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ABSTRACT

The problem of perfection of economic objects management is
closely connected with effective use and organization of marketing,
finances, credits and other economic categories. Creation and
implementation of computer technique and new information technologies
in this sphere is one of the urgent problems. With this purpose one of the
important methodology at present is unified modeling language UML on
the basis of which we consider the problems of design and realization of
information systems of product company marketing processes.

Functions of marketing in industry, urgency of implementation of
computer technique and new informational technologies in this sphere and
effectiveness of simulation modeling are discussed. New computer
technologies in product company are to be used for production planning,
accounting, analysis and control in order to solve management problems,
also for execution of design and technological processes. In order to use
computer technologies in the process of marketing management their
modeling and respective software is necessary.

Classification of simulation modeling instruments is considered,
their positive and negative aspects are analyzed. With the aim to model and
analyze business processes of industrial economic units a concept is
elaborated for using systemic Petri nets, particularly with object-oriented
simulation method and coloured Petri net tools. Simulation modeling with
Petri nets enables system experimenting even in case when this is
practically impossible to do in real unit. With its help it is possible to
analyze complicated dynamic processes, elaborate statistic data, investigate
the safety of the whole net or separate subnets, etc.

Marketing system model and simulation model algorithm
construction are elaborated. A multi-dimensional data model and basic
principles of using this model particularly important for perfect analysis are
considered. It gives statistical information about enterprises’ activity, as
well as exposes the regularity between different processes. OLAP
instrument provides analysts and enterprise managers with necessary
information for making an effective decision in management sphere. The
execution of valuable analysis of data is considered on example of
Microsoft Excel. The problems of practical application of CPN (Colored
Petri Nets) instrument are considered which enables to model dynamic
processes of economic objects and then to simulate them for complex
analysis of different factors of research object on the basis of contemporary
object-oriented simulation concept in these processes.
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©836m3M33980L  ™309d-mGogbdodadnm  dgomeby  9g4dboemo
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¥o@3MId0L 80@3IB06dIR0 30(MGILIBOL IMRKIRNN@IdS
(30335-0D06B0®ISIRN0 3IN)RIS00)

2.1 obgmmdsgonmo Lolggol ©a3tmgddgds badndsem
6sgoregdols dstrngols (Workflowmanagement) 8gmmeon

0bggmAds307mo  gmddogdgergmo Loliggdgdol s3mgddgdols
s 300 3OmaMsdnmo Mgamobsiool msbsdgedmgy Bgdbmemgogdo

9953996988 309 J8)-m096E0M9dmmo  dmegmomadols 3mbgiosk. ogo
dmoegb  boggmgae  ™dogddol  Ledndsm  bsgemgdol  dstrogols
(WFM—Workflowmanagement) Loliggdol  sbsemabl,  mdagdd)-
m(‘)ogG&o&ab‘ag\wo QQSémgj@)abols ©s 63"@0%"(3001’ Use Case
360630300 [74].

©336ma653900L (s dmEgeomgdol) mbogzg@lscrmmo  96gdols
6&5300005)360]5 mgogho%ﬁ)ohom, 6)(')3(')5)(3 0615@)6‘3836@)‘3@0
baBgaemadgdols, ob@meonmase dgodmgds asdmggma bamo doomswo
9ds30 [7,37,38]]:

L W@onddnemgmo os3tmamsdgdol «mbogg@lsmamo gbg00 (SPL);

2. 3mbszgdms  3sBgdol  dsimgols LobBgdgdols dmbszgdms smfg@ols s
33603meotgdols 96980 (DB DDL);

3. @309 m60gbE0gdnmo s3Bmgdsdgdols 96930 (OOPL);

4. 30700 ©s3Gma®sdgdols 96960 (VPL)

5. mbogoz06gommo dmpgmotigdol 960 (UML).

23 bsbabby  doggdmemos  s@bodoe 9690l Beatrols
“ON0gO® 3538000l bgdeb@oge. gmggemeo 9130936 9s30ls
©836m3M33900ls 96 dma(3e3ls
dobo  (obsdm®dgools  Iglsd-
@ 98emedq0l. 8933961500,
UML-gbs o dolo
0bLgrndgbdymmo  Ladmsemg-
ds6o  (dsy., Rational Rose,

6ok 23. Bugmodijol ko Visual Studio MsVisio,

Paradigm Plus)  9g0demgds

a36g0bome  Geoameiy  3dmsgto  obBga®omgdamo  3GIma@sdnmo

353980 Bsoz0mo s 33303070 (d0g8)-
mG0gbBocgdnmo s gobrsmn®o 3md3mbabigdom [39,48,73]
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UML — 46580 dmsgsto  gndeemgds ases@sbomos mdogd@ms
3enaligdobs ©s doom Bemcol 39380619801 30Bg8m G0
©a30mgddgdol  bgdbgdby.  selms  ©sdmgoegdnmgdol  dmegmols
(ERM — Entity Relationship Model) gs3mggbg80m. Gmames (36mogmoas
L 139051 3690 Ba36rerdemgdm bozgemls 3006(393@ e A0
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ARIS - | 0bgm®dsgongmo  Loliggdgdol  sOJodgddynes”
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05353806930 3m33cbgbB)gd0;

® Lob@Bgds  Tgoegl  3md3mbgbBgdl,  Gmdmadoi  qbos
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s Iggbgds  ssdosb Mo Mgl lgdol dedmgels 3md3sbosdo,
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30335600bmgol.  skgmo  ggadgdols  sOLgdmdol  Fgdmbggzedai 3o,
olbobo o6 860l bsmema  gsblabmgtrmgmoa, by 3M89539]BgG0s. &0
dbcog,  dmfobsgy  Fgdbermmadegdol  Logdosbmds s Mol
5353969090 Lo 33396 Lscg0m 363 65398m3b. 3369m39,
056593603 gdolmngols Gorgemos dmodmzmb  3m33s60580 0bgzm®Is309,
Gmdgmog dso LFoMegdsn gmggmeman® bsddosbmdsdo.

Bdmblgbgdmmo 333369001 (3O 300 23005FMs
Fglsdgdgmos  dMsgemo gbom, 3m33sbogdo o ML Mmdmdls s3
330y(33698L, 03 dsmo  gPmosbse  gsesfyzgde b gacomgdmmo
abon  Ibomoe  ©s  Ibomoe  Lsfeddnm  Lol@ggdel  ERP
©sbge330mss Bglsdgdgemo.
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3.1 Lefoddnm Aglgelgdol dstmzgol Labggds (ERP)

dorgom  3gMomeols  gsbdsgermmdsdo  dlbgoem  3md3sbosms oo
6ofomo  BAsbbsosms  ©sd73s3900Lsls  0gqgbgdls ERP  (Enterprise
Resource Planning) Loliggdgdl. dgmégl dbeog, mowo 360336gmmds
960ggds debs3gdoms ba(30390L, Gemdmgdos 360d3bgmegsb Ledbsby@ls
793 3md3sbools  bgmddmgsbgemgdls  asesyzgdomgdsms  dowgdsdo
[43].

Y 33336001 doge Focds@gdgemo 3609Ji8gd0b
336Lobmdgogmgdmse  Lagodm  gobrs, ghmol  dbéog, ERP  —
Lolig)ndgdols s dqmegls dbéog, dmba(3q30s ba(3839000
3363mam@se  3sdmygbadals s730emgdemds.

ERP — Lolggdols gsbgomstigds wsofgm 1990 (emowsb, ol
31(3090mmds3 3963306mbs 1sdds doGromsrds B)gbegb30s3:

®  dcmdwy3bm Folsmgols 36 sgdemo 30bsblyeo
363093930,

. 60%5315—35)0')831536015, ﬁmamée doﬁ)omoggo 15({3)6.5(8)360015
6g0bgobatgds;

* ERP — TLob@gdol o3qbjombsgongdo s  @#gdbognéo
doeazado-

30968 —lghg960 3O Jodgdd ol dsbeby  FoMdmJdboema
obBaatocgdgmo ERP — TLoliggds B@sbbojiosms sdndsggdabsls
‘36”6‘4"3830\“0 '3%(4)3633;*\*)3(')(3015 3(33(]@)'35)0 ho'&aogg&ao. "(9015(5533015
bsgmase dgadmgds Rsgmgsmrmm o, Gmd o6 s0lgsmaliobgdmgmo
dobmgbsms  Batolbols  asblebmgds, o8 ©AOmL  ogo  dsgmash
36033bqmmasbos  3m33s600l  Bamddmgsbgmobsmgol,  Gsms  Bgmo
BT gml aswsfy3g9domadems domgdsls [44].

0dolbsmgol, Gmd ERP—=lob@#gds ogml Lemmgmegomo  Lsboo
Fo6dmeagboemo, 3683700 9bmGbadols 9736398 gd0
396000569896 ERP Loli)gdsl dmbszgdms Lazeggdmab.

0bBgacotgdnmo  sbsmabo dmbs39350L $gPm0sbgdls Medwgbody
Lolig)dsdo: sdz3gmgdol dstrmzs GmogPmddgegdol gq0dd0 CRM
—(customer relationship management), sesdosbg@o  GgloGlgdols
36033,  gabsblgdo, gmgBGOmbymo  3mdghies. gl Fgdberammgos
3369m3g 33993l Bglsdmmgdemmdsl  3sgsxgsGImmzmm  0bgm®dszools
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bsmob Mo ©sdndaggds, ol Fgogasesi  gmddsbasls  Tggdemgds
byesge  dmeboobml  Ggeaadnds  dsbadby  sebgdaem  dedogsc
(330 bogyge3098by-

0bBgatocgdnmo  sbagmobol  RsBegdolsls  Igledemgdgemoas
dogommo 9dwgao Fgrgagdo:

® 596003690 063300l dogmo  3md3sbools s sdom;

® LoBmomgdsls  a38dmg3l  obrogoemsmrgise  dgzseBomm
Business Inteligence dgomo Lobgdols 4139000
dc3dbdscrgdemalismgols;

* dmo(zegls g39esby  msbsdgemgg  sbamob®  dmegmls,

Gmdmol  ©abadbgemgdses  assfy3gdomagdols doeqdsdo  bgmols
FgFgemds.
obBgatotgdnmo  sbsmmobo  Foddmgdsl o bOnbagemymgls
QUGOQSBSQO 363014)0'833601} Bol‘)gmbom ©d 06]5@)6'3385@)'3(20
Lo dgoemadgdom,  OmImgdaiy  3md3sbools  bgerddmgsbgeml byl
Fgmdl  360d36gmmagsb0  geesfyzgdomgdol  dowgdsBo.  dsgsmmomse
50bsblM0 0bggm@dszos Fedmwagboemas 3936 ERP — 36§ do
BObbsJzommo  gmedon,  boeme  dmdbdstgdgenl  Lgomegds
bGosgee  doomml  obgm@dszos  bbgesllbzs  @gdemoabaiools
mbgby.  sdol  gots  BGewogogmo  ERP O Loliggds  0gg6gdls
908306 3sb0s, A0dgmms bdogddaosg  bsdgemadsl
339993l Fgdmdsgsemo dmbs(3gdgdo  Fedmazsgobmm dbmmme gAmo
336bmdogmadom, Beogm  dsmo  IM835emgs6BmAoggdasbo  e®rdmoanbs
demonbmgls dsmaemgdbmenmaon® Badbogn® 339020030 35(3000,
GOIgmms 97563098 Mds 039G 6950990 bdotr
399mb393980 ©sdsEas.
dcbs(390ms  3Gr8geemasbbmdagmgdasbo  oMdmeagbs  gggemaby

9363 Fglsdmadgemas  dmbszgdms  Loeggdda.  sbgmo  Lolig)gdgdo
B398 Omaemey Fobo bsdo 3m33mbgb@oleash:

e Jmbszgdms Fotdmegabs Lagegdo bagate ggm®dsdom;

® M33mbodmégdo, QIQPYSIOTES 0bggmds300ls M396380mo
T gor;

e sbomobyo  mby, AmImol  Lsdnsmgdomsiy  ddbdsergdgmls
Fg9demgds a3bLsbmzaml dmbszgdoms Bodo.
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Mg dg360  3mddsbos  Jdbors  Logmmet  obBgheggoligdls,
Gmdgmms  Esbdsdadomsy 1393906 gdmes ERP Lolig)ndsl, cmgmeys
Esdmg00gdgmm  sbamob®  sbs@ol. 83 eAmb  0dbgdmes
36egdgdo 0dol gsdm, @3 dbbgol IFsMdmgdemgdl dywdogse «brs
dmgbeabs  Ladsber s Jodgdd ool gglgds. 83 3Omdmgdols
dobsggemadmse  3603369mmmgeb Gl 08353l deaboszgdons
ba3e3900, Gmgméi ERP Lolggdol Leobgm@dsiom  s@dodgddgeols

3bBOsm Ao 333mbgbdo.

3.2. 3096850 sb ﬂﬁmogﬁmmbok 8‘55)0)30'[5
Lobg)gds (CRM)

3™33600ls 30bsblGo damdstrgmdols, dcdbsbyéry
390Lebscmols,  dgd339m9dbg s Bgdbermmgdmgdby  debs3gdoms
96m0bs©  FsOdmeagbs gPm-96m0 Moo 33m(3sbss. 33 8dem(3b0ls
0530l goledmdggee dgadmgds gsdmgoggbmo  Gsdregbady Lbgswslbgs
Lobols Lolidgds.

CRM — TLob@ggds 8modmggdl  0bgm@ds;zosl  3maqb@)gdmsb
dcdbaboyerg 056593 demgdby s dso NO00gGm 33806 by
363098 e 833390036, sdosbgdo  Aglgdlgdol  dsmgols
15015(5538380 03039 05(3(*)63&00.5 %’oéamgag&)g’oo 153.5 %méaoéom,
o 9afgmzg  dgmeegds  gobsbln®  Loliggdsdo  geblbgsggdmemo
RoGdsBom. debszgdoms Laeggdol asdmyggbgdolsls dmbszgdoms slgmo
boboo Fotdmegabs o6 brgds, Gopash dmbogds dsmo Lbgswsbbzgs
mbgby 3996008693, dsgsemomse:

® Legemo s 10090 Bgmsbbdgdmmo 0bgg@ds(300ls
Fo3meagbs 530bsblgdby, 19d339090by 8 086533 Amgdby;

o Gomdmgdol s ag93dz0ls dehgabgdmgdol eedmeoaqbs;

® 0blrndgbBos 0bg3bB O ¢ mesms § o3z 960l
36 Msdnmo bEMbggmymae3s;

® 3 gdams aogHols 99598 m6mdals 3dsmemgds,
393myggbgdaem  LobBgdsms  ©d  0bBgatotgd e 0bligerndgbBms
3993060980 batry By.

bbgoeslibgs Labol dowamds otds—dfscBmgdam by bshgabgdas
3.1 6sbsbby:
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3.3. ERP s CRM - 'aaQoﬁ)abomo sbsgmabo

ERP —lolggdol osbsgmo  39@lools  388cmBgbsd  Iglsdmgdgmo
aobos  sbamabol  3@mglol  RoBedgdol  emb  (33momagdgdols
'33(8).56.5 hooﬁcgmﬁaoeom 35)07;3'34](55013 deJ@g(S)UQ ;306)3'80.

Omgmeyy  bababomsb  Abl  sbagmobol  3Geigglol  BsBemgds
98e3mdc0gs  gsboiol  gsbzomstgdsl  Lermmymaolsgb, Gmdgemac
03089850 561015 §o63m@agboemo s bsdmememme ool
06@5366063&3@ Bobah.

3mlsbodbsgos ol ascrgdmgds, G™I dergnm 3gomeBdo bbgomds
3M33360s 8%"5(4)80)3&:)32580, 6m3m63600¢o SAP s Peoplesoft, dgmeg
0sdols sbsmobmdo  Lob@Bgdol  gsedmygbgdom  dosmfogl  moowqgls
0639090l 930630 g0bs s dabbglol bggg@mdo.

3ods SAP  dsBsdBg  99dmBbes  dmbszgdms  Lszeggdom o
93900 36mEnddb sbsbgmgdom Business  Information
Warehouse (BW). 3ol 3m3d3mbgb$gdl  dmeols  agm  sbmdoom
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dcbs(39dms  dobs,  dmbszgdms  3GemaGedgmo  dstmzgols  bdgdgdo,

abBadsddommo 333900, 9539d¢TO™dals  dshzgbgdemgdo ©s s Q.
0bdgaMocrgdmo sbagmoby®o Loli@)gdols 333mygbgdoom dsb
Fgbsdmgdgmo  gobss  moomgnmo  dgdseagbgmo  3d3mbgbBols
9Ju3emmsdeool  @odgdmgmadals 306908, G ©33390msm30ls
Igdoe 36033bgmmgsbo smdmAbs.

3m0d3s6os  Peoplesoft —ds w96  gopgy mobo  Fmol  Gob
soffym  abBgatodgdamo  sbamobn®mo  Lolggdol  gsdmygbgds.
99930009 396bosdo Peoplesoft —ob sbstimols 3539830 sdsdgdemo
ogm  3Omegddms bos, GmIgmoi b Mbggmymaezes Fo63mgdols
9189d8 a6 dsemzsl (ERM — Enterprise Performance Management).
0sgoesh ERM dmpgmo ob@ga@omigdamo agm ©sbséoo Peoplesoft
30400 dBnesbmsb, Loy  gsdmygbadgmo  agm 3G Jodaddnemmo
15@)060\)36@)360 ©d 80060(3330)& @83'&33601; mﬁmao&s@‘aﬁm
0bliB)Gndgbgdo.

3063s dydogse 3300056901 ERM dereeols
Bgbadegdemmdgdls. 030 eqolsmngol T03909 69096097
3033mbgbBolagsb:  dmbs39dms  gedsddbs s Bsgatmgs  (ETL),
debs(3990s ba(393900, debs(3g90s 839 dsggdols 3bsgobm@o
061&@)6'3335@)0, QGQQO%QEO Qa&st{)mo, 5)01835:)06 6&80)0&3536&
53923305, doxgdol s dsmsblbols dshzgbgdmgdobsmgals.

g3gees  Rsdmogmomo  sbsmabfo  3md3mbgb@ol  asdemygabade
baBmoemadsl  g3sdmgal  Fgzoq3ebmor  gmd3sbool  deamdstigmds
bbgoalbgs  ©mbggdby.  dsgsmomse,  Amdgmody  3Gmenddol
3obasmadols Embg (3o ggnm  M930m69880; gsgommo  3GmeEyddol
oM gdmemads Qs 30636098 gmo babgmds; BsJebemols
Ggeemabazoobsmgol Logmdobom gesbebswgdo; Bgdmbsgemagda.

bodmememme  Bgadmgds godgem, Gmd ERP — dmegmo séols
960-90m0  bamggmgleo  LeBnsmgds  abBga®omgdnm  dmbszgdms
3bsemabobsmgols.  (3bsos, O™ Esbstmo, GmAgmoai  d7dsgogdmes
30063098 mo  dmdbdsegdmobsmgol, Golimeml  Rsdstis ©s  dolo
303000 503838 3By 3OmEdBds,  Gmdgmai 36 mgbogmas
Focdmgdol  Aglglicdlgdol  dsdmgobsmgol.  dbbgoem  LaGaddmas
bsemabyé ERP — @sbstinols sd33g0mgdo 3339000080 3s6Lsbmgasagab
oy s 30330 7magdon  LFoegdsm  asbgomstgds. 0bBgaomgdnmo
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3bsmobdo Lolggdol @gemobszoom go@dgdl szl dgledmgdmmds
380dsen@se 3ablabmgtmb ©s dstmemb Lsfetmdmm Gglim@ligdo.

3.4. 3:6398)0630L s3B™BdBobagos @ gmogbBoms
dcbs(393900l  36semobo

asbobogngds m6asbobszommo bsgombgdo, G™dmgdags
13°39060098s  Loabgm@dszom  sbstmals  Ldgzosmne  gemsll s
0609630690 79mos 368 BEsbbai0sms  m3gMsdomm  ©sddeggdsety
(On-Line  Transaction Processing — OLTP), s6sdge oo
m3gosdonm  sbamodogn®  sdndsggdsty  (On-Line  Analitical
Processing OLAP) [40]. 53 m®o gs6Lbgsggdnemo Lsbol Loliggdol
badgeemadon  Fglsdmgdgmo  brgds  sdlmmogygdse  asblbgsggdnmo
330(336980L  gsad@s.  3mE3mGsionmo  beobgm@dsom — OLTP
Boli@)gdgdo 0dbgds adolsmgols, oM bgmo BgnFymb
O30S gmggmEeon®  bsgdosbmdsls s Fabs  3emsbby
Fo63mshobels  sddmemmn®o  dmbsggdgdo.  OLAP-Lolbggdgdo 3o
99bsbGads  3mO3mes(300l o6 dobo  (3emggamo  3d3mbgbBgdols
bsgdosbmdals  sbsematl, Mol Ledgemgdomsy 939098 3Gabebls
33068300l dmdsgsem  Bpgmdsdgmdsty.  sdobsmzgols g0 Lsgodems
30O3mAs00l  39Bsmdols  Fgbobgd  (Bmgméry  Fedlmmdo  sbgzy
36 sgdem 3 m3s619mds80) 3613350 M03bemgeb dcrbs(399m
©aM390s.

dmbs(3gdms  m3gMsBogem  sbamobdo  ©sdndsggdol  Lolidads
396Lbgsgg0s  bgsdobdognco  Lobpgdaleash, cmdgmoaig  bgml
79l goesy3gBomgdols domqdsls (Decision Support System —
DSS) 0degbse, Modogbssy  OLAP- TLoliggds  Ladygeemagdsls
sdmagl  sbsmogogmligdl  dmobegbsms  gemslo  dmefgbagemls
0b65d0 390, 6sG3 3603369036 30meadls sbdnemo
bemoiogn@o sdm3sbols gemsfygzgdel.

DSS-9b6bggmgmals  sbasc03gdol  Gerdmmaghbsls, mdgmoqs
BggLsdsdqds  Gobslfedr  gm@dnmotgdnm  Folgdl s  OLAP
Loligndol d9Bomdsl 9Fgmdl bgml.  Lol@ndsdo Bgdmbigmo sbamo
dmobmgbol  @sbzdsgmagomgdmaee  Lsgotms  dobo  gmGdsem®o
sogMs, 83OMaM3398s ©s Bgdregmd Fgbeammgdsby asdgzgds.
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OLAP Tolg)gdol ogdsBogs gedrmm b3gd@dabss. donbgosgse
sdolbs  a3bgogds  obgmo  3Omdmgdado, OmImgdai  0sb  sbesgl
dbgom  ged3mdsionm  Lolidgdgdl, 030 dmo(3egl  Msdegbady
dcbs(3990ms  dabsl, Lssz megdmygdogmas dmddgrgdsms Lsbgswslbgs
bgygemgdo. gbmo ©s 0gogg dmbs;zdgdo  glsdmms Faddmeggboro
ogml  Lobspslbgs  Lobom, ¢sg  b3od  gdobgzgzedo  dsom
Bgnmglgdemedsls off393l.

Omgmtyy  (bmdagmas, OLAP-Loliggdol  badgsemadon  bogds
3O0A3mEs00l,  olgmGongm  dmbs;zgdms  Pm0geodgmsbbdgdmo
a3 3390, 53ss 356005 3968807 sbamo@osaed
sd73s3900bsmzols Lagorm brgds  3mO3mGsz00ls gty dmbarsgdms
9000l asdmggbgds, GmIgmoaig 038390 dmobmgbsms  Fglsdsdols
Lbgoalbgs  ggo@dsBb.  sbgmo  bobol  Fbyxgermdols  Lsegndggm by
bogodn  brgds  dmbsggdms  Lageggdol  3mbsgnool,  Gmame
LsgbmdMog-cme0g96@06qo9moa, obdgacomgdmmo, JOmbmmmyon@
dmbs(3gdos  ghmmdeogo  Fodmeagbol  Ledmemgdol  gedmygbgds,
ooy 38FsM3mmo  mMgsbobadmmo  dsGmgs.  dembszgdoms  Lsggegols
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10. sbsemo bsdsbem Lgesggaool gm®dadgdol s o.9.

N v s

batgaemobszom Bgbergemgdols

4.7 6sbsobby Bsbls, G0 docrggels Next_Send—3do szl @O™momo
&g, 0b@ymogon®se gl 603653, ™3 d0dFmegdgml 36 Fgmdeos
sbagmo  Prod.partiis_gacema —ols o6 Receive Acknow—ols 349393, oy
9JON-9600 330b(3 3330336 1339 33939070 ©3 3O ETNSFOYEYS.

Market

Mza produqciis gadacema damkvetze

17 (1,"Prodl_")@0+++
17 (2,"Prod2_")@0+++
17 (2,"Prod2_")@0+++ Simulation
17 (4,"Prod4_")@0+++
17 (5, "Prods_")@0+++ | Jo! 4 [
1°(6,"Proda_")@0+++
17 (7,"Prod7_End")@0+++
INTxDATA L' (B, "######44")@0 Lo
Mza ‘\87
rodugcia y
100 1" 100@0 | Slink w ” Migebuli
WAt [T produ_q'mj, 4
INT (n.p)@+wait o fOKsn DATA T TE
@+DEL() then 17 (n,p) i ek
else empty str =
wait Produgciis e P Produgeciis e andaltsa
partiis — partiis B z ch<>5 in\
) gacema (n.p) \n.pl gadagzavna INTxDATA en strop
T else str
5
TenB (5% ﬂ ! : 1-@0 Produgciis
1" 1@0 Shemdeqi e
migeba rﬂ\a eI!‘JSa
Ten8 (551) 18 IN g
if n=k @+13
s then k+1
INT ¥ else k .
Dasturis ‘ @ " Dasturis if n=k
migeba n if oK(s,r)| 9agzavna — @ . tTenkk+l
then 17 n INT alse
gt e?;:em:;:t-.- @-+DEL()

65b.4.7. Lafgobo Bpamdstigmds
bodgemszools Msdegbody doyol 9dmga doomgds ©sdgstigdgemo
damdstigmds Ladmemm st gotgdoo.
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Market

Mza produqciis gadacema damkvetze

1 (1,"Prodl_")@336+++
1'(2,"Prod2_")@465+++
17(3,"Proda_ ") @607 +++ S‘mU|at'°”
1°(4,"Prod4_")@0+++
1'(5,"Prods_")@0+++
17 (6,"Prode_")@0+++
1 (7,"Prod7_End")@0+++
INT*DATA, 1'(8,'########")@0 — -
Mza 1" "Prodl_Prod2_Prod3_
8
produgcia . h
100 1" 100@507 D":é%i%ﬂ'a 1
Wait e e
f if OK(s,r) DATA
(n,p) | (n,p)@+wait @+DEL() e 1 n‘fn:k
INTXDATA else empty qal
Wwait Praduqcdiis Produgdiis ~  [np) &l atso
| partiis — partiis »(B z tprfefsgfhp
gacema (n.,p) n.pl gadagzavna INTHDBTA o m
5
3 1" 4@561
TeneGAy L 8 1 — OB
1 3@507 emeed
1'8 IM
it n=k @+13
then k+1
INT alsa k
Dasturis Dasturis | f"\- Jifn=k
migeba [ @ ilf oK gagzavna [T n o \J* then k+1
- INT else k
®+5 then 1'n BIDEL()

Market

else empty

655.4.8. Bmemaenco damdstgmds
36meqigeol 3 35600l gss3gdol Bgdmga)

Mza produqciis gadacema damkvetze

@+5

alse empty @+DEL()

1°(1,"Prodl_")@336+++
1°(2,"Prod2_")@465+++ . .
17(3,"Prod3_")@831+++ Simulation
17 (4,"Prod4_")@1112+++
17(5,"Prods_")@1158+++ « .|’O| H | h |» ML
1°(6,"Prode_")@1604+++
A o Tl Bl R 1" "Prod1_Prod2_Proda_Prod4_Prods
INTXDATA 17 (B #####4#4")@1B48 Prode. Prad7 End” -
Mza g
produgcia - -
100 1-100@1748 ph:lﬂngL.lthélila o
Walt __/
(n.p)| (np)@+wait @+DELD) itk nf B
- INTXDATA el & e
wait Produgciis r -
Dal}'ins — partiis Dh<>5 op
1 gacha (n.p) (np) | gadagzavna then str™p
alse str
2
@+12 /‘ N
! Tend (555 u‘ p Themdsor <. Produgeiis
NextSendl 1l 1 9@1850 - ehag nartiis
INT P g migeba
b ifn=k @+13
n then k+1
INT else k
Dasturis Dasturis if n=k
migeba n ®ifo|<|js,.-j. gagzavna [¥ 7 @‘ — then k+1
then 1'n INT else k

655.4.9. Lsdmmeom dpgmdsmgmds
BHmEagoob 7 3séBool asmsglol dg8wmay)
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Shemdegi_migeba—ol ©OMOM0 oo Rsbls, 6md
3OmEndpool  dmeme  3sOBos  dopgdmen  ofps 1791 @eomo
9O0gmolsl, boegme  NextSend—ol e®Omomo Fog 33083968k, ™3
doramer FgBgmdabgds  3Gmendool domgdols dglsbgd demzgos 1850
O™ ghmg e do.

EAOmomo  Jrggdo  3mboiosby  MzaProduqcia  dommomgdls
3OmEndiool  3seE0gdol  (3s63gmEgdomo)  gseszgdol  EMm9dby.
35 5e00m S, 30613960 356800 A380(3S 336 ©EOMO00
gengnmobogol, dgmeg 4635, 3glsdy 831 s +.9.

Rggbo  ©Omomo  CPN-dmpgmon  Ggodmagds  383m30 33000
356139306 em0 36e39Lobs 3O J00b—gs0sg3 bagbols
Fgbergegdols dsbabosmgdemgdo. 3535000, 353989000
296390698000  gos(3930L  Esgm3zbgdol  Hmol  (wait) Lbgswslbgs
3603369mmdolsmgol. b6 gemy agm3bads beols JsbLLs
336390693000 2300836336900l MegoEsb  sbs(somgdmse. ogo sbggy
Bool Bsbll, G0d  m3gMsos Dasturis_migeba gssopml, Gswash
360')(33150 Prod.parti is_gacema QQJQSQ&UQ’OQ 60683(")14)3600)0
a3 bagboo.

a6dgmo  Esgmabads 6036sgl, @md Logodm odbgds oebsbl
(33, Lobsd 303%‘(\0;33630\*10 Q&F}%‘Bﬂﬁgggbo, 6d 3&33@)0 56 Qah(g)'aﬁ)o
0dbs  @sgedgmmo.  Lodnmasigool  3Gm3gldo,  Lbgeslbgzs  wait-
36033bgmmdom  Bgadmgds  aEgobogl  m3Bodsmm@o  360336gmamds
33639693000 3083980l ©sgm3z6g80lsmzals.

4.4. 3600l Ggemobszaols 3Gmzgbols CPN-Jlgmols
dommols dgmdstgmdsms Loghol sbsmmobo

sbems  gebgobomma st zgobgol  3Gmsglobogol I
3OmEndool 833390909 dofmwgdols  (Ggemobsigool)  ggadols
Flergemagdol  (sméoibgol)  Fglsdsdolo  CPN - 3g8@ols  Jbgemols
sbsemabols sdm(36s 9.7, dgmdstgmdsms bog@sols bsggmdggemby.

dgmdstgmdsms  Logézg  (State  Space) sl 33emg30ls
3090l Fqledsdolo  dmegmol  gggems  dgbadme  dramdstrgmdols
JODMb0s. 03000 damdsegmds, Bmam®s gl gemsbogn® 9B ol
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JBgmgdBos  doegdamo, sbsbegl  dedggems  gsbsfomagdsl  Jlgemols
3bogogdol  dobgogom, by dsGr3069098L.  Jlgmol  Amdgeady
aoesbsligmamaols 837 dogadol  (3083980L)  Fgdrgy  brgds  dob
Fgbslbgmgm s g3dmbslgmgen 3mbo(309080 ded3gMms MemEgbmdols
3o gdgdo. 83 @AMl Jlgmo geseals sbae dramdstigmdsdo.

sbgmo  36miglo  Fgadmgds  G™dgmody  dox by s0dmm gels,
sby Robdo Fggoegl, s 0dol dsyFygdgmos, Gmd skgmo dmegmo
s dolo Fglbsdsdobo Ggem@o  mbogddo 396 dosm(ggl  dobabls,
bodmemem  Igogal.  sdgzedee  Jlgmo  gmgams  s6sbs3dsolise
daMseo s 030 dmombegl megddomgdsk.

B396L  Fgdobgzgzsdo  Loddy  agedsb  Ibs  3Om@mdiools
dofmegdsliost  ©sd33gmgdbg, Mmool  agadsy  gmbEHEASJBgdols

bsggndggemby 0dbs Ggmagbomo s dolo Fglitrnmgds  s0mgdgmos
(G008 36 Fbrgls bgm 936 memgdol sO®3g33L0sh 835380678 mmo

bogs®0dm Lsbg30980l sfglgds).

Rggbo  dmegmol  ggMsadnbdol  bsgydzgemby, Gmdgmoai  Fobs
3569300390 gsbgobommgm,  begds  dbs  3Gm@niool  gogds
bofymdoasb, d9drga  BOsbLImOBomgds s 83339033y  dodsbs.
©sd339m0,  3OmEd3ool  domgdobmsbsgy  sabegbol  sbBym@ols
Fq8gd0bgdsls s 30dfmmgdgmo 3ol Igdwgy  bEMbsgl dedegabe
336800l sdBswgdels s doffmegdsty.

3618 gedméoibymo dgdmbggszgdo, G 3GmeEndiool 3sG@os
300 d0zogl  @OmYmeE  ©833g0m6  (39G430mo  @dogdhne-
bmdogddaeo  dobgbgdol  asdm), 86 @s0gstaml  @sbigygdols
F9Bgmdabgds. sbgom 39900b39396 30 Logotes 0bggm@ds(300ls
ROOgmae  3edngdmgzs s GPlOgmpdymo  3GmEIRYGb
3539me9ds.

Rgqbo B0 3960l Jbgeols 3osbsbgmgmagdo,
Gmgmegdogss Produgciis partiis gacema, Produqciis partiis gadagzavna,
Produqciis partiis migeba, dasturis gagzavna s 5.9. bsbosowgds
©EOMO00 sym3bgdgdoom, Gmdmgdog s6 3MBLB 6B M0
3603369mmdobss, 36 Fgdmbzgzomo Goibzgdol ©osdsbmbowsh somagds
Loliggdols doge.

333356500, CPN-0bli6r363)00 dqbsdemagdgemas
dgmdstrgmdsms  bogdzol  $bas03ol  dogmasbo  3Geiglols  Legeo
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338™dsBoba(z09, ) 36033bgmmgbae B Jocrgdls Jbgmols
0536030l 36e(39LL dolo SN 3090
30933 & nOmdol Jglsbgd, sby sdpgbse LFmese sksbagl dmegmo
goernco M09l gmgedgzeb.

damdsdrgmdsms Lrgmo Loghig — mGogbofgdnmo a@sgon
s0lobgds, GmIgemdos IF3gezsmgdo  Fggbsdadgds  Jbgmol ©sbsdgad
33613069098,  boaemer  Agemgdo —  deagemabgdls  sdsgsgdacrgdgmo
9009396898000, g.0. M1 3ramds®gmdowst  (3s¢r30093006)  Lolsg)gds
ool M2 3rgmdstigmdsdo,  Ameglsg  s@Lgdmdl  Gysmo
3353933069890 (N, P)- gmgdgbdom, bswsz N-ggdseo ds®rzgGos,
by p- 0bgm@dsommo  bsfoemo. 410 Bsbabby  bshzgbgdos
39360L  Jugmol  Lsfgobo  dpgmdstigmdol  g@sgdbdo  {n=1,
p="Prod1”} gmqdqb@oo.

17(1,"Pradl_")@112+++

1°(1,"Prodl_")@0+++ 17(2,"Prod2_")@0+++
17(2,"Prod2_")@0+++ 1'(3,"Prod3_")@0+++
1°(3,"Prod3_")@0+++ 1°(4,"Prod4_")@0+++ -
1°(4,"Prod4_")@0+++ 17 (5,"Prods_")@0+++
1°(5,"ProdS_")@0+++ 17 (6,"Prod6_")@0+++
1°(6,"Prodé_")@0+++ 17 (7,"Prad7_End")@0+++
1°(7,"Prod7_End")@0+++ INTxDATA 1°(B,"## 444444 )@0

INTDATA 1°(8"######44" )00 Mza No T

prnl\gliaqma g produndia

00 1" 100@12 |
100 1~ = ittt
L HOeE| WaltIT

RPEHATER @+DEL()

INTxDATA

Produqciis
partiis

Produnqciis

Produgciis partiis =

partiis
gacema

gacema

c qadagzavna
wait = 100
n

1°(1,"Prod1_"j@12 fr—"

(@
|

Tens (SAL) 1 E
1 1@12

Tens (SAL) 1 E

w

Y

Dasturis |,
gagzavna

If OK(s,r) if OK(s,r)

Dasturis
migeba
then 1'n then 1°n

B else empty else empty @+D

655.4.10. Lsfgolbo 8s6 3ocg0s 6sb.4.11. Bstrgotgds othggmo doxal
A"

411  6sbsbo  go  Bggbosdedgds  3gBGol  Jlgmol  sbsew
33613060988 304390 doxol Bgdroga. o Fgbedhbgdos, Gmd  A-
3mbozosdo  gohbes  sbamo, 1 dsdggeo,  G@Imol  gggdo=l,
dmbs39d0="Prod1”. = s3skmsbsgg gl ds@zge0  dmgoes  Jlgemols
839 ds3q00086 =12 Omomo  geogamols  (3sy.,  §pmo)  Fgdega
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(30bsosb  Produqciis  partiis  gacemis  gsesbsligmgmols  eémono
39309888 @+12). sbems assdBonées Produgciis partiis gadagzavnis
3008Lbslgmamo s Jgbadmagdgemos  sbggg  Produqciis partiis gacemis
30sbsligmmgmols bagmasbsagmo 45339053

gL m6o0gzg 3Omigbo  Ggodmads  Fglitrnmegls  3sGsmgmm@so,
olobo gemdsbgmlb bgmls o6 demols.

412 bsbobby b6sRg96g800 3300l 336800l
350053633601 goslislgmgmol sdBomco drgmdstgmds. of dstzggdo
360l A s SP 3mbBo(30983ags.

it if OK(s,r)
@+DEL() than 1" (n,p)
INTXDATA — else empty
Produgciis
—P@l_flF partiis
Pl (NPl | gadagzavna INT*DETA

1°(1,'Prod1_"j@12 | *.

5 1
TenEJ(Sy-Fjl 18 1
1@ | i 7 Shemdec

6s6.4.12

33 aoesbsligmgmopst B-3mbo(z0s80  gdsgsemo G38emo
o303 30003l 83mbBOmemagdl, o6 ©slsdzgdos o
"3880)1")333&

TP+=( Produqciis_partiis_gadagzavna, <n=1,p="Prod1”, success=true>),
TP-=( Produqciis_partiis_gadagzavna, <n=1,p="Prod1”, success=false>).

3 gl 0  ©335393%00909m0  gmgdgbdo TP+ s TP-
0dgmezgds  gembgmodddo  gemdsbgmmsh, sbey  gomals  Bgbergemads
dgmergls a3dcc0(3bsgL. 30639600 dergmotgds Jbge 3o
36mEndgool 35600l Fsdds@gdon aews3g8s, bmme dgmégmo 3o
— &3 o600l sbsgedgos bbby

4.13. 6sbsbbyg bshggbgdos sofgMomo 3Gmiglols Fgbsdsdalsw
hggbo  Jlgemols  Brgmdsgmdsms  Logdiol  gMsadgbdo, G™Igmags,
Gmgmtysy s036036gm, meogbBomgdnmo adsgomss Fes@dmeggbomo.
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Hextlend: 171
Shemd migeba: 171
Migebuli prod:1°

|Pr0d.pa.rtiis gacema: {n=1, p="Prodl™} |

Prodpattiis gadagzavna: {n=1, p="Prodl”, success=falze} |

HextZend: 11
v A:171, “Prodl™

i’_z Shemd.migeba: 171
> 23

Migebuli prod:1”
|Prod.paﬁ.gadagz: 1n=1, p="Prodl”, success=trae} |

Prodpart.gadagz: {n=1, p="Frodl”, success=false}|

HextFend: 171

|Pr0d.pa.ttiis gacema: {n=1, p="Prodl™} | B: 11, “Prodl™)

3
23

Nextdend: 171
L0271, “Prodl™)
Shemd migeba: 171

Shemd. migeba: 171
Migebuli prod: 177

Mligebuli prod:17

|Prod.partiis gacema: {n=1, p="Prodl™} |

Prod partiis gacema: in=1, p="Prodl™} |

|Prod.part.gadagz: in=1, p="Prodl”, success=true} |

5
1:2

Nextlend: 171
A:371, “Prodl™
Shemd.migeba: 171
Mligebuli prod:17

NextBend: 171
&:1701, “Prodl™
B: 1°(1, “Frodl™)
Shemd. migeba: 1°1
Migebuali prod:1*”

AN

60b.4.13. dogmdadgmdsms Loghzol 5esgdgbdo
CPN -3megmaolbsmgols

|Pr0d.pa.tt.migeba:{k=1, st="", n=1, p="Prodl™} |
7
43

Hextlend: 171

Shemd. migeba: 172
Mligebuli prod:1” “Prodl™
C:1°2

414  bsbsbby  dmgdnmos  0dogeon®o  dmegemotgdols
(bodgemszools) s damdstrgmdsos Bogérols sbsemabols
(4)3303(4)@36015 8m3%aQ36013 0615@3)6'3886@)0. aQSO'HGﬂQo CheckBox-ols
B¢6m3oh '3380)153333'30, 683(")6@360 a3(8)m3o®'aéoQ 8mmo31s;336a
C:\temp Lo Jsesemeg8o, G@dgmoi Fobsbfse mbos g0Jdbsk.
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; Tools (Yersion 1.4.0 - May 2005)

¥Tool box
» Auxiliary
»Create
» Hierarchy
> Net
» Simulation
vState space — ————————
EnterStateSpace
» Caless
CalcsSCC
» SStoSim
SimtaSs
»SaveReport
» Style
»View
» Help
¥ Options
Commands between autosave : 50
¥ Simulation Report
@Save Report — —————
©Save Bindings
¥Produ_gadacema.con
Step: 40
Time: 1041
» History
¥ Deaclarations

4.15.
R}Gad968)0 4
3053 Bogbolsmgols.

bobsbby  dea(3g9dmos
36300l

6sb.4.14

CPN-jba@ol} (3'36;](30(*)60(4)36015

36 00ls bererdagono

Mza produgciis gadacema damkvetze

(1,"Prodl_")@112+++
(2,"Prod2_")@7B3+++
(3,"Prod3_")@912+++
(4,"Prod4_")@1041+++
(5,"Prods_")@0+++
(&,"Prodé_")@0+++
(7,"Prod7_End")@0+++
INT=DATA (B,"##4#4#84")@0
Mza
produgcia

O e e e e

W0 ) 1 o |ms

1" "Prod1_Prod2_Prod3_Prod4_" |

100 1" 100@941 Migebuli g
produ_q:B, >
R if OK(s,r) DATA
(n,p) | (n,p)@+wait @EE HF” s . Aif .
slse empty str
Produgciis GBI SE Ligciis anda\tso
partiis — partiis tpﬁc:s 2[3/\
gacema (n.p) tn.pl gadagzavna en strop
alse str
2
@+12 n (‘ n X
8 Tend (SPE w Produgciis
i 1" 4@946 partiis
INT 18 migeba
i n=k @+13
then k+1
alse k
State space INT ;
| Enter o asturs 4_(:)._ Dasturis | (e it n=k
55 @ o o ligeba n if ok(s,r)| 9agzavna [T n ST then k+1
E 4 then1'n o INT alse k
|| D =4 R else empty @+DEL()
7. = .—I
e | e

60b.4.15. State

Space - bl G+dg6800m
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4.5. 39860l Jugmols adogezool 3Gem3glol moligobyo
dgmdstrgmdscs boghzol Laggndgzgm by

Jagdmm  dmggdnmos Bgagbl dogd  sggdgmo  3gBeol  Jlgemols
Ioegeoby  Behemgdamo  9b3g@edghtel  Bgeazae  domgdymo
bodobdogndo dmbs;zdgdol mol@obgo:

Statistics // Bamdstrgmdsms Loghol bgedob@ogs
State Space // 3amdstgmdsms Lozt
Nodes: 55 // 8(3gézsmgdol Gemegbmds
Arcs: 58 // 635900l Gompgbemds
Secs: 0 // gémo doxol d93wga 6o 0-0s
Status: Partial // bsfomemdogss Bglermmgdaemo

Scc Graph [/ 33536990 0539538069 mem qeogdgbBms aGsgo

Nodes: 55
Arcs: 58
Secs: 0

Boundedness Properties // 8st396580l Gsmegbmds 3mboryngddo
(max, min)

Best Integers Bounds Upper Lower

Market'A 1 1 0 //stol 1 o6 0 35613960
Market'B 1 1 0
Market'C 1 1 0
Market'D 1 1 0
Market 'Migebuli produgcia 1

1 1
Market'Mza produgcia 1 8 8 //gmzgmomgol 8 35639600
Market'NextSend 1 1 1 // gmggemogol 1 dstrggdos
Market'SA 1 1 1
Market'SP 1 1 1

Market'Shemdegi migeba 1
1 1 // gmggemogol 1 dstrggdos

Market'Wait 1 1 1
Best Upper Multi-set Bounds //3pm@o-bod®sgemol 353806980
Market'A 1 17 (4,"Prodd_") // asws3gdymos 3g-4
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Market'B 1 1°(4,"Prodd ") // aswsigdnmos 39-4
Market'C 1 1°5 // 898ga0 mbe oymlb 39-5
Market'D 1 1°5 // Bg8wga0 mbe ogmlb d9-5

Market'Migebuli produgcia 1
1" "Prodl Prod2 Prod3 Prod4 "

Market'Mza produgcia 1 // sf goggmogol 7 ggéal 3Gmomdaoss

1°(1,"Prodl ")++

1°(2,"Prod2 ")++

1‘(3,"Prod3 ")++

1°(4,"Prod4 ")

1°(5,"Prod5 ")+

l‘(6,"Prod6_")++

1‘(7,"Prod7_End")++

1° (8, "H#e###H#4")
Market'NextSend 1 1 4++ [/ 3] deramer ogm 39-4 o

1°5 // 999930 bes agmls 33-5

Market'SA 1 1°8 /7 s gozgmmzgol ool 8 3363960
Market'SP 1 1°8 // ad 8(*)33@008013 séols 8 aoﬁdao’oo

Market'Shemdegi migeba 1
1°5 // 390930 7bes agmls 33—5

Market'Wait 1 17100 // syegbgdol ot d7odogos: 100
Best Lower Multi-set Bounds

Market'A 1 empty //@stogmas (367 3mboesdo Bgodmgds
Market'B 1 empty /] o6 oamh 3o66360)
Market'C 1 empty

Market'D 1 empty

Market 'Migebuli produqgcia 1
1" "Prodl Prod2 Prod3 Prod4 "
Market'Mza produqgcia 1

6,"Prod67")++
7,"Prod7_End")++
AR EEFEET)

1°(1,"Prodl ")++
1°(2,"Prod2 ")++
1° 3,"Prod3 ")++
1° (4,"Prod4 ")

1 ")+

1

1

1

(2

(

(
“(5,"Prod5
"

(

(
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Market'NextSend 1 empty

Market'SA 1 1°8

Market'SP 1 1°8

Market'Shemdegi migeba 1 1°5

Market'Wait 1 1°100

Home Properties

Home Markings: 1Initial Marking is not a home

marking

Liveness Properties

Dead Markings: 33 [55,54,53,52,51,...]
Dead Transitions Instances: None

Live Transitions Instances: None

Fairness Properties

No infinite occurrence sequences.

©s 8.3. domosbo odoBeiondo  3Gmgbol  sbemmgdol  Fgdwegy
besmo Jgosgemgds.

oQGO'HGUQm h@a@oh@odo 331)&1‘)'363&5 dhag:mls 8'3'3&06015
36m39L0L olgm@ool ©sdsblimzg@gdsl, 3mbazogdols dpgmdstgmdsms,
3osbslgemgmgdol asd398930bs s dod 396900l dndMemdols dglsbyd.
olobo Igdgmdo sbsgmobolbomgols gsdmaggbgds.

4.6. 0dogs3060 dmpgmotigdols 3Gemizgbol moligobgo
36medool dofmegdol CPN-Jlgmobsmgols

Omgmeyy  sm36080gm,  3md3sbools  Fe®dmadols  g539d0sboe
g9bdombotigdols s BsdsbOm-g3mbmdogn®  300mdgddo  dolo
bBsdognneo s gdmdologols 960 -960m0 dons3560 doermgos
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85639063 mmo Ledlsbey@o. 0go 04gmazl 3GmElgdl, o Gsdegbse
989JGHOR bodgogeeegds dobbglol 3Gshoggmer gagms Gymeo
@5 dmogzegl Bobsmgdo Bedgdol oddmgdll, G mbemBagmymel
360300l gmbgmGgbBsG0s6o dramdstrgmdols Bfdbsls dsbaGby.

sbgmo 33930l 0dagszomo  dmegmotgds s sbsemobo
byl afgeodl  gmdondgGamo  9b3gG0dgbigdol  Bodetgdel o
36333920
36 39b3o.

4.16

©slig3b900l  asdm@Bebsl  assfyzadomgdols  domgdols

bsboBby 35639306300

dmpgdgemo  33edsb
Q83o6(§)o386@)0h 36mggﬂdeooh 30%'(');33?)015 CPN—‘-]BUQOB 'aalm&)aoho

Market
X Mza produgciis gadacema damkvetze
¥ Gptions 1°(1,"Prodl_")@224+++
Commands between 1°(2,"Prod2_")@507+++
¥ Simulation Report 1 (2, "Prod2_"J@527+++
Save Report 1'(4,"Prod4_")@854+++
Save Bindings 1 (5,"ProdS_")@953+++
1°(6,"Prod6_")@1181+++
1'(7,"Prod7_End")@1426+++ )
INTXDATA _ 1'(8,"#####8##")@1583 1 "Prodl_Prod2_Prod3_Prod4_Prods
Mza _Prod&_Prod7_End"
produgeia . —-'r\
100 1*100@1483 M\gdehull 0
Walt T ‘ produgcia ;&
i if OK(s,r) DATA
i (n.p} | (np)@+wait @+DEL() then 1" (n,p) . S
else empty str =
wait Produgciis U4 2R Produqdis (o) andaltsu
partiis — partiis »{E} - E;e?ssif"
gacema | (n.p) R} | gadagzavna INTXDATA Hanag
2 F 3
@+12 m /* i Y -
- 1 1 9@1555 .
1 Teﬁuél ﬂ Produdciis

Shemdeqi 1
migeba

NextSend il 1 9@1609

partiis

- migeba
W Ters(GAM 18| N 2
k @+13
n 5
INT x
Dasturis @ Dasturis if n=k
migeba n \f OK(s.r)| Za9zavna trrenkk+1
than 1°r . INT G
203 else em|::t';:' @+DEL()

655.4.16. Lsdmeoem dpgmdstigmds ©s odoBszool Jgeagswe
Save Report—ol 3ogmgds
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417 6obsbby  slsbmmos CPN-flgmol  gbiocmbotgdols
6l JoblEEE0l, (s3msEgdol (GmamGE gmsbol dmbsiydgbol)
3 BbJ300000 (geabol gmmegdols) Bsdebsmasmo.

Bgdmombodbrmosb  godase  Robl, Gd  Byeope  SgBGol
Jgwgpol  CPN-oBLedgho  osbedgotogy,  mdogdd-
oGogbBotgdamo  dmwgmotgiol o8 ©sdtmaGsdgol  dgmmegdols

358 oM9dgemas.

¥ Decdlarations
¥colset INT = int timed;
¥colset DATA = string;
¥eolset INT#DATA = product INT * DATA timed;
Tyarn, k, wait: INT;
¥var p, str; DATA;
¥Yval stop = "H#HEHHHHES",
Yeolset Tend = int with 0..10;
¥eolset Tenl = int with 1..10;
Tryars: Tend;
¥varr Tenl;
¥fun OK(s:Ten0,r:Tenl) = (r<=s);
= colset NetDelay
¥fun DEL() = NetDelay.ran();
Market

606.4.17

J3g8m0  dmzgdmeos  hggbo  Jlgemols 39 Bsmdols  sdlsbggemo
odo@szodo 3Gmigbols Hg3me@Eo:

0ogd(30mM0 3tmEglol Save RPort-ob moligobyo

doxo o a9008bsbigemgmo

1 0 Produqciis_partiis_gacema @ (1:Market)
- wait = 100

-n=1

-p="Prodl_"
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12

N

- T S
=

"Prodl_"

© o

3 112
- wait =100
-n=1
-p="Prodl_"
4 124
-n=1
-p="Prodl_"
-s=8
-r=6

5 158
-str=""
k=1

-n=1
-p="Prod1_"
6 171

-~ n S
| T
~ oo

206

N

k=1
-n=2
8 211

- wait = 100
-n=2

- p="Prod2_"
9 223
-n=2

- p="Prod2_"
-s=38

-r=4

10 263

- str="Prodl_"
-k=2

-n=2

- p="Prod2_"
11 276

o g
N 00

-n
-S
-r
12 323
- wait = 100

Produqciis_partiis_gadagzavna @ (1:Market)

Produqciis_partiis_gacema @ (1:Market)

Produqciis_partiis_gadagzavna @ (1:Market)

Produqciis_partiis_migeba @ (1:Market)

Dasturis_gagzavna @ (1:Market)

Dasturis_migeba @ (1:Market)

Produqciis_partiis_gacema @ (1:Market)

Produqciis_partiis_gadagzavna @ (1:Market)

Produqciis_partiis_migeba @ (1:Market)

Dasturis_gagzavna @ (1:Market)

Produqciis_partiis_gacema @ (1:Market)
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-n=2

-p="Prod2_"

13 335 Produqciis_partiis_gadagzavna @ (1:Market)
-n=2

-p="Prod2_"

-s=8

-r=2

14 336 Dasturis_migeba @ (1:Market)

-k=2

-n=3

15 341 Produgqciis_partiis_gacema @ (1:Market)
- wait = 100

-n=3

-p="Prod3_"

16 353 Produqciis_partiis_gadagzavna @ (1:Market)
-n=3

-p="Prod3_"

-s=8

-r=8

17 398 Produgciis_partiis_migeba @ (1:Market)
- str ="Prodl_Prod2 "

-k=3

-n=2

- p="Prod2_"

18 411 Dasturis_gagzavna @ (1:Market)

[L T
N 00 w

-n
-s
-r
19 414 Produqciis_partiis_migeba @ (1:Market)
- str ="Prodl_Prod2_"

-k=3

-n=3

-p="Prod3_"

20 427 Dasturis_gagzavna @ (1:Market)

LTI
= oo N

-n
-s
-r
21 445 Dasturis_migeba @ (1:Market)

-k=3

-n=3

22 453 Produqciis_partiis_gacema @ (1:Market)
- wait = 100

-n=3

-p="Prod3_"

23 465 Produqciis_partiis_gadagzavna @ (1:Market)
-n=3
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-p="Prod3_"
-s=8

-r=1

24 470
-k=3
-n=4

25 475
- wait =100
-n=4
-p="Prod4_"
26 487
-n=4
-p="Prod4_"
-s=8

-r=8

27 499

Dasturis_migeba @ (1:Market)

Produqciis_partiis_gacema @ (1:Market)

Produgqciis_partiis_gadagzavna @ (1:Market)

Produqciis_partiis_migeba @ (1:Market)

- str ="Prodl_Prod2_Prod3_"

-k=4

-n=3

- p="Prod3_"
28 512

29 559

Dasturis_gagzavna @ (1:Market)

Produqciis_partiis_migeba @ (1:Market)

- str ="Prod1l_Prod2_Prod3 "

-k=4

-n=4

- p="Prod4_"
30 572

31 577

32 587
- wait = 100
-n=4
-p="Prod4_"
33 599
-n=4
-p="Prod4_"
-s=8

-r=2

34 623

Dasturis_gagzavna @ (1:Market)

Dasturis_migeba @ (1:Market)

Produqciis_partiis_gacema @ (1:Market)

Produgqciis_partiis_gadagzavna @ (1:Market)

Dasturis_migeba @ (1:Market)
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-k
-n

4
5
35 628 Produqciis_partiis_migeba @ (1:Market)

- str ="Prodl_Prod2_Prod3_Prod4 "

-k=5

-n=4

-p="Prod4_"

36 628 Produqciis_partiis_gacema @ (1:Market)

- wait = 100

-n=5

-p="Prod5_"

37 640 Produgqciis_partiis_gadagzavna @ (1:Market)
-n=5

-p="Prod5_"

38 641 Dasturis_gagzavna @ (1:Market)

39 678 Produgciis_partiis_migeba @ (1:Market)
- str ="Prodl_Prod2_Prod3_Prod4_"

-k=5

-n=5

- p="Prod5_"

40 691 Dasturis_gagzavna @ (1:Market)

[L T
N oo o»

-n
-s
-r
41 693 Dasturis_migeba @ (1:Market)

-k=5

-n=5

42 740 Produqciis_partiis_gacema @ (1:Market)

- wait = 100

-n=5

-p="Prod5_"

43 752 Produqciis_partiis_gadagzavna @ (1:Market)
-n=5

-p="Prod5_"

-s=8

-r=5

44 752 Dasturis_migeba @ (1:Market)

-k=5

-n==6

45 757 Produqciis_partiis_gacema @ (1:Market)

- wait = 100
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-n=6
-p="Prod6_"
46 769
-n=6
-p="Prod6_"
-s=8

-r=1

47 788

Produqciis_partiis_gadagzavna @ (1:Market)

Produqciis_partiis_migeba @ (1:Market)

- str ="Prodl_Prod2_Prod3_Prod4_Prod5_"

-k=6

-n=5

-p = "Prod5_"
48 801

[ VT
~N o0 o»

-n
-S
-r

49 843

Dasturis_gagzavna @ (1:Market)

Produqciis_partiis_migeba @ (1:Market)

- str ="Prodl_Prod2_Prod3_Prod4 Prod5 "

52 869
- wait =100
-n=6

-p ="Prod6_"
53 881
-n=6
-p="Prod6_"
-5=8

-r=6

54 918

Dasturis_migeba @ (1:Market)

Dasturis_gagzavna @ (1:Market)

Produqciis_partiis_gacema @ (1:Market)

Produgqciis_partiis_gadagzavna @ (1:Market)

Produqciis_partiis_migeba @ (1:Market)

- str ="Prod1_Prod2_Prod3_Prod4_Prod5_Prod6_"

-k=7

-n=6

-p ="Prod6_"
55 923
-k=6

-n=7

56 928

Dasturis_migeba @ (1:Market)

Produqciis_partiis_gacema @ (1:Market)
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- wait = 100

-n=7

- p ="Prod7_End"

57 931 Dasturis_gagzavna @ (1:Market)

L T
~ 00 —

-n
-s
-T
58 940 Produqciis_partiis_gadagzavna @ (1:Market)
-n=7

- p ="Prod7_End"

-s=8

-r=9

59 1006 Dasturis_migeba @ (1:Market)

-k=7

-n=7

60 1040 Produqciis_partiis_gacema @ (1:Market)

- wait = 100

-n=7

- p ="Prod7_End"

61 1052 Produgqciis_partiis_gadagzavna @ (1:Market)
-n=7

- p ="Prod7_End"

-s=8

-r=3

62 1111 Produqciis_partiis_migeba @ (1:Market)

- str = "Prod1_Prod2_Prod3_Prod4 Prod5 Prod6é "

-k=7

-n=7

- p ="Prod7_End"

63 1124 Dasturis_gagzavna @ (1:Market)

-n=8

-s=8

-r=8

64 1152 Produqciis_partiis_gacema @ (1:Market)
- wait = 100

-n=7

- p ="Prod7_End"

65 1164 Produqciis_partiis_gadagzavna @ (1:Market)
-n=7

- p ="Prod7_End"

-s=8

-r=10

66 1164 Dasturis_migeba @ (1:Market)

-k=7

-n=8

67 1169 Produqciis_partiis_gacema @ (1:Market)
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- wait = 100

-n=8

- p = “HHHHHHTTEHE

68 1181 Produqciis_partiis_gadagzavna @ (1:Market)
-n=8

- p = “HHHHHTHHE

-s=8

-r=10

69 1281 Produqciis_partiis_gacema @ (1:Market)

- wait = 100

-n=8

- p = TR

70 1293 Produgqciis_partiis_gadagzavna @ (1:Market)
-n=38

- p = “HHHHHTHH

-s=8

-r=4

71 1360 Produgciis_partiis_migeba @ (1:Market)

- str ="Prodl_Prod2_Prod3_Prod4 Prod5 Prod6 Prod7_End"
-k=8

-n=8

- p =

72 1373 Dasturis_gagzavna @ (1:Market)

-n=9

-s=8

-r=10

73 1393 Produqciis_partiis_gacema @ (1:Market)

- wait = 100

-n=38

- p =

74 1405 Produqciis_partiis_gadagzavna @ (1:Market)
-n=38

- P = "HEHHTH

-s=38

-r=2

75 1465 Produqciis_partiis_migeba @ (1:Market)

- str = "Prod1l_Prod2_Prod3_Prod4 Prod5 Prod6é Prod7_ End"
-k=9

-n=38

- P = "HEHHTH

76 1478 Dasturis_gagzavna @ (1:Market)

o g
» 0 ©o

-n
-s
-r
77 1505 Produqciis_partiis_gacema @ (1:Market)
- wait = 100
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-n=38

- p = “HHHHHHTTEHE

78 1517 Produqciis_partiis_gadagzavna @ (1:Market)
-n=8

- p = “HHHHHHTTHE

-s=8

-r=6

79 1553 Dasturis_migeba @ (1:Market)

-k=8

-n=9

80 1563 Produgciis_partiis_migeba @ (1:Market)

- str ="Prodl_Prod2_Prod3_Prod4 Prod5 Prod6 Prod7_End"
-k=9

-n=38

- p = “HHHHHTHH

81 1576 Dasturis_gagzavna @ (1:Market)

82 1619 Dasturis_migeba @ (1:Market)
393356500, 0doBs0c0 3Gm3glbo dmoazegl 82 doyl.

0060B6mmo  3Gemigbgdol  Bglermmgds  gbogoodgdmmo
dopgmodgdol 9ol UML-gq46mmmgosdo 303530690
BB gmdobgdsms  (Messages)  dseogsl 6B g@sdBoemdols
©0633049%  dmegmBo, Gmgmbsg  0deg3tmdomnmdols  ©osg®sdom
(Sequence-D) 30(36m30. 4.18 bsbsbby dm398mmo 33343k sbgmo

0531330l 531333963)0:
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Ohject: Ohject: Ohject: Ohbject:
dodmmpinme dEmm—doliomps mabienfio gad 3nmn

{1,“Prodl™)

I(l, “Prodl™) /f dagl, afs dobgrm
(1, “Predl™) / gabidprsinpiom gazbagha

(1, “Prodl”)
(1, “Prod1”) // dogorgp
i Arfhrge Bbdoob Bedgo
B 2
. 2 mbfmto domimmos
6s6.4.18

4.7. BF)MQU;]GOOB V¢€)3mabols Badberemgon®o 3Gmisgbols
s9ds odogss0mco dmegmol dsgsmonty GPSS-om

Amgmtyy  (36mdoemas,  s@lgdmdl  sdmzsbsms  gstmg  gemslo,
Gmdgmos  30sfy3gde  bedogmeads  0dodsogdo  dmegmotgdols
dsbogn®o 0bbgmdgbBom, GrgmEozses GPSS [3].

sbms,  dogomomol  Lsbom,  asbgobommmo  3mbytgdgemo
36mEndisool Fodmgdol Bgdommmaan@o 3Gmgbols smfgds, dobo
0doBszo@o  dmegemols  sgqé0ls s dgdegodo  sbsmobobsmgols.
o3 d3sm, Mmd  asblebeogdmmo  Lsbol  3Omenddol  Fserdmgdols
3690 dmoegl  sFymdol  3Gmgen@sl, Gmdgmo  dmeghwgds
dobo @939 To  gedm{g0m. Gsdegbsesy @mdgmol  9Jldemmedsios
x©gds Lsgdsme dzoto, sdoBmd @sdregbody b3giosmobBo aggbgdl
900 ogdgml  (begdoem  dmbdsergdols  Ggln®lo),  G@IgenBogy
9O0EOMmse  dg0dmgds  asdmoffzsl  dbmmme  gOmo  3Gemenddo.
30Fymdl o6 Bgmdmos  sbamo  3OmEdgool  ofgmds,  Lsbsd
mdgmoesd o6 asdmoegdl  Fobsl. 83 Loboo  sdfFymdo  d7Tsmdls
99930 Ggg0d00:
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L sGygmdl 3mondd)b;

2. gmeegds ondgmol asdmygbgdols glsdemgdemmdsl dqdwgao
3600630300 ,,30639m0  dmgo@s—3otzgemo  dmdbsbydes  (FI FO
3606(3030);

3. 0ggbgol @mdgels;

4. drmbogds sbamo 63390mdol sLsfymda.

0dolbsmgol, AM3  asdmz0sbyse0dmm  dmggds,  B™Igmo(s
399Lsdsdqds s3Fygmdms dezgdne Goibgl, somgdgmos  gomegm
Gsdegbo 3By 3OmeEnddo  Fgodmgds  sdbseegl  dmegmrramgdseo
3gMomeols  a8bdsgmrmdsdo.  sdolsmgol  Lsgodms  sgsgmo &8
36migbol  GPSS  dmpgmo s 3sbgleboghme w3 gmdms
3@odsemn®o  AsmEgbmds,  Gmdmgdo  0ggbgdgb  gho  @ydgel.
30dsemn®mdol 4393  ogmemolbdgds ol GemeEgbmds,  Gemdgmag
odmgzs  dsgbodsgrm®  dmggdsl.  LsFodms,  @szsdmegmotimn 40
Lssmasbo  d9Bsmdols 306035880, 8378300, Gd dndsmdols ML
36 séob  Fgliggbgds s Lsdymdem  eggdo  doeol  dogmegdmmse
81396900l 356199y,

3§ gemdols o odgemols 359cmgabgdols 36 39b900
336sGomadgmoas (3bGomols 360936g90mmdgd0l dglsdsdalsc:

37930l Aol asbsFogmads gbo 4.1

3§ gmdols

(w6, Fo 25 |26 (27 |28 (29 |30 31 |32 |33 (34 |35

semdsmmds 10,01 10,03 (0,05 (0,1 (0,18 [0,26 |0,18 |0,10 [0,05 |0,08 |0,01

oadgmols asdmygbgdol Hmols asbsFagmads b&.4.2.
@390l
35309969001 6 7 8 9 10

©6Om, o
3endsmmds 0,05 0,25 | 0,40 | 0,25 | 0,05

bhgomsbbgs m3gdegagdal
gliGrgengdols H® gbm.4.3.
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$Esmgdgee
3968300 w60, Go
3G gmds 30t5
353m{gs 8t 2

3g6s3aals @8 6337030l motgdamnds dmigdnmos 4.4 (3b&.omda:

e29396%0 Logbgmgds
3G gmdals s6sbmsndgds 24 mséo bssndo
480 60 8 Lssmosbo
00l oybyeagbs 373smb0ls 3061939080
12 560 960
6 ol xslo
IRQIIR0L G adsmby
3% bo3gomdols matgdmmgds 42 msto gBemby
3603 6sds:
GENERATE i ; 993G gmdms Moibgol 3sblsbmgms
back1lADVANCE 30,5 ; 999930 @gdemol ofygmds
SEIZE oven ; @9dgmols 8383988
ADVANCE 8,2 ; @ndgmol 3sdmygnbgds
RELEASE oven ; mdgmols gsbmsgolimamads

TRANSFER ,backl ; 3osligms dgdregao wgBsmols

sbsfgmdag

GENERATE 2400 ; bgoo ol 393smdols dmpgmatigds

TERMINATE 1 ; 38smdols sdmsgegds
I-gma gotosbgo  — 39Bomdl 4 s3fymdo — GENERATE ,,.4
-2 gotosbBo — d9Bomdls 5 sdFymdo — GENERATE,,,5
33-3 35600680 — 39Focmdl 6 s3Fymd0 — GENERATE,,,6

LhsBobBognco dmbsggdgdo:

FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY
OVEN 239 0.798 8.013 1 1 0 0 0 1

FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY
OVEN 285 0.947 7.973 1 1 0 0 0 0

FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY
OVEN 299 0.989 7.938 1 1 0 0 0 1
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399030089600 35615998 gd0:
S — s3(ymdal s6sBman@gds 1 Lssmdo;
S1 — s3Gymdol s6sbmomtrgds 33060l 396853emmdsdo;
Z — 8gmol otigdnmgds 8 Lssmasba 39Bsmdols Sahmdgddo;
S2 — byrmggmol gelbo;
S3 — bsggmmdal matgdnmgds;
Q — oyfgmol gsdmygbadol doemasbo 3gMamrall mogdmemnds;
M — s3Gyedms Bomegbmds;
N — 6s39mm3als Bemegbmds;
D — 3g8cmlsgsmo (3mggds)
dorgmol  Ji3g30  3edmygmgne odbs 3G gmdms  Memegbmdsms
3 38608600, Fgbergmgdgmo ogm  Lsdo  gedmgmegomo  dmegmols
3g8cdgds.  gmgger  sbsem  9dmdgdety  ogmgdmes  dbmemee
396360 D, GENERATE-L 1-gem 1933168 3o.
@739mols gs3mygbgdols 40 Lssmosbo 3gomeols momgdmemgds
Beowos =5%3=5%480=2400 Qoﬁ)oh.
gogagmo  sdFgmdo 33060l asbdsgmmmdsdo  gsdmodydaggdls
$1=40*S=40*24=960 mscL.
badxg@emo  99m{dgdols  Bgogase  asdmdzgdmmo  bs3gmmbols
@oibgo Bmemos N1=239, N2=285, N3=299.
dcggdols 360336gmmds sd Bgdmbggzedo Bmenoas:
1-3360268)0: D=S3*N1-S2*N1-Q-S1*4=239*42-239*12-2400-
960*4=930 gmaci0;
2-gséasbgo: D=S3*N2-S2*N2-Q-S1*5=285*42-285*12-2400-
960*5=1350 0560,
3-35605680: D=S3*N3-S2*N3-Q_S1*5=299*42-299*12-2400-
960*6=810 gmasto.
3dgesh  333mBpabstrg  s3Fgmdms  m3B0dsenm@o  MemEgbmds
5-0l Bmemos.
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V 0)830

P36IMIB0L MH3S60BSCGNIRN-&ITEN3TH0) RMEOL
JIBILIBOL 030SSGOIGO AMRI0

5.1 36833500 3Omendiool Fod8mgds-gsmabazools
Loliggdobaomgol ©s G968 sdgmemds

a3630bommo  dsbEob  IgLGogmols s Beogogdo  Lsmbgmby
36036 bodgdso dmmnbmgbol dgggsligdol sdm(3ebs. debsto Fgoagds
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w134 Murnber saerTo Fagtobrivi rentabeloba (%)

6s%.5.4. debazgdos 3sBol Lgerddnmol gGeadgb@o

bsdo 3bBomoan

159



5.5-5,8,3 6sbsbgdby  ormligEomgdnmos DB_ORGTEC-3s%0l
3c3bdsrigdgmms  0bBgdeggoligdo  Lefgolbo  dmbszgdgdol  Bglisdsbse
Ms AcCess 3mbszgdms dsbsBo.

B Y1_SagnisDone

4 Firm_Id 1
Dep_ld [Makelog
HE L
K7 a
X8 0
%9 a
®1n L
%11 a
®12 a
Recordi (M) 4 [ 1 [ J(M]] of 1 6&"5.5.5'&

E= Y4_EkonMachvDone [~ [O]X]

Y| Fim_1d [ 7
Dep Id [Marketingi
%125 [0
%126 [ 71
%127 [ 1
128 [0
%129 [ 71
%130 [ 71
X131 [0
®132 [0
%133 [ 1
134 [ ©

Record: @ : I—IE]_['_—' 656.5.5-%

B ¥32_SromisOrghone |:| |§| |z|

Firm_|d [ 1
Dep Id [Marketingl
84 [T
HEG [T
WG [0
HE7 [0
ot 00 70000 | gy55,

160



5.4. 909JBOmbamo 3bGamgdo Bafeddmm oMol
ORGTEC-mbol 3gbsggslsgdmse

gocdols mégsbobsomem-$gd6o 360 ©mbols Fg30L9800
Lolignds  sgsggem  MsExcel-3s3980l  gsdmygbgdom,  Gmdgem o
Fgbsdmgdgmos  Lofgobo  dmbs(39dgdols  dnemme  TgBsbsiy s
MsAccess-3sBo@sb  033mGOBocmgdsis. J39dmm, 5.6 — 3.21 6sbabgdby
der(399mm0s kY| Loligndols dcdbdscrgdemols 0bdéa390bgda,

dsgsmomase, gJl3gmdgdols s Igbgxgdgdalsmgals.
A | e | e | | B | F | e | H | 1

T Y S N S

1 FHADPIB0E (FehdsEDEYE0IF-BIIEDE DAD ROEDE dIELEYLRENY

z

B Tk T  :vaseamase ayE3IEIMFDL FIMIA0
4| jrdigplhyfe
5| Bakypbphpme
G | Idb30SEar AABYEIAS MY TdGThD
7
8|
g | a5 025
2 ¥1 ¥4
? Adrrdch bhagbob p3rbrdo 3 fo
a2l rfig Bod-mrby 3:kypbgbephoh prby
14
15 | 0.4 0z
16 | ¥ 3
A7 ¥a2fanphoh Afrach
% ba@gampbplob prby g Bod-mrby
=0 |
21|
23| 0.6 0325 0,15
23
24| ¥31 32 Y33
25 | Fafanplok Ahrdok 3afwgoh
26 | | mhgabobagoob prby mhg3bobagooh prby r#Hgsbobigooh prby
=7
28 |
=8
30| 0.5 03 0,2
31
37| Y311 Y312 Y313
a3 | dofomapo obh iy agbpme wadkdahp
a4 | Fafdrphoh wprby Fahdrnphob prby FaA3mphoh prby
28
=] —
=7

28 dmbapgims Babha
i
40
=

M 4 b M\ DRGTEC- bamadoams f DB-Bikggbgdengin 4  DB-3mm bighobBagdEmmneg. omby 4
43

! DB-ammdnb mmbeb.gmby 4 DB-ggmb.8ikg-pemby #

5
B

656.5.6. ORGTEC-ol adu3gedms 0bggeggolol g@sadgbEo
3cbs(399980L  Fgbagsbage MsExcel-3o

161



011 - B =DB-8sRgnbgbangtolC27DB-BsRggbgbamgdaIC28

Al B | c | X [ i
1
2| FHHAMAB0L_H0d604T9¢-24MEMR04TG0_a5BEI6IRTIB0
=N o [pheirEme stommigect FacBogtol agdeb i
T o [Ereitog e demggdeeat alol 153
5 | ldmrmgbol  mohy :
5 8 |Btedal Gogmmeghgbel mehy 091
q 65 Jgs_jad@ﬁmaﬁaﬁanoh abﬂmﬂaﬁa&;oh ;QME;J 0,73
1 67 |@ghpetgmmtols mmkyg 105 <——
12 B8 |mmEmugmeatel mehp 1,06 T
13

656.5.7. ORGTEC-ol abggteggoliols g6rs3dg68)0 9306m3aznco
3sB39698madols gabismgmgmage MsExcel-3o

9306m3o 360 3sRzgbgdmgdols aslssbgs®0Bgdemsw, dsgsmomse,
968)sdqmmdols mby, Y47 gsomgemgds X134 o X135
3o533536Q360m:
=DB-3sRgnbntannbaIC27 DB-2akanbgdantalCZE8

[* [*

3060 3bemo g3 nms Bl 5.7 Bsbsbowsb.

162



A | B C D
1 ORGTEC-3(MEM313M> 35%0L A5R3II6ILFTIL0
2 BNAm0 | 86 0EER DT Ah Hoalobd DS
3 Firr Id Cixing LaFailml omgb@onolefmio
4 Dep Id Tvlarketing LaFaridml jgﬂgssaﬂmgnh o EFomo @m0
& ] 13952 Mdsmeglo bariolbol JGmogdizool Fomoqrio Bmpzmmmds {markio}
4] L;' 27 15850 LaladmEmrm drimpydizool Foogrio Gmpgpommbs {mario}
T é, HE meiogobageio E2Fomgbol padbamgbol Admdafggepmis
- Foogrio gaBmbaBggto IGmpndpool palbapgdol lLagtiom
]
g = “ 170737 BrimBafggepmdbs
9 -l? 210 HopFammo Aalbmmmponrio mgommorigdy g de
10 = H11 Lahabm fgJEmmmpontio mgommorigdyoegds
11 212 rigamedazoon Bomgdmmo mabegariagdo
12 L. L
13 = 284 1145 dqdgtol Lagficm tempgbmbe {gapm0}
— =
14 'g. r':? - H85 217 dqdgdol Hemmgbmbs fadpgboly Jrﬁmmhnnm {230}
15 é % ? pitili] 542 H8g2cl dempgbmbe 83f=bogmric Lalg@ambogol {ga0)
2 B w7 194 asbmegolggemgdae 8gPsme dampgbmds Fmol geblagmmdedo
16| ™ o { oo}
— =&
17 £ L
miggteol fsmpgbmbe, Amdgmdon o Fglngmme Jrﬁm;g'gjgnnh
X125 4
18 gelmAggdol  agpde
mgggdel Mempgbmds, dolgmHos o Bpldqmes Eodlsfogmen
X126 2
19 Lgmme Jémmudgnoh FRELES
o %127 <000 Egmmgamrobs me Gslegrgol Fooogrio betigoel ggpls (smelo
20 £ m arho}
B %1% 7240 Egmmaaeols me dalegegdol Fmogeio bsfigol gsdﬁo {2malin
21 "5' mmatial
22 7 2129 15262 Jotimbogre LeFasgol Fomoqeio hedneol pgpds {GmEs}
23 ﬁ: 2130 14700 Jorimd LaFaegol Famberisrmeigo (G}
24 = X131 1481 ammaddrim gBarip ool Froomeio heringol pgads {aafrlo}
25 .? X132 1108 grrgdatim gEarin ool Famomeio bedinrol maddo {sadrlod
26 : X133 1045 Fomoqrio LalsjmBmm dfmpadaocl ge8mdagdol dmpmmmds
27 n K134 20 Legtiom mad@mbdioge fabfedgmmda {36}
28 E X135 19 Legtirm gaplomtio fgbfebymembs {36}
29 lg X136 484 Hedfmitioge mobpnsmagde {maic}
30 E, H137 459 agadonrio mmbpaamagde {oeric)
_? %133 Femogfio lelejmEmm I8mpgdaeel  Topgmmiel
31 sl maomaotgdmeegds {sovebo mario}
33 X139 AamEmingTrio gRaddgriodel Emddefogeemiol smggoEegEie
7140 dotiomemo Laferfimm gmEpgbols pe Ledrigbege LaBqsmgdgdol
34 LaAqempe-Frrogeio modgdaerg?s {seelo gradic)
- w141 Femogrio h.)h.:.de;s_\:\!m .}rﬁm;&mdgnoh Amggmmds qupmgs gebgdde
28 {mmatio}
38 |me Uhg.

656.5.8. ORGTEC-ol b0l abggtngolol RGsgdnbdo
3mba(399900L Fgbagebare MSExcel-8o

163




OoGHIM5GHYOS

L 3080 . 3563980630l Lsggmdgemgdo. mserg.oby. od.,
1993

2. byu T., Pambo [x., JIxakoocon A. Sseik UML.
PykxoBoacTBo mons3oBatens. Ilep.c anrm., [Turep, 2004.

3. Towmamesckuiti B., JXgamosa E. Wwmuramuonnoe
mopenupoBanue B cpefe GPSS, Mocksa 2003.

4. Yepumen VY., Axop P., Apuop JI. Bpenenue B
nccienoanne onepanuii. «Haykay, M., 1968.

5.www.AUP.RU/books/m160/4.htm gs0s3md. - 10.12.08.

6. Updgmmsdy a., ©omody 0., og@dos g, ebsbsdzomo 3.
hégdéa(‘)(‘) (306)886'80 80(4)63(5066"‘3;20 36)(")031}3601} 80&)0)301}
0bgzmdsomemo  LolBgdol  @s3Mmgddgds @8 Ggsemobszos UML
Badbereoemzoom. by d0mdgdo Ned (437) 2001.33.193-200

7. oo&j\wmﬁhdo qa., h'aﬁ)a‘ag\woda 3 mﬂﬁjoo 9 ﬁobﬁ)oda o.
30Bb69L-30m(39b900L  bsgsms  dstrmgol  sgBmdsBobgdamo  Lol@gds.
odogmobo: bgym 8Gmdgéo Ned4(437) 2001, 33.126-132

8. 15'35)6'3@.563 3 03(8)m8o(5§0%36'amo hoa‘a'aom oggaog@a&oh

Jbgmols ©s36m9J#gd0ls Badbereamgos Lo 63
35960036980 Lsmg0ls. mdomobo: 199 3.

9. bakanos M., Illepemer A. Teopma >KOHOMHYECKOTO
aganmms3a. Yueb -M: ®Punmancu m cratuctuxa, 1999.

10. ITpumnkep A. Bemenue B uMUTAIMOHHOE MOJi€INPOBAHE
u 1361k CJIAM . Mocksa 1987.

11.
www.som.pu.ru/undergraduate/specialist/org_management
/information/courses/4/ asesdm{d. — 08.0.2.008.

12. XapuronmoBa W.A., MuxeeBa B.JI. : Pa3zpaboTka
npuioxenuit. CI16. 2001

13. DbpesnoB A. MapKkeTHHI Majoro IpPeAIpPUATHIL
[TpakTrueckoe mocosue — Kues: BUPA —-P, 19989. Xpanos C.
Merozp! M pUHOYHASA TEXHOJIOTHUA SKOHOMUYECKOTO yIIPaBIeHUA —
M: Zleno u cepsuc, 1999.

164


http://www.aup.ru/books/m160/4.htm
http://www.som.pu.ru/undergraduate/specialist/org_management%20/
http://www.som.pu.ru/undergraduate/specialist/org_management%20/

14.. [lupoxos b. Bemenue B onTumanpHbil O6usHec. M.,
2002.

15. http /gtk.nm.ru  goesdm(a. — 22.09.08

16.http://www.big.spb.ru/publications/other/metodology/i
mit_mod_bp_char_pr_mod.shtml gsesdn{d. — 22.0208

17. http://www.marketing.spb.ru/read/sci/m3/4.htm
aoesdm{d. — 25.05.2008

18. IIpumenko O.B. Anamu3 m guarHOCTHKAa (UHAHCOBO-
XO3SHCTBeHHOM /leATeIbHOCTH IIpeAnpuaTus. 22,23

19. Yepuosa T.B. Dxonomuueckas CrarucTtuka. Y4ueOGHOE
moco6ue. Taranpor:Uzzx-so TPTY 1999.

20. IOpxosa T.HM.,, IOprxos C.B. DxoHoMHYecKas
IIpeNpUATUA. DJIeKTPOHHBIHN yIeOHUK.

21.http://www.big.spb.ru/publications/other/marketing/inf
_obesp_market_kakim doljno_bit.shtml  geesdm{d.  —
05.02.2008

22. Moaun A., fxosenko E., ITorpe6Hnoii E . CnpaBounuk
paspaborunka ACY, Mocksa 1978

23 byxkma TI., Cyprymagse I'. KoncrpyumpoBanue u
ucpons3oBaaue  CAIIP  gj1d  OLeHKH  OpPraHHU3aLHOHHO-
TEXHUYECKOTO YPOBHS IIPOM3BOACTBA IpeANpUATHH. TOmINCH
.1987

24. http://www.gpss.ru/immod05/p/borshev/intro.html
as0s-dm(d. — 12.05.2008

25. 33gomodsomo 6., Lgbsdg 3., 63636‘563‘ 3+ 30(}563 a.
0dogs30@0 dergmomgds Matlab-30 SImUlInkl.m&)Q(ﬂso

&adbogneo mbozg@lodgdo, 2006

26.  http://www.xjtek.ru/anylogic/features/discreteevent/
ao0s-dm(d. — 15.05.2008

27. VIMUTaMOHHOOE  MOJIEIMPOBAHHUE  DKOHOMHYECKHX
mporieccoB Ha 6aze Ms Excel. http://glspro.narod.ru/teach/#par621. —
aoesdmfd. - 1.10.08

28. Lygdgmemsdy a., aumgs . asbsfomadmmo  Loliggdgdols
509 —mE096@ 0698 mmo  dmpgmotgds  mbogozoGgdamo  39BGols
Jgemgdom. mdogmalio: Bgdbogn®o mbogg@lbodgdo, 2005

165


http://www.marketing.spb.ru/read/sci/m3/4.htm
http://www.gpss.ru/immod05/p/borshev/intro.html
http://www.xjtek.ru/anylogic/features/discreteevent/

29. IMutepcon Jx. Teopus Cereii Ilerpu u MoxemnpoBanue
cucteM. [lepeBon ¢ anrauiickoro. Mocksa, «Mupy, 1983

30. Reisig W. Elements of Distributed Algorithms : Modeling
and Analysis with Petri Nets. Berlin ; Heidelberg ; New York et al :
Springer, 1998

31. CPN Tools. www.daimi.au.dk/CPNTools/.
35083m{dgdmmos 1.10.08

32. Jensen K., Kristensen M.L., Wells L. Coloured Petri Nets
and CPN Tools for Modelling and Validation of Concurrent Systems.
University of Aarhus. Denmark. 2007

33. http://www.gnuplot.info gsesdm§a. - 10.10.08

34. Begezsdy a., 3maoksodzomo a., byegmemsdy a., dgombos
0., dmbos ™. 80(4)0)3015 og@maoéo%gb‘ago 1501)@)3836015 ggoSﬁ)maj@)(f]bo
s sgqds. 2001

35. Updgmemsdy g, ®bsbsdzomo 3. dmbszgdms  dsbgdols
Ladsg00m Loli8)93930. http://www.gtu.ge/katedrebi/kat94/pdf/
DB_MsAccess.pdf

36. ™bsbsdzoemo 3. Fodmgdols  ds®39B)0bgmemo  3Gm3gLols
sbsb30ls 0doBs0mo dmegemo by 6mdgdo Nel 2006.

37. byegmmsdy 3., ommeobo 0., dmbos o., mbsbsdzomo 3.
06(3(*)(413‘500‘3;(»0 1501}(8)33325013 QéSﬁmad@)gbo 15.53‘2]"8.)(') ) ‘5.5;336015
Bemzols  ©s  mdogdd—meogbBofgdnmo  dgmmegdol  gsdmyggbgdoo.
b 86Gmdgeo Ne3(431),2000.

38. Lgeanmsdy 3. omggdos b, omeobo o, sogecol
3530l 538 mdsBobgdnmo Lol gdol s3emgddgds ©s sages UML
39dbmemgools  gsdmygabgdom. mdogobo: gy BGOmdgdo  Ned(437)
2001, 200-205 a3..

39. Lpdanmsdg 3., omeobo o. Lsbwmgsdasgm Lfsgmadols
6360300y s dstingol  gmddogdglrmmo  boliggds. mdogmalio
Ne3(6) 1999.

40. obsbsdzomo 3., 3gBHG0sdzomo . dsG3g80bgmemo
36039L900L 0do@sion®o dmegmol s3908 s396B) M0 dmegemoatgdals
283cmygbgdoo. L dHmdgde Nel(2) 2007.

41. obsbsdzomo 3., Bs68ody 0. 3OmE7J300l  FeHIngdals
0bgm@ds(30mem-B)gdbermmgondo  3Gemiglgdol  mbogozadgdgmo  ©s
030530760 dmEgemacgds. by demdgdo Nel(4) 23.108-113 2008.

166


http://www.daimi.au.dk/CPNTools/
http://www.gnuplot.info/
http://www.gtu.ge/katedrebi/kat94/pdf/

42. bgegmemsdy 3., oedos g, ebsbsdzomo 3., lyGammasdy
3. 0639806370 3Gm39lgd0L  dstrmzgol gPmo dmegeols dglsbgd
Bgdeo 398Gl Jigmagdoo- Ne2(5), 2008. a3. 9-16.

43, x930bsdg a 30Bb69b—3OmyMsdgo0ls dserngolisls
393G 9398 0mgdsms  doegdals dbatisdggo dmegmado s dgomegdo.
odogmolo 2003§.23943.

44. 3sd®sdy 0. Laddgfggerm  Gedmgdals  g3mbmdogs. 3.,
1995§. 43.208.

45. www.financia-analisis.ru gswsdefa. - 1.10.08

46. WWW.AUP.Iru gs0sdmfd. 1.10.08

47. amgohsodzomo  a., dmbos x., JsGmzgmodzomo o.
3g63(300m3  33e935. by, @mdogalo, 2000.

48. bydgmemsdy a., a0ndedzomo 3., Bsgmgsemsdy 3. 3obbylols
06(58@35(533(2360 6)315‘3&153601} hﬁ‘amam(go 35)(*)(331536015
333 3sBobsool  boggdzgenbg.  mdoemolo: L@y  dGmdgdo  Nel
2006, g3. 163-165.

49. 6(*)(3)33 3+ h‘aﬁ)gﬂc\noda 3 doﬂaob.bdg d.
399330009mdommds ds030ls 0bggmEds(307em0 Loliggdgdols
©336mg65396580; dmbs(398ms  dsbgdoest UML Badberermgosdewy.
odogobo: by domdgdo Ned(437) 2001, g3.55-61.

50. http://www.Management.com.ue/ims/ims135.htm
ao0s-dm(d. - 24.10.08

51.http://www.big.spb.ru/bigmaster/contents/  3s0053c3.
18.10.08

52. 3580dsdy 3. goOBMSENG0  3s639B0bammo  3Gm3glgdols
Imeqmotgds s ©oligmodndme-cgsmobsBmemols s3@mdsgobgdmmo
Ledndser segoemo. mdomalo: by dGmdgdo Nel(2) 2007, 33.223-
226. 1512 -0287 .

53. gmgobsodzomo g, bégmmasdy 3.,  Ombos  o.
830036339001 Igmmegdo. b, mdogmalio 1997.

54. Surguladze g, Petriashvili I., Okhanashvili m, Kvavadze I.
Construction of the multimensional analisis packet with decision
cube components for commercial interprises. Georgian enginering
news N4 2005.

167


http://www.financia-analisis.ru/
http://www.aup.ru/
http://www.big.spb.ru/bigmaster/contents/

55. 393 ®0sdz0mo ., bsbsdzomo 3. 3mO3MG(3070
Lsobger®dszom  bobggdgdol  s3Gmgddgds. b BGmdgdo Nel(2)
2007.

56. bagdgamsdy  a.,  39¢6asdzomo  mLomggfos b,
obsbsdzomo 3. bsmgoly 36m9dBgool ©s3dmg@sdgds  VBA gbsty.
by, 0d., 2007.

57. Bmgmgsdg a.,  bgdamemsdy a., dmbos o.. dmbs(zgdms ©s
GOebols  dsbgdols  sgqd0l  Lsggmdgemgdo.  ,,386smemgds”,  mdagmolo
1996

58.  www.kr.ua-ru.net/content/7390.html  gsesdm(a. -
24.10.08

59. Surguladze G., Turkia E., Gulua D. Perfection of Object-
Oriented Projecting with a Process-Oriented Approach. Internation.
Conference. Educat, science and economics at univ.Integrat.to
intern.educ.area. Ptock, Poland, 2008

60. 33@)600'330;@0 ., do'aoboda d., MBQBGBSOQ)O d.
0bggm@ds(300ls  3mbgg®dBeos  dmbszgdms  Lazegdo. L@y dMmdgdo
Ne2(3),2007,79-84 g3.

Lob@)gdgddo dmbszgdos Lseggdal @s3dmgddgds. by, d., 2005

62. Integrating ERP can overcome CRM Limits. Software
Magazine. Earls, 2002

63. O’Brien. Management Information Systems: Managing
Information Technology in the E-Business Enterprise. 2002

64. 3930583000 ., Mbsbsdzomo 3., sbagsos 8. dmbszgdms
0689360060980 sbsgmobo. b 63690, sk - Nel(2), 2007

65. Swift M. Accelerating Customer Relationships Using CRM
and Relationship technologies. 2001

66. Surguladze G., Petriashvili L., Topuria N. Construction of
Multi-dimensional Analysis Packet of Commercial Objects with
Decision Cube Components. Intern.Conf. “Educat, science and
economics at univ.Integrat.to intern.educ.area”. Ptock, Poland, 2008

67. @momody 0., gamgs © baéanmsdy 3., dsbos .
X96@s(3301 309dBd0b 30B6gb-360m(39Lgd0ls ®309dd)-

168


http://www.kr.ua-ru.net/content/7390.html

0609630698 gmo  dmEgmotgds s sbsmobo  3gBeol  Jugemoo.
odogobo: by 96,3698, dsb-Nel, 0d., 2006, 166-169 a3.

68. Ggologo 3., Loyegpmsdy 3. ammme . ©3OMaEM39o0l
bFogmgdols s Lgd@ogoigadadols  36miglol  dmegemoadgds
Loliggdnco 398@al Jigmgdom. mdogmolo: L@y dGmdgdo Ned(437)
2001, 179-187 a3.

69. Lndgnmsdg 3., (396s0dg b., 3s0dsndo o., gmyemas ©.,
3900dsdg 3. gbogoodgdamo  3gBéol  Jlgemadols  3mbgeyz0s
36030l 333 m3sBobgd e Loliggdgdda. mdogmalio: g deemdgdo
Nel 2006, 150-153 a3.

70. Tymya [, [Metpuamsumu JI., Tomypua H,,
Oxanamsmian M., KsaBagse JI. Vcmonp3oBaHue CHCTEMHBIX CeTeM
HeTPI/I AJId 3a4a4 06BeKTHO-OPI/IeHTI/IPOBaHHOFO MO,Zl;e.T[I/IPOBaHI/UI
BACY. Tpyast I'TY Nel, 2006.

71.  http://www.iteam.ru/soft/modelling/965/  go@sdm{d. -
10.12.08

72. Scheer A.W. Architektur integrierter Informationssysteme.
Springer, Berlin 1992

73. Boggs W., Boggs M. Mastering UML with Rational Rose.
California.1999 SyBEX.

T74. baeaamsdy 3., oghdos. d0bbgl—36mglgdols  dsermgols
o3®m3o(§)0°636'3gqn0 13015(553836015 QdSﬁmgd@)abo. 15(55‘3, »d., 2003

169


http://www.iteam.ru/soft/modelling/965/

0563FRIdS d3SM&H])S INI&
C3&3MR3IGN0 LSLOD

aosqis  Fomdmagdsl 1.03.2009  §. bgmdmgdomos  osbsdgdeose
10.04.2009 §. oglydmeo  Jeosmeol  bmds  60X84  1/16.
306md00m0  63dgdeo  0sdsbo  1LS5.  Lsspobzm  Logsdmd3gdme
osdsbo 10. @)oﬁ)oﬂo 100 86‘1‘5.

39303(399emmds 894603960 Mbozg@lbodgd o™
odogmalio, 3. geoligegsl 77

170



	3
	SurguladzeGia UML+Marketing

