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1. EIZATQrH

1.1 Zovoyn AmAWPOTIKAG Epyaoiag

To ouoTHPOTO TIOPAYWYAC OTIOTEAOUVTONL OTIO OTOBPOUC EPYOCiog OTOUG
OTIOIOVC €pyOTieq OTIWC UNXOVOUPYIKEC KATEPYATIEC, TUVAPHUOAOYNOT, ETIBEWPNON,
EAEYXOC KATT, AOUBAVOUV Xwpa Of KOUMATIO, TIPOIOVIO KOl CUVOPHOACYNUEVA
e€apINuUOTa PE OKOTIO TN Onulovpyia TIPOIGVIWV ETOiHWV va TopadoBoly OToug
TIEAATEG. Me Oedopévo OTI N TIAEIOPN@IO TWV GNUEPIVAV EPYOCTOCIWV LTIOPEPEL ATIO
MEYGAQ OTIOBEPOTO, PEYAAOUC XWPOUC OTIOBNKELONG KOl CUXVA XOOTIKA POor Twv
UAIKWV, N OTIOTEAECMPOTIKN SlaxEipion NG PONG TwV ULAIKQWV  OIOPECOL  €VOG
OLCOTNPATOC TIOPAYWYNG €ival gééxovoag onuaciag. H dlaxeipion ¢ pong Ttwv
VAIKWV €ival éva TipORANua BEATIOTOTIOINCNC GTO OTIOI0 TIPETIEI VA OTIOQPACICOE TTOTE
KOl TTO00 TEPAXIO VO KATOOKELOGOOUV (OTE VO ETUTEVXOEI Eva IKAVOTIOINTIKO ETTITIESO
eEUTINPEINONG TWV TIEAOTWY, HME OGO TO OUVATOV XAPNAOTEpa armobéuata. Ol
OUOKOAIEC OTn  JIOXEIpION TIPOEPXOVTAL KUPIWG OTO TN  METABANTOTNTA  TIOUL
XOPOKTNPIZEL TNV IKOVOTNTO TIOPAYWYHG TWV UNXOVWV KAl TNV AQIEN Twv {NToEwWV.

Mia TIPOKTIKF) TIPOCEYYION €THALGNG TOL TIPOPANUOTOG dlaXEIPIONE TNG PONG
TWV LAIKWV gival va opadoTtoindouv dIa@opa TUAUOTO TNE TIOPAYWYNRE 0 OTAdIa Kol
VO EAEYXETAL N PO TWV UVAIKWV HOVO METAEL Twv otadiwv. O KATAPEPIOPOC TwV
AEITOLPYIWV KAl TWV dOQOPWV TIOPWV O€ OTASIN Eival €va TTOAD ONUAVTIKO PEPOC TN
oladikagiog oxedlaopol TOu CLCTAUOTOC dlaxEipIonNg TNE PONEG Twv LAIKWVY. Mia
e€ioov onuavtikn amnogocn oxedloopol TOL CULOTHHATOG Jdlaxeiplong €ival o
KOBOPIoPOC TOU PNXOVIOPOU CUVTOVICHOU HETOEL Twv oTadiwv. MOAAG cuoTAuata
TIAPAYWYNC XPNOIUOTIOIOUY €vav  «EAKLOPEVO» (pull) pnxaviopd eAéyxou yia va
ouvtovioouv Ta dldgopa oTAdla Tapoywyng. Z€ €va oUOTNPA TIOL N TIAPAYWYH
EAEYXETAN PE €VAV EAKUOUEVO UNXOAVIOCHUO, TO £VOUCHO YIO TNV KATOOKEULN €VOC VEOU
TEPOXIOL €VOC OTadiov TO Bivel N AQIEN Wiag Nnong yia éva TEToIo TepdXIo. Mg tov
0pPO «TEPAXIO» E€VVOOUME EITE €va OTIAO €EAPTNUA €ITE MIO TUTIOTIOINUEVN TIAPTIOO
e&apTNUATWY.

H mapoloa SITAWUOTIKI XwpPileTal ag V0 PEPN. ZTO TIPWTO PEPOC UEAETOUUE
TNV €MIOPACN TNE PETAPRANTOTNTAC TWV XPOVWVY ETIEEEPYATING KOI TWV XPOVWY APIENG
OT0 PETPO OTIOO00NC TWV CUCTNUATWY €VOC OTOSIOU TIOU EAEYXOVTIOL ME TOUC
punxaviopoug Kanban kai Generalized Kanban. Z10 3e0UTEPO PEPOC PEAETOUUE TOV

pnxaviopo eAéyxou Extended Kanban og 000 Tou €KO0XEQ YIO CUCTAMATA TIOPAYWYNG
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pe ouvappoAoynaon. Or1 300 ekOOXEC SIOPEPOLV GTO KATA TIOCO TA EEAPTIHOTA TIPOC
ouvopuoAdynon Kol ta  Kanban (kdpteg €€ouoiodotnong ¢ TOpaywync)
OTIEAELOEPWVOVTAl TALTOXPOVA 1 AVEEAPTNTA TIPIV TNV CLVOPHOAGYNaon. O HIKPOQ
OpPIBUOC TWV TIOPAPETPWY TOU PNXAVICHOU EAEYXOU GTO TIPWTO HUEPOC MOC ETUTPETIEI VO
TipoPolue oe PBeATIOTOTIOINCT TOUC. AVTIOETA, 0 PEYOAOC OPIBUOC TWV TIOPAPETPWV
TWV 000 PNXAVIOPWVY EAEYXOU OTO OeUTEPO WEPOC MOG OdNyeEl OTO va GLYKPIVOUPE
MEPIKEC MOVO TIEPIOTACEIC TV 600 PNXOVIOPWVY Kol OXl VO BEATIOTOTIOINCOUME TIC

TIOPAPETPOULC TOUC.
1.2 EpyaAcia AvadAuong

1.2.1 Eicaywyr oTo AOYIOMIKO Tipocopoiwong SIMFACTORY

Ma v avdAuon Twv CUCTNUATWY TIoU €EETACOULUE XPNOIUOTIOIOVPE TO
AOYIOUIKO Tipooopoiwong SIMFACTORY 115 for Windows Release 7.1 [1]. To
TIPOYPOUHO UTO TIOPEXEL MIO OEIPA OTIO EVKOAIEC EVAVTI MIOG CULMPBOTIKAG YAWOoaq
TIPOYPOPHATIONOU OTIWG: 1) pIa OEIPd ETOIPWY GLVOPTIOEWY KATAVOUNC TIOU UTIOPOUV
va XPNolYoTioinBolv atnv €i00d0 TOL POVTEAOU, 2) YPOQIKO TIEPIBAAAOV, 3) EUKOAIEC
OTN MOVIEAOTIOINGN CLUCTHUATOG 0LPWV AOYW NG LTIAPENC EVIOAWV O0Ttw¢ RELEASE
Kal REQUEST Tou amtAoTtololv Vv d1adIKagia TIPOYyPARUATIONOU TNE HETAPOPAC TWV
KOMMOTIQOV SIOPETOU TOL CLOTHHATOC, 4) autouatn e€aywyn avagopac aTo TEAOC NG
TIPOOOMOIWONG, OE HOPPH YPOPHNUOTOC N KEIPEVOL, TIOU CULUTIEPIAOUBAvVEL OAa Ta
Baolka peyedn, padi pe TIC PECEC TIMEG KOl TIC TUTTIKEC OTTIOKAICEIC TOUC, OTIWG TNV
TIOOOTNTA TWV KOUUATIOV OTa dId@opa TUAUata (0UpEC, OTaBUOUC Epyaaiag, KAT),
TOUG XPOVOUG TIOU KOBLGTEPOUV OTO TUAUATO AUTA KAl TO XPOVO TIOU XPEIALETAl PIO
gpyaaia va oAOKANPwOEi Kal 5) €UKOAN JIOPOPPWON TWV PETABANTWY TOU HOVTEAOU
MIO KOl N €10aywyr TwV XOPAKTINPIOTIKWY TOUG, OTIWG OPXIKEC TIMEC TIPOIOVIWY OTd
OlGQOPO TUNHOTA TOU CUCTAUATOC, XWPENTIKOTNTA TWV TUNUATWY auTwvY, YIVETOlL PE
€0KOAO TpOTIO e TN Bondela apabupwy (Windows).

1.2.2 Avaiuon Avagopdg (Report)

Metd 10 TENOGC NG Tpocopoiwong t0 SIMFACTORY pog TIOPEXEl TNV
ouvatdTNTa TNG TIAPOUCIOCNG TOAMWY amd TG MPETAPRANTEG TIOL EUTIAEKOVTAL OTO
cUOTNUA PE TN POPEN HIag avagopdc (report) yio TIepAITEPw HPEAETN. Ma KaAAiTtepn
MEAETN TNC ava@opdc OUTHC TO TIPOYPOHMO €XEL TNV ETUAOYN NG METATPOTING TNG

avoQOPAC aUTAC O JIAPOPEC MOPYPEC OTIWG IOTOYPAUMATO N OTIAO KEIUEVO. TETOIEG



QVO@OPEC OTIAOD KEIMEVOUL @AiIVOVTOIl OTO TIAPAPTNUA B. ZTn OLYKEKPIUEVN ava@opd
KeIEvou (text report) yia KABe TUAUA TOU CUCTAUOTOC OTIWE Ol OLPEG 1 Ol oTaBbpoi

epyaaiag divovtal Ta €€NC XAPAKTNPIOTIKA:
e LEVEL: 0 apIBu0O¢ T0V KOPPOTIWV TIOU TIEPIEXOVTAI GTNV 0UPA 1) GTO OTABUO.

e DELAY: 0 Xp0OvoC TIOU TIOPEUEIVE TO KABE KOPUATI OTn CULYKEKPIPEVN oupd (N
OTabuo) OMwC ETONG KOl HIO ava@opd TOU TI0COOTOU TOV KOUMATICV TIOU

TIOPEPEIVAY OTO CUGTNUA YIO VO CUYKEKPIPEVO XPOVIKO TIEDIO.
e NO. RELEASE: 0 apiBudg 1wV KOPPOTIWV TIoL €ENABAV aUTr¢ NG 0UPAC

e STATE: 10 TO00OTO TOU XPOVOU GTOV OTIoi0 BpioKeTal vag aTaBPOC epyaaciog n
Mo diepyacia oe  katdotaon epyaciag (busy), adpdveiag (idle), {Atnong

(REQUEST) 1} d¢éopevong (blocked).

e NO. CREATE kalt NO. EXIT : o aplByo¢ Twv KOPHOTIOV TIOU GPXIoOV TNV
OULYKEKPIPEVN dlepyaaia Kal 0 apIBPOC TwV KOPUATIV TIOU TNV OAOKANPWOE.
e MAKESPAN: 0 xpovog Touv Kpdtnaoe n dlepyaaioa.

Edw agiel va onueiooupe €va TPOPANUa Tou mpoypduuatoc. ‘Eva amo ta
ONMOVTIKOTEPA OO TA PEYEBN TIOU TIPOAVAPEPOBNKAV €ival Giyoupd TO ETUTEDD TWV
KOUMOTIWV TIOU TIEPIEXETAI O€ I oupd N otaBud (LEVEL). To eaipeTik& xprnaolpo
OUTO XOPOKTINPIOTIKO TIOPATNPARONKE OTI ETTAVEINNPUEVA OE SIAPOPEC TIPOCOUOIWOEIG
€0IVE  €O0Q@OAUEVA  QTIOTEAEOUOTO. MEeTA MPAAIOTO amd  EpWTINUO OV €TAIPIT
napaywyng v SIMFACTORY pag €ylve yvwoTo OTI QutO OTIOTEAE O@AEAUO TOL
TIPOYPAMUOTOC. AUTO €iXE OTIOTEAECUO OTN OUVEXEID VO UnV XPNOIUOTIOIOVPE TO
otolxeio Tou poag divel To LEVEL aAAG 0 LTTOAOYIGUOC TOU APIBUOL TWV KOPMATICOV
0€ KOTIOIO ONMEI0 TOU OUCTAPOTOC VO YIVETOl HE EUPECOUC TPOTIOUC, OTIWC
TIOAOTIAOGIAZOVTAG TNV KOBULOTEPNON TWV KOPMPOTIWV OTO CNUEI0 aUTO PE TOV PubUo

TIOU SIEPXOVTAI TO KOYUATIO Ao TO Onpeio autd, cUPEWVO PE TOV VORO Tou Little [6].

1.2.3 YToAoyiopog twv Mapapétpwy tou Kootoug

Ta peyédn mou ouvnBwg Pag OTIACOXOAOUV Yia TOV UTIOAOYIOWO TOU KOOTOU(
€ival T0 YECO OTIOBEPD TWV NUIETOIUWY KOPUATIOV OTO GUCTNUO, TO PECO aTIOBEPa
TWV ETOIPWV TIPOIOVTWV GTNV £€€000 TOU CUCTAPATOCG, 0 PHECOC APIBUOC TwV {NTACEWV
0€ AVOPOVA MIOG KOl aUTa Ta Tpia peyédn emnpedlouv TO CULVOAIKO KOOTOC TOU
ouoTtiuoto¢. O TPOTIOG ToL Ta LTTOAOYiI{oupe €ival 0 €€N¢: 1) To PYECO ATIOBEUA TWV

NUIETOIMWY  €ival TO yIVOPEVO TOU PECOUL XPOVOU TIOU KPATNOe 1N dlepyaacia



KoTaokeLng Tou Tipoidvtog (WIP MAKESPAN) eTti Tou apiBpol 1oV KOPPOTIWV TIoU
SlakivolvTal PEoW TOU CUCTAMOTOC OTN PJOVAdA TOL XPOVOU 0 0TI0iog Jev Eival GANOG
amnd tov pubud agilewv Twv (NTNoEwv 010 cLOTNUA. 2) To PECO OTIOBEPA TwWV
ETOIHWV  TIPOIOGVIWV  UTTOAOYileTal  TTOANOTIAOGIAJOVTAE TOV  PECO  XPOVO  TIOU
TIaPAPEVOLY Ta KOoppaTia oto olotnua (PRODUCT MAKESPAN) eTti Tou apiBuol
TOV KOMHOTIQV TIOU SIaKIVOUVTAIl PJECW TOU oLCTAUOTOC Kal 3) O péoog apIBuog Twv
{NTACEWV O€ avapovr €ival TO YIVOUEVO TOU PEGOU XPOVOUL TTOPAUOVHC TwV (NTACEWV
oto ovotnua (ORDER MAKESPAN) emi touv apiBuyol TOV  KOUMOTIWV  TIOU

SlakivolvTal PE0W TOU CGUCTHHATOC,.



2. Z2Y2ZTHMATA ENOZ 2TAAIOY

2.1 Eloaywyn

>T0 pEPOC auTd €&eTAlOLPE CLOTAUOTO EAEYXOL PONG TNG TIAPOYWYAC EVOG
OT0adi0U. ZUYKEKPIPEVA, PEAETOVUE TNV EMIOPOCN TNC METOPRANTOTNTAC TWV XPOVWV
ETEEEPYNTing Kal TV XpOvVwV A@IiENg os PETPA ammddoaong CUOTNHATWY VO aTtadiou
TIOU EAEyXOVTOL PE TOUg pnxaviopoug Kanban Control System (KCS) kai Generalized
Kanban Contol System (GKCS) (BA. [I]-[6])

1NV apxn €€etadoupe €va amAd cLCTNUA UE Pia HOVO PnNxavn Kal T GUVEXEIX

€V TTI0 TIOAUTIAOKO OUCTNUO PE TEGOEPIC PNXAVEC OTN CEIPAL.

2.2 KCS (Kanban Control System)

Eikova 2.1 KCS &gvé¢ atadiov

2.2.1 Meprypaen ZuoTiPOToq

To obotnua KCS evo¢ atadiov @aivetal oto oxnua 2.1 .To cvotua £xel K
e€ovalodotnoelc mopaywyng 1 Kanban. H oupd PA ovamoploTavel 10 XWPO
OTI0BNKELONG EEEPXOMEVWV LAWYV Kal TEPIEXEl (evyn Kanban Kal TEAEIWPEVWV
e€aptnudatwy Tou cuvotiuatoC. H ovupd DA TepiExel (ebyn Kanban kai {nticswv yia
TNV TIapaywyn €E0PTNUATWY TOL CLCTAUATOG. H oupd Po avaTiopIOTAVEL TO XWPO
OTI0BNAKELONG TIPWTWV VAWV Kal N oupd D TepiExel {NTNOEIG YIO TEAIKA TTpoiovta. H
oupd | avVOTIOPIOTAVEL TO XWPEO OTIOONKELONG EICEPXOUEVWV LAWYV Kal pe MF
OVATIOPIOTAVETAI TO 0UCTNUO TIOPAYWYNG Tov aTadiov. Otav 1o clOTNUO Bpioketal
OTNV OPXIKA TOU KaTAoTaon, OnAadr TPOToU QTACOULV OTIOIEGONTIOTE {NTACEIC OTO

olvoTNuUa, N oupd Po Bewpolue OTI TIEPIEXEl PEYAAO aPIBPO (TIPOKTIKA ATIEIPO)



TIPWTWV LAWY, N oupd PA TiepiExel K TeAciwpéva eEapThOTa OTIOV KABE e€aptnua
EXEL ETUKOAANPEVO €va Kanban, Kal OAEC 01 GANEC OUPEC TOU CLOTAPATOC Eival ASEIEC.
To K givai n pévn TapapeTpog EAEyXou Tou CUOTHHATOG.

To obotnua KCS Asitoupyei w¢ €€n¢. ‘Otav pia Rtnon evog TeAdTn QTACEl
010 CUCTNMO EICEPXETAl OTNV ouvpd D {ntwvtag TNV Topdadocn evog TEAEIWUEVOUL
TIPOIOVTOC OTO TNV oupd PA otov TEAATN. EAv UTIAPXEl €va TEAEIWUEVO TIPOIOV,
TIAPOSIOETON OTOV TIEAATN a@ol TipwTa aTteAeLBepwaoel T0 Kanban tou. To Kanban
OUTO OTIOCTEAAETAI THiIow OTnV oupd DA petagépovtag padi Tou pia nmaon yio v
Tapaywyr e€vog véou e€apTAUaToC Kol €EOLOIOOOTWVTOC TNV €l00ywyr Vo
e€aptrpotog oamod tnv ouvpd Po otnv oupd |. Katd autdv tov 1pomo n {rtnon tou
TIEAOTN TIOU OPXIKA €QTACE OtV oupd D pETA@EPETOl TIPOC TA  AVAVIN TOUL
oLOTAMATOC PEoW TWV Kanban.

H @ ocogia tou KCS egival 0Tl yia {ATNON PETOQEPETAL TIPOE TA AVAVTN TOU
OULOTAMOTOC MOVO OTOV €va TEAIKO TIPOIOV METAPEPOEl TPOC TA KOTAVIN TOU
ouoTtnuatog. Mia emw@EeAng ouvémela g Asitouvpyiag tov KCS eival 011 0 aplBuog
TV €€aPTNUATWY OTO GUCTNUO TIEPIOPIZETAl OTIO TWV apPIBPO Twv K Tou uTtdpxouv
010 oLOTNPA. TO MPEIOVEKTNPO €ival OTI dgv PTIOPED va dlaXwpPIoTE 0 aplBuog Tou
OPXIKOU aTIOBEPOTOC ETOINWY TIPOIOVTIWY OTIO TOV OPIBUO Twv €E0VCI0d0TACEWVY Yid
TNV TIaPAywYyn VEWV TIPOIOVTIWVY a@oL 0 aplBuog K kabopilel kal Ta 800 autd peyEon.
2.2.2 KCS Evoc¢ Ztadiov pe Mia Mnxavn

OewpoLpal éva clotnua KCS evog otadiov pe €va otabud epyociag tou
OTIOIOL 0 XPOVOC EEUTINPETNONG OKOAOUBEI TNV EKOETIKN KOTOVOUNR PE pEON TIUN ion
pe 1. H XwpnuKOTNTA TNG MNXOVAC €ival Vo KOPUATI Ve OAEC Ol OUPEC £XOLV ATIEIPN
XWPNTIKOTNTA. O XpOvog METAED dV0 a@iéewv NG NTNOoNG OKOAOULBEI AoyoKavoviKni
(lognormal) katavour) pe péon Tipnp 1,25, H TUTIKA OTIOKAION NG AOYOKQVOVIKNG
KOTAVOWNC €ival atnv TipwTn TiEPimtwaon 1,25 kai atnv de0Tepn Tepimtwan 5.

H didpkela Tn¢ pooopoiwong sivar 10.000 XpovikéG povadeg (Tepimouv 8000
a@igelg) pe 5 emavoAnyelc. EmovolauBAvouue v Tpocopoiwan yio dIAQopeC TIMEG
Tov K (apiBpog Kanbans) mou €ival n mopduetpog oXedIOoPol TOL GLOTHHUATOC YIO
TNV oroia avadntoUPE TNV I0AVIKN TIMA. ZTN CUVEXEID OUYKEVIPWVOULUE OTIO TIC
OVO@QOPEC T OTOIXEIO TIOU ATTAITOVVTAL YIO TOV UTIOAOYIOWO TOU KOGTOUC YIO JIAPOPEC
Tipég tou K. Ta otoixeio avtd eivar: 1) WIP MAKESPAN Tou €ival o xpovog
TIOPAPOVAG TwV NUIETOIPwY oto olotnua, 2) ORDER MAKESPAN mou eival o
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XPOVO¢ TIou Ttapapévouy ol {Ntoelg oto olotnua kail 3) PRODUCT MAKESPAN

TIOU €ival 0 XPOVOC TIOL TIOPAPEVOLY TA ETOIMO TIPOIGVTA OTO GUCTNA.

To OUVOAIKO KOOTOC ULTIOAOYieTal aBpoiloviag To KOOTOC OIoTPNnong Tou
OTIOBEPOTOC TWV NMIETOIMWY TIOL  TIOPAPEVOLV  OGTO CGUCTNUA, TO KOOTOC TOUL
OTIOBEPATOC TWV ETOIMWV TIOL Bpiokovial oTn oupd €€6d0V TOL CULCTHMATOC KAl TO
KOOTOC Twv {NTNoEwvV TIoU €EUTINPETOUVTON e KaBuotépnon. lMa  omAomoinon
Bewpolpye OTI T KOOTN aQUTA €ival YPOPMPIKY) OUuVAPTNON TOL TIANBOLG TwV
NUIETOIPNWY, TWV TIPOIOVIWV Kal Twv {NTACEWV O avapovr] avtiotoixa. To TAR80¢
TV NUIETOIPWY, TWV ETOIPWVY TIPOIGVIWY Kal Twv {NTNOEWV GE avapovh LTTOAOYIETal
TIOAOTIAOGCIAZOVTAG TNV TTIOCOTNTO TWV KOPMPATIOV TIoU JI0KIVABNKavV 0To oUCTNUA PE
TOV XPOVO TIOPOMOVIAC OTO OUCTNHO TWV NUIETOIUWY, TWV ETOIUWY TIPOIOVIWY Kal TWV
{NTACEWV OE AVAPOVI OVTIOTOIXA. ZUVETIWG TO GUVOAIKO KOOTOC UTTOAOYIleTal amo
NV akoAoubn oxéon:

C(K) =WIP + FP + aQd
= (WIP MAKESPAN)*A + (PRODUCT MAKESPAN)*A +

a*(ORDER MAKEOSJPAN)*A,

OOV O €ival 0 OUVTIEAEOTNC PaplINTAC TOU KOOTOUC TWV {NTNOEWV OF
OVOWPOVH OTO GUVOAIKO KOOTOC YIO TO OTIOI0 ETUAEXTNKE O=5 Kal A 0 pUBUOC APIENG

WV {NTNoEwv Pe A=1/1,25=0,8 a@i&eig avd Xpovikn povada.

Ta amoteAéopata  @aivovtal otoug [llivakeg kal ta  AldypdppaTo  TIoU

OKOAOUBOUV.
K WIP ORDER PRODUCT COST
MAKESPAN MAKESPAN MAKESPAN

1 1,003 3,812 0,247 16,248
5 3,349 1,465 2,904 10,8624
10 4,392 0,422 8,115 11,6936
15 4,69 0,125 14,071 15,5088
20 4,784 0,031 20,233 20,1376

Mivakag 2,1 Artodoon Tou KCS egvog otadiov pe piar Pnxavr pe xpovo
egumtnpétnong exp[l] kai xpovo petagld agitewv logll,25-1,25].



“ WIP makespan
—Order makespan
‘—Product makespan

Aldypappa 2.1 Artodoon touv KCS evd¢ otadiou YE Pia unxavr) he Xpovo
egumtnpémnong exp[l] kai xpévo petagL agitewv log[l,25-1,25].

COST

Aldypappa 2.2 ZUVOAIKO KOOTOG yia KCS evo¢ otadiou e pia gnxavn pe xpévo
egumnpemong expl[l] kat xpévo peta&L agiewv logl[l,25-1,25]
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K WIP ORDER PRODUCT COST
MAKESPAN MAKESPAN MAKESPAN

1 0,996 18,445 0,298 74,8152
5 4,468 14,991 1,997 65,136
10 7,842 11,629 5,087 56,8592
15 10,413 9,062 8,982 51,764
20 12,365 7,113 13,498 49,1424
25 13,854 5,624 18,476 48,36

30 15,01 4,468 23,787 48,9096
35 15,928 3,55 29,336 50,4112
45 17,287 2,193 40,91 55,3296
50 17,742 1,74 46,918 58,688

Mivakag 2.2 Atédoon 1ou KCS €vO¢ 0Tadiou PE PIa unxavr Pe xpovo
eguttnpétnong expl[l] kai xpovo petagL agiéewv logll,25-5].

- WIP makespan
“ “Order makespan
"< “Product makespan

Aldypaupa 2.3 Atodoon touv KCS evog otadiov PE Yia pnxovr Je Xpovo
egutinpétnong expl[l] kai xpovo petagL agiéewv log[l,25-5].
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COST

Aldypappa 2.4 ZUVOAIKO KOOTOC yia KCS gvog oTadiou PE Yo unxavr PE Xpovo
egumtnpetnong explll kat xpovo petagL agitswv log(l,25-5]

Ta Alaypdupata pgag odnyolv vo KAVOUME TPEIC TtapatnpRoell. H mpwn
mopatipnon €ivar 0t 0 xpdvog TIoL TTAPAPEVOLY Ol {NTACEIC OTO cLOTNUO Eival
@Bivovoa ouvdaptnon tou K mou yia K teivel oto dameipo mpooeyyicel 1o (0). H
OelTEPN TTOPATAPNGN Eival OTI 0 XPOVOC TIAPAPOVIE TWV NUIETOIUWY TIPOIOVTIWY Eival
av&ovoa ouvdptnon tov K 1ou Opwg dev EETepvdcel Eva 0plo KaBw¢ to K Teivel o1o
ATEIPO. AUTO €ival QUGCIOAOYIKO QoL KaBw¢ To K Teivel 0TO ATIEIPO, OLCIACTIKA Eival
oov va pn xpeiadovial €E0VCI0dOTNCEIC VIO TNV EI0OYWYH VEWV TIPWTWV VAWV OTO
oLUOTNUO, OTIOTE Ol TIPWTEG LAEC €10€PXOVTAl Jadi e TNV A@IEn Twv {NTNoEwv. H Tpitn
Tiapatr)pnon &ival 6t 0 xpAvog TOU TIOPAPEVOLY T ETOIPO TIPOIOVIO OTO oUOTNUA
gival avéovoa ocuvaptnon tov K, Tou yio peyaAeg TIMEC Tou K TEivEl OTO ATEIPO.
AUTO €ival QUGCIOAOYIKO 0oL KaBW¢ To K TEiVEl 0TO ATEIPO 0 aPXIKOG apIBUOC Twv
ETOIMWV TIPOIOVTIWV TEIVEL €TTIONG OTO ATIEIPO.

Mo ¢ Tpég Tou K TIoU ETUAEXTNKAVY, TO EAAXIOTO KOGTOC YIO TNV TIEPITITWON
OTIOL N T.0 TOU XPOVoUL HETAEL agiewv civan 1,25 (Mivakag 2.1) eivar C=10,864 Kail
avtiotoixei o K=5. Avtiotoixa 10 €AAXICTO KOOTOG yla TNV TIEPITTTwan OTou N T.a
TOU XPOVoU HETAEL a@itewv eival 5 (Mivakag 2.2) eival C=48,36 Kal AVTICTOIXE( O¢
K=25.

>ta Alaypdauupata 2.5-2.7 TOL aKOAouBouv deixvovtal T Tpia  PETPO

amodoong yia TI¢ 00 TIEPITITWAEIC TNG T.00 TOU XPOVOL HETOED aigewv KaBwE Kal yia
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TNV TIEPITITWON OTIOL 0 XPOVOG PETAEL OQIEEWV EXEl EKOETIKN) KATAVOUN HPE MECN TIUN
1,25. Mo v TEAELTAIO TIEPITITWAN LTIAPXOUV OVAAUTIKEG AUCEIC YIO TOV LTTOAOYIOMO

TWV PETPWV amodoaong [5]. ZUVOTTTIKA, Ol AVAAUTIKEG AUTEC AVCEIC Eival Ol €EAC.

l—nk 1
WIP MAKESPAN = *—
I-p

1
ORDER MAKESPAN = P

1-/9
i K 1 _ p<' A
PRODUCT MAKESPAN =
P 1-p

OTou M €ival 0 PESOG puBUOG €EUTINPETNONG Kal p €ival n amacXoAnon Tou

oTaBuo0 Kal IoovTal PE . 2NV mepimtwon pag y=1 kot p=0,8.

Aldypappa 2.5 Zuykpioelg yia to WIP MAKESPAN

13



ORDER MAKESPAN

- - - - exp[1]-log[1,25-1,25]
.......... exp[1]-log[1,25-5]
------------ exp[1]-exp[1,25]

Aldypappa 2.6 Zuykpioelg yio ORDER MAKESPAN

Alaypappa 2.7 Zuykpioelg yio PRODUCT MAKESPAN

Mapatnpolpe omd ta Alaypdppata 2.5, 2.6 kal 2.7 6Tl av 0ANAEOULUE TNV
KOTOVOMN TOU XPOvou HETA&L dU0 a@iewv oMo eKOETIKA pe pEon Tiun 1,25 dnA.
exp[l,25] o€ Aoyokavovikr| pe péon TPy 1,25 Kol TUTIKN OTtokAlon 1,25 dnA.

log[1,25-1,25] TOTE 0 PEGOCG XPOVOCG TWV NUIETOINWY KOPPOTIV 0T0 oUaTNUa dnA. T0
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WIP MAKESPAN, 0 p€cog XpOvog TWV AVIKOVOTIOINTWV {NTrCEWV 0T0 GUOTNUO dnA.
10 ORDER MAKESPAN Kal 0 péoog Xpovog Twv ETOIMWVY TIPOIOVTIWY TIou KabBovtal
o010 ovotnua onA. To PRODUCT MAKESPAN eival mepimou ta idia. Autd gival
AOYIKO €@OOO0OV Kal N dloKOPAvVON Tou XPOVOU PETAEL TwV aQigewv TTopapEveEr N idla
Kal oTi¢ 000 TIEPITITWOEIC. MepaItépw avEnon TN¢ TUTIIKAC OTTOKAIoNG amo 1,25 o€ 5
OTNV AOYOKQVOVIKI] KOTAVOMN A@IENG Twv {NTRCoEwV €XEl w¢ amotéAecua 10 WIP
MAKESPAN kai 1o ORDER MAKESPAN va au&dvovtal evw 10 PRODUCT
MAKESPAN pelwvetal. Auto yivetal d10Tl, 0tav auEAvetal n PETABANTOTNTA NG
{Aong, av&avetal n PETARANTOTNTO OTIC APIEEIG TWV TEPAXiwV aTo cOoTNUa dnAadn
OUEAVETOl 0 XPOVOC TIOPAPOVIG TWV NUIETOIHWY KOPHOTIV OTO XWPO ETEEEPYATiag
KaBw¢ Kal 0 xpOvog avapovrg Twv {ntroewv [5]. AuTO £€X€l 0OV CULVETIEID Vva
MEIVETAL 0 XPOVOC TIOPOHOVIG TWV ETOINWY KOPHOTIWV.

MdaAloTa yia tetpamAaciooud TN t.a. (amo 1,25 o€ 5) yia K-1 to WIP Kal 10
PRODUCT MAKESPAN Tmapopévouv ota  idla  emimeda evw 10 ORDER
MAKESPAN auéavetal mepimov 4,8 @opéc. Avtibeta yia K=20 10 WIP
MAKESPAN au&dvetarl mepimouv 2,5 @opég, 10 PRODUCT MAKESPAN pelwveTal
miepimou 1,5 @opd, evw 10 ORDER MAKESPAN auv&davetal mepimou 230 @opEc.

H emidpaon tng ad&énong tng 1.0. ToLu XPOVou MPETAEL OQiEewv @aiveTal va
gival eviovotepn OTOV XPOVO QVOPOVACG OVIKAVOTIOINTWY {NTACEWV Kol Gpa OTo

ETTEDO €ELTINPETNONC TWV TIEANTWV.

2.3 GKCS (Generalized Kanban Control System)

ZxNua 2.2 Zootnua GKCS evog otadiov pe pia pnxavi.
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2.3.1 Meprypagry ZuoTHUOATOC

To obomupa GKCS evé¢ otadiov pe pia pnxoavy oto otddlo @aivetal oTo
oxnua 2.2. Me D2 ocupBoAidoupe TNV oupd OTIOL GLYKEVTPWVOVTAL Ol {NTNCEIC YIa Ta
€Tolpa Tpoiovta, pe D1 v oupd Omou aroBnkevovtal ol {NTHCEIG yia évapén TG
TIOPAYWYIKNG dladikagiog, e PO TO0 XWPO TwV TIPWIWV LAWYV, YE A TNV oupd OToU
palevovtal Ta Kanbans, pe | 10 XWpo attoBnKeuong Twv EICEPXOPEVWY LAWY, pe MF
T0 OUCTNUO TIOPAYWYNG, KAl PE P TO XWPO OTIOBAKELONG TWV TEAEIWHPEVWV TIPOIOVIWV.

ApPXIKA, TIpIv €pOel N TipwTn {ftnon oto c0oTNUA, oTNV oupd P Bpioketal éva
améBepa S ETOINWVY TIPOIOGVTIWY, otnv oupd A PBpickovtal K Kanbans, evw atnv oupa
PO BewpnTIKA ATIEIPO OTIOBEPA TIPWTWV LAWV. ‘OAEC O LTIOAOITIEC OLPECG EivVal AOEIEC.
H mopaywyn TtpokaAgital amnd Tig {nNtaoeIg TIov Kata@Bdavouy oto cvotnua. Katd tnv
a@iEn uag ¢Ntnong oto oVOTNUA, Jia {NTnNaon yia £va £TOIUO TIPOIOV EICEPXETAI GTNV
oupd D2 Kol Pla EVIOAN YiO TIOPOaywyn VEOU TIPoidvTog atnv oupd D1. O1 oupég P Kal
D2 tpo@odotolv éva otobud cuyxpoviopol. Me autd tov Tpomo Otav Jia {rnon
@Bdoel oty oupd D2 Kal LTIAPXEl €va ETOIMO TIPOIGY OtV oupd P T1OTE QUTO
TTapadideTal oTov TIEAATN Kal n {itnon otnv D2 IkavoTtolgital. Av avTiBeTa Tn oTiyun
TIoU €10€AB€L N {1Tnon otnv oupd D2 dev LTIAPXEL £TOIUO TIPOIGV GTNV oUPA P TOTE N
ntnon mapapével otnv D2 ({Non o€ avapovr) PEXPL KATIOI0 ETOINO KOUMATI
€I0€ENBEl otnv oupa P. Emiong kat ot oupég APO kal D1 odnyouvtal og otoBud
OULYXPOVIGUOU. AV KATIOIO OTIyur] pia NTNoTn Yio KOTAOKEUN VEOU TIPOIOVTOC EICENDEL
otnv oupd D1 kal uTtapxel Kanban otnv oupd A t01€ T0 Kanban mpookoAAdtal oTnv
TPWTN VAN €ykpivovtag tnv emegepyaaia Tou otov otabud MF. A@ol UTIOOTEl TNV
eme€epyaaia oToug oToBPOVC ToL MF TO £TOIMO TIAEOV KOUMATI EICEPXETAL GTNV 0UPA
P. Aiyo mpiv €10€ABel 0TV oLvPA AUTH OTIOKOAAATOI OTIO TIAVW TOU TO Kanban TO
OTIOI0 PETA@EPETAL AVTIOETA TNC TIOPEIOG ETIEEEPYNTIOG KO EVATIOTIOETAI OTNV oLPA A
Av OVTIBETWG KaTa TNV A@IEn uiog ¢Atnong oty ouvpd D1 dev uTApXEl KOvéva
Kanban otnv ouvpd A 101e Ttapapével n {Ntnon oty D1 Kai IkavoTtolgital étav 10

nipwto Kanban €ABel oty A.
XapoKINPIoTIKA ZUCTAYOTOC:

O1 mtapdpeTpol eAéyxou tou GKCS eival o apiBuog twv Kanbans (K) kai 1o
OPXIKO amobepa €T0ipwV TIPOIOVTIWY (S). e avtiBeon pe 10 KCS o apiBuog K €xel

MOVOJIKO POAO TOV KOBOPIOPO TOU TIANBOULC TwV KOUUATIV TIOL PBpickovial OTo
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otddlo Tn¢g emegepyaaoiag (oto otddio MF Kat 1) a@ol To apXIKO OTTOBepa ETOINWY

KOMMOTIQV TIou BpiokeTal atnv oupd P kabopiletal amd 1o S.

2.3.2 GKCS Evog Ztadiou pe Mia Mnxavr).

Oewpolpe 10 olotnua GKCS o6mw¢ @aivetal oto oxnua 2.2. H pnxavn
pTopei va emegepyddetal POVo €va KOPMPATI KABE pio @opd TNV KAl 0 XPOvog
€EUTINPETNONG TNG PNXAVNG OKOAOLBE EKBETIKN Katavoun pe péon tipn 1. O xpovog
METAEL OLO aiEewv NG {ATNONG Yla ETOIMO KOUUATIO OKOAOUBEI AOYOKOVOVIKN)
KOTOVOuN ME pEan Ty 1,25 Kal TUTTIKA aTtOKAIon 1,25 TV TIpwtn @opd Kal 5 v
oeutepn. H xpovikn mepiodog Ttpocopoiwang eival 10000 XPOVIKEC POVADEC PE TIEVTE
eMavaAnPeIC. OTIwC EiTaPE O1 TIAPAPETPOL EAEYXOU TOU CLOTHUATOC ival To K Kal To
S. Mo auto 10 amAd cVOTNUO TO EAAXIOTO €TUTLYXAVETAl Yo K=1. AuTO cupfaivel
ylati omolodnmote K PeyoAUTEPO TOU | TO POVO TIOU ETUTLYXAVEL Eival va av&naoel To
MECO OTIOBEpa TNC OLVPAC | Kal TOV XPOVO OVOHOVAC TWV TIPWTIWV VAWV oTnv oupd |
Xwpi¢ va av&dvel tautdxpova TNV TaxLINTO avtidpacn¢ TOU CUOTAPATOC OTNV
Atnon. Ta armoteAéopata Tou Ttaipvoupe yia K=1 kai d1dgopeg TIUEG TOL S yIa TIG

OL0 TIEPITTTWOEIG TNG T.0. TOL XPOVOL APIENC PaiVOVTOl OTOLC TIOPOKATW MIVOKES Kal

Alaypduuata
S WIP ORDER! PRODUCT COST
MAKESPAN MAKESPAN MAKESPAN

1,003 4,815 0 20,0624
5 1,003 1,465 2,904 8,9856
10 1,003 0,422 8,115 8,9824
15 1,003 0,125 14,071 12,5592
20 1,003 0,031 20,233 17,1128

Mivakag 2.3 Artédoon tou GKCS evd¢ otadiov Pe pia pnxavr Pe xpovo
egumnpetnong exp[l] kai xpovo petagL agitewv log[l,25-1,25].
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K=1

25

20

15 - - - - WP makespan
— — Orderl makespan

10 Product makespan

Adypappa 2.7 Artodoaon tou GKCS gvo¢ oTadiov pe pia ynxavr pe xpovo
egumtnpémong exp[l] kai xpoévo PeTagL agitswv log(l,25-1,25].

Aldypappa 2.8 ZuVoAIKO KOOTOG yia GKCS evo¢ oTadiou PE o gnxavr) he Xpovo
e€uminpétnong exp[l] kai xpovo petagld agifewv log[1,25-1,25]
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S WIP ORDER1 PRODUCT COST
MAKESPAN MAKESPAN MAKESPAN

0 0,996 19,435 0 78,5368
5 0,996 14,991 1,997 62,3584
10 0,996 11,629 5,087 51,3824
15 0,996 9,062 8,982 44,2304
20 0,996 7,113 13,498 40,0472
30 0,996 4,468 23,787 37,6984
40 0,996 2,796 35,048 40,0192

Mivakag 2.4 Attodoon Tov GKCS €vog otadiou PE pia pnxavr Ye Xpovo
eguminpétnaong expll] kat xpovo petagL agiewv log[l,25-5].

- - - - WP makespan
— — Orderl makespan

Product makespan

Adypappa 2.9 Atodoon tou GKCS €vog oTadiov PE PIa unxavr] he Xpovo
egumnpémong exp[l] kai xpovo petagL agifewv logl[l,25-5].
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COST

Aldypappa 2.10 ZuVOAIKO KOOTOC yia GKCS evog otodiov pE MIO pnxXovr ME
Xpovo e&uttnpétnong exp[l] kai xpovo petagL agiéewv logll,25-5]

MNa ug tpyég tou S mou e€etadovtal, yio TNV TEPITTwanN OToV N T.a. TOU
XpOvou avdapeoa otig ¢ntioelg sivan 1,25 (Mivakag 2.3) 10 €AdxI0To KOOTOG €ival
C=8,9824 ka1 avuotoixei o S =10.

Ma v TEPITITWOn 0TIV N TUTTIKI OTIOKAIOT TOUL XPOVOL OVAUECH OTIC OPIEEIC

givau 5 (Mivakag 2.4) 10 eEAaxIoTo KOOTOG gival C=37,6984 kai avuiotoixei oe S=30.

OTw¢ EiTape TOpPaATIOVEW, TO EAAXIOTO KOOTOC ETITUYXAVETAl yia K=1. Opwg
yla Adyoug oUykpiong uttoAoyidouue Ta Tpia peyéOn amodoong Kai yia TIEG K>1 yia
TIC OLO TIEPITTTWOEIG TNE T.0. TOU XPOVOUL HETAEL KOBWC KAl yIo TNV TIEPITITWAT GTI0UL 0
XPOVOC UETAEL aifewv EXEl EKOETIKA Katavour pe péon tipn 1,25. MNa tnv teAevtaia
TIEPITITWON UTIAPXOUV O1 €€AC AVOAUTIKEG AUCEIC YIO TOV ULTIOAOYICHO TWV HETPWV

amodoaong.

1 K A

WIP MAKESPAN=-——— *
I~P

A
ORDER MAKESPAN= — * —
l-p v

PRODUCT MAKESPAN= 1 DL
vii 1-P v
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TNV mepimtwor) pag p=1 kav p=0,8.
>tov Mivoka kol oto Aloypduuata 2.11, 2.12, kai 2.13

deixvovtal Ta Tpia PETPa aTI0d00NG YIa TIG TPEIG TIEPITTTWUEIG.

S=10 WIP MAKESPAN
K exp[1]-log[1,25- 1,25] expll]-log[l,25-5] exp[l]-exp]l.

1 1,003 0,996 1
3 2,441 2,83 2,44

5 3,349 4,468 3,3616
10 4,392 7,842 4,4631
15 4,69 10,413 4,824
20 4,784 12,365 4,942

S=10 ORDER MAKESPAN
K exp[l]-log[l,25-1,25] exp[l]-log[1,25-5] expl[l]-expll,:

| 0,422 11,629 0,536
3 0,422 11,629 0,536
5 0,422 11,629 0,536
10 0,422 11,629 0,536
15 0,422 11,629 0,536
20 0,422 11,629 0,536
S=10 PRODUCT MAKESPAN
K expll]-log[l,25-1,25] exp[l]-log[1,25-5] expl[l]-expll,:
1 8,115 5,085 8,036
3 8,115 5,085 8,036
5 8,115 5,085 8,036
10 8,115 5,085 8,036
15 8,115 5,085 8,036
20 8,115 5,085 8,036
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Alaypappa 2.11 Zuykpioelg oto GKCS yia WIP MAKESPAN.

ORDER MAKESPAN S=10

10 --

- - - -exp[l]-log[1,25-1,25]
exp[1]-log[1,25-5]
— exp[1]-exp[1,25]

Aldypappa 2.12 Zuykpioelg oto GKCS yia to ORDER MAKESPAN.
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K=5 WIP ORDER PRODUCT
MAKESPAN MAKESPAN MAKESPAN
S ol 02 ofi 02 ol 02
0 6,966 7,908 9,237 55,236 0 0
5 6,966 7,908 2,271 47,786 3,111 1,605
10 6,966 7,908 0,464 41,284 11,378 4,227
15 6,966 7,908 0,102 35,665 21,092 7,782
20 6,966 7,908 0,03 30,821 31,094 12,17
K=10 WIP ORDER PRODUCT
MAKESPAN MAKESPAN MAKESPAN
S ol 02 oi 02 of 02
0 7561 11,739 7,626 21,218 0 0
5 7561 11,739 1,141 14,421 3,513 3,227
10 7561 11,739 0,065 9,474 12,433 8,303
15 7,561 11,739 0 6,115 22,367 14,963
20 7561 11,739 0 3,913 32,368 22,782
K=15 WIP ORDER PRODUCT
MAKESPAN MAKESPAN MAKESPAN
ofi 02 ol 02 ol 02
0 7,666 14,125 7,669 18,241 0 0
5 7,666 14,125 1,187 11,587 3,539 3,439
10 7,666 14,125 0,068 7,015 12,439 8,96
15 7,666 14,125 0,002 4,114 22,391 16,149
20 7,666 14,125 0 2,362 32,405 24,485
K=20 WIP ORDER PRODUCT
MAKESPAN MAKESPAN MAKESPAN
ol 02 ofi 02 ol 02
7,67 15,663 7,67 17,978 0 0
5 7,67 15,663 1,182 11,403 3,539 3,911
10 7,67 15,663 0,068 6,973 12,453 9,968
15 7,67 15,663 0,002 4,095 22,412 17,575
20 7,67 15,663 0 2,317 32,431 26,281

Mivakag 2.6. Artédoon GKCS evdg otadiov Pe 4 PnxXaveG e KATavoun Xpovou
egutinpétnong exp[l] kal katavopuég Xpovou PeTagL agiewv log[2-2] kal log[2-
10] avticTtoixa.
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Aldypappa 2.14 Atodoon GKCS evog atadiov PE 4 PnNXavég YE KATAVOUT] XpOvou
e€uminpémnong exp[l] kai katavour xpovou PETagl agifewv log[2-2]

K=1

Aldypappa 2.15 Atodoon GKCS evog atadiov Pe 4 PnNXaveéS e KATAVOUT XpOvou
egumtnpétnong exp[l] kai katavourn xpovou PeTa&L agitewv log[2-10]
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5 10 15 20
S\K
0 12,72 11,4065 11,502 11,505
5 7,3095 6,678 6,7895 6,7865
10 9,636 10,062 10,1205 10,1295
15 14,131 14,964 15,0305 15,043
20 19,06 19,9645 20,0355 20,0505

Mivakag 2.6 Kootn yla o!'=2

COST

m 20-25
[115-20
[110-15
m 5-10
00-5

Aldypappa 2.16 MetaoAr KoaTtoug yia 61=2

S\K 5 10 15 20

0 59,19 58,9145 52,665 52,7765
5 52,5425 43,5355 37,7495 38,2945
10 47,3515 33,706 29,08 30,248
15 43,51 28,6385 25,422 26,8565
20 40,86 27,043 2521 26,7645

Mivakag 2.7 Kéotn yia 62=10
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COST

050-60
m 40-50
[130-40
[120-30
m 10-20
0-10

Aldypoppa 2.17 MetafoAn koatoug yia 62=10

MNa g tpeg twv K kai S mou e&etddoval yio TNV TEPITITwan 6TIoU N T.0f TOU
XPOvou avdueoca ot {ntroelg ival 2 1o eAdxloto Kootog eival C=6,678 Kal
avtiotolxei oe K=10 kal S=5. Ztnv mepimtwaon omou n T.a =10 1otE T0 €AAXIOTO
KOOTOC TO Bpiokoupe yia K=15 kal S=20 kail gival C=25,21.

Ao 1ta Alaypduupata 3.1 kot 3.2 mpokuttel ot 10 WIP MAKESPAN
TIOPOMEVEL OTABEPO TIOL onuaivel gival aveéaptnto Tov S Kal EEAPTATAI POVO aTIO TO
K. To ORDER MAKESPAN 0mw¢ €ival QUOIKO PEIOVETal KaBw¢ auv&avetal 1o
OpXIKO amobepa S evw 10 PRODUCT MAKESPAN au&dvetal pe v avénon tou
OPXIKOU aTIOBEPOTOC TEAIKWV KOPUATIQV.

MAAIoTa  TTEVTOTIAQCIAZOVTAG TNV TUTIIKN ATIOKAION TOU  XPOVOU  HETOEV
a@iewv yio K=1 kai S=0 to WIP MAKESPAN kal to PRODUCT MAKESPAN
peTaBaAlovtal EAdxiota eve To0 ORDER MAKESPAN au&avetal Tepitou 6 QpopEc.

Avtiotoixa yia K=1, kai S=20 1o WIP MAKESPAN au&dvetal eAdxIoTa, 10
PRODUCT MAKESPAN pelwvetal Tepimov 2,5 @ops¢ evw 10 ORDER
MAKESPAN audvetal 1000 @opeg

Na K=20, S=0 10 WIP MAKESPAN au&dvetal Tepimov 2 @opég To
PRODUCT MAKESPAN 0d¢v petaaiAetal v 10 ORDER MAKESPAN au&dvetal

TiEpIToL 2,5 POpPEC.
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ATIO 10 TOPOTIOVW @aiveTal Ot n emidpacn ¢ av&énong g T.a Eival
EVTOVOTEPN OTOV XPOVO QVOPOVAC QAVIKAVOTIOINTWVY {NTNCEWV Kal Apa OTO ETITMEDO
€ELTINPETNONG TWV TIEAATWOV

Katotuv peAeToUE 10 id10 avotnua GKCS evog otadiov e 4 pnxaveg. Me
ola@opd 0Tl 0 XPOVOC APIENG METAED dVO aPIEEWV OKOAOULBOEI EKBETIKI KATOAVOWN HE
MEDN TIUN 2 eV 0 XPOVOC £ELTINPETNONG OKOAOULBEI AOYOKOVOVIKI] KATAVOWN PE PEDN
TIUA | Kol TUTTIKEG ATTOKAICEIG Yo 01=1 Kol 62=2. Ta ATOTEAETUOTA (PaivovTal GTOV

TIOPOKATW Mivaka Kat AloypaupoTa.

K=5 WIP MAKESPAN ORDER MAKESPAN PRODUCT
MAKESPAN
ol 02 ofi 02 ol 02
6,885 10,176 9,666 168,06 0 0
5 6,885 10,176 2,781 164,44 3,145 0,084
10 6,885 10,176 0,723 160,83 11,12 0,383
15 6,885 10,176 0,198 157,29 20,63 0,89
20 6,885 10,176 0,055 153,87 30,519 1,635
K=10 WIP MAKESPAN ORDER MAKESPAN PRODUCT
MAKESPAN
S ol 02 of 02 of 02
7,878 13,148 8,111 21,699 0 0
5 7,878 13,148 1,658 13,53 3,51 1,71
10 7,878 13,148 0,233 8,564 12,047 6,626
15 7,878 13,148 0,024 5,634 21,8 13,578
20 7,878 13,148 0,001 3,822 31,737 21,647
K=15 WIP MAKESPAN ORDER MAKESPAN PRODUCT
MAKESPAN
S ol 02 ol 02 of 02
7,955 14,908 7,986 18,167 0 0
5 7,955 14,908 1,545 10,156 3,503 1,99
10 7,955 14,908 0,199 5,664 12,101 7,496
15 7,955 14,908 0,031 3,255 21,879 15,087
20 7,955 14,908 0,008 1,957 31,804 23,788
K=20 WIP MAKESPAN ORDER MAKESPAN PRODUCT
MAKESPAN
S ol 02 ol 02 ol 02
7,938 15,605 7,939 17,205 0 0
5 7,938 15,605 1,513 9,324 3,508 2,027
10 7,938 15,605 0,184 4,986 12,116 7,597
15 7,938 15,605 0,02 2,734 21,89 15,255
20 7,938 15,605 0,001 1,6 31,805 24,031

Mivakag 2.8 Atodoon GKCS evo¢ oTtadiov Pe 4 PNXAVEG IE KATAVOPEC XPOVOU
egumtnpétnong log[l-1] kai log[l-2] kot katavour] xpovou PETaEL agi&ewv expl2]
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S\K 5 10 15 20

0 13,1085 12,05 11,9635 11,908
5 7,796 7,352 7,274 7,236
10 9,7255 10,1955 10,227 10,211
15 13,9555 14,863 14,948 14,934
20 18,757 19,8085 19,8875 19,8725

Mivakag 2.9. Kootn yia t.0=1

K=15

- - - - VMP makespan
— — Orderl makespan

Product makespan

10 15 20

Aldypapua 2.17 Artédoon GKCS evo¢ otadiou Pe 4 pnxXaveG U KOTAVOUT XPOvou
eguminpetnong log[l-1] kai katavour xpévou PeTagld agifewv exp[2]
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COST

20

Aldypappa 2.18 ZUVOAIKO KOOTOG yia T.a =1

K=15

H18-20
m 16-18
[114-16
m12-14
[110-12
m 8-10
16-8
14-6
m2-4
0o-2

Aldypoppa 2.19 Atodoon GKCS evdg otadiou e 4 PnNXaveG PE KATAVOUT XPOVOU

eguminpémong log[l-2] kai katavour xpovou PETAEL agitewv exp[2]
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COSsT

25-30
m 20-25
[115-20
[110-15
= 5-10
00-5

Aldypappa 2.20 ZUVOAIKO KOOTOC YId T.a=2

S\K 5 10 15 20
0 173,148 28,273 25,621 25,0075
5 169,57 20,959 18,605 18,14

10 166,1095 18,451 16,866 16,587
15 162,823 18,997 18,2525 18,164
20 159,7755 21,2195 21,305 21,418

Mivakag 2.10. Kootn yia 1.0=2

10 Aldypappa 2.18 @aivetal n YETOPROAN TOU KOGTOUC CUVOPTACEL TOU S Kal

Tou K. To BéATiIoTO KOOTOC 1O Bpiokoupe yia S=5 kai K=20 kal gival C=7,236.

10 Alaypappa 2.20 @aivetal n PETABOAN TOU KOOTOUG cuvapThoel Twv K Kal
S. To BEATIOTO KOOTOG TO Bpiokoupe yia S=10 kot K=20 kat givar C= 16,587.

Mapatnpolpe  OTI  dIMAAcIAlovtag TNV  TUTIKI  OTIOKAIGN TOU  XPOVOU
e€uTnNpPETNONG Twv Pnxavwy yia K=5 kal S=0 to WIP MAKESPAN au&dvetal 1,5
@opd, To PRODUCT MAKESPAN dgev petaBaAAetal kaBodiou evw 10 ORDER
MAKESPAN oaudavetal mepimou 17 @opéc.
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Avtictoixa yia K=5, kai S=20 to WIP MAKESPAN kai to ORDER
MAKESPAN evw 10 PRODUCT MAKESPAN pelveTal 25 TePITiov QopEC.

ATIO Ta TapOTAvw @aivetal Ot n emidpacn TN¢ avénong g T.a €ival
EVTOVOTEPN OTOV XPOVO OVOUOVHG QVIKAVOTIOINTWY {NTNOEWV Kal dpa OTO ETUTIEDO

€ELTINPETNONC TWV TIEANTWV.

Ta amoteAéopata Touv  Pprkaye TO Tdvw 6Oa To  CGUYKPIVOUUE e
OTIOTEAEGUOTO TIPONYOUHEVNC EpYaaiag otnv oToia e€eTdobnke 10 cuotnua GKCS e
4 pnxaveg, Omou otV KABe pnxovy o XPOvog €ELTINPETNONG OKOAOULBEI EKBETIKN
KOTOVOMN PE péon TIMA | VW 0 XpOvog PETAEL dV0 aifewv TN {Tnong aKoAoUBEi
KOl aUTOC EKBETIKA Katavour pe péon tiun 2. ‘Etol 6a cuykpivoupe autd 10 cOOTNUA
Katapxa¢ pe ovotnua GKCS pe 4 pnxavég OTIC OTIOIEC O XPOVOC €EUTINPETNONG
OKOAOULOEI EKBETIKI) KATAVOUN PE PEGN TIUN 1 evw 0 XpOvoc YETAEL 000 a@ifewv NG
{ATNONG OKOAOULBE( AOYOKOVOVIKA] KOTAVOWN HE MPEON TIMA 2 KOl TUTTIKA OTIOKAION
a)ol=2 kai B)c2=10. Katdrmiv Ba cuykpivoupe 10 apXIKO cloTnua pe 10 GKCS 4
HNXOV®WV, TWV OTIoIWV 0 XPOVog EEUTINPETNONG OKOAOLBOEI AOYOKOVOVIKN KOTAVOUI| HE
péon TP 1 KOl TUTIKEG OTIOKAioEIC a) ol=1 kal B)o2=2. O xpovo¢ PETOED Vo
a@iéewv NG ATNONC OKOAOULBE( €KBETIKN) KOtavopr) ME péon TR 2. Ta

OTIOTEAECHATO TWV CLYKPICEWVY @aivovTal oT0 TIOPAKATW Aloypdauuota.

WIP MAKESPAN

- - - - exp[l]-log[2-2]
__________ exp[1]-log[2-10]
------------ exp[1]-exp[2]

Aldypapua 2.21 Zuykpioeig oto WIP MAKESPAN
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ORDER MAKESPAN

- - - - exp[l]-log[2-2]
— — exp[l]-log[2-10]
exp[1]-exp[2]

Aldypaupa 2.22 uykpioelg oto ORDER MAKESPAN

PRODUCT MAKESPAN

- - - - exp[l]-log[2-2]
— — exp[l]-log[2-10]
exp[1]-exp[2]

Alaypappa 2.23 Zvuykpioeig cto PRODUCT MAKESPAN

ATIO Ta Alaypdupata 2.21, 2.22 Kal 2.23 TtapatneoluE 0Tl v OAAAEOLUE TNV
KOTOVOMN A@IENG OTI0 EKOETIKA 0€ AOYOKAVOVIKA TOTE Ta PeyEDN eivan mepimou idia.
AKOUN, av OULENOOULKE TNV TUTIIKN ATIOKAION TNG AOYOKOVOVIKAG KOTAVOUNG TOTE Ba

g¢xouvpe avgnon tov WIP MAKESPAN kal tou ORDER MAKESPAN &vw peiwon
Tou PRODUCT MAKESPAN (BAéTte 2.2).
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WIP MAKESPAN

___________ log[1-1]-exp[2]
---------- log[1-2]-exp[2]

exp[1]-exp[2]

Aldypapua 2.24 Zuykpioelg oto WIP MAKESPAN

ORDER MAKESPAN

- -« - - log[1-1]-exp[2]
---------- log[1-2]-exp[2]
—  exp[l]-exp[2]

Aldypaupa 2.25 2Zuykpioelg cto ORDER MAKESPAN
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PRODUCT MAKESPAN

- - - - log[1-1]-exp[2]
.......... bg[1-2]-exp[2]
! exp[1]-exp[2]

Aldypaupa 2.26 Zuykpioeic cto PRODUCT MAKESPAN

Ao 1o Alaypduuata 2.24, 2.25 Kal 2.26 TIApatnPovue Ot av aAAGEoupe TNV
KOTAVOMPN] TOU  XPOVOU €EUTINPETNONG TNC KABe pnxovng amd €eKOETIKA o€
Aoyokavovikr) 10te oto WIP oto ORDER MAKESPAN kai oto PRODUCT
MAKESPAN t1o oTmoteAéopota €ival TapoamAncla. Av  0UEACOULPE TNV  TUTIIKN
OTIOKAIOT TNG AOYOKQOVOVIKAC KOTOVOUNG TOTE Ba €xoupe adénon yia ta WIP Kal
ORDER MAKESPAN kai pgiwon yio to PRODUCT MAKESPAN. Auto yivetal
01011, OtV QUEAVETOI N TUTIIKI ATIOKAION TOU XPOVOU €EUTINPETNONG TWV UNXOVWOV
TOTE QULEAVETAI 0 Kivouvog va POELTOUV TIOAAG NUIETOINO KOPMUATIA OTO XWPO
ene€epyaoiag [5] dpa kat 1o WIP MAKESPAN 0uTO €XEl w¢ OTIOTEAECHA TNV MEiwan
Tov PRODUCT MAKESPAN kat avénon tov ORDER MAKESPAN
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3. Z2YZTHMATA ME AYO KATAZKEYAZTIKA >TAAIA KAl
ENA ZTAAIO ZYNAPMOAOIHZHX.

3.1 Eloaywyn

310 Ke@AAalo 2 PEAETACOUE OCULOTHUATA €VOC OTOdIOU  OTIOL  €YIVE
BeAtiIoTOTIOINGN KOGTOUC, OTNV TIAPAYwWYN TEAIKWV KOPHATIAV, KOTA TIPWTO AOYO, KOl
OQETEPOL GUYKPION TWV ATIOTEAECUATWVY PE OUTA TIPONYOUUEVNG EPYATiag. ZTO Tapdv
KEQPAADIO MEAETOUME TOV UNXaviopo eAéyxou Extended Kanban [7] oe 600 TOUL
€KOOXEC VIO CLOTAUOTO TIAPAYWYNG ME GLVOPHOAOYNAN. Ot 300 €KOOXEC dlAPEPOLV
OT0 KOTG TO00 TO €EOPTAMOTO TIPOC OuvVapuoAdynon kol Ta Kanban (kapteg
€€0V01000TNONG TNE TIOPAYWYNC) ATIEAELBEPWVOVTOI TALTOXPOVO I} OVEEAPTNTA TIPIV

TNV cuvapuoAoynaon [8].

3.2 Meprypapr) Tou Zuotuatog SEKCS

To mpwto cbotnua Tou Ba Teplypd@oupe eival o SEKCS (Simultaneous
Extended Kanban Control System) kal @aivetal oto oxfjua 4.1. O1 ovpég PAL, PA2
Kal PA3 avarmaploTdvouy T0 XWPo armobnkeuong eEEpXOUEVWVY LAWY TwV oTadiwv 1,2
Kal 3 avtiotoixa, Kal mepiExouv {elyn Kanban Kol TEAEIWPEVWVY KOUUATIOV TwV
otadiwv 1,2 kat 3. Anhadfy otnv oupd PA1L, TmepiExetal 10 {evyog Kl Kal
PRODUCT1, otnv PA2 10 {evyog K2 kat PRODUCT2 kai ot PA3 1o {elyog K3 Kkail
PRODUCT3. Ztnv oupd D4 palevovial ol {NTACEIC Yo Ta TEAIKA KOUudTa
PRODUCTS. Xt ouvpéc DI, D2 kait D3 palevovtal ol nNmoelg yio évapén g
TIopaywyIkAg dladikaoiog ota otadia 1, 2 kal 3 Kal mopaywyr) twv PRODUCT],
PRODUCT2 kai PRODUCT3 avrtiotoixa. 2t¢ oupéc Al, A2 kot A3
OULYKEVTPWVOVTAI Ta eAeUBepa Kanbans Kl, K2 kail K3 avrtiotoixa. 2t oupég P01
Kal P02 o1 mpwteg VAEC yia Ta OTAdIo | Kal 2 avTioToiXa, OTou Kal TIC BEwpoUpE
oXedOV Amelpeq. TG ovpeg 111, 112, 113, 114, 121, 122, 123, 124, 131, 132, 133 ko 134
OTTI08NKEVLOVTOI TA NUIETOINA KOUMATIO TIPOC Tteéepyaania oTig unxoavég MF11, MF12,
MF13, MF14, MF21, MF22, MF23, MF24, MF31, MF32, MF33 kot MF34
avtioTolxa.

APXIKA, TPV €ABEL N TIPpWTN NTNon oto clOTNUa, oTIC oupeg PAL, PA2 Kal
PA3 Bpiokovtal amobépata S1,S2 kal S3 koppatiwv PRODUCT1, PRODUCT2 kal
PRODUCTS pe emukoAAnuéva Kanbans Kl, K2 kai K3 avtiotoixa. Z1g oupég Al,

A2 kal A3 Bpiokovtal £vag aplBpog exsBepwv Kanbans Kl, K2 kat K3 avtigtoixa.
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To dBpoliopa Twv emikoANnuévwy K, K2, K3 kal twv eAetBepwv Kl, K2, K3 eival 1o
obvolo twv KiI, K2, K3 mou Bpiokovtal 610 ol0oTnua. OAEC Ol GANEC OLPEC, (EKTOC
Twv P01 kot P02), sival adeiec. KabBwg epxetal pio {ATNon evog TIEATN, EICEPXETAl
otnv oupd D4, {Ntwvtag TNV TIApAadoon €vog TEAEIWPEVOL Koppotiov PRODUCT3
amdé Vv ovpd PA3. Av umdpxel otnv oupd PA3 kopudt PRODUCT3 n {itnon
IKavoTToleiTal eAevBepwvovTag éva Kanban K3. To K3 pe Tn o€lpd TOU ETIIOTPEPEL
otnv oupd A3. Av dev umapxel Koppdat PRODUCT3 10te n {ATnon TIAPOAMEVEL
QVIKOVOTIOINTN otnv oupd D4. Zuyxpovwg n idla Atnon dnuiovpyei {NTRCEIG, OTIC
ouvpég DI, D2 kai D3, yia évapén tng mapaywylkig dladikaciog, ota otadia 1, 2 Kal
3, kal mapaywyn 1wv PRODUCT1, PRODUCT2 kai PRODUCT3 avtiotoixa. 'ETol n
{ntnon mou @Bdavel oy D1 Ba kavoroinBei av uttdpxel PWn VAN otnv POl
(umtdpxel ko €ival Amelpn), kot vmdpxel éva Kl otnv ouvpd Al. Katomv 6a
eTeEepyaoTei 01O XWPO emegepyaaiag Touv otadiov 1, wg WIPL nNUIETOIMO KOPPAT. Av
ogv uttdpxel Kl otnv ouvpd Al TOTE N {ATNoN MPEVEL OVIKOVOTIOINTN KOl OVAPEVEL OTNV
ouvpd D1. Opoiwg Kat yia mn {Atnon mou @Bdvel otnv ovpd D2. Ikavortolgital av
UTTAPXEl TIPWTN VAN otnv P02 (LTtdpxel Kal €ival ATelpn), KAl UTIAPXEL Eva eAEDBEPO
K2 otnv oupd A2. Katotv Ba eme€epyaatei 0To Xwpo emesepyaaiog Tou atadiov 2,
w¢ WIP2 nUIETOIMO KOPMPATL. Av dev uTtapxel K2 atnv oupd A2 TOTE n {Atnon HEVEL
QVIKOVOTIOINTN Kal avapével oty ouvpd D2. H ¢ntnon mou @Bdvel otnv D3 6Ba
IKavoTtoiNBei av a) vttdpxel éva Koppatt PRODUCTL (To omoio dnuioupyeital amo
NV eneéepyaaoia Touv otadiov 1) otnv PAL, B) vmapxel éva koppdatt PRODUCT?2 (1o
oTtoio dnuiovpyeital amo Tnv eneéepyaaia Tov otadiov 2 otnv PA2 Kaly) LTTAPXEL Eva
eAevBepo Kanban K3 otnv ouvpd A3. Otav IkavottoinBei autr) n {Atnon 1oTe 1A
Kopypdatia PRODUCT! kot PRODUCT2 ouvapuoAoyolUviol Kol outd 10
OLUVOPHOAOYNMEVO KOMPMUATI EICEPXETOl OTO XWPO €megepyaaniog Tou otadiov 3 wq
WIP3 nUIETOINOU  KOUMOTIOD  OTIEAEUBEPWVOVTAG CUYXPOVWC TA  ETUKOAANMPEVA
Kanbans Kl kol K2 mou Atav emikoAnuéva ota PRODUCT1 kai PRODUCT2
avtiotoixa. Ta Kl kai K2 emavépxovial ot oupé¢ Al kot A2 avtiotoixa. H
enedepyacio TOL NUIETOIMOU KOPMOTIOD OTO Xwpo emegepyaciag Tou otadiov 3
onuiovpyei 10 TEAIKO Tipoiov PRODUCT3 10 0Tioio pPE TN O€Ipd TOL EI0EPXETAl OTNV
oupd PA3 Tepipévovtag €wg 0Tou €pOel pia {ATNoN TOU TIEAATN YIO TEAIKO TIPOIOV

PRODUCTS3 K,0.K.
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3.3 Mepiypagr) tov Zuotiuatog IEKCS

H de0TEPN EVOANOKTIKI) TIEPITITWON YIa TNV 10 TTOPAYWYIKI S1adIKACia PE TNV
Tiponyolpevn @aivetal oto oxnua 4.2. Mpokeral yia 10 IEKCS (Independent
Extended Kanban Control System). Ot oupéq PA1, PA2 kai PA3 avamapioTavouy 10
XWPO armobnkeuong €€EPXOUEVWV LAWYV Twv otadiwv 1,2 Kal 3 avtioToixa, Kal
TIEPIEXOLV (eLyn Kanban kKal TEAEIWPEVWV KOPUATIOV TwV otadiwv 1,2 kal 3. AnAadn
otnv ovpd PAL, mepiExetal 1o {eyog Kl kait PRODUCTL, otnv PA2 10 {elyog K2
kal PRODUCT?2 kai ot PA3 ta K3, K4 kat PRODUCTS3. Ztnv oupd D5 padlevovtal
ol NN oEIC YIa Ta TEAIKA Koppdtio PRODUCT3. Ztig oupég DI, D2 palevovtal ol
NMOEIC YIa Evapén TN TIapaywyIkAC dladikaoiag oTa otadia 1, 2 Kal Topaywyn Twv
PRODUCT1, PRODUCT2 avrtiotoixa. Evw ot ouvpéc D3, D4 o1 {ntmoeig yia
atteAevBépwaon Twv PRODUCT1, PRODUCT2 amnd 1o otddia | Kal 2 avTioTolxa. ZTIG
oupég Bl kal B2 ta koppdtia PRODUCT1 kot PRODUCT2 avrtioTtoixa, xwpig ta
Kanban toug. Ztig oupég Al, A2, A3 kal A4 ouykevipwvovtal Ta eAevBepa Kanbans
KI, K2, K3 kal K4 avtioTtoixa. ZTi¢ oupég P01 kai P02 o1 Tpwteg DAEC yia Ta GTAdIN
I Kal 2 avtioTora, 010U Kal TIC BEWPOUUE oXedOV ATIEIPEC. ZTIC oupeg 111, 112, 113,
114, 121, 122, 123, 124, 131, 132, 133 kal 134 amobnkevovTal To NUIETOINO KOUUATIO
Tpo¢ emeéepyaania ong unxavég MF11, MF12, MF13, MF14, MF21, MF22, MF23,
MF24, MF31, MF32, MF33 kal MF34 avtiotoixa.

ApXIKQ, TIpIV €ABEL N TTpWTN {NTNoN OTo oUOTNUA, OTIG oupeg PAL, PA2 kal
PA3 Bpiokovtal amoBépata S1,S2 kai S3 koppatiwv PRODUCT1, PRODUCT?2 kal
PRODUCTS3 pe emikoAnpéva Kanbans Kl, K2 ota PRODUCT1, PRODUCT2 «kal
K3, K4 oto PRODUCTS3. Zug oupéc Al, A2, A3 kai A4 Bpiokovtal évag apiBuog
eAevBepwv Kanbans K, K2, K3 kal K4 avtiotoixa. OAeg o1 GAAEG 0LPEC, (EKTOC TwV
P01 kai P02), givan ddeieq. Kabwg €pxetal pia {Ntnon evog TIEAATN, EICEPXETAl OTNV
oupd D5, {NtwvTag TV TTapadocn evog TEAEIWPEVOL KoppaTiod PRODUCTS3 amoé tnv
oupd PA3. Av uttdpyel atnv oupd PA3 koppati PRODUCT3 n {Atnon IKkavoTtoleital
eAevBepwvoviag dvo Kanbans ta K3 kai K4. Ta K3, K4 pe 1n ogpd toug
ETOTPEPOLY OTIC 0UPEC A3, A4 avtioTtoixa. Av dev uTIApxel Koupdt PRODUCTS3
TOTE N {NINON TTOPAPEVEL AVIKAVOTIOINTN otnv oupd D5. Zuyxpdvwg n idia rtnon
onuiovpyei {nmoelg, otig ovpég DI, D2, D3 kai D4. 'Etol n {Atnon mouv @BdAvel atnv
D1 6a IkavoTtoinBei av LTIApXEl TPWTN VAN otnv POl (umtdpxel Kal gival dmeipn), Kai

uTtapxel va Kl oty oupd Al. Katomv Ba eTeEepyacTei 0To XWPO ETeEEPyAaTiog TOV
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otadiov 1, w¢ WIP1 nuiEtoipo koppdt. Av dev vmapxel Kl otnv oupda Al 101e n
ATNo”n MEVEL OVIKOVOTIOINTN KOl avapével otnv oupd D1. Opoiwg Kal yia t {Atnon
Tou @BAvel atnv oupa D2. IkavoTolgital av uTtapxel Tpwtn VAN oty P02 (uTtapxel
Kal €ival amelpn), Kol LTIAPXEl €va eAevBepo K2 otnv oupd A2. Katdmv Ba
eTegePynaTEl OTO XWPO eTeEepyaaiag Tou atadiov 2, wg WIP2 nNUIETOIUO KOPUATI. Av
ogv LTTApPXEl K2 atnv oupd A2 TOTE N {ATNON MPEVEL AVIKOVOTIOINTN KAl OVAUEVEL OTNV
oupd D2. H Atnon mou @Bavel atnv D3 Ba IkavoTtoindei av a) LTIAPXEL Eva KOPUATI
PRODUCT! (to omoio dnuioupyeital amnd v eneéepyacia Tov otadiov 1) oy PAL
Kal B) uttdpxel éva eAe0Bepo Kanban K3 otnv oupd A3. Otav IKavoTIoindei autn n
{Nnon 16te 10 KOPUATI PRODUCT1 attokoAAGTal, (QATIOKOA®VTAG TAUTOXPOVa TO
Kanban Kl mou nrav emkoAMnuévo oto PRODUCT1), amdé 10 ot@dio | Kai
gloépXeTal otnv ouvpd Bl. Me autd tov TpdmTo divetal n duvatotnta oto Kl va
ETUOTPEQPEL 0NV 0VPA Al €TCI WOTE VO OPXIOEl N TTAPAYWYIKN JI0dIKOCIO OTO OTAdI0
I dnuovpywvtag €k véov PRODUCT1. H gitnon mouv @Bdvel otnv D4 6a
IKavoTtoinBei av a) uttdpxel éva koupdat PRODUCT2 (1o oroio dnuloupyeital amd
NV emnegepyacia Tov otadiov 2) otnv PA2 kai B) utdpxel éva eAe0Bepo Kanban K4
otnv oupd A4. Otav kavortoinBei avti n ¢nmon 10t€ 10 Kopudtt PRODUCT?2
OTTOKOAAGTAL, (OTTOKOAAWVTOC TOLTOXPOova T0 Kanban K2 Tou ATav ETIIKOAANMEVO OTO
PRODUCT2), and 10 OTddIo 2 KOl EI0EPXETAl OTnV oupd B2. Mg autd tov tpomo
divetal n duvatonta oto K2 va ETIOTPEPEI 0NV oupd A2 £TC1 WOTE VO apxioel n
TIAPAYWYIKH d10dIKOCio 0T0 OTAdIo 2 dnuioupywvtag ek véou PRODUCT2. Katomiv
av UTTAPXEL va Kopudatt PRODUCT1 otnv Bl kai éva koupdtt PRODUCT2 otnv B2
OLVAPHOAOYOUVTal KOl OUTO TO CUVOPHOAOYNUEVO KOMUATI EICEPXETAl OTO XWPO
eneepyaaiag Tou otadiov 3 w¢ WIP3 nuiétoipou kKoppatiol. H emegepyaaia tou
NUIETOIUOV KOUUOTIOU OTO XWPO ETEEEPYATiag Tou aTadiov 3 dnuUIovPyEi TO TEAIKO
npoidv PRODUCT3 10 OToi0 e T OCEIpd TOL E€I0EPXETaAl OTnv oupd PA3
TIEPIMEVOVTOAC £WC OTOL €POEl pia rTnNon Tou TIEAATN YIO TEAIKO Ttipoidv PRODUCT3

K.O.K.

3.4 Zuykpioelg Twv SEKCS kal IEKCS
Ta ovotjuota SEKCS  kai  IEKCS  éxouve 6  TIOPOPETPOUG

(K1,K2,K3,51,S2,S3) omote kataAafBaivoupe Ot n BeAtiotonoinon kdotoug Ba rtav
XpovoBopa dladikaoia. AuTd Ba PTIOPOUCAUE VO KAVOUME Eival Vo GUYKPIVOULUE TO

d00 cuOTAPOTA WG TIPOC dLVATOTNTA TIOPAYWYNG TEAIKWVY TIPOIoviwv PRODUCTS3, 10
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pEcO XPOVO TIOPAMOVNE TwV TEAIKWV Kopuatiwv PRODUCT3 oto oloTnua Kal 10
PECO XPOVO OVAMOVAG TWV OVIKAVOTIOINTWY {NTACEWVY, yla TEAIKA KOUUATIA, OTO
oloTNO.

>toug Mivokeg 4.1, 4.2, 4.3 Kal 4.4 Tou 0KOAoLBOUV BAETIOLUE, KOTA €va
TPOTIO, TIC TIEPITITWOEIC TIC OTIOIEC SIOAEYOUE VIO VO GLUYKPiIVOuUE Ta d00 GuaTHUATA
KOl KOTA OeVTEPO, PEPIKA OTIO TO ATIOTEAEGUOTO TIOU TIAIPVOUUE ATIO TIC AVAQPOPEC TOU
T(POYPAUATOG TIPOCOUOIWANG.

‘Etol ta WIP1, WIP2 kai WIP3 MAKESPAN avo@épovtal oto Yéco Xpovo
TIAPOPOVAC TWV NUIETOINWY KOPUATIV OTO XWPO ETEEEPYAaiag Twv otadiwv 1,2 Kai 3
ovtiotoixa. Ta ORDER3, ORDER4 kai ORDER5 MAKESPAN avagépovtal o1o
MECO XPOVO avapovig Twv {ntioswv ot oupéc D3,D4 kai D5 avrtiotoixa. Ta
PRODUCT1, PRODUCT2 kai PRODUCT3 MAKESPAN ava@épovtal oT0 PECO
XPOVO avapoviAg twv Kouuatiwv PRODUCT1, PRODUCT2 kai PRODUCT3 oTtiq
oupég PAL, PA2 kai PA3 avtiotoixa. To PRODUCT3 NO TO EXIT ava@Epetal 1o
HECO apIBUO TwV TEAIKWV KoppoTiwv PRODUCT3 mou maprjyaye 10 c0OTnNPa péoa

OTO XPOVIKG Opla TOU TIPOYPAUMATOC.
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ATIO Ta Alaypdppata 4.1 Kal 4.2 TTOpatnEOoUUE OTI OTaV 0 PLBUOG APIENC TNG
€EWTEPIKNG {ATNONG VIO TEAIKA KOPUATIO €ival OXETIKA ypriyopo¢ (exp[2]) 101e TO
cuotnua IEKCS g@aivetal Aiyo 1o ypriyopo amoé 10 SEKCS Kabw¢ oTIC TIEPICTOTEPEG
TIEPITITWOEIC TO pEyeBo¢ PRODUCT3 no to exit €ival Aiyo peyaAltepo. AKOUN 10
ORDER MAKESPAN 10 oToi0 ek@pdalel 10 PECO XPOVO OVOUOVHC TNG
avikavoTtointng ¢Among yia TEAIKA KopudTia gival PiIKpotepo oto IEKCS améd ot
oto SEKCS.

AV LEIOOOUPE TO pubUo a@iEng Tng {ntnong (exp[4]) T0Te TapaATNPEOUVYE OTIO
Ta Alaypaupata 4.3, 4.4, KAl 4.5 OTI OTIC TIEPICCOTEPEG TIEPITITWOEIC TA ATIOTEAETUATA
TwV 0U0 CUCTNUATWV gival TIOAD KOVTIVA 1 KAl id1a TIOAAEG QopEC. AUTO yivetal dIOTI
n ouvartotnta emnegepyaoiac Twv PNXovwv ota otddla TpoAafaivel T {Atnon,
avegdpTnTa av 0 XPOvog €ELTINPETNONG Twv Pnxovwv ota otadia eival expll] i

exp[2].
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4. ZYMIEPAZMATA

Z€ HIa TIOPOYWYIKA dladikacia To KOOTN AToBEUdTwY Kol TO KOOTOC AOYw
QVIKOVOTIoiNTWV {NTNOEWV TIAI(oLV TIPWTAPXIKO POAO TNV JIAUOPPWAN TOL TEAIKOU
KOOTOUC O€ €va TIPOoioyv. Ta TIAPOTIOVW HEYEDN MTOV OUTA TIOL YOG OTIOCXOANCAV GE
OAn tnv Tapoloa epyaaia. 'ETC1 0TO TIPWTO PEPOC CUAAEEAE QUTA TA LEYEDN APEVOC
yla TNV BEATIOTOTIOINGN KOOTOLC KOl AQETEPOU YIA TNV PETAPBOAr TOUC YE TNV av&non
NC METAPBANTOTNTOC EITE TNC KATAVOUNG TOUL XPOVOU METAED 000 a@iewv, €ite NG
KOTAVOMNG TOL XPOVOU €ELTINPETNCNG TWV UnXavwyv. KotoAnéaue oTo CUPTIEPAGHA
OTI N ab&non NG METARANTOTNTOC OUCIACTIKA AUEAVEL TOV KiVOUVO YIO CUYKEVTPWON
TIOAAWV QVIKAVOTIOINTWVY {NTACEWV KOl CUVWOTICHO TwV NUIETOINWY KOUPOTIWV OTO
olOTNUO. XTOo OeUTEPO HEPOG €EETAICOUE OUO EVAAANOKTIKEG TIEPITITWOEIC EVOC
CUOTAUOTOC TPIWV OTAdiwV HPE ouvapuoAoynaon. Tnv BeAtiotomoinon KOGTOUC TNV
OaTTIOQUYOUE AOYW TNC XPOVIKAG OVETIAPKEIAG. ZLYKPIVAUE OPWG Ta dU0 CUCTAHATA WG
TIPOC TNV OTIOTEAECHATIKOTNTO COTNV TIOCOTIKN TIOPAYWYN TEAIKWY  KOUUOTIWOV.
KataANEape 010 cuUTIEPACHA OTI TO €va OTIO AUTA €ival TIIO YPrlyOpPO LTIO OPICHEVEC
OUVONKEC.

H mpocoopoiwaon tTng Tapaywyikng SladIKagiag OAwV TwV CUCTNUATWY EYIVE
ME TO TIPOypOuua Simfactory 1o OTIOI0 pOG TOAQITIWPENOE OPKETA OE OPIOHEVEG
TIEPITITWOEIG KABWC £dIve AavBaaopéva armoTteAéopata ae Yeyedn onwg 1o (LEVEL), 10
(delay) | akopn KAl TNV AVTIHETWTTION TNG KOVOVIKIC KATOVOUNG UE PECN TIMI KOVTA

OTO PNOEV Kal PEYAAN PETABANTOTNTA.
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SIMFACTORY
18:31:17

Show text report for all

number

Obs

KCS 1 Etddio 1 unxavy expll]
ApiEn logll,25-5] , K=25

TEXT FOR MODEL KCS

11.5 Release 7.1

*** REPORT DESCRIPTION

Types: ALL
Elements: ALL
Attributes: ALL
Run number: 904

Sort order: by resource, by type,

stats

Average coefficient of variance:
Coefficients below 10% indicate good accuracy.

Min

level 0.

Lower ClI.
Upper CI:

Greater
Than

delay - Infinity
0.
1.31
2.63
3.94
5.25
6.56
7.88
9.19
10.50
11.81
13.13
14.44
15.75
17.06
18.38
19.69
21.00
22.32
23.63
24.94
26.25

9.8

Report generated 06/27/1997

*xx

by attribute, by run

%

Mean Std Dev Max
6.240 2.008 101.00
3.747
8.733
Up To and Percent of
Including Observations
0. 66.00
1.31 23.00
2.63 1.00
3.94 1.00
5.25 1.00
6.56 1.00
7.88 0.
9.19 0.
10.50 0.
11.81 0.
13.13 0.
14.44 0.
15.75 0.
17.06 0.
18.38 0.
19.69 0.
21.00 0.
22.32 0.
23.63 0.
24.94 0.
26.25 0.
INnfinity 4.00

Number of Observations: 5



Obs

Obs

DA

DA

Obs

DA

DA

Obs

kanban
5

kanban

delay

no. releas

level

delay

delay

no. releas

makespan

no. to exi

Lower ClI.
Upper CI:

Count

7748

0.

Lower ClI.
Upper CI:

Greater
Than

- Infinity
23.98
25.05
26.12
27.20
28.27
29.34
30.42
31.49

Number of Observations:

Min

Lower CI:
Upper CI:

Count
7746

Min

Lower ClI:
Upper CI:

Count
7746

Count

Mean Std Dev Max

2.812 1.042 98.490

1.519

4.106

Std Dev

354.3

Mean Std Dev Max

12.457 . 683 24.000

11.610

13.300

Up To and Percent of

Including Observations
23.98 85.07
25.05 2.67
26.12 2.29
27.20 2.06
28.27 1.83
29.34 1.43
30.42 1.12
31.49 .89
INnfinity 2.64

5

Mean Std Dev Max

12.859 737 46.860

11.940

13.770

Std Dev

362.1

Mean Std Dev Max

13.854 .738 49.200

12.940

14.770

Std Dev

362.5

Std Dev



kanban

kanban

Obs

MF

MF

MF

Obs

MF

MF

Obs

order

order

order

Nno. create

state

level

state

delay

delay

no. releas

makespan

no. to exi

Nno. create

7748
State

request
busy

Min

0.

Lower CI:
Upper CI:

State

request
blocked
idle
busy

Greater
Than

- Infinity
0.
1.10
2.19
3.29

354.3
Percent

92.810
7.193

Mean

1.000

1.000
1.000

Percent

0.
0.
22.930
77.050

Up To and
Including

0.

1.10

2.19

3.29
INnfinity

Number of Observations:

Min

0.

Lower CI:
Upper CI:

Count
7746

Min

0.

Lower CI:
Upper CI.

Count
7748
Count

7746

Mean

.498

.498
.498

Std Dev

362.5

Mean

5.624

3.037
8.211

Std Dev

354.3

Std Dev

348.8

Std Dev
.382
.380
Std Dev Max
0. 2.000
Std Dev
0.
0.
3.220
3.219

Percent of
Observations

37.67
45.81
11.04
3.61
1.87
5

Std Dev Max

0. 10.620

Std Dev Max

2.084 98.490



order

Obs

PA

PA

Obs

PA

PA

Obs

product
5

Obs

product
5

product

product

State

level

delay

delay

no. releas

level

makespan

no. to exi

Nno. create

State
request

Min

0.

Lower ClI:
Upper CI:

Greater
Than

- Infinity

0.
1.00

Number of

Min

Lower CI.
Upper ClI:

Count
7748

Min

0.

Lower CI:
Upper CI:

Min

0.

Lower CI:
Upper ClI:

Cotint
7748
Count
7746

State

Percent
100.00
Mean
11.596
10.740
12.450
Up To and

Including

0.

1.00
INnfinity
Observations:

Mean

18.476

16.460
20.490

Std Dev

354.3

Mean

.500

.500
.500

Mean

18.476

16.460
20.490

Std Dev

354.3

Std Dev

362.5

Percent

Std Dev

Std Dev Max

.685 25.000

Percent of
Observations

17.94

8.43

73.62

5
Std Dev Max
1.622 372.00
Std Dev Max
0. 1.000
Std Dev Max
1.622 372.00

Std Dev



product

Obs

raw parts
5

Obs

raw parts
5

raw parts

raw parts

State

level

makespan

no. create

no. to exi

idle
request

Min

Lower ClI.
Upper ClI:

Min

0.

Lower CI.
Upper ClI:

Count
7748
Count

7746

100.00

Mean

.500

.500
.500

Mean

13.854

12.940
14.770

Std Dev

354.3

Std Dev

362.5

End of report — 185

lines

Std Dev

Std Dev

.738

E o o o

Max

1.000

Max

49.200



SXMFACTORY
20:28:36

Show text report for all

number

Obs

Kanban

Kanban

Obs

Kanban

Kanban

Kanban

WIP

Obs

11.5 Release 7.1

Types:
Elements:
Attributes:
Run number:
Sort order:

EE

ALL
ALL
ALL
904

by resource,

GKCS IET&d1o 1 unxavn expll]

AQIEn

logl[l,25-5] K=1, S=30

TEXT FOR MODEL GKCS

Report generated 06/27/1997

REPORT description ***

stats

by type, by attribute, by run

Average coefficient of variance: 11.5 %

level

Sstate

makespan

no. to exi

no. create

state

Min

0.

Lower ClI:
Upper CI:

State

idle
request

Min

0.

Lower CI.
Upper ClI:

Count

7746

Count

7746

State

request

busy

Min

Mean Std Dev Max
.500 0. 1.000
.500
.500

Percent Std Dev
99.940 022
.063 012

Mean Std Dev Max
.298 .056 347.30
.228
.368

Std Dev

362.1

Std Dev

362.5

Percent Std Dev
.018 (0}
99.980 (0}
Mean Std Dev Max



WIP

WIP

WIP

Obs

Obs

Obs

01

01

makespan

no. to exi

Nno. create

level

delay

delay

no. releas

level

delay

0. . 996 .010 10.620
Lower ClI . 983
Upper CI. 1.008
Count Std Dev
7746 362.5
Count Std Dev
7746 362.1
Min Mean Std Dev Max
0. .500 0. 1.000
Lower ClI: .500
Upper CI. .500
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 68.30
0. 1.00 28.62
1.00 INnfinity 3.08
Number of Observations: 5
Min Mean Std Dev Max
0. .298 .056 347.30
Lower ClI: .228
Upper CI: .368
Count Std Dev
7746 362.1
Min Mean Std Dev Max
0. 18.404 2.384 101.00
Lower CI: 15.440
Upper ClI: 21.360
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 40.00
0. 2.45 19.00
2.45 4.90 5.00
4.90 7.34 5.00
7.34 9.79 4.00
9.79 12.24 4.00



Obs

MF

MF

Obs

orderl

orderl

orderl

orderl

Obs

order2
5

order2

order2

order2

Obs

delay

no. releas

makespan

no. to exi

no. create

Sstate

makespan

no. to exi

no. create

State

level

10

Min

0.

Lower CI:
Upper CI:

Count

7746

Min

0.

Lower ClI:
Upper CI:

Count

7748

Count

7746

State

request

Min

0.

Lower CI.
Upper CI:

Count

7746

Count

7746

State

request

Min

0.

Lower CI:
Upper CI:

Mean Std Dev

. 332 0.

.332
.332

Std Dev

362.5

Mean Std Dev

4.468 1.956

2.040
6.897

Std Dev

353.6

Std Dev

348.8

Percent

100.00 0.

Mean Std Dev

18.445 2.464

15.390
21.500

Std Dev

362.1

Std Dev

348.8

Percent

100.00 0.

Mean Std Dev

15.460 .791

14.480
16.440

Max

10.620

Max

94.780

Std Dev

Max

117.60

Std Dev

Max

30.000



11

Greater Up To and Percent of
Than Including Observations
P delay - Infinity 0. 14.06
0. 1.00 6.45
1.00 INnfinity 79.49
Number of Observations: 5
Min Mean Std Dev Max
Obs
P delay 0. 23.787 1. 962 302.90
5
Lower CI. 21.350
Upper CI: 26.220
Count Std Dev
P no. releas 7748 353.6
Min Mean Std Dev Max
Obs
product level 0. .500 0. 1.000
5
Lower CI: .500
Upper ClI: .500
Min Mean Std Dev Max
Obs
product makespan 0. 23.787 1.962 377.20
5
Lower CI. 21.350
Upper CI. 26.220
Count Std Dev
product no. to exi 7748 353.6
Count Std Dev
product no. create 7746 362.5
State Percent Std Dev
product state idle 100.00 0.
request 0. 0.
Min Mean Std Dev Max
Obs
raw parts level 0. .500 0. 1.000
5
Lower CI. .500

Upper CI: .500



Obs

raw parts

5

raw parts

raw parts

makespan

no. create

no.

to exi

*

12

Min

Count

7746

Count

7746

Mean Std Dev

Std Dev

362.1

Std Dev

362.1

End of report -- 253 lines

Max



SIMFACTORY
10:53:04

number

Obs

Kanban
3

WIP

Obs

WIP

WIP

WIP

Obs

11.5 Release 7.1

Types:
Elements:
Attributes:
Run number:

Sort order:

ko

Show text report for all

ALL
ALL
ALL
903

13

GKCS I1=Z1tdd1o 4unxoavég expll]
Apign log[2-2], K=15, S=15

TEXT FOR MODEL GKCS4ENG

REPORT DESCRIPTION  ***

stats

Report generated 06/28/1997

by resource, by type, by attribute, by run

Average coefficient of variance: .8 %
Coefficients below 10%

level

State

makespan

no. to exi

Nno. create

level

Min

0.

Lower ClI:
Upper CI.

State

request
busy

Min

.280

Lower CI:
Upper CI.

Count

9982

Count

9979

Min

0.

Lower CI:
Upper CiI:

indicate good accuracy.

Mean Std Dev Max
.500 0. 1.000
.500
.500

Percent Std Dev
47.840 434
52.160 434

Mean Std Dev Max

7.666 . 079 25.230

7.470

7.863

Std Dev

2

Std Dev

49.31

Mean Std Dev Max

10.694 .043 15.000

10.590

10.800



Obs

Obs

D1

D1

Obs

D1

delay

delay

no. releas

level

delay

delay

14

Greater
Than

- Infinity
12.04
13.04
14.05
15.06
16.06
17.07
18.08
19.08
20.09
21.10
22.10
23.11
24.12
25.13
26.13
27.14
28.15

Min

Lower CI.
Upper CI:

Count
9979

Min

0.

Lower ClI:
Upper ClI:

Greater
Than

- Infinity

0.
1.00

Min

0.

Lower CI.
Upper CI.

Up To and
Including

12.04
13.04
14.05
15.06
16.06
17.07
18.08
19.08
20.09
21.10
22.10
23.11
24.12
25.13
26.13
27.14
28.15

INnfinity
Number of Observations:

Mean

22.391

21.930
22.860

Std Dev

49.31

Mean

1.001

1.001
1.001

Up To and
Including

0.
1.00

INnfinity
Number of Observations:

Mean

. 001

.001
.001

Percent of
Observations

9.60
2.60
3.30
3.50
4.20
4.20
4.70
4.80
5.10
5.40
5.00
4.80
4.80
4.40
4.10
3.60
3.50
22.00
3

Std Dev Max

.187 66.340

Std Dev Max

5.000

Percent of
Observations

62.28
37.69

.04
3

Std Dev Max

6.631



D1

Obs

D2

D2

Obs

D2

D2

Obs

11

11

Obs

no. releas

level

delay

delay

no. releas

level

delay

delay
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Count Std Dev
9979 49.31
Min Mean Std Dev Max
0. . 501 0. 4.000
Lower ClI: 501
Upper CI. .501
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 58.83
0. 1.00 41.08
1.00 INnfinity .08
Number of Observations: 3
Min Mean Std Dev Max
0. .002 0. 6.631
Lower ClI. .002
Upper CI: .002
Count Std Dev
9979 49.31
Min Mean Std Dev Max
0. . 848 .017 10.000
Lower ClI. . 805
Upper CI: .890
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 34.95
0. 1.04 40.28
1.04 2.09 11.28
2.09 INnfinity 13.49
Number of Observations: 3
Min Mean Std Dev Max
0. L7777 .030 15.830
Lower ClI: .704
Upper CI: .851
Count Std Dev



11

Obs

12

12

Obs

12

12

Obs

13

13

Obs

13

no. releas

level

delay

delay

no. releas

level

delay

delay

16

9980

Min

0.

L

ower CI.

Upper CI:

Greater
Than

INnfinity

0.

1.12
2.24
3.36
4.48

48.70

Mean

. 920

. 884
.957

Up To and
Including

0.
1.12
2.24
3.36
4.48
INnfinity

Number of Observations:

Min

0.

Lower CI:
Upper CI.

Count

9979

Min

0.

Lower ClI:
Upper CI

Greater
Than

INnfinity
0.

1.14
2.27
3.41

4.54

5.68

6.81

Mean

. 900

. 843
. 956

Std Dev

48.33

Mean

. 984

. 926
1.043

Up To and
Including

0.
1.14
2.27
3.41
4.54
5.68
6.81
INnfinity

Number of Observations:

Min

Mean

. 988

Std Dev

.015

Max

10.000

Percent of
Observations

Std Dev

.023

Std Dev

.024

31.36
41.85
12.19
6.85
3.58
4.17
3

Max

15.640

Max

13.000

Percent of
Observations

Std Dev

.035

30.83
40.83
12.47
6.97
3.89
2.21
1.16
1.63

Max

19.070
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Obs

14

14

Obs

14

14

MF1

Obs

MF1

MF1

no. releas

level

delay

delay

no. releas

State

level

delay

17

Lower CI:
Upper CI:

Count
9981

Min

0.

Lower ClI:
Upper CI.

Greater
Than

- Infinity
0.
1.10
2.20
3.30

.900
1.075

Std Dev
48.82

Mean

.999

. 968
1.031

Up To and
Including

0.

1.10

2.20

3.30
INnfinity

Number of Observations:

Min

0.

Lower CI:
Upper CI.

Count

9982

State
request
busy
idle

Min

0.

Lower CI:
Upper CI.

Greater
Than

- Infinity
.03
1.23
2.43

Mean

1.003

. 959
1.047

Std Dev

48.08
Percent
0.
49.520

50.470

Mean

.500

.500
.500

Up To and
Including

.03
1.23
2.43

INnfinity

Number of Observations:

Std Dev Max

013 11.000

Percent of
Observations

31.35
39.38
12.51
6.98
9.79
3

Std Dev Max

018 13.020

Std Dev

. 607
.607

Std Dev Max

1.000

Percent of
Observations

3.03
68.29
20.12

8.56
3



Obs

MF1

MF1

Obs

MF2

MF2

MF2

Obs

MF2

MF2

Obs

MF3

MF3

delay

no. releas

level

State

delay

delay

no. releas

level

State

18

Min

0.

Lower CI.
Upper CI.

Count
9980

Min

0.

Lower ClI:
Upper ClI.

State

request
idle
busy

Greater
Than

- Infinity
.07
1.14
2.20
3.27

Mean Std Dev Max

. 993

. 992
. 993

Std Dev
47.87

Mean

.500

.500
.500

Percent

0.
50.210
49.790

Up To and
Including

.07
1.14
2.20
3.27

INnfinity

Number of Observations:

Min

0.

Lower ClI:
Upper CI

Count
9979

Min

0.

Lower ClI:
Upper CI.

State

request

Mean

. 998

. 998
. 998

Std Dev

49.31

Mean

.500

.500
.500

Percent

0.

9.524

Std Dev Max

1.000

Std Dev

0.
.293
.293

Percent of
Observations

6.75
61.16
21.20

7.18

3.70
3

Std Dev Max

9.219

Std Dev Max

1.000

Std Dev



MF3

Obs

MF3

MF3

Obs

MF4

MF4

MF4

Obs

MF4

MF4

delay

delay

no. releas

level

State

delay

delay

no. releas

19
idle
busy

Greater
Than

- Infinity

A7
1.36
2.55
3.74
4.93

49.950
50.040

Up To and
Including

A7
1.36
2.55
3.74
4.93

INnfinity

Number of Observations:

Min

0.

Lower CI
Upper CI:

Count

9981

Min

0.

Lower CI:
Upper CI.

State

request
blocked
idle
busy

Greater
Than

- Infinity

0.
1.86

Mean
1.003
. 970
1 036
Std Dev
48.55
Mean
1.500
1.500
1.500
Percent
. 018
.012
49.870
50.100
Up To and

Including

0.
1.86
INnfinity

Number of Observations:

Min

0.

Lower CI:
Upper ClI

Count

9982

Mean

.335

.335
.335

Std Dev

47.24

. 727
.726

Percent of
Observations

15.70
58.65
17.90
5.39
1.58
77

Std Dev Max

.013 9.371

Std Dev Max

0. 3.000

Std Dev

0.

0.
. 466
. 464

Percent of
Observations

41.56
53.22
5.22
3
Std Dev Max
0. 10.480



Obs

orderl
3

orderl

orderl

orderl

Obs

order2
3

order2

order2

order2

Obs

makespan

no. to exi

Nno. create

State

makespan

no. to exi

no. create

State

level

delay

20

0.

Lower CI:
Upper CI

Count
9979
Count
9979
State
request

Min

0.

Lower CI:
Upper CI:

Count
9979
Count
9979
State
request

Min

0.

Lower CI:
Upper CI

Greater
Than

- Infinity
12.04
13.04
14.05
15.06
16.06
17.07
18.08

Mean

.002

.002
.002

Std Dev

49.31

Std Dev

49.31
Percent
100.00

Mean

.002

.002
.002

Std Dev

49.31

Std Dev

49.31
Percent
100.00

Mean

10.694

10.590
10.800

Up To and
Including

12.04
13.04
14.05
15.06
16.06
17.07
18.08
19.08

Std Dev Max
0. 6.631
Std Dev
0.
Std Dev Max
0. 6.631
Std Dev
0.
Std Dev Max
.043 15.000

Percent of
Observations

9.60
2.60
3.30
3.50
4.20
4.20
4.70
4.80



Obs

Obs

product
3

Obs

product
3

product

product

product

Obs

raw parts
3

delay

no. releas

level

makespan

no. to exi

no. create

State

level

21

19.08
20.09
21.10
22.10
23.11
24.12
25.13
26.13
27.14
28.15

Number of Observations:

Min

0.

Lower CI.
Upper CI:

Count
9979

Min

Lower ClI:
Upper CI:

Min

0.

Lower CI:
Upper CI.

Count
9979
Count
9982
State

idle
request

Min

0.

Lower ClI:

20.09 5.10
21.10 5.40
22.10 5.00
23.11 4.80
24.12 4.80
25.13 4.40
26.13 4.10
27.14 3.60
28.15 3.50
INnfinity 22.00
3
Mean Std Dev Max
22.391 187 66.340
21.930
22.860
Std Dev
49.31
Mean Std Dev Max
.500 0. 1.000
.500
.500
Mean Std Dev Max
22.391 .188 66.340
21.920
22.860
Std Dev
49.31
Std Dev
47 .24
Percent Std Dev
100.00 038
0. 0.
Mean Std Dev Max
.500 0. 1.000
.500
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Upper CI: .500

*kKkkk i *kkkhk
End of report — 380 lines
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GKCS 1 =tdadio 4 pnxaveg logll-2]

A@IiEn exp[Z2],

11.5 Release 7.1

Types:
Elements:
Attributes:
Run number:
Sort order:

ko

Show text report for all

ALL
ALL
ALL
903

K=10, S=10

TEXT FOR MODEL GKCS4ENG

REPORT DESCRIPTION  ***

Sstats

Report generated 06/28/1997

by resource, by type, by attribute, by run

Average coefficient of variance: 9.4 %
Coefficients below 10%

level

State

makespan

no. to exi

Nno. create

Min

0.

Lower CI:
Upper CI.

State

request
busy

Min

.170

Lower CI:
Upper CI.

Count

10115

Count

10117

Min

indicate good accuracy.

Mean Std Dev Max
.500 0. 1.000
.500
.500

Percent Std Dev
69.500 1.455
30.500 1.454

Mean Std Dev Max

13.148 .827 89.630

11.090

15.200

Std Dev

107.9

Std Dev

103.1

Mean Std Dev Max



Obs

Obs

D1

D1

Obs

level

delay

delay

no. releas

level

delay

24

0.

Lower CI:
Upper CI:

Greater
Than

- Infinity

0.
1.04
2.08
3.12
4.16
5.20
6.24
7.28
8.32
9.36
10.40
11.44
12.48
13.52
14.56
15.60
16.64
17.68

3.254 .305

2.497
4.011

Up To and
Including

0.
1.04
2.08
3.12
4.16
5.20
6.24
7.28
8.32
9.36
10.40
11.44
12.48
13.52
14.56
15.60
16.64
17.68
INnfinity

Number of Observations:

Min

0.

Lower CI:
Upper ClI:

Count

10117

Min

0.

Lower CI:
Upper CI.

Greater
Than

- Infinity

0.
1.06

Mean Std Dev

6.626 .631

5.057
8.195

Std Dev

103.1

Mean Std Dev
5.359 1.924

.579
10.140

Up To and
Including

0.
1.06
INnfinity

Number of Observations:

Min

Mean Std Dev

10.000

Percent of
Observations

24.00
19.00

2.60
2.60
2.90
2.90
3.00
3.30
3.50
3.40
3.50
3.20
3.10
3.00
2.80
2.40
2.30
2.10

10.00

3

Max

42.390

Max

80.000

Percent of
Observations

51.55
29.54
18.91

3

Max



D1

D1

Obs

D2

D2

Obs

D2

D2

Obs

delay

no. releas

level

delay

delay

no. releas

level

delay

25

Count

10117

Min

0.

L

ower ClI

Upper CI.

Greater
Than

INnfinity

0.
1.06
2.12
3.18
4.24
5.30
6.36
7.42
8.48
9.54
10.61
11.67

4.282 1.888

Std Dev
103.1

Mean Std Dev

4.859 1. 923

.081
9.638

Up To and
Including

0.
1.06
2.12
3.18
4.24
5.30
6.36
7.42
8.48
9.54
10.61
11.67
INnfinity

Number of Observations:

Min

Count

10117

Min

0.

L

ower ClI:

Upper CI:

Greater
Than

INnfinity
2.56
3.67
4.78
5.89
7.01

Mean Std Dev

8.564 3.776

Std Dev
103.1

Mean Std Dev

1.413 .104

1.155
1.670

Up To and
Including

2.56
3.67
4.78
5.89
7.01
8.12

158.10

Max

79.000

Percent of
Observations

37.00
26.00
2.30
2.10
2.00
1.60
1.60
1.60
1.40
1.40
1.30
1.30
21.00
3

Max

158.10

Max

9.000

Percent of
Observations

78.00
6.00
4.00
3.00
2.00
2.00



Obs

11

11

Obs

12

12

Obs

12

12

Obs

delay

no.

releas

level

delay

delay

no.

releas
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8.12 9.23 1.00
9.23 10.34 1.00
10.34 11.45 1.00
11.45 12.56 1.00
12.56 13.67 0.
13.67 14.78 0.
14.78 15.89 0.
15.89 17.00 0.
17.00 18.12 0.
18.12 19.23 0.
19.23 20.34 0.
20.34 21.45 0.
21.45 22.56 0.
22.56 23.67 0.
23.67 24.78 0.
24.78 INnfinity 0.
Number of Observations: 3
Min Mean Std Dev Max
0. 1.945 197 73.520
Lower CI: 1.456
Upper CI: 2.433
Count Std Dev
10113 103.8
Min Mean Std Dev Max
0. 1.593 042 9.000
Lower ClI: 1.490
Upper ClI: 1.696
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 23.45
0. 1.84 44 .95
1.84 INnfinity 31.60
Number of Observations: 3
Min Mean Std Dev Max
0. 2.294 J064 80.500
Lower CI: 2.135
Upper ClI: 2.452
Count Std Dev
10113 104.0
Min Mean Std Dev Max



13 level
3

13 delay
Obs

13 delay
3

13 no.
Obs

14 level
3

14 delay
Obs

14 delay
3

14 no. releas

releas

27

0.

Lower CI:
Upper CI:

Greater
Than

- Infinity
0.
1.14
2.29
3.43
4.58

1.646

1.486
1.807

Up To and
Including

0.

1.14

2.29

3.43

4.58
INnfinity

Number of Observations:

Min

0.

Lower CI:
Upper ClI:

Count
10113

Min

0.

Lower CI:
Upper CI:

Greater
Than

- Infinity
0.
1.03
2.06
3.08
4.11

Mean

2.373

1.742
3.004

Std Dev
105.1

Mean

1.802

1.559
2.045

Up To and
Including

0.

1.03

2.06

3.08

4.11
INnfinity

Number of Observations:

Min

Lower CI.
Upper CI:

Count

10115

Mean

2.536

1.815
3.256

Std Dev

107.0

.065 9.000

Percent of
Observations

22.60
37.75
10.66
7.21
5.32
16.46
3

Std Dev Max

.254 152.00

Std Dev Max

.098 9.000

Percent of
Observations

22.50
33.42
10.38
7.26
5.60
20.84
3

Std Dev Max

.290 97.500



Obs

MF1

MF1

MF1

Obs

MF1

MF1

MF2

level

State

delay

delay

no. releas

State

28

Min

0.

Lower ClI.
Upper CI.

State

request
idle
busy

Greater
Than

- Infinity

.06
1.21
2.35
3.49
4.64
5.78
6.92
8.07
9.21

10.35
11.49
12.64
13.78
14.92
16.07
17.21
18.35
19.50
20.64
21.78
22.92

Mean Std Dev Max
.500 0. 1.000
.500
.500
Percent Std Dev
0. 0.
50.520 .561
49.470 561

Up To and Percent of

Including

Number of Observations:

Min

0.

Lower CI:
Upper CI:

Count

10113

State
request

busy
idle

Observations

.06 6.00
1.21 72.00
2.35 12.00
3.49 4.00
4.64 2.00
5.78 1.00
6.92 1.00
8.07 0.
9.21 0.
10.35 0.
11.49 0.
12.64 0.
13.78 0.
14.92 0.
16.07 0.
17.21 0.
18.35 0.
19.50 0.
20.64 0.
21.78 0.
22.92 0.
INnfinity 0.
3
Mean Std Dev Max
.979 .018 42.030
. 933
1.024
Std Dev
103.4
Percent Std Dev
0. 0.
51.020 .500
48.970 .500



Obs

MF2

MF2

Obs

MF2

MF2

Obs

MF3

MF3

MF3

Obs

MF3

level

delay

delay

no. releas

level

State

delay

delay
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Min

0.

Lower ClI:
Upper CI:

Greater
Than

- Infinity

.03
1.45

Number of

Min

Lower CI:
Upper CI:

Count

10113

0.

Lower CI:
Upper ClI:

State
request
idle
busy

Greater
Than

- Infinity

.03
1.41
2.79

Number of Observations:

Min

0.

Lower CI:
Upper CiI:

Mean Std Dev Max
.500 1.000
.500
.500
Up To and Percent of
Including Observations

.03 1.88

1.45 80.54

INnfinity 17.59
Observations: 3

Mean Std Dev Max

1.009 128.10

1.009

1.009

Std Dev

104.9

Mean Std Dev Max
.500 1.000
.500
.500

Percent Std Dev
0. 0.
49.310 .895
50.690 . 895
Up To and Percent of
Including Observations
.03 2.09
1.41 79.61
2.79 10.85
INnfinity 7.45
3

Mean Std Dev Max
1.003 .028 60.650
.933

1.073



MF3

Obs

MF4

MF4

MF4

Obs

MF4

MF4

Obs

Kanban

3

Obs

no. releas

level

State

delay

delay

no. releas

level

level
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Count
10114

Min

0.

Lower ClI:
Upper CI.

State

request
blocked
idle
busy

Greater
Than

- Infinity
0.
1.48
2.96

Std Dev
104.8

Mean

1.500

1.500
1.500

Percent

.019
.012
48.850
51.120

Up To and
Including

0.

1.48

2.96
INnfinity

Number of Observations

Min

0.

Lower CI:
Upper CI:

Count
10115

Min

Lower CI:
Upper ClI:

Min

0.

Lower CI:
Upper CI.

Greater
Than

Mean

.337

.337
.337

Std Dev
107.9

Mean

.500

.500
.500

Mean

3.254

2.497
4 . Oil

Up To and
Including

Std Dev Max
0. 3.000
Std Dev
0.
0.
1.101
1.101

Percent of
Observations

42.95
51.20
3.45
2.41
3
Std Dev Max
0. 58.690
Std Dev Max
0. 1.000
Std Dev Max
.305 10.000

Percent of
Observations
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A delay - Infinity 0. 24.00
0. 1.04 19.00
1.04 2.08 2.60
2.08 3.12 2.60
3.12 4.16 2.90
4.16 5.20 2.90
5.20 6.24 3.00
6.24 7.28 3.30
7.28 8.32 3.50
8.32 9.36 3.40
9.36 10.40 3.50
10.40 11.44 3.20
11.44 12.48 3.10
12.48 13.52 3.00
13.52 14.56 2.80
14.56 15.60 2.40
15.60 16.64 2.30
16.64 17.68 2.10
17.68 INnfinity 10.00
Number of Observations: 3
Min Mean Std Dev Max
Obs
A delay 0. 6.626 . 631 42.390
3
Lower CI: 5.057
Upper CI. 8.195
Count Std Dev
A no. releas 10117 103.1
Min Mean Std Dev Max
Obs
D1 level 0. 5.359 1.924 80.000
3
Lower ClI: .579
Upper CI: 10.140
Greater Up To and Percent of
Than Including Observations
o1 delay - Infinity 0. 51.55
0. 1.06 29.54
1.06 INnfinity 18.91
Number of Observations: 3
Min Mean Std Dev Max
Obs
D1 delay 0. 4.282 1.888 158.10
3
Count Std Dev

D1 no. releas 10117 103.1
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Min
Obs

D2 level 0.

Lower CI
Upper ClI:

Greater
Than

D2 delay - Infinity
0.
1.06
2.12
3.18
4.24
5.30
6.36
7.42
8.48
9.54

10.61
11.67

Min
Obs

D2 delay 0.

Count

D2 no. releas 10117

Min
Obs

11 level 0.

Lower ClI:
Upper CI:

Greater
Than

11 delay - Infinity
2.56
3.67
4.78
5.89
7.01
8.12
9.23

10.34
11.45
12.56
13.67
14.78

Mean

4.859

.081
9.638

Up To and
Including

0.
1.06
2.12
3.18
4.24
5.30
6.36
7.42
8.48
9.54
10.61
11.67

INnfinity
Number of Observations:

Mean

8.564

Std Dev
103.1

Mean

1.413

1.155
1.670

Up To and
Including

2.56
3.67
4.78
5.89
7.01
8.12
9.23
10.34
11.45
12.56
13.67
14.78
15.89

Std Dev Max

1.923 79.000

Percent of
Observations

37.00
26.00
2.30
2.10
2.00
1.60
1.60
1.60
1.40
1.40
1.30
1.30
21.00
3

Std Dev Max

3.776 158.10

Std Dev Max

.104 9.000

Percent of
Observations

78.00
6.00
4.00
3.00
2.00
2.00
1.00
1.00
1.00
1.00
0.
0.
0.



Obs

11

11

Obs

12

12

Obs

12

12

Obs

13
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15.89
17.00
18.12
19.23
20.34
21.45
22.56
23.67
24.78

17.00
18.12
19.23
20.34
21.45
22.56
23.67
24.78
INnfinity

Number of Observations:

Min
delay 0.

Lower CI.

Upper CI:

Count
no. releas 10113

Min
level 0.

Lower CI:
Upper CI:

Greater
Than

delay - Infinity
0.
1.84

Mean Std Dev

1.945 .197

1.456
2.433

Std Dev

103.8

Mean Std Dev

1.593 .042

1.490
1.696

©00000000

Max

73.520

Max

9.000

Up To and Percent of
Including Observations

0.
1.84
INnfinity

Number of Observations:

Min

delay 0.

Lower CI.
Upper ClI:

Count
no. releas 10113

Min

level 0.

Lower CI
Upper Cl:

Mean Std Dev

2.294 .064

2.135
2.452

Std Dev

104.0

Mean Std Dev

1.646 .065

1.486
1.807

23.45
44.95
31.60
3

Max

80.500

Max

9.000



13 delay
Obs
13 delay
3
13 no. releas
Obs
14 level
3
14 delay
Obs
14 delay
3
14 no. releas
Obs

MF1 level

34

Greater Up To and Percent of
Than Including Observations
- Infinity 0. 22.60
0. 1.14 37.75
1.14 2.29 10.66
2.29 3.43 7.21
3.43 4.58 5.32
4.58 INnfinity 16.46
Number of Observations: 3
Min Mean Std Dev Max
0. 2.373 .254 152.00
Lower CI: 1.742
Upper CI: 3.004
Count Std Dev
10113 105.1
Min Mean Std Dev Max
0. 1.802 .098 9.000
Lower ClI. 1.559
Upper CI: 2.045
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 22.50
0. 1.03 33.42
1.03 2.06 10.38
2.06 3.08 7.26
3.08 4.11 5.60
4.11 INnfinity 20.84
Number of Observations: 3
Min Mean Std Dev Max
0. 2.536 .290 97.500
Lower ClI. 1.815
Upper CI: 3.256
Count Std Dev
10115 107.0
Min Mean Std Dev Max
0. .500 0. 1.000



MF1

MF1

Obs

MF1

MF1

MF2

Obs

MF2

state

delay

delay

no. releas

state

level

35

Lower CI:
Upper CI:

State

request
idle
busy

Greater
Than

- Infinity

.06
1.21
2.35
3.49
4.64
5.78
6.92
8.07
9.21
10.35
11.49
12.64
13.78
14.92
16.07
17.21
18.35
19.50
20.64
21.78
22.92

.500
.500

Percent

0.
50.520
49.470

Up To and
Including

.06
1.21
2.35
3.49
4.64
5.78
6.92
8.07
9.21

10.35
11.49
12.64
13.78
14.92
16.07
17.21
18.35
19.50
20.64
21.78
22.92
INnfinity

Number of Observations:

Min

0.

Lower CI.
Upper ClI:

Count

10113

State
request
busy

idle

Min

0.

Lower CI:
Upper ClI:

Mean

.979

.933
1.024

Std Dev

103.4

Percent

0.
51.020
48.970

Mean

.500

.500
.500

018

Std Dev

0.
.561
.561

Percent of
Observations

6.00
72.00
12.00

4.00

2.00

1.00

1.00

0.

©C0000000000000

Std Dev Max

42.030

Std Dev

.500
.500

Std Dev Max

1.000



MF2

Obs

MF2

MF2

Obs

MF3

MF3

MF3

Obs

MF3

MF3

Obs

delay

delay

no. releas

level

State

delay

delay

no. releas

36

Greater Up To and Percent of
Than Including Observations

- Infinity .03 1.88

.03 1.45 80.54

1.45 INnfinity 17.59

Number of Observations: 3

Min Mean Std Dev Max

0. 1.009 0. 128.10

Lower CI: 1.009

Upper ClI 1.009

Count Std Dev

10113 104.9

Min Mean Std Dev Max

0. .500 0. 1.000

Lower ClI .500

Upper CI: .500

State Percent Std Dev

request 0. 0.

idle 49.310 .895

busy 50.690 . 895
Greater Up To and Percent of
Than Including Observations

- Infinity .03 2.09

.03 1.41 79.61

1.41 2.79 10.85
2.79 INnfinity 7.45

Number of Observations: 3

Min Mean Std Dev Max

0. 1.003 .028 60.650

Lower CI: . 933

Upper CI: 1.073

Count Std Dev

10114 104.8

Min Mean Std Dev Max



MF4

MF4

MF4

Obs

MF4

MF4

Obs

orderl

3

orderl

orderl

orderl

Obs

orderl

orderl

level

sState

delay

delay

no. releas

makespan

no. to exi

Nno. create

State

makespan

no. to exi

37

0. 1.500 3.000
Lower CI. 1.500
Upper CI: 1.500
State Percent Std Dev
request .019 0.
blocked .012 0.
idle 48.850 1.101
busy 51.120 1.101
Greater Up To and Percent of
Than INncluding Observations
- Infinity 0. 42.95
0. 1.48 51.20
1.48 2.96 3.45
2.96 INnfinity 2.41
Number of Observations: 3
Min Mean Std De/ Max
0. .337 0. 58.690
Lower CI: .337
Upper ClI: .337
Count Std Dev
10115 107.9
Min Mean Std Dev Max
0. 8.564 3.776 158. 10
Count Std Dev
10117 103.1
Count Std Dev
10122 107.0
State Percent Std Op v
request 100.00 0.
Min Mean Std Dev Max
0. 8.564 3.776 158. 10
Count Std Dev
10117 103.1



38

Count Std Dev
orderl Nno. create 10122 107.0
Min Mean Std Dev Max
Obs
order2 makespan 0. 8.564 3.776 158.10
3
Count Std Dev
order2 no. to exi 10117 103.1
Count Std Dev
order2 Nno. create 10122 107.0
State Percent Std Dev
order2 sState request 100.00 0.
Min Mean Std Dev Max
Obs
P level 0. 3.254 .305 10.000
3
Lower ClI: 2.497
Upper CI: 4.011
Greater Up To and Percent of
Than Including Observations
P delay - Infinity 0. 24.00
0. 1.04 19.00
1.04 2.08 2.60
2.08 3.12 2.60
3.12 4.16 2.90
4.16 5.20 2.90
5.20 6.24 3.00
6.24 7.28 3.30
7.28 8.32 3.50
8.32 9.36 3.40
9.36 10.40 3.50
10.40 11.44 3.20
11.44 12.48 3.10
12.48 13.52 3.00
13.52 14.56 2.80
14.56 15.60 2.40
15.60 16.64 2.30
16.64 17.68 2.10
17.68 INnfinity 10.00
Number of Observations: 3
Min Mean Std Dev Max
Obs
P delay 0. 6.626 . 631 42.390



Obs

order2

3

order2

order2

Obs

Obs

no. releas

makespan

no. to exi

Nno. create

level

delay

delay

Lower ClI.
Upper CI:

Count
10117

Min

Count
10117
Count
10122

Min

0.

Lower CI:
Upper ClI:

Greater
Than

- Infinity
0.
1.04
2.08
3.12
4.16
5.20
6.24
7.28
8.32
9.36

10.40
11.44
12.48
13.52
14.56
15.60
16.64
17.68

Min

0.

Lower CI:
Upper ClI:

5.057
8.195

Std Dev
103.1

Mean

8.564

Std Dev
103.1
Std Dev
107.0

Mean

3.254

2.497
4.011

Up To and
Including

0.
1.04
2.08
3.12
4.16
5.20
6.24
7.28
8.32
9.36
10.40
11.44
12.48
13.52
14.56
15.60
16.64
17.68

INnfinity
Number of Observations:

Mean

6.626

5.057
8.195

Std Dev Max
3.776 158.10

Std Dev Max
.305 10.000

Percent of
Observations

24.00
19.00
2.60
2.60
2.90
2.90
3.00
3.30
3.50
3.40
3.50
3.20
3.10
3.00
2.80
2.40
2.30
2.10
10.00
3

Std Dev Max

.631 42.390



Obs

product
3

Obs

product

product

product

product

product

Obs

product

product

product

Obs

no. releas

level

makespan

no. to exi

Nno. create

state

sState

makespan

no. to exi

Nno. create

40

Count
10117

Min

0.

Lower ClI:
Upper ClI:

Min

0.

Lower ClI:
Upper Cl:

Count
10117
Count
10115
State

request
idle

State

request
idle

Min

0.

Lower CI.
Upper ClI:

Count
10117
Count
10115

Min

Std Dev

103.1

Mean

.500

.500
.500

Mean

6.626

5.057
8.195

Std Dev

103.1

Std Dev

107.9

Percent

0.
100.00

Percent

0.
100.00

Mean

6.626

5.057
8.195

Std Dev

103.1

Std Dev

107.9

Mean

Std Dev Max
0. 1.000
Std Dev Max
. 631 42.390
Std Dev
0.
0.
Std Dev
0.
0.
Std Dev Max
. 631 42.390
Std Dev Max



raw parts
3

WIP

Obs

WIP

WIP

WIP

orderl

order2

Obs

product

Obs

raw parts
3

level

sState

makespan

no. to exi

no. create

state

state

level

level

EE
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0.

Lower CI.
Upper CI:

State

request
busy

Min

.170

Lower CI.
Upper ClI:

Count
10115
Count
10117
State
request
State
request

Min

0.

Lower CI:
Upper CI:

Min

0.

Lower CI:
Upper CI:

End of report —

.500 0. 1.000

.500
.500
Percent Std Dev

69.500
30.500

1.455
1.454

Mean Std Dev Max

13.148 .827 89.630

11.090
15.200

Std Dev
107.9
Std Dev
103.1
Percent Std Dev
100.00 0.
Percent Std Dev
100.00 0.
Std Dev

Mean Max

.500 0. 1.000
.500
.500
Std Dev

Mean Max

.500 0. 1.000
.500
.500

o

807 lines



S1,52,53=20

SIMEACTORY

12:42:56

number

K1

Obs

K1

Obs

K1

K1

K1

K2

44

SEKCS 3otadia, A@IEn expl[4],

otadlo TPpwIto 4unxaveg expll]
oTadlo delteEPO 4punxaveg expll]
OoTAdlo TPITO 4pnxaveg expl2]

K1,K2,K3=20,

TEXT FOR MODEL SEKCS

11.5 Release 7.1

Types:
Elements:
Attributes:
Run number:

***  REPORT DESCRIPTION
Show text report for all

ALL
ALL
ALL
901

Report generated 06/28/1997

Stats

*xx

Sort order: by resource, by type, by attribute, by run
Average coefficient of variance: 1.5 %
Coefficients below 10% indicate good accuracy.

State Percent Std Dev
State request 0. 0.

idle 100.00 0.

Min Mean Std Dev Max
level 0. . 500 1.000

Lower CI: .500

Upper CI: .500

Min Mean Std Dev Max
makespan 26.500 79.852 158.20

Lower CI: 78.100

Upper CI: 81.610

Count Std Dev
no. to exi 5011 42.86

Count Std Dev
no. create 5011 42.86

State Percent Std Dev
state request 0. 0.

idle 100.00 0.



Obs

K2

Obs

K2

K2

K2

K3

Obs

K3

Obs

K3

K3

K3

ORDER1

Obs

level

makespan

no. to exi

no. create

State

level

makespan

no. to exi

no. create

state

45

Min

0.

Lower CI:
Upper CI

Min

26.500

Lower CI:
Upper ClI:

Count
5011
Count
5011
State

request
idle

Min

0.

Lower CI.
Upper CI

Min

26.500

Lower CI:
Upper ClI

Count
5011
Count
5011
State
request

Min

Mean

.500

.500
.500

Mean

79.852

78.100
81.610

Std Dev

42.86

Std Dev

42.86

Percent

0

100.00

Mean

.500

.500
.500

Mean

79.852

78.100
81.610

Std Dev

42.86

Std Dev

42.86

Percent

100.00

Mean

Std Dev Max
0. 1.000
Std Dev Max
.707 158.20
Std Dev
0.
Std Dev Max
0. 1.000
Std Dev Max
707 158.20
Std Dev
0.
Std Dev Max



ORDER4

PRODUCT1

Obs

PRODUCT1
3

Obs

PRODUCT1
3

PRODUCT1

PRODUCT1

PRODUCT2

Obs

PRODUCT2
3

Obs

PRODUCT2
3

PRODUCT?2

PRODUCT?2

no. create

state

level

makespan

no. to exi

no. create

state

level

makespan

no. to exi

no. create

47

5011
State

request
idle

Min

0.

Lower ClI:
Upper CI:

Min

19.300

Lower CI:
Upper CI:

Count
5011
Count
5012
State

request
idle

Min

0.

Lower CI:
Upper CI:

Min

21.600

Lower CI:
Upper CI:

Count
5011
Count
5011

State

42.86
Percent

0.
100.00

Mean

.500

.500
.500

Mean

74.509

72.810
76.210

Std Dev

42.86

Std Dev

42.47
Percent

0.
100.00

Mean

.500

.500
.500

Mean

74.561

72.600
76.530

Std Dev
42.86
Std Dev
41.87

Percent

Std Dev
0.
0.
Std Dev Max
0. 1.000
Std Dev Max
. 683 152.90
Std Dev
0.
0.
Std Dev Max
0. 1.000
Std Dev Max
791 156.30
Std Dev



PRODUCT3

Obs

PRODUCT3
3

Obs

PRODUCT3
3

PRODUCT3

PRODUCT3

WIP1

Obs

WIP1

WIP1

WIP1

WIP2

Obs

WIP2

state

level

makespan

no. to exi

no. create

state

makespan

no. to exi

no. create

state

makespan

48

request
idle

Min

0.

Lower CI:
Upper CiI:

Min

11.900

Lower CiI:
Upper ClI:

Count
5011
Count
5009
State

request
busy

Min

. 180

Lower CiI:
Upper CI:

Count
5012
Count
5011
State

request
busy

Min

. 160

Lower CI:
Upper CiI:

Count

100.00

Mean

.500

.500
.500

Mean

63.734

61.530
65.940

Std Dev

42.86

Std Dev

46.89
Percent

25.020
74.980

Mean

5.343

5.283
5.404

Std Dev

42.47

Std Dev

42.86
Percent

24.710
75.290

Mean

5.299

5.076
5.521

Std Dev

0.
0.
Std Dev Max
0. 1.000
Std Dev Max
.888 152.80
Std Dev
Std Dev Max
.024 18.800
Std Dev
1.031
1.031
Std Dev Max
.090 19.320



WIP2

WIP2

WIP3

Obs

WIP3

WIP3

WIP3

Obs

Al

Al

no. to exi

no. create

state

makespan

no. to exi

no. create

level

delay

49

5011
Count
5011
State

busy
request

Min

.700

Lower CI:
Upper CI:

Count
5009
Count
5011

Min

19.000

Lower CI:
Upper CI:

Greater
Than

- Infinity
66.16
68.21
70.26
72.31
74.36
76.41
78.46
80.51
82.56
84.61
86.65
88.70
90.75
92.80
94.85
96.90
98.95
101.00
103.05
105.10
107.15

41.87

Std Dev

42.86
Percent

49.910
50.090

Mean

16.127

15.650
16.610

Std Dev
46.89
Std Dev
42.86

Mean

19.500

19.500
19.500

Up To and
Including

66.16
68.21
70.26
72.31
74.36
76.41
78.46
80.51
82.56
84.61
86.65
88.70
90.75
92.80
94.85
96.90
98.95
101.00
103.05
105.10
107.15
INnfinity

Number of Observations:

Std Dev

.566
.566

Std Dev Max

.194 54.620

Std Dev Max

0. 20.000

Percent of
Observations

23.00
4.00
4.00
4.00
5.00
5.00
4.00
4.00
4.00
4.00
4.00
4.00
3.00
3.00
3.00
3.00
2.00
2.00
2.00
2.00
1.00
7.00
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Min Mean Std Dev Max
Obs
Al delay 26.500 79.852 706 158.20
3
Lower CI: 78.100
Upper ClI 81.610
Count Std Dev
Al no. releas 5011 42.86
Min Mean Std Dev Max
Obs
A2 level 19.000 19.500 0. 20.000
3
Lower CI. 19.500
Upper CI: 19.500
Greater Up To and Percent of
Than Including Observations
A2 delay - Infinity 66.16 23.00
66.16 68.21 4.00
68.21 70.26 4.00
70.26 72.31 4.00
72.31 74.36 5.00
74.36 76.41 5.00
76.41 78.46 4.00
78.46 80.51 4.00
80.51 82.56 4.00
82.56 84.61 4.00
84.61 86.65 4.00
86.65 88.70 4.00
88.70 90.75 3.00
90.75 92.80 3.00
92.80 94.85 3.00
94.85 96.90 3.00
96.90 98.95 2.00
98.95 101.00 2.00
101.00 103.05 2.00
103.05 105.10 2.00
105.10 107.15 1.00
107.15 INnfinity 7.00
Number of Observations: 3
Min Mean Std Dev Max
Obs
A2 delay 26.500 79.852 . 706 158.20
3
Lower CI: 78.100
Upper CI: 81.610
Count Std Dev
A2 no. releas 5011 42.86
Min Mean Std Dev Max

Obs



A3

A3

Obs

A3

A3

Obs

D1

D1

Obs

level

delay

delay

no. releas

level

delay

51

19.000

Lower CI.
Upper CI:

Greater
Than

- Infinity
66.16
68.21
70.26
72.31
74.36
76.41
78.46
80.51
82.56
84 .61
86.65
88.70
90.75
92.80
94.85
96.90
98.95
101.00
103.05
105.10
107.15

Number of Observations:

Min

26.500

Lower CI:
Upper CI:

Count
5011

Min

0.

Lower ClI:
Upper CI:

Greater
Than

- Infinity
0.
1.00

19.500

19.500

19.500

Up To and

Including
66.16
68.21
70.26
72.31
74.36
76.41
78.46
80.51
82.56
84.61
86.65
88.70
90.75
92.80
94.85
96.90
98.95
101.00
103.05
105.10
107.15
INnfinity

Mean

79.852

78.100

81.610

Std Dev

42.86

Mean

1.000

1.000

1.000

Up To and

Including

0.
1.00

INnfinity

Number of Observations:

Min Mean

20.000

Percent of
Observations

23.00
4.00
4.00
4.00
5.00
5.00
4.00
4.00
4.00
4.00
4.00
4.00
3.00
3.00
3.00
3.00
2.00
2.00
2.00
2.00
1.00
7.00

Std Dev Max

706 158.20

Std Dev Max

2.000

Percent of
Observations

57.25

2.69
40.06
3

Std Dev Max



D1

D1

Obs

D2

D2

Obs

D2

D2

Obs

D3

D3

Obs

D3

D3

Obs

delay

no. releas

level

delay

delay

no. releas

level

delay

delay

no. releas
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0. 0. 0. .001
Count Std Dev
5011 42.86
Min Mean Std Dev Max
0. 1.000 0. 2.000
Lower ClI: 1.000
Upper CI: 1.000
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 57.25
0. 1.00 2.69
1.00 INnfinity 40.06
Number of Observations: 3
Min Mean Std Dev Max
0. 0. 0. .001
Count Std Dev
5011 42.86
Min Mean Std Dev Max
0. 2.000 0. 4.000
Lower CI: 2.000
Upper CI: 2.000
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 63.90
0. 1.00 36.10
1.00 INnfinity 0.
Number of Observations: 3
Min Mean Std Dev Max
0. 0. 0. .001
Count Std Dev
5011 42.86
Min Mean Std Dev Max



D4

D4

Obs

D4

D4

Obs

111

111

Obs

111

111

Obs

112

53

level 0. 1.000 0. 2.000
Lower ClI: 1.000
Upper ClI 1.000
Greater Up To and Percent of
Than Including Observations
delay - Infinity 0. 57.25
0. 1.00 2.69
1.00 INnfinity 40.06
Number of Observations 3
Min Mean Std Dev Max
delay 0. 0. 0. .001
Count Std Dev
no. releas 5011 42.86
Min Mean Std Dev Max
level 0. .588 .012 5.000
Lower ClI: .557
Upper ClI: . 619
Greater Up To and Percent of
Than Including Observations
delay - Infinity 0. 43.00
0. 1.83 50.34
1.83 INnfinity 6.66
Number of Observations: 3
Min Mean Std Dev Max
delay 0. .348 .043 10.400
Lower CI: .242
Upper CI: .453
Count Std Dev
no. releas 5011 42.86
Min Mean Std Dev Max
level 0. .580 0. 7.000
Lower CI: .580
Upper CI: .580
Greater Up To and Percent of



112

Obs

112

112

Obs

113

113

Obs

113

113

Obs

114

114

delay

delay

no. releas

level

delay

delay

no. releas

level

delay

54

Than
- Infinity
0.
1.32
2.63

Min

0.

Lower CI:
Upper ClI:

Count
5011

Min

0.

Lower CI:
Upper CI:

Greater
Than

- Infinity
0.
1.23
2.46

Min

0.

Lower ClI:
Upper CI:

Count
5011

Min

0.

Lower CI:
Upper ClI

Greater
Than

- Infinity
0.

Including
0.
1.32
2.63

INnfinity
Number of Observations:

Mean

.340

.284
.396

Std Dev
43.47

Mean

577

577
. 577

Up To and
Including

0.
1.23
2.46

INnfinity
Number of Observations:

Mean

.320

. 320
. 320

Std Dev
43.57

Mean

.583

.583
.583

Up To and
Including

0.
1.29

Observations

47.23
43.34
5.64
3.78
3

Std Dev Max

023 11.940

Std Dev Max

6.000

Percent of

Observations

43.92
46.25
6.22
3.61
3

Std Dev Max

9.768

Std Dev Max

8.000

Percent of

Observations

43.21
47.61



Obs

114

114

Obs

121

121

Obs

121

121

Obs

122

122

Obs

delay

no. releas

level

delay

delay

no. releas

level

delay

55

1.29 2.58 5.60
2.58 INnfinity 3.57
Number of Observations: 3
Min Mean Std Dev Max
0. .329 019 10.070
Lower CI: .282
Upper ClI .376
Count Std Dev
5011 42.98
Min Mean Std Dev Max
0. .581 0. 6.000
Lower CI: .581
Upper CI: .581
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 42.63
0. 1.85 51.24
1.85 INnfinity 6.13
Number of Observations: 3
Min Mean Std Dev Max
0. .329 0. 10.090
Lower CI: .329
Upper CI: .329
Count Std Dev
5011 42.86
Min Mean Std Dev Max
0. .584 0. 6.000
Lower ClI: .584
Upper CI: .584
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 44.40
0. 1.47 47 .44
1.47 INnfinity 8.16
Number of Observations: 3
Min Mean Std Dev Max



122

122

Obs

123

123

Obs

123

123

Obs

124

124

Obs

124

56

delay 0. .331 .021 10.160
Lower CI: .278
Upper CI: . 385
Count Std Dev
no. releas 5011 42.42
Min Mean Std Dev Max
level 0. .581 .010 6.000
Lower CI. .555
Upper CI: .606
Greater Up To and Percent of
Than Including Observations
delay - Infinity 0. 43.33
0. 1.83 50.60
1.83 INnfinity 6.06
Number of Observations: 3
Min Mean Std Dev Max
delay 0. .327 .023 9.903
Lower ClI: .270
Upper CI: .384
Count Std Dev
no. releas 5011 42.92
Min Mean Std Dev Max
level 0. .580 .013 6.000
Lower CI: 547
Upper ClI: .613
Greater Up To and Percent of
Than Including Observations
delay - Infinity 0. 45.01
0. 1.70 48.33
1.70 INnfinity 6.66
Number of [Observations: 3
Min Mean Std Dev Max
delay 0. .322 .030 10.050
Lower CI. .248
Upper ClI: . 396



124

Obs

131

131

Obs

131

131

Obs

132

132

Obs

132

132

no. releas

level

delay

delay

no. releas

level

delay

delay

no. releas

57

Count Std Dev
5011 41.93
Min Mean
0. . 996
Lower CI: . 959
Upper CI: 1.033
Greater Up To and
Than Including
- Infinity 0.
0. .55
.55 INnfinity
Number of Observations:
Min Mean
0. 1.983
Lower CI: 1.791
Upper CI: 2.175
Count Std Dev
5011 42.86
Min Mean
0. 1.035
Lower CI: . 946
Upper ClI: 1.124
Greater Up To and
Than Including
- Infinity 0.
0. 1.32
1.32 2.63
2.63 3.95
3.95 INnfinity
Number of Observations:
Min Mean
0. 2.142
Lower CI: 1.720
Upper ClI: 2.564
Count Std Dev
5010 42.38

Std Dev Max

.015 10.000

Percent of
Observations

29.03
27.36
43.60
3
Std Dev Max
.077 26.390
Std Dev Max
.036 11.000

Percent of
Observations

29.09
33.61
10.07

6.79
20.43
3

Std Dev Max

.170 22.770



Obs

133 level
3
Obs

133 delay
3

133 no.
Obs

134 level
3

134 delay
Obs

134 delay

releas

58

Min

0.

Lower CI:
Upper CI:

Greater
Than

- Infinity

(0}
1.13
2.26
3.39
4.52
5.65
6.79
7.92

Mean

1.006

. 905
L. 107

Up To and
Including

O.

1.13
2.26
3.39
4.52
5.65
6.79
7.92

INnfinity

Number of Observations:

Min

0.

Lower CI:
Upper ClI:

Count
5010

Min

0.

Lower CI:
Upper CI

Greater
Than

- Infinity

0.

1.14
2.28
3.43
4.57
5.71
6.85
8.00

Mean

1.973

1.726
2.219

Std Dev
43.29

Mean

. 995

.873
1.117

Up To and
Including

0.

1.14
2.28
3.43
4.57
5.71
6.85
8.00

INnfinity

Number of Observations:

Min

Mean

1.983

Std Dev

.041

Max

10.000

Percent of
Observations

Std Dev

.099

Std Dev

.049

29.85
32.80
9.15
7.09
5.06
4.21
3.02
2.10
6.71

Max

30.110

Max

10.000

Percent of
Observations

Std Dev

. 188

31.17
30.84
9.20
7.26
5.53
4.06
3.06
2.56
6.31

Max

29.770



134

Obs

PAl

PAl

Obs

PAl

PAl

Obs

PA2

no. releas

level

delay

delay

no. releas

level

59

Lower CI:
Upper CI:

Count
5009

Min

7.000

Lower CI:
Upper CI:

Greater
Than

- Infinity
60.42
62.61
64.79
66.97
69.16
71.34
73.53
75.71
77.89
80.08
82.26
84.45
86.63
88.81
91.00
93.18
95.37
97.55
99.73
101.92
104.10

Min

19.300

Lower CI:
Upper CiI:

Count
5011

Min

10.000

Lower CI:
Upper ClI

Greater

1.517
2.449

Std Dev
46.89

Mean

18.164

18.130
18.200

Up To and
Including

60.42
62.61
64.79
66.97
69.16
71.34
73.53
75.71
77.89
80.08
82.26
84.45
86.63
88.81
91.00
93.18
95.37
97.55
99.73
101.92
104.10

INnfinity
Number of Observations:

Mean

74.509

72.810
76.210

Std Dev
42.86

Mean

18.160

18.050
18.270

Up To and

Std Dev Max

014 20.000

Percent of
Observations

23.00
4.00
4.00
5.00
5.00
5.00
5.00
5.00
4.00
4.00
4.00
4.00
4.00
3.00
3.00
3.00
2.00
2.00
2.00
2.00
1.00
6.00

Std Dev Max

. 683 152.90

Std Dev Max

.046 20.000

Percent of



60

Than Including Observations
PA2 delay - Infinity 59.53 21.00
59.53 61.69 4.00
61.69 63.86 4.00
63.86 66.02 4.00
66.02 68.19 5.00
68.19 70.35 5.00
70.35 72.51 5.00
72.51 74.68 5.00
74.68 76.84 5.00
76.84 79.00 4.00
79.00 81.17 4.00
81.17 83.33 4.00
83.33 85.49 4.00
85.49 87.66 3.00
87.66 89.82 3.00
89.82 91.99 3.00
91.99 94.15 3.00
94.15 96.31 2.00
96.31 98.48 2.00
98.48 100.64 2.00
100.64 102.80 2.00
102.80 INnfinity 7.00
Number of Observations: 3
Min Mean Std Dev Max
Obs
PA2 delay 21.600 74.561 792 156.30
3
Lower CI: 72.590
Upper CI: 76.530
Count Std Dev
PA2 no. releas 5011 42.86
Min Mean Std Dev Max
Obs
PA3 level 1.000 15.465 .076 20.000
3
Lower CI: 15.280
Upper CI: 15.650
Greater Up To and Percent of
Than Including Observations
PA3 delay - Infinity 59.56 43.00
59.56 61.43 4.00
61.43 63.30 4.00
63.30 65.18 4.00
65.18 67.05 4.00
67.05 68.92 3.00
68.92 70.80 3.00
70.80 72.67 3.00
72.67 74.54 3.00
74.54 76.42 3.00
76.42 78.29 3.00
78.29 80.16 3.00
80.16 82.03 3.00
82.03 83.91 2.00

83.91 85.78 2.00



Obs

PA3

PA3

Obs

RAW PARTI

3

Obs

RAW PARTI
3

RAW PARTI

RAW PARTI

Obs

RAW PART?2

3

Obs

RAW PART?2
3

RAW PART?2

delay

no. releas

level

makespan

no. to exi

no. create

level

makespan

no. to exi

61

85.78 87.65
87.65 89.53
89.53 91.40
91.40 93.27
93.27 95.14
95.14 97.02
97.02 INnfinity

Number of Observations:

Min Mean
11.900 63.734
Lower CI. 61.530
Upper CI: 65.940
Count Std Dev
5011 42.86
Min Mean

0. .500
Lower CI: .500
Upper CI: .500
Min Mean

0. 0
Count Std Dev
5011 42.86
Count Std Dev
5011 42.86
Min Mean

0. .500
Lower ClI. .500
Upper CI: .500
Min Mean

0. 0]
Count Std Dev
5011 42.86

Std Dev

.888

Std Dev

Std Dev

Std Dev

Std Dev

2.00
2.00
1.00
1.00
1.00
1.00
5.00

Max

152.80

Max

1.000

Max

Max

1.000

Max



RAW PART2

Obs

MF11

MF11

MF11

Obs

MF11

MF11

Obs

MF12

MF12

MF12

no. create

level

state

delay

delay

no. releas

level

state

delay

62

Count
5011

Min

0.

Lower ClI:
Upper CI:

State

request
idle
busy

Greater
Than

- Infinity
.00
1.22
2.45
3.67

Std Dev
42.86

Mean

.500

.500
.500

Percent

0.
74.690
25.310

Up To and
Including

.00
1.22
2.45
3.67

INnfinity

Number of Observations:

Min

0.

Lower CI:
Upper CI:

Count
5011

Min

0.

Lower CI:
Upper CI:

State

request
idle
busy

Greater
Than

1 Infinity
.08
1.17
2.26
3.34
4.43

Mean

1.010

. 978
1.043

Std Dev
43.47

Mean

.500

.500
.500

Percent

0.
74.920
25.080

Up To and
Including

.08
1.17
2.26
3.34
4.43
5.52

Std Dev Max

1.000

Std Dev

0.
.289
.289

Percent of
Observations

.33
69.80
21.17

6.15
2.55
3

Std Dev Max

.013 9.412

Std Dev Max

1.000

Std Dev

0.
. 673
. 674

Percent of
Observations

7.50
61.66
20.20

6.93

2.51

.78



Obs

MF12

MF12

MF13

Obs

MF13

MF13

Obs

MF13

MF13

MF14

Obs

delay

no. releas

State

level

delay

delay

no. releas

Sstate

63

5.52 INnfinity .42
Number of Observations: 3
Min Mean Std Dev Max
0. 1.001 026 8.959
Lower CI. . 936
Upper ClI: 1.066
Count Std Dev
5011 43.57
State Percent Std Dev
request 0. 0.
busy 25.040 .322
idle 74.960 .322
Min Mean Std Dev Max
0. .500 0. 1.000
Lower CI: .500
Upper CI: .500
Greater Up To and Percent of
Than Including Observations
- Infinity .06 6.03
.06 1.16 62.51
1.16 2.25 20.83
2.25 3.35 7.28
3.35 4.44 2.27
4 .44 5.54 .74
5.54 INnfinity .33
Number of Observations: 3
Min Mean Std Dev Max
0. 1.000 0. 10.840
Lower CI. . 999
Upper CI: 1.000
Count Std Dev
5011 42.98
State Percent Std Dev
request 0. 0.
blocked 0. 0.
busy 24.940 .587
idle 75.050 . 588
Min Mean Std Dev Max



MF14

MF14

Obs

MF14

MF14

Obs

MF21

MF21

MF21

Obs

MF21

level

delay

delay

no. releas

level

State

delay

delay

64

0. 1.000

Lower CI: 1.000

Upper CI: 1.000
Greater Up To and
Than Including

- Infinity 0.
0. 1.03
1.03 2.06
2.06 3.09
3.09 4.12
4.12 INnfinity

Number of Observations:
Min Mean

0. .498

Lower CI: .498

Upper ClI: .498

Count Std Dev
5012 42.47

Min Mean

0. .500

Lower ClI .500

Upper CI: .500
State Percent

request 0.

idle 74.870

busy 25.130
Greater Up To and
Than Including

- Infinity .09

.09 1.19

1.19 2.30
2.30 INnfinity

Number of Observations:
Min Mean

0. 1.003

Lower ClI: 1.003

Upper CI: 1.003
Count Std Dev

0. 2.000

Percent of
Observations

31.93
50.32
11.60
3.93
1.40
.82

Std Dev Max

0. 9.555

Std Dev Max

0. 1.000

Std Dev

0.
.264
.265

Percent of
Observations

8.13
61.08
20.98

9.81
3

Std Dev Max

0. 10.740



MF21

MF22

Obs

MF22

MF22

Obs

MF22

MF22

MF23

Obs

MF23

MF23

no. releas

state

level

delay

delay

no. releas

State

level

delay

65

5011 42.42

State Percent

request 0.

busy 25.140

idle 74.860
Min Mean

0. .500

Lower ClI: .500

Upper CI: .500
Greater Up To and
Than Including

- Infinity .33
.33 1.44
1.44 2.54
2.54 INnfinity

Number of Observations:
Min Mean

0. 1.003

Lower CI: . 965

Upper CI: 1.041

Count Std Dev
5011 42.92

State Percent

request 0.

busy 25.060

idle 74.940
Min Mean

0. .500

Lower ClI: .500

Upper ClI .500
Greater Up To and
Than Including

- Infinity .00

.00 1.06

1.06 2.12
2.12 3.18
3.18 4.24
4.24 INnfinity

Number of Observations:

Std Dev
0.
.594
.594
Std Dev Max
0. 1.000

Percent of
Observations

27.98
48.22
16.06

7.74
3

Std Dev Max

.015 10.080

Std Dev

0.
.223
.223

:Std Dev Max

0. 1.000

Percent of
Observations

.49
64.53
23.02

7.98

2.61

1.36
3



Obs

MF23

MF23

MF2 4

Obs

MF24

MF24

Obs

MF24

MF2 4

Obs

MF31

MF31

delay

no. releas

state

level

delay

delay

no. releas

level

State

66

Min

0.

Lower CI:
Upper ClI

Count

5011

State
request
blocked
busy
idle

Min

0.

Lower CI:
Upper CI:

Greater
Than

- Infinity
0.
1.11
2.22
3.33

Mean

1.000

1.000
1.001

Std Dev
41.93
Percent

0.
0.
24.610
75.380

Mean

1.000

1.000
1.000

Up To and
Including

0.

1. 11

2.22

3.33
INnfinity

Number of Observations:

Min

0.

Lower ClI:
Upper CI:

Count
5011

Min

0.

Lower CI:
Upper CI:

State
request

idle
busy

Mean

491

491
491

Std Dev
41.87

Mean

.500

.500
.500

Percent
0

49.600
50.390

Std Dev Max

0. 9.366

Std Dev

.359
.359

Std Dev Max

0. 2.000

Percent of
Observations

28.64
55.21
10.92
3.56
1.68
3
Std Dev Max
0. 7.234
Std Dev Max
0. 1.000
Std Dev
0.
.228
.229



MF31 delay
Obs
MF31 delay
3
MF31 no. releas
MF32 state
Obs
MF32 level
3
MF32 delay
Obs
MF32 delay
3
MF32 no. releas

67

Greater
Than

- Infinity
.03
1.35
2.67
3.99

Up To and
Including

.03
1.35
2.67
3.99

INnfinity

Number of Observations:

Min

0.

Lower CI:
Upper CI

Count
5011
State

request
busy
idle

Min

0.

Lower CiI:
Upper CI:

Greater
Than

- Infinity
. 08
1.23
2.38
3.54
4.69
5.84

Mean

2.012

2.011
2.012

Std Dev
42.49
Percent

0.
51.190
48.810

Mean

.500

.500
.500

Up To and
Including

.08
1.23
2.38
3.54
4.69
5.84

INnfinity

Number of Observations:

Min

0.

Lower ClI:
Upper CI:

Count
5010

State

Mean

2.043

2.008
2.079

Std Dev

41.81

Percent

Percent of
Observations

1.42
47.24
24.76
12.90
13.67
3

Std Dev Max

17.840

Std Dev

0.
.755
.756

Std Dev Max

1.000

Percent of
Observations

3.59
42.01
23.98
12.80

7.37

4.34

5.91
3

Std Dev Max

.014 18.320

Std Dev



MF33 state
Obs

MF33 level
3

MF33 delay
Obs

MF33 delay
3

MF33 no. releas

MF34 state
Obs

MF34 level
3

MF34 delay

68

request
busy
idle

Min

0.

Lower CI.
Upper CI:

Greater
Than

- Infinity

.07
1.13
2.19
3.25
4.31
5.37
6.43
7.49

Number of Observations:

Min

0.

Lower CI:
Upper CI:

Count
5010
State

request
blocked
busy
idle

Min

0.

Lower CI:
Upper CI:

Greater
Than

- Infinity
0.
1.01
2.02
3.03
4.04
5.05

0. 0.

49.670 1.161
50.330 1.161
Mean Std Dev Max
.500 0. 1.000

.500
.500
Up To and Percent of
Including Observations
.07 3.43
1.13 40.09
2.19 23.26
3.25 13.53
4.31 8.32
5.37 4.73
6.43 2.95
7.49 1.52
INnfinity 2.17
3
Mean Std Dev Max
1.983 045 23.240
1.870
2.096
Std Dev
43.77
Percent Std Dev
0. 0.
0. 0.
50.430 1.498
49.560 1.498
Mean Std Dev Max
1.000 0. 2.000
1.000
1.000
Up To and Percent of
Including Observations
0. 31.20
1.01 38.50
2.02 11.90
3.03 7.14
4.04 4.43
5.05 2.62
6.06 1.72



69

6.06 7.07 .97
7.07 8.08 .58
8.08 9.09 .37
9.09 INnfinity .52
Number of Observations: 3
Min Mean Std Dev Max
Obs
MF34 delay 0. 1.006 .021 19.320
3
Lower CI: .955
Upper ClI: 1.058
Count Std Dev
MF34 no. releas 5009 46.89

ialolaiaiel End of report — 1102 lines



S1,52,53=20

SIMFACTORY
18:01:59

Show text report for all

number

KI

Obs

KI

Obs

KI

KI

Kl

K2

70

IEKCS A@iEn expl[4],

>TAdIo
>TAadlo
>TAdlo

TEXT

11.5 Release 7.1

Types:
Elements:
Attributes:
Run number:
Sort order:

Average coefficient of variance:

**x*k

ALL
ALL
ALL
901
by resource, by type,

Coefficients below 10%

state

level

makespan

no. to exi

no. create

State

State

request
idle

Min

Lower CI:
Upper CI:

Min

26.500

Lower CI:
Upper CI:

Count
5011
Count
5011
State

request
idle

FOR MODEL

REPORT DESCRIPTION
stats

IEKCS

TpWTo 4unxaveg expll]
devTEPO 4dpnxaveg expll]
TPpiTO 4unxavéeg expl2]

*xx

KI,K2,K3,K4=20,

Report generated 06/28/1997

by attribute, by run
1.4 %
indicate good accuracy.
Percent Std Dev
0. 0.
100.00 0.

Mean Std Dev Max
.500 0. 1.000
.500
.500

Mean Std Dev Max

79.852 .707 158.20

78.100

81.610

Std Dev

42.86

Std Dev

42.86

Percent Std Dev
0. 0.
100.00 0.



Obs

K2 level

3

Obs

K2 makespan
3

K2 no. to exi
K2 no. create
Obs

K3 level

3

K3 state

Obs

K3 makespan
3

5011 42.86

K3 no. create
Obs

K4 level

71

Min

0.

Lower CI:
Upper CiI:

Min

26.500

Lower CI:
Upper ClI

Count

5011

Count

5011

Min

0.

Lower ClI:
Upper CiI:

State

request
idle

Min

26.500

Lower CI:
Upper CI:

Count

Count

5011

Min

Lower CI.
Upper CiI:

Mean

.500

.500
.500

Mean

79.852

78.100
81.610

Std Dev

42.86

Std Dev

42.86

Mean

.500

.500
.500

Percent

(0]

100.00

Mean

42.86

Mean

.500

.500
.500

Std Dev Max
0. 1.000
Std Dev Max
.707 158.20
Std Dev Max
0. 1.000
Std Dev
0.
Std Dev Max
.707 158.20
to exi
Std Dev Max
0. 1.000



72

State Percent Std Dev
K4 state request 0. 0.

idle 100.00 .029

Min Mean Std Dev Max
Obs
K4 makespan 26.500 79.852 , 707 158.20
’ Lower CI: 78.100

Upper CI: 81.610

Count Std Dev
K4 no. to exi 5011 42.86

Count Std Dev
K4 no. create 5011 42.86

State Percent Std Dev
ORDER1 state request 100.00 0.

Min Mean Std Dev Max
Obs
ORDER1 makespan 0. 0. 0. 0.
3

Count Std Dev
ORDER1 no. to exi 5011 42.86

Count Std Dev
ORDER1 no. create 5011 42.86

State Percent Std Dev
ORDER2 state request 100.00 0.

Min Mean Std Dev Max
Obs
ORDER2 makespan 0. 0. 0. 0.
3

Count Std Dev
ORDER2 no. to exi 5011 42.86

Count Std Dev
ORDER2 no. create 5011 42.86

Min Mean Std Dev Max

Obs



ORDER3
3

ORDER3

Obs

ORDER3
3

ORDERS3

ORDER3

Obs

ORDER4
3

ORDER4

Obs

ORDER4
3

ORDER4

ORDER4

ORDER5

Obs

ORDER5
3

level

state

makespan

no. to exi

no. create

level

State

makespan

no. to exi

no. create

State

makespan

73

0.

Lower CI:
Upper ClI

State

request
idle

Min

Count
5011
Count
5011

Min

0.

Lower CI:
Upper CI:

State

request
idle

Min

Count
5011
Count
5011
State
request

Min

Count

.500 0. 1.000

.500
.500
Percent Std Dev

50.000 0.
50.000 0.

Mean Std Dev Max

Std Dev
42.86
Std Dev
42.86

Mean Std Dev Max

.500 0. 1.000

.500
.500
Percent Std Dev

28.570

0.
71.430 0.

Mean Std Dev Max

Std Dev

42.86

Std Dev

42.86
Percent Std Dev

100.00 0.

Mean Std Dev Max

Std Dev



ORDER5

ORDER5

PRODUCT1

Obs

PRODUCT1
3

PRODUCT1

PRODUCT1

Obs

PRODUCT2
3

PRODUCT2

Obs

PRODUCT2
3

PRODUCT2

PRODUCT2

PRODUCT3

Obs

no. to exi

no. create

State

makespan

no. to exi

no. create

level

state

makespan

no. to exi

no. create

Sstate

74

5011
Count
5011
State
request

Min

19.300

Lower ClI:
Upper CI:

Count

5011

Count

5012

Min

0.

Lower ClI:
Upper CI:

State

idle
request

Min

21.600

Lower ClI:
Upper CI:

Count
5011
Count
5011
State

request
idle

Min

42.86

Std Dev

42.86
Percent
100.00

Mean

74.509

72.810
76.210

Std Dev
42.86
Std Dev
42.47

Mean

.500

.500
.500

Percent

0.
100.00

Mean

74.561

72.600
76.530

Std Dev

42.86

Std Dev

41.87
Percent

0.
100.00

Mean

Std Dev

Std Dev Max

152.90

Std Dev Max

1.000

Std Dev

.011

Std Dev Max

156.30

Std Dev

Std Dev Max



PRODUCT3
3

Obs

PRODUCT3
3

PRODUCT3

PRODUCT3

WIP1

Obs

WIP1

WIP1

WIP1

WIP2

Obs

WIP2

WIP2

level

makespan

no. to exi

no. create

State

makespan

no. to exi

no. create

Sstate

makespan

no. to exi

75

0.

Lower ClI.
Upper CI:

Min

11.900

Lower CI:
Upper CiI:

Count
5011
Count
5009
State

request
busy

Min

. 180

Lower ClI:
Upper CI:

Count
5012
Count
5011
State

request
busy

Min

. 160

Lower CI:
Upper CI:

Count
5011

Count

.500 0.

.500
.500

Std Dev

Mean

63.734 .888

61.530
65.940

Std Dev

42.86

Std Dev

46.89

Percent

25.020 467
74.980 467

Std Dev

Mean

5.343 .024

5.283
5.404

Std Dev

42.47

Std Dev

42.86

Percent

1.031
1.031

24.710
75.290

Std Dev

Mean

5.299 .090

5.076
5.521

Std Dev

41.87

Std Dev

1.000

Max

152.80

Std Dev

Max

18.800

Std Dev

Max

19.320



WIP2

WIP3

Obs

WIP3

WIP3

WIP3

Obs

Al

Al

Obs

Al

no. create

State

raakespan

no. to exi

no. create

level

delay

delay

76

5011
State

busy
request

Min

. 700

Lower ClI:
Upper CI:

Count
5009
Count
5011

Min

19.000

Lower ClI.
Upper CI:

Greater
Than

- Infinity
66.16
68.21
70.26
72.31
74.36
76.41
78.46
80.51
82.56
84.61
86.65
88.70
90.75
92.80
94.85
96.90
98.95
101.00
103.05
105.10
107.15

42.86
Percent

49.910
50.090

Mean

16.127

15.650
16.610

Std Dev
46.89
Std Dev
42.86

Mean

19.500

19.500
19.500

Up To and
Including

66.16
68.21
70.26
72.31
74.36
76.41
78.46
80.51
82.56
84.61
86.65
88.70
90.75
92.80
94.85
96.90
98.95
101.00
103.05
105.10
107.15
INnfinity

Number of Observations:

Min

26.500

Mean

79.852

Std Dev

.566
.566

Std Dev Max

194 54.620

Std Dev Max

0. 20.000

Percent of
Observations

23.00
4.00
4.00
4.00
5.00
5.00
4.00
4.00
4.00
4.00
4.00
4.00
3.00
3.00
3.00
3.00
2.00
2.00
2.00
2.00
1.00
7.00

Std Dev Max

. 706 158.20



77

Lower CI: 78.100
Upper CI: 81.610

Count Std Dev
Al no. releas 5011 42.86
Min Mean Std Dev Max
Obs
A2 level 19.000 19.500 0. 20.000
3
Lower CI: 19.500
Upper CI: 19.500
Greater Up To and Percent of
Than Including Observations
A2 delay - Infinity 66.16 23.00
66.16 68.21 4.00
68.21 70.26 4.00
70.26 72.31 4.00
72.31 74.36 5.00
74.36 76.41 5.00
76.41 78.46 4.00
78.46 80.51 4.00
80.51 82.56 4.00
82.56 84.61 4.00
84.61 86.65 4.00
86.65 88.70 4.00
88.70 90.75 3.00
90.75 92.80 3.00
92.80 94.85 3.00
94.85 96.90 3.00
96.90 98.95 2.00
98.95 101.00 2.00
101.00 103.05 2.00
103.05 105.10 2.00
105.10 107.15 1.00
107.15 INnfinity 7.00
Number of Observations: 3
Min Mean Std Dev Max
Obs
A2 delay 26.500 79.852 .706 158.20
3
Lower ClI. 78.100
Upper CI: 81.610
Count Std Dev
A2 no. releas 5011 42.86
Min Mean Std Dev Max
Obs
A3l level 19.000 19.500 0. 20.000
3
Lower CI: 19.500
Upper ClI: 19.500

Greater Up To and Percent of



A3l

Obs

A3l

A31

Obs

A32

A32

delay

delay

no. releas

level

delay

78

Than

- Inifinity
66. 16
68 .21
70. 26
72.31
74 . 36
76. 41
78 . 46
80. 51
82. 56
84 . 61
86. 65
88 .70
90. 75
92. 80
94 .85
96. 90
98 . 95
101 .00
103 .05
105 . 10
107 . 15

Including

66. 16
68. 21
70. 26
72. 31
74 .36
76. 41
78. 46
80. 51
82. 56
84 .61
86. 65
88 .70
90. 75
92. 80
94 .85
96. 90
98. 95
101 .00
103 .05
105 . 10
107 . 15
INnfinity

Number of Observations:

Min

26.500

Lower CI:
Upper CI:

Count
5011

Min

19. 000

Lower CI:
Upper CiI:

Greater
Than

- Infinity
66 . 16
68 .21
70 .26
72 .31
74 .36
76 .41
78 .46
80 .51
82 .56
84 .61
86 . 65
88 .70
90 .75
92 .80

Mean

79.852

78.100
81.610

Std Dev
42.86

Mean

19.500

19.500
19.500

Up To and
Including

66..16
68..21
70..26
72..31
74 .36
76..41
78 .46
80..51
82.,56
84,61
86. 65
88.,70
90.. 75
92.,80
94 .85

Observations

23 .00
4 .00
4 .00
4 .00
5.00
5.00
4 .00
4 .00
4 .00
4 .00
4,00
4 .00
3..00
3. 00
3..00
3. 00
2..00
2. 00
2. 00
2. 00
1. 00
7.00

Std Dev Max

.706 158.20

Std Dev Max

0. 20.000

Percent of
Observations

23..00
.00
.00
.00
.00
..00
.00
.00
.00
.00
. 00
. 00
. 00
.00
..00
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Obs

A32

A32

Obs

Bl

Bl

Obs

B1

Bl

Obs

B2

B2

delay

no. releas

level

delay

delay

no. releas

level

delay

79

94.85 96.90 3.00
96.90 98.95 2.00
98.95 101.00 2.00
101.00 103.05 2.00
103.05 105.10 2.00
105.10 107.15 1.00
107.15 INnfinity 7.00
Number of Observations: 3
Min Mean Std Dev Max
26.500 79.852 706 158.20
Lower CI: 78.100
Upper CiI: 81.610
Count Std Dev
5011 42.86
Min Mean Std Dev Max
0. 1.000 0. 2.000
Lower CI. 1.000
Upper CI 1.000
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 57.25
0. 1.00 2.69
1.00 INnfinity 40.06
Number of Observations: 3
Min Mean Std Dev Max
0. (0} 0. .001
Count Std Dev
5011 42.86
Min Mean Std Dev Max
0. .500 0. 1.000
Lower ClI: .500
Upper ClI .500
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 57.25
0. 1.00 2.69
1.00 INnfinity 40.06

Number of (Observations: 3



Obs

B2

B2

Obs

D1

D1

Obs

D1

D1

Obs

D2

D2

Obs

D2

delay

no. releas

level

delay

delay

no. releas

level

delay

delay

80

Min Mean Std Dev Max

0. 0. 0. .001
Count Std Dev

5011 42.86

Min Mean Std Dev Max

0. 1.000 0. 2.000

Lower CI. 1.000

Upper CI: 1.000

Greater Up To and Percent of
Than Including Observations

- Infinity 0. 57.25
0. 1.00 2.69
1.00 INnfinity 40.06

Number of Observations: 3

Min Mean Std Dev Max

0. 0. 0. .001
Count Std Dev

5011 42.86

Min Mean Std Dev Max

0. 1.000 0. 2.000

Lower CI: 1.000

Upper CI: 1.000

Greater Up To and Percent of
Than Including Observations

- Infinity 0. 57.25
0. 1.00 2.69
1.00 INnfinity 40.06

Number of Observations: 3

Min Mean Std Dev Max

(0} 0. 0. .001
Count Std Dev



D2

Obs

D3

D3

Obs

D3

D3

Obs

D4

D4

Obs

D4

D4

Obs

D5

no. releas

level

delay

delay

no. releas

level

delay

delay

no. releas

level

81

5011 42.86
Min Mean Std Dev Max
0. .500 0. 1.000
Lower CI: .500
Upper ClI .500
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 57.25
0. 1.00 2.69
1.00 INnfinity 40.06
Number of Observations: 3
Min Mean Std Dev Max
0. 0. 0. .001
Count Std Dev
5011 42.86
Min Mean Std Dev Max
0. .500 0. 1.000
Lower CI. .500
Upper CI: .500
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 57.25
0. 1.00 2.69
1.00 INnfinity 40.06
Number of Observations: 3
Min Mean Std Dev Max
0. 0. 0. .001
Count Std Dev
5011 42.86
Min Mean Std Dev Max
0. 1.500 0. 3.000
Lower CI: 1.500
Upper CI: 1.500



D5

Obs

D5

D5

Obs

111

111

Obs

111

111

Obs

112

112

delay

delay

no. releas

level

delay

delay

no. releas

level

delay

82

Greater Up To and Percent of
Than Including Observations
- Infinity 0. 62.19
0. 1.00 37.81
1.00 INnfinity 0.
Number of Observations: 3
Min Mean Std Dev Max
0. 0. 0. .001
Count Std Dev
5011 42.86
Min Mean Std Dev Max
0. .588 .(D12 5.000
Lower ClI .557
Upper CI: . 619
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 43.00
0. 1.83 50.34
1.83 INnfinity 6.66
Number of Observations: 3
Min Mean Std Dev Max
0. .348 .043 10.400
Lower CI: .242
Upper CI: .453
Count Std Dev
5011 42.86
Min Mean Std Dev Max
0. .580 0. 7.000
Lower CI: .580
Upper CI: .580
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 47.23
0. 1.32 43.34
1.32 2.63 5.64
2.63 Infinity 3.78



Obs

112

112

Obs

113

113

Obs

113

113

Obs

114

114

Obs

delay

no. releas

level

delay

delay

no. releas

level

delay

Number of Observations: 3

Min Mean Std Dev Max

0. .340 023 11.940

Lower CI: .284

Upper ClI. .396

Count Std Dev

5011 43.47

Min Mean Std Dev Max

0. 577 0. 6.000

Lower CI: 577

Upper CI: 577

Greater Up To and Percent of
Than Including Observations

- Infinity 0. 43.92
0. 1.23 46.25
1.23 2.46 6.22
2.46 INnfinity 3.61

Number of Observations: 3

Min Mean Std Dev Max

0. .320 0. 9.768

Lower CI: .320

Upper CI: .320

Count Std Dev

5011 43.57

Min Mean Std Dev Max

0. .583 0. 8.000

Lower CI: .583

Upper CI: .583

Greater Up To and Percent of
Than Including Observations

- Infinity 0. 43.21
0. 1.29 47.61
1.29 2.58 5.60
2.58 INnfinity 3.57

Number of Observations: 3

Min Mean Std Dev Max



114

114

Obs

121

121

Obs

121

121

Obs

122

122

Obs

delay

no. releas

level

delay

delay

no. releas

level

delay

84

0. .329 019 10.070
Lower CI: .282
Upper CI: .376
Count Std Dev
5011 42.98
Min Mean Std Dev Max
0. .581 0. 6.000
Lower CI: .581
Upper CI: .581
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 42.63
0. 1.85 51.24
1.85 INnfinity 6.13
Number of Observations: 3
Min Mean Std Dev Max
0. .329 0. 10.090
Lower CI: .329
Upper CI: .329
Count Std Dev
5011 42.86
Min Mean Std Dev Max
0. .584 0. 6.000
Lower CI: .584
Upper CI: .584
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 44.40
0. 1.47 47.44
1.47 INnfinity 8.16
Number of Observations: 3
Min Mean Std Dev Max
0. .331 .021 10.160
Lower CI: .278
Upper CI: . 385



122

Obs

123

123

Obs

123

123

Obs

124

124

Obs

124

124

no. releas

level

delay

delay

no. releas

level

delay

delay

no. releas

85

Count Std Dev
5011 42 .42
Min Mean Std Dev Max
0. .581 .010 6.000
Lower ClI .555
Upper CI: . 606
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 43.33
0. 1.83 50.60
1.83 INnfinity 6.06
Number of Observations: 3
Min Mean Std Dev Max
0. .327 .023 9.903
Lower CI: .270
Upper CI: .384
Count Std Dev
5011 42.92
Min Mean Std Dev Max
0. .580 .013 6.000
Lower CI: 547
Upper CI: . 613
Greater Up To and Percent of
Than Including Observations
- Infinity 0. 45.01
0. 1.70 48.33
1.70 INnfinity 6.66
Number of (Observations: 3
Min Mean Std Dev Max
0. .322 .030 10.050
Lower CI: .248
Upper CI: .396
Count Std Dev
5011 41.93



Obs

131

131

Obs

131

131

Obs

132

132

Obs

132

132

Obs

level

delay

delay

no. releas

level

delay

delay

no. releas

86

Min

0.

Lower CI:
Upper CI:

Greater
Than

- Infinity
0.
.55

Mean Std Dev
. 996 015
. 959

1.033
Up To and

Including

0.
.55
INnfinity

Number of Observations:

Min Mean Std. Dev
0. 1.983 077
Lower CI: 1.791
Upper CI: 2.175
Count Std Dev
5011 42.86
Min Mean Std Dev
0. 1.035 036
Lower CI: . 946
Upper CI: 1.124
Greater Up To and
Than Including
- Infinity 0.
0. 1.32
1.32 2.63
2.63 3.95
3.95 INnfinity
Number of Observations:
Min Mean Std Dev
0. 2.142 170
Lower CI. 1.720
Upper CiI: 2.564
Count Std Dev
5010 42.38
Min Mean Std Dev

Max

10.000

Percent of
Observations

29.03
27.36
43.60
3

Max

26.390

Max

11.000

Percent of
Observations

29.09
33.61
10.07

6.79
20.43
3

Max

22.770

Max



133

133

Obs

133

133

Obs

134

134

Obs

134

delay

no. releas

level

delay

delay

87

0.

Lower CI:
Upper CI:

Greater
Than

- Infinity

0.

1.13
2.26
3.39
4.52
5.65
6.79
7.92

1.006

. 905
1.107

Up To and
Including

0.

1.13
2.26
3.39
4.52
5.65
6.79
7.92

INnfinity

Number of Observations:

Min

0.

Lower CI:
Upper CI:

Count

5010

Min

0.

Lower CI:
Upper CI:

Greater
Than

- Infinity

0.

1.14
2.28
3.43
4.57
571
6.85
8.00

Mean

1.973

1.726
2.219

Std Dev
43.29

Mean

. 995

.873
1.117

Up To and
Including

0.

1.14
2.28
3.43
4.57
5.71
6.85
8.00

INnfinity

Number of Observations:

Min

0.

Lower CI:
Upper CI:

Count

Mean

1.983

1.517
2.449

Std Dev

.041

10.000

Percent of
Observations

Std Dev

.099

Std Dev

049

29.85
32.80
9.15
7.09
5.06
4.21
3.02
2.10
6.71

Max

30.110

Max

10.000

Percent of
Observations

Std Dev

. 188

31.17
30.84
9.20
7.26
5.63
4.06
3.06
2.56
6.31

Max

29.770



88

134 no. releas 5009 46.89
Min Mean Std Dev Max
Obs
PA1 level 7.000 18.664 .013 21.000
3
Lower CI: 18.630
Upper CI: 18.690
Greater Up To and Percent of
Than Including Observations
PA1 delay - Infinity 0. 29.00
0. 5.21 21.00
5.21 10.41 0.
10.41 15.62 0.
15.62 20.82 0.
20.82 26.03 0.
26.03 31.23 0.
31.23 36.44 0.
36.44 41.64 1.00
41.64 46.85 1.00
46.85 52.05 2.00
52.05 57.26 4.00
57.26 62.46 5.00
62.46 67.67 6.00
67.67 72.87 6.00
72.87 78.08 5.00
78.08 83.28 5.00
83.28 88.49 4.00
88.49 93.69 4.00
93.69 98.90 3.00
98.90 104.10 2.00
104.10 INnfinity 3.00
Number of Observations: 3
Min Mean Std Dev Max
Obs
PA1 delay 0. 37.254 .341 152.90
3
Lower CI: 36.410
Upper CiI: 38.100
Count Std Dev
PA1 no. releas 5011 42.86
Min Mean Std Dev Max
Obs
PA2 level 10.000 18.660 .046 21.000
3
Lower CI: 18.550
Upper CI: 18.770
Greater Up To and Percent of
Than Including Observations
PA2 delay - Infinity 0. 29.00
0 5.14 21.00

5..14 10.28 0.



PA2

PA2

Obs

PA3

PA3

delay

no. releas

level

delay

89

10. 28
15. 42
20. 56
25.70
30. 84
35. 98
41. 12
46. 26
51. 40
56. 54
61. 68
66. 82
71. 96
77 .10
82. 24
87 .38
92. 52
97. 66
102 .80

0.

Lower ClI.
Upper CI:

Count
5011

Min

1.000

Lower CI:
Upper CiI:

Greater
Than

- Infinity
59.56
61.43
63.30
65.18
67.05
68.92
70.80
72.67
74.54
76.42
78.29
80.16
82.03
83.91
85.78
87.65
89.53
91.40
93.27

15.
20.
25.
30.
35.
41.
46.
51.
56.
61.
66.
71.
77 .
82.
87 .
92.
97.
102

INnfinity
Number of Observations:

37.281

36.300
38.260

Std Dev
42.86

Mean

15.465

15.280
15.650

Up To
Includ

42
56
70
84
98
12
26
40
54
68
82
96
10
24
38
52
66
.80

and
ing

59.56
61.43
63.30
65.18
67.05
68.92
70.80
72.67
74.54
76.42
78.29
80.16
82.03
83.91
85.78
87.65
89.53
91.40
93.27
95.14

WNWH SO WNRrRrOOOOO
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.396 156.30

Std Dev Max

.076 20.000

Percent of
Observations

43.00
4.00
4.00
4.00
4.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
1.00



Obs

PA3

PA3

Obs

RAW PARTI
3

Obs

RAW PARTI

RAW PARTI

RAW PARTI

Obs

RAW PART?2

Obs

RAW PART?2

RAW PART?2

RAW PART2

delay

no. releas

level

makespan

no. to exi

no. create

level

makespan

no. to exi

no. create

90

95.14
97.02

97.02
INnfinity

Number of Observations:

Min

11.900

Lower ClI:
Upper CI:

Count
5011

Min

0.

Lower CI.
Upper CI:

Min

Count
5011
Count
5011

Min

0.

Lower CI:
Upper CI:

Min

Count
5011
Count

5011

Mean

63.734

61.530
65.940

Std Dev

42.86

Mean

.500

.500
.500

Mean

Std Dev

42.86

Std Dev

42.86

Mean

.500

.500
.500

Mean

Std Dev

42.86

Std Dev

42.86

Std Dev

.888

Std Dev

Std Dev

Std Dev

Std Dev

1.00
5.00

Max

152.80

Max

1.000

Max

Max

1.000

Max



Obs

MF11

MF11

MF11

Obs

MF11

MF11

Obs

MF12

MF12

MF12

level

state

delay

delay

no. releas

level

state

delay

91

Min

0.

Lower ClI:
Upper CI:

State

request
idle
busy

Greater
Than

- Infinity
.00
1.22
2.45
3.67

Number of ©Observations:

Min

0.

Lower CI:
Upper CI:

Count
5011

Min

0.

Lower ClI:
Upper CI.

State

request
idle
busy

Greater
Than

- Infinity
. 08
1.17
2.26
3.34
4.43
5.52

Mean Std Dev Max
.500 0. 1.000
.500
.500

Percent Std Dev
0. 0.
74.690 .289
25.310 .289
Up To and Percent of
Including Observations
.00 .33
1.22 69.80
2.45 21.17
3.67 6.15
INnfinity 2.55
3

Mean Std Dev Max
1.010 .013 9.412
. 978
1.043

Std Dev

43.47

Mean 'Std Dev Max
.500 0. 1.000
.500
.500

Percent Std Dev
0. 0.
74.920 .673
25.080 . 674
Up To and Percent of
Including Observations
.08 7.50
1.17 61.66
2.26 20.20
3.34 6.93
4.43 2.51
5.52 .78
INnfinity 42

Number of Observations:



Obs

MF12

MF12

MF13

Obs

MF13

MF13

Obs

MF13

MF13

MF14

Obs

MF14

delay

no. releas

Sstate

level

delay

delay

no. releas

Sstate

level

92

Min Mean Std Dev Max

0. 1.001 026 8.959

Lower CI. . 936

Upper ClI: 1.066

Count Std Dev

5011 43.57

State Percent Std Dev

request 0. 0.

busy 25.040 .322

idle 74.960 .322

Min Mean Std Dev Max

0. .500 0. 1.000

Lower CI. .500

Upper ClI: .500

Greater Up To and Percent of
Than Including Observations

- Infinity .06 6.03
.06 1.16 62.51
1.16 2.25 20.83
2.25 3.35 7.28
3.35 4 .44 2.27
4.44 5.54 .74
5.54 INnfinity .33

Number of Observations: 3

Min Mean Std Dev Max

0. 1.000 0. 10.840

Lower CiI: . 999

Upper CiI: 1.000

Count Std Dev

5011 42.98

State Percent Std Dev

request 0. 0.

blocked 0. 0.

busy 24.940 .587

idle 75.050 .588

Min Mean Std Dev Max

0. 1.000 0. 2.000



MF14 delay
Obs
MF14 delay
3
MF14 no. releas
Obs
MF21 level
3
MF21 state
MF21 delay
Obs
MF21 delay
3
MF21 no. releas

93

Lower CI:
Upper CI:

Greater
Than

- Infinity
0.
1.03
2.06
3.09
4.12

1.000
1.000
Up To and
Including
0.
1.03
2.06
3.09
4.12
INnfinity

Number of Observations:

Min

0.

Lower CI:
Upper CI:

Count
5012

Min

0.

Lower CI:
Upper CI:

State

request
idle
busy

Greater
Than

- Infinity
.09
1.19
2.30

Mean

.498

.498
.498

Std Dev
42.47

Mean

.500

.500
.500

Percent

0.
74.870
25.130

Up To and
Including

.09
1.19
2.30

INnfinity

Number of Observations:

Min

0.

Lower ClI:
Upper CI:

Count
5011

State

Mean

1.003

1.003
1.003

Std Dev

42.42

Percent

Percent of
Observations

31.93
50.32
11.60
3.93
1.40
.82

Std Dev Max

9.555

Std Dev Max

1.000

Std Dev

0.
.264
.265

Percent of
Observations

8.13
61.08
20.98

9.81
3

Std Dev Max

10.740

Std Dev



MF22 state
Obs

MF22 level
3

MF22 delay
Obs

MF22 delay
3

MF22 no. releas

MF23 state
Obs

MF23 level
3

MF23 delay

Obs
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request 0. 0.

busy 25.140 .594

idle 74.860 .594

Min Mean Std Dev Max

0. .500 0. 1.000

Lower ClI: .500

Upper CI: .500

Greater Up To and Percent of
Than Including Observations

- Infinity .33 27.98
.33 1.44 48.22
1.44 2.54 16.06
2.54 INnfinity 7.74

Number of (Observations: 3

Min Mean Std Dev Max

0. 1.003 .015 10.080

Lower ClI: . 965

Upper CI: 1.041

Count Std Dev

5011 42.92

State Percent Std Dev

request 0. 0.

busy 25.060 .223

idle 74.940 .223

Min Mean Std Dev Max

0. .500 0. 1.000

Lower CI: . 500

Upper CI: .500

Greater Up To and Percent of
Than Including Observations

- Infinity .00 .49

.00 1.06 64.53

1.06 2.12 23.02
2.12 3.18 7.98
3.18 4.24 2.61
4.24 INnfinity 1.36

Number of Observations: 3

Min Mean Std Dev Max



MF23

MF23

MF2 4

Obs

MF24

MF2 4

Obs

MF24

MF24

Obs

MF31

MF31

delay

no. releas

state

level

delay

delay

no. releas

level

State
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0. 1.000
Lower CI: 1.000
Upper CI: 1.001
Count Std Dev
5011 41.93
State Percent
request 0.
blocked 0.
busy 24.610
idle 75.380
Min Mean
(0} 1.000
Lower CI: 1.000
Upper CI: 1.000
Greater Up To and
Than Including
- Infinity 0.
0. 1.11
1.11 2.22
2.22 3.33
3.33 INnfinity
Number of Observations:
Min Mean
0. 491
Lower CI: 491
Upper CI: 491
Count Std Dev
5011 41.97
Min Mean
O. .500
Lower CI: .500
Upper CI: .500
State Percent
request 0.
idle 49.600
busy 50.390
Greater Up To and
Than Including

9.366

Std Dev

0.

(0}
.359
.359

Std Dev Max

2.000

Percent of

Observations

28.64
55.21
10.92
3.56
1.68
3

Std Dev Max

7.234

Std Dev Max

1.000

Std Dev

0.
.228
.229

Percent of
Observations



MF31

Obs

MF31

MF31

MF32

Obs

MF32

MF32

Obs

MF32

MF32

MF33

delay

delay

no. releas

state

level

delay

delay

no. releas

State
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- Infinity

.03
1.35
2.67
3.99

Number of

Min

0.

Lower CI:
Upper ClI:

Count
5011
State

request
busy
idle

Min

0.

Lower CI:
Upper CI:

Greater
Than

- Infinity
.08
1.23
2.38
3.54
4.69
5.84

.03
1.35
2.67
3.99

INnfinity

(Observations:

Mean

2.012

2.011
2.012

Std Dev
42.49
Percent

0.
51.190
48.810

Mean

.500

.500
.500

Up To and
Including

.08
1.23
2.38
3.54
4.69
5.84

INnfinity

Number of Observations:

Min

0.

Lower CI:
Upper ClI:

Count

5010

State
request

busy
idle

Mean

2.043

2.008
2.079

Std Dev

41.81
Percent
0

49.670
50.330

1.42
47.24
24.76
12.90
13.67

Std Dev Max

17.840

Std Dev

.755
.756

Std Dev Max

1.000

Percent of
Observations

3.59
42.01
23.98
12.80

7.37

4.34

591
3

Std Dev Max

18.320

Std Dev

0.
1.161
1.161



Obs

MF33

MF33

Obs

MF33

MF33

MF3 4

Obs

MF34

MF34

level

delay

delay

no. releas

State

level

delay
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Min

(0}

Lower CI:
Upper CI:

Greater
Than

- Infinity

.07
1.13
2.19
3.25
4.31
5.37
6.43
7.49

Mean Std Dev
.500 0.
.500
.500
Up To and

Number of Observations:

Min

(0}

Lower CiI:
Upper CI:

Count
5010
State

request
blocked
busy
idle

Min

0.

Lower ClI:
Upper CI:

Greater
Than

- Infinity

O.
1.01
2.02
3.03
4.04
5.05
6.06
7.07
8.08
9.09

Max

1.000

Percent of

Including Observations
.07 3.43
1.13 40.09
2.19 23.26
3.25 13.53
4.31 8.32
5.37 4.73
6.43 2.95
7.49 1.52
INnfinity 2.17
3
Mean Std Dev Max
1.983 .045 23.240
1.870
2.096
Std Dev
43.77
Percent Std Dev
0. O.
0. O.

50.430 1.498
49.560 1.498
Mean Std Dev Max
1.000 0. 2.000

1.000
1.000
Up To and Percent of

Including

(0}

1.01
2.02
3.03
4.04
5.05
6.06
7.07
8.08
9.09

INnfinity

Observations

31.20
38.50
11.90
7.14
4.43
2.62
1.72
.97
.58
.37
.52
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Number of Observations: 3

Min Mean Std Dev Max
Obs
MF34 delay 0. 1.006 .021 19.320
3

Lower CI: .955

Upper CiI: 1.058

Count Std Dev
MF34 no. releas 5009 46.89

End of report — 1225 lines - *****



