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Bsepenue

OnepaTMBHOE N/NaHMpPOBaHWE U AUCMIETYEPCKUM
KOHTPO/Ib HA 3Tane HenocpeacTBEHHOro MNpous-
BOACTBA TOBApPOB W ycCAyr - 6ONbLIOA M MHOroCTo-
POHHWUI BONpOC.

[na Toro 4ytobbl rPAamMOTHO OpraHW3oBaTb ynpas-
NIeHNe KarKaoW TexHO/I0rMYeckon onepauuen npu
BbINO/NHEHWUM MPOU3BOACTBEHHbIX 3aKa30B, HeobXxo-
AMMO KaK Xopollee TEOPeTUYECKOe MbIL/IEHME, TaK U
3HAUYMTENbHBIA MPAKTUYECKM onbiT. Mbl Hageem-
CAA, YTO U3/IOXKEHHbIE HUXKE UAEN NPUrOAATCA TEM, KTO
HaxoguMTcA B Ha4yane 3Toro NyTu.

O6bl4HO NS pelleHns NogobHbIX 3a4a4y nNpu no-
MOLLWX KOMMbIOTEPHbIX CPeaCTB MCMNO/b3YIOT TaK Ha-
3biBaemble MES-cuctembl (Manufactural Executable
Systems). Takoe MO MoeT 6bITb peann3oBaHO Mo-
pasHomy.

B KauectBe npumepa mbl byaem paccmaTpuBaTb
CMCTEMY  OMEpPaTMBHO-AUCMNETYEPCKOrO  KOHTPOAA
Zenith SPPS, noapo6bHoe onvMcaHMe KOTOPO MOXK- HO
HaMTKU Ha cailTe WWW.zspps.com.

MpuHLUMN  PYHKUMOHMPOBAHMA CUCTEMBI 3aKAHO-
YaeTcA B NNAHUPOBAHMM MOLLHOCTEN M HEMNPEPbLIBHOM
noAfeprKKke MNPOM3BOACTBEHHOIO pacnmMcaHMA  Ha
OCHOBE  AaHHbIX O  COCTOAHWMM M 3arpyske
NPOM3BOACTBEHHDIX pecypcos (cTaHkw,
WHCTPYMEHTA/IbHble  CPeAacTBa,  TEXHONOTMYecKas
OCHAcTKa, WMCMOAHWUTEAN PaboT U T.N.) U HaNUuus
pecypcoB B KaxKAbli1 MOMEHT BpeMEHMU.
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Introduction

Schedule planning and dispatching control at
the stage of the direct production of goods and
services is the large and many-sided issue. In order
to competently organize control of each
technological operation with fulfiiment of the
production orders, both the good theoretical
thinking and the significant practical experience
are necessary.

We hope that ideas presented below will prove
useful to those, who is only in the beginning of this
way.

The software means so-called MES-systems
(Manufactural Executable Systems) are usually
used for solution of such tasks. Such systems can
be realized differently.

Subsequently, using term "MES", as an example
we will describe scheduling and dispatching system
Zenith SPPS, whose detailed description can be
found on the web-site www.zspps.com.

The principle of Zenith SPPS functioning
consists in planning of capacities and continuous
support of production timetable based of the data
about the state and load of productionresources
(machine tools, instrument means, production
tooling, workers, etc.) and ava availability oa
resources at the every moment of time.

Zenith SPPS system integrates in whole the
operational scheduling (calculation, correction
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Cuctema Zenith SPPS uHTerpupyet B eanHoe uenoe
OnepaTMBHOE KajieHO4apHOe MaaHupoBaHue (pacyérT,
KOPPEKLMUIO M KOMMBIOTEPHYIO MOAAEPIKKY NPOU3BOA-
CTBEHHbIX TpaduKoB) U AUCMNETYEPCKUI KOHTPO/b 3a
OBUXKEHMEM W HanUuMeM KOMMNIEKTYHLWMX oT dopmu-
poOBaHMA 3aKa3a A0 BbIMyCKa roToBOW NpoAyKumu. Cu-
CTeMa MOMeT NoJjy4yaTb AaHHble U3 Moay/ieil TeXHONOo-
rTMYEeCKOM MNOATOTOBKWU; MOJMIHOCTbIO NOAAEpPKMBAETCA
HEMOCPEeACTBEHHbIA BBOJA BCEX [aHHbIX. Pe3ynbTaThbl
paboTbl cucTemMbl MOFYT OblTb COXpaHeHbl B ¢annax
pasHbix dopmatos (XLS, HTML, XML n ap.) u cnyxutb
NCXOAHbIMW AAHHBIMU A8 APYTUX BU3HEC-NPUNOKEHUN.

0cOBeHHOCTH CHCTEMbI

BobicoKonpou3zsodumesnbHoe A0po

Mo3BONAET PacCUMTbIBaTL PacnMcaHue M3 CKOJIbKUX
TbICAY  MO3ULMIA  BCEro 3@  HECKOJIbKO  MUHYT.
Mcnonb3oBaHWe KOMBMHALMIA M3 Pas/IMYHBIX KpuTepues
[aeT BO3MOMKHOCTb BblbOpa HawWIyylero anroputma

pacuerta.
NmetoTtca MOLLHblE cpeacTtsa noaaep»KKu
YKU3HEHHOro UMKAa pacnucaHus: KoppeKuus,

no6aBneHne HOBbIX 3aKa3oB, YyaaneHue YCTapesLUMX
[OaHHbIX.
[onyckaeTtca nameHeHue rpaduka paboTbl nogas-
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and computer support of production schedules)
and supervisory control of motion and presence
of parts and materials from the forming of
order to the release of finished products.

The system can obtain information from the
modules of the automated technological
preparation; direct input of all necessary data is
completely supported.

The results of system's work can be
preserved in the files of different types (XLS,
HTML, XML and other) and serve as initial data
for other business-applications.

Special features of the system

Highly productive core

It allows to calculate production schedule
from several thousand positions in all for a few
minutes. Use of combinations from different
criteria gives the possibility of selection of the
best algorithm of calculation and obtaining of
the most correct results.

There are powerful supporting means of the
life cycle of the timetable: correction, addition
of new orders, removal of obsolete data.
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nenexnuns n gobasneHne HoBoro obopyaoBaHus bes
HeobXoAMMOCTM NepepacyeTa pacnucaHms.
Cuctema nokasana cBok paboTocnocobHOCTb npu
oAHOBpeMeHHOM  ucnosb3oBaHun 40000 Tex-
HOJIOTUYECKUX oOnepauuii  MapLIPYTHOM TexHoso-
rn Ha 200 paboymx mectax nNpu ropusoHTe NAaHU-
poBaHuMa 0o 12 mecAaues.
3p2oHomuyHbIli uHmMepgbelic

B xope pa3paboTkm cuctembl HbIAN UCNOAB3O-
BaHbl MOJIOXKEHUA TEOPUN YENOBEKO-MALLIMHHOIO
3aMMOAENCTBUS, YUUTbIBAKOLME MCUXONOTUIO NO-
TeHUMaNbHbIX Nosb3oBaTenei. Cnuctema Zenith SPPS
npegHasHayeHa A4 3KCnayaTauuu Ha 0BOblYHbIX
NepcoHanbHbIX KoMMbloTepax U Haubonee addek-
TUBHO WMCNO/Mb3yeT CTaHAAPTHble BO3MOMKHOCTU WH-
Tepdeica Windows ana BbiaeneHusa, U3SMEHEHUS U

nepemellleHMss  31eMEeHTOB  NPOW3BOACTBEHHOrO
pacnucaHus.
Paboma e cemu

B cucteme ncnonbaytoTcs:

* aBTOMAaTU3MpPOBaHHOE pabouee MecTo

ancneryepa uexa (rn1aBHbIM MOAY/Ib CUCTEMBI,
ABNAIOWMINCA  OAHOBPEMEHHO  CEepBEpPOM
NPUNONKEHWUI);
¢ paboume mecTta macTepoB NPOU3BOACTBEHHbIX
Yy4acTKoB (BBOA, AaHHbIX O BbINOJIHEHWUU TEKY-
LLMX ONepaLmii U cCOCTOAHUKN 0bopyaoBaHUSA).
OmKpbimocme u 2ubKocme
YHMBEpCaNbHOCTL A4pa M HacTpaMBaeMblit UH-
Tepdeic no3sonatoT agantuposaTb Zenith SPPS nog,
pasnnyHble cdepbl  geATeNbHOCTM U BUsHec-
NPOLLECChl: OT MHCTPYMEHTaZIbHOTO NPOM3BOACTBA U
MexaHoobpaboTkM A0 HedTerasoBoi MNPOMbILINEH-
HOCTK, 06Pa3oBaHUA U IOTUCTUKU. CUCTEMA MOKET
MCMNO/Ib30BaTbCA KaK aBTOHOMHO, TaK W BMecTe ¢
APYrMM NPorpaMmHbIM obecnedyeHmem.
AocmynHocme wiupokomy Kpyzy
npednpusamuii
CTOMMOCTb NIMLEH3UM W NOJIHOrO BHeApPEeHUn
CUCTEMbI Ha MOPAAOK HWUXKe 3apyberkHbIX aHano-
rOB CO CXOKeM PYHKUMOHANBbHOCTbIO, YTO AenaeT eé
[OCTYNHON farke g HeboNbLIMX KOMMAHUNA.
Hanuune 6bicTpopasBépTbiBatoweincs 6asoBol

BepCcnun no3BoNA€T YCTaHaB/MBaAaTb CUCTEMY B
HaMKpaT‘-IaﬁLHME CPOKM n C  MUHUMANbHbIMU
3aTpaTtamu.

HemanoBaxkHbiM daKkTopom ansa npeanpuaTuii
Poccun n ctpaH CHI sBnsetca oTHocuTeNbHaa 6au-
30CTb Pa3paboOTUMKOB U BO3MOXKHOCTb 0bLLEHUA C
HMMM HA PYCCKOM A3bIKe.
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Changes in the schedule of the subdivision operation
and addition of new equipment without need for
recomputation of timetable Is allowed.
The system has showed its efficiency with the si-
multaneous use of 40000 technological operations
of route technology at 200 work sites with the
planning horizon up to 12 months.
Ergonomic and friendly user interface
In the course of system developing, the rules of
the theory of man-machine interaction, which
consider psychology of potential users, were used.
MES-system Zenith SPPS is intended for oper-
ation on the common personal computers and most
effectively uses the standard possibilities of
Windows user interface: selection, changing and
replacement of timetable's elements, editing of
database tables, etc.

Network capabilities

System incorporates:

e automated work place of the workshop dis-
patcher (main module of the system, which
simultaneously serves as the server of appli-
cations);

e work places of the production unit masters
(data input on the fulfillment of the current
operations and state of equipment).

Openness and flexibility

The universality of the core and friendly in-
terface make it possible to adapt Zenith SPPS under
different spheres of activity and business processes:
from the instrument-making and mechanical
engineering to the oil-and-gas industry, education
and logistics.

The system can be used both autonomously and
jointly with other software means.

Suit for the wide circle of enterprises: from
SME's to corporates

The cost of license and complete introduction of
system is by an order lower than the foreign analogs
with the similar functionality, which makes it suit
even for the small companies.

Presence of the quick-setup base version makes
it possible to setup the system in the shortest terms
and minimal expenditures.

Other important factors for the enterprises of
Russia and CIS countries are the nearness of de-
velopers and possibility of communication with them
in Russian language.
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Pabora ¢ cuctemoit

Zenith SPPS Kak # 60/bLIMHCTBO Pa3BUTbIX WH-
$GOPMaLMOHHbIX CUCTEM, MpPeanoaaraeT HeCcKoJbKO
cnocoboB BBOAA UCXOAHbIX AAHHbIX:

® HenocpeacTBEHHbIM  BBOA,  AaHHbIX

NoMoLLM MHTePdENCHbIX CPeaCTB CUCTEMDI;

* 3arpyska AaHHbIX npu NOMOLLM

cneumanmnsnposaHHoro MNoO;

® HacTpauBaeMmbli CpeacTBaMM  MHTepodeica

cMCTEMbI MMMOPT MHPOPMALMN U3 OAHOW UAN
HECKONbKUX PEeNsaUMOHHbIX 6a3 AaHHbIX, WUC-
nonb3yemblX APYTMMU  MHPOPMALMOHHbBIMM
CUCTEMAMMU.

Bo3MorKHa TakkKe 3arpyska umHpopmaumm Heno-
cpenctBeHHo B 6asy [AaHHbIX CUCTEMbl BHELUHEWN
nporpammoii. OBbIMHO HA MpPaKTUKE MNpPUMEHAETCA
KOMBMHaLMA pa3INYHbIX METOA0B BBOLA AAHHbIX.

Hanpumep, oTHOCUTENBHO PeAKO U3MEHEHAEMbIE
[aHHble 0 paboymx mecTax U BUAAX BbINOJHAEMbIX
paboT BBOAATCA BPYYHYIO, TOr4a KaK CBeAeHMA O
NPOWU3BOACTBEHHbIX 3aKasax MMMOPTUPYIOTCA U3
BHELLHEN CMCTEMbI TEXHONOTMYECKOW NOATOTOBKM.

Mpun py4yHOM BBOZE AAHHbIX B OCHOBHOM MpO-
roammHom mogayne Zenith SPPS npeaycmoTpeHo
cneupanbHoe MeHK «J[aHHble AucneTyepa», KoTo-
poe no3BonsfeT BblIOpaTb TabAuuHble Gopmbl Ans
pefakTMpoBaHUA:

* NPOU3BOACTBEHHbIX

Y4acCTKOB;
e cocTaBa paboumnx mecr;
e BMUAOB pabor,
NpPoun3BOACTBE;

* MapameTpoB NPOU3BOACTBEHHbIX 3aKA30B;

® OMepaTMBHOrO NJaHa.

ConocTaBiieHMAa BWUOOB BbINOJIHAEMbIX pPaboT oT-
AeNbHbIM paboynm mectam NpesycMOTPEHO B cne-
LMasibHOM AManoroBom oKHe. 1A BbIOpaHHOTo BUAA
paboT 34ecb MOMHO YCTAaHOBWUTb HOPMATUBHOE
BpPeMsA U3roToB/IEHMA eanHULBI 0bbema (Hanpumep,
O[HOr0 KBaZpaTHOroO MeTpa WAW OOHON LITYKM -
eguMHMLA  M3MEpPeHMsA  3aBUCUT  OT  XapakTepa
onepauun) “ HOPMATUBHOE MNOATOTOBUTENLHO-
3aK/lOUYNTENIbHOE Bpems. 34ecb e MOMHO YcTa-
HOBWUTb MNPUOPUTET TeKyliero Buga pabot Aans
BblbpaHHOro paboyero mecra. 3HayeHWe npuopuTe-
Ta MeHsieTca OT HyAns (Bua paboTbl He NpUMeHseTcs)
[0 CTa npoueHToB (paboTa HasHayaeTcs a nepsyto
ouepeap). MHTepnpeTauma MNPOMENKYTOUYHbIX 3Haye-
HWI1 33aBMUCUT OT HAaCTPOEK CUCTEMDbI.

[Ona  penakTMpoBaHMA  MapLUPYTHBIX  TEXHONOTUI
06paboTKK, COOTBETCTBYIOWMX TOM WUAM  MHOW
No3nLMN ONepaTUBHOIO NAaHa, UCMOb3YHOTCA

npu

noapasaeneHui n

BbIMO/IHAEMbIX Ha
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Use of the system

Zenith SPPS as the most of high-grade informa-
tion systems assumes several methods of input of
the initial data:

e direct “manual" data input with the aid of

the system's interface;

e Jloading of data with the aid of specialized
software;

e import of information from one or several
relational data bases, used by other
information systems, tuned by the means of
the system's interface.

It is also possible to load the information directly
into the database of system by external program. In
practice, the combination of different methods of
data input is usually used.

For example, relatively rarely changed data
about work places and the forms of carried out
works are manually introduced, whereas the
information about the production orders s
imported from the external system of technological
preparation.

The special menu "data of dispatcher" of the
basic program module Zenith SPPS which makes it
possible to select tabular forms for the editing is
provided at the manual introduction of the data:

e production subdivisions and sections;

e composition of work places;

e types of works, carried out in the enterprise;

e parameters of production orders;

e operational plan.

The comparison of the types of the carried out
works to separate work sites is provided in the
special dialog box.

For the selected type of work here is possible to
establish the normative time of production of unit
volume (for example, one square meter or one
piece - unit of measurement depends on the nature
of operation) and normative preparation and
finishing time.

Here it is possible to setup the priority of the
current type of work for the selected work place.
The value of priority changes from zero (type of
work does not used) to hundred percent (work is
assigned at the first turn).

The interpretation of intermediate values de- pends
on tuning of the system.

For editing of the route technologies of tech-
nological process, which correspond to one or an-
other position of operational plan, the specialized
dialogue means are used. These means make it pos-

Information and Innovations 1-2'2011
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cneumannsmpoBaHHble AMANoOroBble cpeacTea. dTu
cpencTBa MNO3BOAKT MPMBA3ATb TEXHOOMMYECKYHO
onepaunto K KOHKpPeTHoOMy paboyemy MecTy uam K
rpynne pabounmx MecT, yKasaTb MNPOJOAKUTENb-
HOCTb OMepauumn, U3SMEHUTb ee Ha3BaHWe.

B cnyyae, Korga npoAo/KUTENBHOCTb ONEepaLun
He yKa3aHa, OHa MOMKET ObITb Bbl4MCAEHA aBTOMATHU-
YeCKM B XO4e pacyeTa pacnmcaHua, ncxoasa us obo-
ema paboTbl.

Onepaumio MOKHO NPUCOEAMHUTL K APYron one-
paLMu UAU HECKOJIbKMM OMnepaumsam, OTHOCALMMCA
K OPYrMM MO3MLMAM TOTO e 3aKasa. [onyyeHHasn B
pesynbTaTe «COCTaBHasA» onepauusa CTaHOBUTCS 06-
e ANA HECKOJIbKMX NO3ULMIA OnepaTMBHOrO naa-
Ha, TO eCcTb 3TWM No3nummn obpabaTbiBatoTCA OAHO-
BPEMEHHO Ha ogHOM paboyem mecTe (06paboTKa B
cbope). AHANOMMYHbBIM MeToh, MCNoAb3yeTca U Ans
MOAENMPOBAHUSA NPOLLECCOB COOPKM.

OucnetunposaHue B Zenith SPPS HauuHaeTcs ¢
BBOAA AAHHbIX O pexume paboTbl BCEro npowus-
BOACTBEHHOrO noapasaeneHunsa. CHayana BBOAMTCA
obwuii pexkum paboTbl, NOCNE Yero OH CTAHOBMT-
CA AeNCTBUTENIbHBIM AN BCEX KAaNIeHAAPHbIX AHEN.

3aTem BBOAATCA E€XKeHefenbHble BbIXOAHbIE.
3atem

& KoHWpoEaHKE One paumi Haae aua el 08 M1 /04. 04
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sible to tie technological operation to the concrete
work site or to the group of work places, to Indicate
the duration of operation, change its name.

In the case, when the duration of operation is
not indicated, it can be calculated automatically the
course of computation of timetable, on the basis of
the volume of work.

The operation can be joined to another
operation or several operations, which relate to
other positions of the same order.

The "composite" operation, obtained as a result
becomes general for several positions of operational

plan, i.e., these positions are processed
simultaneously at one work site (working in the
collection)

Analogous method is used also for simulation of
the processes of assembling.

Dispatching in Zenith SPPS begins from input
data about the mode of operation of entire
production subdivision. The general operating mode
is firstly introduced, after which it becomes real for
all calendar days.

Then weekly holidays are introduced. Then
holidays and the days with the special operating
schedule are indicated. Organizational idle times
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YKa3blBaloTCA MpPasAHUYHbIE AHW W OHU C 0Ccobbim
rpadumkom paboTbl.

Ona  ycTaHOBKM  MHAMBUAYANbHOMO  peXxmma
paboTbl Ha OTAENbHbIX pabounx mecTax
MCNONb3YIOTCA OPraHW3aLMOHHble NMPOCTOW, TO eCTb
buKenpyeTca Kaxkabi GakT OTCYTCTBMA AEeATENbHOCTU
B TeYeHMe OonpeaeneHHoro cpoka. MOoXHo
YCTAHOBUTb Mepuoapl MNpocToA ANA  OTAENbHbIX
paboumMx MecT Kak [0, Tak W nocne pacyeTa
NPOM3BOACTBEHHOIO pPacnuncaHus.

Mocne BBOAA MCXOOHbIX AAHHbLIX U CBEAEHUN O
pexxmme paboTbl Aucnetyep MOXKET MNpUCTynaTb K
pacyeTy pacnucaHuA. [nAa  3Toro B cUCTEMe
npesycmMoTpeHa chneuvanmM3MpoBaHHaa MOACUCTEMA,
peannsoBaHHasA B BUAE AMAOra-«MacTepa.

OCHOBHOE CpeACcTBO NpeacTaBAeHUsA pe3ynbTaTos
pacueta pacnuncaHus " AanbHenwero
AMCNEeTYNPOBAHMA - 3TO rpaduK 3arpyskm paboumx
mecT (amarpamma TaHTTa). JIMHUKM  onepaumi
pacnonaratoTca Ha rpaduke BAOSb OCU BPEMEHM
HaNpPOTMB Ha3BaHWUMA WAM WHBEHTAPHbLIX HOMEpPOB
paboumx mect B nocnenoBaTesibHOCTH,
COOTBETCTBYHOLLENM NPOM3BOACTBEHHOMY PaCrNCaHUIO.

Talimep W yKasaTenb TeEKyLLero BpPemMeHM Ha
AMarpamme  MOMOratoT  OCYLLECTBUTb BWU3YasibHblM
AMcneTyepcKui KOHTPO/b Hag  COCTOAHMEM
NPOn3BOACTBEHHOIO MpoLlecca. YKasaTesb TeKyLlero
BPEMEHN CABUrAeTcA eXeMUHYTHO OTHOCUTE/NIbHO
LWKaNnbl BPEMEHM U BCEX IMHUIN Ha rpaduKe 3arpysKu
paboumx mecT. Mpu 3ToM Kaxpgoe us pabouymx mect
nepeBoAMTCA B  COCTOAHWE, COOTBETCTBYHOLLEE
paccyMTaHHOMY NPOU3BOACTBEHHOMY PaCMMUCAHUIO

(oT HanagkM K o06paboTke, OT 06paboTKM K
OXuAaHW AnMbo  HanagKke Ana  caeayloulen
onepaumm no T Mpoucxoaut  mpouecc

WMUTALUMOHHOTO MOAENUPOBAHUA AEeATeNbHOCTU B
peanbHoM macwTtabe BpeMeHM Npu  YCAOBUM
oTcyTCTBUSA cboeB B paboTe.

B cucTeme MMeeTca MHOMECTBO CpeacTs, NO3BO-
NAWNUX pedaKkTMpoBaTb rpaduK 3arpysku paboumx
MecT. Hanpumep, JIMHUK TEXHONOTNYECKUX
ornepaumii, PEMOHTOB M NPOCTOEB HA rpadUKe MOMKHO
nepemeliatb, YAJMHATb M YKOpauMBaTb Henocpes-
CTBEHHO MPY NMOMOLLYN MbILLK,

MOCKONbKY 3NeMEHTbl rpaduKa OrMYecKu B3a-
MMOCBA3aHbl, NepemelleHMe OAHOr0 M3 HWUX OKa-
3blBaeT eCcTecTBeHHOe B/MAHWME Ha ocTasbHble. Ha-
npumep, B Cay4Yae, Korga onepauus nonagaer Ha
OPraHW3aUMOHHbIV NPOCTON, AJ/IMHA IMHMM OMNepaLmm
YBE/IMYMBAETCA HA BE/IMYMHY 3TOrO MPOCTOA.

B cnyyae yBenMYEHMA BPEMEHM OKOHYaHMA
onepaumMmn Havyanao BCex NocieayroLmx 3aBUCUMbIX
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are used for installation of the individual operating
mode at the separate work sites, i.e., each fact of
the absence of activity during the specific period is
fixed. It is possible to setup the periods of idle time
for the separate work sites both before and after of
the calculation of production timetable.

After input of initial data and information about
the operating mode, the dispatcher can initiate the
calculation of timetable. The specialized subsystem,
realized in the form of the dialogue "master" is
provided in the system.

The basic means of the presentation of the
results of calculating of timetable and further
dispatching - is the work load diagram (Gantt
chart).

The lines of operations are arranged on the
graph along the time axis opposite the names or

the inventory numbers of work sites in the
sequence, which corresponds to production
timetable.

The timer and indicator of the current time on
the diagram help to carry out visual supervisory
control over the state of production process.

The indicator of the current time is shifted in-
cessantly relative to the time scale and all lines on
the graph of the load of work sites. In this case each
of the work sites is transferred into the state, which
corresponds to the calculated production timetable
(from the adjustment to the working, from the
working to the expectation or to adjustment for the
following operation). Thus, occurs the process of
the imitation of activity in real time with condition
of the absence of failures.

There are many means in the system, which
make it possible to edit the graph of the work sites
load. For example, the lines of technological
operations, repairs and idle times on the graph can
be moved, lengthened and shortened directly with
the aid of the "mouse".

Since the elements of graph are logically in-
terconnected, displacement of one of them has a
natural effect on the rest of them. For example, in
the case when operation falls on organizational
idle, the length of the operation line increases by
the value of this idle time.

In the case of an increase in the time of the end
of operation the beginning of all subsequent
dependent activities is automatically shifted by
later period.

A substantial change in the time of the end of
operation (especially in the so-called "bottlenecks")
can entail changes in the time for ten or
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onepauuMii aBTOMaTU4YeCcKM nepeHocutca Ha bonee
nosaHuin cpok. CywecTBEHHOE U3MEeHeHWe Bpeme-
HWU OKOHYaHWA onepaumu (ocobeHHO B TaK HasbiBa-
E€MbIX «Y3KMX MECTax») MOXET MoBJieYb U3MEHEHUS
BPEMEHU AN1A AECATKOB UAW [aXKe COTEH 3aBUCUMBbIX
onepauuii, NOsTOMy Mpu 3HAYUTENbHOM YBeAUYe-
HUU CPOKa OKOHYaHMA OMepauum Ha 3KpaH BbIBO-
OMTCA COOTBETCTBYlOLLEE NpeaynpexkaeHue. Ecam ke
BPEeMsA OKOHYaHMA Oonepauumn yMeHblLaeTcs, TO Ha
rpaduKe noOABAAIOTCA MaApPKepbl ANA 3aBUCUMbIX
onepaumii, K BbINONHEHUIO KOTOPbIX MOXHO MPUCTY-
NUTb HeMeg/IeHHO.

Ana Kaxkpon onepaumm MOXKHO YKasaTb, Kakue
MaTepuanbHble Pecypcbl BblAAlOTCA AN BbINOAHE-
HMA onepauMM M Kakue BO3BpaLLAlOTCA nocae one-
pauuun. B Hayane onepaumm pecypcbl UCKAKOYAtOTCA
n3 obLlero cnMcka 3anacoB W NPMBA3bLIBAOTCA K
onepayuu.

Mocne 3aBeplleHWA onepauuu BO3BpaLLEHHble
mMmaTepuanbHble LEHHOCTM BKAOYAOTCA B 0bWMiA
Cnucok 3anacoB. Ona yaobcTBa moucka M pegak-
TUPOBAHUA CMUCOK 3aMacoB pPasbuT Ha OTAeNbHble
rpynnbl. MpoM3BOACTBEHHbIE pPecypcbl BBOAATCA B
OTOENbHOW, CchneuManbHO npegHasHayeHHoW Aans
aTtoro Tabnuue. BBoa, 3TOM MHPOPMAUMKU TaKXKe
BO3MOMEH MW3BHE, Hanpumep, MNpu MOMOLLM aB-
TOMaTM3MpPOBAHHOIO paboyero MmecTa LLEXOBOro
KNafoBLLMKA.

OcHOBHOM nporpammHbiii moaynb Zenith SPPS
ABNAETCA CEPBEPOM MNPWUAOXKEHWUIN, NpeaHasHayeH-
HbIX A1A BBOAA AAHHbIX O PpaKTMYECKOM COCTOAHMM
NPOM3BOACTBEHHOrO MpPOLEcca Ha OTAEeNbHbIX pa-
60unx mecTax.

KNMeHTCKMe NpuaoXKeHUsa no3BonseT nepeaatb
OCHOBHOMY MOAY/I0 CUCTEMbI MHGOPMALMIO O TOM,
YTO OMepauMsa HayaTa WAKM 3aKOHYEHa, a TaK»Ke npe-
[OOCTaBNAOT cBeAeHWA 06 onepauumsax, BbiNoOAHAE-
MbIX Ha OAHOM MU HECKONbKMX paboumx mecTax.

MepeaaHHble [AaHHble BHOCATCA B
NPOM3BOACTBEH- HOE pacnMcaHMe M OTPaKaloTCs Ha
rpaduKe 3arpys- Ku paboumx mecr.

B xoA4e 3KcniyatauMu cUCTEMbI MPOUCXOAMT ne-
puoanyeckoe nobasneHne HoBon MHGOPMaLLUW.

Ecnv cBeneHwus, BBeAEHHblE AOCTaTOMHO AABHO,
YK€ He HyXHbl, TO MOMHO BOCMNO/Ib30BATLCA
CNeunanbHbIM  MHCTPYMEHTOM AN YAANeHus U3
NPOV3BOACTBEHHOrO  PACNUCaHWA  HeaKTyasibHbIX
[JaHHbIX.

YpoaneHve HeakTyanbHOW WHGOPMaUMM MO3BO-
NIFIeT KOPPEKTHO ONTUMMU3NPOBaTb 6asy AaHHbIX
CUCTEMbI U YNPOCTUTb SKCNEPTHYIO OLEHKY MPOU3-
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even hundreds of dependent activities; therefore
the corresponding warning is derived with a notable
increase in the period of the end of operation by the
screen. But if the time of the end of operation
decreases, then at the graph appear markers for the
dependent activities, fulfilment of which it is
possible to approach immediately.

For each operation it is possible to indicate,
which material resources reveal for fulfilling of the
operation and which return after operation.

At the beginning of operation the resources are
excluded from the common list of reserves and tie
to the operation.

After completion of operation the recovered
material values are included in the common list of
reserves. For convenience in the search and editing
the list of reserves is broken into the separate
groups. Production resources are introduced in
separate, specially intended for this table. The input
of this information is also possible from without, for
example, with the aid of the automated work site of
shop storekeeper.

The basic program module Zenith SPPS serves as
the applications server, intended for data input on
the actual state of production process at the
separate work sites. Client applications can trans-
mit information about the fact that the operation is
begun or finished, and also allows the information
about the operations, performed at one or several
work sites to the basic module of system.

In the course of operating of the system, the
periodic addition of new information occurs. If the
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BOACTBEHHOrO npoLecca npu nomowm rpadmka 3a-
rpy3Kku paboumx mecrt.

B Zenith SPPS peanusoBaHa cpega ana cosga-
HMA BbIXOAHOM AOKYMeHTauuu, a B 6ase AaHHbIX

cucTeMbl  MmeroTca  Tabauubl, coaep’kawme UH-
dopmaumio 06 uHTepdence NONb30BATE/NLCKUX
ANanoroBbiX OKOH.

Pepaktnupya 3TM  Tabauubl, MOXKHO MEHSATb

BHELWHUI BMA CYLLECTBYIOWMX 3KPaHHbIX Gopm U
€034aBaTb HOBbIE.

CoBmecCTHOe UCMNO/b30BaHWE CPeACTB AOCTyna K
6ase pgaHHbIx, mexaHnamoB OLE, a TaKxe HacTpa-
MBaAeMOro CMMCKa BCMOMOraTe/IbHbIX MPOrpamMmm aaet
BO3MOXHOCTb CO3A4aBaTb HOBble MWHTErpupyemole
3N1eMEeHTbl  cucTeMbl  6e3  npuBievyeHus  eé
pa3paboTunKoB.

OcHOBHOE MHHOBAUMOHHOE [OCTOMHCTBO pas-
paboTaHHOM CUCTEMbl 3aK/OYaeTCA B TOM, 4TO
3¢deKTMBHbIE  MexXaHU3Mbl  MPOU3BOACTBEHHOIO
OMCNeTYNPOBAHMA B HEN OPraHMYHO COYETAKT- CA C

0bLWEenpPUHATLIMM WHCTPYMEHTamMm 6u3Hec-
NPUNOXKEHUS.

NHTepdelic M cnpaBoyHas  AOKyMeHTaums
CMPOEKTUPOBAHbI TaK, 4YTOObl KOHEYHbIA MOJib-

30BaTe/ib MOl MaKCMManbHO ObICTPO CKOHLEH-
TPMPOBATLCA Ha pewaemMon npodeccnoHaNbHOM
3aflaye, He OTB/EKaACb Ha MpOrpaMmHble OCO-
6eHHOCTU cucTeMmbl.

ﬂpaKTquCKoe 1Cnonb30BaHue

MES-cuctemy MOMKHO MCMONb30BaTb B pas/iny-
HbIX chepax AeATeNbHOCTM WU Takaa rMbkocTb obe-
cneunsaetr 6Honee ycnewHoe ¢YHKLMOHMPOBaHUE
CUCTEMbl B OTAENbHO B3sTOM oOTpacau. [elictsu-
TenbHo, MES-cuctema moxKeT ObITb NPUMEHeHa ann
pelleHns 3aa4 NooNepaLMOHHOrO NJAaHUPOBaHWA U
ANCNEeTYNPOBAHMA Ha NpeanpuATUAX, MNPOU3BO-
OALMX CaMyH0 Pa3HOOOPA3HyH MPOAYKLUMIO, Npu-
Yem peyb MAET O NPOU3BOACTBE HE TO/IbKO TOBAPOB,
HO M ycayr. HecMoTpa Ha TaKylo YHMBEPCaNbHOCTb,
MES-moaynb HUKOrga He ByaeT pewaTb BCe 3a43a4u
NpeanpuATUA, Aa)Ke Ha YPOBHe noapasaefieHus,
HEMOCPEeACTBEHHO  3aHMMAIOWEeroca  NpPoM3BOA-
cTBOM. TaK, Hanpumep, COBPEMEHHbIA 3aBOLCKOM
uex TpebyeT aBTOMATU3aLMM NPOEKTUPOBAHUS, TEX-
HO/IOFMYECKOM NOATOTOBKM M CKNAACKOTO yyeTa, Ha-
INYUNA CUCTEMbI JOKYMEHTOO60pPOTa M MHOroe Apy-
roe. MES-cuctema, pewas cneuppuyeckne ana Heé
3a/lauu, LOMKHA NErKO BCTPaMBaTbCA B CYLLECTBYHO-
Wy MHOGOPMaLMOHHYIO cpedy npegnpuatua. Tyt
cneflyeT 3aMeTUTb, YTO JarKe Toraa, Koraa Ha npea-
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information, introduced sufficiently long ago, is no
longer necessary, it is possible to use special remov-
er from the production timetable of unimportant
data. Removal of unimportant information makes it
possible to correctly optimize the database of sys-
tem and to simplify the expert estimation of pro-
duction process with the aid of the graph of the sites
workload.

In Zenith SPPS the environment for creating of
the output documentation is realized, while in the
database of system there are tables, which contain
information about the interface of user dialog box-
es. By editing of these tables it is possible to change
the exterior view of the existing screen forms and to
create new. Joint use of access means to the da-
tabase, OLE mechanisms, and also tuned list of aux-
iliary routines gives the possibility to create the new
integrated elements of system without the attrac-
tion of its developers.

The basic innovation merit of the developed sys-
tem consists in the fact that the effective mecha-
nisms of production dispatching in it are organically
combined with the conventional tools of business-
application. Interface and reference documents are
designed so that the end user could maximally rap-
idly be concentrated on the decided professional
task, without being distracted to the program spe-
cial features of system.

Practical expirience

A MES-system can be used in different spheres of
activity and that this flexibility ensures more
successful functioning of system in the separate
branches.

Actually, MES-system can be used for the so-
lution of the problems of per operation planning and
dispatching at the enterprises, which generate the
most diverse production, with production not only of
goods, but also services.

In spite of this universality, MES-module never
will solve all problems of enterprise, even at the
level of the subdivision, which is directly occupied by
production.

Thus, for instance, contemporary plant shop
requires the automation of design, technological
preparation and warehouse calculation, presence
of the system of document circulation and much
other.

MES-system, solving problems specific for it,
must be easily incorporated in the existing infor-
mation medium of enterprise.

Information and Innovations 1-2'2011
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Pa3y3noBaHwe 3aKkasa

NPUATUKN yXKe eCTb CUCTEMA YMpaB/ieHUsa pecypca-
mu (ERP) co cBoum MES-mogynem, cnegyeT npose-
puTb, He ByaeT M cneumannu3MpoBaHHbIA MOAY/b
OT Apyroro paspaboTtymKa nyue.

BoobLue, BarKHO KPUTUYECKN OTHOCUTBLCA K 3aAB-
neHnam dmnpmbl, obcnykmneatoweit ERP-cuctemy, ot-
HOCUTENIbHO HeLenecoobpasHOCTU MCNONb30BaHMUA
TOrO WUAW MHOFO MOAYANS CTOPOHHEro paspaboTum-
Ka BBUAY Hannums B ux ERP-cucteme cobCTBEHHOMO
aHanora.

Bo-nepsblx, pa3paboTumK cUCTEMbI YPOBHSA BCe-
ro npeanpuATMA NOAAEPMKMBAET MHOMO pasHoue-
NeBbIX NPOrpammHbIX mogynen. Mosatomy He dakr,
YTO pa3paboTKe TAKOro C/IOXKHOIO KOMMOHEHTA, KaK
MES-moaynb 6bi10 M ByaeT yaeneHo AOCTaTOYHO
BHMMaHUA. O4yeBNAHO, YTO GMPMa, Cepbe3HO che-
uManusunpytowanaca Ha MES, nydwe 3HaeT acnekTbl U
npo6iembl C HUMK CBA3aHHble. Bo3HMKaeT Bonpoc o
coemectumoctn MES-ERP. WHTerpauuio cucrem
MOXHO NPOBECTU AaxKe cuiamu cobCcTBeHHbIX UT-
cneupannctoB. Cuctemy, KoTopaa He umeeT Mo-
HATHOTO CNeuMannucTam NpeanpuATUA YPOBHA OT-
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Here it must be noted, that even when in
enterprise already there is control system of re-
sources (ERP) with its MES-module, one should
verify, there will not be the specialized module from
another developer better.

Generally, it is important to critically relate to the
statements of firm, which operates ERP-system,
relative to the inexpediency of the use of one or
other module or another of strange developer in
view of the presence in their ERP-system of its own
analog.

The need for this critical relation is caused by a
whole series of reasons.

First, the developer of the system of the lev- el of
entire enterprise supports many program modules of
different purpose.

Therefore not the fact that to the development of
this complex component as MES-module it was and it
will be given sufficiently attention. It is obvi- ous that
the firm, which seriously specializes in MES6 better
knows aspects and problems, connected with similar
systems.
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KPbITOCTM M afanTMpyemocTu, Ay4ywe Boobue He
npuobpeTaTb, 0COGEHHO B Halle KPU3NCHOE BPEMS.
Bo-BTOpbIX, B «TMnoBoi» MES moxeT He OKasaTbcA
OYHKLMIA, HYXXHbIX MMEHHO Balemy npeanpuaTuio.
HecmoTpa Ha TO, 4TO CyL,ECTBYHOT ONpeseNneHHbIN
obwenpusHaHHblii  Habop  ¢yHKuMn  MES, B
KOHKPETHOM peanusauMm Takol Habop MoxeT
OKa3aTbCA HenosHbIM. Kpome Toro, paxe 6yayuu
$bOpManbHO  MNOAHbIM, OH  MOXeT  OKasaTbCA
He[0CTaTOUHbIM.

B-TpeTbux, «BHewHAa» MES-cuctema morKeT npo-
CTO OKa3aTbCA yaobHee B 3KCNAyaTaLmm.

He ctouT 0cob6o [0BepATb KOMMAHMAM, KTO B
cnydae otcytcteua B mx ERP-cucteme MES-moayna
33AB/IAET, YTO OH HEe HY)XEeH WKW MMeTCA Apyrue
MOAyNN, KoTopble moryT 3ameHutb MES. HeTt Takumx
moaynen! Yacto ERP-cuctembl wumelT  mopyau
YKPYNHEHHOIO NaaHMpPOBaHWMA, onpegenatwowme
maTepuanbHble noTpebHOCTM noapasaeneHua ans
BbINO/HEHUA 3aKa30B WIN OPUEHTMPOBOYHO pac-
CUNTbIBAOWME BPEMSA BbIMOJIHEHUA 3aKa30B. TaKue
moayan HepegKo BblgatotcAa 3a MES, ogHako He mo-
ryT MUX 3aMEHWUTb, MOCKOJIbKY He OCYLLECTBAAIOT MO-
OMEepPaLMOHHOro MAAaHMPOBAHUA BCEX MMEHLLMXCA
3aKa30B C yY4€TOM WMX B3aMMOCBA3WN (He roBOpS Yy»Ke O
AMCNeTYNPOBaHMM STUX 3aKa30B).

MHoraa MOXKHO C/blwaTb YTBEPXKAEHMEe, 4YTO B
KayectBe asnbTepHatuBbl MES MoOXKeT CAyXuTb cu-
cTema ynpaeneHua npoektamu (Enterprise Project
Management - EPM). [laBaiiTe pa3bepémcs!

JencresutenbHo, MNOAy4YMBLUME  LUMPOKOE  pac-
npoctpaHeHne EPM-cuctembl 6am3km kK MES no pe-
lWwaembiM 3agadyam (npoektbl B EPM - 3TO TO e, uTO
3akasbl B MES). OgHako EPM-cuctembl no3BonAoT
XOpOLWO ONUCaTb pPas/INYHble acnekTbl OTAENbHbIX
npoeKkToB 6e3 yyeTa MX B3ammocsAsn. KoHeyHo, M B
EPM-cncTtemax fenatotca NonbITKM yBA3aTb NPO- EKThl,
Hanpumep, NpWY MOMOLLM TaK HasblBaeMoro obuiero
nyna pecypcos. Ho garke B 3Tom ciydae Tpebyemblit
YPOBEHb B3aMMOCBA3M MPOEKTOB A0- CTUrAeTCA JaNeKo
He Bcerga, Aa U OTCAEeXMUBaTb Ta- Kyl B3aMMOCBA3b
HenpocTo.

B pesynbTate, ecan npegnpuAtve, Hanpumep,
MMeeT HeCKO/IbKO W30/IMPOBaHHbIX Gpurag, Kaxaas
6puraga BbINOJHAET OTAE/IbHbIM 3aKas, B KaKgoM
bpurage ectb pabouve Bcex HEOOXOAMMbBIX Crewuu-
aNbHOCTEl U MONHbLIA Habop MHCTpymeHToB (06opy-
[OBaHMUsA), TO cUCTEMA YyNpaBAeHUs MPOEKTaMu, BO3-
MOHO, CTaHeT Hauay4ywum Bblbopom. Ecam ke anA
oNTMMM3aLMN  MPOU3BOACTBEHHbIX PacxodoB  He-
06Xx041MMO, YTOObI BCE 3aKa3bl BbINOAHAANCH BCEMU
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Certainly, arises the question about the compat-
ibility MES-ERP, but with the contemporary level
of the development of information technologies
the integration "normal" systems can be
conducted even forces of its own [T-specialists.
The system, which does not have intelligible to the
specialists of the enterprise of the level of
openness and adaptability, it is better to not at all
acquire, especially in crisis time.

In the second place, "standard" MES can- not
prove to have the functions, necessary to precisely
your enterprise. Despite the fact that there exist
the specific universally recognized set of functions
MES, in the concrete realization this collection can
prove to be incomplete. Furthermore, even being
formally complete, it can prove to be insufficient.

Thirdly, "external" MES-system can simply
prove to be more conveniently in the operation.

It is not worthwhile to especially entrust to
companies, who in the case of the absence in their
ERP-system of MES-module declares that it is not
necessary or there are other modules, which can
replace the MES.

There are no such modules! Frequently the
ERP-systems have modules of the amalgamated
planning, which determine the material needs of
subdivision for fulfilling the orders or tentatively
which calculate the time of the fulfillment of
orders.

Such modules frequently reveal for MES;
however, they cannot replace them, since is not
achieved the per operation planning of all
existing orders taking into account their
interrelation.

Sometimes it is possible to hear assertion that
as the alternative MES can serve Enterprise Project
Management systems - EPM).

Actually, the widely spread EPM-systems are
close to MES by the solved tasks (projects in EPM -
this the same as orders in MES). However, EPM-
systems make it possible to describe different
aspects of separate projects without taking into
account their interrelation.

Certainly, and in the EPM-systems the at-
tempts to connect projects, for example, with the
aid of the so-called common pool of re- sources
were made. But even in this case the required
the level of the interrelation of projects is reached
far.

As a result, if enterprise, for example, has sev-
eral isolated brigades, each brigade carries out
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y4yaCTHUKaMu NpPou3BOACTBEHHOTO npouecca
(ecTecTBeHHO, B paMKax UX KOMMETEHLNK), ecin 06bem
umetowierocs obopyaoBaHMA  OrPaHUYMBAETCA  €ro

BbICOKOMW CTOMMOCTbIO, ecan TpebyeTca BUAETb Bbl-
nosHeHWe cpa3y Bcex 3aKka3oB. MES-cuctemy He
3ameHuT Hmuto! Mpu atom MES-cucTembl nossonAtoT
npeacTasnATb MHPoOpPMaLMIO O 3aKase TaK, KaK 3To
genatot EPM-cuctemsil.

CospemeHHble EPM-cuctembl  xopowo npopa-
60TaHbl B nnaHe QYHKUMOHANBbHOCTM, MO/b30Ba-
TENbCKOro MHTepdeinca U NPUMEHEHUA COBPEMEHHbIX
TexHonoruii obmeHa wuHdbopmaumen. Mostomy EPM-
CUCTEMbI  MOTYT CAYXWUTb MUCTOYHWKOM uMAeh anAa
ynydwenua MES-cuctem. Tak, paHee B cucteme Zenith
SPPS wmenacb TONbKO OfHa 3aBUCUMMOCTb MeXAay
nocsefoBaTe/IbHO BbIMO/JIHAEMbBIMX  ONEpPaALMAMKU MO
W3roTOBNAEHUIO AeTaAnm  WAW  y3na: nocaegyowan
onepaumMa HayMHanacb He paHblue OKOHYaHMA
npegblaywen. HecmoTpa Ha TO, YTO 3TOM 3aBUCMMOCTU
6b110 AOCTAaTOYHO 419 MOLAEANPOBAHUA 3HAYUTENBHOTO
ymncna NPOU3BOACTBEHHbIX  3a4ad, HeKoTopble
onepauun Bce ke TpebytoT 0coboi cBA3N C APYrMMU.

Mostomy B Zenith SPPS 6bi1a BHegpeHa noaaeprKka
HOBbIX  33aBMCMMOCTEN, aHaNOfMYHbIX Tem, 4TO
ucnonosytotcs B EPM-cuctemax. Kpome Toro, 6bin
npegioXeH  LWWPOKMUA  CMUCOK  AOMNOAHUTENbHbIX
YCNIOBWUIA: HAyano onepauuMm C  33a4epPXKKOW  MAu
onepeXKeHWem, B OMpPeLeneHHbln AeHb Heaenu, He
paHee ¢UKCMPOBaHHOM Jatbl M T.4. B pesynbraTte
nosiBMNAcb BO3MOXHOCTb 6o0siee NpocToro U Kop-

PEKTHOro MmoaennpoBaHuA NnpPon3BoACTBEHHbIX
npoueccos.
Mbl npugepxmsBaemca MHe-
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separate order, in each brigade there are work-
ers of all necessary specialties and the complete
set of tools (equipment), then control system of
projects will, possibly, become the best selection.
But if for the optimization of production
expenditures it is necessary that all orders would
be carried out by all participants in the production
process (naturally, within the framework of their
scope) if the volume of the existing equipment is
limited by its high cost, if it is necessary to see the
fulfilment of immediately all orders.

Nothing can replace MES-system! In this case.
MES-systems make it possible to present
information about the order in the manner of
EPM-systems.

Contemporary EPM-systems are well studied
in the plan of functionality, user interface and
ration of contemporary technologies of the
exchange of information.

Therefore EPM-systems can serve as the
source of ideas for an improvement in the MES-
systems.

Thus, earlier in Zenith SPPS was only one de-
pendence between the consecutively performed
operations on the production of component or
unit: the subsequent operation began not earlier
than the end of previous.

Despite the fact that this dependence it was
sufficient for the simulation of the significant
number of production tasks, some operations
nevertheless require special connection with
others.

HMA, YTo B bByaylwlem npounsomn-
net camadune MES m EPM, npwu-
yem EPM 6yaet anemeHTom MES.
Bmecte ¢ Tem metogonoruto MES
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- EAM) un ynpaBneHus uUeno4yKol noctaBoK (Supply
Chain Management - SCM).

O6cnyknmBaHME OCHOBHbIX MPOM3BOACTBEHHbIX
doHaoB nogpasymeBaeT paboTy C HEKOTOPbIM Ha-
6opom nomeweHnit wmam obopyposaHua. Takan
paboTa, Kak MpaBWaO, BKAKOYAET NAAHMPOBAHUE
OCHOBaHHbIX Ha KajneHgape npeaynpeguTenbHbixX
PEMOHTOB, KOHTPOJIb TEXHMYECKOTO  COCTOSHWA
obopynoBaHMA M MNOMELLEHMN, AUCNETYEPU3ALNIO
WUCNONHEHUA 3TUX PEMOHTOB, @ TaKXe KOHTPOJb 3a
BbINONHEHMEM TexobcnyKmMBaHMA No daKTUYecKomy
COCTOAIHWIO MNPOM3BOACTBEHHbIX GOHAOB. Pecypchbl
ONS BbIMNOJIHEHMA 3TUX OEUCTBUN - PEMOHTHbIE BpU-
ragbl U MHCTPYMEHTbI, KaK NPaBUAO OrpaHMYeHbl, a
KOHKPETHbIN PEMOHT - 3TO He YTO MHOE, KaK 3aKas.
MosToMy KOHTYp NJIaHMPOBAHMA U AMCNETYNPOBA-
HMA MES MOXHO 3pdeKTMBHO MCNONb30BaTb B Ka-
yectse anemeHta EAM. KoHe4yHo, y EAM ecTb cBOM
TpeboBaHMA K NIaHUPOBAHUIO U AUCNETYMPOBAHMUIO.
Hanpumep, EAM ponxeH noaaeprmatb NAaHUpPO-
BaHME NEPUOAMYECKM MNOBTOPAIOLWMXCA LENCTBUIA
(ocmoTp obopynoBaHMA, CMEHa M3HALWMBAOLWMXCA
KOMMOHEHTOB M T.4.). Ho Hannumne Takoh yHKumMM
nnaHnposaHma He nospeaut U MES npu eé ncnonb-
30BaHMM NO OCHOBHOMY Ha3Ha4yeHMUIo.

YTOo KacaeTcs CUCTEM YNpPaBAEHMA LEMNOYKOMU
NOCTABOK, TO MAEO/IOTMA TaKUX CUCTEM HepPaspbIBHO
CBA3aHa C JIOTUCTUKOW, TO eCTb C ONTMMM3auMen
npouecca ynpaB/ieHUA ABUNKEHMEM W XpPaHeHUem
Cblpbsi, KOMMOHEHTOB W TFOTOBOW MPOAYKUMM B
X03ANCTBEHHOM 060OPOTE C MOMEHTA YNiaThbl AeHer

NOCTaBLUMKY OO0 MOMEHTA MOAYyYeHUs AeHer 3a
[,0- CTaBKy roTOBOW NpoAyKUMn noTpebutento.

Ha npaKTuke, roBops O NOrMCTUKE, 4YacTo NoA-
pasymeBatoT ONTUMM3ALUIO NEPEMELLEHUA TOTOBbIX
TOBapOB OT NOCTaBLMKa K noTpebutento, paborta c
CeTblo NOCPeAHMKOB, NPEeAOCTaBAAOWMX KOMMIEKC-
Hble YCNYyru, BKAOYasA paboTy C KAMEeHTaMM, opraHu-
3auUMio CKNagoB obulero nosb3oBaHWsA, pacnpeje-
NNTENbHbIX LEHTPOB U T.4. Peub, Npexkae Bcero, naet
O TpaHCNOpPTHOM noructuke. OaHaKo He cnepyet
3abbiBaTb, YTO JIOTUCTUYECKME CUCTEMbI BrepBble
6blIN  NpUMEHeHbl AAS8 ONTUMM3ALMKU MNPOU3BOA-
CTBEHHbIX npoueccos. B 1972 roay, ewé Ao noss-
IeHUS CamMoro TepPMMHA «JIOTUCTUKA», AMOHCKas
Kopnopauua «Toéta MoTopc» BrnepBblie B MUpe pea-
IN30Bafia MUKPONOTUCTUYECKYIO cucTeMy «KaHbaH»
Ha cBoux npegnpuatuAax. PakTUYeCcKn 3TO nepsoe
OCO3HaHHOE MpaKTUYeCcKoe MNPUMEHEHME MeToA0B
JNIOTUCTUKN BblNO He YeM UHbIM Kak MES-cuctemon.
OTcnexknBaHue ABUKEHUA Cbipba U nonydabpurKa-
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Therefore the support of the new dependences,
analogous to those that they are used in the EPM-
systems was inculcated into Zenith SPPS. Further-
more, the wide list of the additional conditions was
proposed: the beginning of operation with the de-
lay or the lead, during the specific day of week, is
not previously the fixed date and so forth as a result
appeared the possibility of simpler and more cor-
rect industrial process simulation.

We think that in the future the confluence MES
and EPM will occur; moreover EPM will be- come
the element of MES. At the same time, the
methodology of MES can be used as a component
part of other concepts of the automation of the
enterprise activity.

Detailed schedule planning and dispatching is
required with the solution of many tasks; however,
should be especially isolated the concept of control
of basic productive capital (Enter- prise Assets
Management - EAM) and control of the supplies
chain (Supply Chain Management - SCM).

The maintenance of basic productive capital
implies work with a certain collection of place-
ments or equipment. This work, as a rule, includes
planning the preventive maintenances based on the
calendar, control of the technical state of
equipment and placements, dispatcher system of
the performance of these repairs, and also control
of the fulfiiment of maintenance due to the actual
state of productive capital.

Resources for fulfilling of these actions - main-
tenance crews and tools, are as a rule limited, and
concrete repair - this nothing else but order.
Therefore an outline of planning and dispatching
MES can be effectively used as the element EAM.
Certainly, EAM has their requirements for planning
and dispatching. For example, EAM must support
planning the periodically repetitive actions
(inspection of equipment, the change of the worn-
out components, etc.).

But the presence of this function of planning will
not injure by MES with its use according to the basic
purpose.

As far as control systems of the chain of
deliveries are concerned, the ideology of such
systems is inseparably connected with the logistics,
i.e., with the optimization of control process of
motion and of storage of raw material, components
and finished production in the economic the
turnover from the moment of the payment of
money to supplier to
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TOB BHYTPY NPOM3BOACTBEHHOrO NoApasAeneHns no
NIOTUCTUYECKOM Uenn - 3TO M eCTb ONepaTUBHO
AMCNEeTYEPCKUA KOHTPOb!

PaccmaTpmBas BCHO aBTOMATU3MPOBAHHYIO CU-
CTEeMy ynpaB/ieHUA NpeanpuATUMEM, Mbl BUAUM, YTO
MES sBnsetca coCcTaBHOM YacTblo coBpemeHHon ERP-
CUCTEMbl W UCNo/b3yeTca Besge, rae Tpebyetca
feTanbHoe pacnpegeneHne paboT BHYTPM OrpaHu-
YEHHOro Kpyra WCNOAHUTENEN C OTCNeXMBAHMEM
BbINONHEHUA 3TUX pPaboT B MacwTabe peanbHOro
BpemeHU. B cBolo ovepeap, cucTemMbl ynpaBieHWA
npoeKkTamu asnatoTca Yactbio MES-cuctem.

BbicOKad CNOXHOCTb WM BaXKHOCTb peLlaemMbix
MES-cuctemamu 3agay obycnasnmsaet TpeboBaHue
K onpeaeneHHOMY KauyecTBYy «OKpYKatowen cpeapl».
MNpuobpeteHne aarke camon nydwein MES-cuctemsl
He rapaHTUpyeT ee ycnewHon paboTbl H6e3 3anHTe-
pPEecoBaHHOCTM PYKOBOACTBA NpeanpuATMA U Haau-
4YMA Ha NPeanpuUATUM A0CTaTOYHO BbICOKOrO YPOBHA
ynpaBaaemMoCTu 1 nopAgKa.

MES-cuctema - He 6osee YeM KOMMbHOTEPHbIN
WHCTPYMEHT, Tpebyowmin KBanuduumpoBaHHOIO U
YMENoro  WCNo/Ib30BaHWUS,  MO3BOAAIOWMIA  MU-
HMMM3MPOBATb PYTUHHbIE OMNepaLmu, YMEHbLIUTb
KoanyectBo owWwMbBOK M, B pesynbraTe, obaerdymtb
NOHMMAHME TEKYLLEN NPON3BOACTBEHHOM CUTYyaLLUMN.

B MES-cuctemax 1Mcnonb3yroTca HenpocTble Bbl-
YUCAUTENbHbIE aNTOPUTMbI, OLHAKO Ha/nuyMe aaxe
CaMOro C/IOXKHOTO U 3PPeKTUBHOrO MaTtemaTtuye-
CKOro annapaTa He rapaHTUpYyeT ycnewHoe npume-
HEHWEe TaKMX CUCTEeM A/1A pelleHUA NPaKTUYeCcKUX
3afa4. Ba)kHo cgenatb MES-cuctemy He TOAbKO
GYHKLUMOHANbHOW, HO U yaobHoW. Mbl cunTaem, 4to
Hambonee BaHble YC/0BMUA, KOTOpble HEOBXOAMMO
cobntoaaTh, YTOObI JOCTUYL 3TOFO, CAeAyHOLLME:

® MNCMONb30BaHUe npwu CO34aHNU MES-

CUCTEMbICOBPEMEHHbIX TEXHO0MUM
pa3paboTKKM Nporpamm;

® [OCTPOEHWE 3PrOHOMWYHOFO MO/Nb30BaTE/b-

CKOro uHTepodeica;
* MpuUaaHue cucTteme AOJ/IKHOIO YPOBHA rMbKo-
CTW, BO3MOXXHOCTW peluaTb 3a4ayun noonepa-

LMOHHOTO NAaHUPOBaAHMUA "
ANCMNEeTYNPOBAHUA B Pas/INYHbIX OTPaACAAX
SKOHOMMWKM;

e obecneyeHne OTKPbLITOCTM U JIEFKOCTU MHTe-
rpaunm MES-cuctembl c Apyrmu
MHOOPMALMOHHBIMM cucTeEMamm
npeanpuATUsA;

e ob6s3aTeNbHbIN yyet 3ameYyaHui 7

TpebosaHuit nonb3osaTteneit MES-cuctem;
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the moment of obtaining the money for the deliv-
ery of finished production to user.

In practice, speaking about the logistics, the op-
timization of the displacement of finished goods
from the supplier to the user is frequently implied,
work with the network of mediators, who allow
complex services, including work with the clients,
organization of the storages of general use, distrib-
utive centers and so forth, first of all, we mean the
transport logistics.

However, one ought not to forget that the logistic
systems were for the first time used for the
optimization of production processes. In 1972, still
before the appearance of a term logistics", Japanese
corporation "Toyota Motors" for the first time in the
world realized micro-logistic system "Kanban" in its
enter- prises. Actually this first realized practical
application of logistics methods was the first MES-
system.

Tracking the motion of raw material and semifin-
ished products inside the production subdivision on
the logistic chain (from one work site to another) is
the immediate dispatching control! Thus, ex-
amining entire automated control system of enter-
prise, we see that MES is the component part of the
contemporary ERP-system and is used everywhere,
where detailed (per operation) work assignment in-
side the limited circle of executors with the subse-
quent tracking of the fulfillment of these works in
the scale of real time is required.

In turn, control systems of projects are the part of
the MES-systems. High complexity and importance
of the tasks solved by MES-systems specifies
requirement for the specific quality of "environ-
ment". Acquisition even of best MES-system does
not guarantee its successful work without the inter-
est of the management of the enterprise and pres-
ence at the enterprise of the sufficiently high level of
controllability and order. MES-system - not more
than computer tool, which requires the qualified and
skilful use, which makes it possible to minimize
routine operations, to decrease a quantity of errors
and, as a result, to facilitate understanding the cur-
rent production situation.

Complex computational algorithms are used in
the MES-systems; however, the presence of the
most complex and most effective mathematical
apparatus does not guarantee the successful appli-
cation of such systems for the solution of practical
problems. It is important to make a MES-system not
only functional, but also convenient. We consider
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® BbICOKWI YPOBEHDb TEXHUYECKOM noaaepku,

KayecTBeHHasA conpoBoauTenbHasA
OOKYMeHTauus;

® ucnonb3oBaHMe  UHTepHeTa 1 Apyrux
CeTeBblX TEXHONOIMM KakK OAHOrO U3
OCHOBHbIX HanpasneHwit passutna MES-
CUCTEMBI.

KoHeuyHO, 3TM ycnoBuA B uMAeaNbHOM Ciay4ae
[ONKHbI COBNIOAATBCA MPU CO34aHUN U Pa3BUTUMU
Nt0HbIX KOMMbBIOTEPMU3NPOBAHHbIX CUCTEM.

Ho oHM ocobeHHO akKTyanbHbl ana MES, no-
CKOJIbKY MO3BONAIOT PeWnTb Npobaemy CNOXKHOCTU
TAKUX CUCTEM KaK Aansa pa3paboTumka, Tak M Ana
KOHEYHOro no/sb3oBaTesiA, caenatb Takue CUCTEMbI
peanbHO  MNPUMEHUMbIMM  Ha  OTeYeCTBEHHbIX
npeanpuATUAX.

B cuny MHoromepHoctT npobaembl MHOro-
3aKa3HOro MNJIaHMPOBAHMA W  AUCNETYUPOBAHMA,
MES-cuctema He Bcerga MOXKeT pelnTb BCe 3aa4um
[AHHOrO TMNA, BO3HMKAOLWLME Ha NpeanpuATUun.

OaHaKo OTCyTCTBME KaKuUX AnMbo ¢yHKUMA nna-
HMPOBAHMA WAM AUCNETYNPOBAHUA HE OOJIKHO
CNYUTb MOBOAOM A1 OTKa3a OT WMCMNOAb30BaHMUA
CUCTEMbBI: HAJO CMOTPETb, HACKOJIbKO MOBbICUTCA
3¢ PEKTMBHOCTb NpPeanpuATUA MNocie BHeApeHuA
TaKoOI cUCTEMBI.

Ecnn 3aTpatbl HA BHEAPEHUE OKYNakoTCA, CUCTe-
my MES-cTouT nprobpectn. B KoHeyHOoM uTOre, By-
Ayliee pasBuMTUE CUCTEMbI, NOABAEHUE B HEM HOBbIX
GYHKLMIA 3aBUCUT M OT HbIHELHEro Ko/an4yectsa ee
NOANbHbIX NO/Ib30BaTENEN.

ObocHoBaHue BHEAPEHNUA CUCTEMbI
Ucnonb3zoBaHne cuctemnbl Zenith SPPS nossonsier
3HAYUTENbHO YNYy4YLWNTb NOKa3aTe/in NpeanpuaTmuA:

® OBbIWAETCA NPOU3BOAUTENBHOCTb TPYAQ;

* yBe/NMUMBAETCA  KO3QPUUMEHT  3arpysku
obopyaoBaHus;
* yMeHbluaeTcA  06bEM  He3aBepLUeHHOro
Npon3BOACTBA;

® OBbIWAETCA YPOBEHb «MNPO3PAYHOCTU» U
ynpaBaaemMocT1 Npou3BOACTBa;
* nosblwaeTca cobaoaeHne CPOKOB NOCTAaBKMU.
3aTpaTtbl Ha BHeapeHWe cuctemMbl Zenith SPPS -
370 cbanaHCMpPOBAHHOE BOXKEHWE B 3pPeKTUBHOE
ynpaBieHve NpPOM3BOACTBEHHbIMM NOAPa3aeNeHu-
AMM NpeanpuaTUA.
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that the most important conditions, which must be
observed in order to reach this, that follow:

e use of modern technologies of the
development of programs at creation of MES-
system;

¢ construction of friendly user interface;

e proper level of flexibility, possibility to solve
different problems of planning and dispatching
in different branches of the economy;

e guarantee of openness and ease of integration
of MES with other information systems;

e required supervision on observations and
requirements of the users of MES- system;

e high level of technical support, qualitative
accompanying documentation;

¢ use of Internet and other networking technolo-
gies as one of the basic trends in development
of MES-system.

Certainly, these conditions in the ideal case must
be observed with creation and development of any
computerized systems. They are especially urgent for
MES, since they make it possible to solve the
problem of the complexity of such systems both for
the developer and for the end user.

In view of the multidimensionality of the problem
of multi-order planning and dispatching, MES-system
cannot always solve all tasks of this type, which
appear in enterprise. If expenditures for introduction
redeem costs of MES, it is right to acquire the
system.

In the final analysis, the future development of
system, appearance of new functions in it depend
also on a present quantity of its loyal users.

Substantiation of the introduction of the system
Use of Zenith SPPS system makes it possible to
considerably improve the indices of the enterprise:
* rises productivity of labor;
¢ increases the load factor of equipment;
e decreases in the volume of incomplete
production;
e rises the level "transparency"
controllability of production processes;
¢ delivery terms become more precise.
Expenditures for the introduction of Zenith SPPS
system are the balanced investment in effective
management of the production subdivisions of
enterprise.

and
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