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Abstract. The task of creating an information system for tendering large pro-
jects is considered. Determined by a number of functions that the system is de-
signed to perform. Based on the tasks, the requirements to the interface and 
functionality are formed. The article proposes a model of decision tree accord-
ing to which the system will provide the advice. Significant attention is given to 
the description of information model in general and data streams 
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1 Introduction 

At the moment there is a large number of both public and private orders, which is an 
integral part of market relations on which the economy is built by most countries of 
the world and our country in particular [1-3]. The trend of creating large-scale pro-
jects that are always accompanied by tenders is growing in the world. Tenders always 
require troublesome work with documentation necessary for their carrying out, sys-
tematization of all necessary data and comparison of characteristics and peculiarities 
of participants for determination of Leader. Therefore, the need for information sys-
tems capable to organize such tenders every day grows in proportion with the growth 
of the population and its needs. It is especially necessary to have such systems after 
the implementation of the Law of Ukraine on the necessity to post information on 
tenders for information resources [4-6]. 

2 The Statement of the Problem as a General 

Information technologies are developing at a rapid pace, so their use should optimize 
existing tendering processes, develop new methods for gathering information, the 
interface of work with clients, as well as to design a system of such In order to mini-
mize human costs, the support of the tendering system is aimed. In the analysis of 
each process, it is necessary to consider the optimality factor as the main one, so that 
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the system performance is at the highest level. This will help to create a competitive 
tendering system and give an opportunity to occupy a suitable niche among existing 
systems. Integrating new information features should be accompanied at every stage 
of the system design. 

3 Analysis of Researches and Publications 

The general system of public tenders is defined by the provisions of the legislative 
acts of Ukraine and its main points are prescribed in the "Law of Ukraine on the con-
ditions and procedure of tenders (contests) for the definition of specialized organiza-
tions" [5-9]. As for the organization of commercial non-governmental tenders, there 
are many studies and publications regarding the organization of the tender (PR, or-
ganization Number of Parties...). However, publications in the field of information 
systems for control, automation or tendering are not found. There are several com-
mercial projects that are functioning successfully at the moment: Ua-tenders, Ten-
der.ua, uatender.com, e-tenders.com.ua. One of the largest and most popular such 
systems is the information web system Ua-Tenders. It is certified by the Ministry of 
Economy,  entered in the State Register of public procurement specialists in Ukraine , 
the database dimension of over 200000 tenders updated each day. However, this is a 
process automation system that does not provide advice or generates any of its own 
evaluation. And also, it is not possible to consider tenders as a major project. For the 
success of such New tender that is not available on existing systems. 

4 Highlighting the Problem 

In contrast to the already existing systems of this type, the projected system should 
consider a tender as a large project, consisting of several tenders, and effectively work 
with it, as with a simple one-component tender. It is cooperation with information 
systems that operate at the time to exchange experiences, knowledge base and data, 
which will significantly improve the productivity of our system. The intellectual sys-
tem (IS) should organize tendering process without the supervision of a tender expert, 
provide advice and draw conclusions [10-17]. 

A number of tasks that an intelligent system should perform [18-26]: 

 Process control of tender; 
 Collection and systematization of customer data; 
 Formation and announcement of tenders; 
 Possibility of accepting applications and determining their compliance; 
 Analyzing and processing data needed to determine the outcome; 
 Defining leader and evaluating the remaining members 
 Notification of the Parties about tender results; 
 Tips and advice on each stage of the tendering process. 



Since this industry is currently quite actively investigated by analysts and experts, it is 
necessary to provide prospects for future improvements and reorganizations. My vi-
sion of improving capabilities and functions is as follows [27-36]: 

 Functioning of the system in the Internet space, providing web. Interface. 
 Possibility of notification of clients existing in the DATABASE on tender in their 

field through communication means; 
 Organization of different methods of customer notifications about tender process 

and results using modern means of communication; 
 The ability to automatically fill the database with clients, who may be potential 

participants of a particular tender; 
 Ensuring cooperation with the information systems of similar type to exchange 

data and opportunities. 

So it is possible with confidence to say these and several other tasks, the system is 
able to satisfy the wishes and needs of clients, as those representing public property 
and private. 

5 Objectives and Tasks of the Article 

The purpose of this article is to solve the following tasks: 

1. Define functional requirements for the projected information system; 
2. Based on the outlined functional needs, determine the appearance of the nucleus of 

the information system, how will be stored processed data and accrued result; 
3. Offer practical solutions on specific tasks that rely on the information system. 
4. Describe the expected effects of the implementation of the system. 

6 Main Material of Research 

6.1 Defining Functional Requirements 

To design such a system, you need to do the following steps: 

1. Analyze and describe the system 
2. Develop a conceptual model 
3. Develop data logical model 
4. Development of convenient interface and information input and output 
5. Development of architecture and combination of all modules. 

Let’ depict the system's functioning requirements with SYSML Diagram (Fig.1) [3]. 



 
Fig. 1. SYSML Tendering System Requirements Chart 

6.2 Information System Kernel View Definition 

The information system should be adapted for organizing tenders of large projects. A 
large project (tender) can consist of several tenders that divide the main order into 
multiple orders. This is due to the fact that large projects often set themselves to per-
form tasks from different industries, which makes it impossible the task of a single 
supplier. Each tender consists of a proposal (sub-order), which has its own conditions 
and several applications that satisfy these terms (Fig. 2). 

 
Fig. 2. UML Component Diagram – A diagram of a system for tendering of large projects  



We will analyze the activity of the system of tenders according to the general tender-
ing process. Information about the system (as a user) the sequence of actions that it 
must perform to achieve the purpose and for the developer, who is implementing the 
software part of the system. Show what processes can be performed simultaneously, 
and which require a preliminary assessment of other parts or processes of the system 
(Fig. 3) [4]. 

Collecting customer data

The choice of date for accepting requests

Formation of basic tender conditions
Formation of additional tender conditions

Setting a budget

Refusal of requestAcceptance of requests

Data analysis

Formation of result and communication of parties

 
Fig. 3. UML Activity Diagram of the tendering system for large projects 

The system interface with the outside world, namely, the information flows between 
the system and the external entities with which it should be connected consists of 
information flows between the customers and suppliers, and the IS itself, as it proc-
esses and stores information in Database. Let’s identify these external entities as well 
as the only process that reflects the main purpose or nature of system (Fig. 4-5) [1]. 



 
Fig. 4. DF Diagram of the tendering system for large projects 

 
Fig. 5. DF Diagram of system of tenders for large level 1 projects 

Information streams of incoming and outgoing data contain information about tender, 
order, customer, supplier, application, and system management. The initial data is the 
outcome of the tendering process, structured customer information and tender (Fig. 
6). For proper collection of knowledge and processing of incoming information nec-
essary for the design and operation of the tendering system for large projects, a certain 
model should be selected with the help they will be shown for further processing and 
Save.vOne of the most user-friendly unified Data View Tools is the "Essence-Link"  
(Entity-RELATIONSHIP model, ER-model) model [2]. The "entity-relationship" 
model is based on some important semantic information about the real world and is 
intended for logical representation of the data. In our case, information is about ten-
ders of their participants, elements of objects and subjects of their holding. It defines 



the values of data in the context of their relationship with other data. The fact that 
from the "Essence-link" model can be generated by all existing data models (hierar-
chical, network, relational, object), so it is the most common. 

 
Fig. 6. General model of tendering system 

Any fragment of the projected system can be represented as a set of entities be-
tween which there is a set of links. It is possible to allocate the following main enti-
ties: Supplier, application, hanged person, tender, customer, and offer. 

 
Fig. 7. Knowledge representation with the help of the entity-relationship model in a notation 

marked 

To design the database structure, use the method of semantic modeling. Semantic 
modeling is the modeling of data structure, relying on the meaning of this data. Vari-
ous chart variations are used as a semantic modeling tool (ER - Entity-Relationship).  



In developing ER-models, it is necessary to obtain the following information about 
tender and objects and subjects involved in its conduct: 

1. List of tender entities. 
2. List of entity attributes. 
3. Description of relationships between entities. 

ER charts are convenient because the process of allocating entities, attributes, and 
relationships is iterative. Having developed the first approximate version of the dia-
grams, we specify them, with the decomposition analysis of the system. This docu-
mentation, which records the results of the analysis, is the ER charts. [2] 

We will describe the work with ER-diagrams close to the Barker's notation, as quite 
easy in understanding of the basic ideas. This section is rather illustration semantic 
modeling methods, than complete introduction into this area.  

 
Fig. 8. ER – the IS chart for holding tenders of large projects. 

Each entity has its own number (ID), which basically is the connection between the 
entities. Most relationships between entities are type one-to-many. Let's depict the 
verbal with each of these links: 

 One  Tender contains one Proposal; 
 One  Tender can contain one Tender Father (Hierarchy of tenders); 
 One  Tender can contain many Tender descendants (Hierarchy of tenders); 
 One  Customer can provide many Proposals; 
 One  Provider can provide many Request; 
 Many Requests can be provided for one Tender; 
 Many Requests satisfy one proposal; 



 Many Contact persons control many Tenders 
 (One Contact person can control many Tenders і One tender can control many 

Contact persons); 

Association between the entity the contact and tender entity should be done in many-
to-many relationships, but given that it is difficult to implement this relationship in 
practice, it will apply one to many links. Each developed block and model of devel-
oped information system must interact and exchange data among themselves. This 
happens as follows (Fig 9): 

 
Fig. 9. SYSML Block diagram systems for tenders 

6.3 Practical Solutions for Specific Problems 

In order to present knowledge in the system of tenders for large projects, it is recom-
mended to use two basic methods: by using a database designed using Microsoft SQL 
Server tools, as well as the designer design of an ADO database .NET in an environ-
ment in Microsoft Visual Studio 2008 programming Languages C#. The following 
rules are used to represent the code, in the form of logical operators and selector op-
erators, which are represented using classes-objects. This is due to the use of object-



oriented programming. This ensures that all the necessary requirements for submitting 
the rules are fulfilled in the system. This type of data image corresponds to a modern 
vision of knowledge preservation, and provides an opportunity for quick, alteration, 
addition or removal of specific knowledge. In addition, it provides substantial benefits 
in considering the use of time and human costs necessary to create design and main-
tain operation. The methods of logical derivation of decisions in the system are per-
formed either directly through the graphical intelligent interface or there is a possibil-
ity through the peripheral device type printer. The intelligent graphical interface will 
combine the interface with the database, with the knowledge and apparatus of deci-
sion making and formation of conclusions and analyses. Decisions in the system are 
made in accordance with the conditions of tendering and action of the user, the system 
is built in object-oriented style, so the reaction to each user action is a certain method, 
a specific object necessary to satisfy the execution of actions of the user. Data storage 
is implemented by using a relational database model.   

6.4 Expected Effects from System Implementation 

The use of the system is quite wide, ranging from different institutions or organiza-
tions, even legal entities who individually want to hold a tender, and for mass use, 
where everyone has the opportunity to submit an offer for the organization Tender or 
apply for participation in the already established tender. The main consumer and cli-
ent are public institutions, as most of all tenders that are conducted on the territory of 
Ukraine is state order. Therefore, users will be employees of this type of institutions 
or organizations that specialize in tendering, experts in the field of tender documenta-
tion, procurement markets for a certain analysis through the system. 

The use of information communication technologies should optimize the tendering 
process and create an effective organizational structure. 

Each information system should foresee an element of economic effect, so that the 
system can ensure the possibility of further functioning and provide developers with 
the impact of time and economic resources on its creation. This effect is provided by 
the system due to various methods. The main sources are customers who want to ten-
der, those who want to apply for tenders, and those who simply need information 
about available tenders, suppliers or customers. Another potential source of similar 
systems may be to use a database of a projected system of tenders for large projects. 
Therefore, the following ways of obtaining the economic effect are envisaged: 

1. By registering clients in the system for receiving information concerning tenders, 
suppliers, customers and available tender experts. This type of foreclosure may be 
urgent in nature, one-off or relatively amount of information. 

2. By obtaining tender documents for tenders that are conducted. This type uses most 
of the information systems of this type. 

3. Due to the percentage from economic success of the tender. 
4. By granting access to other systems to the database. 



Thus, we can say with confidence that the system is able to provide not only eco-
nomic resources its functioning but also their accumulation for further development 
and improvement of the system. In addition to the economic effect, such a system 
contains an organizational effect that will reduce the loading of personnel, for exam-
ple, in the organization of tenders, engaged in troublesome work related to collecting, 
analyzing data and various types of work with Documents. Also, the existence of such 
a system in each institution that is the permanent initiator of tenders, eliminates the 
need to use the services of agencies or organizations engaged in tendering, which in 
turn will be the authority of the institution and Morale of the workers. 

7 Conclusions 

For the projected information system the necessary functions were defined, on the 
basis of which the functional requirements of the core system were formed and the 
question: in what form and structure the data should be stored, so that the system 
effectively Solve the necessary tasks. Also predictable effects of the implementation 
of the system are considered. The main problems that had not been touched by this 
time were: Intellect ability of the system when choosing the winner of the tender, 
organization of tender of large projects and how to keep information about the hierar-
chical structure of this data? During the writing of the article, these questions were 
resolved and described. Thus, it can be concluded that the information system is de-
scribed in the article in general and can be technically implemented with the help of 
arbitrary platforms and technologies and it can be used from different institutions or 
organizations, even legal entities that individually want to hold a tender and for mass 
use, where everyone has the opportunity to submit an offer for the organization of a 
tender or apply for participation in the already established tender 
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