedded" in the organization’s activities; 

databases were generated. 

The next stage (the end of the 1980s) was associated with the formation of 

automated workplaces as functional complexes, including hardware and 

information technologies necessary for the implementation of specific job duties. 
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One of the most important factors in the transition to the modern stages of 

information management was the personalization of hardware and technology, the 

emergence of a personal computer, the cost of information and technological 

innovations. In this context, the features of the next stage of information 

management are formed, related to the saturation of organizational structures with 

computer technology. It was during this period (1990s) that a system of 

standardization and licensing of software tools was formed, the emergence of 

serious developers and the formation of the largest players in the software market 

(Microsoft, Oracle, etc.). 

The current stage in the development of information management is 

associated with the concept of integrated information management, which provides 

multicomponent and component compatibility. Among the main positions 

characterizing this stage, it should be noted:  

1. strategic and tactical orientation of managerial efforts on all informational 

phenomena that form the organization’s internal information environment 

(equipment, IT, personnel, resources, processes, etc.), understanding of their 

systematic nature and complexity;   

2. the formation of new internal information and management channels - 

local corporate networks as information models of the organizational structure, as 

an internal virtual environment of the organization;  

3. the allocation in the organizational structure of the organization of special 

units and employees to whom the functions of managing information processes and 

information and technological support of business processes are delegated (in this 

case, the role of IT managers in the general management system of companies is 

changing, in particular, their participation in strategic decisions is strengthened);  

4. inclusion of the level of corporate informatization in the sphere of 

attention of the cost analysis of the organization.  

Information management in economics and business has changed 

significantly lately. Correct and timely information is critical to the development 

and implementation of market strategies and tactics. The Internet is becoming the 

main source and channel of valuable information about demand and consumer 

interests, about suppliers and competitors, precisely that information that cannot be 

obtained by traditional methods. Given the trend towards a certain consolidation of 

the business while maintaining fierce competition, there is a high demand for 

advanced information technologies that allow managers to quickly display changes 

in the market and, moreover, to preempt them. This, in particular, is about 

technologies that allow you to make decisions in real time, analyzing and linking 

consumer behavior with the capabilities of the company. 

Information today is the driving force of modern business and is considered 

the most valuable strategic asset of any enterprise. The amount of information is 

growing exponentially with the growth of global networks and the development of 

e-commerce. To be successful in business, you need to have an effective strategy 

for storing, protecting, sharing, and managing data. 



ICT Management   

19 

 

Thanks to new technologies, the information division of the company gets 

opportunities:   

• manage an unlimited data array;   

• work with any information relating to almost all areas of the company, 

from monitoring to internal management issues;  

• promptly receive specific and most detailed information on a matter of 

interest, taking into account the necessary nuances;   

• have at hand and when you need to attract archival material;   

• provide constant access to databases for all employees of the company 

who need it, as well as for external correspondents.  

 

Practical work 
Case study. Group work. Read the text and answer the questions. 

United Parcel Service (UPS) started out in 1907 in a closet-sized basement 

office. Jim Casey and Claude Ryan – two teenagers from Seattle with two bicycles 

and one phone promised the ―best service and lowest rates.‖ UPS has used this 

formula successfully for more than a century to become the world’s largest ground 

and air package-delivery company. It’s a global enterprise with nearly 400,000 

employees, 96,000 vehicles, and the world’s ninth largest airline. 

Today UPS delivers 16.3 million packages and documents each day in the 

United States and more than 220 other countries and territories. The firm has been 

able to maintain leadership in small-package delivery services despite stiff 

competition from FedEx and Airborne Express by investing heavily in advanced 

information technology. UPS spends more than $1 billion each year to maintain a 

high level of customer service while keeping costs low and streamlining its overall 

operations. 

It all starts with the scannable bar-coded label attached to a package, which 

contains detailed information about the sender, the destination, and when the 

package should arrive. Customers can download and print their own labels using 

special software provided by UPS or by accessing the UPS Web site. Before the 

package is even picked up, information from the ―smart‖ label is transmitted to one 

of UPS’s computer centers in Mahwah, New Jersey, or Alpharetta, Georgia and 

sent to the distribution center nearest its final destination. 

Dispatchers at this center download the label data and use special software 

to create the most efficient delivery route for each driver that considers traffic, 

weather conditions, and the location of each stop. In 2009, UPS began installing 

sensors in its delivery vehicles that can capture the truck’s speed and location, the 

number of times it’s placed in reverse and whether the driver’s seat belt is buckled. 

At the end of each day, these data are uploaded to a UPS central computer and 

analyzed. By combining GPS information and data from fuel-efficiency sensors 

installed on more than 46,000 vehicles in 2011, UPS reduced fuel consumption by 

8.4 million gallons and cut 85 million miles off its routes. UPS estimates that 

saving only one daily mile driven per driver saves the company $30 million. 
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The first thing a UPS driver picks up each day is a handheld computer called 

a Delivery Information Acquisition Device (DIAD), which can access a wireless 

cell phone network. As soon as the driver logs on, his or her day’s route is 

downloaded onto the handheld. The DIAD also automatically captures customers’ 

signatures along with pickup and delivery information. Package tracking 

information is then transmitted to UPS’s computer network for storage and 

processing. From there, the information can be accessed worldwide to provide 

proof of delivery to customers or to respond to customer queries. It usually takes 

less than 60 seconds from the time a driver presses ―complete‖ on a the DIAD for 

the new information to be available on the Web. 

Through its automated package tracking system, UPS can monitor and even 

re-route packages throughout the delivery process. At various points along the 

route from sender to receiver, bar code devices scan shipping information on the 

package label and feed data about the progress of the package into the central 

computer. Customer service representatives are able to check the status of any 

package from desktop computers linked to the central computers and respond 

immediately to inquiries from customers. UPS customers can also access this 

information from the company’s Web site using their own computers or mobile 

phones. UPS now has mobile apps and a mobile Web site for iPhone, BlackBerry, 

and Android smartphone users. 

Anyone with a package to ship can access the UPS Web site to track 

packages, check delivery routes, calculate shipping rates, determine time in transit, 

print labels, and schedule a pickup. The data collected at the UPS Web site are 

transmitted to the UPS central computer and then back to the customer after 

processing. UPS also provides tools that enable customers, such Cisco Systems, to 

embed UPS functions, such as tracking and cost calculations, into their own Web 

sites so that they can track shipments without visiting the UPS site. 

A Web-based Post Sales Order Management System (OMS) manages global 

service orders and inventory for critical parts fulfillment. The system enables high-

tech electronics, aerospace, medical equipment, and other companies anywhere in 

the world that ship critical parts to quickly assess their critical parts inventory, 

determine the most optimal routing strategy to meet customer needs, place orders 

online, and track parts from the warehouse to the end user. An automated e-mail or 

fax feature keeps customers informed of each shipping milestone and can provide 

notification of any changes to flight schedules for commercial airlines carrying 

their parts. 

UPS is now leveraging its decades of expertise managing its own global 

delivery network to manage logistics and supply chain activities for other 

companies. It created a UPS Supply Chain Solutions division that provides a 

complete bundle of standardized services to subscribing companies at a fraction of 

what it would cost to build their own systems and infrastructure. These services 

include supply-chain design and management, freight forwarding, customs 

brokerage, mail services, multimodal transportation, and financial services, in 

addition to logistics services. 
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For example, UPS handles logistics for Lighting Science Group, the world’s 

leading maker of advanced light products such as energy-efficient light-emitting 

diode (LED) lamps and custom design lighting systems. The company has 

manufacturing operations in Satellite Beach, Florida and China. UPS conducted a 

warehouse/distribution analysis to shape the manufacturer’s distribution strategy, 

in which finished goods from China are brought to a UPS warehouse in Fort 

Worth, Texas, for distribution. The UPS warehouse repackages finished goods, 

handles returns and conducts daily cycle counts as well as annual inventory. 

Lighting Science uses UPS Trade Management Services and UPS Customs 

Brokerage to help manage import and export compliance to ensure timely, reliable 

delivery and reduce customs delays. UPS also helps Lighting Science reduce 

customer inventory and improve order fulfillment. 

UPS manages logistics and international shipping for Celaris, the world’s 

largest wireless accessory vendor, selling mobile phone cases, headphones, screen 

protectors, and chargers. Cellaris has nearly 1,000 franchises in the United States, 

Canada and the United Kingdom. The company’s supply chain is complex, with 

products developed in Georgia, manufactured at more than 25 locations in Asia 

and 10 locations in the U.S., warehoused in a Georgia distribution center, and 

shipped to franchisees and customers worldwide. UPS redesigned Celaris’s 

inbound/outbound supply chain and introduced new services to create a more 

efficient shipping model. UPS Buyer Consolidation for International Air Freight 

reduces complexity in dealing with multiple international manufacturing sources. 

UPS Worldwide Express Freight guarantees on-time service for critical freight 

pallet shipments and UPS Customs Brokerage enables single-source clearance for 

multiple transportation modes. These changes have saved Celaris more than 5,000 

hours and $500,000 annually, and the supply chain redesign alone has saved more 

than 15 percent on shipments. 

 

 
 

1. Describe how information systems have changed the way businesses 

operate and their products and services. 

2. List and describe the organizational, management, and technology 

dimensions of information systems. 

3. Describe the complementary social, managerial, and organizational assets 

required to optimize returns from information technology investments. 

 

 
 

1. What are the inputs, processing, and outputs of UPS’s package tracking 

system? 
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2. What technologies are used by UPS? How are these technologies related 

to UPS’s business strategy? 

3. What strategic business objectives do UPS’s information systems 

address? 

4. What would happen if UPS’s information systems were not available? 
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       Theme №3 
 

ICT MANAGEMENT 

FUNCTIONS 
 

The formation of the technological 

environment of the sphere of enterprise 

Informatization 
 

One of the main elements in the management system of a modern enterprise 

is information that is first generated, accumulated and converted using a variety of 

hardware and software. Obviously, with the development of scientific and 

technological progress, the global market for information technology tools 

(computing, peripheral, special and communication equipment, as well as software, 

information and service tools) is rapidly expanding and differentiating, which 

means that options for possible solutions in the field of technological environment 

formation are multiplying areas of information processing. This does not mean 

design work on the creation of new IT or IS and their elements, but the decisions 

that the manager makes as a representative of the customer, that is, in the 

development of technical specifications for the development and implementation 

of the most appropriate solution in the field of computerization of systems 

management at this enterprise. From these positions, the enterprise management 

needs to decide on the following important issues:  

 what technical means should be included in the technological 

environment of the enterprise information sphere;  

 what basis should telecommunications be effectively developed;  

 how software tools should be formed and developed (operating 

systems, tools work with data, user application);  

 what degree of decentralization of elements of the technological 

environment and information resources should be chosen; 

 what standards (normative) should be used in the formation and 

development of the technological environment of the sphere of 

Informatization;  

 what criteria are the basis for choosing a supplier of elements of the 

technological environment.  
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The evolution of the development of computer technology indicates that 

almost from the very beginning, computers of various types were developed, and 

this trend continues to this day. Therefore, when forming the technological 

environment in terms of computer technology, first of all, it is necessary to justify 

their complex, consisting of different (one) types and capable of solving the 

problems of enterprise informatization.  

Until recently, the leading indicator of the classification of electronic 

computers was the performance indicator of the central processor. However, this 

indicator does not always determine the properties of electronic computers as the 

basis for the formation of IT and IS, especially in multiprocessor systems. In this 

regard, the assessment of generalized computer performance in a certain class of 

tasks and technologies is accepted. On this basis, there are four classes of 

computers: micro, small, large and supercomputers. In addition, for example, when 

solving problems of enterprise management, the technical characteristics of 

computer technology are not so important. In this class of problems is universally 

applicable classification of computers according to their total cost. It includes six 

classes: microcomputers, small systems, medium systems, large systems, ultra-

large computers, supercomputers. It should be noted that class outlines change over 

time. This is due to the fact that families of approximately the same type of 

computers are gradually formed, but they differ significantly in one or another 

parameter, in particular, in speed. In addition, computerization as a branch of the 

economy and increased competition between manufacturers leads to lower prices 

for computing equipment and its individual components, which makes computers 

that are more powerful available to the user, thereby transferring them to a lower 

cost class. The most important role in modern informatization systems is played by 

telecommunication facilities. Along with local computer networks, the Internet, a 

global network of collective use, has become the most popular at the present time. 

The resources of the network were so attractive that they were exploited by the 

economic and social infrastructure of the society. Business is gradually becoming 

the main user of Internet services, from advertising to creating online stores.   

In addition, cellular telephony is playing an increasingly important role as a 

telecommunications tool. This is due, on the one hand, to the global spread of 

mobile telephony, and, on the other, to the expansion of the functionality of mobile 

phones. 

All this leads to the need to justify the most rational option of forming a 

corporate network with access to the business space. Moreover, here it is still 

essential not only the technical capabilities of telecommunications systems, but 

also the cost of their creation and maintenance. 

The most important element of the technological environment of the 

enterprise informatization sphere is software, among which the central place is 

occupied by operating systems. In General, for most computers and their 

manufacturers, operating systems are "branded" (their internal properties are 

original and constitute the secret of the manufacturer), but they are usually 
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universal in terms of external interfaces. The main requirement when choosing 

operating systems is their high reliability and viability. In addition, their ability to 

support changeable systems is important because it ensures the security, 

availability and efficiency of information resources. 

Due to the increase in processed and stored volumes of information one of 

the important tasks is to choose a database management system (DBMS). For a 

long time, the formation of data structures is carried out in the environment of a 

standard DBMS. However, there are no ―ideal‖ DBMS and there cannot be: they 

all have their own strengths and weaknesses. The database of a large information 

system is designed for a long period of operation and therefore the choice of 

DBMS is no less important than the choice of the operating system. One of the 

most important characteristics of a DBMS is the data model. The most common 

model is currently a relational data model. It has a well-developed mathematical 

justification and standards, and is very flexible about changing the data structure. 

However, there is a large range of tasks (in particular, business tasks) that can be 

more effectively solved by means of other models, for example, on the basis of an 

object-oriented approach. 

At present, the need to work with an extremely large amount of information 

is becoming more and more urgent (for example, information about the company's 

activities for a number of years). As a result, there was a technology of information 

storage. Its peculiarity is that it creates a centralized corporate database that is 

designed primarily for maintenance of systems of decision support.  

Since the 90-ies of the XX century, the creation and implementation of 

application systems of various kinds and purposes have become an independent 

segment of the market of information technology. Large universal corporate 

information systems occupy a large place here (CIS), but specialized software 

products are also quite widespread (for example, legal information or reference 

systems).At the same time, most user programs are developed either by the 

consumer himself, or by individual order of third-party organizations. To 

determine the ratio of own and purchased application systems is one of the major 

tasks of information management. 

The degree of decentralization of the information system is likely to be 

chosen by analogy with the degree of decentralization in the enterprise of other 

functions. In addition, the level of centralization of the basic computational 

procedures, as well as the adopted model of organizing and managing databases, is 

important.  

The choice of a supplier of elements of the technological environment will 

also be determined on the basis of general ideas about the ways of solving the 

problems facing the enterprise. The choice of informatization tools for the 

development of information systems from new proposals from suppliers or from 

products already on the market is usually carried out by the criterion, the value of 

which most fully reflects the role of informatization for the enterprise. Although 



ICT Management   

26 

 

experience has already been accumulated in this area by both enterprises and 

experts, in each individual case a detailed system analysis is required. 

In many IS using personal computers (PC), the following principle has 

established itself in the formation of the technological environment: enterprises 

seek a unified technology park in order to use as internal (providing supervision, 

training of personnel of the enterprise-user), and external (preferential conditions 

for the purchase, providing follow-up support) its advantage.  

Based on the deepening and strengthening of rationing and standardization 

on the part of suppliers of all means of information increased the desire of 

enterprises to be independent of communication only with the same manufacturers. 

This became quite possible, because the suppliers agreed on a number of standards, 

so that enterprises have a certain freedom in solving the problem of choosing 

certain means. 

The answers to these and other similar questions are the area of knowledge 

and skills of a modern information manager. It is he who must develop possible 

alternatives to technological solutions and justify the most promising of them. The 

task of the company's management is to make a final decision taking into account 

the general corporate goals and the adopted development strategy of the 

organization.   

 

Practical work  
Purpose of the work: testing knowledge on the concepts of improving the 

organization’s activities, consolidating the concepts of process maturity and their 

improvement, developing skills for planning improvements, using methods to find 

ways to improve and evaluate them. 

Tasks of the work: 

1) Testing of knowledge on the theory of continuous improvement. 

2) Nomination of ideas for improving the activities of the university. 

3) Evaluation of ideas in the form of ranking. 

4) Application of the ―affinity diagram‖ method for the classification and 

ordering of ideas. 

 

Tasks: 

1. Prepare to test knowledge on the classification of management methods 

and tools  

2. Prepare to test knowledge on the types of control cards in the statistical 

process control. 

3. Solve practical problems: Checklist, Pareto Chart, Ishikawa Chart, Muda 

Search (optimization). 
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1. What are the main issues that need to be determined by the enterprise 

management 

2. How will the selection of a supplier of process elements be determined? 

3. Identify the most important elements of the technological environment in 

the field of enterprise informatization 
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Theme №4 
 

INFORMATION SYSTEM 

DEVELOPMENT AND 

SERVICE PROVISION 
 

High rates of scientific and technological progress in the field of 

informatization lead to the fact that all components of the technological 

environment, as well as IT and IS, become outdated quite quickly. According to 

expert estimates, their life cycle at the turn of the XX-XXI centuries was 3-5 years. 

After this period (after creation and implementation), they must be replaced by new 

generations, and otherwise they will lose the required competitiveness. At the same 

time, the IT and IS  used at the enterprise should be operated continuously for such 

a period of time, while the tasks solved with their help remain relevant, that is, they 

should be created ―forever‖, but in a form that allows development and 

improvement in all technological components with the preservation or 

development of functionality. At the present stage of development of the field of 

informatization, the implementation of this requirement is quite possible. Firstly, 

the information and computer systems currently in operation are complex systems 

consisting of many heterogeneous components, each of which develops according 

to its own laws, that is, it has its own life cycle. Therefore, a radical restructuring 

of the operating IT or IS, that is a complete replacement with a new one, can be 

avoided by the purposeful and systematic replacement of their individual 

components, thereby ensuring gradual development without incapacitation. 

Secondly, compliance with internationally accepted standards and proven 

technologies also ensures the evolutionary development of the field of 

informatization. The indicated approaches and measures should be laid down 

already at the stage of creating IT or IS which a complex set of work is carried out 

in stages. 

The first step in creating IS – designing. As a rule, this stage is performed by 

special design organizations using modern computer-aided design systems (CAD). 

This system is designed to provide all the development of IS in its entirety, that is, 

technical, software, methodological and other support. If the company does not use 

the services of a third-party organization to carry out the IS project, but manages it 

on its own, then to ensure the proper quality and depth of development, they 

usually use universal automation tools – CASE-facilities. 
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At the end of the design, the developing company creates an escort service, 

the tasks of which include authoring the production of IS and instances of systems 

supplied to consumers, supporting system modifications, defining standards and 

requirements for them, development technologies, etc. In the simplest version, the 

support service can function in the ―hot line‖ mode, when the operators of the 

developing company answer typical questions using answers pre-prepared for 

them. In more complex cases, the escort service uses special stands on which to 

recreate the user’s problematic situations and, through modeling, find ways out of 

them. 

The next stage in the creation of IP is manufacturing. Obviously, this stage is 

carried out on the territory of the customer enterprise and, as a rule, with the 

involvement of its employees of the informatization service. Manufacturing is the 

process of installation, configuration, testing and coordination of designed IS 

modules. 

The final stage is implementation. It is a set of works on setting up, 

commissioning and launching an IS with a demonstration to the representatives of 

the customer enterprise of the functional characteristics of the manufactured IS. If 

the demonstrated characteristics correspond to the agreed points of the technical 

specifications for the development of IS and satisfy the customer, then this stage 

ends with the signing of the act of acceptance of the product. After that, it is 

believed that the creation of IS as a product has been completed and its practical 

operation can begin. Like any other complex product, the IS must pass the 

development stage at the beginning of operation, which includes carrying out 

typical experimental work, analyzing non-standard situations, demonstrating the 

behavior of the system and personnel in different typical conditions, and so on. The 

result of this stage of work and IS is the knowledge, skills and skills of the service 

personnel and users, and the system itself must reach the manufacturer's declared 

functionality, performance, reliability, etc. In addition, the successful operation of 

the newly created IS requires the presence of two more systems. The first is the test 

system, which is designed to provide a wide variety of tests: 

 the entire system as a whole, its individual subsystems, individual types of 

security, interaction of subsystems and security, etc.; 

 demonstration, certification, control, etc.; 

 on the consequences of accidents, in order to find a non-standard solution, 

reliability, etc.; 

 acceptance and other. 

Of course, all these tests must be provided technologically and 

organizationally, which requires additional costs for the operation of the IS. The 

second is the support system, which can be considered an extension of the support 

system. It includes a set of tools for experimental operation. Further, these tools 

can be used to make changes to the product, restore it after an accident, eliminate 

errors detected by the developer, and expand capabilities. In principle, the support 
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service is designed to protect the interests of the consumer by providing additional 

assistance and implementing the developer – user relationship. 

In the process of creation and subsequent operation of IS, a special place is 

occupied by the service system. These are special tools that are designed and 

manufactured in conjunction with the IS, agreed with it and solve the problem of 

ensuring its performance. The complex of these tools includes various tests of 

current control and diagnostics, means of ensuring the work of personnel, devices 

for maintenance of elements, guidance and guidance. In addition, there must be 

specially trained personnel to perform maintenance work. 

It is clear that the creation and maintenance of the service system requires 

significant costs. In this case, the maintenance staff, as a rule, cannot be fully 

loaded. Hence, it is expedient to organize the maintenance of the implemented is 

by the manufacturer's company or with the involvement of specialized service 

centers. 

The most important issue in the creation and development of the field of 

enterprise informatization is the establishment of a rational relationship between 

the acquisition of ready-made IS, an order for the individual development of IS by 

a specialized company and / or the manufacture of IS on its own. 

It seems correct that individually it is necessary to manufacture competitive 

IS and their elements, which may themselves be of interest as products. In all other 

cases, standard tools should be used whenever possible. This gives an additional 

advantage also because the maintenance of such standard means of informatization 

can be outsourced to specialists. 

In addition, decisions must also be made on approaches to creating IS. On 

the one hand, this could be the creation of a new IS, for example, in the form of a 

traditional automated control system (ACS) based on some typical project from a 

development company. In this case, evolution from some already used prototype is 

possible. On the other hand, the creation and development of IS in enterprises of a 

certain type can be partially transferred to the user.  

 

Practical work 

Management Information Resources 

Purpose of the work: to study information resources on management. 

Tasks of the work: to get acquainted with information resources on 

management, to study the structure, composition of information, to prepare a brief 

analytical note and a message in a practical lesson. 

The task: 

 find information resources for the selected task option; 

 make a list of links to found resources; 

 analyze the information presented on them; 

 study the structure, composition of information, application in the 

activities of the manager; 
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 prepare a brief analytical note (purpose, tasks of the work, found 

resources and their brief characteristics, advantages, disadvantages, conclusions, 

suggestions); 

 prepare a message (presentation) in a practical lesson; 

 answer control questions. 

 

 
 

Informational resources 

1. Digital libraries for management 

2. Periodicals on management. Electronic editions 

3. Management in the media. Electronic media specializing in competitive 

market management 

4. Conferences, exhibitions, meetings and other events in marketing and 

management 

5. Educational resources for management (universities, MBAs, courses, 

seminars, etc.) 

6. Commercial structures specializing in management 

7. Management services. Outsourcing Options 

8. Work, employment, remuneration of managers 

9. Sites, forums, chats that discuss professional problems in management 

 

 

 
 

1. What is a service system and support system? 

2. What is the most important issue in the creation and development of the 

sphere of enterprise informatization? 

3. What stages of the creation of IS do you know? 
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Theme №5 
 

 

PLANNING IN THE 

FIELD OF 

INFORMATIZATION 
 

It is obvious that no action (other than physiological) man does not commit 

without planning its motives, specific implementation and its consequences. This is 

especially true for enterprise management, where specific actions of managers 

(especially senior ones) may affect not only the interests of the decision-maker, but 

also large groups of people and organizations. Therefore, planning (sometimes 

unconscious and informal) is the initial and integral part of management activities. 

The main purpose of planning as a management function is to justify and 

develop ways to achieve the goals of the enterprise and its divisions, providing the 

desired level of development, both in the short and long term. 

In accordance with this goal intra–production planning should solve five 

interrelated tasks: 

1. Analysis of the external environment. 

2. Definition of intra-production goals. 

3. Analysis of resource support for the set goals. 

4. Development of alternative ways to achieve goals and selection of the 

most rational in specific conditions. 

5. Internal coordination and control. 

 

No purposeful activity can be fully effective if it is not based on defining 

principles. In this case, the planning principles should determine the nature and 

content of planned work within the enterprise, create prerequisites for the rational 

distribution of powers and responsibilities, and reduce the possibility of negative 

planning results. Currently, there are generally accepted five basic planning 

principles: 

1. The principle of unity assumes that the planning of the enterprise and its 

divisions should be systematic 

2. The principle of participation means that employees of the enterprise in 

one way or another become a participant in the planned activities, regardless of the 

position and functions performed by them.  
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3. The principle of continuity implies that, on the one hand, the process of 

developing plans should be repeated regularly after set periods of time, and, on the 

other hand, the developed plans should be promptly adjusted based on the results 

of previous plans and taking into account changes in the external environment.  

4. The principle of flexibility is to give the plan and the planning process 

itself the ability to change its direction in connection with the occurrence of 

unforeseen States of the external and internal environment. 

The principle of accuracy means that plans should be specified and detailed 

to the extent that the internal and external conditions of the enterprise allow. 

Implementation of the first principle assumes that intra-production planning 

is a system consisting of elements (objects and subjects of planning) that 

implement the function of planning the activities of both the enterprise as a whole 

and its individual divisions. 

A special feature of this system is that assigned to it goals determine 

quantitative and qualitative composition of elements and their interaction 

(functions and scheme approval). At the same time, the timely and effective 

performance of the elements of their functions, as a rule, leads to the "automatic" 

achievement of the goal. 

The purpose of in-production planning. From the point of view of the system 

of intra-production planning, the goal is set from the outside. This means that the 

goal (or goals) of the enterprise development are developed at the highest level of 

management (usually in the form of a requirement of the owner or the first person 

of the enterprise to achieve certain economic results in the long, medium and short 

term). Hence, the purpose of the system is to analyze the feasibility of achieving 

these results, to determine the most likely areas of action, to develop specific 

activities and to assess the level of resource provision. 

Elements of intra-production planning. Within the framework of this system, 

it is fair to distinguish two groups of elements. First, these are planning objects, i.e. 

this is the organizational component whose activity is the subject of the planning 

process. From this point of view, the elements of intra-firm planning are: the 

enterprise as a whole; production units; functional units; jobs (positions). 

Secondly, these are the subjects of planning, i.e. employees who directly 

carry out the planning process (in the future we will call them planners). They can 

be merged into an independent functional division (planning department) or be part 

of the planning objects. 

Functions of in-production planning. The main function of the in-house 

planning system is to carry out a continuous and regular process of developing, 

coordinating and adjusting plans for departments and officials at different levels. 

However, due to the complexity and heterogeneity of the solved tasks and planning 

results, this single function is in practice detailed into more or less defined (stable) 

components of the sub-function over times (hereinafter-stages): 

1) strategic planning - designed for a long period of time (3-5 years), the 

main task of which is to determine the most effective types of economic activity 



ICT Management   

34 

 

and the direction of development of the enterprise (individual units and functional 

activities, for example, informatization), ensuring the achievement of the intended 

long-term guidelines;  

2) tactical planning - details the results of the strategy within one year and 

makes decisions on how the resources of the enterprise should be distributed to 

achieve strategic goals; 

operational planning - this is the planning of individual technological 

operations (functions) in the general management system within a year, i.e. it is the 

planning of production, marketing, the field of informatization, marketing, etc. up 

to individual jobs. 

In addition, the functions of internal production planning should be detailed 

by type of activity, the main of which are production, financial management, 

planning the activities of functional units (including the field of informatization). 

Consider the content of each stage of internal planning in relation to the field 

of informatization. 

Strategic planning is a new method in the management system of a modern 

enterprise, which has emerged as a response to the increasing instability of the 

external environment of the business. Under such conditions, deterministic 

planning methods (planning based on standards and control, budget planning and 

even long-term planning) do not improve the enterprise management process due 

to often and unexpectedly occurring unpredictable situations. Ultimately, they 

force the company to move along some chaotic trajectory that is completely 

uncoordinated with the plan. This, in turn, has exacerbated the long-standing 

disagreement between proponents and opponents of formal planning. The latter 

proved that regular work on the development of plans and the subsequent attempt 

to accurately implement them, and even more so the organization of control over 

their implementation does not increase the effectiveness of the management 

system, but rather reduces it, because additional resources are required for planning 

and maintenance plans. In addition, the system becomes less flexible due to its 

high determinism. Unfortunately, this opinion has been widely spread in the 

business community since the end of the 20th century in Russia. To date, the 

positive experience accumulated earlier (in the era of the planned distribution 

economy) of conducting planned work at the then state-owned enterprises is 

largely lost, and new methods of internal production planning are still being tested. 

At the same time, the leaders of progressive Russian enterprises have already 

realized the urgent need to conduct systematic work and, in particular, taking into 

account the already noted high instability of the external environment, the use of 

new (for Russian business) methods, which, above all, include strategic planning. 

The main difference between the methods of strategic planning from all 

previously used is as follows:  

1) the planned work is aimed at the future, and does not describe the current 

situation;  
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2) the strategic plan is not deterministic, i.e. it does not have strict 

regulations on resources, performers and terms, it justifies the general perspective 

directions of development (activity) of the enterprise;  

3) there is no assumption in the strategic planning system that the future 

can be predicted based on the results achieved in the past.  

In this regard, the general methodology of strategic planning includes an 

analysis of various aspects that have occurred in the past and are likely to be 

relevant in the future. In general, it consists of a series of sequential steps: 

1. Analysis of past trends. It is necessary in order to objectively assess the 

current state of the enterprise (individual divisions and functional activities, for 

example, Informatization) as an economic object and, most importantly, to predict 

"what will happen next if nothing is done". In General, the results of the analysis 

will show the presence of one of three alternative trends of the current state: 

constant positive growth of economic results; long-term stagnation; constant 

degradation. However, none of the identified trends can be the only basis for 

predicting the future. They should be a link in a complex chain of analysis of 

strategic prospects. 

2. Analysis of external prospects of the enterprise. The main task is to find 

out the external and internal dangers and chances, as well as possible "exceptional" 

situations that can qualitatively change past trends. This analysis allows you to 

predict the future to keep the economic results "within sight" of the management 

subsystem of the enterprise.  

3. Analysis of positions in the competition. Its purpose is to assess the limits 

of improving the economic performance of the enterprise as a result of increasing 

the level of competitiveness in general and in the activities in which it is engaged. 

The choice of strategy of behavior. Here we compare the prospects of the 

enterprise within the developed activities. This is necessary in order to set priorities 

for further development and, as a result, to allocate resources between different 

activities. 

At this point, the analysis can be completed and management moves to the 

preparation of long-term programs, plans and budgets. However, in many cases, 

the existing set of activities does not provide a strong basis for confidence in 

achieving long-term goals, either because it does not provide sufficient growth 

rates, or because it is strategically vulnerable (there is a high probability that the 

structure of needs will change in the future), or for other reasons. In such cases, 

one more step is required. 

4. Analysis of ways of diversification. The essence of this step is to assess 

the shortcomings of the set of activities supported by the enterprise and identify 

new, promising, which should be moved to (connect to the existing set).  

As a result, the company defines a strategy of behavior, i.e. defines new 

goals, tasks and directions of development in the predicted future. 

The general methodology of strategic planning in general and, in particular, 

the sphere of informatization. 
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Formation and development at the enterprise of the sphere of informatization 

intended for ensuring statement and support of decision-making in system of the 

general management always demanded long-term planning in the field of the 

organization, development and use of IT and IS. Due to their high importance in 

terms of maintaining the proper level of competitiveness of the enterprise, it is 

advisable to use the methodology and methods of strategic planning for these 

purposes. In addition, the following arguments can be made in favor of strategic 

planning in the field of informatization at the enterprise: 

• The dynamics of the market for elements of the technological 

environment requires constant analysis of additional opportunities and threats 

posed by new IT; 

• continuous improvement of the price / performance ratio across all IT 

components expands the scope of their application and in order to fully use their 

capabilities, the process of implementing new technologies should be planned on a 

strategic basis 

• expanding the range of use of information services and products in the 

enterprise leads to an increase in the required investments, which also requires 

appropriate strategic management;  

• the creation, use and development of almost all IT and IS has been going 

on for a rather long time and requires significant material and financial resources, 

which certainly needs detailed planning in both time and resource sections, taking 

into account general corporate strategic priorities;  

• many decisions in the field of informatization are strategic in nature (for 

example, decisions related to the creation and long-term use of data banks and / or 

computer networks).  

Strategic planning for the field informatization, in principle, does not differ 

from the generally accepted methodology. Hence, the global goal of the field of 

informatization in the enterprise, as well as other functional activities (marketing, 

finance, etc.) is to provide the greatest possible contribution to the achievement of 

the overall goals of the organization through the use of modern information 

technologies. 

In accordance with this, strategic planning in the field of informatization 

should be perceived as an integrated part of the overall corporate strategic 

management in the enterprise. Therefore, it should be implemented on a system-

wide platform and include a number of sequential steps.  

1. Analysis of the external environment. At this stage decisions are made on 

the following key issues:  

 development of the General program of development of the sphere of 

informatization at the enterprise on all key points (level of distribution, 

equipment, software, means of telecommunication, personnel and others 

 assessment of new opportunities and risks in connection with the 

development of the field of informatization under this program;  
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 assessment of innovation opportunities in the enterprise as a whole in 

connection with the development of IT and IP;  

 criteria for the implementation of the adopted program of development 

of the sphere of Informatization (terms, volume of implemented tasks, etc.); 

 analysis of legal and market restrictions in the implementation of the 

development program;  

 analysis of the interests of business owners and other stakeholders 

(suppliers, consumers, etc.); 

 possibility of integration with external information systems (tax 

authorities, cooperative enterprises, etc.). 

In fact, this stage is a process of setting tasks in the field of strategic 

planning of the sphere of Informatization. 

2. Analysis of internal potential. The general task is to identify the strengths 

and weaknesses of the existing enterprise sphere of informatization. For this 

purpose all available information systems and all resources involved by the 

beginning of the analysis are specified for the following aggregated blocks:  

 characteristics of databases and information technologies available at 

the enterprise;  

 analysis of resources used in the field of information processing 

(technical and software tools, personnel of informatization units, budget of the 

information processing sphere); 

 description of the structure and assessment of the quality of 

information management in the enterprise.   

In fact, it is an inventory of all available technological, economic and 

managerial resources. 

3. Strategy development. This is the final stage of strategic planning, which 

results in the development of a strategy:  

 in the field of data and application architecture;  

 in the area of composition, quality and volume of required resources;  

 in matters of organization and management of the enterprise 

informatization sphere.  

Due to the high importance and multi-variant nature of the decisions taken at 

this stage of it strategy development, it will be discussed in more detail in a 

separate chapter.  

The implementation of decisions obtained in the process of strategic 

planning begins with the development of specific activities designed for shorter 

periods of time.   

Tactical planning is designed to develop ways to implement strategic 

objectives within one year. In this regard, the main goal of tactical planning is to 

determine:  

1) what exactly needs to be done in the planned year, i.e. the list of works on 

Informatization of the enterprise and separate divisions;  
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2) what resources are needed to implement the plan, and what resources the 

company actually has;  

3) what financial resources are needed for the implementation of the current 

plan to the units of informatization and the enterprise as a whole;  

4) what results should be achieved in the planned year (implementation of 

new IT and IS, modernization of components of the technological environment, 

etc.); 

5) what marketing actions should be taken in the market of computerization 

tools.  

The process of tactical planning should begin at the level of units responsible 

for the field of information, as well as units-consumers of their services. The 

results obtained should be accumulated, analyzed and adjusted at the enterprise 

level as a whole. 

In general, there may be two types of tactical plans:  

1. Annual plans of work in the field of Informatization of individual 

divisions and the enterprise as a whole;  

2. The annual innovation plans. 

The first type of plan is always developed. They include: 

1) at the unit level: a work plan for informatization and the provision of 

services; logistics plan; staff plan; 

2) at the enterprise level as a whole: consolidated plans of informatization 

units and consumer units of their services in a similar structure; marketing plan; 

financial plan; environmental, social, etc. 

The second type of plans is a set of independent investment business plans 

for each new project in the field of IT and IS. 

A feature of any tactical plans (first and second types) is the mandatory 

availability of the most accurate assessment of financial resources and financial 

results. The latter may arise when implementing information services "on the side" 

and/or from the sale of original developments. In this regard, in the annual plan of 

the enterprise the section "Financial planning" is allocated in independent where 

current financial expenses and receipts, and also expenses and expected incomes 

from innovative projects are brought together. 

Operational planning defines and regulates the work performed within one 

year. Depending on the complexity and complexity of the work, one working day, 

a week, a month, and, in some cases, a quarter can be taken as a planning period. 

According to the composition of the work, operational plans usually determine the 

current operation and maintenance of the IP and individual technological 

components of the information-processing sphere.  

 

Organization of the sphere of Informatization 

The basis of effective work of any modern enterprise is a rational division of 

labor. In General, there are two types of such separation: 
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1) Horizontal - this is the decomposition of the overall work to obtain the 

final product (intended result) into meaningful components and assigning them to 

individual employees and / or organizational structures (units); 

2) Vertical - is the coordination of activities of organizationally separate 

employees and departments in order to obtain the final product (intended result). 

Hence, the organization as a management function is designed to solve two 

main problems. The first is the determination of the permissible level of horizontal 

division of labor. As a result, fairly separate groups of workers with clearly defined 

boundaries of functional (production) responsibilities and authorities are 

distinguished. The second task is the formation of the organizational structure of 

the enterprise. The methodology of structuring consists in establishing vertical and 

horizontal relationships between separate groups of workers by substantiating the 

relationships of subordination and functional relationships.   

Then, organization (as a management function) is a process of delimiting 

powers and responsibilities between elements of a socio-economic system and, on 

this basis, their structuring. 

With regard to information management, the totality of authority and 

organizational responsibility is determined, first of all, by the stage of the life cycle 

of the sphere of informatization in an enterprise. So, according to one of the 

classifications, the following typical stages of the process of implementing 

information-processing systems are distinguished. 

Initiation. The company is forced to process such a current amount of 

information in which the use of computers is justified. However, direct users are 

rather reserved about automated information processing. Therefore, the authority 

that initiated them (this may be the first head of the enterprise and / or a group of 

enthusiasts) manages the work on informatization. 

Spread. The demand for computer services from users is growing rapidly. 

The number and variety of equipment and maintenance personnel in the field of 

information processing is increasing and, as a result, the budget of this sphere is 

growing. Specialized groups of workers engaged in the maintenance of computer 

systems are being formed. However, planning and control in the field of using 

informatization tools is practically absent. 

Control and management. Implemented cost management methods in the 

field of information processing. Strengthening the position of planning, 

standardization and control. In the structure of enterprise management, an 

informatization service is allocated. 

Integration. All new IT and IS are being introduced and combined. Systems 

for planning and controlling the use of information resources are being improved. 

There are problems of centralization / decentralization of computing facilities and 

resources. The staff of the enterprise fully adapted to the automated processing of 

information. 

Data Orientation. Information is considered as an independent resource of 

the enterprise, requiring appropriate management. IT and data integration 
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continues. Production units begin to take responsibility for the use of information 

processing resources. 

Maturity. The field of informatization is fully consistent with the tasks of 

regular management up to information support for the development and 

implementation of enterprise strategies. 

Based on the definition of organization as a management function, along 

with the stage of the life cycle of operating information processing systems, the 

level of division of labor achieved in them plays an important role in the field of 

information. The specificity is that it is necessary to make a choice between 

specialists with a wide or narrow profile. "Universal" can carry out all existing and 

expected future tasks in the field of information processing, but their work is "very 

expensive". ―Narrow specialists‖ perform high-quality work of a certain profile, 

but cannot be used equally effectively when performing work that is unusual for 

their qualifications and, often, there are problems with their full load. Therefore, in 

each specific situation, you have to make some kind of intermediate decision. The 

following signs of the division of labor are characteristic of the sphere of 

information processing: 

• degree of division of labor (broad-based specialist, narrow specialist);  

• classes of tasks (applied, system, etc.); 

• subject and/or technological field (specialist in accounting IP, CAD 

systems, etc.); 

• data management (data administrator, network administrator). 

In conditions of a significant expansion of functions and depending on the 

size of the informatization division, an even narrower specialization is possible, for 

example, a marketing planner or a specialist in collecting and processing marketing 

information.  

A significant influence on the structuring of the sphere of information 

processing has the degree of its decentralization. There are the following types of 

decentralization:  

• spatial-determines the location of individual technical complexes 

where information is processed;  

• technological – covers the levels of isolation of hardware and 

networks, distributed software products, distributed data;  

• organizational – is the distribution of tasks for processing information 

and responsibility for the results of their solutions.     

The choice of the degree of decentralization may be determined by the 

following considerations. A high degree of centralization makes it easier:  

а) the process of preparing information for management and conducting 

analytical activities in the field of management;  

b) alignment with global for the enterprise as a whole applications, as well 

as external IS and databases;  
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c) acquisition and application of more advanced elements of the 

technological environment and integration of innovative solutions in the field of 

information processing.  

There are also significant arguments in favor of deep decentralization:  

а) it does not require significant efforts and funds to ensure the security of 

systems, and also reduces the risks, including the total destruction of the entire 

sphere of enterprise informatization;  

б) the response time to the changed local situation is reduced and 

organizational losses due to inconsistency of actions between separate subsystems 

are reduced;  

вincreasing the interest of departments in obtaining results through the use of 

IT and IS, as well as increasing their responsibility for the operation of information 

resources.  

Taking into account the "pros and cons", it is advisable to focus in some 

Central subsystem of the strategic management functions in the information 

processing system, as well as issues of innovation and standardization. Then all 

other tasks of operation and management can be transferred to lower levels up to 

separate automated workplaces. 

The above-analyzed features of the organization in the field of information 

processing (the reached stage of the life cycle, the accepted level of division of 

labor and decentralization) have an impact on its structuring. Depending on the 

scale of Informatization, a variety of organizational structures can be formed at a 

particular enterprise: up to five people-small, 6-20 people – medium, more than 20 

people-large divisions.  Figure 1-3 shows examples of structural schemes of the 

Informatization service for various scales of activity (5 people-small, 6-20 people-

medium, more than 20 people-large units). 

To streamline the processing of information must clearly match the 

organization's core business. The generally accepted basis for solving practical 

problems of the organization is to follow a structural approach. Note that if you 

change the structure of the core business may change significantly and the 

structure of the internal organization of the region information and that, at the 

present time, the information processing system in the company structure occupies 

an increasingly significant place. 

The internal organization of the field of information processing until recent 

years was primarily subordinated to the solution of internal problems of creation, 

development, maintenance and operation of IS. However, technical and 

technological decentralization, the emergence of standard automated workplaces 

and powerful standard problem-oriented application packages have led to the 

emergence of large-scale tasks in the field of information processing, user 

consulting and IS support, which require significant skills. These new challenges 

have led to the emergence of a new model specific organizational unit in the world 

practice of IS organization – the information center, whose main functions are the 

development, maintenance and operation of IS. 
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Fig.5.1.The structure of the small division 

 

 
Fig.5.2. Structure of the middle division 

 

 
Fig.5.3. Structure o f a large division 

 

 

 To streamline the processing of information must clearly match the 

organization's core business. The generally accepted basis for solving practical 

problems of the organization is to follow a structural approach. Note that if you 

change the structure of the core business may change significantly and the 

structure of the internal organization of the region information and that, at the 

present time, the information processing system in the company structure occupies 

an increasingly significant place. 

The internal organization of the field of information processing until recent 

years was primarily subordinated to the solution of internal problems of creation, 

development, maintenance and operation of IS. However, technical and 

Selection and adaptation of 

standard software 
Operation of computing technology 

Management and 

information processing 

System development and 

maintenance 
Computing work 

Application 

development and 

maintenance 

Commissioning 

of software and 

other information 

tools. End-user 

service 

 
Preparation and 

execution of 

computing 

works 

 Data storage 

Management 

Department of the 

organization 
 

Headquarters 

Department of 

application 

systems design 

Information 

center  
Department of 

basic 

technological 

means 

Computing 

center 

Management and 

information processing 



ICT Management   

43 

 

technological decentralization, the emergence of standard automated workplaces 

and powerful standard problem-oriented application packages have led to the 

emergence of large-scale tasks in the field of information processing, user 

consulting and IS support, which require significant skills. These new challenges 

have led to the emergence of a new model specific organizational unit in the world 

practice of IS organization – the information center, whose main functions are the 

development, maintenance and operation of IS. 

Organizational changes, if any, should naturally be explained to all direct 

participants, even if the changes are to be implemented in the enterprise as a whole. 

These activities are usually implemented at the operational level. The 

organizational changes themselves in the enterprise as a process should be 

accompanied by appropriate organizational measures (for example, the creation of 

a Commission for a certain time to manage this process, measures for training 

employees, etc.).  

 

Practical work 

 

Organization and planning of information support in management 

You have been appointed head of the structural unit of the company. To 

successfully cope with new responsibilities, you need to organize the timely receipt 

of information necessary for the activities of the unit, its processing, preparation of 

decisions, and control over their implementation. 

Purpose of the work: to gain skills in organizing and planning information 

support in management. 

Tasks of the work: to get acquainted with the organization and planning of 

information support in management, to study sources of information about the 

activities of the company, to draw up a list of measures for information support of 

the work of the structural unit of the company, to prepare a brief analytical note on 

improving the information support of the work of the structural unit of the 

company and a message on the practical lesson. 

The task: 

 choose the industry and structural unit from the following task options; 

 find the information resources necessary for the head of the structural unit 

of the company for the selected task option, including on the following issues: 

 organization of work of the unit (regulations on the department, 

job descriptions, orders, orders, etc.); 

 sources of external information (state of affairs in the industry, 

thematic mailings, competitors, etc.); 

 sources of internal information (including those necessary to 

monitor the implementation of decisions); 

 legislation, legal acts governing the management of an enterprise, 

unit; 

 draw up a list (plan) of measures for information support of the structural 

unit of the company; 
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 prepare a brief analytical note on improving the information support of 

the work of the structural unit of the company (purpose, tasks, found resources and 

their brief characteristics, advantages, disadvantages, conclusions, suggestions); 

 prepare a presentation in a practical lesson; 

 answer control questions. 

 

 
 

 

The name of the industry in which 

the company operates 

Name of company division 

Food production Sales department 

Shoe manufacturing Human Resource department 

Hotel business Reservation service 

Road transport services Customer service 

IT services Marketing department 

Municipal enterprise Customer Service Department 

Housing and utilities Duty service 

Retail Sales department 

Information Services Sales department 

Furniture manufacture Purchasing department 

Tour operator Corporate Client Department 

 

 
 

1. What is the main goal of planning as a management function? 

2. What is strategic planning? 

3. What types of rational division of labor do you know? 
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Theme №6 
  

 

MOTIVATION IN THE 

FIELD OF 

INFORMATIZATION 
 

When planning and organizing any work, the Manager usually determines 

what exactly the organization should do, when, how, and who, in his opinion, 

should do it. If the choice of these decisions is made effectively, the Manager gets 

the opportunity to translate their decisions into action, applying in practice the 

basic principles of motivation. Therefore, motivation as the main function of 

management is associated with the process of inducing yourself (in this case – the 

head) and other people (subordinates) to a certain activity through the formation of 

motives for behavior to achieve personal goals and goals of the organization.  

In management theory, this function is considered relative to the 

organization's personnel, which determines the object of motivation. It's either 

work and, then, the motivation is the promotion of an employee or group of 

employees to the goals of the enterprise through satisfaction of their own needs, or 

the man himself – an employee of the organization. Then, motivation is an internal 

state of the person associated with the needs that activates, stimulates and directs 

his actions to the goal. 

Motivation makes a person's behavior purposeful. A goal, in the context of 

motivation, is something that can lead to the elimination of a person's state of need 

for something. Achieving the goal leads to a decrease or disappearance of tension.  

The main functions of motivation are: 

 a call to action;   

 direction of activity;   

 monitoring and maintaining behavior.   

A call to action. A motive is something that makes a person act or is an 

incentive to act. In this sense, a person who is actively working to achieve a certain 

goal that will allow him to satisfy a need will be considered as motivated, and 

passive or inactive-as unmotivated or low-motivated. 

Direction of activity. People are constantly making decisions about how they 

will achieve their goals. For example, an employee who wants to make a favorable 

impression on his Manager may choose different behaviors: work especially hard 
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on an important task, provide a service to the Manager or flatter him. All these 

actions have something in common – they are some choices that direct the efforts 

of a person to achieve a certain goal that allows you to meet the corresponding 

personal need. 

The control and maintenance of behavior aimed at achieving a goal is 

expressed in a certain perseverance in achieving this goal. Motivation makes a 

person biased, interested. Therefore, a person, whose behavior is determined by 

monetary motivation, seeking to earn money, in different situations and under 

different circumstances will act in accordance with this dominant. The tasks set 

before him or the opportunities that open up, he will consider mainly from the 

point of view of the possibility of earning money. 

Similar General reasoning can be attributed to the motivation of the 

organization in the direction of development of any activity. For example, the 

motivation for the development of a new type of business can serve as a revenue 

growth or strengthening of competitive positions.   

Hence, the motivation of enterprise Informatization is a set of needs and 

motives that encourage the decision-maker to improve business performance 

through more effective use of information resources, the introduction of modern 

information technologies and information systems. 

According to many foreign and domestic analysts and practitioners, 

Informatization as a special type of activity is a complex method of ensuring 

competitive and economic advantages of an enterprise.   

On the one hand, it requires additional efforts on the part of management, 

labor collectives and individual employees of the enterprise, which are not peculiar 

to them in the so-called staff situation. At the same time, such additional costs of 

time, effort and resources are not compensated in any way, at least at the stage of 

initiating the introduction of automated information processing. This means that 

the top management of the company must create special motivators that provide 

some other, non-traditional incentives for the introduction and development of the 

information sphere. 

On the other hand, automation of information processing by its nature leads 

to changes in the flow of production information, the relationship of employees 

and departments about the preparation, processing and transmission of information 

and, ultimately, inevitably complicates the organizational structure of the 

enterprise. As a result-an increase in the cost of maintaining the management 

system. 

And, finally, the creation and development of the sphere of Informatization 

requires additional capital and current costs, which can be formed only at the 

expense of the main economic activity of the enterprise, i.e. by refusing to solve 

current production and social problems in favor of Informatization. At the same 

time, the impact of the introduction of modern IT and IS in the form of growth of 

financial indicators, firstly, is not always obvious and, secondly, is remote in time. 
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Thus, the development of the field of informatization as an independent type 

of enterprise activity requires special motivation. Moreover, the specificity is that 

motivation should be considered from two aspects: 

1. motivation of the enterprise (enterprise management) to the development of 

the field of informatization;  

2. motivation of performers to work in a developed area of informatization. 

Motivation from the point of view of the economic activity of the enterprise 

is determined by the strengthening of the importance of information resources in 

achieving the ultimate goal of entrepreneurship - generating income and profit. 

Information is one of the main, decisive factors, which determines the 

dynamics of the needs of society, the development of engineering and technology, 

the change in existing forces in the external environment, and much more, which in 

general forms the specific conditions for conducting a business. In this regard, it is 

very important to understand and determine the level and degree of influence of the 

informatization process on the sphere of enterprise management and human 

intellectual activity. 

The most important feature of the organization’s management process is its 

informational nature. The implementation of management decisions is carried out 

through a system of methods for influencing employees using information on the 

progress in the implementation of previously adopted decisions (reverse 

information). The more accurate and objective the information at the disposal of 

the control system, the more fully it reflects the actual state and relationships in the 

control object, the more realistic the goals set and the measures aimed at achieving 

them are adequate. 

Since the manager in his work, on the one hand, is based on information 

about the state of the object, and, on the other creates as a result of his activities a 

new command information for the purpose of transferring the managed object from 

the actual state to the desired one, the information circulating within the 

organization is conventionally considered both the subject and the product of 

managerial work.   

Information as a control element and the subject of management work 

should provide a qualitative representation of the tasks and state of the managed, 

control systems, and ensure the development of ideal models of their desired state. 

An important place in the understanding of such concepts as "information" 

and the mechanism of information processes in society and its institutions is the 

concept of the information environment, which is, on the one hand, conductor, 

transmitter and distributor of information and as a source of motives of human 

activity. In the course of his activity, a person actively interacts with the 

information environment, getting new personal knowledge from it, generating new 

knowledge and presenting it in the form of information that is placed in the 

information environment. A certain information environment in which it is 

immersed characterizes any economic entity. This information environment 
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reflects the level of development of the economic entity and defines certain 

principles of information behavior of people in communication with each other. 

As already noted, the exceptional role of information in modern scientific 

and technological progress has led to the understanding of information as a 

resource as necessary and important as energy, raw materials, financial and other 

resources. Information has become a subject of sale, i.e. an information product.   

As a commodity, information cannot be alienated like material products, but 

its purchase and sale has a conditional value. Passing to the buyer, it remains with 

the seller. In addition, it does not disappear in the process of consumption.   

The formation and development of the information sector, the movement of 

many types of information as a commodity influenced the formation of a special 

market-the information market. 

At present, the dissemination of information in the information sector of the 

economy is impossible to imagine without the use of new information 

technologies. The use of modern information technology provides an almost 

instant connection to any electronic information arrays (such as databases, 

electronic reference books and encyclopedias, various operational reports, 

analytical reviews, legislation and regulations, etc.) coming from international, 

regional and national information systems and use them for successful business. 

Thus, information support is a part of the control system, which is a set of 

data about the actual and possible state of the controls and external conditions of 

the process, as well as the logic of changing and transforming the controls. 

For effective management of information resources, organizations create 

(acquire) information systems. From this point of view information systems can be 

a source of competitive advantage for the organization.  

From an economic point of view, IS can be seen as a means of production 

that, under certain conditions, can replace labor. Therefore, IS should lead to a 

decrease in the number of average managers and employees, performing huge 

amounts of routine work for them. Information technology also affects the 

effectiveness of interaction with the organization's customers, because it can 

reduce operating costs.   

The financial impact of Information Systems is that the internal costs of 

maintaining the management system are relatively reduced. As the business 

expands and becomes more diverse, the organization's costs increase. By reducing 

the cost of acquiring and analyzing information, it enables organizations to reduce 

the company's management costs.  

Special studies show that IS automatically transforms organizations, because 

they can change the hierarchy of decision-making, reducing the cost of acquiring 

information and expanding its use.  

There is an increasing interdependence between business strategy, rules and 

procedures on the one hand, and information system software, hardware, databases 

and data transfer on the other. A change in one of these components often requires 
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changes in the other components. This relationship becomes critical when 

management is planned for the future.   

Increasing the degree of integration the scope of the system and applications. 

If the technology in the organization has changed (for example, software), this 

change affects other components: there may be personnel changes, changes in 

working methods, changes in the structure of the organization. 

IS can become powerful tools for creating more effective organizations 

through redesign, transforming their structure, scope, communication and 

management mechanisms for work, work processes, products and services. IS can 

give large and small organizations additional flexibility.   

Information technology reorganizes the management process, providing 

powerful new opportunities to help managers in strategy, planning and 

management. For example, it has become possible to get information for managers 

about organizational performance up to the level of certain products from any 

organization at any time. The new intensity of information makes accurate 

planning, prediction, and control possible. By distributing information through 

electronic networks, a manager can effectively communicate with thousands of 

employees and even manage vast target groups. 

Thus, the motivation of the enterprise in the development of the sphere of 

Informatization as an independent activity is determined by the fact that as the 

business develops, and at the same time the growth of business information, it is 

not possible to effectively manage without the use of modern IT and IS.   

Motivation of employees to switch to automated information processing. At 

all times, managers understood that subordinates should be encouraged to work for 

the organization, and not just forced to follow orders and orders.   

However, it is already necessary to take into account the fact that a modern 

educated worker will not work in an organization that does not meet his ideas 

about the attractiveness of labor. Therefore, the theory of motivation is mainly 

devoted to the creation of such motives as attractive work. 

A motive is an incentive, an occasion for activity. Encourage enriching 

activities, ideas specify the amount of remuneration by linking it with the result of 

the activity, as well as identifying the system of human values, satisfying the need 

of power depending on a person's ability to influence other people.   

Various theories of motivation are divided into two categories – substantive 

and procedural. Their difference consists in a different assessment of the 

significance of such basic concepts as needs and rewards. 

Needs are a conscious lack of something that triggers an urge to act. 

Primary needs are laid down genetically, and secondary ones are developed in the 

course of knowledge and life experience. Needs cannot be directly observed or 

measured. Their existence can only be judged by the behavior of people. Needs are 

the motive for action. 
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Reward is something that can satisfy a need and that a person considers 

valuable. Managers use external rewards (cash payments, promotions) and internal 

rewards (a sense of success in achieving a goal) obtained through the work itself. 

Meaningful theories of motivation focus primarily on identifying the needs 

that drive people to action. After that, ways to meet the dominant needs are 

developed, i.e. methods of remuneration. 

Procedural theories look at motivation in a different way. They analyze how 

a person distributes efforts to achieve various goals and how to choose a specific 

type of behavior. Procedural theories do not dispute the existence of needs, but 

believe that not only they determine people’s behavior. According to procedural 

theories, the behavior of a person is also a function of his perception and 

expectations associated with a given situation, and the possible consequences of 

the chosen type of behavior. 

A special place in the motivation of employees is occupied by the 

stimulation of labor. In general, stimulation is a function associated with the 

process of activating the activities of people and labor collectives, aimed at 

improving the efficiency (effectiveness) of their work. Incentives are used for moral 

and material incentives for employees, depending on the quality and quantity of 

work spent. It involves the creation of such conditions (additional remuneration), 

in which as a result of active work, the employee will work more efficiently and 

more productively, and then will receive for their work something more than it was 

agreed in advance. 

Undoubtedly, incentives encourage people to work harder and better, but 

they alone are not enough for productive work. The system of incentives and 

motives should be based on a certain base-the normative level of labor activity. 

After all, the very fact that an employee enters into a specific employment 

relationship implies that he is ready to perform a certain range of duties for the 

agreed remuneration in advance. Anything outside of his regular duties requires 

purposeful stimulation.  

The problem of motivating employees to implement and expand the sphere 

of information in the enterprise, first of all, is due to the fact that it forces them to 

engage in activities that are not related to the performance of their main production 

duties. Thus, the introduction of modern it and IP forces the employee: 

 develop new areas of knowledge; 

 learn to handle new equipment; 

 get used to new technologies for performing familiar operations;  

 to work in new conditions of transmission and distribution of 

information, etc.  

Thus, it is possible to allocate three directions of influence of OI on changes 

in the content of work caused by informatization of activity at this workplace.  

Centralization. Some activities are separated from existing technological 

processes and structures and formalized into new units (for example, the 

correspondence service is centralized). 
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Integration (reintegration). With the help of it, functions are returned to the 

original complexes of tasks, meaningfully combined with them. Implementation of 

tasks in the form of their complexes can lead to complete dissolution or reduction 

of Central organizational units. At the same time, for the new IT, the 

"price/performance" ratio forms as a side condition a criterion for evaluating the 

effectiveness of the degree of decentralization. For work structures directly, this 

usually means horizontal or vertical expansion of the content of the work. 

The emergence of the effect of economy without the transfer of activities. 

Thanks to the development of it in the workplace, the effect of rationalization is 

achieved (saving time, reducing the number of errors, etc.), it is also possible to 

reduce working time, i.e. increase productivity.  

Thus, with the help of IT and IS, it is possible to have a corresponding 

impact on the structure and content of the enterprise's management tasks, and 

therefore on the content of the employees ' work itself. Hence, the problem arises: 

either to hire other workers who are already able to work in new conditions, or to 

further motivate and stimulate existing workers, so that they would successfully be 

adapted to the innovations caused by informatization. 

When analyzing the impact of new IT on organizational structures, the 

following aspects of these technologies are primarily important.  

1. Continuously improved telecommunications provide more and more 

effective integration of processing of various forms of information (text, numeric 

data, and graphic forms). 

2. This integration is supported by multi-functional tools (devices), the 

advantage of which is currently manifested, especially in large enterprises with a 

high level of communication.  

Improving telecommunications provide:  

 faster communications; 

  reducing the number of approvals (conferences);  

 reduce the need for devices (shared inputs/outputs);  

 reducing the level of division of labor;  

 reducing the waiting time for a communications partner;  

 no need to convert information. 

Due to the vertical integration of pre-existing and newly formed activities, 

additional degrees of freedom arise during the implementation of OI, which allow 

using new, additional opportunities. When used correctly, the following happens: 

 increased motivation and job satisfaction of employed workers due to 

greater freedom in making independent decisions in the workplace;  

 become more Autonomous peripheral units, by increasing the level of 

independence in each workplace, they get more rights in decision-making;  

 complex centralized management and control systems become 

unnecessary in some cases, which, in turn, requires increasing the level of initiative 

of all employees, increasing the desire for entrepreneurship, which, in turn, 

increases the flexibility of the system and its readiness for innovation. 
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It follows that with the introduction of informatization, the existing division 

of labor can be meaningfully and purposefully changed. This is the way from the 

traditional, operation-oriented division of labor to the object-oriented division, in 

which the focus is on the integrated holistic organization of labor. In turn, new 

approaches to the division of labor dictate the need to develop new methods of 

motivation and stimulation of staff, as well as other standards and norms as an 

information base of motivation.  

The introduction of sufficiently powerful computers at the level of a single 

functional division of the enterprise or even a separate workplace leads, to a certain 

extent, to the rejection of centrally used large computers. Modern dialog programs 

contain enough opportunities to effectively adapt the technology to the 

characteristics of each specific end user. As a result, outdated organizational 

structures of the enterprise, as well as historical information flows, can be 

destroyed, and quite painlessly. 

The first, oddly enough, fall under the developing new structuring in the 

field of OI themselves data processing units. Therefore, there should be a new 

distribution of responsibility for performing functions in the created infrastructure. 

The old centralized structures can no longer exist, but purely local solutions are 

unacceptable, because there is a danger of creating incompatible means. Therefore, 

in some cases, it is attractive to integrate OI under the guidance of an authoritative 

responsible specialist in Informatics-information Manager or IT Director. 

The organization of such a new decentralized system depends on the need 

for communication tools and on the tasks of the employee, as well as on the 

adopted it strategy in the organization as a whole. The organizational design of the 

use of accepted basic it is also proportional to the organizational structure 

considered above in terms of the impact on the qualification requirements for 

personnel. The main prerequisite for their effective use is the understanding by end 

users of functional relationships and basic information processes occurring in OI 

systems. 

Additional factors that arise when integrating or reintegrating tasks are also 

important. In this regard, the following three theses are discussed about the impact 

of the development of the sphere of Informatization on the qualification of the 

company's personnel: 

 dequalification – the division of labor increases, formalized or 

standardized work is automated to an increasing extent, the intensity of mental 

labor and the corresponding requirements for the performer, due to this, are 

reduced;  

 growth of skills–new technologies cause an increase in the mental load on 

the employee, freeing him from simple work, which, in turn, leads to an increase in 

the requirements for the user's skills;  

 polarization – the small number of highly qualified jobs that arise when 

expanding the sphere of Informatization is opposed to a large number of other, 

low-skilled jobs. 



ICT Management   

53 

 

However, it should be clear that rationalization and simplification of the 

management system, accompanied by centralization and specialization, can lead to 

a loss of flexibility. When changing the orientation of work in the field of OI, it 

should be taken into account that, in addition to material incentives, other 

motivational factors also affect the satisfaction of employees, which should be 

taken into account by managers. The productivity of an employee depends 

significantly on the degree of recognition of new technologies and structural 

changes.  

Control over the use of computing resources 

Despite the relatively low cost of modern elements of the technological 

environment of the sphere of Informatization, the total cost of computer systems in 

many enterprises is comparable to the cost of fixed assets (their active part), not to 

mention those enterprises where computer technology is productive equipment. In 

addition, as the development and dissemination of information tools, managers at 

different levels of enterprise management realize that IT and IS are not just a 

means to facilitate the implementation of computational procedures, but a powerful 

tool for developing and optimizing management decisions, which ultimately 

ensures the effectiveness of the organization. All this has led to the fact that the 

problem of rational use of computing resources and information resources is 

becoming more and more relevant.   

Due to the specific nature of the functioning of computer systems and the 

sphere of Informatization in General, one of the most accessible and obvious ways 

to increase their impact is to intensify the use of either time or power, or both.  

Speaking about intensification of the use of computer systems and 

information resources in time it should be borne in mind that the processes are 

discrete, as is required by the interaction man – machine. In addition, the speed of 

modern computers allows you to perform computational procedures in a very short 

time almost instantly, which means that the time of execution of one production 

task at one workplace is much shorter than the duration of the work shift set by the 

operating mode of the enterprise. Hence, the structure of the machine time Fund 

should be similar to discrete production (for example, in industry), but taking into 

account the peculiarities of the technological process of working with information 

Baseline when analyzing the use of computer systems in time is effective 

work time Fund of the workplace (or working time), which is determined based on 

the number of working days in the calculation period (set by Government).The 

duration of the working shift or day and the shift coefficient of work of the 

enterprise (determined based on a Collective agreement of the enterprise). Working 

time is reduced by the amount of losses caused by the need for routine preventive 

repairs, diagnostics, tests, etc. These losses are justified, because they are 

associated with maintaining the elements of the technological environment in 

working condition. 
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Speaking about the intensification of the use of computer systems in time, it 

is necessary to allocate a share of useful machine time in the General Fund of 

working time. This is possible on the basis of the classification of working time 

costs, which allows you to analyze the feasibility of using working time in relation 

to the equipment, to the employee, to the production process of information 

processing in General. 

In general, the working time consists of the time of useful work and the time 

of breaks. In turn, the execution time of useful work includes the time to complete 

the production task and time losses that are not caused by the technological process 

of information processing and the production task. The break time may be 

independent of the employee (the time required for data exchange, the waiting time 

associated with different performance of related hardware, etc.), and dependent on 

the employee (time for rest and personal needs, unreasonable absence from the 

workplace, late for work, etc.). The time to complete a production task includes the 

following elements: 

 preparatory and final time (familiarization with the production task, 

preparation of primary information, establishing the interaction of all components 

of the technological process, safe disconnection of external technical devices at the 

end of their use, registration of work results at the end of the work shift, etc.); 

 machine time (execution of all technological operations related directly 

to the processing of information, in other words, the time of interaction "man-

machine" when performing a production task); 

 auxiliary time (connecting / disconnecting external devices during work, 

auxiliary manual operations, current testing, etc.); 

 maintenance time (maintenance-elimination of various kinds of failures, 

switching from one technology to another, etc.) and organizational maintenance – 

convenient organization of the workplace); 

Time losses that are not caused by a production task include: 

 self-service (the time when an element of the technological complex is 

in a state of software maintenance or repair due to an unexpected failure); 

 reserve – lack of demand for computing resources.  

Each of the selected indicators can be the basis for evaluating the 

effectiveness of the use of computer systems. In this case, the level of intensity of 

their use is determined by the ratio of the time spent on the performance of the 

production task to the total amount of working time. This approach can be used to 

build basic relationships of various elements of working time and, further, when 

planning and evaluating the actual components of the effective time Fund for each 

computing unit and for the information-processing sphere of the enterprise as a 

whole. On this basis, options can be built strategies to reduce the unproductive 

costs of working time for all its individual components and in the aggregate. 

As for estimating the intensity of use of computing resources by capacity, i.e. 

determining the amount of work (production) per unit of time, the solution of this 

problem encounters certain difficulties. In principle, a computer system can be 
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characterized by some achievable potential power that it can develop in a particular 

process. This can be done on the basis of information about the technical 

performance of individual elements, as well as in the process of special testing. 

However, this assessment will not be accurate, because it should be based not only 

on the total power of individual elements, but also taking into account the 

peculiarities of the organization of their interaction. 

Since it is practically impossible to calculate the power (performance) of a 

computer complex by exact methods, it is necessary to use empirical methods. For 

example, you can collect statistics based on standard performance control 

procedures for a number of years and on the basis of regression dependencies to 

create experimental statistical standards. Another way is to conduct an experiment 

based on simulation of the computer system load in order to determine the limit 

parameters.  

The obtained estimates can be taken as the initial values of the standards, 

and then in the process of monitoring and analyzing the parameters of the 

operation of a real computer system to improve the regulatory framework for 

managing the use of resources in the field of informatization of the enterprise.  

 

Practical work  

 

The effectiveness of information resources and technologies in 

management 

Purpose of the work: to study approaches to assessing the effectiveness of 

the use of information resources and technologies in management. 

Tasks of the work: to get acquainted with approaches to assessing the 

effectiveness of the use of information resources and technologies in management, 

to study the main performance indicators, to draw up a list of measures aimed at 

improving the effectiveness of information resources and systems, to prepare a 

brief analytical note and a message in a practical lesson. 

The task: 

 find information resources for the selected task option; 

 compile a list of key performance indicators; 

 analyze the practice of their application to assess the effectiveness of 

information resources and technologies; 

 compile a list of measures aimed at improving the effectiveness of 

information resources and systems; 

 prepare a brief analytical note (purpose, tasks of the work, found 

resources and their brief characteristics, advantages, disadvantages, conclusions, 

suggestions); 

 prepare a message (presentation) in a practical lesson; 

 answer control questions. 
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The effectiveness of information technology in management: theoretical 

approaches, assessment practice 

CIS Effectiveness 

ERP Efficiency 

CRM Efficiency 

MES Efficiency 

BI performance 

The effectiveness of the company's website 

E-Marketplace Efficiency 

Online Store Performance 

E-procurement Effectiveness 

Effectiveness of participation in tenders for the placement of government 

orders on electronic trading floors 

Evaluation of the effectiveness of ERP implementation in the enterprise 

Evaluation of the effectiveness of implementing CRM in the service sector 

Evaluation of the effectiveness of IT implementation in the service sector 

Evaluation of the effectiveness of the company's website in the service 

sector 

 
1. What is the motivation of informatization of the enterprise? 

2. What is the financial impact of IS? 

3. What is the difference between need and reward? 
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Theme №7 
 

 

DEVELOPMENT OF 

INNOVATIVE 

PROGRAMS 
 

The development of new types of products, the creation of more advanced 

functional and production systems, the use of new tools in enterprise management - 

all these are necessary conditions to maintain a high level of production 

competitiveness. Innovation is the basis for the survival and development of the 

modern economy. It is a process of commercialization and implementation of new 

ideas and developments leading to qualitative changes in technology, production, 

management, etc. 

In terms of technology and applications, the field of information processing 

is a dynamic and rapidly changing field. Therefore, informatization as a branch of 

human activity is innovative in itself, which requires appropriate management. In 

addition, the use of modern IT in the enterprise management system represents an 

innovation in the field of general management, since managers have the 

opportunity to apply new methodologies, approaches, methods and tools in the 

preparation and adoption of managerial decisions. In order to make the 

opportunities that open up useful for the enterprise, the introduction and expansion 

of the field of informatization should be recognized as an area of innovation and, as 

a result, a function of particular importance for information management. 

The intensive development of IT and IS, as well as the emergence of new 

organizations and units in the field of information processing require constant 

innovation in the interests of enterprise management. The willingness to innovate 

in this area is becoming a clear and important component of the culture of 

production and entrepreneurship in general. 

Together with there, the introduction of new IT, especially in long-standing 

and successfully operating enterprises, can cause some resistance. Objectively, this 

is due to the fact that any system seeks self-preservation, that is, it is quite 

conservative and rejects any serious changes. At the subjective level, that is, at the 

level of an individual worker, a number of reasons explain resistance to changes. 

Firstly, the introduction of a new one may require the employee to increase the 

level of knowledge and acquire new skills, which is associated with additional 

efforts (usually not paid) beyond the usual amount of work performed. Secondly, 
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the introduction of a new one, as a rule, implies the replacement of manual labor 

with machine labor - hence the fear of losing one's job. Thirdly, large-scale 

innovations, as a rule, require large investments, which can lead to savings on other 

cost items (for example, to reduce the wage fund or bonus fund). In these 

conditions, employees quite restrained perceive often even obvious improvements, 

and their implementation runs into many, often-artificial barriers, which, as a 

result, can lead to the failure of innovation. 

For the successful implementation of innovations in the field of 

informatization at the enterprise, it is necessary to rely on the following principles. 

Principle 1. The management system adopted by the enterprise and the 

implemented IT should be conceptually consistent with each other. 

Principle 2. The introduction of new IT and IS in the enterprise should 

provide additional motivation (both internal and external) for employees to 

efficiently and quickly master them. 

Principle 3. Users (functional workers and personnel in the field of 

informatization) should actively participate in the processes of creation, 

implementation and development of IT and IS. 

Principle 4. The introduction of new IT and IS requires improving the 

methods of structuring and supporting communications between employees of 

functional services of the enterprise and personnel in the field of informatization. 

A key factor in the success of information management in an enterprise may 

be its ability to identify promising areas in all areas of information processing and 

transform them into innovative projects. Each such project should be built in such a 

way that its implementation is aimed at achieving a given goal within a specified 

period using the resources allocated for this. 

The implementation of any projects will differ significantly from the current 

production activities. First of all, this is due to the fact that project activities do not 

involve obtaining current benefits. As a rule, the costs necessary for the 

development and implementation of the project pay off after some time. And, in 

addition, the benefits of implementing a specific project (especially if it is a large 

project affecting various areas of the enterprise), it is often difficult to distinguish 

from the overall success of the enterprise as a whole. In connection with the above 

importance of project management in the field of informatization, a number of 

concepts should be substantiated. 

A project is the creation and / or implementation of something new, 

involving the implementation of a set of works to achieve a specific goal while 

limiting the allocated resources (material, time, etc.). 

Project management is a combination of means and functions of planning, 

organization, motivation and control when performing work leading to the 

implementation of the project. 

The project structure is a temporary organization created specifically to 

manage project work. 
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Project manager - a person (employee of this company or from the outside), 

directly managing the work on the project, and responsible for obtaining the 

desired result. 

As a rule, projects in the field of informatization are research, which implies 

their high complexity, novelty, limited means and time in relation to a specific 

goal. To develop such projects, it is advisable to create special structural neoplasms 

in the general structure of enterprise management.  

Innovation Projects Committee (Innovation Committee). Their main task is 

to maximally inform all interested parties (developers and consumer units of 

innovation), identify key points of inconsistency and divergence of interests, and 

agree on conditions for interaction. The composition of the committee is 

determined by the nature of the innovation project, but, as a rule, it is the head of 

the enterprise, the project manager, and heads of interested structural units. 

Decisions are made by the method of collegial seniority, in which the head of the 

enterprise has a casting vote. 

Target groups are temporary creative teams consisting of specialists from 

various departments of the enterprise, created to plan and implement an innovative 

project. 

Internal innovation projects. Their activities are determined by order of the 

head of the enterprise, which indicates: 

 purpose and objectives of creating an internal innovation project; 

 members of the project; 

 distribution of time of each of the project members between current 

production activities and work in an innovative project; 

 deadlines for the implementation of the innovation project (minimum and 

maximum); 

 project completion criteria and key success indicators; 

 incentive measures for project team members. 

Internal venture projects are the allocation of a special group of specialists 

and line managers for the implementation of integrated innovation. In contrast to 

the previous form, where specialists work on a part-time investment project, in a 

venture project they are sent to the project manager for the duration of its 

implementation. The venture project is also executed by order of the head of the 

enterprise, where in addition to the above are determined: 

 the main stages of the development and implementation of the project; 

 the amount of funding for the project as a whole and for individual 

stages; 

 forms and methods of reporting during the project and at its completion; 

  forms of personal responsibility of venture project members for its 

results.       

Internal venture capital units are an independent unit in the enterprise 

management structure. The creation of such a unit is formalized by orders on 



ICT Management   

60 

 

the reorganization (improvement) of the enterprise management structure, 

which should indicate: 

 the goal of creating a venture unit; 

 head of Venture Division 

 property secured for use by the venture unit; 

 the amount of working capital allocated to the venture unit. 

In addition, provisions should be developed for the venture units that 

determine its rights and responsibilities, a motivation system for the unit’s 

personnel, a planning system, etc.  

In all the above-mentioned organizational forms for the management of an 

innovative project (except for the innovation Committee) in relation to the field of 

Informatization, it is advisable to appoint a chief programmer as the project 

Manager. In addition, the innovation group may include:  

 assistant project Manager-adviser on key project issues and Deputy 

project Manager;  

 project Manager-performs all project management functions (logistics, 

personnel, Finance, calculations, deadlines);    

 developer of tools-solves the problems of designing programs, 

procedures and public libraries;  

 linguist-supervises the programming languages used and compilers used, 

designs complex code sequences and program constructs;  

 tester – carries out the testing of the designed software.  

In the technical task for design in the field of Informatization it is necessary to 

reflect the following:  

 the area of knowledge and technologies in which Informatization will be 

applied;  

  the type of tasks (research, applied) that the innovative project is aimed 

at solving;  

 circle and number of users of the future product;  

 approaches and methods to be used in solving project tasks;  

 calendar plan for all stages of the project, taking into account time limits,  

 accurate description of project results, completion criteria, and key 

success indicators;  

 current state of IT and IS operating at the enterprise, availability of 

analogues;  

 availability of licensed software and information tools from the project 

developers;  

 the main technological characteristics of the innovative product (the 

required amount of RAM, hardware and operating systems, software, etc.);  

 a list of technological tools that must be additionally purchased for the 

successful implementation of the project;  
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 the main functional characteristics of the innovative product (data 

sources, number of output forms, number of records or objects, ways of presenting 

documents, etc.);  

 additional features (data transmission, communication channels, 

directions and conditions of development, etc.).  

If we consider the introduction (development) of it and IP in the enterprise 

as an innovative process, it is fundamentally important to choose a developer.  

Currently, among the leaders of Russian enterprises, there is an opinion that 

it is more effective to create developments in the field of Informatization on their 

own, rather than ordering a third-party contractor. The following arguments are 

given: 

 our specialists know the specifics and traditions of a particular company 

better;  

 they are always there and can contact any employee of the company at 

any time, whose sphere of activity is affected by this innovation;  

 the process of modification and development is simplified, since it will 

be performed by the developers themselves;  

 the cost of developing a project on your own is much lower than buying 

a ready-made system;  

 it is possible to take into account (and, if necessary, correct) all the 

consequences of the implemented Informatization, both for individual jobs and for 

the enterprise management system as a whole. 

At the same time, it should be borne in mind that developments in the field 

of Informatization is a special science – intensive sphere and not every enterprise is 

able to form a team of professional system programmers and analysts who have 

experience in such developments. Therefore, the choice of the project development 

option largely determines the effect of its implementation.    

 

Costs in the field of Informatization (especially for expensive high-

efficiency IS) are usually very significant investments. Nevertheless, such is-an 

integral part of the equipment of a competitive enterprise. Therefore, the problem 

of accounting and analysis of costs for the acquisition and maintenance of IT and 

IS occupies a significant part of the enterprise economy. 

It is logical to start calculating and analyzing costs from the stage of 

acquiring IT or IS. This cost item is largely determined by the company's 

acquisition policy, as well as the opportunities of an increasingly developing 

market for some it, IS and individual technological elements, where various forms 

of payment for a very wide range of products and services have become possible. 

At the same time, manufacturers of Informatization tools are increasingly going to 

soften the terms of payment for their products in order to strengthen ties with 

consumers. 

In these conditions, the tasks of information management include, first of all, 

justification of the choice between different forms of capital investment in the field 
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of Informatization-between the acquisition ofIT and IS, their lease or payment on 

the basis of a leasing agreement.  

Despite the fact that depending on the chosen form of acquisition, the 

amount of capital investment will differ significantly, its value cannot be indicative 

in the field of Informatization. In some cases, the purchase price is incomparably 

small compared to the cost of operating information technology. In this regard, it is 

more appropriate to use such an indicator as the cost of ownership – the sum of the 

costs of operation and ensuring the efficiency of information technology. This 

indicator can be determined by calculating the following cost items:  

 spare parts and semiproduct; 

 salaries (basic and additional) of employees in the field of 

Informatization;  

 contributions to social funds;  

 depreciation of fixed assets related to the field of Informatization 

(technical and software tools, production areas);  

 production services of third-party organizations (services of 

telecommunications companies; support, support, consultations of it specialists; 

maintenance, repair, modernization, etc.); 

 energy for technological purposes;  

 overhead;  

 other expenses (business trips, purchase of special literature, etc.). 

It is clear that the given list of expenses is rather conditional and each 

enterprise calculates expenses in its own way (within the limits allowed by the law 

on accounting). The task in this case was to show the diversity and approximate 

amount of costs associated with the use of information technology. In particular, 

the amount of costs can be concluded at least from the comparison of the purchase 

price of a personal computer of an ordinary configuration and the average monthly 

salary of an employee in the field of information. 

The logical conclusion of the analysis of costs in the field of Informatization 

is their comparison with the result obtained due to them, i.e. the calculation of 

performance indicators.  

In general, decisions on the effectiveness of the use of Informatization tools 

are associated with determining the share of their participation in the value of the 

enterprise's products. This task is not simple in itself, but with regard to 

information resources and even more so. Nevertheless, at least an approximate 

assessment of the contribution of the sphere of Informatization to the results of the 

enterprise should be obtained, since the costs of information resources in many 

types of products and services are becoming more and more noticeable.  

Due to the increasing importance of this problem and the ambiguity of 

methodological tools for its solution, the issues of evaluating the effectiveness of 

the use of information tools will be considered in a separate Chapter of this 

tutorial. 
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Practical work  

 

Information resources, services and management technologies in 

industries and fields of activity 

Purpose of the work: to study the features of the application of information 

resources, services and management technologies in industries and fields of 

activity. 

Tasks of the work: to get acquainted with the market of information 

resources, services and management technologies used in various industries and 

fields of activity, to study industry features, structure, composition of information, 

to prepare a brief analytical note and a message in a practical lesson. 

The task: 

 find information resources for the selected task option; 

 make a list of links to found resources; 

 analyze the information presented on them; 

 study the structure, composition of information, application in the 

activities of the manager; 

 prepare a brief analytical note (purpose, tasks of the work, found 

resources and their brief characteristics, advantages, disadvantages, conclusions, 

suggestions); 

 prepare a presentation in a practical lesson; 

 answer control questions. 

 

 
 

Sectors and fields of activity 

Engineering 

Transport services - cargo transportation 

Transport services - passenger transportation 

Medicine - Dental Services 

Information Services 

Banking Services - Internet Banking 

Insurance services 

Online stores 

Computer telephony, video conferencing services 

Education - distance learning services 

Catering business 

Hotel business 

Sale and car repair 
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1. How to develop innovative programs? 

2. What principles do you know for the successful implementation of 

innovations in the field of informatization in the enterprise? 

3. How do you understand internal venture capital units? 
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Theme №8 
 

 

INFORMATION 

TECHNOLOGIES AND 

SYSTEMS 
 

Concept of information 

 
Having defined Information management as information management and 

management by means of information, it is necessary to agree that one of the main 

elements of any management of any object is information.  The main thesis of the 

science of management - cybernetics - reads: "the management process always and 

in any case comes down to the transmission and processing of information." Only 

on the basis of information in the management system is it possible to carry out a 

management decision. Information acts as a connecting link between the subject 

and the object of management, between the subjects of management, between the 

internal and external management environment, therefore, information support of 

management is the basis on which the administrative activities of any entity, 

including government structures, are built. 

Modern management processes are quite complex, diverse and are 

accompanied by the processing of large amounts of information, which is only 

possible with effective automated information systems. Thus, information turns out 

to be a key category of information management as a sphere of human activity. 

In a variety of theoretical approaches, the concept of information is filled 

with different meanings, highlighting the individual facets of the whole system of 

knowledge, called the general theory of information or "informology" - the science 

of the processes and tasks of finding and accumulating information, its storage, 

processing, analysis and transformation, as well as transmission and distribution. A 

modern understanding of information is the result of the development of two 

approaches: natural science and philosophical. 

Statistical information theory. The American engineer R. Hartley 

introduced a quantitative measure of information transmitted over communication 

channels, (the unit of information is ―bit‖). Then C. Shannon, relying on the works 

of Hartley and his predecessors, creates a statistical information theory. These 

works were a kind of response to the ongoing rapid development of 
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communications, such as radio, telephone, telegraph and television, and made it 

possible to solve the problem of optimal coding of transmitted signals to increase 

the efficiency of transmission channels, including their bandwidth, noise 

immunity, etc. 

In accordance with the requests of the time, Hartley and Shannon considered 

information only as the ratio of signals, signs, messages to each other, that is, 

syntactic relations. However, the issue of scientific evaluation of information from 

the standpoint of its content and usefulness, and not just the volume, was no less 

important. 

Logical and semantic information theory. A number of authors (I. Bar-

Hillel, E.K. Voishvillo, R. Karnap, J. G. Kemeni and others) attempted to construct 

models of the concept of information, covering its semantic aspect, i.e., semantic, 

contained in the message relative to some object. In these theories, information 

was seen as reducing or eliminating uncertainty (entropy). Any information that 

reduces entropy also reduces the possibility of choosing options, i.e., the number of 

alternatives, states. In this case, the more alternatives a given statement excludes, 

the more semantic information it carries. To measure the amount of semantic 

content of information, the so-called thesaurus measure was most recognized. A 

thesaurus is a collection of information held by a user or system. Yu proposed this 

fundamental concept. A. Schreider, according to which the thesaurus is defined as 

the knowledge of the receiver of information about the external world, its ability to 

perceive certain messages. 

Pragmatic theories of information. In pragmatic concepts of information, 

the thesaurus aspect becomes central, and in evaluating information, its value, 

usefulness, efficiency, profitability, and other similar qualities that influence the 

behavior of targeted (self-organizing, self-managing) systems (biological, social, 

human-machine) become the defining characteristics. In these theories, 

information was evaluated from the point of view of its usefulness to achieve the 

goal set by the user. 

A striking example of pragmatic information theories is the behavioral 

(behavioral) model of Ackoff-Miles. The basic concept in this model was the so-

called ―purposeful state‖ of the recipient of information. Moreover, it was believed 

that such a subject had some alternative paths with unequal efficiency to achieve 

his goal. Thus, it was believed that the message sent to the recipient was then 

informative when it changed the ―purposeful state‖ of the receiver in connection 

with its focus on solving a specific problem. One of the weaknesses in the Ackoff-

Miles model was the inability of the receiver to evaluate false messages. 

The next step in the development of pragmatic theories of information was 

made by the American logician D. Harrach in his works on the logical-pragmatic 

model of communication. Harrach's model took into account the social nature of 

human communication. Therefore, the messages received by the receiver had to go 

through a certain filter in order to reject ―unusable‖ ones and only after that criteria 

of pragmatic value could be applied to the remaining (―usable‖) information. 
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Cybernetic concept of information theory. Cybernetics, being the science 

of control and communication in living organisms, society and machines, 

formulated the principle of the unity of information and management. This turned 

out to be extremely important for the study of processes taking place in self-

governing and self-organizing biological, social and machine systems. 

The founder of cybernetics, Norbert Wiener, developed a concept according 

to which the control process in the system is a process of processing (converting) 

information by some central device. This information enters the central device 

from the sources of primary information - the sensory receptors of the system, and 

then is transmitted to those parts of the system where it is perceived as an order to 

perform a particular action. Upon completion of this action, sensory receptors are 

again ready to transmit information about the changed situation to perform a new 

action. Therefore, thanks to the movement (circulation) of information in the 

system, a cyclic control algorithm (sequence of actions) arises. 

So, the cybernetic concept of information states that it is necessary to 

evaluate information as some knowledge that has one value measure in relation to 

the outside world (semantic aspect), and another measure - in relation to the 

recipient and the knowledge accumulated by him, cognitive goals and objectives 

(pragmatic aspect) . In addition, when transmitting information, cybernetics uses as 

a measure a quantitative unit - a bit (Fig. 8.1).  

 
 

Fig. 8.1. Information Evaluation Aspects 

 

Using the achievements of the above information theories, three measures of 

the amount of information can be indicated:  

 syntactic - relates to anonymized information that does not express a 

semantic relationship to the object;  

 semantic - refers to the information perceived by the user and included in 

the future in his thesaurus; 

 pragmatic - evaluates the usefulness (value) of the information received to 

achieve the goal set by the user (Fig. 8.2).  

 

Syntax aspect 

 

Pragmatic 

aspect 
Semantic 

aspect 
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Fig. 8.2. Information Measures 

 

The semantic aspect. The consumer acquires the maximum amount of 

information when coordinating its semantic content with his thesaurus, when the 

incoming information is understandable to the user and brings him previously 

unknown information. The amount of information is 0 if:  

 ―Everything is known‖ - the message contains information previously 

known (for example, two times two equals four);  

 ―Nothing is known‖ - the message is in an unknown language and cannot 

be perceived by the user (although the amount of data received is greater than 

zero).   

The syntactic aspect. The amount of data (Vd) in a message is measured by 

the number of characters (bits) in that message (length of information code). 

The amount of information (I) about the system received in the message is 

measured by reducing the uncertainty about the state of the system. Uncertainty is 

inseparable from the concept of probability. The less likely the event, the more 

information carries a message about its occurrence. On the other hand, if the 

probability of an event is 1 (a reliable event), then the amount of information in the 

message about its appearance is 0. 

If I is the amount of information, N is the number of possible events, pi is 

the probability of individual events, then the amount of information for events with 

different probabilities can be determined by the formula: 

 

I = – ∑ рi log2рi , 

 

where i takes values from 1 to N (C. Shannon, 1948). 

 

Pragmatic aspect. The value of the information obtained is determined by 

the reduction of material and / or time costs when moving towards the goal, due to 

the use of information. The pragmatic value of information can be negative if an 

increase in costs has occurred due to the use of such information. 

Thus, the integrated assessment of the amount of information contains 

information measurements from the position of the number of characters, from the 

position of the amount of semantic load and from the position of the amount of 

utility to achieve the goal. 

INFORMATION 
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Approaches to the concept of "information": 

 information is a designation of content received from the outside world in 

the process of our adaptation to it and the adaptation of our feelings to it;  

 information is seen as reducing or eliminating uncertainty and entropy;   

 information is information about persons, objects, facts, events, 

phenomena and processes, regardless of the form of their presentation [20];   

 information is determined by the Shannon formula as the reciprocal of the 

probability logarithm;   

 information is the sum of all the spatio-temporal characteristics of matter;  

 information is an internal property of a material object;   

 information - a message about any fact, event, phenomenon, object, etc. 

 information in computer science is the abstract meaning of expressions, 

graphic images, directions (operators) and statements; 

 information is a formalized product of converting registered signals into 

concepts known to the subject; 

 information is a connecting link between a subject, having the will and 

freedom of behavior, and the objective world; 

 information is the basis of knowledge accumulated in the course of social 

development as a result of cognitive activity, as a system of concepts of reality 

acquired through information. 

Information quality characteristics:  
 completeness (contains everything necessary for its understanding); 

 clarity (expressiveness of the message in the language of the interpreter); 

 adequacy, accuracy, correct interpretation, reception of the transmission;  

 interpretability and comprehensibility of information to the interpreter;  

 reliability (lack of distortion);  

 relevance (its correspondence to reality);  

 informational content and significance;  

 availability;  

 value, utility.  

Information Properties: 
 information is intangible, but is necessarily associated with any matter, 

i.e. inseparable from matter. Example: the dimensions of an object cannot exist on 

their own as a separate material object;   

 information can be transferred from one type of matter to another. 

Example: the size of an item can be recorded on any material storage medium;   

 The main carrier of information in space is an electromagnetic wave. An 

electromagnetic field is simultaneously an information field. Other types of waves 

are also capable of transmitting information;   

 there is a limit to the speed of information transfer in our universe: ~ 

300,000 km / s;   

 information is not energy;   
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 with the complication of matter, information increases and becomes more 

complicated. However, both matter and information have a limit of development 

(limit of complication) and change cyclically.   

Information storage forms:  
 static state (database); 

 dynamic state (movement through communication channels). 

Types of Information: 

 information that serves the processes of production, distribution, exchange 

and consumption of material goods and provides a solution to the problems of 

organizational management of a company and its links is called managerial. It 

represents a variety of information of economic, technological, social, scientific, 

legal, demographic and other content; 

 The most important component of management information is economic 

information, which reflects socio-economic processes in the production and non-

production sectors, in all bodies and at all levels of government. 

Management information has three features:  

 consistency (reflects the surrounding reality using a system of 

indicators); 

 cyclicity (the vast majority of processes are characterized by the 

repeatability of their stages);  

 bulk (requires information technology for its search, storage, processing 

and transmission).  

Classification of management information is possible according to various 

criteria, for example, characterizing the degree of correlation of information with 

real reality, with real processes taking place in society. In this case, official and 

unofficial, general and sectorial, horizontal and vertical information are 

distinguished. In addition, according to the criteria for compliance with the 

reflected phenomena, management information can be reliable and unreliable. 

Adjacent to this classification feature is the assessment of the timeliness of 

information about objects and processes with respect to certain points in time (on 

time). 

Information entering the information system of public administration is 

called incoming. The information system, processing the incoming data, generates 

new types - intermediate (preliminary) and resultant (summary) information. 

Information transmitted outside this information system is called outgoing. If the 

information arrives in the information system from the control object, then such 

information will be incoming internal, if from the outside world or from other 

organizations (for example, information from the Presidential Administration for 

the regional authorities), then it is called incoming external. Outgoing information 

is similarly subdivided. Incoming internal information under the conditions of 

power structures is called primary. It arises in the process of primary accounting 

of operations (measuring and recording data) in the course of the activity of the 

control object. 

Inside structural units of government, information is classified as follows:  
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 the functional purpose and nature of the unit;  

 in relation to the message of the subject of the management activity of the 

unit;  

 according to the type of communication of the structural unit and the 

external environment.  

For example, from the point of view of the reflected management functions, 

management information is subdivided into planning, forecasting, regulatory, 

design and technological, accounting, financial, audit, etc. 

In relation to the processing and storage processes, information is 

distinguished: source, derivative, stored without processing, intermediate, result. 

According to the degree of stability, management information can be 

divided into conditionally constant and variable. The first one is subjected to 

literally insignificant adjustments, for example, reference information, standards, 

prices, etc. The second one reflects the results of performing production and 

business operations and corresponds to their dynamism. Conditionally permanent 

information is stored on computer media and is widely used in automated data 

processing in economic information systems.  

Information and its flows in public administration can also be broken in this 

way:  

 by types of sources (federal, regional and municipal levels, government 

and state bodies, representatives of the president and the leadership of federal 

districts, republican and regional administrations and state structures, news 

agencies of different levels and affiliations, commercial enterprises, public 

organizations, citizens);  

 on the quality of the content (presence / absence of information important 

for the implementation of certain control actions);  

 quantitative characteristics (with the allocation of probabilistic, semantic 

and other measures of information that are used in the implementation of various 

management processes).  

Classification features for management information are also such as 

amethod of transmitting information (telephone, telegraph, person, mail, e-mail, 

fax, radio, television); type of converter (person, machine, person and machine), 

alphabet (alphabetic, digital, alphanumeric), nature of data recording (fixed and not 

fixed), method of data recording (verbal and documented) and others. 

Information is the basis of information support of the public administration 

information system. Information support is the most important element of the 

information system and information technology, designed to reflect information 

that characterizes the state of the managed facility and is the basis for making 

management decisions. Information support includes a unified documentation 

system and various information arrays (files) stored on computer media and with 

varying degrees of organization, as well as a combination of a single system of 

indicators for information flows (document management options) and for 

classification and coding systems of economic information.  
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Practical work  

Case study. Group work. Read the text and answer the questions. 

With the amount of data available to companies doubling every year, new 

sources of data, and innovations in data collection, possibilities for marketers to 

identify market niches and finely tune campaigns are boundless. In the e-book 

market, for example, three reading subscription service startups – Scribd, Oyster, 

and Entitle—aim to turn a profit by discovering exactly what makes readers tick. 

A flat monthly fee gives users unlimited access to a broad selection of titles 

from these companies’ digital libraries. Like Barnes and Noble and Amazon, the 

newcomers will collect an assortment of data from their customers’ digital reading 

devices (e-readers, tablets, smartphones), including whether a book is completed, if 

pages are skimmed or skipped, and which genres are most often finished. These 

subscription services intend to disseminate what they have learned. The idea is that 

writers can use it to better tailor their work to their readership, and book editors 

can use it to choose which manuscripts to publish. 

When customers sign up with these services, they are informed that some of 

their data will be collected and used but assured that their identities will be 

protected. Large independent publisher Smash words is enthusiastic about the 

value of such data to the authors who use its platform to self-publish and distribute 

their work. Many contemporary authors have already explored the feedback 

opportunities available through their own Web sites, social networking sites, and 

Goodreads, a user-populated database of books, annotations, and reviews now 

owned by Amazon. The subscription services will take this type of market research 

to a more quantifiable level. 

Preliminary data analysis has already revealed that as the length of a mystery 

novel increases so does the likelihood that a reader will skip to the end to discover 

the resolution. Business books are less likely to be finished than biographies, most 

readers complete just a single chapter of a yoga book, and some of the quickest 

reading is recorded for romance novels, with erotica leading the pack. Shorter 

chapters entice readers on e-readers, tablets, and smartphones to finish a book 25 

percent more often than books with long chapters. 

But does book completion translate to book sales? And how will this 

knowledge impact the creative process? Will quality be negatively impacted to 

satisfy reader preferences? Before any of these questions can be answered, authors 

will need access to comprehensive data. And that depends on the large publishing 

houses signing deals with the subscription services. After nearly two decades of 

market disruptions spearheaded by Amazon, publishers are not flocking to supply 

titles. So far, only Harper Collins has signed with Oyster and Scribd, while 

Random House, Penguin, and Simon & Schuster remain on the sidelines. 

In the airline industry, nearly all carriers collect passenger data, but some are 

aggressively pursuing data mining to personalize the flying experience. Previously 

unlinked data sets can now be consolidated to build comprehensive customer 

profiles. Cabin crews equipped with tablets or smartphones can identify the top 

five customers on the plane, passengers with special diets or allergies, seat 
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preferences, newlyweds embarking on their honeymoon, and customers whose 

luggage was misplaced or who experienced flight delays on their previous flights. 

In-flight browsing history and Facebook likes are even used to fashion relevant 

marketing pitches. 

This ―captive audience‖ aspect of air travel in conjunction with the sheer 

volume of information airlines collect presents a unique opportunity to marketers. 

Allegiant Travel company has already been able to sell show tickets, car rentals, 

and helicopter tours to Las Vegas travelers. United Airlines’ revamp of its Web 

site, kiosks, and mobile app, along with its data integration initiative, have enabled 

it to target flyers predisposed to upgrading to an economy plus seat. 

Not all customers are pleased. A user on Delta’s FlyerTalk forum 

complained that a link from the new DL.com Web site led to a personal profile that 

included a lot more than her miles accumulated and home airport. Annual income, 

home value, and the age ranges of her children were included along with expected 

data such as amount spent on airfare, hotel preference, and type of credit card. The 

resulting negative publicity prompted Delta to apologize, but it defended its use of 

demographic data and data not covered under its privacy policy. Credit-card 

partner American Express had supplied some data, as allowed under the policy. 

Global information services group Experian supplied the rest, unbeknownst to 

consumers. 

These data-driven marketing approaches are not flawless. Even customers 

who accept the inevitability of profiling are miffed when they receive unsuitable 

offers based on faulty personal information. A Qantas survey of frequent fliers 

found that most customers want a line drawn between data collection to facilitate 

useful offers and data collection that is too intrusive. British Airways crossed the 

line with its ―Know Me‖ program. Google Image searches were used to identify 

VIP customers as they entered the airport and first class lounge. The practice has 

since been discontinued. Customers can opt out of British Airways personalization 

services-but not its data collection. Upon request, a note is added to the customer 

profile, which nonetheless continues to grow. None of the carriers currently allow 

customers to opt out of their data programs. 

As car companies explore their Big Data opportunities, customer privacy 

will become an issue for them as well. Ford Motor Company began exploring how 

integrating databases and using complex algorithms could lead to increased sales 

three years ago when it developed a program for its dealerships to more closely 

match car lot inventory to buyer demand. Using buying trends, local and national 

vehicle supply, and current car lot inventory, Ford devised a program to make 

purchasing recommendations to dealers. Not only did vehicle turnover rate 

improve, but net price - the price a consumer pays minus the manufacturer subsidy 

- rose, fueling an upturn in Ford’s profits. 

It’s not hard to foresee the privacy issues that could come into play as 

drivers realize that not only their location, but their every movement inside their 

vehicle is being tracked. There are implications for law enforcement traffic tickets 

and accident blame attribution. Balancing privacy dilemmas with convenience, 
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security, and expediency of transactions will be the challenge going forward for all 

companies as they explore emerging big data analysis capabilities. 

 
1. Which features of organizations do managers need to know about to build 

and use information systems successfully? 

2. Explain how the value web helps businesses identify opportunities for 

strategic information systems. 

3. Identify and describe the features of organizations that help explain 

differences in organizations’ use of information systems. 

 

 
1. Describe the kinds of data being analyzed by the companies in this case. 

2. How is this fine-grained data analysis improving operations and decision 

making in the companies described in this case? What business strategies are being 

supported? 

3. Are there any disadvantages to mining customer data? Explain your 

answer? 

4. How do you feel about airlines mining your in-flight data? Is this any 

different from companies mining your credit card purchases or Web surfing? 
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Theme №9 
 

 

INFORMATION SYSTEM 

CONCEPT 
 

An information system in a general sense is an interconnected set of tools, 

methods and personnel involved in the implementation of information processes in 

accordance with the management goal. Information systems are the main 

technology of information management. 

Any management objects: banks, corporations, firms, industrial and 

economic organizations, government bodies, etc. are complex systems. A system is 

understood as a set of elements interconnected with each other and with the 

external environment, the functioning of which is aimed at realizing a specific goal 

or useful result.  

Thus, the organization’s management system can be considered as a 

complex system that implements a set of measures for its effective functioning. In 

any system, there are three components: elements of the system; communication 

elements; purpose of the system.  

System features:  

 the system as a whole performs a certain function, which cannot be 

reduced to the functions of a single element;  

 system elements are interconnected and interact within the system;  

 each element of the system can in turn be regarded as an independent 

system (subsystem), but it performs only part of the functions of the system;  

 subsystems can interact both among themselves and with the external 

environment and at the same time change their content or internal structure.   

Properties of the system: 
 the complexity of the system depends on the many elements included in 

it, on their structural interaction, its dynamism, on the complexity of external and 

internal relations. The power structure management service is characterized by the 

presence of such tasks where all these qualities are present, for example, the 

organization of city management, all its subsystems, up to the economic; 

 the divisibility of the system means that it consists of a number of 

subsystems, identified by specific signs in accordance with the tasks to be solved 

and the goals set. For example, these are subsystems of information collection, 

processing, storage, transmission, analysis; 

 the integrity of the system implies its functioning, subordinated to a 

single goal, which makes it possible to achieve its effectiveness. Organization of 
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effective management of the company - everything is subordinate to this and in 

accordance with this, tasks and intermediate results are determined;   

 the variety of elements of the system and the difference in their 

nature is associated with the functional specificity and autonomy of its elements. 

For example, for a municipal enterprise management system, such elements are 

goods, services, prices, labor and material resources.;   

 the structure of the system determines the presence of established 

connections and relationships between elements within the system, the distribution 

of elements horizontally and hierarchy levels.  

It should be noted that the structure of any type of economic information is 

almost identical. The structure is specific information formations endowed with 

economic meaning. And in such structural units, economic information takes on its 

real shape. Of course, the structural structure of economic information may be 

different, but priority is given to the hierarchical principle of distinguishing 

information formations (units).  

 
There are many definitions of an information system.  

Information system - an organizationally ordered set of documents (arrays 

of documents) and information technologies, including using computer technology 

and communications that implement information processes.  

Information system - a system of information processing in conjunction 

with the organization’s related resources, such as people, technical and financial 

resources, which provides and distributes information.  

An information system is an interconnected set of tools, methods and 

personnel used to store, process and issue information in the interests of achieving 

the goal.  

Information system - a complex that includes computing and 

communication equipment, software, linguistic tools and information resources, as 

well as system personnel, and providing support for a dynamic information model 

of some part of the real world to meet the information needs of users.  

This definition implies that a certain model of reality already exists 

(created), the measurement results of which constitute an information resource, and 

this part of the real world, which is modeled by an information system, is its 

subject area.  

Automated information system (AIS) - a set of information, economic and 

mathematical methods and models, hardware and software, as well as specialists, 

designed for computer processing of information and management decisions.  

Economic information system - a set of internal and external information 

flows of an economic object, as well as methods, tools and specialists used in the 

processes of computer information processing and management decision-making.  

An automated information system in management is a system that 

includes an ordered set of information, economic and mathematical methods and 

models, hardware and software, as well as personnel and other related resources of 
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the enterprise, organized on the basis of new information technology and intended 

for collection, storage, search, processing, analysis, delivery of information at the 

request of the user, setting and solving managerial problems in order to optimize 

the management of relevant entities: state, region, city, district, organization, 

enterprise, company (Fig. 9.1).  

The main functions of AIS in management:  
 collection of information, its input into technical means, primary 

processing and transmission to the analytical unit;   

 analysis of the information received and its processing (aggregation, 

consolidation, derivative calculations, dynamics analysis in the context of various 

indicators for different periods of time, data interpolation and extrapolation, etc.);   

 generation of managerial decision options, forecasting results and 

consequences, executing selection algorithms and issuing managerial influences;  

 control over the implementation of decisions made.   

 Automated information systems solve various problems at different levels 

of management: 

 the first (lowest) level of management is the level of performers 

(operational). Here is the collection, processing and transfer of information 

(current activity reports) to the next level of management;  

 the second (middle) level of management is the level of tactical 

management, which includes coordination of the work of the lower levels, quality 

control, information transfer to the next level. Here, accounting and analysis of 

information coming from below (on changes in resources, on fulfilling production 

tasks, etc.), processing, consolidating and issuing operational reports, that is, 

regular reports on the results of an object’s activity for certain periods of time, 

come to the forefront;  
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Fig. 9.1. Place AIS in the management system  

 

 the third (highest) level of management is the level of strategic 

management, that is, decision-making on planning, reorganization, etc. at the scale 

of the enterprise as a whole. This kind of management activity requires the use of 

an arsenal of scientific modeling methods and a quantitative justification of 

decisions taken, taking into account the structure of the enterprise, available 

resources and the action of environmental factors.  

Management is the transfer of a controlled system from one state to another 

by means of targeted control action. 

Cybernetics, being the science of optimal control of complex dynamic 

systems, postulates: control is the process of transmitting information. Thus, 

cybernetics focuses on how something (digital, mechanical or biological) processes 

information, responds to it and changes or can be changed.  

Many dozens of scientific definitions of the term ―management‖ are known, 

which is the result of applying various approaches: philosophical, political, 

historical, ideological, legal, economic, socio-psychological, informational, etc. 

The variety of approaches, in turn, is due to the versatility and complexity of the 

management phenomenon.   

The generally accepted management scheme stands out:  

 management subject - the one who controls, i.e., generates control 

commands (signals);  
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 management object - one who is subjected to control actions, i.e., the 

body that receives control actions from the control subject, receives control 

commands and acts in accordance with them (Fig. 9.2).  

 

u - control actions X - input 

parameters Y - output parameters f - 

disturbing environmental influences 

 

 

 

 

 

 

 

 

Fig. 9.2. Control system diagram  

 

Modern management is carried out taking into account certain indicators, 

parameters of the object, indicating the state of the object, its behavior and the 

changes that have occurred. Optimal control is the transfer of a system (object) to 

a new state with the fulfillment of some criterion of optimality, for example, 

minimizing the time, labor, substances or energy.  

The information channel through which the control subject receives data on 

the state of the control object, on the perception of control commands by it, on the 

results of control, is defined as a feedback channel. In this case, they talk about a 

feedback control system (Fig. 9.3). 

 

 
 

 

Fig. 9.3. Feedback control system diagram 
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In this case, the control subject establishes a set of indicators for the control 

object, their desired (target) values, as well as the methods and frequency of 

measuring these parameters. Thus, in the ―representation‖ of the control system, an 

information-parametric model of the future state of the object, that is, what it 

should become as a result of control, arises.  

The totality of data on the actual and possible state of the controls and the 

external conditions for the functioning of the process, as well as the logic for 

changing and transforming the controls is called information support. Thus, 

information support is part of the management system.  

From the perspective of information management, management looks like a 

cyclical information process (Fig. 9.4). 

There are various approaches to the scientific definition of common 

management functions. The following are widely recognized in science and 

practice:  

 coordination, integration and control (F. Taylor); 

 development of goals and strategies, coordination, operational 

management (T. Parsons);  

 
Fig. 9.4. Information Management 
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 planning, organization, motivation, control, coordination (A. Fayol);  

 goal setting, goal achievement, analysis, motivation, decision making (P. 

Drucker);  

 planning, organization, execution, control (Robert M. Falmer);  

 planning, organization, leadership, motivation, control (K. Killen);  

 planning, organization, staffing, leadership and leadership (G. Kunz, S. 

O'Donnell);  

 organization, planning, regulation, staffing, control (G.V. Atamanchuk);  

 forecasting and planning, organization of work, motivation, coordination 

and regulation, control, accounting and analysis;  

 information collection, analysis, forecasting, planning, motivation, 

organization, operational management, control, accounting, distribution (V.K. 

Goncharuk) and etc.  

Summarizing the above views, all the above management functions can be 

reduced to four main functions:  

1) planning (including the development of goals and strategies, goal-setting 

and goal-achievement, strategic planning and forecasting);  

2) organization (including the creation of an organizational structure, staffing 

and the formation of other types of resources, as well as the development of 

regulations, rules, incentive systems, etc. for solving future tasks);  

3) regulation (including operational management, coordination, integration, 

leadership, leadership, decision making);  

4) control (including monitoring, analysis, audit).  

These functions form a connected sequence in the control process, i.e., are 

its stages (Fig. 9.5).  

 

 
 

Fig. 9.5. Stages (functions) of process management 

 

At the same time, the results of the fourth stage of management will be input 

to the first stage of a new cycle of the management process - planning, taking into 

account data about the changed management object. Thus, the common control 

functions form a universal cyclic sequence of stages of the control process.  

Of course, all management processes take place in the information field, in 

an inextricable connection and interaction with information processes. Information 

management as an activity combines management processes and information 

processes and is implemented in this field of process interactions on the principle 

of "each with each" in the form of its technologies (Fig. 9.6).  
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Fig. 9.6. Information Management Implementations 

 

Thus, if the information manager is engaged in planning, then for this he 

must carry out information processes: search, storage, processing and transmission 

of relevant planning information. On the other hand, if, for example, he is faced 

with the task of preserving information, then for its solution it is necessary to carry 

out management processes: planning, organization, regulation and control of 

information storage.  

Information System and Information Technology.  
Information technology (IT) in the general sense arose when people began to 

maintain and transmit their knowledge and skills to future generations, that is, to 

search, store, process and transmit information. The advent of computers increased 

the effectiveness of these processes, which made it possible to use computer 

technology in economics and management. Information technology is essentially a 

means and processes of operating information. Therefore, the following definition 

of information technology will be fair. 

Information technology in the broadest sense is a system of organizing for 

solving management problems a set of methods and means of implementing the 

operations of collecting, registering, transmitting, accumulating, searching, 

processing and protecting information (including through the use of developed 

software), used computer equipment and communication, as well as the ways in 

which information is offered to the user-manager.  

In this sense, the information system (IS) is the most important information 

technology, since it is an indispensable tool for processing information in almost 

all areas of human activity.  

On the other hand, an information system is a medium for information 

technologies in the narrow sense, since it always contains information technologies 
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for searching, storing, processing and transmitting information using software and 

hardware. In the narrow sense, information technology, on the contrary, can exist 

outside the information system.  

In contrast to information technology, the information system contains not 

only information itself, information technologies, computer equipment, but also 

other various types of organization resources tied to it, primarily human resources, 

i.e. personnel.  

Thus, the modern automated information system (AIS) is a human-machine 

information processing system using computer information technologies. Each 

management system has its own information system. 

 

Practical work  
Case study. Group work. Read the text and answer the questions. 

As the smartphone market continues to expand, another industry has begun 

getting ―smarter‖ with software and apps: the automobile industry. Ford, BMW, 

and other automobile companies are enhancing their vehicles with on-board 

software that improves the customer experience, and the auto industry is working 

on technology that will allow cars to be managed via the cloud. 

Automakers are finding that software is a way of adding more ―value‖ and 

freshness to their products without having to invest so heavily in new vehicle 

production. It takes Ford Motor Company, for example, about two and a half years 

to plan, design, and build a new car. Design and production, including metal 

stamping equipment and assembly line setup, must be finalized long before the car 

rolls off the line. But the auto makers can create a new software interface for a car 

within months and update it again and again over the life of the car without much 

lead time. This enables Ford and other auto makers to significantly improve the 

driving experience and add new features to cars years after they are built. 

Ford is perhaps the automaker doing the most to innovate with software and 

apps. Its MyFord Touch interface is an in-dash touchscreen available for select 

vehicles with controls for navigation, music, phone integration, and temperature. 

Ford has upgraded this interface and the Sync software behind the interface, 

adding tablet and smartphone integration and better voice response. In 2010 Ford 

added support for the online music streaming service Pandora, which is very 

popular among young potential buyers. This update enables drivers to connect their 

tablets and smartphones to the Sync system to access music and other apps using 

voice commands. 

Chairman Bill Ford Jr. has championed the use of software to alleviate urban 

congestion by investing in technology that responds to the problems created by 

traffic in the biggest cities. Theoretically, technology might help cars to avoid 

traffic jams, reserve parking spaces in advance, and even drive themselves. 

To manage vehicles in this way, cars need to be connected to some kind of 

central system that would coordinate with public transit and other transportation 

methods, and to do this, cars need to be equipped with software that can monitor 

and enhance vehicle function at the most basic levels. The eventual system would 
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require that cars feed increasing amounts of information to systems whose purpose 

would be to minimize highway congestion. The system would also require an 

industry standard, which does not exist as of yet. Ford has doubled its investment 

in vehicle-to-vehicle communication technologies and BMW is also continuing to 

develop ways for vehicles to communicate with one another on the road to avoid 

collisions. 

With the inclusion of software in their cars, automakers are entering 

uncharted territory. They must now devote resources to updating and testing their 

software, as well as establishing ways to provide the updated software to their 

customers. Car companies need to coordinate their car development cycles more 

closely with their software development cycles. Also, many of the technologies 

included in automobile software packages raise the same privacy concerns 

surrounding location tracking that have often plagued smartphone manufacturers 

and app developers. 

Ford is grappling with the best way to roll out software upgrades to its 

customers. The company has been mailing USB sticks to 250,000 customers 

whose cars have an advanced touchscreen control panel running the MyFord 

Touch interface. The stick contains a software upgrade that will improve 

navigation controls, the music and phone features, as well as the ability to control 

car temperature. The upgrade also contains code that will upgrade system speed 

and improve the interface based on common criticisms from Ford owners. 

Although Ford says it plans to continue issuing software upgrades this way, 

the company hopes that customers will get into the habit of checking the Ford Web 

site for software upgrades on their own. Though most car owners are used to the 

technology in their cars remaining constant throughout the life of the car, newer 

cars are poised to change all of that. 

Ford has hired ―human–machine interface engineers,‖ whose job is to 

analyze how their customers interact with the software in their cars. Often, these 

engineers use customer feedback to make changes to the software. Customers 

complained that too much information was available on each screen of the 

interface, so Ford moved the most commonly used features to more prominent 

positions on screen and increased their font size, relegating the rest to submenus. 

Feedback has been positive. Ford has also asked dealers to dedicate more time and 

personnel to hands-on technology training to help customers master its interface. 

GM, Daimler, and other companies are all developing new features for their 

cars that operate online in the cloud. Users will be able to remotely track their cars 

(you’ll never forget where you parked again) and diagnose problems with the car, 

such as low tire pressure or the need for an oil change. Corporations will be able to 

track employee use of company cars by interpreting car sensors and engine 

readouts. Manufacturers will be able to aggregate and analyze the data from 

customers’ cars to identify quality problems and, if necessary, quickly issue 

recalls. Just as with apps, the possibilities are limited only by the imagination of 

automakers. 
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1. Why do contemporary information systems technology and the Internet 

pose challenges to the protection of individual privacy and intellectual property? 

2. How have information systems affected laws for establishing 

accountability, liability, and the quality of everyday life? 

3. Discuss the pros and cons of allowing companies to a mass personal data 

for behavioral targeting. 

 

 
 

1. How is software adding value to automakers’ products? 

2. How are the automakers benefiting from software enhanced cars? How 

are customers benefiting? 

3. What value chain activities are involved in enhancing cars with 

software? 

4. How much of a competitive advantage is software providing for 

automakers? Explain your answer? 
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 Theme №10 
 

CONTENT OF 

INFORMATION SYSTEMS 
 

In the structural-elementary aspect, any information system contains:  

 hardware;  

 software;  

 information resource;  

 human resource.  

The actual content of each of these elements of the system and the nature of 

the relationship between them will be determined by many factors, both economic 

and consumer properties, and the technological order. 

 
Fig. 10.1. The elemental composition of the information system 

 

Hardware, i.e., a set of technical means, can form various hardware 

platforms for an information system: personal computers, servers, specialized 

computers (for example, database machines), mainframes, supercomputers and 

other computing systems and networks from local to global scales. Communication 

equipment in the IS provides data exchange between computers and the 

distribution of system resources to various users. It includes wired and wireless 

communication channels, network equipment, communication nodes (routers, etc.), 

transmit-receive devices (modems, antennas, etc.). 
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Information systems software is usually divided into system software 

(software) and application software.  

System software includes:  

 operating systems, device drivers, and operating shells that provide a 

given level of user interface;  

 network software (network operating systems);  

 programming systems (a set of tools for creating and operating programs 

on a specific programming for a computer class);  

 utility software, system tests, control (monitoring) and diagnostics 

programs, active and passive data protection tools, and other system administration 

tools.  

Application software includes:  

 standard software - focused on task classes (text, table and graphic 

editors; general-purpose database management systems (DBMS) and report 

generators; web-servers; information retrieval systems; document management 

programs, etc..);  

 specialized - software for a specific class of information systems or even a 

specific IP that has a narrow purpose (expert, accounting and other systems 

oriented to a specific subject area, as well as designed to support any particular 

business process).  

An information resource is the main component of the domain model: all 

incoming, internal, and outgoing information in the IP, forming two categories - 

data and metadata. Data is a part of an information resource that is used by end 

users of IP. Metadata is a description of the properties of this data, which allows 

the information system to correctly operate with them (types of quantities, the set 

of valid values, valid operations, internal presentation formats, units of 

measurement, etc.).  

For example, in text information systems, data are collections of documents 

written in natural languages. In this case, metadata is thesauri and specifications of 

ontologies (systems of concepts connected by various relationships). 

In Web-based information systems, data is various XML documents 

presented on Web sites, databases, and other documents. Metadata - descriptions of 

XML document schemas, their semantics and ontology. 

In information systems based on database technologies, the data itself are 

structured two-dimensional and multidimensional data arrays and the metadata are 

the schemes of these databases and descriptions of the properties of the data 

contained in them. 

A human resource is the staff of an enterprise engaged in the operation and 

maintenance of information systems. The organizational and staffing of 

information system can be different depending on the scale of the enterprise and 

the characteristics of the IP subject area. However, information system personnel 

always function in the following areas of their production activities:  

 maintenance of computer equipment and telecommunication networks;  

 development and maintenance of IP software;  
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 information processing, computing and data storage;  

 consultations and support for IP end users.  

With significant amounts of processing and storage of data in the structure 

of the enterprise, such units as an information center (IC), a computer center (CC) 

and others can be formed as independent ones.  

In the functional-technological aspect, the structure and content of the 

information system can be represented as a set of supporting subsystems (Fig. 

10.2):  

 
 

Fig. 10.2. Functional and technological content of the information system 

 

 information support is a set of decisions on the volume, location and 

organization of information circulating in information system. It includes elements 

of a unified system of classification and coding of information, unified 

documentation systems, a methodology for building databases and schemes of 

enterprise information flows. The basis of information support is an automated 

data bank, which is a repository of various kinds of information with a certain 
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mode of functioning of the system for protecting information from unauthorized 

access;  

 technical support - a set of technical means, information systems 

hardware platform  

 technological support – a set of regulations that determine the 

functioning and use of technical, software and information support, establish the 

sequence of actions leading to the receipt and use of the desired result, as well as 

sets of relevant documentation for technical means and technological processes 

necessary for the normal operation of IP;  

 software – set of data processing system programs. General software 

includes operating systems, programming systems, utility programs. Functional 

software is the software implementation of specific functions of an information 

worker using various information technologies, that is, setting up automated 

workstations of various kinds, database management systems (DBMS), 

multimedia, expert systems, etc. using special programming tools. Service 

programs provide a range of services to ensure the operation of computers and 

software.  

 linguistic support is a complex of natural and artificial languages with 

means of their support (lexical and translation dictionaries, thesauruses, etc.). 

Linguistic support serves to represent information resources (IR) in the system; 

descriptions of the properties of IR and the environment for an adequate 

interpretation of IR by an information system; ensuring user interaction with IP;  

 mathematical methods - models and algorithms for implementing the 

goals and objectives of information system, as well as the normal functioning of a 

complex of technical means. The software includes control process modeling tools, 

methods and tools for solving typical control problems, optimization methods of 

the studied management processes and decision making (multicriteria optimization 

methods, mathematical programming, mathematical statistics, queuing theory, 

etc.);  

 organizational support - a set of enterprise units and regulations for their 

activities in the field of informatization, methods and means of interaction of 

personnel with information system and with each other; 

 staffing - a set of human resources of a certain qualification and 

professional experience engaged in the operation and maintenance of a specific 

information system;  

 legal support - a set of legal norms that determine the creation, legal 

status and functioning of information systems, their goals, objectives, structure and 

functions that govern the legal procedure for obtaining, converting and using 

information, as well as legal support for other types of activities related to 

information system;  

 ergonomic support - a set of methods and tools used to create optimal 

conditions for highly effective human activities in the field of information 

technology (requirements for jobs, information models, working conditions for 

personnel, as well as a set of the most appropriate ways to implement these 
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requirements and carry out ergonomic examination of the level of their 

implementation; a set of methods, educational and methodological documentation 

and technical means designed to justify the formulation of the requirements 

knowledge of the level of staff training, the formation of a system for the selection 

and training of information personnel; a set of methods and techniques that 

increase the efficiency of human activities in AIT).  

The composition of the supporting subsystems does not depend on the 

chosen subject area, and the supporting subsystems themselves, therefore, are 

common to the entire IS, regardless of the specific functional subsystems (such as, 

for example, ―accounting‖, ―logistics‖, etc.), in which these or other types of 

collateral apply. The orientation of the functioning of subsystems is to ensure the 

implementation of the goals and functions of the information system.   

 

Practical work 

Case study. Group work. Read the text and answer the questions. 

When we hear ―snowboarding‖, we tend to think of snow-covered slopes, 

acrobatic jumps, and high-flying entertainment. We don’t usually think of 

improving business process efficiency. But snowboarding is business for Burton 

Snowboards, an industry pioneer and market leader. Founded in 1977 by Jake 

Burton Carpenter and headquartered in Burlington, Vermont, Burton designs, 

manufactures, and markets equipment, clothing, and related accessories for 

snowboarders. Today, Burton is a global enterprise that serves customers in 27 

countries and has offices in Japan, Austria, and throughout the United States. 

At its peak, Burton controlled over 40 percent of the U.S. snowboarding 

market, and it remains the market leader amidst a growing number of competitors. 

Now, as Burton continues to expand into a global company, it has a new set of 

problems: improving its systems for inventory, supply chain, purchasing, and 

customer service. 

Stocking and managing inventory is a difficult problem for Burton, whose 

inventory changes dramatically depend on product line updates and the time of the 

year. Burton takes feedback from its customers very seriously, and will move 

quickly to meet their needs. For instance, if a rider tests a jacket and recommends 

repositioning a zipper, Burton’s production line must be able to make this 

modification quickly and easily. Being dynamic and adaptable is a competitive 

necessity. 

Burton has implemented and currently maintains SAP enterprise software, 

an Oracle database, a SUSE Linux enterprise server, and commodity hardware. 

That’s a long way from a lone woodworking shop in Vermont. Before making 

these upgrades, Burton’s information systems were a hodgepodge of inconsistently 

implemented and underutilized software. The company had to manually allocate 

products to customers and orders. In 1997, Burton first deployed SAP to begin 

upgrading its IT landscape, and the company has continued to use SAP since that 

time. But Burton needed to do more with its systems. 
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Two of Burton’s IT goals, established by CIO Kevin Ubert, are to 

―strengthen the foundation,‖ and keep their systems ―simple, standard, [and] 

supportable.‖ The foundation Ubert referred to is SAP enterprise resource planning 

(ERP) software. Rather than buying new software to solve IT problems, Burton 

decided that it would explore basic functionalities of SAP ERP software that it had 

not used yet. Often, Burton could resolve problems this way without adding new 

layers of complexity to its IT infrastructure, and the company gained proficiency 

with SAP enterprise software in the process. Burton aims for a standard, traditional 

version of software whenever possible, realizing that with more bells and whistles 

comes increased maintenance costs and steeper learning curves to understanding 

the software. 

SAP analysts helped Burton identify the top five transactions that were the 

most critical to its business operations and that needed optimization from a 

systems standpoint. Burton had to identify unnecessarily complicated processes, 

backlogs, and design gaps in the flow of its business processes. For example, the 

available-to-promise process was taking hours to complete. (Available to promise, 

in response to customer order inquiries, reports on available quantities of a 

requested product and delivery due dates.) Burton wanted to speed up this process 

so that its dealers and retail customers would have more precise information about 

the availability of products not currently in stock. Completing this process now 

takes 20 minutes. 

A management dashboard developed with the help of SAP shows how 

smoothly a critical process is running at a certain point in time. Information from 

the dashboard helps Burton’s key users discover inconsistencies, gaps, or other 

areas that they should be monitoring more closely. 

All of these process improvements proved especially valuable during what 

Burton calls its ―reorder‖ season. Burton’s dealers place orders to stock their stores 

well before winter sets in. As consumers start buying the merchandise, the dealers 

reorder with Burton to replenish their stock or to buy new products. Now they are 

able to see more timely product availability data, and receive orders more rapidly. 

In 2015, Burton is planning for the potential growth in global sales that would 

develop as a result of Beijing winning the rights to host the 2022 Winter Olympics. 

Burton believes that China might account for a full 10 percent of its sales by that 

time. 

 
 

1. Define business process redesign and compare it to other types of 

organizational change. 

2. Distinguish between systems analysis and systems design. Describe the 

activities for each. 

3. Explain why the testing stage of systems development is so important. 

Name and describe the three stages of testing for an information system. 
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1. Analyze Burton using the value chain and competitive forces models. 

2. Why the business processes are described in this case such an important 

source of competitive advantage for Burton? 

3. Explain exactly how these process improvements enhance Burton’s 

operational performance and decision making. 
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 Theme №11 
 

THE LIFE CYCLE OF AN 

INFORMATION SYSTEM 
 

Information systems belong to the class of artificial systems: they are 

created and operated by people, which means that throughout the entire period of 

the existence of IP it is possible to plan the phases of its life, influence the 

development and functioning of the system, i.e., manage its life cycle. 

The life cycle of an information system is a set of stages and stages that IP 

passes from the moment a decision is made to create it until the moment of 

termination of operation.  

The United States Institute of Electrical and Electronics Engineers (IEEE), 

which is developing internationally recognized standards, gives the following 

definition: Information systems life cycle - the period of time that begins from the 

moment a decision is made about the need to create an information system and 

ends when it is complete decommissioning. 

System life cycle: development of the system in time over time, from 

concept to decommissioning.  

Life Cycle – development of a system, product, service, project or other 

human-made objects, starting from the concept development stage and ending with 

the termination of use.  

In the life cycle of the system, it is customary to distinguish phases 

characterizing the state of the IP in time. Several different phases of the IP life 

cycle are chronologically distinguished, for example: nucleation, growth, maturity, 

aging, death. 

The life cycle of information system is characterized not only by phases, but 

also by stages, structure and models of life cycle (Fig. 11.1).  

IS LC stage – The information life cycle is characterized not only by 

phases, but it is a logically completed part of the system life cycle, which is 

characterized by a certain current state of software and hardware, a set of phased 

work stipulated by the regulations, and the corresponding results fixed in the 

compiled documentation.  

Stage: a period within the life cycle of a system related to the state of the 

system or directly to the system.  

Stage "Design" - an assessment of the economic, technical, strategic and 

market fundamentals of future actions to create information system. Market 

analysis, economic analysis, forecasting, feasibility analysis of design decisions, 

compromise analysis, technical analysis, assessment of total costs over the life of 

the system are carried out. Specifications are compiled for supporting systems for 
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the design, coding, implementation, operation, maintenance and decommissioning 

of information system.  

 

 
 

Fig. 11.1. Information System Life Cycle Features 

 

The output of this stage is the formalized requirements of the customer, the 

concepts of the functioning of the information system, the model of the life cycle, 

the assessment of the feasibility of the project, preliminary system requirements, 

approximate design solutions in the form of drawings, models, prototypes, etc. The 

requirements for human resources are formulated, preliminary design schedules are 

drawn up. An approximate cost plan for information system throughout the entire 

life cycle is drawn up. A decision is made to move to the next stage of work or to 

terminate the project.  

Stage "Development" - designing an information system. System 

requirements and design solutions are detailed, the hardware, software and 

operator interfaces are defined, analyzed, designed, manufactured, integrated, 

tested and evaluated, the requirements for production, training and support tools 

are determined.  

In this case, modeling of production, economic, financial situations and, in 

general, business processes is carried out, the formulation of tasks and their 

solutions is formalized. For these purposes, high-tech tools are used, such as 

specialized design automation systems (CAD) or universal CASE-technology. 

Schemes and models of design decisions are visualized in the form of flowcharts 

and other illustrations.  
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At the development stage, guarantees and evidence are provided (validation 

and verification) that all customer requirements are taken into account and 

fulfilled, and the system is able to realize its mission, current and future goals at all 

stages of the life cycle.  

The results of the development phase are:  

 system architecture, consisting of elements of software and hardware, 

people and their internal and external interfaces (diagrams, drawings and models of 

hardware; design software documentation; interface specifications; maintenance 

procedures; features of IS removal and cancellation, etc.); 

 the system itself in its final form or its prototype;  

 documentation (on validation and verification, production plans; work 

instructions; operator training manuals, etc.);  

 plans (costs for the subsequent stages of the information system life cycle 

IC; the functionality of the supporting systems necessary for the subsequent stages 

of the life cycle; plans and criteria for completing the next stage - the stages of 

information system production, etc. 

Stage "Production" - coding (implementation, manufacturing) and testing 

of information system. Each of the previously highlighted modules is programmed 

in a language appropriate for the application. Written software modules are tested, 

debugged, and for this, adequate testing tools are selected. The necessary 

supportive and supportive systems are also manufactured and tested. If necessary, 

the manufacture, assembly and adjustment of the technical equipment included in 

the system is carried out. 

This stage can intersect with both the previous stage (development), and 

with subsequent.  

Stage "Implementation" - the implementation of a complex of multi-stage 

work on the setup, commissioning, testing and launch of information system. The 

customer is shown all the functionality and characteristics of the manufactured 

information system in accordance with each paragraph of the technical 

specifications for the development of information system. The last stage ends with 

the signing of the act of acceptance of the product, which means the complete 

readiness of the information system for its practical operation.  

From the point of view of the information manager, an important element of 

this stage is the delivery to the customer, together with the information system, of a 

set of special means of maintaining the system in working condition, forming the 

information service system, which includes:  

 testing tools (tests, monitoring, diagnostics) to identify the current state of 

the system and its elements, individual types of support and interaction of 

subsystems (stress resistance tests, as well as regular, certification, post-test and 

other tests);  

 means of ensuring staff work in the IP environment,  

 facilities for maintenance of technical elements (instructions and manuals, 

as well as troubleshooting manuals and settings).  
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The task of the information manager is to ensure by the beginning of this 

stage the completion of the necessary staff training, its certification and staffing. At 

the same time, the use of modern large information systems is characterized by the 

use of outsourcing (the enterprise transfers part of its work to be performed by 

another company) and subscription service to the system by the development 

personnel or special service companies.   

Stage "Application" - operation and maintenance. At this stage, the 

development of IP takes place first, during which the implementation of typical 

activities is practiced. Errors in the program are identified and corrected, reports on 

deviations, shortcomings and failures of the system are compiled, the system is 

adapted to the environment. As a result, IP reaches the level of declared 

operational characteristics, and its staff and users acquire the necessary knowledge, 

skills and abilities in a changing technological environment.   

In the course of further operation of the information system, the monitoring 

of the functioning characteristics is carried out, identification and classification of 

problems or deficiencies, informing the relevant organizations and persons (users, 

developers, manufacturers or service bodies) about the need for corrective actions. 

Decisions are made on the maintenance, minor (temporary) or significant 

(permanent) modifications.  

The system, in this way, is developing and improving, its new configurations 

and versions appear. Additional opportunities for improving information system 

are identified and analyzed, which can extend the life of the system.   

At the same time, information system is maintained, i.e., it supports the 

functioning and use of the system of its components and the services it provides 

through maintenance, minor repairs, logistics, determining current risks and 

actions to minimize them.  

As a result of the support, organizational interfaces are established with 

technical and industrial organizations that provide guaranteed solutions to 

problems and conduct corrective actions, and ensures the continuous operation of 

information system and the sustainable provision of services that support its 

application.  

The escort service also solves the problems of further adapting the system to 

the characteristics of the enterprise by eliminating identified shortcomings in the 

operation, efficiently filling the information resource and progressive development 

of IP, as well as advising users of the system and contributing to increased user 

friendliness of the interface. In accordance with changes in the activities of the 

enterprise, its information system is being modernized.  

Thus, at the stage of operation and maintenance of information system, the 

functions and control parameters of the system are adjusted, as well as operational 

maintenance and administration.  

Stage “Termination of Application" - the seizure, retirement, liquidation 

of IP and related operational and support services.  

This stage is applied when the deadline for fulfilling the functions of 

information system ends. The end of this period may occur due to replacement by 
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a new system, unrecoverable depreciation, and catastrophic failure, loss of interest 

on the part of the user or in the case when continued application and support of the 

system in question is economically inefficient.  

In addition, the reengineering of the information system can so 

profoundly change the existing information system that it will legitimately speak 

of its actual liquidation and the creation of a new information system. In such 

cases, at the end of this stage, the transition to the first stage of the information 

system life cycle is carried out - the design stage.  

Reengineering is understood as a fundamental restructuring of the system in 

connection with radically changed conditions for its functioning, such as:  

 a significant change in internal conditions: deep modernization of the 

enterprise’s business processes, its reprofiling (change of industry, type of activity, 

etc.), its reorganization (merger, merger, crushing, etc.);  

 a significant change in the external conditions of functioning, the 

characteristics of the external environment: (new requirements of the legislation 

and supervisory bodies, the transformation of general economic and political 

economic conditions - for example, monetary or legal reform, militarization of the 

economy, etc.);  

 the final moral and physical obsolescence of the means of ensuring the 

activity of information system and the system itself for natural reasons.  

From the point of view of the information manager, it is important to 

understand that the processes of both reengineering and liquidation (utilization) of 

the information system require the enterprise to plan certain, sometimes quite 

significant, cash costs. At the same time, the enterprise should have the 

infrastructure to support the process of removing and writing off IP, including 

tools, instruments, equipment and personnel trained in the relevant actions and 

procedures, as well as means for processing, removing or preserving IP elements.   

As a result of the processes of this stage of the life cycle:  

 the use of information system is terminated, including its removal from 

the environment of use, updating or processing in accordance with legislation in 

the field of health, safety, protection, secrecy and environmental protection;;  

 archiving of information system elements is provided;  

 plans and procedures for the transfer of functions of the new information 

system are being formed;  

 waste is removed;  

 the environment returns to its original or other agreed state;  

 transfer, transfer or dismissal of relevant personnel.  

So, throughout the life cycle of the information system at various phases and 

stages, various and complex processes of a technical, economic and social 

orientation are implemented, requiring mandatory interconnection among 

themselves, coherence and consistency. 

The life cycle process is a set of interrelated or interacting activities that 

transform some input into output. Each process contains a specific set of actions, 



ICT Management   

98 

 

and each action, in turn, consists of a range of tasks. Each task has its own set of 

methods and procedures.  

The objectives of the life process are requirements (―should‖), 

recommendations (―should‖) or acceptable actions (―may‖) designed to support the 

achievement of outputs (results) of the process..   

Basic principles for determining the processes of life cycle:  

 connectedness principle - all life cycle processes are connected and 

connected in an optimal way, considered practical and feasible;  

 principle of responsibility - the process is transferred to the responsibility 

of any organization or party throughout the life cycle.  

The processes of information systems life cycle are aggregated into four 

groups, namely: agreement (contracting) processes, enterprise processes, project 

processes and technical processes (Fig. 11.2). Moreover, the last three groups of 

processes are nested one into the other: enterprise processes are generally 

organizationally supporting information system life cycle; within this group are the 

design processes responsible for the implementation of the project as a whole, 

within which the technical processes that carry out the work, rather than organizing 

it, function.  

In the given process structure of the information system life cycle, the 

project is understood as an attempt to act with specific start and end dates, 

undertaken to create a product or service in accordance with available resources, 

specified requirements and other conditions.  

A project can be considered as a unique process, including coordinated and 

managed activities, and it can be a combination of activities from project processes 

and technical processes.  

Verification - a set of actions in comparison with the actually obtained 

result (product) with design characteristics. Verification is a confirmation based on 

the provision of objective evidence that the product is made as intended. 

Validation - a set of actions to analyze the conditions of use of the product 

and assess the characteristics of the product for compliance with these conditions. 

The result of the validation process is the conclusion about the possibility of using 

the product in the existing specific conditions. Validation is a confirmation based 

on the provision of objective evidence that in these specific conditions of use and 

application, the system is able to fulfill its purpose, current and future goals.  

In the life cycle of an information system at the same stage of a life cycle, 

any process can be performed iteratively, i.e., repeatedly, with an increase in 

detail at each pass (iteration). In addition, processes can be performed recursively 

when the same process is applied to successive levels of the hierarchical structure 

of the system. Finally, the application of processes can occur in parallel if two or 

more processes are carried out simultaneously within the same project. 
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Fig. 11.2 life cycle processes of an information system  

 

Thus, the application of the process during the information system life cycle 

is an action that varies rapidly over time and responds to many external influences 

on the system. Therefore, the use of selected processes constantly requires 

checking for their consistency, compatibility and synchronization. 

In each specific project, in accordance with the goals and planned results, at 

the information system design stage, the necessary and suitable processes and 

actions of the information system life cycle are selected, which are included in 

certain stages of the life cycle. These stages, forming a logically verified and clear 

sequence, can overlap and / or be repeated cyclically in accordance with the scope 

of their application, size, complexity, need for changes and possibilities. Therefore, 
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at the design stage, a specific model of the life cycle of the information system is 

formed, which then finds its practical implementation at all subsequent stages of 

the information system life cycle. 

Life cycle model – the structural basis of processes and actions associated 

with life cycle and organized in the stage. At present, three types of information 

system life cycle models are distinguished in systems engineering: cascade, 

iterative, and spiral. 

The American scientist Winston Royce first proposed the cascade model of 

the LC in 1970. In the future, this model of the information system life cycle 

received other names: ―waterfall‖, ―sequential‖, ―single pass‖, ―classical‖. The 

essence of this model (strategy) is a linear sequence of going through the stages of 

creating an information system: the transition to the next stage of the life cycle is 

carried out only after the work has been completed at the previous stage. In 

modern versions of this model, a return (rollback) from the current stage to the 

previous one is allowed to eliminate identified shortcomings and other 

adjustments. 

Cascade model is used in the development of small information systems, for 

which at the stages of design and development it is possible to accurately and fully 

formulate all the requirements and conditions. In addition, the customer must have 

the entire amount of funds necessary to finance the project as a whole. The 

advantages of the model include the fact that at each stage a complete set of project 

documentation is formed that meets the criteria of completeness and consistency, 

and the stages carried out in a clear sequence allow you to confidently plan the 

timing of the work and the corresponding resources (financial, material and 

human). 

However, the real processes of developing information systems, especially 

large and complex, as well as atypical ones, almost never fully correspond in such 

a rigid scheme. In addition, there is a risk of getting bogged down in endless 

improvements, and inaccuracies in the initial requirements and forced returns to 

previous stages can significantly shift the project's planned timelines and lead to its 

cost increase until the project is stopped and the project is abandoned in its original 

form. 

The main drawback of the cascading strategy is that the results of 

information system development become available to the customer only at the end 

of the project, and in the case of initially inaccurate statement of requirements or 

their changes during the period of information system creation, there is a high risk 

of delivering a product that does not completely satisfy the needs of the customer. 

The iterative LC model, being an alternative to the cascade model, consists 

in the fact that the project life cycle is divided into a sequence of iterations 

(approximations), each of which contains all stages of the development and 

operation of the IC and is the next version of the system with increasing 

functionality (Fig. 11.3). 

 



ICT Management   

101 

 

 
Fig. 11.3. Iterative model of LC IS 

 

The result of each iteration is to obtain a complete and workable version of 

the information system with functionality that integrates the contents of the current 

and all previous iterations. With the completion of the next iteration, the product 

receives an increment in its capabilities - increment (increment - increment, 

increase). Thus, step-by-step product improvements are planned in advance, at the 

very first stage of the LC IS, and the result of the final iteration contains all the 

required functionality of the system.  

The iterative model is used in the creation and operation of complex and 

complex systems, for which, however, there is a clear understanding by both the 

customer and the developer of what the final product should be. An iterative 

strategy has several advantages:  

 it is beneficial for the customer to stage-by-stage (according to versions) 

financing an expensive project, as well as suspend it at any of the iterations or even 

refuse further implementation;  

 it is beneficial for the developer to stage-by-stage (planned) attract various 

resources for the implementation of a complex project;  

 it is convenient for the customer and the developer to gradually implement 

the complex product, as well as accompany it; users are comfortable in stages 

(gradually) mastering a new information technology and the information system as 

a whole.  

One of the shortcomings of the iterative model is the high moral hazard: the 

integrity of the developer’s performers may turn out to be low due to the fact that 

―all the same, everything can be redone and improved later on‖. For this reason, 

most of the work carried out in previous iterations may turn out to be ―in the 

trash‖, and a holistic practical understanding of the project’s capabilities and 

limitations will not take quite a while.  

The iterative model is also referred to as "iterative", "step-by-step", 

"incremental", "incremental", "IID" (iterative and incremental development). In the 

 

Idea  

Liquidation  

Develop  Production  Intergration  Application  

Develop 

 
 

Develop 

 
 

Production  

Production  

Intergration 

 
 

Intergration 

 
 

Application 

 
 

Application 

 
 

…  

Version  1  

Version  2  

Version  N  

…  



ICT Management   

102 

 

70s, Tom Gilb called this model ―evolutionary,‖ but later this name was assigned 

to another model - spiral.  

The spiral model of the LC was proposed in 1985 by Barry Boem and is a 

further development of the iterative strategy. The principle of this model: the 

sequence of development cycles (iterations) is determined by the degree of risk, 

and the iterations themselves should contain clearly defined measures for assessing 

and minimizing risks. B. Bohem named the 10 most frequently occurring risks and 

ranked them in descending order of priority:  

 lack of specialists; 

 unrealistic deadlines and budget; 

 implementation of inappropriate functionality; 

 wrong user interface design; 

 perfectionism, unnecessary optimization and refinement of details; 

 a continuous stream of changes; 

 lack of information on external components that determine the 

environment of the system or are involved in integration; 

 deficiencies in the work performed by external (in relation to the project) 

resources; 

 insufficient performance of the resulting system; 

 the gap in the qualifications of specialists in various fields. 

The spiral model of the life cycle is especially well suited for the development of 

non-standard systems, when the customer and the developer do not have a clear 

understanding of what exactly the final product should be:  

 system requirements cannot be clearly defined and formalized;  

 project completion risks are very high.  

This model is characterized by iterative development of the system in parts, 

with the possibility of a significant change in requirements as the project develops, 

up to the rejection of further evolution of the system.  

The advantages of the spiral model include the following:  

 the model allows you to quickly enough provide users of the system with 

a workable product, thereby activating the process of clarifying and supplementing 

requirements; 

 it is allowed to change the requirements during the development of an 

information system, which is typical for most developments, including standard 

ones; 

 provides great flexibility in project management; 

 the model allows you to get a more reliable and stable system. As the 

system develops, errors and weaknesses are detected and corrected at each 

iteration; 

 the model allows to improve the development process in each iteration, 

thanks to the analysis stage; 

 the risks of the customer are reduced to get bogged down in an expensive 

and endless project, thanks to the ability to quickly complete the development of 

the project. 
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 The disadvantages of the model:  

 the developer is permanently in a state of uncertainty about the prospects 

for the development of the project; 

 operations of temporary and resource planning of the whole project as a 

whole are complicated. To solve this problem, it is necessary to introduce time 

limits for each of the stages of life cycle. The transition to the next stage is carried 

out in accordance with the plan, even if not all the planned work is completed. The 

plan is compiled on the basis of statistical data obtained in previous projects, and 

the personal experience of developers. 

The impact of the information system on the enterprise. 

The choice of an adequate model of information system life cycle and the 

maintenance of the above-mentioned necessary processes throughout the life cycle 

of the information system is an important factor in the activities of a modern 

enterprise. Today, information system is becoming one of the most powerful 

sources of strategic change in a company. Thanks to the introduction of 

information system, after a certain time, the need for reengineering of this 

enterprise itself begins to form in the enterprise.  

Information systems are able to automatically transform the enterprise, 

because the functioning of information system:  

 reorganizes the management process (standards, hierarchy and decision-

making competencies change); 

 improves business processes (their structure, scope, means of 

communication, labor management mechanisms, product production and service 

delivery are being transformed); 

 reduces the cost of acquiring information by increasing the company's 

own information resource and the widespread use of information technology in 

operational activities. 

For example, in the event of a change in the organization of information 

technology (software), changes occur in almost all other components of the life of 

information system and the company as a whole, which may entail personnel 

shifts, changes in working methods, transformation of the organization structure, 

transformation of its costs and revenues. Currently, there is an increase in the 

interplay between business strategy, rules and procedures, on the one hand, and 

information software systems, equipment, databases and data transfer - on the 

other.  

Thus, information system is able to give additional marketing flexibility to 

market participants and increase the profitability of the enterprise, which has led to 

the emergence of a huge variety of information systems to date, despite the relative 

youth of such an area of activity as systems engineering.  

Classifications of Information Systems 
Many diverse information systems (IS) can be classified on various grounds, 

for example:  

The industry functioning of the economic object: 
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IS industry; Agricultural IS; IS transport; Communication IS; Educational 

IS; IS public services; technical IS; humanitarian IS; economic IS, etc. 

In turn, economic IS in the field of activity are divided into: statistical IS; 

financial IS; accounting IS; tax IS; customs IS; stock IS; insurance IS; banking IS; 

industrial IS; Oil and Gas IS, etc.   

In banking, trading and other retail businesses, ISs differ in relation to the 

external environment of the enterprise:   

 IS front-office (front-office) - automation of operations with clients; 

 IS back-office (back-office) - automation of internal operations of the 

enterprise. 

There are special classifications of IS, for example:  

According to the class of ongoing technological operations, IS working:  

 with a text editor; 

 with a table processor; 

 with database management systems; 

 with graphic objects; 

 with multimedia objects; 

 with hypertext objects; 

 with a range of technologies (universal IS). 

Different ISs use different data presentation systems:   

 word processor files; 

 specialized data storage formats used in the ―pre-relational‖ period (x-

Base, Paradox); 

 xml-based structured markup languages; 

 relational model; 

 object, object-relational models; 

 document-oriented storage (IBM Lotus / Domino). 

According to the type of user interface, there are: 

packet IS; interactive IS; network ISs. 

In packet ISs, data is first accumulated, then a data packet is formed from 

them, and then a number of programs sequentially processes this package. The 

disadvantage of batch mode is the low efficiency of decision-making and the 

isolation of the user from the system. Economic problems solved in this mode are 

characterized by the following properties:   

 the algorithm for solving problems is formalized, the process of solving it 

does not require human intervention; 

 there is a large amount of input and output data, a significant part of 

which is stored on magnetic media; 

 the calculation is performed for most entries in the input files; 

 longer time for solving the problem due to the large amount of data; 

 regularity, i.e., tasks are solved with a given frequency.   

Dialogue ISs operate in the mode of exchanging messages between users and the 

system (for example, an interactive information system for the sale of airline 
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tickets). This mode is used when the user is required to provide a choice of one or 

more promising options for solving the problem from all offered by the system. 

If the use of batch mode allows you to reduce user intervention in the 

process of solving the problem, then the interactive mode of operation of the IS 

assumes the absence of a rigidly fixed sequence of data processing operations. 

Network ISs are classified by the method of building a network: local; multi-

level; distributed. 

ISs are also classified by the nature of the use of information: 

 information retrieval systems; 

 information management systems; 

By activities followed by management processes:   

 IS organizational management - provide automation of management 

activities in the non-productive sphere; 

 IS for managing technological processes; 

 IS management of organizational and technological processes - multilevel 

management systems in the manufacturing sector; 

 IS of research and development; etc.; 

By the degree of coverage of management tasks:  
 electronic data processing; 

 automation of management functions; 

 decision support; 

 electronic office; 

 expert support; 

Automated control systems (ACS) - a comprehensive, common name for 

automated information systems (AIS), which may include one or more IS of 

various functional orientations in the field of management in the broadest sense.   

Decision Support Systems (DSS) are a fairly new class of AIS, the theory 

of creation of which is currently being intensively developed. DSS are designed to 

automate the activities of specific officials in the performance of their official 

(functional) duties in the process of managing personnel and (or) technical means.  

Problem-based simulation systems (PSS) are designed to automate the 

development of simulation models in some subject area. For example, if we take 

the development of the automotive industry as a subject area, then any model 

created in this subject area may include standard blocks that simulate the activities 

of enterprises that supply components; in fact, assembly plants; sales, service and 

car repairs; advertising and others. These building blocks can be built with 

different details of the simulated processes and different speed of calculations. The 

user, working with the PSS, tells her which model he needs (that is, what needs to 

be taken into account when modeling and with what degree of accuracy), and the 

system automatically generates a simulation model that the user needs. 

Automated information and computing systems (AICS) are designed to 

solve mathematically complex problems requiring large volumes of a wide variety 

of information. Thus, the type of activity automated in these AIS is various 

(complex and ―voluminous‖) calculations. These systems are used to support 
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research and development, as well as subsystems of ACS and DSS in cases where 

the development of managerial decisions must be based on complex calculations..  

Design Automation Systems (DAS) is a class of AIS designed to automate 

the activities of units of a design organization or a team of specialists in the 

process of developing product designs based on the use of a single information 

base, mathematical and graphical models, automated design and construction 

procedures, special information output devices, etc. DAS is one of the systems of 

integrated automation of production, ensuring the implementation of an automated 

production cycle I have a new product from pre-design research to serial 

production. In the field of economics, DAS can be used in the design of economic 

information systems and their elements. 

Automated training systems (ATS)are designed to automate the training of 

specialists with or without the participation of a teacher and providing training, 

training courses, management of the learning process and evaluation of its results. 

The main types of ATSs are automated systems of program training, business 

games support systems, simulators and training complexes, etc.  

Automated information and reference systems (AIRS) are automated 

information systems designed to collect, store, search and issue various types of 

background information in the form required by the consumer. Accounting, 

economic, legal, statistical and other systems are distinguished.  

 

Practical work 
Case study. Group work. Read the text and answer the questions. 

When senior cardiologist Duncan Dymond complained in 2010 that patients 

were arriving at his hospital at incorrect times and, far worse, in need of a different 

specialist, it was neither the beginning nor the end of problems with the Choose 

and Book system. Installed in 2004 as part of a £200 million IT modernization of 

Great Britain’s National Health Service (NHS), the patient booking system was 

supposed to enable patients to select a hospital for an outpatient appointment from 

a range of options, primarily with the help and direction of their general 

practitioner (GP). A letter with a referral number and a secure code was then 

generated so that the patient could either go online or call a central booking service 

to confirm the appointment. Initial contact could also occur directly via the 

national appointments line or at the Health Space Web site. The goals were 

threefold: to speed up the referral process, eliminate costly paperwork, and 

encourage patient participation so as to stem losses of up to £225 million annually 

from 1.6 million patient no-shows. 

Implementation was sluggish and plagued with glitches. One early problem 

was that many hospital Patient Administration Systems (PAS) and GP clinical 

computer systems were not compatible. Choose and Book served as the go-

between between the two systems, thus, both had to be compliant. The objective to 

book 90 percent of all referrals by December 2006 was never met. Four years later, 

even though Choose and Book had been installed in 94 percent of all GP surgeries, 

it was used to book just 54 percent of appointments. Even a three year £100 
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million incentive program to encourage physician adoption failed to sway doctors 

who had witnessed patients unnecessarily travelling to distant hospitals and referral 

letters rebuffed when patients sought confirmation. 

Designers also focused on building provider choice into the service. This 

turned out to be a solution in search of a problem. According to the NHS Alliance, 

a coalition of health care providers, managers, and patients dedicated to improving 

care and providing a voice to patients, the ability to choose physicians and 

facilities from a wide range of options was never a chief concern. Instead, patients 

were looking for swift referrals to their local hospital. In rural areas, choice was 

considerably limited anyway, and older patients, in particular, simply found the 

array of choices confusing, difficult to navigate, and time-consuming to select. 

Although many doctors were fans, system misfires created a significant 

population of disgruntled caregivers who refused to use Choose and Book. 

Glitches included appointment letters gone astray, last-minute cancellations, costs 

incurred for phone calls to the booking line in some locations, and treatment delays 

due to lack of visit categorization—either urgent or routine—not incorporated 

because cases requiring immediate treatment bypassed the queuing system. 

By 2014, Choose and Book’s cost had ballooned to £356 million. Still, out 

of a total public investment of £12.7 billion for the National Programme for IT 

(NPfIT), it was considered to be one of its few successes, providing reliable, 

secure, and certain referrals for more than half of first-time outpatients and used—

at least to some degree—by over 90 percent of providers. But when a study by the 

Public Accounts Committee (PAC) reported that use by both doctors and patients 

had dropped and that waiting times for elective care had shown no improvement, 

Choose and Book’s days were numbered. The system had never been able to 

function optimally because not all available outpatient appointments were listed. 

Members of Parliament (MPs) were fatigued by nearly a decade of patchwork fixes 

and frustrated that projected annual savings of up to £51 million had never 

materialized. 

The discreet replacement of Choose and Book by a new system of 

unstipulated and perhaps greater – cost  underscores both the mission and the 

challenges of NHS. Launched in 1948, the comprehensive health system is funded 

by tax dollars (£108.9 billion in 2012/13) and administered by the Department of 

Health (DH). All British citizens are afforded care from their first newborn exam 

to their end-of-life care, with many services free of charge. NHS England covers 

53 million citizens. Another 10.2 million people are covered by NHS divisions in 

Northern Ireland, Wales, and Scotland. All told, the four divisions of the NHS 

employ approximately 1.7 million people, making it the fourth largest employer in 

the world. This includes GPs, nurses, ambulance personnel, and hospital and 

community health service (HCHS) medical and dental staff. 

The most pressing and urgent challenge faced by NHS England is the often 

lengthy waiting time to receive care, which can sometimes yield dire 

consequences. Healthcare for all, regardless of wealth, is a core value of British 

society. A 2013, Commonwealth Fund study of national healthcare systems ranked 
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NHS first for quality of care, safety, coordination of care, patient-centered care, 

and cost. On timeliness of care, the UK ranked third. 

With timeliness of care the overriding goal, NHS England launched the e-

Referral Service at the end of 2014. Director of Strategic Systems and Technology, 

Beverley Bryant, expects significantly reduced paperwork and fewer data errors, 

along with an accelerated referral process, as patients monitor and manage their 

own hospital appointments. Several ideas to encourage adoption are being 

explored including making physician participation mandatory and developing an 

incentive program that incorporates penalties as well as rewards. The goal is to 

improve upon or eliminate the flaws of Choose and Book for example, moving 

away from the hybrid electronic/paper environment that has proved burdensome 

for hospitals. The switch to all-digital will occur by 2019. 

The new system uses an open platform and a set a of application 

programming interfaces (APIs) both of which provide more flexibility to integrate 

with other systems than the restrictive proprietary system employed by Choose and 

Book. What’s more, these changes should reduce operating costs. After a decade 

of technological advances, updates would have been necessary even had Choose 

and Book been a resounding success. The new e-Referrals system must trump 

Choose and Book’s record of booking 40,000 referrals every day, ensure that all 

appointment slots are available, and shuttle citizens to their appointments at a 

quicker pace, all while ensuring that existing health care inequalities are not 

exacerbated. 

 

 
 

1. What are the objectives of project management and why is it so essential 

in developing information systems? 

2. What methods can be used for selecting and evaluating information 

systems projects and aligning them with the firm’s business goals? 

3. What are the principal risk factors in information systems projects, and 

how can they be managed? 

 

 
 

1. Clarify and describe the problems of the NHS Choose and Book System. 

What management, organization, and technology factors were responsible for those 

problems? 

2. To what extent was Choose and Book a failure? Explain your answer. 

3. What was the economic and social impact of Choose and Book? 

4. Describe the steps that should have been taken to make Choose and Book 

more successful. 
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        Theme №12 

 

CORPORATE 

INFORMATION SYSTEMS 
 

Concept and creation requirements 

corporate information system 
 

The corporate information system is the most important component of the 

modern information infrastructure of a complex organization, because the need for 

an information system is typical only for organizations that have a high degree of 

complexity - a significant number of departments and numerous areas of activity. 

Corporate Information System (CIS) is a set of software and hardware tools that 

provide business processes of the organization. Sometimes, the definition of a 

corporate information system does not include hardware, the presence of which in 

an organization in modern conditions is already taken for granted: most CISs can 

be implemented on computer equipment already in the organization when it meets 

the CIS hardware requirements. Thus, CIS is, first of all, a complex of specialized 

programs that correspond to business processes relevant to the organization. Here 

it should be noted that the need for CIS is not only for commercial organizations, 

in connection with which it would be more correct to remove the term ―business‖ 

from the definition. The information system can serve, for example, scientific and 

technical research of non-profit organizations, but given the widespread use of CIS 

in the activities of commercial enterprises, most often the existing CIS solutions 

are focused on solving the most urgent business problems. 

In general terms, some basic features of CIS can be given:   

 compliance with information and management needs of the enterprise, its 

business; 

 consistency with the adopted management system and organizational 

culture of the enterprise; 

 integration 

 openness and scalability. 

The first and second signs combine all the functional features of a specific 

corporate information system of a particular enterprise, because they are strictly 

individual. More or less common for all enterprises can only be the functions of 

accounting and, to a lesser extent, wages regulated by law.   
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The second and third signs are common, but very specific. A corporate 

information system is not a combination of separate (scattered) programs for 

automating an enterprise’s business processes (production, resource, customer 

relationship management), it is an end-to-end integrated automated system in 

which each individual module responsible for its business process in real time all 

necessary information is available, developed by other modules (without additional 

and, even more so, double input of information).   

The corporate information system should be open to include other modules 

and expand the system both in scope and function and in the territories covered.   

Based on the foregoing, we clarify the definition of a corporate information 

system as follows.   

 
 

The corporate information system is an open, integrated automated real-

time system for automating the business processes of an enterprise, including the 

processes of developing and making managerial decisions. 

 

In general, any information system can be called corporate if it covers all the 

necessary areas of management and business processes of the enterprise. In 

particular, it is necessary to determine exactly which business processes are subject 

to automation, and how, this issue can be resolved individually for each enterprise. 

Because of this, completely ―boxed‖ solutions of corporate information systems 

cannot exist without the ability to configure and adapt to specific operating 

conditions.  

 The evolution of automated systems has generated a number of 

requirements for the developed CIS.  

1. Complexity and consistency. CIS should cover all levels of enterprise 

management as a whole (from a large division to a specific workplace), as well as 

taking into account its branches, subsidiaries, service centers and representative 

offices. Indeed, the production and distribution of goods, from the point of view of 

computer science, is a continuous process of generating, processing, changing, 

storing and disseminating information. Each workplace is a node that consumes 

and generates certain information. All such nodes are interconnected by 

information flows, embodied in the form of documents, messages, orders, actions, 

etc. Thus, a functioning enterprise can be represented as an information-logical 

model consisting of nodes and connections between them. Such a model should 

cover all aspects of the enterprise’s activity, should be logically justified and aimed 

at identifying mechanisms to achieve the main goal of entrepreneurship in the 

market - the extraction of income and maximum profit, which implies a systematic 

requirement.  

2. Modularity of construction. Information in such an information-logical 

model is distributed in nature and can be quite strictly structured at each node and 

in each stream. Nodes and flows, in turn, can be conditionally (or explicitly) 
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grouped into subsystems. Then the modularity of the construction allows you to 

parallelize, facilitate and, accordingly, accelerate the process of installation, 

training of personnel and putting the system into commercial operation.   

3. Openness - this requirement is of particular importance, given that 

automation is not limited to management, but also covers tasks such as design 

engineering and maintenance, technological processes, internal and external 

document management, communication with external information systems (for 

example, the Internet), systems security etc.  

4. Adaptability. Any enterprise does not exist in a confined space, but in a 

world of ever-changing supply and demand, requiring a flexible response to the 

market situation, which can sometimes be associated with a significant change in 

the structure of the enterprise and the range of products or services provided. This 

means that CIS must be flexibly adjusted in connection with changes in the 

enterprise itself and in its external environment. It is desirable that, in addition to 

the configuration tools, the system also has development tools - tools with which 

programmers and the most qualified users of the enterprise could independently 

create the components they need that would integrate seamlessly into the existing 

system.  

5. Reliability. When CIS is operated in an industrial mode, it becomes an 

indispensable component of a functioning enterprise, capable of stopping the entire 

production process and causing enormous losses in the event of an emergency stop. 

Therefore, one of the most important requirements for such a system is the 

continuity of its functioning as a whole, even in conditions of partial failure of 

individual elements due to unforeseen and irresistible reasons.  

6. Security. This requirement includes several aspects:  

 Data loss protection. This aspect is implemented mainly at the 

organizational, hardware and system levels, i.e. at the level of the operating 

environment. 

 Preservation of data integrity and consistency. The application system 

should track changes in interdependent documents and provide control over 

versions and generations of data sets. 

 Prevention of unauthorized access to data inside the system. These tasks 

are solved in a comprehensive manner, both by organizational measures, and at the 

level of operational and applied systems. In particular, application components 

should have developed administration tools that allow restricting access to data and 

system functionality depending on user status, as well as monitor user actions. 

 Prevention of unauthorized access to data from outside. The solution to 

this part of the problem falls mainly on the hardware and operating environment of 

the CIS operation and requires a number of administrative and organizational 

measures. 

7. Scalability. An enterprise that successfully operates and receives 

sufficient profit tends to grow and form subsidiaries, branches and representative 

offices, which, during the operation of CIS, may require an increase in the number 

of workstations and an increase in the amount of information stored and processed. 
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In addition, for companies such as holdings and large corporations, it should be 

possible to use the same management technology, both at the level of the parent 

company, and at the level of any, even a small, company within it. 

8. Mobility. At a certain stage in the development of an enterprise, an 

increase in requirements for system performance and resources may require a 

transition to a more productive software and hardware platform. In order for such a 

transition not to entail a radical breakdown of the management process and 

unjustified investments in the acquisition of more powerful applied components, it 

is necessary that the system be sufficiently mobile.  

10. Simplicity in learning - this requirement implies not only the use of an 

intuitive interface of programs, but also the availability of detailed and well-

structured documentation, the possibility of training personnel in specialized 

courses and internships by responsible specialists at related enterprises where this 

system is already in operation. 

11. Developer support - includes a number of opportunities, such as 

obtaining new versions of software free or at a substantial discount, obtaining 

additional methodological literature, consulting on the hotline, obtaining 

information about other software products of the developer, the possibility of 

participating in seminars, scientific and practical conferences users and other 

events conducted by the developer or user groups, etc. Naturally, the user is able to 

provide such support and only a serious developer company, steadily working in 

the software market and having a fairly clear future perspective.  

12. Escort. During the operation of complex software and hardware 

systems, situations may arise that require the prompt intervention of qualified 

personnel of the developer company or its representative on the spot. Support 

includes a specialist’s visit to the customer’s site to eliminate the consequences of 

emergencies, technical training at the customer’s site, methodological and practical 

assistance if necessary to make changes to the system that are not in the nature of a 

radical restructuring or new development. It also implies the installation of new 

releases of software received from the developer free of charge by the authorized 

developer of the accompanying organization or by the developer.  

In conclusion, it should be noted that the catfish application system, which is 

the CIS, puts forward a number of requirements for the environment in which it 

operates. The environment of functioning of the application system is a network 

operating system, operating systems at workstations, a database management 

system and a number of auxiliary subsystems that provide security, archiving, etc. 

functions that go beyond the attention of information management.  

 

Classification of corporate information systems 

The initial classification of CIS can be based on the evolution of their 

development. Therefore, until the 60s of the XX century, the function of 

information systems was simple: dialog processing of requests, record keeping, 

accounting and other electronic data processing (electronic data processing – 

EDP). Later, in connection with the emergence of the concept of management 
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information systems (MIS), a function was added aimed at providing managers 

with the necessary reports for making management decisions, compiled on the 

basis of data collected in the process (information reporting systems).   

In the 70s, it became obvious that the well-defined forms of the results of the 

reporting system did not meet the requirements of the managers. Then the concept 

of decision support systems (DSS) appeared. These systems should have provided 

managers with specialized and interactive support for the adoption of unique 

solutions in a real, fast-paced world.   

In the 80's, the development of the power (speed) of microcomputers, 

application packages and telecommunications networks gave rise to the 

phenomenon of end user computing. Since then, end users (managers) have been 

able to independently use computing resources to solve problems related to their 

professional activities, without depending on the mediation of specialized 

information services.   

With the understanding that most top-level managers do not directly use the 

results of reporting systems or decision support systems, the concept (executive 

information systems – EIS) has emerged. These systems must provide top 

management with vital information, primarily about the outside world, when they 

need it and in the format, they prefer.   

A major achievement was the creation and application of systems and 

methods of artificial intelligence (artificial intelligence – AI) in information 

systems. Expert systems (ES) and knowledge - based systems have defined a new 

role for information systems. Today they can provide managers with quality 

recommendations in specialized areas.   

The concept of the strategic role of information systems, sometimes called 

strategic information systems (SIS), appeared in 1980 and continued to develop in 

the 90's. According to this concept, information systems are no longer just a tool 

that provides information processing for end users within the enterprise. Now they 

are becoming a generator based on information, new products and services that 

should give it a competitive advantage in the market.   

Production information systems include the transaction processing systems 

(TPS) category. Transaction processing systems register data about the process. 

Typical example-information systems, sales registering which, when purchasing, 

do not change the state. The results of such a registration are used to update the 

database on the client, inventory, and other organized databases of data. 

Transaction processing systems also produce information for internal or external 

use. For example, they prepare customer requests, payroll statements, sales 

receipts, and tax and financial reports. Transaction processing systems process data 

in two main ways. About batch processing, data about operations is accumulated 

over a period of time and is processed periodically. In real-time (or interactive) 

mode, the data are processed immediately after the operation occurs. For example, 

a point of sale (POS) used for retail sales can use electronic terminals that capture 

and transmit commercial data to regional computer centers in real time or in 

batches. 



ICT Management   

114 

 

Process control systems make the simplest decisions necessary to manage 

production processes. These include a category of information systems called 

process control systems (PCS), which automatically make decisions that regulate 

the physical process of production. For example, oil refineries and automated 

Assembly lines use such systems. They monitor physical processes, process data 

collected by sensors, and perform real-time process control.   

Another function of production information systems is the conversion of 

traditional manual methods of office work and paper workflow. Office automation 

systems (OAS) collect, process, store and transmit information in the form of 

electronic documents. These automated systems use special methods of text 

processing, data transmission and other information technologies to improve the 

efficiency of the office. For example, it is possible to use text processors for 

processing correspondence, e-mail, for exchanging electronic messages, desktop 

publishing systems are used for the production of company newsletters, and 

teleconferencing capabilities are used for electronic meetings.  

Information systems designed to provide managers with information to 

support effective decision – making are called management information systems 

(MIS). The most important for us are three main types of management information 

systems: report generation systems, decision support systems, and strategic 

decision support systems.   

Information reporting systems (IRS) are the most common form of 

management information systems. They provide managers with the information 

they need to meet their daily decision-making needs. They produce and execute 

various types of reports, the information content of which is determined in advance 

by the managers themselves so that they have only the necessary information for 

them. Report generation systems select the necessary information about processes 

within the enterprise from databases prepared by production information systems, 

and information about the environment from external sources. The results of the 

report generation systems can be provided to the Manager on demand, periodically 

or in connection with any event.   

Decision support systems (DSS) are a natural development of report 

generation systems and transaction processing systems. Decision support systems 

are interactive computer information systems that use decision models and 

specialized databases to help managers make management decisions. In this way, 

they are different from transaction processing systems that are designed to collect 

raw data. They also differ from report generation systems that focus on providing 

managers with specific information. Instead, decision support systems provide 

managers with information online and only on demand. DSS provides them with 

analytical modeling capabilities, flexible tools for finding the necessary data, a 

wealth of forms of diverse information representation. Managers deal with the 

information needed to make less structured decisions online. For example, 

spreadsheets or other types of decision support software allow a Manager to ask a 

series of "what if?"and get interactive answers to them. Thus, the information 

obtained using DSS differs from the pre-formulated report forms obtained from the 
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report generation systems. When using DSS, managers explore possible 

alternatives and get trial information based on sets of alternative assumptions. 

Therefore, managers do not need to define their information needs in advance. In 

return, DSS interactively helps them find the information they need.  

Executive information systems (EIS) are management information systems 

adapted to the strategic information needs of senior management. Top management 

gets the information it needs from many sources, including letters, records, 

periodicals, and reports prepared by hand and computer systems. Other sources of 

strategic information include meetings, phone calls, social activities, and so on. 

Thus, most of the information comes from non-computer sources.   

The purpose of computer systems for strategic decision support is to provide 

top management with direct and free access to information about key factors that 

are critical in the implementation of strategic goals of the enterprise. Therefore, 

EIS should be easy to operate and understand. They provide access to a variety of 

internal and external databases, actively using a graphical representation of the 

data.   

At the forefront of the development of information systems are 

achievements in the field of artificial intelligence (artificial intelligence – AI). 

Artificial intelligence is a field of computer science whose goal is to develop 

systems that can think, as well as see, hear, talk, and feel. For example, AI projects 

involving the development of natural computer interfaces have accelerated the 

development of industrial robots and intelligent software. The main impetus for 

this is the development of computer functions, usually associated with human 

intelligence, such as reasoning, learning and problem solving.  

One of the most practical applications: AI-development of expert systems 

(ES). An expert system is a knowledge-based information system; that is, it uses 

knowledge in a specific area to act as an experienced consultant. Components of 

the expert system are knowledge bases and software modules that perform logical 

conclusions based on existing knowledge and offer answers to users ' questions. 

Expert systems are used in many fields, including medicine, engineering, physical 

Sciences, and business. For example, expert systems now help diagnose diseases, 

search for minerals, analyze compounds, recommend repairs, and make financial 

planning 

End user computer systems are computer information systems that directly 

support both operational and managerial functions of end users who directly use 

information resources instead of using them indirectly, using the professional 

resources of the organization's information services Department. End users of 

information systems typically use automated workstations and application 

packages to support their daily activities, such as information retrieval, decision 

support, and application development. 

Other methods of classifying information systems provide a narrower or 

wider classification than those described above. It is only important to understand 

that information systems directly support almost all aspects of management 
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activity in such functional areas as accounting, finance, human resources 

management, and marketing and production management 

Another way to classify CIS is to distinguish them by a number of essential 

features.  

An important feature that differentiates information systems is the ability to 

configure," individualize" the CIS. In accordance with this feature is allocated:  

 systems that are universal enough that their implementation does not 

require special modification for the needs of a particular enterprise. Otherwise, 

they are called "packaged" or "boxed", because they can be delivered as regular 

software disks. Widely distributed and are the cheapest; 

 systems consisting of detailed differentiated modules that allow you to 

"assemble" the desired configuration of the CIS. Such systems are called 

constructors and their implementation is usually quite time-consuming, and also 

requires the involvement of highly qualified consultants;  

 systems developed in accordance with the unique needs of a particular 

enterprise are the most expensive and complex CMS, but allow you to provide the 

most time-consuming procedures for the implementation of business processes. 

In accordance with the sign of "size" or "volume", which means that the system 

can cover both business processes and employees using this CIS, allocate:  

 local systems that serve a small company or one of the work sites, most 

often accounting. By means of such systems, individual procedures are automated. 

Their main purpose is to provide the most time consuming and routine actions;  

 mid-level systems that meet the needs of the enterprise in the complex, or 

branch structure;  

 integrated multi-disciplinary systems. The need for them arises, as a rule, 

from the largest enterprises with many activities and a large (up to several 

thousand people) staff 

In accordance with the sign of "locality", i.e. the possibility of using remote access 

networks, allocate:  

 Autonomous systems that do not even require the use of the internal local 

network of the enterprise for their operation;  

 systems designed to use the resources of the local network of the 

enterprise (this type is the most common);  

 systems that provide for the use of the Internet in a controlled access 

mode (this type of system is most effective in the branch structure of the enterprise, 

as well as in the territorial remoteness of divisions) 

In accordance with the sign of modifiability of the algorithmic foundations of the 

system, allocate:  

 closed systems that are not designed for rapid replacement of a particular 

software element or type of DBMS, changing the architecture (these systems are 

the most simple and cheap);  

 multi-platform solutions that incorporate a variety of software 

modifications;  
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 open systems that allow for operational improvement, which, with 

objective advantages, is nevertheless very time-consuming. 

In accordance with the quantitative level of integration of CIS, there are also 

types of information system architecture-virtually non-integrated (distributed), 

little integrated, and highly integrated. These types of CIS architecture should be 

considered in detail.  

The first type of architecture (distributed) is the most adaptive, because it is 

a set of software applications (possibly from different manufacturers) that have the 

ability to exchange data. Given the sufficiency of the current level of unification 

and standardization of data types and files processed by automated systems, special 

integration between programs-applications is simply not required, and such a CIS 

exists in a distributed form, representing a set of programs at the user's workplace. 

In the presence of an internal local network, data exchange within this type of CIS 

is almost identical to data exchange in more tightly integrated types. The 

distribution of the functioning of this type of CIS determines the multiple 

duplication of data, which, perhaps, should not be considered a disadvantage, on 

the contrary-it contributes to the preservation of data in the event of problems with 

the hardware.  

When using a distributed type of CIS, the operation of the system itself is 

significantly cheaper. The company buys only licensed software applications, and, 

what is worth noting specifically, in modern Russian conditions of mass violation 

of the rights of software manufacturers through the acquisition of unlicensed 

copies, the operation of this kind of CIS becomes almost free, which, of course, 

should not be considered a virtue in any way. The selection of individual business 

applications in accordance with the specific needs of the enterprise leaves the 

maximum freedom to modify the CIS, which makes this type of architecture the 

most versatile and frequently used. In the conditions of market instability, at the 

stage of its intensive and extensive growth, with the unpredictability of further 

changes in business processes, this type of architecture is extremely functional and 

ergonomic.  

The second type of architecture-poorly integrated, allows you to divide the 

functions of the system into Autonomous services, focused on the variety of 

different types of data. Such an information system is an operating environment 

that provides many opportunities for independent work of individual users who are 

not associated with mandatory algorithms of actions with data. In the conditions of 

dynamic development of business processes, business restructuring, in the presence 

of highly qualified users, weak integration gives many opportunities to intensify 

business processes, providing them with variable models, rather than ready-made 

rigid solutions. Users ' actions are limited by their data access rights, data 

modification rights, and data processing models (classifiers, description rules, and 

so on). In a weakly integrated type of GIS, data processing models largely replace 

the usual form of a separate application, and therefore working with this type of 

GIS requires special training.  
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A highly integrated architecture, as in the case of a distributed type, is a set 

of applications, but it differs in the unity of the interface, the unity of the data 

presentation formats, and the tight connection between individual applications. The 

relationship between the applications must exactly match the business processes 

that are simply "written" in the structure of the CIS, which greatly facilitates the 

work with it for untrained users. Data in this type of CIS is practically not 

duplicated, and can be presented in all the variety of their relationships, which is 

extremely important in the implementation of analytical activities and end-to-end 

management control. The use of this type of CIS is typical for stable large 

enterprises, even high turnover. Highly integrated CIS provide transparency of all 

operations, control over the actions of all users, strictly regulate access to data. As 

a rule, in the structure of such CIS fixed and features of the management structure 

of the enterprise. The disadvantage of this type of CIS is the complexity of making 

changes to its structure, and therefore, even if minor changes are necessary, the 

process of restructuring the system affects many of its elements, for a long time 

bringing the system out of operation.  

In accordance with the nomenclature and typology of business processes of 

the organization, it is customary to consider the functional-component structure of 

the CIS, which determines the specialized modules included in the CIS (for 

example, "Accounting", "Sales", etc.). On this basis, we can distinguish the 

following aspects of the functioning of the CIS, which determine their typology:  

 formation of accounting documentation;  

 financial planning and budgeting;  

 human resource management;  

 materials management;  

 managing customer interaction;  

 production management;  

 logistics;  

 formation of databases for any purpose, etc. 

In accordance with the given nomenclature of business processes 

implemented in the CIS, the typology of the CIS itself is built, which can have a 

functional specialization, and combine all or many business processes in a 

universal structure. The most commonly used English abbreviations of the types of 

CIS, quite accurately reflecting their functional specialization. Here are the most 

common types of CIS:  

 CRP (Capacity Requirements Planning) - systems that implement the 

main functions of production management.  

 FRP (Finance Requirements Planning) - systems that implement only 

planning and budgeting technologies.  

 MRP (Material Requirements Planning) – systems specially developed 

for the needs of material resources management, primarily – supply.  

 MRP-II (Manufacturing Resources Planning) - integrated financial 

planning and production management systems.  
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 MPS (Master Planning Schedule) - systems focused on most types of 

planning, not only financial, but also production, sales planning, etc.   

 CRM (Customer Relationship Management) – systems focused not only 

on customer service in connection with the product, but also on any type of 

customer service.  

 SCM (Supply Chain Management) - logistics systems.  

 ERP (Enterprise Resources Planning)-complex systems that implement 

most business processes without a pronounced dominant of any direction, but with 

the ability to "fine-tune" to the needs of a particular enterprise. As a rule, they take 

into account the possibility of both end-to-end and operational control, which 

makes them extremely convenient for use by top management. Currently – it is the 

most common and popular type of CIS.  

 reference and legal information systems. This type of system is usually 

considered separately from the CIS, but the frequency of use of such systems in the 

context of business process Informatization allows us to refer them to the actual 

additions to the CIS. 

Note that information systems in the real world are usually combinations of 

several types of information systems, because conceptual classifications of 

information systems are designed to emphasize their different roles. In practice, 

these roles are integrated into complex or interconnected information systems that 

provide a number of functions. Thus, most information systems are designed to 

provide information and support decision-making at different levels of 

management and in different functional areas. Let's look at the features of some of 

the above types of CIS in more detail.  

 

 

Practical work 

 

Market of information resources, services and management 

technologies 

Purpose of the work: to study the market of information resources, services 

and management technologies. 

Tasks of the work: to get acquainted with the market of information 

resources, services and management technologies, to study the structure and 

composition of information, to prepare a brief analytical note and a message at a 

practical lesson. 

Task:  

- find information resources for the selected task option; 

- create a list of links to found resources; 

- analyze the information presented on them; 

- study the structure, composition of information, and application in the 

Manager's activities; 

- prepare a brief analytical note (goal, tasks, resources found and their brief 

characteristics, advantages, disadvantages, conclusions, suggestions); 
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- prepare a message (presentation) at a practical lesson; 

- answer control questions. 

 

 
 

Management methods, types of information resources, services and 

technologies 

The method of ―World Class Manufacturing – WCM‖ 

The method planning ―Just in Time-JIT‖ 

The method of ―Tota1 Quality Management – ТQМ‖ 

The method of ―Human Resource Development — HRD‖ 

The method of ―Business Process ReEngineering  - BPR‖ 

Manufacturing Resources Planning – MRPII  

Management Execution System – MES  

OLAP systems 

BI systems 

Product Lifecycle Management - PLM  

EDM system 

Payment system 

Security tools and systems 

Computer telephony and video conferencing systems 

Information store 
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 Theme №13 
 

THE RESOURCE 

MANAGEMENT SYSTEM 

OF THE ENTERPRISE 

 

Due to the growing popularity of computer systems, the idea arose to use 

their capabilities to plan the activities of the enterprise, including production 

processes. The need for planning is due to the fact that the bulk of the delays in the 

production process is associated with the delay in the receipt of individual 

components, as a result of which, as a rule, in parallel with the decrease in 

production efficiency in warehouses, there is an excess of materials received on 

time or earlier. In addition, due to the imbalance in the supply of components, there 

are additional complications with taking into account and tracking their condition 

in the production process, it was virtually impossible to determine, for example, 

which party belongs to this component element in the already assembled finished 

product.  

In order to prevent such problems, a methodology was developed for 

planning the need for materials MRP (Material Requirements Planning). The 

implementation of the system, working on this methodology, is a computer 

program that allows you to optimally regulate the supply of components in the 

production process, controlling the stock in the warehouse and the production 

technology itself.   

The purpose of the MRP is to ensure that the required quantity of required 

materials is available at any time during the planning period, along with the 

possible reduction of permanent stocks. To achieve this goal, the system solves the 

problem of forming, controlling and, if necessary, changing the order moments so 

that all the materials required for production are received simultaneously. To do 

this, it processes data files (main production plan, list of items, inventory status 

data, product composition specification) and generates results files based on them 

(schedule of purchase orders/production of materials and components or 

adjustment of previously planned purchase orders/production).  

The material status is a key pointer to the current state of the material: has 

this material in stock, reserved for other purposes, are there any current orders or 

order for it is only planned. Thus, the status of the material uniquely describes the 

degree of readiness of each material to be put into the production process.  

An insurance stock of material is necessary to maintain the production 

process in the event of unforeseen and unavoidable delays in its delivery.  
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The material requirement in the MRP program is a specific quantitative unit 

that reflects the need to order this material at some point in time during the 

planning period. There are concepts of total demand for material, which displays 

the amount that is required to be released into production, and net demand, the 

calculation of which takes into account the presence of all insurance and reserved 

reserves of this material. An order in the system is automatically created when a 

non zero net need arises.  

The planning process includes the functions of automatically creating 

projects for purchase orders and / or internal production of necessary materials or 

components. Thus, the MRP system optimizes the delivery time of components, 

thereby reducing production costs and increasing its efficiency.  

The main advantages of using such a system in production are:  

 guarantee the availability of the required components and reduce time 

delays in their delivery, and therefore increase the production of finished products 

without increasing the number of jobs and the load on the production equipment;  

 reduction of production defects in the process of Assembly of finished 

products arising from the use of non-conforming technology components;  

 ordering production due to the control of the status of materials, which 

allows you to uniquely track the entire conveyor path, from the creation of an order 

for this material to its position in the already assembled finished product. Full 

reliability and efficiency of production accounting is achieved. 

However, in practice, the MRP system has encountered the following problems 

and disadvantages:  

 a significant amount of computation and pre-processing.;  

 increasing logistics costs for order processing and transportation in the 

company's desire to further reduce the inventory of MP or go to work with small 

orders with a high frequency of their execution;  

 insensitivity to short-term changes in demand;  

 a large number of failures due to the large size of the system and its 

complexity. 

Production planning systems are constantly evolving. Initially, MRP systems 

actually simply formed an order plan for a certain period based on the approved 

production program, which did not fully meet the growing needs. In order to 

increase the efficiency of planning in the late 70s, Oliver white and George Plosl 

proposed the idea of reproducing a closed loop in MRP systems. The idea was to 

consider a wider range of factors in planning by introducing additional functions. 

The core capacity planning and material requirements it was proposed to add a 

number of additional control of the quantity of goods manufactured quantity used 

in the Assembly process of components, preparation of regular reports on delays of 

orders; the volume and dynamics of the sales of products, about suppliers, etc. 

The term "closed loop" reflects the main feature of the modified system, 

which consists in the fact that the reports created in the course of its work are 

analyzed and taken into account at further stages of planning, changing the 

production program, and, consequently, the order plan, if necessary. In other 
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words, additional functions provide feedback in the system that provides planning 

flexibility in relation to external factors, such as the level of demand, the state of 

Affairs of suppliers, and so on.  

Further improvements to the system led to the transformation of the closed-

loop MRP system into an extended modification, which was later called MRP-II 

(Factory Resource Planning) due to the identity of the abbreviations. This system 

was created for effective planning of all resources of the production enterprise, 

including financial and personnel.   

MRP-II is a set of principles, models and procedures for management and 

control that serve to improve the economic performance of the enterprise.  

The MRP-II standard describes sixteen groups of system functions:  

1) sales and production planning;  

2) demand management;  

3) drawing up a production plan;  

4) planning material needs;  

5) product specifications; 

6)  warehouse management;  

7) planned deliveries;  

8) management at the production floor level;  

9) the capacity planning;  

10) input / output control;  

11) logistics;  

12) resource allocation planning;  

13) planning and control of production operations;  

14) financial management;  

15) modeling;  

16) the performance evaluation 

With the accumulation of experience in modeling production and non-

production operations, these concepts are constantly being refined, gradually 

covering more and more functions.  

The task of MRP-II class information systems is the optimal formation of 

the flow of materials (raw materials), semi-finished products (including those in 

productions) and finished products. The MRP-II class system is designed to 

integrate all the main processes implemented by the enterprise, such as supply, 

inventory, production, sales, planning, control over the implementation of the plan, 

costs, Finance, fixed assets. The MRP-II standard divides the scope of individual 

functions into two levels: necessary and optional. In order for the software to be 

classified as MRP-II, it must perform a certain amount of necessary (basic) 

functions (procedures). Some SOFTWARE vendors have adopted a different range 

of implementations of the optional part of this standard's procedures.  

Results of using integrated systems of the MRP-II standard:  

 getting up-to-date information about the current results of the company as 

a whole, and with full detail on individual orders, types of resources, 

implementation of plans;  
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 long-term, operational and detailed planning of the company's activities 

with the possibility of adjusting the planned data based on operational information;  

 solving problems of optimization of production and material flows;  

 real reduction of material resources in warehouses;  

 planning and controlling the entire production cycle with the ability to 

influence it in order to achieve optimal efficiency in the use of production capacity, 

all types of resources and meet the needs of customers;  

 automation of work of the contract Department with full control over 

payments, shipment of products and terms of performance of contractual 

obligations;  

 financial reflection of the company's activities as a whole;  

 significant reduction of non-production costs;  

 protection of investments made in information technology;  

 possibility of phased implementation of the system taking into account the 

investment policy of a particular enterprise. 

In the further process of development of AIS, MRP-II planning systems in 

integration with the financial planning module FRP (Finance requirements 

planning) have received the name of business planning systems ERP (Enterprise 

requirements planning), which allow you to most effectively plan all commercial 

activities of a modern enterprise, including financial costs for equipment upgrade 

projects and investments in the production of a new line of products. As a rule, 

ERP Systems are built on a modular principle and to some extent cover all the key 

processes of the company.  

ERP-system is an information system used for control and planning of all 

resources that are used in the enterprise; implementation of sales and production of 

products; procurement and accounting of raw materials, as well as all means 

involved in the process of execution of third-party orders and production of main 

products. The most important purpose of ERP systems is to find relationships 

between all departments, as well as to create a single information data warehouse 

containing all the necessary information about the company, about the services 

provided, about the products produced, about the work of all the services of the 

company, etc.  

ERP systems are based on the principle of creating a single data warehouse 

that contains all corporate business information and provides simultaneous access 

to it for any necessary number of employees of the enterprise, who have the 

appropriate authority. Data changes are made through the system's functions 

(functionality). Main functions of ERP systems:   

 maintenance of design and technological specifications that determine the 

composition of manufactured products, as well as material resources and 

operations necessary for their manufacture;   

 formation of sales and production plans;   

 planning of requirements for materials and components, terms and 

volumes of deliveries for performance of the production plan;   
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 inventory management and procurement: maintenance contracts, 

implementation of centralized purchasing, to ensure accounting and optimization 

of warehouse and shop supplies;   

 capacity planning from integrated planning to the use of individual 

machines and equipment;   

 operational financial management, including preparation of the financial 

plan and control of its execution, financial and management accounting; project 

management, including planning stages and resources 

It so happened that the concept of ERP management, which is based on 

resource planning, has received universal recognition and this has led to intensive 

software development in this area and to tougher competition in this segment of the 

it market. An application called an ERP system is no longer just a resource 

planning tool, since this product usually has a multi-module structure. At the same 

time, the functionality of the modules covers various areas of corporate activity: 

from repair management to financial analysis. Since many divisions of a company 

usually have their own Autonomous systems for data processing, the task of an 

ERP system is to consolidate incoming information in a single database, to enable 

departments to exchange data, to reduce the time spent on routine operations, to 

maximize the transparency of work, and, of course, to facilitate control and 

management at the highest level of the corporate hierarchy.  

To some extent, modern ERP systems include the following modules:  

 EAM (Enterprise Asset Management) - management of fixed assets of the 

enterprise;  

 MES (Manufacturing Execution System) - operational production 

management;  

 WMS (Warehouse Management System) - warehouse management;  

 CRM (Customer relationship management) – customer relationship 

management;  

 SCM (Supply Chain Management) is a supply chain management;  

 CMMS (Computerized Maintenance Management System) - 

computerized maintenance management systems;  

 HRM (Human Resource Management) personnel management (HR); 

Note some features of the implementation of ERP-systems.In contrast to the 

so-called "boxed" software, ERP systems are classified as "heavy" software 

products that require quite a long time to configure in order to start using them. 

System selection, acquisition, and implementation usually require careful planning 

in a long-term project involving a partner supplier or consultant. Since ERP 

Systems are built on a modular basis, the customer often (at least at an early stage 

of such projects) does not purchase a full range of modules, but a limited set of 

them. During implementation, the project team usually takes several months to 

configure the delivered modules. Replacing an existing information system with a 

new one in one operation is called the «big bang ERP system».  
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Using an ERP system allows you to use one integrated program instead of 

several separate ones. A single system can manage processing, logistics, 

distribution, inventory, delivery, and accounting.  

The information access control system implemented in ERP systems is 

designed (in combination with other enterprise information security measures) to 

counter both external threats (for example, industrial espionage) and internal 

threats (for example, theft). Implemented in conjunction with the CRM system and 

quality control system, ERP systems are aimed at maximum satisfaction of the 

needs of companies in business management tools.  

The main difficulties at the stage of implementation of ERP systems arise 

for the following reasons:  

 high cost of implementation;  

 "weak link problem" – the effectiveness of the entire system can be 

disrupted by a single Department or Department;  

 distrust of the company owners of high-tech solutions, as a result-weak 

support for the project on their part;   

 insufficient investment in staff training;  

 compatibility issue with previous systems 

As an example of systems of the named classes, mySAP ERP, Oracle E-

Business Suite, Microsoft Business Solutions Axapta, Baan ERP, iScala are 

indicated. From domestic 1C: Enterprise, systems "Galaxy" and "Parus". 

 

Practice work  

 

Features of using ERP systems in management 

Purpose of the work: to study the methodological basis for the use of ERP 

systems in management. 

Tasks of the work: to get acquainted with the features of using ERP 

systems in management, to study the main performance indicators, to make a list 

of activities aimed at improving the efficiency of information resources and 

systems, to prepare a brief analytical note and a message at a practical lesson. 

Task:  

- find information resources for the selected task option; 

- get acquainted with the description, structure and features of the system; 

- analyze the practice of its application; 

- make a list of measures to implement the ERP system in the enterprise; 

- prepare a brief analytical note (goal, tasks of the work, found resources and 

their brief characteristics, advantages, disadvantages, conclusions, suggestions); 

- prepare a message (presentation) at a practical lesson;  

- answer control questions. 
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Name of the ERP system 

Microsoft Dynamics AX 

Oracle E-Business Suite 

SAP ERP 

mySAP ERP 

Galaxy ERP 

Infor ERP 

Microsoft Dynamics NAV 

1C: Production Enterprise Management 8.0 

ERP system "Compass" 

Alfa System 

Borlas treasury system 

SAP R3 

BAAN IV 

ERP-system "Sail" 
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Theme №14 
 

 

CUSTOMER 

RELATIONSHIP 

MANAGEMENT SYSTEMS 
 

CRM (Customer relationship management) is an interaction model that 

believes that the center of the entire business philosophy is the client, and the main 

activities are measures to support effective marketing, sales and customer service.   

A CRM system is a corporate information system designed to automate a 

company's CRM strategy, in particular, to increase sales, optimize marketing, and 

improve customer service by storing information about customers and their 

relationship history, establishing and improving business procedures, and then 

analyzing the results.   

It is important to distinguish between a CRM strategy as such and a CRM 

system as a technological tool for implementing this strategy.  

The CRM system includes the following functional elements:  

1. Sales Force Automation (SFA);  

2. Marketing Automation (MA);  

3. Customer Service and Support (CSS).  

The basis of the CRM system is sales automation applications. They are 

assigned the following functions:  

 maintaining a database of clients with extended details (recording 

comprehensive information about the counterparty);  

 fixing the history of interaction with each client in the database;  

 maintaining a calendar of events and planning work;  

 organization of the sales process (creation and distribution of a list of 

potential customers, registration of calls and requests, acceptance of orders);  

 maintenance of customer orders, preparation of commercial proposals;  

 monitoring and forecasting potential sales;  

 generation of reports, including specialized reports;  

 automation of mobile sales (transfer of information in the mode 

 real-time via mobile devices to remote employees) , etc. 

In modern CRM systems, SFA applications are supplemented with marketing 

automation tools that allow you to:  
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 organize marketing campaigns, track their effectiveness (there are tools 

for planning, developing, conducting and analyzing the results of marketing 

campaigns, including Internet campaigns);  

 create target audience groups, conduct segmentation of the client base;  

 create direct mass mailing of information and other materials;  

 maintain a marketing knowledge base containing information about 

products, services, prices, competitors.  

Customer service automation applications have recently become of paramount 

importance, because in a highly competitive environment, it is possible to keep a 

profitable customer, first of all, thanks to the high quality of service. CSS 

applications allow you to: 

 record requests from the client and monitor the progress of applications 

within the company;  

 maintain a knowledge base-a directory of typical and common problems 

and their solutions;  

 control the execution of service agreements (automatic tracking of terms 

and conditions), management of warranty/contract services.  

  Automation of standard functions of sales, marketing and service 

departments can significantly increase the productivity of their activities. What is 

specific to CRM systems is that these functions are not just automated, but become 

part of a single client-oriented system. Each interaction takes place in the context 

of the entire history of the client's relationship with the company, which can be 

used to provide additional services.  

Improvement of this kind directly reduces costs, increases revenue and profits. 

Qualitatively developed and implemented CRM program allows you to:   

 to gather together the most important information about each client and 

the history of the development of relations with him the company;   

 identify target customers of the company and develop special marketing 

programs to increase their loyalty;   

 develop a personal set of individual products and services of the company 

for each client;   

 improve the efficiency of each Department and reduce the unit costs per 

client and trade operation; provide faster and more accurate work with potential 

customers 

 customers, prompt action on customer requests;   

 virtually eliminate the possibility of loss of the client, due to 

dissatisfaction with the service;   

 analyze customer needs and make long-term and strategic plans for 

production;  

 organize and issue reports of any level of complexity on the current and 

future activities of the company;  

 create a detailed and accurate picture of the work of the marketing 

Department for product sales for the company's management;   

 accurately and quickly respond to changes in market conditions 
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At the moment, almost any modern CRM system has more or less all the above 

capabilities and levels of information processing. Examples of Western CRM 

systems are mySAP CRM, Microsoft Dynamics CRM, Siebel eBusiness CRM, 

ACT! 

Expert system – (ES, expert system)-an information system that can 

replace a specialist expert in solving a problem situation. Expert systems began to 

be developed by artificial intelligence researchers in the 1970s, and received 

commercial reinforcement in the 1980s.  

Typical applications of expert systems include such tasks as medical 

diagnostics, localization of equipment faults, and interpretation of measurement 

results. Expert systems must solve problems that require expert knowledge in a 

particular field to solve them. In one form or another, expert systems must have 

this knowledge. Therefore, they are also called knowledge-based systems.   

However, not every knowledge-based system can be considered an expert 

system. An expert system must also be able to explain its behavior and decisions to 

the user in some way, just as a human expert does. This is especially necessary in 

areas that are characterized by uncertainty, inaccuracy of information (for example, 

in medical diagnostics). In these cases, the ability to explain is needed in order to 

increase the user's confidence in the system's advice, as well as to enable the user 

to detect a possible defect in the system's reasoning. In this regard, expert systems 

should provide friendly interaction with the user, which makes the process of 

reasoning of the system "transparent" for the user».  

Often, expert systems have an additional requirement-the ability to deal with 

uncertainty and incompleteness. Information about the task may be incomplete or 

unreliable; the relationship between the objects of the subject area may be 

approximate. For example, it may not be entirely certain that the patient has a 

symptom or that the measurement data is correct; the drug may cause a 

complication, although this usually does not occur. In all these cases, reasoning 

using a probabilistic approach is necessary.  

Expert systems are considered together with knowledge bases as models of 

behavior of experts in a certain field of knowledge with the use of logical inference 

and decision-making procedures, and knowledge bases - as a set of facts and rules 

of logical inference in the selected subject area of activity. In response to the 

simplest queries, expert systems give the values "true" or "false" depending on the 

availability of relevant facts. Responses to complex queries are generated using 

inference rules that act as definitions of concepts, as well as logical procedures that 

consist of sets of inference rules.   

In other words, the knowledge base consists of facts (static information 

about the subject area) and rules of analysis and information processing procedures 

(a set of instructions that can be applied to known facts to get new facts). The 

expert system analyzes the situation and, depending on the direction, makes 

recommendations for solving the problem.  

The knowledge base of the expert system is created with the help of three 

groups of people:  
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 experts of the problem area, which includes the tasks solved by this expert 

system;   

 knowledge engineers who are specialists in the development of 

information systems;   

 programmers who implement the expert system. 

The main advantage of expert systems is the ability to accumulate 

knowledge and preserve it for a long time. Unlike a person, expert systems 

approach any information objectively, which improves the quality of the 

examination. When solving problems that require processing a large amount of 

knowledge, the possibility of an error in the search is very small.  

Let's highlight the following advantages of an expert system over a human 

expert:  

1. Expert systems are more objective and do not have biases;  

2. Expert systems work in a systematic way, looking at all the details, often 

choosing the best alternative possible;  

3. The knowledge base can be very, very large. Once entered into the 

machine, knowledge is preserved forever. A person has a limited knowledge base, 

and if the data is not used for a long time, they are forgotten and lost forever;  

4. Knowledge-based systems are resistant to ―interference‖. The expert uses 

side knowledge and is easily influenced by external factors that are not directly 

related to the task being solved. Expert systems that are not burdened with 

knowledge from other areas are inherently less susceptible to "noise". 

On the other hand, it is obvious that the reliability of the generalized 

information depends on the availability of the necessary facts and the reliability of 

the data in the knowledge bases. In this regard, the most important property of 

information stored in knowledge bases is the reliability of specific and generalized 

information in the database and the relevance of information obtained using the 

inference rules embedded in the knowledge base. Therefore, even the best of the 

existing expert systems have certain limitations compared to the human expert:  

1. Most expert systems are very difficult for the end user to use, and many of 

them are available only to those experts who created their knowledge bases;  

2. The question-and-answer mode usually adopted in such systems slows 

down the decision-making process;  

3. The complexity of bringing the knowledge obtained from the expert to the 

form that ensures their effective machine implementation.   

4. Expert systems are not applicable in some subject areas and in areas 

where there are no experts (for example, in astrology).  

5. When solving problems, an expert usually turns to his intuition or 

common sense, if there are no formal methods of solving or analogues of such 

problems. Expert systems do not have common sense, so they are designed to be a 

tool in the hands of the expert, and not to replace it.   

Business intelligence systems.  

Business intelligence (BI) systems are information systems designed to 

generate reports and analyze information about the activities of an enterprise and 
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its environment while working on tasks related to making decisions based on 

actual data. BI systems also include tools used to transform, store, model, deliver, 

and trace information. Biotechnologies allow you to analyze large amounts of 

information, focusing users ' attention only on key performance factors, modeling 

the outcome of various actions, tracking the results of making certain decisions. 

With this class of IP, decision-makers must obtain the right information at the right 

time, using the right technologies.  

Other possible and frequently encountered translations of the term into 

Russian are business analysis and data mining.   

Using financial analysis programs allows an organization to:  

 speed up and simplify the process of obtaining forecasts of the financial 

situation at the enterprise. Computer technology allows you to perform complex 

mathematical calculations in the shortest possible time, and eliminates the "human 

factor" - errors that can be made by a person through inattention.  

 have prepared on a single methodological basis options for the 

consequences of management decisions. The use of a complex of computer models 

will allow to form a single strategy of financial management at the enterprise and 

is an incentive to the formation of the analytical service of the enterprise as a single 

complete unit.  

 optimize the process of processing and obtaining the necessary financial 

information. Data for analysis is exported from accounting programs, processed, 

and immediately issued a conclusion about the financial condition and forecast 

dynamics for the future, both in tabular form, and, as a rule, in the form of graphs 

and charts. 

BI technology is based on the organization of end-user access and analysis 

of structured quantitative data and business information. BI generates an iterative 

process of the business user, including access to data and analysis, and thus the 

manifestation of intuition, the formation of conclusions, finding relationships to 

effectively change the enterprise in a positive way. BI has a wide range of users in 

the enterprise, including managers and analysts.   

Today, BI-systems usually include the following tools: query and report 

generators, data mining tools, operational analytical processing tools (OLAP), and 

others.  

Query and report generators are tools that provide users with access to 

databases, perform some analysis, and generate reports. Requests can be either 

unplanned or have a routine nature. Modern BI-systems have the ability to create 

mailings, publish reports on the Web, mechanisms for notification of events or 

deviations.   

Data mining is the process of discovering hidden correlations, trends, 

patterns, relationships, and categories between variables in large arrays of raw 

data. It is performed by carefully examining data using pattern recognition 

technologies, as well as statistical and mathematical methods. During data 

exploration, various operations and transformations are performed repeatedly on 
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the raw data (feature selection, stratification, clustering, visualization, and 

regression), which are intended to:   

1) to find ideas that are intuitive for people who, in turn, better understand 

the business processes that underlie their activities;   

2) to find models that can predict the outcome or meaning of certain 

situations using historical or subjective data.   

An important point of data mining is the no triviality of the wanted patterns. 

This means that the patterns found must reflect the non-obvious, unexpected 

regularities in the data that make up the so-called hidden knowledge.  

Data mining tools allow you to solve the following tasks:  

 classification-assignment of an input vector (object, event, observation) to 

one of the previously known classes;  

 clustering-division of a set of input vectors into groups (clusters) 

according to the degree of "similarity" to each other;   

 description reduction - for data visualization, laconism of models, 

simplification of counting and interpretation, compression of volumes of collected 

and stored information;  

 Association-search for duplicate patterns. For example, the search for 

market basket analysis- along with beer often buy nuts;  

 prediction;  

 deviation analysis – for example, detecting atypical network activity can 

detect malware;   

 visualization – visual representation of data to the user. 

Online analytical processing (OLAP, real-time analytical processing) is an 

information processing technology that includes the compilation and dynamic 

publication of reports and documents. Used by analysts to quickly process complex 

database queries.   

The reason for using OLAP for query processing is speed. Relational 

databases store entities in separate tables that are usually well normalized. This 

structure is convenient for operating databases, but complex multi-table queries are 

relatively slow to execute. A better model for querying, rather than changing, is a 

spatial database. OLAP takes a snapshot of the relational database and structures it 

into a spatial model for queries. The claimed processing time of queries in OLAP 

is about 0.1% of similar queries in a relational database.  

An OLAP structure created from working data is called an OLAP cube. a 

Cube is created from joining tables using a star schema. In the center of the "star" 

is a fact table that contains the key facts for which queries are made. Multiple 

tables with dimensions are attached to the fact table. These tables show how 

aggregated relational data can be analyzed. The number of possible aggregations is 

determined by the number of ways in which the original data can be hierarchically 

displayed.  

Note that unlike using OLAP, data exploration is much less user-directed, 

instead relying on specialized algorithms that establish the relationship of 

information and help recognize important (and previously unknown) trends, free 
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from user bias and assumptions. Data mining tools differ from OLAP tools in that 

instead of checking the expected interdependencies, they can produce models 

based on the available data to quantify the degree of influence of the studied 

factors. In addition, data mining tools allow you to create new hypotheses about 

the nature of unknown, but actually existing relationships in the data.   

 

Table 14.1. Examples of problem formulations using OLAP and Data Mining 

methods  

OLAP  Data Mining  

What are the average injury rates 

for smokers and non-smokers? 

What factors best predict accidents? 

What are the average phone bills of 

existing customers compared to the 

accounts of former customers (who 

refused the services of a telephone 

company)? 

What characteristics distinguish 

customers who, in all probability, are 

going to refuse the services of a 

telephone company? 

What is the average value of daily 

purchases on a stolen and non-stolen 

credit card? 

What are the characteristics of 

customers who are likely to refuse the 

services of a telephone company? 

 

In addition to these tools, BI can include the following analysis tools: 

statistical analysis and time series analysis and risk assessment packages; modeling 

tools; neural network packages; fuzzy logic tools and expert systems. In addition, it 

is necessary to note the means for graphic design of the results: the means of 

business and scientific and technical graphics; "dashboards", means of 

visualization of multidimensional data.   

Despite the fact that the financial planning module with business intelligence 

systems has already been installed on MRP-II systems, many Russian enterprises 

prefer to use domestic developments of BI systems, which are better oriented to 

domestic business conditions. As an example of business intelligence systems, we 

note several developments "INEK-Analyst", "Audit Expert", Business Objects, 

Cognos, OLAP-services MS SQL Server, etc. 

Electronic Document Management Systems 

Documents are the main information resources of any organization, working 

with them requires correct formulation. Documents provide information support 

for management decision-making at all levels and accompany all business 

processes. Document flow is a continuous process of document movement that 

objectively reflects the activity of the organization and allows it to be managed 

quickly. Long search for the necessary document, losses, duplicates, delays in 

sending and receiving, staff errors are not a complete list of problems that arise in 

the inefficient construction of document flow. All this can greatly slow down, and 

in exceptional cases – completely paralyze the work of the organization.  
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Electronic document management systems (EDMS) form a new generation 

of enterprise automation systems. The main objects of automation in such systems 

are documents (in their broadest sense, from ordinary paper to electronic of any 

format and structure) and business processes, represented as the movement of 

documents and their processing. This approach to enterprise automation is both 

constructive and universal, providing automation of document flow and all 

business processes of the enterprise within a single concept and a single software 

tool.  

 

Practice work 

 

Features of using CRM - systems in marketing and management 

Purpose of the work: to study the methodological foundations of CRM - 

systems in marketing and management. 

Tasks of the work: to get acquainted with the peculiarities of using CRM 

systems in marketing and management, study the main performance indicators, 

draw up a list of measures aimed at improving the efficiency of information 

resources and systems, prepare a brief analytical note and a message in a practical 

lesson. 

Task: 

- find information resources for the selected task option; 

- get acquainted with the description, structure and features of the system; 

- analyze the practice of its application; 

- make a list of measures for the implementation of a CRM-system at the 

enterprise; 

- prepare a brief analytical note (purpose, tasks of the work, found resources 

and their brief characteristics, advantages, disadvantages, conclusions, 

suggestions); 

- prepare a message (presentation) in a practical lesson; 

- answer control questions. 

 

 
Name CRM - system 

Microsoft Dynamics CRM 

Sales logix 

Siebel 

Sales Expert, Quick Sales 

Monitor CRM 

Winpeak CRM 

Rarus CRM 

1C: Production Enterprise Management 8.0 CRM 

Marketing analytic 

Terrasoft CRM 
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 Theme №15 
 

 

PROJECT MANAGEMENT 
 

Basic terms and definitions of project 

management 

 
Currently, the concept of Project Management is interpreted differently 

depending on the chosen model, approach to the structure of knowledge( Body of 

Knowledge), the type of project, etc. Therefore, the concepts of "project 

Management" and "project Management" can also be understood ambiguously.  

Usually in the world practice "project management" refers to social systems, 

i.e. the content of this sphere is formed by market management culture and 

professional activity. In contrast, "project management" focuses on the direct 

implementation of certain project processes.  

In different models and standards, the term "project" is also defined from 

different positions. In particular, the process model of ISO 9000, ISO 10006 

considers the project as a process. On the other hand, in the organizational-activity 

model of ICB IPMA (International Competence Baseline International Project 

Management Association), the concept of ―project‖ is revealed through the terms 

―enterprise‖, ―effort‖ and ―activity‖.  

 

 
 

Project:  

 this is an enterprise that is characterized by the fundamental uniqueness of 

its operating conditions-tasks, time, costs, quality and other conditions that differ 

in the project-specific organization and other parameters;  

 it is an effort that organizes human, material, and financial resources 

within a unique work item, a given specification, with cost and time constraints. At 

the same time, the standard project life cycle is followed in order to implement 

successful changes defined through quantitative and qualitative goals and 

objectives;  

 this is the only one of its kind set coordinated activity carried out by an 

individual or organization to solve specific tasks with a set start and end, a certain 

schedule, costs and performance parameters 
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Project – a unique process consisting of a set of interrelated and controlled 

activities with start and end dates and undertaken to achieve the goal of meeting 

specific requirements, including time, cost, and resource constraints.  

Project – this is a temporary effort made to create a unique product or 

service.  

Project – a unique set of interrelated actions (works) with specific start and 

end dates, designed to successfully achieve a common goal.  

Project – a unique set of coordinated actions (works) with specific start and 

end points, undertaken by an individual or organization to achieve certain goals 

with set deadlines, costs and performance parameters.  

Generally speaking, activities in the areas of project management and project 

management are regulated by a number of international (ISO) and national 

standards for quality management and systems management, in which the objects 

of regulation are glossaries, processes, methods, as well as professional 

qualification requirements for the activities of project managers and project 

management specialists (competence).  

The following are known as national standards:  

 Russian state standards (GOST R) identical to international standards;  

 American standards ANSI (American National Standards Institute – 

American national standards Institute of the USA) and AIEE (American Institute 

of Electrical Engineers – American Institute of electrical engineers of the USA);  

 British standards BS (British Standards Institute-British Institute of 

standards);  

 standards of Germany and other countries.  

Among the specialists of many countries, the most common document in the 

field of project management and management is a set of knowledge Of the Institute 

of project management in the USA – PMBOK Guide. The popularity of using this 

document by project managers in their practical work is explained by the fact that 

the project management model, presented in a process form, is used in it for one 

separate project.  

The following should be mentioned as common properties of any project:  

 a project always has a clearly defined goal, which is expressed in getting 

some result. Achieving this result means successful completion and completion of 

the project;  

 the project has a clearly defined beginning, which coincides with the 

beginning of the first work aimed at achieving the goal.  

 

The start can be set by Directive or calculated as a result of drawing up a 

work plan for the project;  

 the project has a clearly defined end, which coincides with the end of the 

last work aimed at obtaining the desired result. The end of the project can be set by 

Directive or calculated when drawing up the work plan (Fig. 15.1);   
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Fig. 15.1. Project life cycle 

 

 the project is executed by a team that includes the project Manager, 

managers, and performers. Third-party teams, individual performers, and entire 

organizations may be engaged to perform individual work on a temporary basis;  

 during project implementation use of material resources. Their 

nomenclature and quantity are determined by the nature of the project and the work 

included in it;  

 the project has a budget. The cost of the project consists of the cost of 

spent material resources, the cost of paying the team implementing it, and other 

costs associated with the characteristics of specific types of work;  

The project has three types of restrictions:  

 budget restrictions-set the maximum cost of the entire project or 

individual types of work;  

 time limits-set deadlines for the completion of the project as a whole or 

some work;  

 resource restrictions-determined by the limited team composition and / or 

schedules of receipt of material resources.  

Project manager – a person (an employee of this or another enterprise) who 

directly manages the work on the project and is responsible for obtaining the 

specified result.  

Project result – this is some specific product or other useful effect created 

in the course of the project. Depending on the purpose of the project, such a result 

will be: a new technological process, software, information system, scientific 

development, certified quality system, restructured company, construction object, 

etc. the success of the project is judged by how much its result corresponds to its 

cost, revenue, innovation, quality, time, social, environmental and other 

characteristics of the planned level.  

In order to achieve a proper result, the project must be subject to control at 

all stages of its life cycle. The project components and parameters that need to be 

managed will include, in particular, the following:   

 volumes of works and their types;  

 the costs of the project, its current and final cost;  

 time characteristics of the project – the timing and duration of the project 

stages and individual works, as well as reserves and relationships between them;  
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 resources required for the project implementation and their limitations-

human, financial, material and technical, etc.;  

 the quality elements of the project design solutions, used resources, etc.  

Project management – this is an area of management that covers those 

areas of production activity in which the creation of a product or service is 

implemented as a unique set of interrelated targeted activities with certain 

requirements for the timing, budget and characteristics of the expected result.  

Managing project – it is the process of planning, organizing, and managing 

work and resources to achieve a goal, usually under time, resource, or cost 

constraints.  

The subjects of project management – these are all active participants of 

the project, interacting in the development and adoption of management decisions:  

• management staff of the project customer, including all necessary 

departments and organizations that represent different roles of the customer-

investor, functional customer, General customer, etc.;  

• management apparatus of the project executor (s), including all necessary 

divisions and organizations representing various roles of the executor-General 

contractor, General system integrator, contractor, subcontractor, supplier, etc.;  

• project teams (management groups, working groups) – specialized 

organizational structures created during the execution of projects and including 

management and technical personnel allocated by the customer and performers for 

the implementation of projects.  

Project management objects:  

 a project is a set of interrelated activities designed to achieve the set goals 

with established requirements for the quality of the result within a given time and 

within the allotted budget;  

 project portfolio – a set of projects that are within the competence of one 

responsibility center;  

 a program is a group of interrelated projects and various activities United 

by a common goal and conditions for their implementation. Managing projects that 

are combined in a single program usually requires coordination. Programs usually 

include an element of continuous activity;  

 stages of the life cycle of programs and projects – sets of logically 

interrelated project activities, in the process of completion, which is achieved one 

of the main results of the project.   

Project management tasks:  

1) defining the project goal and conducting its justification;  

2) creating the project structure (sub-goals, main stages of work to be 

completed);  

3) determination of necessary volumes and sources of financing;  

4) selection of a team of performers, preparation and conclusion of contracts 

with third-party performers;  

5) definition of project deadlines:  

6) drawing up a schedule for its implementation:  
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7) calculation of material resources required for the project,  

8) conclusion of contracts with suppliers;  

9) calculation of project estimates and budget:  

10) monitoring the progress of the project  

In project management, areas of knowledge and management phases are 

highlighted. The areas of knowledge (field of activity) include:  

 project content management;  

 managing project boundaries;  

 managing time parameters;  

 managing cost parameters;  

 quality management;  

 deviation management, etc.  

Project management phases (Fig. 15.2):  

 initialization-authorization of the beginning of the project or the next 

stage of its life cycle (LC);  

 planning – determining the best sequence of actions to achieve goals stage 

life cycle of the project given the state of the internal and external environment of 

the project (including project rationale, a list of works and resources available. The 

allocation of resources for the work optimization plan according to the criteria of 

the time of completion of the project, the total cost of the project, the uniformity of 

resource allocation, risk mitigation, etc.);  
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Fig. 15.2. Project management phases and processes  

 

• execution-implementation of the approved plan of the project's housing 

and communal services stage from issuing the task to receiving the result;  

• control-identification of deviations in the course and results of the actual 

implementation of the stage of the LC project from the planned and decision-
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making on the implementation of corrective measures up to the processing of the 

previous plan or drawing up a new one;  

• completion – implementation of all necessary regulated actions for 

termination of work on the project or stage of housing and communal services.  

The "project definition" process provides a streamlined approach to 

collecting project information that is necessary for planning, scheduling, and 

monitoring the project and the project as a whole. There are several stages in the 

project definition: development of technical specifications and prioritization; 

structuring of work by stages and comparison of the work distribution structure 

with the organization structure; development of a system of specifications (coding) 

of the work distribution structure for the project information system.  

 

Project management information technology 

Project management can involve various information systems that operate in 

the enterprise and can support a variety of tasks for project management purposes - 

from statistical packages to financial planning systems and ERP systems. The basis 

of project management automation is the system of calendar and resource 

planning (Fig. 15.3), which provides the following processes:  

 

 
 

Fig. 15.3. Information architecture of the project management system 

 

 formation of the work decomposition structure (WBS-structure) of the 

required level of detail;  

 formation of a calendar plan containing the duration of work, their volume 

and cost, restrictions on the start and end dates, as well as technological 

dependencies between works;  
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 formation of project restrictions that define the list of labor resources that 

are expected to be used in the project, indicating the available amount at a 

certain time;  

 formation of a detailed work plan, in which the work is assigned labor and 

material resources;  

 building reports on the project status, including using various analytics.  

The financial planning system of the enterprise should provide the solution 

of the following tasks in the project management circuit:  

 planning and accounting of financial flows, including settlements with the 

customer and subcontractors;  

 formation of tasks for performers and accounting for the actual time spent;  

 accounting for non-project and non-working time, vacations and sick 

leaves;  

 accounting for travel and administrative expenses.  

 

In the field of information technology, the integration approach is expressed 

in the need to create a loop of interconnected products, in which the project 

management system is connected to other enterprise systems through various 

information and user interfaces. The form and depth of implementation of such 

interaction depends on the project goals and features of the information technology 

architecture of the enterprise, so it is always performed individually in accordance 

with the requirements of the customer.  

Currently, project management systems effectively implement the 

technology of so-called network planning and management, including structural 

planning, scheduling and operational management.  

Structural planning consists in designing a project as a sequence of stages 

and works of a certain duration. The result of structural planning is a network 

work schedule that is used to optimize the project duration.  

Calendar planning consists in drawing up a time chart of work with the 

distribution of labor resources (performers) between all the works within the stage 

of the housing project and the project as a whole. The result of this planning is a 

Gantt chart that graphically displays the periods of work on the time axis. At this 

stage, you can optimize the project's resources and budget.  

Operational management consists in regularly comparing the actual work 

schedule with the planned one and eliminating the detected deviations. If serious 

deviations are detected, the decision is made to adjust the original structural and / 

or calendar plans and even to develop new plans.  

Project management systems today form an independent group of software 

tools, which is quite widely represented in the modern Russian market. The 

emergence of such systems has contributed to the introduction of clear standards, 

methods and technologies into the intuitive art of management that ensure timely 

implementation of projects within the allocated budgets and with the required 

quality.  

Project management systems are used for the following main tasks:  
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1) structuring and description of the composition and characteristics of the 

work, resources, costs and revenues of the project;  

2) calculation of the project execution schedule taking into account all 

existing restrictions;  

3) determination of critical operations and reserves time for the execution of 

other operations of the project;  

4) calculation of the project budget and distribution of planned costs over 

time;  

5) calculation of the time distribution of the project needs for basic materials 

and equipment;  

6) determining the optimal composition of project resources and distribution 

over time of their planned loading;  

7) risk analysis and identification of necessary reserves for reliable project 

implementation;  

8) determining the probability of successful implementation of policy 

indicators;  

9) accounting and analysis of project execution;  

10) modeling the consequences of management actions in order to make 

optimal decisions;  

11) maintaining project archives;  

12) getting the necessary reports. 

Currently there are several popular project management systems.  

Microsoft Office Project is a comprehensive Microsoft corporate project 

management solution that allows you to manage projects of any complexity and 

includes a family of the following software products:  

 MS Office Project Standard – an entry-level package for managing simple 

projects;  

 MS Office Project Professional – a package for professional project 

management of any complexity at any level of management;  

 MS Office Project Server is a server product that is used to interact with 

project managers when managing distributed projects;  

 MS Office Project Web Access – MS Project web interface that allows 

project participants to access project information via Internet Explorer.  

Spider Project is a Russian project management package designed and 

developed taking into account practical experience, needs, features and priorities of 

the national market. In comparison with Western analogues, it has the following 

additional features:  

 built-in system of risk analysis and management of reserves by time and 

cost of work;  

 service for creating, storing and including standard projects  

 optimized for Russian conditions organization of group work and multi-

project management.  

Primavera Project Planner Professional-provides automation of project 

management processes in accordance with the requirements of PMI (Project 
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Management Institute) and ISO standards. This Primavera Inc. package is designed 

to be used both as part of a corporate information system and independently, 

helping to solve the tasks of calendar and network planning, critical path 

definition, resource alignment, and other tasks of modeling projects, groups, 

portfolios, and project programs.  

Sure Track Project Manager focused on monitoring the implementation of 

small projects or fragments of large projects. The manufacturer is the same 

Primavera Inc, so the package can work both independently and in conjunction 

with Project Planner Professional in the corporate project management system.  

Open Plan – a powerful solution from Welcome Software Technology 

(Deltek) that provides full-scale multi-project management, critical path planning, 

and enterprise-wide resource optimization. It can be effectively used at all levels of 

project control and management-from senior management and project managers to 

heads of functional departments and ordinary performers.  

Open Plan allows managers of different levels of management to solve the 

following tasks in the field of project management:  

 create operational project plans based on various constraints;  

 determine the priority level of projects;  

 set the relative importance of projects for resource allocation;  

 minimize risks;  

 analyze the progress of work.  

This software product exists in two versions – Professional and Desktop, 

which can be used together, thanks to full integration, and provide the project 

Manager with the following features:  

 keep track of the parameters of the executable project;  

 analyze deviations from the plan;  

 to predict the future parameters of the project; •to simulate management 

impacts;  

 maintain records of project.  

To create a computer model of a project in an OpenPlan environment, you 

need the following sequence of actions:  

1) create a hierarchical structure of work, i.e. describe the project in an 

enlarged form;  

2) specify a list of cost components that will then be used for financial 

analysis and project management;  

3) make a list of operations (works, tasks) of the project and specify their 

characteristics;  

4) make a list of project resources and set their characteristics;  

5) define relationships (restrictions on the order of execution) of project 

operations;  

6) assign resources to the execution of the project;  

7) specify costs for project operations, resources, and assignments;  

8) set limits on financing, deliveries, and deadlines for operations;  
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9) make a schedule for the execution of the project works taking into account 

all restrictions;  

10) optimize the composition of resources used;  

11) determine the budget and distribute the planned project costs over 

time;  

12) to identify and model the risks and uncertainties;  

13) determine the necessary reserves, costs and material requirements for 

the performance of planned indicators with the specified reliability;  

14) provide planned information to management and performers. 

 

Project terms in the MS Project environment 

Project management is the planning, organization and management of tasks 

and resources to achieve the goals of the project and contains: 

 definition of requirements; 

 setting clear and achievable goals; 

 balancing conflicting requirements for quality, content, time and cost. 

 correction of characteristics, plans and approach in accordance with 

the opinion and expectations of various project participants.  

The most important parameters of the project, such as the project content, 

time and cost are related. Changing the value of one of them causes the values of 

the other two to change. For example, increasing the volume of work increases the 

cost and/or duration of the project. Time constraints, in turn, affecting the start date 

and/or end date of the project, the execution of individual tasks and / or their 

binding to certain dates, can significantly affect the resources allocated to the 

project and the costs (Fig. 15.4). 

 
Fig. 15.4. "Triangle" of the project 

 

The "triple constraint" must be taken into account when agreeing on a 

variety of project requirements. The quality of project execution depends on 

balancing these three factors. Only projects with high quality of the organization 

give the required product, service or result, corresponding to the content of the 

project, during and within the established budget. 

Microsoft Project allows to effectively managing a project at various stages 

of its implementation. The program, in particular, allows you to:  
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 perform the structuring of the project by dividing it into phases, tasks and 

subtasks;  

 identify critical tasks, i.e. those whose duration significantly affects the 

duration of the entire project;  

 get network schedule and project schedule;  

 assign resources to project tasks;  

 effectively control resource utilization. 

The method of using MS Project when preparing a project for 

implementation includes a General sequence of the following steps:  

1) drawing up a list of tasks to be performed within the project;  

2) defining relationships between tasks;  

3) forming a list of resources required for the project implementation;  

4) allocation of resources by project tasks. 

 

Creating a project in MS Project means first of all drawing up a project plan, 

which uses the following terms.  

Task – the activity carried out within the project to achieve a certain result. 

Tasks are the main blocks from which the project is built. The set of project tasks 

is characterized by a logical sequence, and each task is characterized by duration 

and resource requirements.  

Resources – performers, equipment and materials needed to complete the 

task.  

Assignments – link a specific task to the resources allocated for its 

execution. 

Creating assignments, i.e. assigning resources to tasks, helps solve a number 

of scheduling problems:  

 identify specific employees responsible for the task, stage, etc. ; 

 monitor the amount of work performed by employees or equipment 

assigned to the task, or control the amount of materials used to complete the task;  

 create a more flexible task schedule;  

 reallocate resources to optimize the workload of personnel (employees) 

and equipment;  

 calculate the time required to complete tasks, the cost of using resources 

to complete tasks, to complete the entire project. 

A project usually contains a large number of tasks, so the entire set of tasks 

is represented as groups of tasks that are logically related to each other. This is 

how the total tasks (phases) are formed.  

Summary task - group of tasks. The result of the phase summarizes the 

results of the tasks included in it. A summary task can contain both tasks and other 

summary tasks.  

Milestone is a task that is particularly important for the project. The 

milestone can be the final task of the phase. As a rule, a milestone is used to 

indicate the end of the main stages of a project.  



ICT Management   

147 

 

Work – the amount of work in units of working time required by the 

resource (performer) to perform the task.  

Duration – the total time scheduled to work on the task. 

Dependencies and relationships define the logic of linking one task to 

another, showing how one task affects another. Examples of dependencies: a) task 

2 begins after the end of task 1; b) task 1 and task 2 begin necessarily at the same 

time. 

 

Project creation 

Designing a project in an MS Project environment involves performing the 

following sequence of steps:  

 defining the project goal;  

 the formulation of the main stages;  

 defining the content of the stages;  

 creating a project plan;  

 creating a task list and structuring it;  

 determine the duration of each task;  

 establishing dependencies between tasks;  

 create a list of resources (employees, equipment, and materials);  

 assign resources to each task;  

 create a schedule, configure it, and optimize it. 

To create a new project plan, select the New command in the File menu. The 

window that opens (Fig. 15.5) displays the menu bar, toolbars, input bar (right 

window), workspace (project plan window), status bar (bottom of the window). 

The program also has a view Panel, which may be missing when you first 

start MS Project. A view is a way to display a portion of related data from a shared 

project database. The system implements different types of views: Gantt chart, 

network graph, calendar, resource graph, etc. If necessary, you can change the 

standard views by adding or removing the data fields displayed in their tables. 

Switching between views is done by clicking on the icon of the desired view. 
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Fig. 15.5. Main elements of the Microsoft Project window 

 

 

In the Project menu, select Project Information and enter key information 

about the project: start date or end date. In the Schedule from drop-down list, 

select the planning method: from Project Start Date or from Project Finish Date 

(Fig. 15.6). 

 

 
 

Fig. 15.6. Project information 

Based on the entered information, using the relationships established 

between tasks and the duration of tasks, the program will calculate the second of 

the dates.  

Next, you need to define a basic working time calendar that sets working 

hours on working days as well as non-working days. One of the three types of MS 

Project calendars is set as the main one:  

• Standard – five working days a week, 40 working hours a week, working 

hours from 8.00 to 17.00, break from 12.00 to 13.00;  

• 24 Hours – round-the-clock working hours, from 0.00 to 24.00, without 

breaks;  

• Night Shift – working days from Monday evening to Saturday morning, 

working hours from 23.00 to 8.00 the next day, with an hour break.  
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To do this, select Project (Properties) → Change Working Time → the 

dialog box Change Working Time. By default, the default calendar is set to 

Standard (Fig. 15. 7). 

 

 

 
Fig. 15.7. Project Calendar Settings 

 

In the For Calendar field, you can select another calendar, and then on the 

Exceptions tab, fill in the names of non-working periods: in the Name field, enter, 

for example, ―May holidays‖. In the Start field - specify the start date, in the 

Finish field, the end date, and then click OK - these days will be added to the non-

working days of the project. 

In addition to the basic calendar, the program also has a resource Calendar-

sets the schedule of individual performers or groups of performers, and a task 

Calendar – an individual calendar for the implementation of some task (work) of 

the project, which differs from the standard.  

Thus, you can create a new calendar for a project or edit an existing one: set 

holidays and shortened days in it, change working hours and other parameters for 

the project as a whole, for the resource, and for the task.  

 

Making a list of tasks 
Work on drawing up the list of tasks (works) includes the following actions:  

• make a complete list of tasks (works), structured by phases and milestones;  

• enter a list of project phases, tasks, and milestones;  

• establish links between tasks, set link types, delays, and lead times;  

• determine the duration of each task;  
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• set the exact start or end date of the project;  

• set limits, deadlines, and task calendars. 

 

Structuring the list of tasks is to divide the project into stages (levels), each 

of which corresponds to its own phase of work (group of tasks). In large projects 

can be allocated for stages and phases. As the last work of the stage, a zero-length 

problem is used, which corresponds to the milestone.  

Project structuring can be performed "top-down" (first defined overall 

objectives, which are then elaborated, i.e. from General to specific) or bottom-up 

(first the private tasks, which are then consolidated, i.e. from the particular to the 

General). 

Task names are entered into the project plan in the Gantt Chart view. It is 

necessary to select a cell in the Task Name field and enter the necessary 

information (Fig. 15.8). 

In the Duration field, each new task is assigned the default duration of ―1 

day?‖, where the ―?‖ sign means ―approximately‖. After editing the duration value, 

the question mark disappears. 

 

 
 

Fig. 15.8. Dialog Box in the Gantt Chart View 

 

On the right side of the window, a 1-day length appears, displaying the 

entered task. By default, the start date of a new task is the start date of the project 

and for projects planned from the end, the default end date of the task is the project 

end date (Fig. 5.9). 
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Fig. 15.9. Preliminary list of project tasks 

 

In this case, all five tasks are tasks of the same hierarchy level. To make task 

№1 total (i.e., a phase), it is necessary to indicate which tasks it combines and 

change the level of these tasks. To do this, select the tasks included in task № 1 

and click on the Indent Tasks button. When task №1 becomes a summary task, its 

display icon on the Gantt chart changes. Task №2 and task №3 are now sub-tasks 

of task № 1 (Fig. 15.10). 

 

 
Fig. 15.10. The hierarchy of project tasks 

 

Can also display the Total project task, which combines all the tasks of the 

project. To do this, in the Format menu, in the Options dialog box, on the View 

tab, select the Show project summary task check box. The total task will be 

displayed at the zero stage (level) of the project. 

Each task is characterized by the duration of execution, which can be 

calculated in different units of measurement (table. 15.1). 

 

Table 15.1 Units for measuring the duration of tasks  

 

Units Designation Abbreviation 

minute min m  

hour hr h  

day day  d  

a week wk  wk  

month mon  mo  
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Duration is entered in the Duration field for all tasks (subtasks), except for 

total. The program calculates the durations of the latter automatically. (Fig. 15.11). 

The completion of a phase, stage, project is usually designated a task of zero 

duration, which is marked as a milestone. To do this: double-click on the name of 

the task → the Task Information dialog box → the Advanced tab → the Mark 

task as a milestone check box (Fig. 15.12, Fig. 15.13). 

 

 
Fig. 15.11. Project task durations 

 

 
 

Fig. 15.12. Project Milestone Definition  

Fig. 15.13. Display the milestone of the project on the Gantt chart  
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The next step: the assignment of the links of the project tasks, which are 

indicated on the Gantt chart by arrows (Fig. 15.14).  

 

 
 

Fig. 15.14. Linking Project Tasks 

 

MS Project establishes four types of connections, and operates with Lag and 

Lead delays (table. 15.2). MS Project automatically calculates the start or end time 

of the next task, taking into account the type of connection, the duration of the 

task, whether there is a delay or an advance. 

 

Table 15.2 Types of connections (links) between tasks of the project 

 

Link type 

Scheme  

With a delay 

Lag  

Ahead of 

Lead  

Finish-to-Start (FS)  

  

Finish-to- Finish (FF)  
  

Start -to-Finish (SF)  

  

Start-to-Start (SS)  

  

 

You can use several methods to create a connection between project tasks. 

First way. In the "Gantt chart" view, hold the left mouse button and drag the 

cursor from a section of one task to a segment of another task. As a result, an end-

to-start relationship will be formed in which the task with which the drag started 

begins will be the previous one (Fig. 15.15). 

 
 Fig. 15.15. Creating a connection in a Gantt chart 
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The second way: select two tasks and click the Link Tasks button on the 

Standard toolbar. By default, an end-to-start relationship is created, the type of 

which can be changed. 

The third way is to change the existing type of connection. In the Gantt 

Chart or Network graph view, double-click the link. In the Task Dependency 

dialog box that opens, select the desired type of dependency from the Type drop-

down list (Fig. 15.16). 

 
 

Fig. 15.16. Changing the connection type 

 

Fourth way. The Predecessors field specifies the type of relationship if it is 

different from the standard end-start connection. You can also change the data in 

this field (Fig. 15.17). 

 
 Fig. 15.17. Link types for previous tasks 

 

The fifth way. In any view: open the Task Information dialog box. To do 

this: double-click on the task or, having selected the task, click the Information 

button on the Properties panel. Then go to the Predecessors tab, select the 

previous task in the Task Name field, and set the type of connection in the Type 

drop-down list (Fig. 15.18). 
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Fig. 15.18. Select a link in the Task Information dialog box 

 

The Lag value is entered as a positive value, and the Lead value is entered 

as a negative value. They can be represented both in units of time and as a 

percentage of the duration of the previous task (Fig. 5.19).   

 

 
 

Fig. 15.19. Setting the Lag and the Lead value 

 

In this example, the Gantt Chart view shows the communication types (FS – 

Finish-to-Start), 1 day lead for task B, and 25 % lag for task B. 

In addition, the MS Project provides for the establishment of restrictions by 

which the project requirements related to fixing dates and dates are ensured, such 

as, for example: ―the task must end no later than a certain date‖, ―the task must 

start at a specific time‖, etc. (table 15.3).  

 

Table 15.3 Types of MS Project restrictions 

№  Type Designation  Description 

1   

 

 

 

As Soon As 

Possible  

(ASAP)  

The task is placed in the schedule as early as 

possible, taking into account other 

parameters of the plan. This restriction 

applies by default when planning a project 
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Flexible 

restrictions 

from the start date 

2  As Late As 

Possible  

(ALAP)  

The task should start as late as possible, 

taking into account the other parameters of 

the plan. This restriction applies by default 

when planning a project from the end date 

3   

 

 

 

 

 

 

 

 

Semi-rigid 

restriction 

Start No Earlier  

Than (SNET)  

Indicates the earliest date on which the task 

can begin. The task can start later or on this 

day, but not before. For projects planned 

from the start date, this restriction applies if 

you explicitly specify the start date of the 

task 

4  Finish No Earlier  

Than (FNET)  

Indicates the earliest date when the task can 

end. The task may end on that day or later, 

but not before. For projects that are 

scheduled from the start date, this restriction 

applies if you explicitly specify the end date 

of the task 

5  Start No Later 

Than  

(SNLT)  

Indicates the latest date when the task can 

start. The task can start on this day or 

earlier, but not later. For projects that are 

planned from the end date, this restriction 

applies if you explicitly specify the start 

date of the task 

6  Finish No Later  

Than (FNLT)  

Indicates the latest date when the task can 

end. The task may end on this day or earlier, 

but not later. For projects that are planned 

from the end date, this restriction applies if 

you explicitly specify the end date of the 

task 

7   

 

Inflexible 

restriction 

Must Start On  

(MSO)  

Indicates the exact date when the task 

should start. Links to previous and 

subsequent work can not change the 

position of such a task in the schedule 

8  Must Finish On  

(MFO)  

Indicates the exact date when the task 

should be completed. Its relationship with 

other tasks is not able to change this date 

 

Thus, in projects planned from the start date, all tasks have the default 

ASAP constraint. In contrast, in projects planned from the end date, all tasks have 

an ALAP constraint by default. 
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There are several ways to change the default restrictions. In the Gantt Chart 

view, you can enter the start or end date of the task, and then a special icon will 

appear in the Indicators field to indicate that the task has a limit. When you hover 

the mouse pointer over this icon, the corresponding explanation will appear (Fig. 

15.20). 

 

 
Fig. 15.20. Task execution restrictions 

 

КIn addition, the limit can be set in the Task Information dialog box. On 

the Advanced tab, in the Constraint type drop-down list, you can select the 

desired constraint type, and in the Constraint date list, specify the date (Fig. 

15.21). 

 
Fig. 15.21. Setting a limit in the Task Information window 

 

You can also create or change constraints using the Constraint Dates table in 

the Gantt Chart view (Fig. 15.22).  

 
Fig. 15.22. Creating constraints in the Constraint Date table 
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If there is a conflict between the task's relationships and its constraints, the 

program leaves the constraints in priority, ignoring the relationship properties. In 

such situations, a warning is displayed on the screen.  

To maintain planning flexibility, MS Project uses an alternative fixed – date 

accounting method-deadline, which sets a deadline for the task execution, but does 

not impose any restrictions and does not even affect calculations if the project is 

planned from the end date.  

For this method: double-click on the task name → Task Information dialog 

box → Advanced tab → enter the desired date. This will be reflected in the Gantt 

diagram (Fig. 15.23, Fig. 15.24). 

 
Fig. 15.23. Setting a Deadline 

Deadline 

 

 
Fig. 15.24. Displaying a Deadline on a Gantt Chart 

 

When a task exceeds the deadline, the program displays a red icon in the 

Indicators field and a tooltip with the corresponding information (fig. 15.25).  
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Fig. 15.25. The message about the violation of the deadline 

 

In MS Project, it was taken into account that some tasks of the project can be 

repeated at predetermined intervals, for example, ―planning session‖. Such tasks 

can form sequences that do not have connections with other tasks of the project. 

A recurring task is created in the Gantt Chart view by selecting a cell in the 

Task Name field, then clicking the Recurring Task command on the Insert 

menu. The Recurring Task Information dialog box appears where you must fill 

in the Task Name field and the Duration field (Fig.15.26).  

Next, in the Recurrence pattern group, you must specify the frequency of 

the task: Daily, Weekly, Monthly or Yearly, and enter parameters that specify the 

selected frequency. Then, in the Range of recurrence group, you must specify the 

date for the first occurrence of a recurring task-the Start command, and set the 

number of repetitions End After, or enter the end date of this task-the End by 

command. 

 
 

Fig. 15.26. The parameters of a Recurring task  

 

A recurring task is added to the project plan with a special icon in the 

Indicators field (Fig. 15.27) 
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 Fig. 15.27. Displaying a Recurring task 

 

Managing resources and assignments 
The composition and properties of resources are defined as resource 

characteristics in MS Project. The resources include performers, equipment and 

materials, as well as the monetary resources needed to complete the project's tasks.  

Work resources is the performers and equipment employed in the project. 

These resources do not run out after the task is completed and can be assigned to 

other tasks later.  

Material resources – materials and raw materials consumed in the 

performance of project tasks. This type of resource is fully consumed during the 

execution of the task and therefore cannot be assigned to subsequent tasks.  

Cost resources – costs that are not related to the use of labor or material 

resources, but should be taken into account in the project plan. These costs do not 

depend directly on the volume and duration of work or on the resources consumed 

by them. For example, the implementation of the project may be associated with 

such costs as the cost of transportation, travel expenses, the cost of cargo delivery, 

etc. 

The properties of resources are availability and cost.  

Resource availability - determines when the resource can work on project 

tasks.  

The cost of a resource is the cost associated with using that resource in a 

project. 

The Resource Sheet view is used to work with the list of resources in the 

program. Switching to this view is done in the View menu. It is most convenient to 

enter resources using the Entry table.  

In the Resource Name field, enter the name of the resource. The value of 

the Type field is filled in from the drop - down list of resource types: Work, 

Material, and Cost. 

The resource type determines how this resource is accounted for in the 

project plan. Participation in the project of labor resources is calculated in time 

units, material resources – in quantitative, so after selecting the resource type, 

many fields of the table are filled with the default values (Fig. 15.28).  

 

 
Fig. 15.28. Resource input sheet 

 

The Material Label field is available only for material resources and 

contains the units of measurement for this resource.  
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The Max Units field defines the maximum availability of this resource for 

the project. This field is not available for material resources, because they are 

consumed. The value of 100 % is set if this resource will be busy on the project all 

its working time. 

However, the labor resource can be represented not only by a specific 

person, but also by the name of the profession or position ("programmer", 

"editor"), if the project does not matter who will be personally assigned to this 

task. For such a resource, the Max Units field can have a value greater than 100 

%, because multiple performers can be used as this resource at the same time. 

By default, all employees added to the project are considered available to 

work on the project all their working hours. For each resource, a calendar is 

created that has the same parameters as the main (base) project calendar. However, 

some resources may have their own personal work schedule, and in addition, 

vacation periods and underemployment of the resource may be taken into account.  

Resource calendars affect a specific resource or resource category. From the 

resource calendar, you can see that some resources work only standard hours, 

while others work three full shifts, or that a project team member may be 

unavailable due to vacation or participation in a workshop, or, for example, that 

some employees work only on certain days of the week according to the terms of 

the contract. 

The Resource Information dialog box sets the resource availability periods. 

The window is opened by double-clicking the cell with the name of the resource in 

the Resource Sheet view, or-after selecting the name of the desired resource-by 

clicking the Resource Information button on the Standard toolbar (Fig. 15.29). 

 
 

Fig. 15.29. Resource Information dialog box 
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The General tab has the Group and Code fields, which allow you to group 

resources into groups and assign specific codes to them. These values are then used 

to perform filtering and grouping operations. 

The Resource Availability table is also displayed here. The Available 

From field specifies the start date of the availability period, i.e. the date when the 

resource was entered into the project. In the Available to field, enter the end date 

of the availability period, and in the Max. Units field – the value of accessibility. 

By default, the value of the first two fields is NA (Fig. 15.30). 

 

 
 

Fig. 15.30. Determining resource availability 

 

You can create your own resource calendar to define the working hours and 

days off a resource. To work with the calendar, go to the Working Time tab from 

the Resource Information dialog box. Another way: in the Tools menu, select the 

Change Working Time command, and in the dialog box that appears, select the 

name of the desired resource from the For drop-down list. In the resource 

calendar, you must record the features of the resource's work schedule. 

Assigning resources to tasks, i.e. determining which resources are allocated 

to perform these tasks is done in the Gantt Chart view. Here, click the Assign 

Resources button on the Standard toolbar. The Assign Resources dialog box that 

appears displays all the resources created for the project. After selecting the task 

name, select the desired name from the suggested list of resources and click the 

Assign button in the dialog box. All assigned resources are checked in the list. 

To delete an assignment, select the task to which the resource is assigned, 

then select the resource in the Assign Resources dialog box and click the Remove 

button in the dialog box.  

Resources can also be assigned to a task from the dialog box Task 

Information. The Resources tab displays a table with the Resource Name, Units, 

and Cost columns. 

For the workforce, the units are percentages or decimals, and 100 % 

corresponds to 1 and indicates the full employment of the performer on this task.  

When assigning material resources, enter a value in the Units field that 

indicates the quantity (volume) of this resource in the units specified in the 

Material Label field. 

The amount of resources allocated (or the rate of resource consumption) can 

be fixed or variable. At a fixed volume, the specified amount of resources is 

allocated to solve the problem, regardless of the duration of the task. Input format: 

the number of resource units at a fixed rate of consumption. The variable amount 

of resource depends on the duration of the task: when you change the duration of 
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the task, the program automatically recalculates the amount of resource consumed. 

Input format: the number of resource units per time unit. For example, "5/day" 

would mean a variable rate of consumption: five units of resource per day for the 

duration of the task.  

As long as the task is not assigned resources, it has a duration, but does not 

have a volume of work: the amount of work is determined by the labor costs of the 

resources that are assigned to the task. Labor costs depend on the duration of the 

task and the amount of resources allocated for the task. The placement of the task 

in the plan and its behavior when changing parameters (duration, amount of work 

and labor) depend on the type of task. 

Task type – a task characteristic that shows which of the task parameters are 

fixed and which may change. Any of the three parameters of the task can be fixed, 

forcing the other two parameters to change (the "triangle" of the project). The task 

type specifies which of the task parameters is fixed: Fixed Units, Fixed Work, 

and Fixed Duration.  

The task type is selected on the Advanced tab of the Task Information 

dialog box (Fig. 15.31). 

A fixed amount of work is the default scheduling method used in MS 

Project from the moment resources are assigned to tasks. When you increase or 

decrease the number of resources assigned to a task, MS Project reduces or 

increases the duration of the task depending on the number of resources assigned 

to the task, and the labor costs do not change. When you first assign resources to 

tasks, the labor costs are calculated and fixed, and the percentage of total labor 

allocated to each of the resources changes. 

Scheduling with a fixed amount of work makes sense only when the 

resources assigned to the task are added or removed. Fixed-volume scheduling is 

not applicable when the labor, duration, and amount of resources already assigned 

to the task are changed. 
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Fig. 15.31. Selecting a task type 

 

The task calendar is set on the Advanced tab of the Task Information 

dialog box and may not match the project calendar. The task calendar may also not 

be the same as the resource calendar assigned to the task. By default, the resource 

calendar has priority over the task calendar, and to change the priority, select the 

Scheduling ignores resource calendars check box on the Advanced tab of the 

Task Information dialog box. 

Assignment properties can be changed using the Assignment Information 

dialog box. You can open the dialog box in the Task Usage view by double-

clicking the assignment, or by selecting the resource first, by clicking the 

Assignment Information button on the Standard toolbar (Fig. 15.32). 

The General tab contains fields where you can enter information about the 

availability of resources in different periods. On the same tab, you can change the 

load Profile, which shows how the resource's labor is distributed over time. 

 

 
 

Fig. 15.32. Change the properties of the appointments  

 

The Work contour drop-down list contains eight possible types of load 

profiles. By default, the Flat load profile is adopted, which means that the 

performer's load is evenly distributed. If the specifics of the task require different 

work at different stages of execution, you can select a load profile for the resource 

that meets the requirements of the task: 

 Back Loaded – the largest part of the load falls on the last stage of the task;  

 Front Loaded  – the largest part of the load is distributed to the initial stages 

of the task;  

 Double Peak – two peaks in the middle of the task;  

 Early Peak – peak load at the beginning of the task;  
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 Late Peak – peak load at the end of the task;  

 Bell – peak load in the middle of the task execution period;  

 Turtle – the load level gradually increases by the middle of the task period, 

and then gradually decreases (Fig. 15.33).  

 

 
Fig. 15.33. Selecting load distribution during the task execution period 

 

In accordance with the set load profile, a characteristic icon appears in the 

Indicators field and the resource load distribution over time changes (Fig. 5.34). 

 

 
 

Fig. 15.34. Load Profile Example 

 

The following example shows the use of back Loaded, Front Loaded, and 

Turtle profiles in the Task Usage view.   

The General tab of the Assignment Information dialog box contains the 

Start and Finish fields. By default, the values of these fields are filled in with the 

start and end dates of the task, but can be edited. 

 

Project cost calculation 
The project cost in MS Project is determined by the "bottom-up" principle: 

first, the costs of individual tasks are calculated, which, as a result of subsequent 

summation, give the total cost of the project. 

Total project cost = fixed cost of resources and tasks + cost of assignments. 

The cost of destination = resource cost × the duration of the assignment at 

an hourly rate. 

Hence, if for each resource to determine the cost of its use, the program will 

automatically calculate:  

 the amount of costs for each type of resources for all project tasks;  

 the amount of costs for each task as the sum of the costs of resource 

assignments for it;  

 the total cost of the project.  

The cost of labor consists of two components:  
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 time-based payment, which includes standard and overtime rates and is 

calculated in proportion to the duration of the resource in the project;  

 the cost of use, which is a one-time fixed amount that does not depend on 

the time of operation. 

 

The cost of a material resource consists of two parts:  

 standard rate that sets the cost per unit of material. Here the total cost of 

the material is calculated by the product of the consumed amount of material on 

the value of the standard rate;  

 the cost of using the resource, which is a fixed amount that does not 

depend on the amount of materials consumed.   

 

The cost of using a resource is determined on the Costs tab of the 

Resource information window by entering values in the cost rate Tables for labor 

and material resources. The cost of resources is not set on this tab, because it is 

specified when they are assigned to a specific task and may differ for different 

tasks. 

In the Cost rate table section, there are tabs from "A" to "E", of which the 

first is used by default, and the rest are used for other cost schemes that are set in 

accordance with special conditions for performing any tasks. For example, when 

working in your office, the salary of the project participant is calculated according 

to scheme A, during a business trip to work at the customer's company according 

to scheme B, during a foreign trip according to scheme C, etc. (Fig. 15.35). 

 

 
 Fig. 15.35. Assign the cost of resources 
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On each of the five tabs A – E, you can specify the date from which the cost 

specified in the line begins to take effect: in the Effective Date field, the dash in 

which means the initial value of the cost. 

In addition, three payment rates are specified for the resource:  

 Standard Rate – for work during normal working hours;  

 Overtime Rate – for working overtime;  

 Per Use Cost – special assignment costs that do not depend on the number 

of working hours (for example, one-time costs for purchasing a computer and 

installing programs).  

Labor rates are entered in the format number / unit of time: 130.00 p. / h, 

970$ / mo., etc. For material resources, these rates set the cost of using the unit of 

the corresponding material. Rates can be specified as an absolute numeric value or 

as a percentage of the value in the previous line. For example, +10%. 

The Cost accrual field defines the order in which the entire resource cost is 

distributed over the project implementation time. This setting affects the schedule 

of financing of the project. There are three options for spending the budget 

throughout the project: 

1. Start (Payment at the beginning of the project), i.e. the method of 

prepayment-regardless of the duration of the resource, the entire cost of its 

operation must be financed by the time of the start of operation;  

2. Prorated (Proportional payment during the project period), i.e. the 

method of payment as the work is performed – by the beginning of the resource 

operation, only the cost of its use (Per Use Cost) is financed, and labor and 

material are distributed over time in proportion to the use of the resource;  

3. End (Payment at the end of the project), i.e. the method of payment upon 

completion of work-the cost of use is financed at the beginning of operation, and 

the rest-at the end of operation of the resource. 

In MS Project, the cost of a resource is calculated automatically when it is 

assigned to a task. The resource rate is taken by default from the "A" tab of the 

cost rate table. When multiple tabs (cost rates) are used in a project, they are 

assigned in the Assignment Information window, which is called by clicking the 

resource name in the Task Usage window. On the General tab, select the required 

cost rate table in the Cost rate table list (Fig. 15.37). 
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Fig. 15.37. Purpose of the cost rate table 

 

You can enter fixed costs in the Fixed Cost field in the Cost table. To do 

this, select View → Table → Cost in the menu (Fig. 15.38). 

 

 
Fig. 15.38. Entering fixed costs 
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Project implementation 
The algorithm of actions for creating a project in MS Project, will allow you 

to generate a project implementation plan, which after approval by the project 

participants and management can be saved as a Base, and in the future-to track 

(compare) the compliance of the actual results of the project with the planned ones. 

However, depending on the complexity of the project and the actual 

conditions of its implementation, you may need to use many other features of the 

package for project management.  

To do this, you need to master operations with various types of tables 

supported by the program, formatting the data entered in them, grouping, filtering. 

You may need to introduce various types of additional information to the project 

using the so-called custom fields of the project database and substitution tables: 

task structure codes, code masks, task priorities and resource groups, mathematical 

formulas and functions, notes, documents and hyperlinks, graphical indicators 

(figures), etc.   

The MS Project program provides the user with a wide range of options for 

project analysis, for example:  

 parametric analysis of task durations (by one of the parameters);  

 analysis of reserves (in schedule, resources, and costs);  

 PERT - analysis of task durations (in three scenarios-pessimistic, optimal 

and optimistic);  

 critical path analysis (i.e. the sequence of tasks that affect the project 

timeline as a whole);  

 cost analysis (resources and tasks);  

 risk analysis (calendar, resource, budget);  

 analysis of the overload of excess resources and their availability;  

 and other. 

The results of analytical work on the project can become the basis for 

making changes to the project plan and even its reorganization in order to 

eliminate the identified shortcomings and imbalances by equalizing and replacing 

resources, postponing and interrupting tasks, reallocating costs by project phases, 

by types of work, by types of resources, etc. 

To track and analyze the progress of the project in MS Project uses the so-

called method of mastered volume, which is based on the calculation of three main 

values: 

1) The base cost of planned work – the total cost of work that should be 

completed by the current time. It determines what the project costs should be for 

the base plan;  

2) The Actual cost of work performed – the total actual cost of labor at the 

current time, it determines how much is actually spent on the project to the current 

moment;  
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3) Basic cost of work performed – the cost of actually performed work in 

accordance with the basic plan, it answers the question of how much was planned 

to spend on labor that was actually implemented. 

On the basis of these three values, the program calculates a variety of 

indicators, the value of which can be judged on the speed of implementation and 

expenditure of the project in comparison with the planned indicators. 

The project progress analysis is performed relative to the specific date set in 

the project properties window. The process of analysis consists in studying the 

values of the indexes calculated by the program for resources, tasks, and total 

tasks, as well as in determining the sources of deviations of the actual 

implementation of the plan from the planned parameters.  

 

Laboratory workshop on project management MS Project  

 

“Creating a project” 

 Make a list of tasks for the project ―Organization and holding of a student 

scientific conference‖, highlight the phases, designate the milestones. 

 Open MS Project. Create a new file. In the View Bar, open the Project 

Information dialog box. Define a planning method: from the start date; indicate 

the key date - the start date of the project. Save the file. 

 In the Change Working Time dialog box, select the Standard calendar, 

then 24 Hours, then Night Shift. Examine their options. For which projects can 

these calendars be applied? 

 Set the Standard calendar, set three non-working periods, give those 

names and indicate the necessary dates. 

 In the Gantt Chart view, in the Task Name field, enter the names of 8-

10 project tasks, convert some of them to total. Create milestones. Change the 

duration of the tasks (where possible) and follow the change in the display on the 

Gantt chart. Display the total project objective. 

 Create links between tasks. What type of communication will be created 

by default? Try changing the type of connection and delete the connection. Track 

the display of changes. 

 Add any strict restriction to the project for a task that has a previous one. 

Change the duration of the previous task so that the set limit is violated. Change 

the type of restriction. Remove the restriction. 

 Enter a deadline for a task that has a previous task. Change the duration of 

the previous task so that the deadline is violated. Remove the deadline. 

 

“Assignment of resources” 

 Open the file with the training project. Go to the Resource Sheet view, 

Entry table. Enter the names and types of resources: ―Aibarov S.E.‖, ―work‖; 

―Sabit K.A.‖, ―work‖; ―Operator‖, ―work‖; ―Paper‖, ―material‖. Think about what 

other resources are needed to complete your project, add them to the list, and 

indicate their type. 
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 Open the Resource Information dialog box for the Aibarov S.E. 

resource. Set the availability periods for it: from the project start date, for a period 

of two weeks is available in the value of 50%; then the resource is unavailable for 

7 days; then available 100% until the end of the project. 

 Assign the resources ―Aibarov S.E.‖, ―Sabit K.A.‖ to the tasks of your 

training project. Use different methods for this. 

 For a training project task, set the type to Fixed Duration. Assign 

additional resources to the task. Follow the changes. Perform the same task by 

setting a different type of task. Compare the results. 

 Go to the Task Usage view, call Assignment Information to assign. 

Change the resource loading profile to Front Loaded. Track the change in 

resource load over time. For the remaining assignments, set other load profiles and 

compare the load distribution over time for different profiles. 

 

“Planning the cost of the project” 

 Define the costs for each project resource, for which: 

- highlight the resource; open the Resource information window; open 

the Cost tab; 

- in the Tables of Cost Standards A and B indicate the resource 

payment rates: standard rate, overtime rate and resource usage costs. 

 In the Effective Date field, specify the dates for the new resource 

payment rates. 

 Assign resources to tasks using the Table of Cost Standards A. 

Examine the results of calculating the assignment costs for each resource. 

 Change the parameters of the assignment of resources: specify another 

table of norms of costs - ―B‖. Analyze the changes in the destination costs of each 

resource. 

 Change the resource’s payment rates and see how the destination costs of 

each resource have changed. 

 Change the fixed cost to the task using the Cost table, field Fixed Cost. 

Notice how the cost of the task has changed. 

 Define the budget spending mode during the project. Assign a payment 

procedure. See what changes in the project are caused by a change in the payment 

method. 
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Questions for the exam. 

1. The concept of information technology. Classification of information technology. 

Information control loop. 

2. The development of the concept of an information system. Information system 

components. IS as an environment for the implementation of management functions. 

3. The concept of information, data, knowledge, information resources, information 

products and services. Transformation of key organization resources: from data to 

information and knowledge. 

4. Classification of information systems in the organization. IS hierarchy in the contour of 

the information pyramid of management. 

5. The concept of a business process and the reengineering of business processes. 

6. The place of the information system in the organizational structure. Centralized and 

decentralized IS. 

7. The concept of Transactions Processing Systems - TPS system. 

8. Client server architecture of information systems. 

9. Hypertext and technologies of the World Wide Web. 

10. Technologies of analytical data processing. Storage and data showcase. OLAP - 

technology. 

11. Data mining technologies: fuzzy logic, neural networks, genetic algorithms. 

12. The knowledge base. 

13. Decision support systems. 

14. Situational centers. 

15. Expert systems. 

16. Knowledge management systems in the organization. 

17. An approach to building IS. 

18. Office automation technology. 

19. Project management information systems. 

20. Approaches, criteria and methods for assessing the cost of IT / IS. 

21. The life cycle of IS. IS Life Cycle Models. 

22. The concept of an integrated information system. 

23. CALS technologies. 

24. Product Life-cycle Management - PLM systems. 

25. The concept and features of flexible production systems. 

26. The concept of corporate information systems (CIS). The concept of architecture and 

infrastructure of CIS. The main modules of CIS. 

27. Standards of recommendations for production management: MRP, MRP II, ERP, CSRP. 

28. Supplier Relationship Management (SRM) system. 

29. Customer Relationship Management (CRM). 

30. Supply Chain Logistics (SCM). 

31. Project management information systems. Project management in the field of information 

technology. 

32. Information systems in financial and credit activities. 

33. Marketing and monitoring systems. 

34. Geo-information systems. 

35. Reference subject systems. 

36. Approaches, criteria and methods for assessing the cost of IT / IS. 

37. Change in the business environment under the influence of information technology. 

Internet technologies as an infrastructure for electronic business. 

38. Technology of virtual enterprises. 

39. E-business models: virtual store, content provider, virtual community, syndicator and 

others. 

40. The use of corporate portals in the management of the organization. 
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41. Prospects and trends in the development of information technology tools in the field of 

management. 

42. Classification of enterprise management information systems. 

43. The relationship between the organization and the information system. 

44. Change in the organization of enterprise management: Reengineering of business 

processes during the installation of IS. 

45. Analysis of the enterprise management system for the acquisition and implementation of 

IS in terms of the organizational maturity model of the enterprise. 

46. The composition of the total cost of ownership of IS and the impact on it of the stages of 

its life cycle. 

47. Determination of the total cost of ownership of IS for various methods of its acquisition 

(At choice: purchase, development, business process outsourcing, software product 

outsourcing, purchase with revision). 

48. Advantages and disadvantages of IT outsourcing for the enterprise consumer IT. 

49. Methods of acquiring IS and their advantages and disadvantages. 

50. The impact of IT risks on business: IT risks among management risks and ways to 

manage IT risks. 

51. Problems of developing IT strategies in the enterprise and how to solve them. 

52. Problems of IS implementation and ways to overcome them: readiness of management 

and personnel. 

53. Strategies for implementing IS and methods for their implementation. 

54. Management of information innovation. 

55. Corporate Information Resources Management. 

56. Features of the life cycle of information systems. 

57. Advantages and disadvantages of unique and replicable systems. 

58. Strategic planning for corporate IS. 

59. Evaluation of the effectiveness of investments in information technology (IT). 

60. Business plan for enterprise management automation. 
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Test 

  

1. The composition of organizational functions and their intensity can 

vary from project to project, depending on its ... 

 

a. goals 

b. objectives 

c. features 

d. opportunities 

 

2. Developing a client-server strategy is ... combining the advantages of 

both approaches: if you have powerful tools in the workplace, have a 

managed and secure system as a whole. 

 

a. aspiration 

b. variety 

c. variant 

d. opportunity 

 

3. Management information systems (IMS) are focused on ... 

management level: medium-term planning, analysis and organization of work 

for several weeks (months) 

 

a. tactical 

b. certain 

c. strategic 

d. higher 

 

4. Information systems - the basis for the productive work of a 

manager of any level and in all subject areas, i.e. ... of information 

management. 

 

a. core element 

b. component 

c. a starting point 

d. base component 

 

5. In some cases, it is advisable to consider and build information 

support not just as IS as ..., but in general the information service and 

information processing service. 

 

a. totality 

b. subsystem 

c. products 
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d. system 

 

6. Corporate (integrated) IS automates all management functions on ... 

management 

 

a. low level 

b. all level 

c. selected level 

d. upper level 

 

7. The owner of the information is called 

 

a. an individual or material object, including a physical field, in which 

information is displayed in the form of symbols, images, signals, technical 

solutions and processes 

b. an entity fully exercising the powers of possession, use, disposal of 

information in accordance with legislative acts 

c. an entity using information received from its owner, owner or 

intermediary in accordance with established rights and rules for access to 

information or in violation thereof 

d. entity using information and exercising disposal authority within the 

rights established by law and / or information owner 

 

8. Communication channels in the organization are important ... in the 

decision-making process, as they convey the required information. 

 

a. objects 

b. tools 

c. elements 

d. resources 

 

9. The design is focused on repeated use in the development of many 

specific ISs and belongs to the field of ... mathematical and software for 

implementing the AIS function. 

 

a. development 

b. usage 

c. integration 

d. creation 

 

10. Information protection is: 

 

a. transformation of information, as a result of which the content of 

information becomes incomprehensible to an entity that does not have access 
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b. the process of collecting, accumulating, processing, storing, distributing 

and searching for information 

c. set of rules governing the procedure and conditions for the access of the 

subject to information and its carriers 

d. activities to prevent information leakage, unauthorized and 

unintended impacts on it 

 

11. The supplier company must have ... personnel for the development 

and modernization of software, implementation, maintenance, technical 

support and training. 

 

a. qualified 

b. determined 

c. educated 

d. prepared 

 

12. The scope of information management is the totality of all 

management tasks at all stages of the enterprise’s life cycle, ... 

 

a. using information technology 

b. including all actions and operations associated with information in 

all its forms and states 

c.  using the latest information systems 

d. within this organization 

 

13. Custom systems are used to ...  

 

a. solving a very limited range of special tasks due to its high cost  

b. solving poorly formalized problems 

c. solving unstructured tasks 

d. solving complex problems 

 

14. The reconstruction of business processes focuses on new IT 

architectures, and first of all on the architecture of systems with ... 

 

a.  knowledge base  

b. data base 

c. data bank 

d. data storage 

 

15. Information processing has significant specificity, which primarily 

provides the main activity ..., increasing the level of its information support. 

 

a. industry 
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b. society 

c. organization 

d. manufactory 

 

16. Under the dialogue system understand is a system that implements 

... 

 

a. online 

b. real time messaging process  
c. data transfer 

d. working with messenger 

 

17. Information technologies make it possible to formulate software and 

technical solutions for creating automated ..., implementing a 

telecommunication environment that ensures the interaction of these systems, 

and, therefore, contribute to the creation of a single information space. 

 

a. objects 

b. subjects information systems 

c. telecommunication systems 

d. units 

 

18. The essence of IM is the selection and implementation of the most 

effective information system to ensure the information needs of management, 

to organize production and ... processes 

 

a. business 

b. defined 

c. commercial 

d. economical 

 

19.  It is advisable to build automation of business processes on the basis 

of ... 

a. distributed data bank 

b. expert systems 

c. information technology 

d. distributed knowledge base 

 

20. Trends in the further development of information management at 

enterprises: 
a. transformation of information, as a result of which the content of 

information becomes incomprehensible to an entity that does not have access 

b. increased demand for various processes  
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c. set of rules governing the procedure and conditions for the access of the 

subject to information and its carriers 

d. constantly increasing the role of IT as a resource in implemented 

technologies 

 

21. On the basis of strengthening the aspirations of enterprises 

intensified? 

a. regulation and standardization 
b. enterprise informatization 

c. technological environment 

d. supplier selection 

e. Information System Development 

 

22. How is the choice of means of informatization carried out for the 

development of information systems for new proposals from suppliers? 

a. Through the development of an information system 

b. With elements of the technological environment 

c. Using new technologies 

d. The value of which most fully reflects the role of informatization for 

the enterprise 

e. The least value reflects the role of informatization for the enterprise 

 

23. CIS – is it? 

a. Corporate Information Systems 
b. Corporate site information 

c. Corporate Information Networks 

d. Copying site tools 

e. Copy network information 

 

24. How will the degree of decentralization of the information system be 

chosen? 

a. Enterprise decentralization 

b. By analogy with the degree of decentralization in the enterprise of 

other functions 
c. By analogy management system 

d. Enterprise other functions 

e. According to the enterprise degree system 

 

25. For how many classes is the assessment of generalized computer 

performance accepted? 

a. 5 

b. 6 

c. 7 

d. 3 
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e. 4 

 

26. What should be done primarily in the formation of the technological 

environment? 

a. The complex should be re-arranged 

b. their formation should be justified 

c. their network should be systematized 

d. their complex should be justified 
e. should discuss their plan 

 

27. What is included in the tasks of the escort service? 

a. Author support for the production of IS and system instances 
b. Enterprise Informatization 

c. The structure of the technological environment 

d. Provider role 

e. Global Information System Development 

 

28. What is the first step in creating IS? 

a. Information system 

b. Elements of the technological environment 

c. Design 
d. Implementation 

e. The reflection of informatization for the enterprise 

 

29. Specify the final stage when creating the IS? 

a. Implementation 

b. Elements of the technological environment 

c. Design 

d. Sampling company data 

e. The reflection of informatization for the enterprise 

 

30. What includes a set of tools for trial operation? 

a. Control data 

b. New technologies 

c. Support system 
d. Control System 

e. Management 

31. According to expert estimates, their life cycle at the turn of the XX-

XXI centuries was: 

a. 3-5 years 
b. 2-5 years 

c. 3-6 years 

d. 1-5 years 

e. 2-4 years 
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32. What system is designed to provide a wide variety of checks? 

a. Decentralization system 

b. Analogy system 

c. Testing system 
d. System of other functions 

e. Enterprise degree systems 

33. What in the process of creation and subsequent operation of IS 

occupies a special place? 

a. set of network programs 

b. service system 
c. digital data transmission 

d. computer networks 

e. software tools 

34. What stage results in the knowledge, skills and abilities of staff and 

users? 

a. Implementation 

b. Mastering 
c. Design 

d. Sampling company data 

e. The reflection of informatization for the enterprise 

35. What stage is carried out on the territory of the customer? 

a. Implementation 

b. Mastering 

c. Design 

d. Manufacture 
e. The reflection of informatization for the enterprise 

 

36. Indicate which stage is not the organization of the sphere of 

informatization? 

a. Initiation 

b. Distribution. 

c. Control and management 

d. Integration 

e. Reflection 

 

37. At what stage of organization of the sphere of informatization is the 

sphere of informatization fully coordinated with the tasks of regular 

management? 

a. Initiation 

b. Distribution. 

c. Control and management 

d. Integration 

e. Maturity 
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38. What principle gives the plan the ability to change its orientation in 

connection with the emergence of unforeseen conditions of the external and 

internal environment? 

a. The principle of flexibility 
b. The principle of unity 

c. Principle of accuracy 

d. System principle 

e. Enterprise degree systems 

 

39. On what analysis does the general task consist in identifying the 

strengths and weaknesses of the informatization sector existing in the 

enterprise? 

a. Analysis of external potential 

b. Analysis of internal and external potential 

c. Analysis of internal capacity 
d. Capacity Analysis 

e. Analysis of the full potential 

 

40. At what stage in the organization of the field of informatization are 

cost management methods implemented? 

a. Initiation 

b. Distribution. 

c. Control and management 

d. Integration 

e. Maturity 

 

41. Indicate the set of needs and motives that motivate the decision-

maker to improve business performance? 

a. standardization 

b. motivation for informatization 
c. technological environment 

d. Provider 

e. Information system development 

 

42.  What is the name of the stimulation of an employee or group of 

workers to achieve the goals of the enterprise through the satisfaction of their 

own needs? 

a. Information system development 

b. Elements of the technological environment 

c. labor motivation 

d. the role of informatization for the enterprise 

e. enterprise 
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43. Is it a part of a control system that is a collection of data on the 

actual and possible state of controls? 

a. Information support 

b. Corporate site information 

c. Corporate Information Networks 

d. Copying site tools 

e. Copy network information 

 

44. Indicate the main functions of motivation: 

a. Infrastructure development 

b. Control and maintenance of behavior. 
c. Used networks 

d. Expert judgment 

 

45.  Indicate the person directly managing the work on the project? 

a. Elements of the technological 

b. Enterprise Informatization 

c. The structure of the technological environment 

d. Project Manager 

e. Global development 

 

46. ... is the creation and / or implementation of something new, 

involving the implementation of a set of works to achieve a specific goal while 

limiting the allocated resources 

a. Initiation 

b. Distribution. 

c. Project 
d. Integration 

e. Reflection 

 

47. What are target groups? 

a. These are temporary creative teams consisting of specialists from 

various departments of the enterprise, created to plan and implement an 

innovative project 

b. person (employee of this enterprise or from outside), directly managing 

work on the project, and responsible for obtaining the desired result 

c. This is a temporary organization created specifically to manage project 

activities. 

d. it is a combination of means and functions of planning, organization, 

motivation and control when performing work leading to the implementation of the 

project 

e. This is the creation and / or implementation of something new, involving 

the implementation of a set of works to achieve a specific goal while limiting the 

allocated resources (material, time, etc.) 
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48. ... is a combination of means and functions of planning, 

organization, motivation and control when performing work leading to the 

implementation of the project. 

a. Initiation 

b. Distribution. 

c. Project Management 

d. Integration 

e. Maturity 

 

49. Computer information technology is 

a. a sequence of technological steps for the modification of primary 

information to the result in any subject area without the use of electronic computer 

technology 

b. a system of methods and methods for collecting, accumulating, 

storing, searching and processing information based on the use of computer 

technology 

c. a modification of IT support that implements any of the subject 

technologies 

d. information processing technology that can be used as tools in various 

subject areas for solving various problems 

 

50. Basic IT is a technology that is implemented at the level of 

interaction ... computing systems .. 

a. objects 

b. elements 

c.  tools 

d. methods 

 

51. The requirements for input devices, their performance, and also 

time depend on the volume and nature of the input information ... 

a. properties 

b. testing 

c. outputs 

d. debug 

 

52. The best and necessary means of successful management in any field 

of activity are ... technologies 

a.  internet 

b. information 

c. modern 

d. exotic 
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53. The supporting EIS subsystems that play ... a role in relation to the 

functional subsystems: system software, hardware, computer networks and 

data exchange 

a. auxiliary 

b. specific 

c. basic 

d. main 

 

54. Means and methods of applied informatics are used in management 

and ... 

a. mathematics 

b. economics  

c. marketing 

d. econometrics 

 

55. The implementation of the information system contributes to more 

... options for solving problems through the introduction of mathematical 

methods and intelligent systems. 

a. modern 

b. rational 

c. modified 

d. proper 

 

56. Information resources - in the broad sense - the totality ... organized 

to effectively obtain reliable information 

a. components 

b. elements 

c. objects 

d. data 

 

57.  One of the ways to increase the efficiency of using information 

resources is ... 

a. intensification 

b. computerization  

c. technological advancement 

d. economy benefits 

 

58. Maintenance of IS at all stages of the life cycle and it serves as the 

center ...: 

a. designing 

b. development 

c. expertise  

d. management 
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59. Development or design of IS (System Design) - an extended multi-

turn iterative process, which is usually based on ... an approach 

a. systematical 

b. specific 

c. consistent 

d. process 

 

60. Influence factors and the history of information processing at the 

enterprise affect not only the structure, but also the scheme ... in the field of 

information processing 

a. consistent 

b. defined 

c.  mutual  

d. subordination 

 

61. One of the signs of inefficient information management at the 

enterprise is that IT projects do not meet deadlines or ... 

a. program 

b. budget 

c. organization strategy 

d. difficulty 

 

62. The information society is the concept of a post-industrial society in 

which the main products ... are information and knowledge 

a.  enterprises 

b. organization  

c. industry  

d. production 

 

63. A systematic approach helps to establish ... making ineffective 

decisions 

a. causes 

b. effects 

c. problems 

d. mistakes 

 

64. Adaptable information systems are IS ... 

a. customizable  

b. customizable to changes in internal business processes and the 

external environment 

c. adaptable to working conditions at a particular enterprise 

d. created for a specific object without subsequent replication 
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65. One of the most powerful incentives for creating powerful and 

efficient IS is ... in the core business of companies 

a. competition 

b. investments 

c. rivalry 

d. innovativeness 

 

66. The level of detail of corporate standards depends on ... of the 

integration of business and financial processes of the parent organization and 

units. 

a. level 

b. type 

c. branch 

d. forms 

 

67. MRP (Material Requirements Planning) is 

a. resource planning systems 

b. decision support system 

c. transaction processing system  

d. material needs planning systems 

 

68. Planning is informationally related to almost all functions ... 

a. economical object 

b. research object 

c. experimental project 

d. enterprise 

 

 

69. Organization of design involves the definition of methods ... 

designers between themselves and with the customer in the process of creating 

an IS project 

a. arrangements 

b. relationship 

c. work 

d. interactions 

 

70. Theoretically, any information system can either be built, or 

improved or developed in many ways, sometimes even very different ones, 

when choosing which you need to consider many ... 

a. objects 

b. conditions 

c.  factors  

d. reasons 
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71. The goal of information management is ... organization through the 

regulation of various types of its information activities. 

a. effective development 

b. reengineering 

c. reorganization 

d. performance improvement 

 

72. One of the factors influencing information management is the way to 

build ... 

a.  building 

b. organization  

c. network 

d. office 

 

73. CRM- interaction management system with ... 
a. counterparties 

b. clients 

c. suppliers 

d. developers 

 

74. The main properties of modern ERP systems: integration, flexibility, 

the availability of phased technologies ... 

a. savings 

b. application 

c. planning 

d. testing 

 

75. The IS strategy should determine which IS is necessary for the 

business in the foreseeable future, based on an analysis of the business, its 

environment and the main business - ... 
a. plan 

b. stage 

c. strategy 

d. project 

 

76. Enterprise management includes questions of ... sources of 

information, means of transmission, creating databases, data processing 

technologies, ensuring data security. 

a. content 

b. organization 

c. representation 

d. processing 
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77. For effective project management of creating a corporate system of 

financial and economic management, it is necessary to transform the project 

into ... actions with clearly defined goals 

a. sequence  
b. step by step 

c. independency 

d. defined 

 

78. The development of an automated system should ... consistent results 
a. create 

b. reorganize 

c. proceed 

d. develop 

 

79. In the practice of creating IS it is customary to start using ... 

solutions to problems and complexes of tasks or subsystems as they are ready 

and developed 

a. subprogram 

b. module 

c. procedure 

d. program 

 

80. For effective project management, the creation of a corporate 

system of financial and economic management must be transformed ... into a 

sequence of actions with clearly defined goals 

a. project 

b. subsystem 

c.  system 

d. module 

 

81. Management technologies are based on application ... and 

telecommunication technology. 

a. information systems 

b. computers 

c. modern software solutions 

d. neural networks 

 

82. By ... cost of ownership is understood the sum of direct and indirect 

costs incurred by the system owner during the last life cycle period 

a.  full 

b. aggregate  

c. total 

d. actual 
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83. One of the factors influencing information management is the degree 

of automation of information ... 
a. data sets 

b. streams 

c. complexes 

d. processes 

 

84. One of the ways to reduce initial investments and reduce costs is 

using our own technology for creating applied information systems that allows 

... 

a. increase efficiency 

b. lower risks 

c. decrease costs 

d. beat rivals 

 

85. Consulting is a project-oriented activity related to the information ... 

business processes, allowing to give an independent expert assessment of the 

effectiveness of using IT 
a. solution 

b. processing 

c. evaluation 

d. support 

 

86. Implementation of automated information systems; always 

accompanied by changes, both, and in ... 
a.  terms of financing 

b. debugging terms 

c. organization structure 

d. processing 

 

87. One of the tasks of information management is the management of 

information ... 
a. knowledge 

b. data 

c. resource 

d. stream 

 

88. The responsiveness of the information reflects 

a. relevance of information for necessary calculations and decision-

making in changing conditions 

b. average time of collection and transmission of economic information 

in the information system 

c. speed of bringing economic information to the consumer 
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89. Information reflecting the true state of affairs 

a. Reliable 

b. Actual 

c. Objective 

d. Useful 

e. Clear 

 

90. An example of information processes – the processes … 

a. construction of buildings and structures 

b. chemical water treatment 

c. receiving, searching, storing, transmitting, processing, and using 

information 

d. power generation 

e. extraction of minerals from the earth's interior 

 

91.  The information carrier is understood as … 

a. communication line 

b. the setting of the information process 

c. device for storing information in a personal computer 

d. computer 

e. a material substance that can be used for recording, storing, and / 

or transmitting information 

 

92. Types of information systems depending on the degree of automation 

(multiple responses) 

a. Manual 

b. non-Automated 

c. Automatic 

d. Automated 

e. semi-automatic 

 

93. Information provided in a language that is accessible to the recipient 

a. Reliable 

b. Actual 

c. Objective 

d. Useful 

e. Clear 

 

94. Information that does not depend on personal opinion or judgment 

a. Reliable 

b. Actual 

c. Objective 

d. Useful 

e. Clear 
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95. Information sufficient to solve the problem 

a. Reliable 

b. Actual 

c. Objective 

d. Complete 

e. Clear 

 

96. Information that is significant and important at the moment 

a. Reliable 

b. Actual 

c. Objective 

d. Useful 

e. Clear 

 

97. Information that can be used to solve the problem 

a. Reliable 

b. Actual 

c. Objective 

d. Useful 

e. Clear 

 

98. An information service is … 

a. use of commercial information 

b. providing information products to the user 

c. manufacturing of computing and multiplying equipment 

d. a collection of data generated by the manufacturer for distribution in 

real or non-material form 

 

99. The system of economic, legal and organizational relations for trade in 

information technologies, information products and services forms … 

a. information portal 

b. information market 

c. information system 

d. information array 

 

100. Science studying the distribution, features and accessibility of world 

information resources 

a. Informography 

b. Informatics 

c. Informatization 

d. Bibliography 
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