Ingpopmauiiini mexnonozii

YK 004.8:57.08

A. Berdnikov, E. Shakhova

doi: 10.26906/SUNZ.2018.3.093

V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

MODEL OF INDUSTRIAL PROCESS
IN IMPLEMENTATION OF IT-PROJECT

An analysis of the IT project management was carried out using the Microsoft Project software package. Acquaintance with
the essence and tools of project management, which allows to make qualified decisions on coordination of people,
equipment, materials, financial resources and schedules for the execution of a certain project at a given time, within the
budget and to the customer's satisfaction, taking into account the specifics of the IT field. The optimization of the IT project
implementation time by the critical path method is considered. As a result of the calculation, critical, non-critical project
operations and reserves or time stocks for non-critical operations are determined. In addition, the method of optimization of
the IT project by time and cost is considered. The cross-linking of network graphs and their further ordering by the zonal
and matrix method was studied. Prepared recommendations for application of the developed model in the educational

process.

Keywords: production management, critical path method, Microsoft Project software package, time and cost
optimization method, industrial marketing, zonal and matrix ordering.

Introduction

The project is a complex management system,
without which it is not possible today to develop a firm
in today's critical economic conditions.

Each project must have a clearly defined goal and
objectives of the project. Project implementation is the
achievement of the main goal, from the lower level of
sub-targets to the highest level, that is, the main goal.

Planning and implementation of projects requires
managers of firms with special skills such as methods
for analyzing external and internal factors of the firm,
market needs, methods for planning and structuring the
project, knowledge of project management standards in
each of the groups of management processes.

Staging problems

The main reason for most of the failures of
software projects is the ineffective organization of IT
project management.

The analysis of the work of implementing tens of
thousands of projects related to the development of
software, several American corporations, conducted in
2017, showed the following:

e 35% of projects completed in time, did not
exceed the planned budget and implemented all the
necessary functions and opportunities;

e 46% of projects were completed late, costs
exceeded the planned budget, and the necessary
functions were not implemented in full;

e The average overrun of terms was 120%, the
average cost overrun was 100%, and a large number of
functions were usually excluded;

e 19% of the projects completely failed and were
canceled before completion.

During the analysis of the IT project development
process, important parameters such as certain stages of
development, sequence of events for achieving the set
goal, project timing, duration, cost, different levels of
qualification of specialists, management of work at
given resources are determined. Therefore, the risks of
ineffective planning are significantly reduced [1].

The purpose of the work

The work describes the effectiveness of managing
an IT project at a production company.

In order to achieve the goal, the following tasks are
solved:

o Establishment and formalization, as well as
choice of method for solving the problem of project cost
management;

e A model of the problem of optimal planning of
project duration and recommendations for its
application in the educational process is developed;

e Linking and further streamlining of network
graphics by zonal or matrix methods.

Main part

The process of planning the work is considered on
an example of software development for the creation of
an online store.

To date, the market has a wide range of software
tools for project management, but was selected by
Microsoft Project, as it combines the intuitive interface
of Microsoft Office and all the necessary tools for
managing the plan and resources of the project.

The sequence of works can be represented as the
next network graph (fig. 1).

Calculation of the network model of the project
being developed is the first step in obtaining a calendar
plan that determines the beginning and end of each
operation. As a result of the calculation, critical, non-
critical project operations and reserves or time stocks
for non-critical operations are determined. The
calculation of the critical path involves two steps.

The first step is called a straight run, the
calculations start from the initial event and continue
until the final event of the entire network is reached.
Calculations are performed according to the formula:

ES; :m?X(ESi+Dl-j), (1)

where max is taken for all operations that end in the j
event.
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Fig. 1. Network graph for creating an online store

In the second step, which is called back pass,
calculations begin with the final network event and
continue until the initial event is reached.

Calculations in the back pass are performed
according to the formula:

LF; = m}n(LFj -Dy) )

where min is taken for all operations coming out of the i
event [2].

The work has optimized the network model in time
and cost.

Costs of
operation 4

The idea of this method is to choose a compromise
ratio between terms and costs and to make a schedule
that provides a minimum overall cost for a given project
duration.

In fig. 2 shows the dependence of the transaction
cost on its duration.

Knowledge of the angle of operations allows
managers to compare and select critical operations
whose execution time can be reduced. The smaller the
angle of the operation, the less the cost of reducing the
time period. A steeper incline means that you need more
money to reduce one unit of time.

i .
D.  Duration of operation

Fig. 2. Scheme of cost dependence on its duration

Moreover, it is calculated by the following
formula:

a=Se=C 3)
Dn_Dc

Total costs are calculated using the formula below:
Cgeneml = Cindirect + Cdirect (4)

Based on the obtained results, a graph of
dependence of the total cost of the project on its
duration was constructed. It helps to determine that the
duration of an operation can be reduced by increasing
the use of resources, and thus, increasing the cost of the
operation [3].

However, there is a limit - the minimum duration
of the operation. At the point that corresponds to this
limit (the point of maximally intensive mode), the

further increase in the intensity of resource use leads
only to increased costs without shortening the duration
of the operation.

In complex projects to build a comprehensive
network schedule for one specialist in a short time is not
feasible. Therefore, each executor creates a network
schedule for a set of operations assigned to him, while
in the network of one unit there are events in which
other units are needed. Thus, there is a need to combine
primary networks.

When aggregating graphs, all instances of
inconsistency between individual sections of the
network are detected and eliminated through
consultations between responsible executors. In this
process, initially set the boundary events, common to
the component networks. In addition, partial
aggregation of works can be carried out. If one or
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another work of one part depends on one or another
work of the other part, additional terms of association
may appear.

When combining graphs into a general one, a
private graphic should not disappear or appear. The
combination of private network charts is based on a
combination of marginal events. For the convenience of
combining in each limiting event, all previous work
necessary for its accomplishment, and not only those
that are part of the original graph, must be indicated. As

a rule, the boundary events in different parts of the
graphs denote the same number or an additional graphic
symbol.

Here is a simple example. Figure 3 depicts two
primary network graphs with two boundary events 0 and
20. Based on a combination of events 0 and 20, we
build a third, combined graph. Each event of the
combined graph is divided in half: the numerator
records the old event number, in the denominator, a new
number [4].
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Fig. 3. a, b — primary network graphics; ¢ — network graph received as a result of association

In the procedure of streamlining network graphics,
in apparent simplicity, difficulties often arise in its
understanding.

As a result, this situation leads to the fact that the
initial arrangement of the network graph is not
executed, and because of this the result of the planning
is not high. Organizing is not only easy and convenient,
but also time and labor costs.

The ordering procedure is used in a variety of
situations.

When constructing a network graph, as a rule, a
sketch network model is first formed, the main purpose
of which is to accurately reflect the logic of the
relationship between robots. Then, this model is
carefully scrutinized for non-compliance with the rules
for building networks. After that, the so-called ordering
is carried out so that the constructed schedule has a
great visibility and simplicity and it was convenient for
them to use.

The ordering is to eliminate unnecessary logical
connections and events, to change the location of events
and works for the visual image, to reduce the number of
crossings. It is almost impossible to avoid crossings in
network graphics, but you can reduce their number. The
smaller the intersections, the more accessible for
viewing the network graph [5].

The arrangement procedure can be arranged by the
zonal or matrix method [6].

The more complex method is the method of logical
zoning in layers. The main mechanism of this method is
the conditional breakdown of the entire network graph
on the zone - the so-called vertical layers. In each layer,
the events are placed in such a way that there is no
vertically oriented arrows. In other words, one vertical
layer can not get events, between which there is a direct
connection, that is, connected by an arrow. The most
convenient way of such a breakdown is that the events
that are already placed in the layer, mentally struck out
of the graph with the works (arrows) that emerge from
it. Then the events left without the input arrows will fall
into the next layer, and so on until the final event of the
network graph. It can move from start to finish (from
left to right) by eliminating previous events, and from
end to start (from right to left) by excluding the
following events.

After placing all the events in the vertical layers,
simply change the numbering of the events or move
them, if necessary.

Arrangement can also be arranged using a more
simple matrix method, which allows topological sorting
using the adjacency matrix of vertices, in which, if there
is an edge between the vertices, then the corresponding
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(intersection of a row and a column) space is a unit, and
in the other case it is zero . If the matrix graphs of the
network model are represented by vectors Vy, V1, ... Vi
then on the basis of operations with them it is possible
to consistently exclude events that have no
“descendants” (associated with subsequent events) [7].

Conclusions

Thus, we can do the following conclusions:

1. The optimal plan for developing an IT project
allowed to identify:

1) certain stages of development, the sequence of
events to achieve the goal, the timing of the project,
duration, cost, different levels of qualifications of
specialists, the composition of work for the given

2) the only correct critical path and noncritical
operations for which it is possible to calculate time
reserves;

3) choose a coherent correlation between duration
and cost, compile an optimal schedule that provides a
minimum overall cost for a given project duration.

2. The developed model, with given direct and
indirect costs, the cost of intensification of works, can
be used in the management of an IT project in the
production company and in the learning process in
studying the discipline "Project Management".

3. Considered methods for solving the task of
streamlining  network  graphics  involves  the
implementation of several successive steps, resulting in
the partition of the graph on the layers and thus organizes

resources; the network graph.
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MogeJib NpoMHCJIOBOro Mpouecy npu snposanxkenHi IT-mpoexry
A.T. bepnuikos, €. B. IllaxoBa

IpoBenenuit anani3 ynpasiinHs [T-npoekToM 3 BUKOpPUCTaHHAM Iporpamuoro nakery Microsoft Project. 3HaiiomcTBO 3
CYTHICTIO 1 IHCTpyMEHTaMU INPOEKTHOIO MEHEDKMEHTY, L0 J03BOJsI€ KBaNi(iKOBAHO NpPUIIMATH DIllleHHS 3 KOOPIMHYBaHHS
nrofel, obnagHaHHsA, MarepianiB, QiHaHCOBHX 3aco0iB 1 rpadikiB [UIsi BUKOHaHHs NEBHOTO HPOEKTY B 3aJaHHil 4ac, B Mexax
OIOJDKETY 1 JI0 3a/I0BOJICHHS 3aMOBHHKa, 3 orjuiny Ha crenugpiky ramysi IT-texnonoriii. PosrimsHyro omTuMizaiiiro dacy
peanizanii [T-npoekTy METOZOM KPUTHYHOrO LUIAXY. Y pe3ylbTaTi 004YMCIeHb BU3HAYAIOTHCA KPUTHUHI, HEKPUTHYHI oreparii
IPOEKTy Ta pe3epBH ab0 3amacy yacy I HEKPUTHYHUX onepauiil. A TakoX po3risHyro meron onruMisanii IT-npoekry 3a
4acoM 1 BapTicTio. JlocnimKeHo 3IIMBaHHA MepekeBHX rpadikiB Ta mojaislie iX yHOpSIKYBaHHS 30HAIBHUM Ta MaTPHYHUM
MetonoM. ITiroroieHi pekoMeHaalil 100 3aCTOCYBAaHHS pO3pO0JIEHOT MOJIEN B HABYAILHOMY HPOLIECi.

Karo4dosi cioBa: ynpaBiniHHA BUPOOHMITBOM, METOJ KPUTHYHOIO LULAXY, NporpamHuii maxker Microsoft Project,
METOJ ONTHMI3alii IPOEKTY 3a YaCOM 1 BapTiCTIO, IPOMHCIOBUI MapKETHHT, 30HAIBHUI Ta MATPUYHUHA METO/ YIIOPSIKYBaHHS.

MoneJib NPOMBILNIEHHOT0 Nponecca npy ocymecrsiaennn UT-npoexra
A.T. bepnuukos, E. B. Ilaxoa

IpoBenen ananu3 ynpasneHus WT-npoexra ¢ ucrnons3oBaHueM nporpaMmuoro nakera Microsoft Project. 3nakomcTBO €©
CYLIHOCTBIO M HHCTPYMEHTAMH IPOEKTHOIO MEHEIKMEHTa, II03BOJIAIOLIEr0 KBAIM(UIUPOBAHHO NPUHUMATH PELICHUS IO
KOOPJIMHUPOBAHUIO JIIO/ICH, 000py10BaHus, MaTepUaIoB, (JUHAHCOBBIX CPEICTB U Ipa()UKOB IS BBIIOIHEHUS ONPEASICHHOTO
IpoeKTa B 3aJlaHHOE BpeMs, B Ipezaesiax OrojpkeTa M K YIOBICTBOPCHHUIO 3aKa3uuka, yduTbiBas creuupuxy odmactu WT-
TexHonoruid. PaccMorpena ontumuzanms BpeMeHH peanusanun WT-npoekra MeTonOM KpUTHUYECKOro IyTH. B pesymbrare
BBIYUCIICHUI ONpPEENAOTC KPUTHYECKHE, HEKPUTHUYHBIC OIepalid IPOeKTa W pe3epBbl WIM 3alachl BPEMEHH JUls
HEKPUTHYECKUX Olepauuid. A Takke paccMOTpeH Merox onrtuMusaimu M T-npoekra no BpemeHu u croumoctu. MccnenosaHo
CIIMBaHUE CETEBBIX TIPAapUKOB M JaJbHEHIee MX YIOPSIOYCHHUsS 30HAIBHBIM M MAaTPUYHBIM METOIOM. IloAroroBieHs
PEKOMEH/IallUH 110 IIPUMEHEHHUIO Pa3paboTaHHOK MOJIENH B y4eOHOM Iporecce.

Karoudessble ciioBa: ynpasjieHHE IPOU3BOICTBOM, METOZ KPUTHUECKOr'O ITyTH, IporpamMMHbIii rakeT Microsoft Project, merox
ONTHMH3ALMN IPOEKTA 110 BPEMEHH M CTOUMOCTH, TIPOMBILIIEHHBIH MapKETHHT, 30HAIBHBIM ¥ MATPUYHBIN METOZ YHOPSIOYEHHSL.

96



