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Integral observation and analysis of the fulfilment of a business task ensures a better planning of the whole process and it increases the efficiency of managing these processes. The model of network planning has a considerable advantage over all other methods that analyse the process of the project's realisation as a whole. It ensures a sufficiently clear overview of the fulfilment of the whole task, an unambiguous review of the logic development and the interdependence of the parts of the process. It also provides a  more precise and a more accurate setting of the time limits for them and for the whole proces. The concept makes it possible to compare different plan versions with relatively low effort and means, as well as reduce routine jobs by taking into consideration the possibility of using electronic computers. It is, in fact, a model that enables planning, coordination and control of complex processes which require essential time coordination among the large number of partial tasks in order to accomplish the whole business task within a particular time limit and with minimum burdening of the factors included in the realisation of the whole process.
1. INTRODUCTION
In times of growing specialisation, planning and managing the systems become even more complex. Coordination among the participants who take part in performing certain business tasks is of great importance and it has a significant effect on its efficiency. Effective managing is a prerequisite for efficient and timely performing of business tasks. If those who will carry out a single task, as part of a more complex undertaking, possess the means for planning and supervising the time limits for their fulfilment, their interdependence and order, as well as the economic component, then the conditions for efficient managing in the process of carrying out complex tasks actually exist. Common methods of planning the fulfilment of a business task usually deal with partial planning. Nevertheless, defining the tasks which need to be carried out individually and the already set operational plans do not guarantee their timely and efficient fulfilment.
Integral observation and analysis of the fulfilment of individual business tasks ensures better planning of the whole process and it increases the efficiency of managing it. The model of network planning has a considerable advantage over all other methods that analyse the process of the project's realisation as a whole. The possibility of the complete separation of not strictly separate methodological units included in network planning is, among other things, a novelty which this model puts ahead of all other models. 
The possibility of the simple use of electronic computers ensures a cost-effective determination of the optimal procedure and control of the fulfilment of the complex business tasks.
2. BASIC TERMS IN NETWORK PROGRAMMING
Each analysis involved in network planning uses a particular number of basic terms. Since these terms will be used in this paper, they will be pointed out and defined. Thus, the potential ambiguities, which could emerge in their meaning, will be avoided.
In terms of network planning, each undertaking, process or task that represents the object of planning is considered as a project. It is any business task that could be defined as a set of economic, organisational, technical or  other tasks directed to the accomplishment of a certain complex task. The term includes all undertakings, such as a small task, which consists of a small number of partial tasks; a more complex task; and a major task, which involves numerous jobs and a large number of executives. The criterion for understanding a task and for defining it as a project is not its size, but rather - its complexity. It is essential that it represents "a final range of appropriate and arranged operations which are carried out on the homogeneous set of elements of a problem in order to achieve a particular set of goals"
. 
A term defined in such a way involves tasks from different sectors. In fact, in terms of network planning, there is no business task that cannot be defined as a project. Hence, the following can be defined as a project: introduction of a new product, scientific-research thesis, realisation plan of an investment undertaking, construction of an industrial facility (e.g. building, plant, streets, housing complexes, bridges, etc.), selling of final products, organising conferences, making films, etc.
Activity is part of a project, which, from the executional and economic point of view, can be regarded as a separate unit. It must be defined in such a way that its beginning, duration time and its end, as well as the number of factors needed for its fulfilment can be determined.
In all methods of planning, including network planning, a project is divided into its constituent parts. Each task (job) within the project is regarded as an activity. An activity can represent (1) a segment of the work process which requires means and time for its completion, (2) process of waiting (only time is needed) and (3) dependence on other activities. If the activity possesses the first or the second quality, it is called a real activity. Hence, the last quality denotes a fictional activity.
The activity that must be completed before the analysed (observed) one, which determines its initiation, is a previous activity, and the one whose initiation is determined by the completion of the observed one is a subsequent activity. For instance, activities involved in the project of a construction building are: reinforcement of foundations, construction of floors, construction of a roof, painting, carpentry, etc. If the construction of floors is an observed activity, then the reinforcement of foundations is considered as a previous activity, and the subsequent one is the construction of a roof.
Occurrence refers to the moment of time when the activity (or more of them) or the whole project has started and ended. Naturally, since that is a moment of time, it reflects the condition that does not involve any activity and, therefore, no consumption of time and means. 
Each activity and the whole project have an initial and final occurrence. The initial occurrence is the condition which shows that the activity (or project) can start and the final occurrence represents the moment of the activity's (or project's) end.
Setting the date of the occurrence determines its time limit, as well as the time limit of the beginning and end of the activity or project. Occurrence involves, for example, the following: initiation of the reinforcement of foundations, ending of the reinforcement of foundations, etc.
3. STRUCTURE ANALYSIS
As a part of project planning, structure analysis involves research and setting the order of the activities within the project and their interdependence. For a given project, the activities are set and the list of activities is made. Which part of the project will be taken as a separate constituent task (activity) depends on the complexity of the project and of the goals which should be accomplished through the plan, considering that the conditions which define an activity are met. 
For instance, if there is a large project that consists of more partial projects, i.e. individual units, it is common to regard each partial project as an activity within the global project. The structure analysis is then made on two levels: first, individual projects are analysed separately (in more detail) with their parts (activities); second, within the analysis of the whole project, each of them takes the function of only one activity (basic structure) of the project. Once the activities are set and the project is divided into technological-technical and economically independent constituent parts, the list of the activities is made. It contains a description of the business task, which is a part of each activity and it represents an initial basis for the analysis of the order and interdependence of the activities.
Qualitative analysis of the project structure determines interdependence of the activities. While analysing the project, it is highly necessary to correctly determine the previous and subsequent activities so that in further analysis, interdependencies, which in reality do not exist, would not emerge.
If, for each observed activity, the following questions are put, then an accurate list of the interdependence of activities can be made: (1) which are the activities that precede it, (2) which activities immediately follow the observed one and (3) which activities can be performed independently of an observed one or simultaneously (parallel) with it.
Defining the activities, their order and interdependence can be done by the use of a) a table with the list of activities and b) a network diagram. These two methods of defining the project's structure will be used and, therefore, analysed in this paper.
3.1. Table of activities
The table of activities consists of two columns. In the first one, there is a list of all the activities and in the second one, the previous activities are listed i.e. those which must be carried out before the initiation of the activity stated in the first column. Such systematisation and listing of the activities can serve well for designing the network diagram. Such a method of establishing the order of activities and their interdependence is simple and, at the same time, sufficient for the analysis of the project structure.  
3.2. Network diagram
The network diagram represents a graphical breakdown of the project. It is a mathematical model of the project by which an observed business task can be analysed and by which the results for the analysis of its structure can be obtained.
The network diagram (model) of the project gives the order of the fulfilment of activities. The activity is graphically shown by a directed arrow, while its length does not show the measure of the activity. It only shows the existence of the activity and its place in the project's structure. The fictional activity is shown by a dotted arrow.
The occurrence is graphically shown by a circle. Since every activity has an initial and final occurrence, every arrow has a circle at the beginning and at the end. Therefore, it can be concluded that the network diagram has the shape of a range of arrows connected with circles.
When the network diagram has been drawn, numbering of the occurrences is done. A number is given to each occurrence (circle). The initial project's occurrence is numbered with 1 and the final one with n. Other occurrences are marked by numbers taken from the interval (1, n). In addition, the condition that i<j should be met (i denotes an occurrence which happens at an earlier time, i.e. j an occurrence which happens at a later time). 
If the initial occurrence is marked with i and the final one with j, which is allowed by the rules of numbering, then activities can be marked with Aij. The sign shows the occurrence in which the activity has started and the one in which it ended. In order to make a graphic breakdown, so that it corresponds to the reality i.e. to the list of the activities and to the technically determined order, it is necessary to stick to a couple of basic rules while drawing the network diagram. The proper application of the rules ensures and leads to the accurate design of the diagram.

The network diagram will be drawn properly and without difficulties if the following are correctly observed: which activities must be carried out before the initiation of the given activity, which activities can be carried out simultaneously, which activities can start after the completion of the given one, and which are the other activities that must be completed at the same time as the given activity.

An accurately drawn network diagram must meet the following conditions: (1) there is only one initial and final occurrence (circle), (2) there is at least one way from the initial to the final project occurrence, (3) there is a way to the final project occurrence from each occurrence (circle) and (4) a circular flow of the activities cannot exist.

4. TIME ANALYSIS
Carrying out any kind of business task or activity is connected to the flow of time. Therefore, the analysis of the order and interdependence of the activities, although it can be done separately from the analysis of time, is not a complete analysis of the project. Analysis of the project is completed when the model includes time as well. At that point, time needed for the completion of the project can be calculated, its development in terms of time can be supervised and meeting the time limits can be influenced.
Analysis of time in network planning includes: 1) setting the time parameters of the activity (setting a duration time for each activity) and 2) setting the duration time for the completion of the project.
Duration time of an activity is determined based on the description of the activity and available factors which perform the activity. Namely, the same task can be carried out within different time limits, depending on the number of employees, the type and quantity of means of production, organisation of work and similar. Duration time of all the activities involved in a project must be given in the same time units and those are usually: hours, days, weeks and months.
Depending on the type of work which represents a certain activity, duration time can be given either determinedly (standardised precisely) or stochastically (already known law of the probability of the duration time of an activity). This fact resulted in two basic methods of time analysis in network planning: 1) Critical Path Method (CPM) and 2) Programme Evaluation and Review Technique (PERT). In this paper, only the Critical Path Method will be described because our project has determined the duration time of an activity. Time analysis, according to the critical path method, consists of setting 1) the duration time of an activity, 2) duration time of an occurrence and 3) duration time of a project.
(1) Duration time of an activity is determined based on the standard in a unit of time. For example, two employees install a window in 0.5 hours. Since the activity is marked with Aij, this time and the duration time of the activity will be marked with tij.
(2) Duration time of an occurrence can be calculated after determining the duration time of the activity and after completing the network diagram of the project. Each activity is connected to four duration times of the occurrence: the earliest initiation time of the activity, the earliest completion time of the activity, the latest initiation time of the activity and the latest completion time of the activity.
The activity Aij can start when the occurrence i has been accomplished. It means that it can start at the moment of the completion time of the previous activity with the longest duration time. Consequently, the earliest initiation time of the activity is determined by the duration time of the previous activity which needed the longest period of time to be completed. The earliest initiation time of the activity Aij, which has the duration time tij, will be calculated according to the pattern:

tio = max (ti-s + ti-s,i),   tio = 0         
          (1)
which is a result of the definition of the earliest initiation time of the activity. 
Summing up the earliest initiation time and the duration time of the activity, we will get the moment of the earliest completion time of the activity. The earliest completion time of the project tno is equal to the earliest completion time of the last activity because the project is completed when the last activity has been carried out.  
Once the earliest initiation time and the earliest completion time for each activity in the project has been established, the latest initiation time and the latest completion time of the activity can be determined. 
The activity Aij has to begin at the latest moment which can ensure its completion until its latest completion time. The latest completion time of the project is equal to its earliest completion time because there is no activity between these two values, two moments of the occurrence.
The latest initiation time of the activity is equal to the difference between the latest completion time of the activity and its duration time; the duration time of the activity is deducted from its latest completion time.
The activity Aij has to be completed at the latest moment which will not allow the extension of the completion time of the project. The completion time is, therefore, determined by the duration time of the subsequent activities. The stated request and limitation result in the relation used to calculate the latest completion time of the activity:
tj1 = (tj+r – tj,j+r),   tn1 = tno                                   (2)
The activity Aij has to be completed in the interval determined by the latest completion time and the earliest initiation time. This interval determines the longest duration time of the activity and it denotes the maximum allowed duration time of the activity.
Each activity whose duration time is less than its maximum allowed duration time has a particular time reserve. It bears special importance in the time analysis because it provides the information whether the initiation of the activity can be postponed and for how many units of time it can be done, but under the condition that it is completed within the latest completion time. Thus, it represents one of the most important elements of management in the planning of the project. Such an activity possesses a free time reserve, which shows how many time units later, after its earliest initiation time, can the activity start and it is calculated by the following formula: 
Rij = tjo – ( tio + tij)                            
     (3)
The activities whose free time reserves equal zero, which means that there is no flexibility in their completion times, have to be carried out at the exact determined time i.e. start at the earliest initiation time and end at the latest completion time. The activity that has such a quality is called a critical activity.
The path that starts from the initial occurrence of the project and ends at the last occurrence of the project and consists of strictly critical activity is called a critical path. As it consists only of critical activities, it has no time reserves. The critical path is the longest path from the first to the n-th occurrence and it determines the completion time of the project, i.e. the shortest time within which the project can be completed.
(3) At this moment, it can be stated that the duration time of the project equals the time of the critical path, which is given by the value of the last occurrence (n) of the project.
Consequently, the duration time of the project can be reduced only by reducing the duration time of the critical activities. The analysis of the critical activities indicates the potential difficulties in the realisation of the project. It points to the activities which require special treatment and to which we need to pay particular attention. The time analysis done by the critical path method ensures the establishing of the activities that have the time reserve and it also reveals the spots (jobs) where there are unused resources. Their dislocation to the critical activities affects the reduction of the duration time of the critical activities i.e. the reduction of the duration time of the whole project.

5. PROJECT'S DESCRIPTION - FITTING IN THE COMPUTER

CENTRE
Let us consider a complex project that can be planned/managed with the assistance of the previously described method. A research organisation (an institute) would like to have a computer centre and to install equipment in it. In order to accomplish that, it would have to start establishing the tasks needed to be carried out for the realisation of the whole plan and the time needed for the fulfilment of these tasks. Such a project requires certain preliminary procedures which include: seeking an offer given by the computer equipment manufacturer, making certain decisions on the boards responsible to do that, making the purchase, preparing suitable premises, installing the machines, insuring and training the staff for maintaining the centre and for the work in it, training the researchers for the proper use of the computer centre and testing the proper functioning of the equipment.

Therefore, a list of all the tasks that need to be carried out within the project, i.e. which make the project, is done. Those are shown in Table 1.
Table 1. Activities, dependencies and duration of individual activities
	Description of the activity
	Depends on the activity
	Mark

of the          activity
	Duration time

	1. Justifying the necessity for the computer centre and inviting the experts to the discussion                                            
	_
	A12
	2.0

	2. Gathering the experts' opinions and holding the meetings of experts                                                                       
	1)
	A23
	4.5

	3. Drawing up the draft of the project and submitting it to the experts                                                                               
	2)
	A34
	5.0

	4. Rewriting of the project according to the remarks made in the discussion  
	3)
	A45
	2.0

	5. Director's evaluation of the project  
	4)
	A56
	1.0

	6. Director's preparation of the proposal for the management
	5)
	A67
	1.5

	7. Management studying the director's proposal and request for the purchasing of the equipment for the centre
	6)
	A7.10
	6.5

	8. Management making the decision on the computer centre  
	7)
	A10.12
	2.0

	9. Appointing a team of experts which will manage the tasks and define their duties
	5)
	A68
	1.0

	10. Drawing up of the work programme of the experts team
	8) and 13)
	A12.13
	4.5

	11. Reducing the number of companies which made offers, as well as the number of machines to be purchased
	10)
	A13.14
	10.0

	12. Studying the qualities of the shortlisted machines based on the available data
	9)
	A8.11
	5.5

	13. Determining the shortlisted machines based on the studied qualities and prices
	12) and 15)
	A11.12
	2.0

	14. Giving the instructions for obtaining the offer for the purchase including the list of companies to which the instructions will be sent
	5)
	A69
	2.0

	15. Gathering the offers  
	14)
	A9.11
	5.0

	16. The experts team visits the potential suppliers
	11)
	A14.15
	8.0

	17. Making the experts report on justification for the selection made regarding the equipment
	16)
	A15.16
	2.5

	18. Drawing up of the economic part of the project
	12) and 15)
	A11.16
	2.0

	19. Accepting the suggested supplier who would conduct negotiations on signing the purchase contract
	17) and18)
	A16.17
	8.0

	20. Making a decision on the purchase and signing the contract               
	19)
	A17.18
	2.0

	Description of the activity
	Depends on the activity
	Mark

of the          activity
	Duration time

	21. Waiting for the equipment to be delivered including the delivery time
	20)
	A18.26
	30.0

	22. Installing of the equipment
	21) and 37)
	A26.27
	12.0

	23. Previous testing of the installed equipment  
	22)
	A27.28
	2.0

	24. Official acceptance of the equipment and its final testing
	23)
	A28.29
	2.0

	25. Handing over of the computer centre to the programmers
	24) and 29)
	A29.30
	6.0

	26. Drawing up and testing the programme for training the staff in the proper use of the centre
	25)
	A30.31
	3.0

	27. Running of the training course                                                         
	26)
	A31.32
	14.0

	28. Selecting the staff for maintaining the equipment                           
	19)
	A17.25
	8.0

	29. Training the maintenance staff at the supplier's premises
	28)
	A25.29
	18.0

	30. Establishing the technical specifications of the premises for the equipment   
	20)
	A18.19
	4.0

	31. Performing the construction work
	30)
	A19.20
	9.0

	32. Official acceptance of the construction work
	31)
	A20.21
	2.0

	33. Installing the fittings
	32)
	A21.23
	6.0

	34. Official acceptance of the fittings                                                    
	33)
	A23.24
	1.5

	35. Installing the air conditioning                                                          
	32)
	A21.22
	10.0

	36. Official acceptance of the air conditioning equipment                    
	35)
	A22.24
	2.0

	37. Correction of the construction work based on the remarks made by the committees that performed the official acceptances
	34) and 36)
	A24.26
	4.0


5.1. Analysis of the project's structure and time
Qualitative analysis determines the order and interdependence of the activities.  These connections among the activities are determined by the content of the activities i.e. by the tasks which represent the activity. The following interdependencies exist and are established in this project based on the established activities and their content, as demonstrated by the dependencies shown in Table 1.
Based on such an analysis and on the established interdependence of the activities, a graphic breakdown of the project, i.e. a network diagram, can be made. Qualitative analysis also determines the completion time of the activities. Therefore, prior to drawing up the network diagram, we will establish the completion time of each activity and fill in the table with the list of activities which contains all elements needed for the diagram and for the project's time analysis. Based on the values in the above table, a network diagram can be made which includes the time analysis and determines the completion time of the project.
By using the available data from Table 1, the column Mark of the activity is constructed. It graphically shows the order and interdependence of the activities. At the same time, the numbering of the activities has been done, from the 1st (the initial occurrence of the project) to the 32nd (the final occurrence of the project). The duration time of the activities has been done as well and they are presented in the column Duration time in the table.
1) The values of the duration time of the occurrences are calculated by using relation (1). To demonstrate, we will calculate the earliest initiation time of the activity A9.11, which, at the same time, denotes the earliest occurrence of the 11th occurrence. The calculation goes as follows:
t11.0 = max (t80 + t8.11; t90 + t 9.11) = max (15.5 + 5.5; 16.5 + 5.0) = 21.5
2) After calculating these values for all the occurrences, we get the earliest occurrence of the last occurrence of the project, which is t32.0 = 129.5. This value ensures the calculation of the latest time the occurrences happen. In order to demonstrate it, we will again take the 11th occurrence. From relation (2), we get the following:
t11.1 = min (t16.1 – t11.12; t12.1 – t11.12) = min (49.5 – 2.0; 24.5 – 2.0) = 22.5
3) Based on the calculated time when the occurrences happen, the free time reserves are calculated, which ensures the determining of the critical activities, critical path and completion time of the project. 
To demonstrate it, we will calculate the free time reserves for activities A11.12 and A12.13. By using relation (3), we get the following:
R11.12 = t12.1 – (t11.0 + t11.12) = 25.5 – (21.5 + 2.0) = 1.0
R12.13 = t13.1 – (t12.0 + t12.13) = 29.0 – (24.5 + 4.5) = 0.0
Since the free time reserve for activity A12.13 equals 0.0, this result indicates that it is a critical activity. However, activity A11.12 is not critical because it has a free time reserve of 1.0 i.e. higher than zero. The calculated values for all the activities in the project will be given in the table: 1) the earliest initiation time, 2) the latest initiation time, 3) the earliest completion time and 4) the latest completion time, as well as the free time reserves.

	Activity *
	The earliest initiation time
	The latest initiation time
	The earliest completion time
	The latest completion time
	Free time reserve

	A12
	0.0
	0.0
	2.0
	2.0
	0.0

	A23
	2.0
	2.0
	6.5
	6.5
	0.0

	A34
	6.5
	6.5
	11.5
	11.5
	0.0

	A45
	11.5
	11.5
	13.5
	13.5
	0.0

	A56
	13.5
	13.5
	14.5
	14.5
	0.0

	A67
	14.5
	14.5
	16.0
	16.0
	0.0

	A68
	14.5
	14.5
	15.5
	17.0
	1.5

	A69
	14.5
	14.5
	16.5
	17.5
	1.0

	A7.10
	16.0
	16.0
	22.5
	22.5
	0.0

	A8.11
	15.5
	17.0
	21.5
	22.5
	2.0

	A9.11
	16.5
	17.5
	21.5
	22.5
	1.0

	A10.12
	22.5
	22.5
	24.5
	24.5
	0.0

	A11.12
	21.5
	22.5
	24.5
	24.5
	1.0

	A12.13
	24.5
	24.5
	29.0
	29.0
	0.0

	A13.14
	29.0
	29.0
	39.0
	39.0
	0.0

	A14,15
	39.0
	39.0
	47.0
	47.0
	0.0

	A11.16
	21.5
	22.5
	49.5
	49.5
	26.0

	A15.16
	47.0
	47.0
	49.5
	49.5
	0.0

	A16.17
	49.5
	49.5
	57.5
	57.5
	0.0

	A17.18
	57.5
	57.5
	59.5
	59.5
	0.0

	A18.19
	59.5
	59.5
	63.5
	63.5
	0.0

	A18.26
	59.5
	59.5
	90.5
	90.5
	1.0

	A19.20
	63.5
	63.5
	72.5
	72.5
	0.0

	A20.21
	72.5
	72.5
	74.5
	74.5
	0.0

	A21.22
	74.5
	74.5
	84.5
	84.5
	0.0

	A21.23
	74.5
	74.5
	80.5
	85.5
	4.5

	A22.24
	84.5
	84.5
	86.5
	86.5
	0.0

	A23.24
	80.5
	85.0
	86.5
	86.5
	4.5

	A17.25
	57.5
	57.5
	65.5
	88.5
	23.5

	A24.26
	86.5
	86.5
	90.5
	90.5
	0.0

	A26.27
	90.5
	90.5
	102.5
	102.5
	0.0

	A27.28
	102.5
	102.5
	104.5
	104.5
	0.0

	A28.29
	104.5
	104.5
	106.5
	106.5
	0.0

	A25.29
	65.5
	88.5
	106.5
	106.5
	23.0

	A29.30
	106.5
	106.5
	112.5
	112.5
	0.0

	A30.31
	112.5
	112.5
	115.5
	115.5
	0.0

	A31.32
	115.5
	115.5
	129.5
	129.5
	0.0



* Critical activities are printed in bold.

6. ANALYSIS OF THE RESULTS
Structure and time analysis, i.e. qualitative and quantitative analysis, indicates that the project can be completed in 129.5 working days. The completion time of the project is determined by the critical path time, which, from the initial occurrence of the project (1st occurrence) to the final occurrence of the project (32nd occurrence), goes as follows: 
1
[image: image1.wmf]®

2
[image: image2.wmf]®

3
[image: image3.wmf]®

4
[image: image4.wmf]®

5
[image: image5.wmf]®

6
[image: image6.wmf]®

7
[image: image7.wmf]®

10
[image: image8.wmf]®

12
[image: image9.wmf]®

13
[image: image10.wmf]®

14
[image: image11.wmf]®

15
[image: image12.wmf]®

16
[image: image13.wmf]®

17
[image: image14.wmf]®

18
[image: image15.wmf]®

19
[image: image16.wmf]®

20
[image: image17.wmf]®

21
[image: image18.wmf]®

22
[image: image19.wmf]®

24
[image: image20.wmf]®

26
[image: image21.wmf]®

27
[image: image22.wmf]®

28
[image: image23.wmf]®

29
[image: image24.wmf]®

30
[image: image25.wmf]®

31
[image: image26.wmf]®

32.



and it includes the following activities:
A12,  A23,  A34,  A45,  A56,  A67,  A7.10,  A10.12,  A13.14,  A14.15,  A16.17,  A17.18,  A18.19,  A19.20,  A20.21,  A21.22,  A22.24,  A24.26,  A26.27,  A27.28,  A28.29,  A29.30,  A30.31,  A31.32.
The free time reserve of the critical activities equals zero, Rij = 0, and must be carried out at the exact time, which means that its initiation time must start at the earliest initiation time and the duration time cannot be extended.
Other activities in the project are uncritical, which means that they do not have time restrictions. Their initiation time can be changed by the time value of the free time reserve. For example, as the activity A17.25 (Selecting the staff for maintaining the equipment) has 23.5 working days of the free time reserve, its initiation does not have to start on the 57.5th working day (the earliest initiation time). The initiation of that part of the project can start up to 23.5 working days later and can be completed within the 88.5th working day, even if it started later i.e. within the latest completion time of that activity.
7. CONCLUSION 
The process of installing the equipment in the computer centre, the purchase of the equipment, preparation of the premises, training of the staff for maintenance and qualified managing of the centre, as well as the training of the staff that will use the centre can be completed in 129.5 working days. This project is divided into 37 tasks or activities. Determining the project's completion time by a method of network programming makes the establishing of the critical tasks, regarding the time limits of their fulfilment, possible. It also enables the establishing of the tasks, which are not critical regarding the flexibility of the completion time, and it ensures the calculation of the earliest completion time of the project. 
The breakdown of the complete process of fitting the computer centre has been achieved, from the initial idea for the project to its realisation. Tasks most restricted by the time limits have been established. Control of the progress of tasks within the planned time limits has been made possible. There is the possibility of changing the set time limits for each part of the project, which includes the coordination of all companies and participants involved in the realisation of the project. Therefore, the timely completion of the whole project and the opening of the computer centre on the planned date have been ensured as well.
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MODEL PLANIRANJA I UPRAVLJANJA SLOŽENIM PROJEKTOM
Sažetak

Integralno sagledavanje izvršavanja poslovnog zadatka osigurava efikasnije upravljanje. Značajnu prednost planiranja i upravljanja složenim poslom ima model mrežnog planiranja. On osigurava jasan pregled realizacije čitavog složenog posla, jednoznačan prikaz odvijanja i međusobnih ovisnosti dijelova procesa, precizno i točno izračunavanje rokova dijelova procesa i posla u cjelini, saznanja o vremenski najopterećenijem toku, pravovremeno uočavanje čimbenika koji mogu utjecati na planirani tok odvijanja poslova i završetak cijelog projekta. Također daje mogućnost uspoređivanja varijanti plana uz relativno mali trud i sredstva. To je, u biti, model koji omogućuje planiranje, koordinaciju i nadzor kompleksnog procesa kod kojeg je neophodno vremenski međusobno uskladiti veliki broj djelomičnih poslova radi izvršenja cijelog poslovnog zadatka u određenom roku uz minimalno iskorištenje čimbenika koji sudjeluju u njegovoj realizaciji. U radu je obrađen i slučaj iz prakse: planiranje i izvedba opremanja računskog centra. Ovaj projekt je podijeljen u trideset sedam aktivnosti. Izvršena je kvalitativna analiza projekta, utvrđena su vremena izvršavanja aktivnosti, a zatim i vrijeme izvršenja cijelog posla. Otkriveni su poslovi koji su kritični sa stajališta rokova izvršenja, te aktivnosti s vremenima slobode u izvršenju. Osiguran je jasan pregled opremanja računskog centra, od ideje do predaje na upotrebu. Otkriveni su vremenski najopterećeniji poslovi što daje mogućnost nadzora vremena napredovanja poslova u planiranim rokovima, utjecaja na ispunjenje planiranih rokova pojedinačnih dijelova projekta, a osigurana je i koordinacija svih tvrtki u izvedbi projekta.
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� The task is homogeneous "if it consists of elements out of which each has at least one point of technological interdependence with other elements during their cycle".
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