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PRACTICAL IMPLEMENTATION OF COMPUTERIZED
PRODUCTION MANAGEMENT INFORMATION SYSTEM
IN A PRODUCTION COMPANY

Abstract
The paper presents the possibility of the realoratiof the practical
implementation of computerized production managérnmgarmation system in
a production company.
It also introduces the possibility of practical ilamentation system program
and the actions executed during the implementation.

1. INTRODUCTION

The entry of Poland into the structures of the Besn Union gave Polish companies the
possibility to participate in free trade on theritery of all countries belonging to UE.
As a result, they can gain new trading markets.

On the other hand, new firms have to begin to caenpéth the firms already acting on the
market of the “old” UE for which new markets of thewly admitted countries have opened.
In order to match the extensive competition, fifmase to invest in new technologies and the
ways of management which will help them reduce tlosts of the production without
decreasing the quality of produced goods. One @fithys of modernizing the firm is the use
of new program of the ERP type which are usedémtiodern management of the firm.

The systems of the MRP type evolved at the beginointhe 60s of the previous century,
when they were used in large computers in specathgonditioned halls, serving mainly the
needs of the aircraft industry and connected with defense system of the USA, operating
mainly the planning functions of the firm. The nekdge took place in the 1980s when the use
of MRP was extended beyond only planning functisasMRP 1l which was used for
management productive supplies as well as in acaoay and in auxiliary services. During
the most recent stage in the 1990s, MRP was padlgtiesed for all basic functions of a firm
and the ERP systems were created.
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2. TOOLS USED DURING THE PRE-APPLICATION ANALYSIS O F
THE COMPUTER SYSTEM TOGETHER WITH THE DETAILED
DESCRIPTION OF THE UNDERTAKEN INVESTIGATIONS OF THE
SUBJECT MATTER OF THE PRODUCTION COMPANY.

2.1 DETAILED DESCRIPTION OF THE PROBLEM

Metal Processing Center KOMECH seeks the compuatietisn which will make possible
steering and management of the production. The&sykas to enable up to date monitoring of
the progresses in the realization of productioresd

The implementation of such solutions which will reak possible to introduce into the
system such information as

» the degree of the realization of the order,

* possible delays,

» appearing defective products (together with thecudgson of the cause of the
problem).

The system also has to make possible deep analysislividual workers productiveness
and the possibility of the evaluation of individuptoducts under concerning the way it
influences the profit of the firm.

2.2 THE EXPECTED FORM OF THE SOLUTION

The firm expects pre-application analyeisthe computer system enabling the control and
management of the production. Within the analysixpects the information about:

» Detailed requirements of the firm regarding the tesys of production control
and management.

0 Which system to choose .
0 The analyses of chosen systems regarding theiulngsk in realization of
definite functions in the firm.

e Specifying the functional requirements of the pt&rsystem.

« Delimitation of business processes - productivealized in the firm which should be
transferred to the system.

« Defining the roles and duties of the project’s tedefining the way of realization and
implementation of functional requirements, the siwh into sub-projects within the
whole project.

« Defining the frame schedules of the work with dwisinto stages, preparing of the
detailed estimate of the realization of individfwagictional requirements.

« Defining the possibilities and the ways of managihg innovative project of the
implementation of the computer system in the firm.

2.3. THE POSSIBILITY OF THE IMPLEMENTATION OF THE SYSTEM
PLANNING OF MATERIAL NEEDS

The system of the planning of material needs (PRBMhe collection of logically related
procedures, principles of decision making and daus) aiming at translating the efficient
plan of the production into the size of the netdseim the current division and defining of the
planned covering of these needs. The system ohjigrof the material needs verifies the net
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needs and their covering when there are changém ipfficient plan of the production, in the
condition of the store or in the construction af #rticle [1].

The system of PPM in the process of the plannisggas the existing supplies of materials
according to the gross needs, and verifies théineggty of the time course of every unrealized
order in order to define the net needs. Such @&systssures the covering of the net needs by
establishing the schedule of planned orders forygpesition.

The demand for the given product of the store findd as independent when it does not
make up the function of the demand on some diffegmoduct. Shaping of the future
independent demand requires prognosis. In the ihajof firms, materials, dominating
supplies consist of raw materials, component elésnamd components which are the object of
dependent needs. The size of such demand can imeatest; however, the formation of
dependent needs is not estimated and that is wdyy ¢an be defined on the basis of the
demand for independent needs. The given produdh®fstore can be the object of the
exclusively dependent or dependent and indepenttanand in the production. The dependent
and independent demand steps out in the case tsfymed both in the current production and
in the service simultaneously.

Taking into consideration the directives, the sysie designed to control the productive
supplies to which belong:

e raw materials in the warehouse,

« unfinished elements in the warehouse,

« semi-finished products in the warehouse,

« semi-finished products in the course of the pradact

For this kind of tasks the MRP system was desigitei$. the system which belongs to
“average” as far as the price is concerned. Thésaafsimplementing the system may seem
high, but within five years after implementing &ys for itself. [12]. The newest MRP systems
deal not only with controlling the supplies of mé&és and component parts, but they were
extended to the different areas of the productot®igy of the firm [4].

At present, the overwhelming majority of medium esiand large firms use the
computerized management information system.

One of the elements of the realization of the adritmction and management in the firm is
the application of the MPS system (Production Salied). In the majority of MPS the
management of resources and the planning of tbéuption is done by hand way and on
paper. Such management leads to the limited mamageof the costs for the given product
when there are a large number of assortments. Garapsive systems of aiding the
management have been designed for these tasks [12].

The constant growth of the technical progress, ttmgewith the mass production, creates
favorable conditions for introducing in the prodantfirm new solutions connected with the
planning of the production and material needs. €areexecute this in the automatic way or by
facilitating such actions through the introductioh the data and controlling them by the
computer system [8].

System approach presented in many publicationkerentire world assumes that the firm
is treated as a kind of entity which functions @éntly thanks to technical, economic, social
and psychological factors. The firm as the syspmssesses features determining its contact
with the surroundings to which belong:

e Openness,

* social-technical shape,
« complexity,

e ability to improve [2].
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Recently, a huge growth of the use of computersha industrial production can be
observed. It also contributes to the increase tefgiration of the processes realized in the firm.
This phenomenon relates to planning of the technicaeparation and controlling of the
production, quality and sale [2].

Among these processes are:

* FMS (Flexible Manufacturing Systems ).

 CAM ( Computer Aide Manufacturing ).
* CIM ( Computer Integrated Manufacturing).

The realization of research and development (R&Mnected with the solution of the
investigative problem which appeared in Metal Pssogg Center KOMECH concentrated on
the development of the first two stages of thelémentation in the firm of the computer
system of the ERP class (Fig.1).

IDENTIFICATION ﬂ Dt
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uter systel
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COMPLETION

Release resources
Experience summary

Fig. 1. The structure and the range of the retidinaof investigative tasks in Metal Processing
Center KOMECH
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3. DESCRIPTION OF APPLIED TOOLS USED DURING THE
ANALYSIS AND THE IMPLEMENTATION OF THE COMPUTER
SYSTEM.

There are several various ways of realizing thelemgntation of the computer system of
the ERP class in the firm. Because of the prodaativaracter of the economic activity led by
Metal Processing Center KOMECH, the PMI methodolegs chosen for the realization of
implementing the computer system.

The PMI (Project Management Institute) methodoltr@gts the project as the arrangement
of stages which have identical processing structihe PMI methodology recommends that
the arrangement of stages - the cycle of the fifin® project — be individually selected for the
specific project, and here the cycle of the lifetaf project is compatible with the cycle of the
life of implementation. During the realization thie implementation according to the adopted
methodology several functional stages must be ohéted (the groups of processes):

+ Initialization.
* Planning.

* Realization.
*  Supervision.
» Completion.

The possibility of ordering these groups gives plessibility of creating a network of
actions (Fig. 2) which should be conducted in M@&alcessing Center KOMECH in order to
solve the set investigative problem. PMI definesieniareas of knowledge about the
management projects (The Project Management Knaslédeas):

* Integration management.

 Range Management.

» Time management.

* Costs management.

*  Quality management.

* Human Resources management.

» Communication management.

* Risk management.

e Deliveries management.
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In each of the areas PMI defines the processeseofianagement of the projects (PMP -
Project Management Processes), which preciselyt goirthe groups of processes realized
in the project. With the help of the simple modehtry, Tools and techniquefesults the
elements necessary for every PMP are defined. alseydefine what techniques are applied in
it and what the result of the process is (Fig. 3).

In addition to PMI methodology implemented duririge trealization of the investigative
process and determining the solution of the problether tools facilitating the work on the
project and enabling the control over the whole ghgject were used. It was mainly the MS
Project program.

Microsoft Office Project Standard 2007 Program nsaleecessible the tools for the
management projects, which combine usefulness,nadwaent and elasticity and thanks to
which one can more efficiently and effectively adisier the projects. The user can obtain
current information, control the work, scheduled #me finances of the projects and coordinate
groups of projects. This allows the user to inceeg productivity thanks to the integration of
the well-known programs of the Microsoft Office 8ym packet, the advanced options of
reporting, and controlled planning and the elastids.

Office Project Standard 2007 program allows to riefrealistic expectation with the
reference to the teams of projects, board and st on the basis of which one can create
schedules, assign supplies and administer the hutdipe various functions of the program
facilitate the understanding of schedules, for gdarthe function Factors controlling the tasks
(used to follow the sources of problems), multidevemoval (enabling the testing of the
scripts) or the emphasizing the changes (servinfpgcautomatic shading of the tasks which
are influenced by the specific change).

4. THE COURSE OF THE REALIZATION OF THE R&D SERVICE IN
METAL PROCESSING CENTER KOMECH

4.1. THE PROFILE OF METAL PROCESSING CENTER KOMEC S EEKING THE
SOLUTION OF THE INVESTIGATIVE PROBLEM

Metals Processing Center KOMECH was founded in 1980Lublin, Poland. We
manufacture metal parts for cars, tractors, forribeds of metals and food industries. Our
customer base is made up of large conglomeratas ermany, Denmark, Italy and Holland.

Our nearly 30 years of experience has put usunigue position to fulfill the needs of our
diverse customer portfolio.

The high quality of our products is the base onciwhwe build our future. This is the reason
why we introduced “Quality Assurance” syst&hN-EN ISO 9001:200in 2001. We continue
to improve this system to ensure our products remgthe highest quality.

Our Metal Processing Center is equipped with modmachines CNC (laser cutting
machine, plasma cutting machine with HD class péasmource, bending press
machine, vertical machine centers, CNC lathes apd pending machine). We also prepare
surfaces for painting through grinding. The usenafdern technologies aids our efforts of
manufacturing complex shapes and obtaining a highesrision of manufactured parts.
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Metals Processing Center KOMECH is directly coneddiy capital with the steel
warehouse named Building Materials Commercial Epmtee STALMET Co.

The analysis of Metals Processing Center KOMECH tesn conducted regarding the
possibility of the implementation of the computgstem of the ERP class and the main areas
of the activity in which the system should be firaplemented have been chosen:

e Commodity turnover
e Manufacturing process

4.2. THE REQUIREMENTS OF THE FIRM REGARDING THE SYS TEM OF
CONTROL AND MANAGEMENT OF THE PRODUCTION

The success of the undertaking is measured byaims @f the firm resulting from the use
of the proposed innovative solution. These gaiediest of all:
1. Considerably easier and quicker possibility of ging the productive costs of the so-
called technical cost of producing individual protiu

Quick and exact preparation of the calculationrtitkes

The possibility of the quick answer to the bid gits of potential customers

The evaluation of the efficiency of the individwedrk-places

Reporting the degree of the burden of the individu@k-places

Evaluation of individual workers in individual wogiaces

The possibility of the comparison of the produgsivf individual workers and teams

Quick verification of the theoretically assumedtsosf the production with the actual

costs

The possibility of the evaluation of the profitatyilof the production of every (isolated)

product

10. The possibility the evaluation of every the workerrelation to the quality of the
production (the quantity of defects — caused by weker or resulting from faulty
materials or tools)

11. Proper accounting for the quantity of the standeadte of materials and raw materials
for one product

12. Overt quality of the work of individual workers epodical evaluation sheets of the
work in particular occupation

13. Identification of products made by individual worgen individual positions.

14. Obijectivity and reliability of gathered data abthg way of work of individual workers
(the elimination of subjectivism in the opinion tife work - the elimination of the
human factor), concerning the recorded data andubgctive human opinion

15. Automatic electronic register, electronic clocle theter of the time of work

16. The speed obtaining and processing the data amdmation about the production
process, which enables the quick possibility ofvprgion of negative phenomena,
financial-economic, organizational, logistic, hunfantors.

17. The quick possibility of eliminating negative phemena in the life of the firm

NGO ~WN

©
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5. RECOMMENDED SOLUTION AND DETAILED DESCRIPTION OF
THE USE OF THE RESULTS OF THE REALIZATION OF THE R& D
SERVICE IN METALS PROCESSING CENTER KOMECH

The area of production in the firm KOMECH is th@igal process of the realization of the
repeatable production with the time-defined promctatch. Technological processes are
defined in the firm in the precise way; the produetorders which are realized according to
the bi-weekly plan are also defined. In additiorthie bi-weekly production plan, there is the
prognosis of the production for the next two weeltdch can undergo the change before its
starting point. The firm wants the implemented fpregram to realize, among others, the
following functions in relation to the process b&tmanagement of the production:

» storage of defined technological processes anduptimh orders,
+ calculation of standard costs,

e generating production records,

» record and calculation of orders.

The technology is the record of the technologyh#f tealization of the definite product.
The given product can have various versions oftéleinology both for traditional machine
tools and for CNC. The technology has the definee sf the production batch (it can equal to
one individual production unit).

The record of the technology covers the defingdlishe operations including:

* number assigned to the given operation,

« production machine in which it is made (the nesnathines or chosen machine)

» time of the realization — setup time and operatioe

» list of the entrance supplies (materials, semi-rfectured products, services),

» list of exit products from the operation — these ba

» kind of supplies — products, durable commodity

» source of origin (entrance supplies) - from thecpase, from the store-house or
from the previous operation

» Destination (exit supplies) - to the next operatithe store-house or directly to
the customer.

» Technology

In the technology of the production the materigbies of the process are assigned to
individual operations — the norms of the wastesh@wvn. The relations following the formula
.,many to many” are served. It will subordinate cglédo the supplies such as machines,
workers and tools and instruments are assigneprogariate measuring units.

The norms of the waste of supplies in the desoriptf the technology are given for the
individual exit products and for the batch of thequcts.

More than one technology can be defined for thelpcowhich allows considering the base
technology and variant technologies.

The technology is first of all the model of the pees for the production orders created on
its basis. The calculation of the standard costghef process is done on its basis. The
implemented system should additionally show as#ss of calculating the costs of the stored
supplies the average, maximum or final prices efrtpurchase. Supplies not stored in the
warehouse and services have the definite isolatsts én the firm which are defined for the
specific supply on the basis of the historical data
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Production orders

In the firm the service of production orders isdzhen defined technologies. For the orders
the material needs are planned. The service adrsrithcludes the calculation of the costs —
standard and real - and the record of the reatizaif orders.

The task of the computer system is the initiatiboralers in an automatic way or defining
them manually by the user. The order should bemvibrking document whose elements can be
modified. The order released for the productiorenses the”Active” status and it cannot be
changed. The active order has several statusegcmohwith the record of the realization of
the operation, that is begun, begun first operafioished last operation. The order which has
the finished last operation can be closed. Theatjmer of closing of the order also causes the
closing of the record of the costs.

Documents connected with the transactions of tileatmn order and returns of produced
semi-manufactured products should be generatednatitzlly.

At any state and status of order the user should tiee possibility to prepare the following
reports

« the workshopguide (when the order is active it becomes the yton
document),

« thecalculation of the costs according to the suppdiened in the order, in the
arrangement of standard and real costs with theneration of the degree of
advancement of real costs expressed in percentages

» theaccounts of the order, that is the quantitativeoants of supplies and counted
exit products and defects.

Reports from production in the future ERP systemihe set of standard reports there
should be, among others:

+ “TECHNOLOGICAL CARD".

e “CALCULATION CARD OF the COST of the TECHNOLOGICAPROCESS".
*+ THE "WORKSHOP GUIDE ORDER".

* “THE CALCULATION CARD of the PRODUCTION ORDER".

The task of the future system will the possibilaf taking receiving all indispensable
information about the order and the process afkigdization by the production worker directly
in the production hall. This should be done by sdeerminals — at the machine and in the
department. The machine terminals will operatentiost essential positions from the point of
the view of the realization of whole production ersl These are CNC machines and laser and
plasma counter band saw.

After implementing the computer system, the producprocess should allow the effective
standardization of the production tasks (the serwvicthe valid technology) and the control the
service of orders. The principal task of the syswithbe the possibility to define the costs of
production with relation to the product or the arde

Vendo ERP
Vendo ERP is a modern, integrated system of the ERES/MRPII improving the
efficiency of firms. It is designed for small andedium-size production - service and trade
firms, distributing their products through departtse trade representatives and trade partners.
Vendo ERP combines:
» solid storage-accounting system
e system supporting the management of the firm
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The task of Vendo ERP is to support the managemwietite processes of sale, logistics,
production and service in the firm. It serves thecpsses of making offers, accepting offers,
issuing orders, planning, realization and the antoof the order, issuing the invoice and the
accounts of the payment, as well as book-keeping.

Vendo ERP Pro is recommended for the firms whiobhdngomething more than the solid
storage-accounting, and for the firms in which pheper management of the processes of sale,
production, and the service is of major importafkig. 4).

Warehouse

CRM Analysis

Produktion V E N DO Orders
Service E R P Sales
Accountancy Bank

Capital
rssets

Fig. 4. The functionality of VENDO ERP software

6. CHOSEN THE FUNCTIONALITY FOR THE FIRM INSTITUTIO N
PROCESSING METALS KOMECH

Warehouse and Logistics

Target:
« Efficient functioning of the sections responsibie érders and store-house in the
firm

» Decrease of warehouse costs through the optimizafigvarehouse supplies
* Improvement of distribution and supply
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Functions:
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multiple storage services,

outgoings according to LIFO, FIFO, the indicatidrle batch,

warehouse documents,

reservations of products, reservations "in the tfroreservation on the batches of
products,

service of back orders - goods waiting for theaaly and deficits (orders not covered
by the firm),

offer question from the suppliers, accepting thdeos, making orders,

generating one kind of documents from another,

accounting for deposited goods,

the dates of the validity of the batch, the serdtéhe serial numbers of goods and
products,

weights, volumes, the packaging of goods, theradtizre units of the measure,

the assurance of the unrepeatability of the batch,

the service of the alternates ,

issuing of transport orders and transport letters

co-operation with the barcode readers and eticuptiaters,

complex warehouse analysis,



Production
Target:
» the increase of the efficiency of production,
» the improvement of the timely realization,
» the increase of the quality of the products.
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Fig. 6. View of the schedule of the productionhe Gantt arrangement

Functions:
» defining the technology of the product:

o the operations which have to be executed. Vendaemakpossible to create
production routes both linear, arbores cent andtioaly any graph of the
course,
the materials and the semi-manufactured produatspensable to the
realization of every the stage,
working nests on which we execute individual opieres,
technological  times,
cooperation,
predicted defects at every stage of the production,
any parameters,
attaching files ,
the possibility of defining alternative productiooutes.

e creating the cost calculations of the products,
e issuing production orders,
e creating sub-orders for lacking semi-manufactymexdiucts ,

o

O O0O0OO0OO0Oo

o

87



the scheduling of the production: periodical, fbe tdepartment, for the on the
working position,

the graphic representation of the production withhelp of Gantt graph,

creating Production Guides enabling the registnatiof:

the quantity of made products,

the time of the production,

the worker doing the given work,

machines on which the production was executed,

o defects and productive wastes,

printing of the barcodes on Guides,

printing of the etiquettes, the service of barcodes

distributing the materials and the semi-manufactyrmducts to the productions and
accepting ready goods and semi-manufactured predudthin the order and
productive guide,

the service of cooperation,

the accounts of the production,

orders to the suppliers of raw materials on thdsbakthe plans of production and
technology,

planning of material needs ,

the reports of the production, the reports of therkers and machines efficiency,
production in progress,

integration with the systems of the quality managem

O O O0OOo

Planning and the organization of the work
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Target:

* Increase of the efficiency and the quality of tharky

» planning of the work, assigning the aims, tasksrasgonsibility,
» the reports of diligence and the worker efficiency,

» decrease of the labor-consumption of task.

Functions:

» the automation of many tasks and defining the moes in the areas of the
service of sale, supply, production, warehouse @cyn

» planning and registration of fulfilled contracts ,

« distributing the tasks for the realization to oreard different workers,

e document tracking,

* reminding about the deadlines and tasks for thkzagion,

e determining the aims for tradesmen,

» reports of activity and the workers diligence,

» the facilitating the work,

» aiding the serial correspondence: mailing, thetptinof address etiquettes,

» recording operations executed by workers in théesys



7. DEFINING THE ROLES AND THE DUTIES OF THE PROJECT TEAM, THE WAY
OF REALIZATION AND THE IMPLEMENTATION OF FUNCTIONAL
REQUIREMENTS

The implementation of the computer system in MeRatscessing Center KOMECH will be
based on the realization of entire work aimingtattsng and fully utilizing the system in the
firm. The purpose of the implementation is, amonfecs, increasing the level of the
organization of work and the growth of the effiaignof the work of the firm. We can
distinguish the following stages of implementingtod computer system:

1. technical,
2. configurationally,
3. training.

The technical level consists in the suitable salaaf computer equipment, the creation of
computer net, the installation of server, the dese and proper software. The aim of the stage
of the configuration is the proper parameterizatom the adjustment of the system to the
model of working desired by the firm and the custorimdividual needs. The training stage
consists of introduction the users with the ppies of the service and the correctness of the
technical working of the program.

The implementing team
Coordinator

In the firm in which the system is implemented aspe coordinating the project is
indicated —the so-called Coordinator. The Coordin&ias to be very well - informed in the
matters relating to the firm and the processesntplplace in the firm. The coordinator
participates in the configurational part and tareal degree in the technical and training part
of implementing the system for example in the iltestian.
The manager of implementation

The chosen implementation firm appoints the impletaiégon manager. He is responsible
for the proper implementation and starting the cot@psystem in the given firm.

8. SUMMARY

The very notion of implementation is connected with time of a major transformation in
functioning of the firm. It requires the commitmgenb-operation and good will on the part of
not only the management and the board, but alsallofhe workers of the firm. This is
sometimes a demanding and difficult set of chanigesit is inevitable.

Usually we distinguish three phases of the opematibe phase of protest, the phase of
mechanical work and the phase of full understanding

The first phase is the most difficult to overcome.

The time of the mechanical work is the next stafyerkers use the given system only
because of the management recommendations, buataayt convinced. The practice follows
in certain reflexes and habits regarding the wathefworking with the program. Overcoming
of those difficulties and going through the cycletminings allows making the next step
towards the phase of the full understanding. Thibé period when the workers get acquainted
with the program, gain suitable knowledge of howut®e it and how to make use of all
available options and functions. They eventuallgdmee convinced and well acquainted with
the program and use it willingly.
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What follows is the considerable growth of speed guantity of executed operations. The
same works and in the same time are able to perolanger amount of work. They reach the
needed information more quickly and considerablyrtgn the time of serving the customers
which translates into the increase of their efficie and the improvement of hitherto existing
results.
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