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NETWORK GRAPH USING IN WORKS PLANNING TASK 

 
Large-scale projects of modern society, carried out by various departments and 

specialists, include a large number of different types of work. A network graph (or 
network model) is the basic planning document for network planning and 
management. It is an information-dynamic model of the sequence of work and the 
relationships between those works that must be fulfil to complete a single project. 



The purpose of the study is to evaluate the possibility of using in the 
apparatus of mathematical modelling in management decisions, improving the 
theoretical and methodological tools, developing a suitable Web-service, providing 
practical advice on the possibility of planning the implementation of complex 
projects, monitoring the process of their implementation and making necessary 
adjustments. 

Suppose that there is some work to be done and that many, many employees - 
individual employees, groups, teams or entire businesses - have to take part in this 
common, "big" job, so that individual tasks will be assigned to different people, 
groups, teams, and so on. Questions arise:  

• How best to distribute employees to do all the "big" work in the shortest 
possible time?  

• How to distribute resources (labour, materials, finances, equipment) so 
that all the "big" work is the cheapest?  

• What to do if, in the course of the work, it turns out that individual 
employees do not meet the deadline set by the plan?  

• Where to throw reinforcements (tools, equipment, people)?  
• How to find out what is currently the most important, where is the most 

responsible area, on the results of which depends the success of the whole case [1]?  
The very process of ordering the network graph leads to the need to take into 

account all the links of "big" work. The main characteristic of each work – its 
expected duration of execution – in graph theory is called arc length. The presence of 
this numerical estimate makes it possible to perform a mathematical analysis of the 
network graph. 

As a result of the sources analysis [2], [3], [4] it is possible to determine, first 
of all, such its parameters:  

• the earliest possible start time for each job or the occurrence of each 
event;  

• the latest permissible time of completion of each job or the occurrence of 
each event, which will not cause a delay in the deadline for completing all the "big" 
work;  

• time reserves for each job – how many units of time can be delayed the 
execution of this work without delaying the termination of "big" work or even 
without to change the timing of other jobs of the graph; 

• a so-called critical path can be found – the longest path leading from the 
initial event of the schedule to its final event; 

• the most important at any given moment of work can be found – these 
are the works in which time reserves are minimal 

Let us consider the problem of constructing a network model, which includes 
the works A, B, C, ..., G and reflects the following ordering of works: A, B, C – the 
original works of the project; A precedes D; В precedes Е; С precedes F; D, E 
preceded G. The duration of its execution is specified for each work: A = 1; B = 4; C 
= 3; D = 2; E = 6; F = 6; G = 4. 

We can calculate the network model of this problem by the sector method (see 
Fig. 1). 
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Fig. 1. Sectoral method of network model calculation. 

We created a program in the form of a Web application. Web application 
created using such tools and technologies as PHP, Perl, MySQL. 

The basic idea of this web site is to enable users to plan the implementation of 
complex projects, to follow the process of executing long-lived projects, to make 
adjustments to their projects. 

The project data entry process is broken down into several steps: 
• input of individual project works 
• definition of the initial works of the project 
• description of the parameters of each work (the order of execution, the 

resources expended, the duration of execution) 
• description of project parameters (days off (days that will not be 

included in the project scheduling), project start date) 
At each step, all data is subject to mandatory validation (check the uniqueness 

of the name of each job, check for the original works of the project). At the step of 
introducing interdependencies between works, a network graph is constructed. The 
network graph constructing method reflects the dependencies of all jobs and greatly 
simplifies the input of dependencies between works. Building a network schedule 
involves: adding and deleting events, adding and deleting jobs (see Fig. 2) 
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Fig. 2. Network graph modelled by program. 

After the project data entry procedure, the program allows you to view the 
results: total project duration, approximate date of completion, including days off, 
duration of each work separately, early and late start and end terms of each work, 
resources spent on each work (see Fig. 3). 



 
Fig. 3. The results of the program. 
To analyse time parameters of the network model, the program builds a 

timeline of the project that shows the percentage of tasks completed (see Fig. 4).  

  
Fig. 4. Timeline of the project. 

After logging in to the system, each user receives additional features: 
• save the projects, with the possibility of their further editing, to view the 

list of their projects; 
• keep track of project work using an event calendar and timeline of the 

project; 
• add to project managers (ability to manage a project by several persons at a 

time). 
Conclusions. The use of network planning system helps to develop the optimal 

variant, which is the basis for the operational management of a complex of works 
during the implementation of a particular project. The main planning document in 
this system is a network graph that represents an information-dynamic model that 
reflects all the logical relationships and results of the work required to achieve the 
ultimate strategic planning goal. 

The main feature of the program is the solution of the problem of planning the 
implementation of complex works, which in turn provides network models and 
network graphs, which simplify the understanding of the whole model, provide 
optimization of the developed schedule based on mathematical methods. The 
program outputs scheduling results in a graphical and textual presentation that makes 
it easy or obvious to make a decision for the manager, while saving the project allows 
you to watch the events and make adjustments to the model to improve optimization.  

When analysing network graphs, it is considered that the duration of each job 
does not depend on the moment of its beginning, which is not always true in reality. 
It should be noted that further extension of the problem by introducing additional 
dependencies seems appropriate and creates the basis for further research. 
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THE ROLE OF COMPUTER-ASSISTED EXPERIMENTS IN 
ENHANCING STUDENTS´ INTEREST IN PHYSICS 

 

This paper is focused on modernization tendencies in current natural science 
education. It deals with the ways of implementing digital technologies into physics 
teaching.  The research is based on a generally-valid fact that most students consider 
computer-assisted experiments very attractive. Because of this, the authors of the 
paper present an innovative educational approach which could stimulate students´ 
motivation as well as curiosity for finding out how the nature works. Moreover, a 
survey analysis about students´ opinion on physics computer-assisted experiments is 
included in this paper.  
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