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MEPIAHWH

Z10X0¢ TN¢ TTaPOoLOOC PETATITUXIOKNG Epyaaiag gival n BEATIOTOTIOINGN €VOC
YVEVIKEUUEVOU CUOTHPOTOC EAEyXOL Tapaywyng Kanban evog otadiov, pe
gykaipn mposidoToinan g {itnong.

ApXIKA, OTO KEQAAaI0 1 Ttapouaialovial ol du0 PBaCIKoi TOTIOl TIOAITIKWV
EAEYXOL TNC TIOPOYWYNC TIOU OTOVIWVTOL orfuepa otn PiBAloypagia, To
wBolpeva kol ta eAkvopeva (Push kai Pull) ocuvotiuata. Emixeipsitar pia
oUYKpION METAED TOULC EVW  TIEPIYPAMOVTAlI QVOAUTIKA 0Ol KUPIOTEPOI
EKTIPOOWTION TWV EAKLOUEVWY ouoTnuatwy (Kanban, Basestock, Conwip,
KTA.). Emtiong meplypa@ovtal opIoPEVEC OVOAUTIKEC WEBODOI 01 OTToiEC £XOUV
ava@epBei atnv dieBvy BIBAIoypagia OXETIKA pe TV PeATIOTOTIOINCN TWV
EAKVOUEVWV CUOTNUATWV.

TN OUVEXEID, OTA KEQOAQIO 2 Kol 3 TIOPOULCIAZETal TOGO N OVAAUTIKN
TIEPIYPOPN TNC TIOAITIKAG EAEYXOU TIOL OKOAOULBEiTal, 600 Kal N JOVIEAOTIOINGN
TOU oLOTAPOTOC WE TNV BorBela Tou AoylopikoL Ttpooopoiwong ARENA 3.0
S.M.

210 Ke@AAalo 4 odivovtal To OTIOTEAECUATA TIOU TIPOKUTITOUV OTIO TO
old@opa TEIPAPATA TIPOCOUOIwaoNC. H TelpauaTik dladikaaoia aTttoteAsital
070 2 KATNyopieg TIEIPAPATWY. H TIpWTN a@opd TNV TIEPITITWATN OTIOU £XOUME
éykaipn Tpoeidottoinon Tng dNtNong, e€vw ot Oeltepn  e€etddeTal N
OAANAETTIOPOON Kal Ol 1I810TNTEG TWV SIAPOPWV TIOPAPETPWY TOU GUCTHHOTOC
(K, S, b, h, A, ) amouacia touv Xpovou TtposidoTtoinang g {Rtaonc.

ATIO TV TIAPOTIAVW  UEAETN  TIPOKUTITOUV  OPICHEVO  XPROIua
oupuTIEPACHATA, OO0V aEOPA TIC IO10TNTEC TOU CUCTHMHOTOC. ‘ETOl 0TO KEQAAQIO
5 avaAvetal pio pebodoAloyia Ttpoadloplohol TwV KUPIOTEPWVY TIOPOUETPwWY K
Kal S, NG TIOMITIKNC EAEYXOU TOU CUCTHAUOTOC, €VW OTO KEQOAAIO 6

TIPOTEIVOVTOI OPICHEVO BEUATO VIO TIEPAITEPW EPELVA.
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EuxaploTieg

210V ETUPRAETIOVIA TNC METATITUXIOKNG epyaaiag Ap. . AULUTIEPOTIOULAO,
Emik. KaBnynti kai Aieubuvtry tou Epyaoctnpiov Opydvwaong Moapaywyng Kal
Biounxavikri¢ Aloiknong, 0a néeda va eKEPACW TIC TIIO OgPUEC oL
ELXOPICTIEC TOOO YyIO TNV OUEPIOTN CLUTIAPACTACH Kal KaBodriynon tou Kab'
OAn TNV OIGPKEID EKTTIOVNONG NG Ttapoloag €pyaciog, OCO Kol yio TNV
EUTTIOTOCUVN TIOU €0€IEE OTO TIPOCWTIO HOU YIa TNV JIEKTIEPiWAN AUTAC.

Idlaitepeg evxapioTie¢ Ba NBeAa va aToveipw otov vTToPnEIo AIBAKTOP
Tou Tpnuatog, 2t. KOUKOUUIOAO, TOCO yia TNV TIOAUTIUN KOl OUCIOCTIKA
BonBela tou, 600 Kal yla TV AYoyn Cuvepyaaio TNV OTtoia €ixaue KaB' OAn
TNV OIAPKEIO EKTEAECNC TNC METOTITUXIOKNC epyaciac. Emiong viwbw tnv
OVAYKN VO  euxoploTiow Tov utoPn@io Aiddktopa A. AowAkn, Kal
METATITUXIOKO @OoITNT] A. ZTOUPM Yyio TNV onuavtiki Bonbeia toug 010 XWPOo

TOU gpyaactnpiov.

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 17:00:57 EEST - 3.129.67.244



Meplexoueva

NMEPIEXOMENA
KEDANAIO: L. oo 11
Avadpopn otn BIBAIOYPO@IO. .o 11
I S 1 o 10 (VY o PP SRPPRR 12
1.2. Q6ouvpeva Kal EAkuopeva Zuotruata EAEyxou Mapaywync....... 13
1.3. Q6ouvpeva Zvotiuata EAéyxou Mapaywyng - Push..................... 15
1.4.  EAkuopeva Zuotiuata EAeyxou Mapaywyng - Pull...................... 17
1.4.1.  ZuomUoTa KANBAN.......ooiiiieeeeeecce e 17
1.4.2. O1 Kapteg E€oualodotnong Mapaywyrc Kanban.................. 18
1.4.3.  ZuoTNHOTA CONWIP.....ooiiiiiie et 20
1.4.4.,  ZuomUOTA BASESTOCK ...ttt 22
1.45. Zvotpota Generalized Kanban.........ccccccoovvevieicieeee e, 22
1.4.6. Zvotuata Extended Kanban............ccoocoeeiiiiiiieccciciieee e, 23
ST =17 1 1V] To g WAV 1 (0 T Yo 1o 2 [ SRR 23
KEDANAIO: 2. e 26
Meptypa@r) NG MOAITIKAG EAEYXOU. ..o 26
2.1. Tevikevpévo Z0oTnua EAéyxou Mapaywyng / AmoBepdtwv Kanban
€VOC oTOdiou e eykalpn TpogidoTtioinon ¢ ¢nnong (GKCS-Advinf)....... 27
2.1.1.  TMePypa®r] TOU GUOTIHOTOC. cuuuueeeeeeeeeeeerirreeeeeeeeeeessnrsrseeeeens 27
2.1.2.  APXIKEC ZUVONKEG. ...cuveieeeiiiiiee e e ettt e e eeetieee e e e st ae e e esnre e e e e ennees 28
P22 G TR I [0 (o Yo CoT0 )¢ XSRS 29
2.1.4.  NEITOUPYIO TOU CUOTIHOTOC . uuueeeeeeeeeeeeeirirreeeeeeeeeeesnneneeeeeaens 29
2.2. EdkéC epimttwoelg Tou Generalized Kanban...........cceeeeeeenn. 32
5

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 17:00:57 EEST - 3.129.67.244



Mepiexopeva

KE®PAANAIO: 3 34
MovteAoTtoinon Tov cuvothpato¢ GKCS - Advinf...... 34
3.1.  H évvola TNG TIPOGOPOIWONG,. .. .vvveeeeeiiiireeeeeiireeeeeeerrreeeeeerbeeeeeenes 35
3.2.  To Aoylouiko Ttpocopoiwong ARENA 3.0 SM......covvcvveeececiieen. 38
3.3.  Movtedomoinon tou cuotuato¢ GKCS-Advinf pe 1o AoylouIKO
TIPOCGOUOIWONG ARENA 3.0 S.M..ooiiiiiiie e 40
KEANAIO: ..ottt 50
MelpapaTik AIOSIKOCIO - ATIOTEAECHUOTO . 50
4.1.  ZuvapTnon BEATIOTOTIONGONG. ..icciiireeeeeciieie e e 51
4.2, EKTENEDT TIEIPAPATIIV. cooiiiiiiececiieie et e s eree e e ee e 53
4.3. Katnyopia A - Mapouacia Eykaipng Mpogidoroinong tng Zntnong
(tv0) 53
4.2.1. Zepa Al: ExkBetikn) Katavoun (1,1,1,1), TO O.vveeeevvieeeeee, 53
4.2.2. Zeaph A2: EkBetikr Katavoun (1, 1.5, 1, 1.5), 1 ¢ O.............. 65
4.4. Katyopia B - Amouacia ‘Eykaipng MNpoeidotoinong tng Znmong (t
= 0) 74
4.2.3. Zepd Bl: EkBetkn Katavoun (1,1,1,1), T=0...cccceevviivereennnee, 74
4.2.4. Zepd B2: EkBetkn Katavoun (1, 1.5, 1, 1.5), =0................ 82
4.2.5. Zepd B3: Tpywvikr Katavoun (0,1,2), 1=0...... 88
KEQPOAOUO 5. 90
DA VTVY 2 £=Y010 (071 [0 4 (o A 90

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 17:00:57 EEST - 3.129.67.244



Mepiexopeva

KEQPOAQUO 6. 93
MPOTACEIC MEANOVTIKNG EPEVVOC. ... 93
TTOPBAPTOUA et 95
BIBAIOYDOPIO ..o 95
TTOPAPTNHO B e 100
EVvOeIKTIKEC AVOPOPEC ATTOTEAEOUATWV ARENA ... 100

7

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 17:00:57 EEST - 3.129.67.244



Mepiexopeva

Meplexopeva EIKOVwWVY

Eikova 1 - Tevikr) Artogn tou Movtédou “Generalized Kanban Control System-
AdvInf'i'l o1ad10-4 pnxaveg) pe 10 Aoylopikd ARENA 3.0 S.M.............. 43
Eikova 2 - O1 AQIEeIg TV EEWTEPIKWY ZNTANOEWV..uuereeeeeeeeeeeeiiiiieieeeeeeeee e 44
Ekova 3 - H kaBuotépnon tng {Nmnong oLUEWVO po TNV nUeEPoUnvia
L0 (00 CeYo Lo o TSRS SRRRPRI 44
Eikova 4 - H ouvbrkn Tiou TIPETIEL VO IKOVOTIOIEITON €101 WOTE, €ite va
TTapadideTal n TapayyeAia aTov TEAATN, €iTe va TIEPIPEVEL TNV APIEN EVOC
TEAIKOD TTPOTOVTOC. «uuuveeeeieeeeeeeeeiiireeeeeaeeeeseeessssseeeeeaeeaasaasassssseeseaeeesaannsens 45
Eikova 5 - H oupd avapovng Twv avikavoTointwv {Ntoewv. To TIpWTo
HEPOC TOU OTOOUOU GUYXPOVIOHOU. ... .uveeieeeeeeeieiiiireeeeeeeeeeeiirireeeeeaeeeeenans 46
Eikova 6 - To 0e0TEPO PEPOC TOU OTOBUOL ouyXPOoVIoUOU. Ol aVIKOVOTIOINTEG
NTNOEIC TNC TIOPATIAVW 0LUPAC, TIEPIMEVOLV TO Crjua Ttou Ba doBei ato
EVa TEAEIWPEVO TIPOIOV, £TC1 WOTE VA TIPOXWPNOEL N EKTEAECN TOUC....... 46
Eikova 7 -O apxikog aplbuog kaptwv Kanban pe tov omoio &ekiva tnv

AglToupyia Tou 10 c0OTNUA. To avaAoyo IoXVEl Kal yia To apXIKo Stock. .47

Eikova 8 — H unxavr TN YPOUMNG TIOPOYWYNC.uurrrrrrreeeeeeeeeeirirrereeeeeeeeeeannnnes 47
EIKOVA 9 = METPNTHC TEMOXIMOV. 1eieeiiiiiieeeeetiiie et ee et 48
Eikova 10 - H topddoon TwV TEAEIWHUEVWVY TIPOIOVTWV. ......uvveeeeeeeeeeeeennnnnneee. 48
Eikova 11 - Métpnon Twv ZTOTIOTIKWVY OTOIXEIWVY TOU PHOVTEAOU.................... 49

Eikova 12 - O1 Tipég twv Kanban KaBw¢ Kal Twv LTTOAOITIWV PETABANTWVY TOU

OUOTIHOTOGC e utttteeeeeeeeeeeeeeuttteeeeeeeeeeeaaaasaabeeeeeaeaeeeaaasssssseaeeeaeeaesannsssssnneeas 49
Ekova 13 - To OUTPUT ANALYZER. Ztnv 6n ot)An Tmapoucldletal n
TBavotnta va vttdapxouvv N Ttpoidvia oto totwip (M+O), evw n TP ToU

S* divetal ato TNV 3n TAAN. AUTO IGXVEL HOVO VIO T=0...oeveeeiiiieee e, 62

Meplexopeva Mvakwv

Mivakag 1 = ZOYKPIGN JIT KOt MRP [22]...eiieeiiiiee et 15
Mivakag 2 - O1 TTANPOQOpPIEC TIOL TTaPEXEL pia Kapta Kanban [23]................. 20
Mivakag 3 — ATtoteAéopota ZEIPAC MEIPAPATLV Al...uvveeeeeeeeiiiiiiiiieeeeeee e, 62
Mivokag 4 — ATTIOTEAEOPOTA ZEIPAC MEIPAUATWY A2..ccceiiiiiiiiiieeeeeee e 72
Mivakag 5 - TiwéC ToL Adyou b /b+h yio TNV ZeIpd Bl 74
Mivakag 6 - ATtoteAéopata ZeIpdq Mepapdtwy Bl.....oooeeeeccieeecceeee, 77

8

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 17:00:57 EEST - 3.129.67.244



Mepiexoueva

Mivakag 7 - TG Tou Adyou b /b+h yia TNV ZEIPE B2, 82
Mivakog 8 - ATIOTEAECUOTA ZEIPAC MEIPOUATWV B2...ooeeeeeeecceee e, 84
Mivakag 9 - AtoteAéopata Zeipag Meipapdtwv B3 (Tpiywvik Kotavour). ...88
Mivakag 10-TIUEC TOU MPAPUOTOC 17 ...evieeeeiiiiieee et 89

MeplexOueVa ZXECEWVY

>xéon 1 - Zuvdaptnaon K6otoug Tou ouatrpotog GKCS-Advinf...................... 51
SXEON 2 - YTIOAOYIOHUOG TOU S¥..einiiiiiiiiiiicee ettt e et 52
Zx€on 3 — Zx€amn YTIOAOYIOHOU TOU K™N...uiiiiiiiiiiiiie e 52

Meplexdpeva ZxnUATwv

SxAua 1 - H apxn Aerroupyiog 10U MRP [25]...cccvveieeiiiiieee e 16
ZxNua 2 - H apxn Acrtovpyiag tou Kanban [25]......ccccvveeeeeeeeiiiiiiiiiiiieeeeeeeee, 17
Zxnua 3 — Asitovpyia 1o CUCTHPOTOG Kanban piag KAPTOC........c.vvveeeeeeeennnn. 18
SXNHA 4 = To GUGTAUA CONWIP [25].uriiieiiiiiiiie et 21
ZxNua 5 - To a0otnua Minimal Blocking [25]......ccccocviiiiiiieeeieeciiieieeeeeeeeee 22
ZXNAMUA 6 - TO GUOTNUO BaSEStOCK [25]...icciiieiieeeieiieie e 22
SXAUO 7 - ZXNUOTIKN OTIEIKOVIOT Tou cuaTtrpotog GKCS-Advinf, evog atadiov.

................................................................................................................... 27
ZxAua 8 - H lepapxikr dopr) ToU ARENA. [18]....cuviviiiiiiiee e 39

Mepiexoueva MPoENUATWY

Mpdenua 1 - MetafoAr Tov S cuvapTicel ToL T, yia dld@opa K.................... 64
Mpd@nua 2 - MetaoAn tou S cuvapticel Tou K, yia SIAQOPA T.......eveeeeeneee. 64

Mpdenua 3 - MetafoAn tou S ouvaptioel Tov T, yio K=K*=17 - expo(1)......65
Mpdenua 4 - MetafoAn touv S cuvaptioel Tov T, yia didgopa K- expo(1.5)...73
Mpdenua 5 - MetaBoAr Tou K* kol Tou S* ae oxéon pe 10 Adyo b/b+h yia

(o251 To T Q= 3 USSR 78
Mpdenua 6 - MetaBoAn touv S o€ axéan pe 1o Aoyo b/b+h yia didgpopa K....79

Mpd@nua 7 - MetaBoAn tou S og oxean pe 10 K yia didgopa b/b+h.............. 79
Mpdenua 8 - MetaBoAn tou C oe oxéon ue 10 b/b+h yia didgopa K.............. 80
Mpdenua 9 - MetafoAn tov C oe oxeon pe 1o K yia didgopa b/b+h............. 80

Mpdenua 10 - Mapduetpol TIov enNPeA{ouvy T0 KOGTOC TOU OUCTAUOTOG....... 81

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 17:00:57 EEST - 3.129.67.244



Mepiexopeva

Mpagnua 11 - MetaBoAn tou K* kal Tou S* ge oxeéon pe 10 Adyo b/b+h yia

(ool 1o o (= 7SS UPPRSPUPPP 85
Mpdenua 12 - MetafBoAr) tou Soe oxeon pe 10 Aoyob/b+h  yiadidgopa K
(025l To o 1 = 77 PO PRSPPI 85
Mpdenua 13 - MetapBoAnl tou S oe oxéon pe 10 K yia didgopa b/b+h (Zeipd
B2 ettt ettt ettt ettt e, 86
Mpdenua 14 - MetaBoAn Tov C oe oxéon pe 10 b/b+h yia didgopa K (Zeipd
B2 ettt ettt ettt ettt ettt nee . 86
Mpdenua 15 - MetaBoAn tov C oe oxéon pe 10 K yia didgopa b/b+h (Zeipd
B2 vttt ettt ettt ettt ettt ettt ettt ettt et ettt ettt enn 87
Mpdenua 16 - MopApeTpol TToU ETNPEAOLY TO KOOTOCG TOU CLUOTHPATOC (ZEIpa
B2 ettt ettt ettt et ee et 87
Fpoenua 17 - MetapoAr tou K og axéon ye tov b/b+h yiadid@opa Pt Kol p2.
................................................................................................................... 89
10

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 17:00:57 EEST - 3.129.67.244



KE®AAAIO: 1 - Avadpopun atn BiBAloypagia

KEDAAAIO: 1
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KED®AAAIO: 1 - Avadpour] atn BiAloypagia

1.1. Elcaywyn

To TIPOPBANUO TOU EAEYXOL TNC TIOPAYWYNC €ival €va aTiO T CNUAVTIKOTEPO
TIOU aQVTIMETWTTICEl N Blognxavia onuepa Kal 10I0ITEPA 0l PIKPOUETAIEC
ETUXEIPNOEIC, OTIO TIAELPAC TTAPAYWYIKNAC dladikaaiag.

STV TIEPIOXN TNG  ETUXEIPNOCIOKNAG EPELVAC TIOANEC HEAETEC EXOULV
KOTOYPO@EL PEXPI OAUEPO OTNV TIPOOTIABEID TIPOCAIOPICHOU MIOG BEATIOTNG
TIOMITIKAG N OTIoi0 B0 €AEyXEl OTIOTEAECUOTIKA TNV PO TN¢ TIOPAYWYIKAG
dladikaaiag.

O 06pog oLOTNUO TTAPAYWYNCG avagEPETal oe oTaBuolg epyaaiog | péoa
TIAPOYWYNC OTA OTIoi0 €KTEAOUVTOI OIAPOPEC EPYOTIEC, OTIWCG TI.X. KOTIN,
OlaUOPPWAT), GUVOPUOAOYNAN, €TIBEWPNCN, KIA, O€ LAIKA, €€apTAUATA, KTA,
HE OKOTIO TNV TTaPaywyn TEAIKWV TIPOIOVTWY, ETOIMWVY TIPOC TTAPAd0CT OTOUG
TIEAATEG.

H {ntnon yia mopddoon TEAIKWV TIPOIOVTWY OTOLG TIEAATEC, €ival n KOpIO
METABANTH n oTtoia €Akel, | wWOEl avtioTolXa TNV TTApaAywyn Kol pubpilel Tnv
AEITOLPYia OAOKANPOUL TOL CUGTAMOTOC.

‘O00 TIO QTIOTEAEOUATIKOC Eival 0 €AeyxoC o€ éva clOoTNua, OTwg TO
TIOPATIAVW, TOCO TIO AVTIAYWVICTIKO Kal agloTioTo gu@avidetal. Ztnv ouaia, o
ENEYXOC O€ €va oLOTNUO  TIOPAYWYNC QVO@EPETOL CE éva  TIPOPANUa
BeATioToTtoiNONG OTIOU Ol TIOPAUETPOL TIOL TIPETIEL VA ETTIALOOVV €gival dvo: To
TIOTE KOl TIOOO TIPETIEL VA TIAPAYEL TO CUCTNHA €101 WOTE VA AVTATIOKPIOED TNV
KOTOAANAN  XPOVIKN oTyin ot dAtnon, dnAadr va emitevxBei  éva
IKOVOTIOINTIKO ETUTIEDO €ELTINPETNONG TWV TIEAOTWV, HE TO €AAXIOTO OLVOTO
KOOTOC yla TNV ETIXEIpNON.

ATIO TO TIAPATIOVW €ival @AVEPO OTI 0 EAEYXOC EVOC OULCTHUOTOC
TIOPOYWYNC, EYKEITAl OTOV EAEYXO TwV TIOCOTNTWV (améBepa, epyoaieq o€
e€ENIEN, KTA.) KABWC Kol OTOV XPOVO OTOV OTIoi0 Ba TIPETIEl va EEKIVI)GOULV Ol
epyaoieq €101 WOTE va Bpiokovial gTov TIEAATN TNV CTIyun Ttou {ntolvTal.

Ol TIEPICOOTEPEG PEAETEG TIOL £XOULV TIPOYUOTOTIOINBEI PEXPI CHUEPO OTNV
TIEPIOXT) TOU EAEYXOU TNG TIOPAYWYNC TIPOTEIVOLV TNV EENC TIOMTIKN:

Tnv amoolvBean TOU CUOTAUOTOC OE ETIIPEPOLG OTAdIA I LTTOCUCTAUOTO

TIAPOYWYNC KOl TOV KOBOPIoUO EVOC UNXavIGHoU oLVTOVIGHOU PETAED TOUC.
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KE®DAAAIO: 1 - Avadpoun atn BiAloypagia

To onueio "kKAedi” otnv OAn TIOAITIKN] €ival 0 TIOPATIOVW HPNXAVIOUOG 0
0Tt0i0¢ Ba cuvtovilel TNV €l0aywy LAIKWV € KABe oTddlo pe Vv a@ién twv

{NTNOEWV Y10 TEAIKA TTPOIOVTO.

1.2. QBovpeva kol EAkuoOpeva Zvotuota  EAEyxou
Mapaywyng
Ta KUPIOTEPO CUCTHHOTO E€AEYXOU TNC TIAPOYWYNG KOl TWV OTIOBEUATWVY
TIOU avo@épovtal arnuepa otn PiBAloypagia katatdooovtal ot €€AC dLo
KOTNYyopieg:
1. Ta wBoLpeva (push) kal

2. Ta ghkuopeva (pull).

QBoULpEVa CLOTNHOTA EAEYXOU TTOPAYWYNE ovouddovTal Keiva aTa oTtoia N
Non woei tnv mapaywyn TEAIKWV TIPOIOGVTWY. KUPIOC EKQPACTAC OLTWV TWV
ouoTNUATWV eival To Apepikaviko MRP, N ta petaysvéotepa MRP Il kot ERP
[15,21,22],

EAKudOueva ocuaTtruota EAEYXOU TTOPaywyng ovopdlovtal ekeEiva ata oTtoia
N Topaywyn €AKeTal amd v {ATnon. AvTiotoixa, KOPIoG EKQPUCTAC QUTWVY

TV cuoTNUATWV €ival 1o latwviko JIT [8, 9, 22].

Mo CLYKEKPIYEVQ:
> Ta ouoTuoTa WONoNG TIPOYPAPMOTICOUV EKAVTEIC EPYACIWV, EVW

> Ta ocvoTnpart EAENC €€0Va1000TOUV EKAVTEIC EPYATIV.

Ta eAkuopeva (pull) ocuvotiuota eAéyxou Tapaywyng / atmoBepdtwy,
OTIOTEAOUV pI0 TIOAD  KOAN  TIPOKTIKI)  TIPOCEYYION OT0 TIPOPANUO  TOU

pNXOVIGPOU CLVTOVIOHUOU TWV ETIPEPOUC OTOSIWV TNE TIOPAYWYNC.

21OV TTivaka 1 TTapouaoIddetal Yo gUYKPIoN Twv U0 TIOAITIKWVY EAEYX0L TNG

TIAPOYWYNC Kal TwV aTtoBeudtwy, Twv cuotnudtwy JIT kot MRP [22],
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KE®AAAIO: 1 - Avadpopn otn BiAloypagia

METABAHTH

ATIOBepa
(Inventory)

MéEyeBog
Maptidag (Lot
Size)

Koaotog
Mpostoipaaiog
(Set up)

Ouvpécg
(Queues)

MpopunBeuTeg
(Vendors)

Moiotnta
(Quality)

Zuvtrpnon
ESomAlopoU
(Equipment
Maintenance)

2YZTHMATA KANBAN
THZ TOYOTA

YTioxpewan i avaykaio
KOKO. KdaBe mtpooTdbeia
TIPETIEL VA YiIVETOI OTNV
KatevBbuvon NG
eAaXIoTOTIOINONG TOU.

Md&vo 10 EAAXIOTO
avaykaio avda Tepiotacn.
H eAdxiotn mopTtioa
OVATIANPWONG.

‘000 10 duVATOV EAAXICTO.
PryopeC oANDYEC,
oLVaTOTNTA ETITIPOCOETWVY
pNXavwv ndn ET0IPwWV.
pryopeg aANYEC
ETUTPETIOLV TNV TIOPAYWYH
TIOAAQV OI0QOPETIKWV
TIPOIOVTWVY OE UIKPEC
TIOPTIOEC.

‘O00 10 dUVOTOV
HIKpOTEPEC. OTOV
TTapoucIaleTal TIPORANua
evtoTtideTal Kal
olopBwveTal aueaa.

ZuveEPYATEC. OewpouvTal
HEAN TNG opadag -
TIPOEKTOON TNG
TIAPAYWYIKAG
OpaaTNPIOTNTOC.

MndEv EAATTWHATIKA. AV
oev ertitevxOei oto 100%
T0TE LTTAPXEI TIPOPBANUC.
Z1abepn Kal
OTTOTEAEGUATIKI).
EAaxiotomoinon twv
BAaBwv.
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AYTIKH ®INOZO®PIA

AvTipeTwTTideTal WG
TIEPIOVUCIOKO CTOIXEIO.
“IMpoaoTtatevel” amévavtl o€
AavBaouéveg TIPORAEYEI
NG Naong, mpoBAruata
AOYw PBAOBWV TwV
MNXavVAV, KOBUOTEPNTEIC
Twv TIpounBevtwy, KA. Oco
TIEPICOOTEPO TOCO
00@AAETTEPAQL.
YTtoAoyiletal amo opIoPEVO
poOnuoTikG 010, H
TIOCOTNTA avabswpeital
TOKTIKA avAaAoyad JE TO
KOOTOC d10TPNCNC
OTT00£PATOC KOl TO KOOTOG
TIPOETOIMATIag.

Aivetan pikpn Baputnta. O
KUPIOG OTOXOC €ival N
MEYIOTN TIAPAYWYIKOTNTO.

Avaykaia emtévduan.

AvtittaAol — Ex0poi. Oco 10
dLVOTOV TIEPICOOTEPOL Kal
OVTOYWVIOTEC PETOED TOUC
HE OKOTIO TNV ETITEVEN
OVTAYWVICTIKWV TIHWV.
Avoxr HEXP! OPIoUEVOL
TT0C0GTOU CKAPTWV (Scrap).

‘Oco amaiteital, aAa ol
101aitepn¢ onuaaciag, Aoyw
NG TIOPOLTiag OLPWV Ol
oTtoie¢ 6o KOALYOLV TO
XOUEVO XPOVO.
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KEDAAAIO: 1 - Avadpour] otn BiBAloypagia

Xpovol
Yotépnong
(Lead Times)

‘000 10 duVaTOV
HIKPOTEPOL. ATTOTEAEGHA
MIKPOTEPEC OATIAVEG
LAIKQV, TIOPAYWYNAC,

‘0co0 10 duvaToV
pEYaAUTEPOL, WOTE VA
e€00@AAILETOI O EKTOKTEC
TIEPITITWOEIC.

Agltoupyiac.
Epyalopevol 2 UVEPYATEC. AuaoTnpn oloiknan. Metpeital
(Workers) OT1t01EGONATTIOTE AANAYEC N amodoan Toug Kal

O&V TIPOYUATOTIOIOVVTA,
av dgv An@OoLV LTIOYN Kal
0l YVWEC TOUC.

ETUAEYOUE TOUG
TIOPOYWYIKOTEPOULC. Agv
dnteital n yvoun toug yia

OTIOIOONTIOTE OANOYN.

Mivakag 1 - Zoykpion JIT kat MRP [22].

1.3. QOovpeva votiuata EAEyxou Mapaywync - Push

Omnw¢ ava@epinKE TTAPATIAVW KUPIOC EKPPAOCTAC TNG TIOAITIKNC Push, eival
10 cuotuata MRP kol MRP [l (Materials Requirement Planning kai Materials
Resources Planning) koBw¢ kol 10 petayevéotepo ERP  (Enterprises
Resources Planning).

H apxn Asitoupyiag Tov MRP mtapouaciddetal 0To TIOPAKATw oxnua [1]. Z1o
MRP n mmapaywyr] wbeital amod Ti¢ {NTHoEIG TwV TIEAATWVY Ol OTI0IEC UTTOPEL va
eival eite yvwotég (Eykaipn mposidortoinon ¢ {nmnong), €ite mpoBAETovIal
Bdoel oOTATIOTIKWV OToIXEiwv. 'ETol, KotapTidetal 1O KOPIO  TIPOYPOUMO
mapaywyng (Master Production Schedule - MPS) 610U, XpnoIUOTIOIVTOC TOV
KotaAoyo LAIKwv (Bill of Materials - BOM), toug xpovoug vatépnong (Lead
time) ka1 10 p€yebog TapTidag, TIPOYPOUMATIZETalI N €KALGN TNG TIAPAYWYNC.
21NV ouaia TIPOKEITAL yIa lo TEpAoTIa BAC OEQOPEVWV ATIO OTIOU AVTAOUVTAI
TIANPOQOPIEC, XPNOIUEG YIa TNV dlaxEipion tng Tapaywync.

Ta koOpla TtpofPAfuatTa Tou MRP, ta omoia T0 KOBIOTOUV TIOAAEC (QOPEC
avagloToTo, gival oI BEwPNTEIC TTOL XPNCIYOTIOIOUVTAL Kal gival AavBaoUEVEC.
SUYKEKPIYEVA, T0 MRP Bewpei éva otabepd TapaywyIlKO TIEPIBAANOY OTIOU
0gv AapBdavovtal uToYn TUXAIOTNTEC KOl N PETABANTOTNTO TOU CUCTAPATOC.
‘Eto1 Bewpwvtag otabepo Tov xpovo votépnong (lead time) amotuyxdvel va
avTaTIoKPIBei atnv {Rtnon, d10TI 0 Xpovog votépnong eaptdtal amd tnv

oLPEOPNCN TOU CUCTNUATOC Kal OgvV Eival €VAC CUYKEKPIMEVOC OTOBEPOC
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KE®DAAAIO: 1 - Avadpoun otn BipAloypagia

apiBuog Touv  uTopel va  TpoPAe@Bel  pe  akpifeia [4,21,22]. TN NV
OVTILETWTIION TOL TIPOPRARUATOC CLVHBWC 0 XPOVOC LATEPNONC TIOETOI OPKETA
uYnAGTEPO  OTIO TOV  QVOUEVOUEVO €T01 WOTE VA QVTIPMETWTUCOED 1
METABANTOTNTA TOU OCUCTAUOTOC, OAAA OUTO €XEl WC OTIOTEAECUO TNV
ETUPOPTION TOU CUCTAMOTOC, MEYOAD OTIOBEPOTO, LTIEPBOAIKEC EPYOCTIEC €V
e€eAifel kal TEAIKA aUEnaon ToL KOGTOLC AEITOLPYiIaC.

AN  TpoBAfuata eoTiadovial  KUPIWG OtV TTOALTIAOKOTNTO  TOU
UTIOAOYIOTIKOU cuoTiuatog (MRP), oTtnv eKmaidevuon Twv XEIPIOTWV Kol

(PUOIKG OTO LYPNAO KOOTOC EYKOTACTAONC KOl EKUABNONC TOU.

Mpwn TeMKG
YA Mpoiovta
Zxnua 1 - H apxn Asitoupyiag tou MRP [25].
16
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KE®AAAIO: 1 - Avadpopn otn BiBAloypagia

1.4. EAKuOpeva Zuotiuata EAEyxou Mapaywync - Pull

ZTOV OVTToda Twv wWOOUPEVWY CUCTNUATWY [piocKovial Ta €AKLOPEVA
ouvoTAuata. H  apxy Aermoupyiog TwV  EAKUVOUEVWV  CUCTNUATWVY,

XOPOKINPIOTIKOG €EKTIPOOWTIOC TWV OToiwv €ival ta cuotruata  Kanban,

1.4.1. Zvomuata KANBAN

Ta eAkuopeva cuaothpata Kanban Asitoupyolv akpiBw¢ avtibeta amo ot ta
wBolpeva MRP. H {Atnon €Akel TNV Ttapoywyn TeEAIKWV TIPoidvTwy. Eugacn
OiveTal KABE @OpPA OTO ETIOUEVO CTASIO TNC TIAPAYWYIKNG OIadIKACIag Kol OTIC
OTTIAITAOEIC TOU OLYKEKPIPEVOU oTadiov. ETal KABe @opd Ttapayetal okpIBWE N
TmoooTNTa TIoL {nteital, Xwpi¢ va dlatnpeital amébepya (5 660 10 dLVOTOV
eNdXI0T0). Ol TIANPOQOPIEC yIO TOV TIPOYPOUMOTIONO TNG TIOPAYWYNG
TIOPEXOVTal OTIO0 TIC KAPTEC Kanban, ol 0Ttoieq EAEyXOLV TNV PON TWV UVAIKWV
KOTA TNV TIOpaywylkn olodIKaaia.

duolkd OTIWC OAO TO CLOTAPOTA, £T01 KOl To cuoTAuata Kanban €xouv
OPIOUEVO  TIAEOVEKTNMOTO KOl TIEPIOPIOPOUC. H  e@apuoyry tou Kanban
TIEPIOPIETOl OE OPIOUEVA  TIAPOYWYIKA OCULUCTAUATO Kol auTO ylaTi gival
evaiodnTa otn PETAPRANTOTNTA TIOUL €XEl N VO TNC TIOPAYWYIKAC S1adIKaaiog.
Mo va egappoaotei 10 Kanban Ba TIPETTEl VO ETIIKPOTEL U0 OTABEPH) KOTACTOOT

Kal OA0 va pEOLV OMOAd, KATl TIou dev I1oXVEl OtV TIAElOPn@ia  Twv
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KE®DAAAIO: 1 - Avadpoun atn BiBAloypagia

TIOPAYWYIKWY  CUCTNUATWY. XT0 TIOPOKATW oXAua 3 TapoudlidadeTal N

Agitoupyia Touv Kanban piag kaptac.

TeAelwpéva
TIPOIOVTA HE
KAPTEG €lI0EPXOVTal
OTO aneio
, aTtobnkevong ,
2nuelo . 2nueio
ATto0nkKevong EGEPXOHEVV. ATto0nkevong
E&epxouévwv E&epxopevwv
=1™ (Ov
‘Otav 10 OTOK I H kdpta
METAPEPETAL, N TIAPAYWYNC
Ké KApTa TIapaywyng, €€oL01000TEl TNV
naptec , TOTIOBETEITON OTO évapén epyaaioc.
apaywyne KOUTI avapovnc.
Kanban
Zxnua 3 - Acrtovpyia tou cuatriuatog Kanban piog képtog.
1.4.2. O1 Kapteg E€ovaiodotnong Mapaywyng Kanban

O1 kapteg Kanban e@supedbnkav kal XpnoihoTomenkav yia mpwtn @opd
artdé v lamwviky ovtokivntoBlouynxavio TOYOTA. O1 kdpteg Kanban
TIOPEXOLV TNV dLVATOTNTA AVCTNPOTEPOUL EAEYXOL KOl KOAUTEPOL GUVTOVIOUOU
HETOEL Twv oTodiwv Tapaywynq. Eival amAég KAPTEC €€0LCI0OOTNONG TNC

Tapaywyng (Kanban ota 10TwvIKa onuaivel KApta).
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KE®AAAIO: 1 - Avadpopun atn BiAloypagia

H @iAocogia Tou cuotuatog Kanban gival ot pia {tnon JETAQEPETAl oTA
avavtn €vog otadiou, PYOvo Otav Eva eEAPTNUO UETOQEPOBEI OTa KOTAVIN TOUL
otadiou.

Kavéva e€aptnua i Ttpwtn VAN Ogv ETUTPETIETAI VA EICEABEL GE PIO YPOUUN 1
oc €va KeA Ttopaywyng yia vo &ekivioel n emeéepyaoia tou, £QOCGOV OV
UTTAPXEL OlaBeoiun KAPTO n oToio Ba TIPOCKOAANBei Tavw Tou Kal Ba 1o
OKOAOUBEl pEXPL Kal TO TeAevTaio oTAdI0 eTeEepyaaiag Tov. Otav TIAEOV
TEAEIWOEl N eTeEepyaaia TOU TIPOIOGVTOC Kal TOTIOBeTNOEl otV amobnkn (eite
otav €&€EpxeTal TN YPOUUNGg Ttapaywyncg), n kKapta Kanban, amokoAAdTal Kai
ETUOTPEPEL THIOW OTNV apxXN TN YPOUUNG €101 WOTE va gival dlabgaiun yio Tnv
€€0V01000TNCN TIOPAYWYNE EVOC VEOU TIPOIOVTOC.

Me aUTOV TOV OTIAOG TPOTIO EAEYXETAI AVA TIACO XPOVIKI CTIyUr] auoTtnpd o
apIBUOC TwV gpyaoiwv TIov Bpiokovtal ae e€€ANEN (WIP), o oroiog 1co0Tal e
TOV aplBud Twv Kaptwv K Kal €101 amo@optidetal 10 o0OTNUO Pag aTtd
UTTEPPBOAIKO QPIBUO TIPOIOVIWV TO OTIoI0 KOTAAAUBAVOUV XWEOo Kal KoaTi{ouv,
010TI TNV ouaia gival deaPELPEVO KEQPAADIO O aTtOBepa (Tipwtn LAN).

O1 TIANpPO@OpIEC TIOL TTaPEXEl Hia KApTa Kanban eival ol €€n¢ [23]:

1. O apiBuoc¢ Tou Tepayiov.

2. To 6vopa tou Tepayiov.

3. To péyebog tng TapTidac.

4. daoeoAoyio.

5. TomoBeoia «kai Ovopa €mOPEVNG KOl TIPONYOUUEVNC  @ACN(
emeéepyaaiac.

6. TOTOC, XWPNTIKOTNTA Kal aplBuog SIabEaiwy doXEiwyV amodrkeuong
(containers).

7. ATaitnon UAIKWV Kol TEPOXIWV yla TO €TTOPEVO KOl TIPONYOUHEVO
oTAoI0.

Mapakdtw divetal Eva XOPAKTNPIOTIKO TTapAdelyua plag kaptag Kanban kai

TWV TIANPOQPOPIWV TIOU TTaPEXE! [23]
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EXAMPLE OF KANBAN CARDS

FRONT
KANBAN INVENTORY CARD 01-084
ITEM 10"x5 Micron
Cuno Filter

WHEN TO ORDER Reorder When
Beginning to use
this box

HOW TO ORDER Electronically

COST PER UNIT  $12.76 Per Filter

BACK

KANBAN INVENTORY CARD 01-084
ORDER FROM ABC Co.
BY COMPUTER WWW .xxxx.com

OUR ACCOUNT#

BAR CODE 1234
PURCHASE ORDER# | Hill Il
AMOUNT TO ORDER LQ 62981
EXPECTED COST 1 Box Of 30
DROP OFF PLACE  $382.80
Blue Bench

Mivakag 2 - O1 TTANPOQOpPIEC TTOL TTAPEXEL YO KApTa Kanban [23].

1.4.3. Zvuotuoata CONWIP

Mia yvwaotr TapaAiayry Tov Kanban, eivar 1o obotnua Conwip. e €va
oboTnua Conwip HOAIC €va TEAIKO TIPOIOV €€EABEl aTTO TNV YPOAPMN yia va
Tapadobei oTov TEAATN, €va VEO €EAPTNUO EICEPXETAL yio eTteéepyaaia. ETTl
olac@aAiletal 0T ava TIACA XPOVIKA OTIyur) 0 apiBUoC Twv €PYACIWV OF
e&ENEN Ba eival otaBepog (CONstant Work In Progress) [4], [23], To cOoTtnua
Conwip gival 1Ic0d0Uvapo pe To cvoTnua Kanban evog atadiou [4],

Z0p@wva PE To oxXNua 4, n {ATNoN EKTTEUTIETAL GTNV apX Tou cTtadiov, Kal
Oxl evOlApeca PHOVo Otav eEUTINPETNOEL Hiao {NTNON Kal TIPOXWPNOCEL Eva TEAIKO
TIPOIOV TIpoC TTapddoar). To yeyovog auTo €xEl vONUA POVO OTAV ETIITPETIETOI N
KaBuatépnon twv TapayyeAiwv (backlogging). Znv avtibetn mepimtwon 10
Conwip €ival 1I00d0vapo pe T0 oLoTNUa Baaolkolu ATtoBépatog (Basestock) 1o

OTI0I0 avaAUETAl TIAPOKATW OTnV Ttap. 1.4.4.
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ZxnNua 4 - To cbotnua Conwip [25].

O1 dlo@opec Tou Conwip atto to Kanban eival ol €€N¢ [24]:

> 1o Conwip ETITPETIETAI N XPNOlPoTIoinon  &vog  apxeiou
aVeKTEAEOTWV TTapayyeAlwv (backlog), €tol wote va gival yvwaotA n
OEIpa EKTEAEONC TOUC.

> O KAapteg oxetidovral Pe OAA Ta Tepdxla Tou Ppiokovtal oTnv
YPAUUA TIOPAYwYnG Kal Oxl PE €va CUYKEKPIUEVO apiBud Tepaxiwv
OTIw¢ oupPaivel oto Kanban.

> Q1 gpyaoie¢ wbolvtal PeTaéd Twv oTabuwv epyaciog otav AdBouv
v €€ouaiodotnon amo v oapxXn TN YPOPPNG, &vw oto Kanban
EAKOVTal aTIO TO TEAOG POAIC @TACEl pia rTnon.

‘Eto1 diatnpeital otabepog 0 aplBudg twv epyaciwv ag eEENEN. H petaBAnt
eAEYXOU gival 0 apiBuog twv Kanban.

To Conwip gu@aviletal IO YEVIKO Kol TII0 e0XPNOTO atmo 10 Kanban J10Ti
ylo hIa YR T TIAPAYEl SIOQOPETIKOVE TOTIOUC TIPOIOVIWY devV XpelaleTal
va dlaTtnPoLVTaL Kol SIO@OPETIKA KIBWTIA HE EEXWPIOTEC KAPTEC YIO KABE TOTIO
TIPOIOVTOC.

‘Eva aokopn mapopolo cuotnua givar to Minimal Blocking [4], To Minimal
Blocking ,oxnua 5, sival tapopolo pe 10 Kanban yia pio ypapuni mapaywyng
TIOU €Xel PIo pnxovh emegepyaaoiac ava otddlo. Eivalr évag pnxaviopocg
UTIAOKOPIOUATOC TIOL  €QOPUOLETOl O MIO  YPOUMN  TIAPOYwYrC TIoU
OTIOTEAEITAI OTIO MPNXOVEG On OCEIpA Kol KABE upnxov €xel éva Xwpo
attodnkevong sloepxopévwy / e€epxopevwy. KdabBe e€dptnua  utopsi va
€I0ENBEl 0€ aUTOUC TOUG XWPOULCG POVO €AV LTTIAPXEI EAEVOEPOC XWPOC, OANWG

uTIAOKApeTal otnv ovpa (buffer).
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ZxAMWa 5 - To ocvotnua Minimal Blocking [25].

1.4.4. Yvotuata BASESTOCK

To ammAoUCTEPO EAKLOHPEVO CUOTNUO EAEYXOL TNG TIOPAYWYNG €ival TO
ocboTnua Baoikol AmoBépatog, 1§ Basestock [12]. Zto oclotnua Basestock,
oxAua 6, n povn TOPAUETPOC EAEyXoL KABe oTadiou Tapaywyrc €ival 10
Baoikd armobepa, S. H @IAocogio TOL CUCTHUOTOC Eival n €ENG: OTavV pia
Nmon vyia Tmopddoon TEAIKOU TIPOIOVIOG @TACEl OTO CUCTNUA, OUTH
EKTIEUTIETAI OPECWC O€ KABe oTAdIo NG Topaywyng dnNtwviag £1ol TNV
TTapaywyn / JETA@opa €vOg EOPTNHOTOC ATIO TO TIPONYOUUEVO OTO ETTIOUEVO
OTAdI0. TO TIAEOVEKTNUO QUTOL TOU HNXOVIOPOU €ival OTl avTidpd ypryopa
otnv NNon, OAAA UEIOVEKTEL OTOV EAEYXO TWV EPYOOIWV TIOL PBpioKovTal o€
eEENEN BI10TI OTav @TAVEl pia {ATNON OUTH EICEPXETOl OPECWC OTN YPAUUNA
TIAPAYWYNC XWpPI¢ va xpelaoTtei va AdPel €€0vaI0d0TNAN. ZUYKEKPIPMEVA TO
obotnua  Basestock ¢€ival éva olotnua peE  ATIEIPEC  €EOLCIODOTNTEIQ
TIAPAYwYyr¢ avd oTadlo aAd dev e€aa@aAilel Kaveva OpI0 OTOV OPIBPO TwWV

€€aPTNUATWY TIOL EICEPXOVTAI OTO GUOTNUO.

ZxAua 6 - To cuoTnua Basestock [25].

1.4.5. Zuotuata Generalized Kanban

To Generalized Kanban [21] mepihauPBdvel Ta basestock kol 10 OTAO
kanban, ¢ €I0IKEC TIEPITITWOEIC. Eival ca@wc TI0 €VENIKTO KOl TIAPEXEL
auoTnNPEOTEPO EAeyX0 TOOO OTIC epyaociec oe e&EMEn (WIP) 6co kat otnv

TaxVTNTO AVIATIOKPIoNC Ot {Atnon, Kabwg e€aptdtal and duo TTAPOPETPOUG
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ava otadlo, ta K kat S. To clotnua Generalized Kanban mipayuateVeTal n

TTapovoa epyaaial 0TIou n AsItovpyia Tou avaAleTal OIEE0OIKA OTO KEQAAAIO 2.

1.4.6. Zvomuata Extended Kanban

To olompa Extended Kanban [2] eivar mtapouolo pe 10 Generalized
Kanban evog atadiou. H diagopd og TIEPICOOTEPO ATIO £Va GTAJIO EYKEITOI OTO
onueio amd OToU ETICTPEPEL N KApta Kanban otnv apx NG YPOAUMNG
mapaywyng. <10 Extended Kanban n kdpta Kanban armokoAAdtal amo To
TIPOIOV  OTaV auTO @TACEl OTNV ATIOONKN TEAIKWV TIPOIOVIWY, EVW GTO
Generalized Kanban autd mpaypatoTiolgital 0Tav 10 TEAIKO TIPOIOV €EEADEI

QaTo TNV YPOHHH TIOPOYWYNG.

1.5. Ektiynon Attodoaonc

O OTOXOC TWV TIAPATIAV™ TIOAITIKWV EAEYXOU TTAPAYWYIC TTOLU avOADBNKav
gival o0 TIpoadlopIoPOC - EKTiUnon, TNg ormodoon Asitovpyiag €vog
OLOTAUATOC.

H amédoon €vog cuoThUOTOg HETa@PAleTal o€ KOOTOC Acitoupyiag. To
KOOTOCG AEITOLPYiag €vOC OUOTNUATOC TIOPAYWYNC avoAVETal OTIC €ENC 2
TIAPOUETPOUC;

1. Kootog d10tipnong amoBePdatwy (TEANIKWY TIPOIOVIWY + EVOIAUEC WV
ev e&eAigel), kai

2. Kooto¢ EANAeng ormoBeudtwy, HE TIEPIOPIOPO OTO  €TTITIESO
e€uTNPENONG NG {Nmong.

Eival eOkoAa avTIANTITO 0TI Ta dLO AUTA KOOTN Eival AVTIKPOULOUEVO HETOED
T0UG, OI0TI N UTOpPEn HEYGAAWV OTIOBEPATWY CULVETIAYETAI Kal YpPriyopn
aVTaTIOKpIon otnv {ATnon - dpa uYnAo emimedo e€EumnpeInong - Kal
OVTIOTPO@A. ZUVETIWC N E€AOXIOTOTIOINGN TNG MIAG TIAPOUETPOU OULEAVEL TNV
GAMN  PE aTIOTEAECHO TO TIPORANUO  va yivetal 1dlaitepa  oOVOETO  Kal
TTOAUTTAOKO.

Mo v EmiAvon ToU TIAPATIAVW TIPORANUOTOC PBEATIOTOTIOINCGNG, £XOULV
Tipotadei amd mv diebvn BiBAIoypagia ol €€r¢ AVOEIC:

1. AvoAuTiKEC pEBOdOI (TTPOOEYYIOTIKEG ALCoeIC PBacl{Oueveg OTNnV

Bewpia oLPWV AvVAPOVNC Kol OTNV amoclVOean TOU POVTEAOU, KTA.)
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2. ApIBuNTIKEC pEBOdOI (BLVAUIKOG TIPOYPOUUOTIOUOC, KTA.)

3. YTIOAOYIOTIKA POVTEAQ (TIPOCOUO0IWaT), KTA.)

Mopokdtw TIOPOLCIAOVTIOl CUVOTITIKA OPIOUEVEC MEAETEC Ol  OTIOIEC
XPNOIUOTIOIO0UV OVOAUTIKEC Kal apIBUNTIKEG HEBOOOUC YIa TNV TIPOCEYYICH TOU
TIPOBAAuaTOC.

>tnv [7] o Dallery mapouoiddel pia TIPOCEYYIOTIK OvAAUCN yio €va
YEVIKEUUEVO OVOIXTO OIKTUO OUPWV UE TIEPIOPICHEVN XWPNTIKOTNTA. Ta PHOVIEAD
OIKTOWV oLPWV (queuing networks) eu@avidovtal Xprolha yio TNV EKTiUNan NG
a1tod00ng dloPOPwWV SIOKPITWV CUCTNUATWY, OTIWC £Va OIKTUO UTIOAOYIOTWV,
éva €VEAIKTO cloTnua Ttapaywyrng (FMS), ktA. Mia Ttpoo@atn epyocia Tou
Jackson (n omoia avagépetal otnv [7]), €deiée OTI yia éva avoIxTO OIKTLO
OUPWV OTIOL Ol aEi&elg TwV {NTACEWV aKOAOUBOUV TNV Katavour) Poisson, n
oelpa e&umnpémong sival FIFO (First-In-First-Out) pe €KBETIKY KOTOVOMN, TO
TPOPBANUa uttopei va AuBei pe pio product - form solution. KdBe otabuog
epyaoiag Bewpeital wg pia ovpd M/M/L kal avaADeTal EEXWPIOTA ATIO TOUG
uTtoAoItouC. H péBodog product — form solution, 10XVEl €ETTIONG KAl YO KAEIOTA
OiKTua oLPWV.

Mo avoixtd diktua ovpwv N BACIK apXA TWV TIPOCEYYIOTIKWY AVCEWV gival
N ammocLvBean Twv o0VPWV a€ pia opada GI/GI/1 ovpwv, ol oTtoieg e&etalovTal
KABe pia EeXwploTtd. TMa KAEIOTA OiKTua OUPWV Ol TIPOCEYYIOTIKEG WEBODOI
BagiCovtal ag AVoelg TOTTIOUL yivopévou (product - form solution).

Mia &GAAn A0on €ival n TEXVIKI TNG OUYKEVIPWONG 1 TOU GUVOAIKOU
aBpoiopatog (aggregate), n oToia ival Ttapopola Pe auth tnl amoolvbeong
(decomposition) kal TNG apxrn¢ TnG 1ooduvapiag (equivalence). TéNog otnv [7]
XPNOIYOTIOIEITal €vag OAYOPIOUOC YyIO TOV ULTIOAOYIOUO TWV IOI0THTWY TOU
OLOTAUOTOC.

v [12] o1 Rubio kai Wein Xpnolpgotoloby AOCEIC TUTIOU YIVOUEVOU
(product - form solution), yia diktua TtOTTOL Jackson, OTIOL E€TTXEIPETAl O
KaBopiopog tou eTTEdOL Tou Basestock (S).

>V [1] o1 Dallery kol AuvpTiepOTTIOUAOG TIPOTEIVOLVY ETTIONC Evav aAyopiBuo
ylO TOV UTTOAOYIOUO ToU apiBuol twv kanban (K) kal Tou Bacikol amtoBEuaTog
Basestock (S), oe éva olompa GKCS evog otadiov. Ermiong omyv [2]

TIPOTEIVETOl  €vAC  PNXOVIOMOC YId TOV  GUVTOVIOMO TIOAAWV  OTadiwv
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KEDAAAIO: 1 - Avadpopn otn BiBAloypagia

TTapaywyng YETaéd touc. Mpokertal yia 1o Extended Kanban Control System
(EKCS), yia 1o oroio mopouaidlovial ol I0I0TNTEC TOU €EVW TIAPAAANAA
ETIXEIpEiTal N oVyKplon Ye 10 GKCS.

Mia TTapouola epyacia Ttapouaoiddetal amo toug Karaesmen kol Dallery
otnV [3], 6TIoV cuyKpivovTal dIAPOPO EAKVOUEVO CLOTAUATO Kal EAYETAl EVAC
OAYyOPIBUOC yIO TOV LTIOAOYIOUO TwV METARBANTwWVY K Kal S yia v amodoon
TwV ouotnuatwyv (Basestock, Kanban, GKCS, EKCS) yia TiepicoOtepa aTto
éva atadia.

>tnv [6] o Karaesmen, Buzacott ko1 Dallery €igdyouvv tnv €vvola Tng
Eykaupng mpoeidottoinong g ntnong (advanced information), ota eAKUOUEVA
cuoTnuata. TNV ouaia n Eykalpn Tposidoroinon ¢ dNtnong, Eival n
TTANPO@OpIia TTIoL  €loayetal oTa cuvotiuoata MRP  (Push), pe oT10X0 TOV
TIPOYPOAPMATIOMO (Kot OXI TNV €€0Valod0Tnon-Pull) evapéew Twv epyaaiwy.

‘ETol eTuXEIpeital N OAOKANPWON TwV U0 SIOPOPETIKWV TIOAITIKWY pull Kal
push og éva eviaio TTAaiclo.

>1nv [15] o1 Buzacott kai Shanthikumar guykpivouv 10 aTIOBEUa AoQOAEIOC
(safety stock) pe 10 xpovo acpaieiag (safety time) TTov xpnoipoTtololvIal oTa
ouotiuata MRP. BaolkO cuuTiépacpa armod v OAn HEAETN Eival 0 XpPOvo(
ao@aAgiog eival TtpoTIHOTEPOC OTIO TO OTIOBEPa Ao@OAEiOC, POVO OTOV I
TIPOPAeYN ¢ {NTNONC UTIOPEL va TIpayuatoTtoinBei Ye akpifela Kol 0 Xpovog
votépnong (lead time) eival peaAloTIKOC.

TéNog oti¢ [19] kan [20], o1 ©@avortovAog Kal Awpilag TToPouaIalouV aPeVOC
ula BeAtiotortoinon o€ éva cuotnua GKCS vo¢ atadiov Kal oG unxavig Kai
OQETEPOL U0 BeATioToTioinon o€ éva Basestock cOotnua €vog otadiov -
TEGOGAPWY PNXaVWVY UTIO TNV TIOPOUCia NG EyKalpng TIPOEIdOTIOINGNC NG
{Ntnong, epyaacieg ol oTtoie¢ amotéAecav Tnv BAcn yia Vv TIPOyHATOTIoNoN
NG Tapooac.

‘ETol otV Ttapoloa epyacio ETTIXEIPEITOI 0 TIPOCAIOPIOUOC TWV IOI0THTWV
(K,S,L) evo¢ GKCS ouotijuato¢ ULmo Tnv Topoucia tng  Eykalpng
TIpoEldoTIoiNoNG NG {ATNONC, BETOVTOC OE Eva EVINIO TIAQICIO TIC dUO TIOAITIKEC

push kai pull, xpnoigoTolwvtag TNV HEB0S0 TN TIPOCOP0IWaNC.
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Kepahaio 2: - Nepiypaen tng MoAItikng EAEyxou

KE®DAANAIO: 2

Mepiypagn tnNC NMOAITIKAC EAEyxOoL

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 17:00:57 EEST - 3.129.67.244



Kegahaio 2: - Meprypagn tng MoAItikAg EAgyxou

2.1. Tlevikevpyévo  Z0oTnNUA EAéyxou Mapaywyng /
AmtoBepdtwyv Kanban  evog otadiov  pe  €ykaipn

Tipocidortoinon NG dntnoncg (GKCS-Advinf).

2.1.1. Meplypar] TOL CUCTAUATOC

To clomua eAéyxouv Topaywyng / amoBeudtwv Generalized Kanban
Control System - Advanced Information (GKCS-Advinf) evég¢ otadiouv pe
TECOEPIC PNXAVEC OTN OEIPA PE EVOIAPECOUC ATIOBNKEVTIKOUE XWPOUC KOl HE

TPOoEIdoTIoiNon g {rtnong, TapovoIadetal ato oxnua 1.

Emotpogn twv Kanban

SXAUa 7 - ZXNMOTIKA OTEIKOVION Tou cuothuato GKCS-Advinf, &vog

otadiou.
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KegaAaio 2: - Meptypar] Tng MoAtikhg EAgyxou

O OUPBOMOUOGE TWV  ETUPEPOLG TUNUATWY  rOU  CUCTHPOTOC  TTIOU

oKoAouBeital gival 0 €EAC:

O(t). H oupd avapovig Twv NTNOEWV yio TNV TIAPAywyH VEWV
TIPOIOVIWV OTO XPOVO t.

A(t) H oupd avapovng twv dlabsoiywy Kaptwv kanban (adeiwv
€€oua1000TNONG TNC TIAPAYwWYNC) 0To XPOVO t.

I(t): H oupd avapyovng Tou OloBECIYOL  ATTOBEUATOC  (TEAIKQV
TIPOIOVTIWV) OTO XPOVO t.

D(t): H oupd avapovhg Twv aviKavoTiointwv {NTRoswv yia TEAKA
TIPOIGVTA OTO XPOVO t.

M(t): O1 epyaoieg ae €€ENIEN aTouc oTadpoLg eneéepyaaiag M, Work-
In-Progress (WIP) oto xpovo t.

Mt O1 otaBpoi eme€epyaaiac.

L. O xpovog vaotépnaong atoug otaduolg eneepyaaiag (lead time) -
TIAPAUETPOC TOU CUCTAUOTOC.

0,. O xpoévog aiEng Tng viooTr¢ {nTnong oto cloTnua (tnow)

d,: O {nrovpevog XpOvog IKavoTtoinong tng viootng Ntnong (due
date), | n nuepounvia apadoaonc.

1,, O Xpovog Tpoeidotoinong tng viootng {Atnong (advanced
information). loxOet: Tn= dn- o,,

A. O pEdog puBpoG AEIENG NG ZATNANG (TUX/ XP. Hov.)

M: O péoog pubuog emegepyaaiag Twv pnxavwv, (Tux/ xp. Hov.)

2.1.2. APXIKEC ZUVONKEG

ApXIKA, TIpIV €I0EABEL N TIPWTN {NTnNon oTo cVCTNUA UTIAPXEL VO OPICHEVO

Baolko améBepa (S) €T0ipwv TIPOIGVTWY aTNV oLPA I(t), OTIWC ETTIONC Kal €vag

opIopPEVOC aplBudg kaptwv Kanban (K) oty oupd A(t). O1 oupég D(t), O(t)

gival AdEIEC, OTIWC ETTIONG KOl N YPOPMN TTapaywyng M(t).
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Kegahaio 2: - Meprypaen tng MoAImkng. IA ', ou

2.1.3. Mapadoxeq

1. H mapoxn Twv TPWIWV LAWYV BEWpPEITal CLVEXNC Lol ATIEPIOPIOTN,
orote {nrteital.

2. O1 {nmosic yla TEAIKA TIpoiovia Kata@Bdvouv pia-pia (yia €va
TIPOIGV KABE pio @opd) Kal Tuxaia.

3. Agv LTIAPXEl KOOTOC KOl XPOVOC TIPOETOIPOCIAC TWV PNXAVWVY, OTIWG

ETIiIONG O&V UTIAPXE! KAl TIEPIOPICKOC OTOV OPIBUO TWV TIAPAYYEAIWDY &

TIOU PTTIOPOUV va IKAvOoTIoINBolv KABe @opd. AuTO onuaivel 6Tl dev
xpelaletal va opadotoinbouv (batch) ol ntioeig yia vc: EEKIVAOEL N
TTapaywyr).

4. Aev Aapavovtal uTtoPn BAABEC TWV PNXAVQV.

5. To emimedo TOU OTOBEPATOC MUTIOPEI va avaTAnpwBei avda Ttaca
OTIyU OO TNV TIOPAYWY).

6. O xpovog Tmpoceidomoinong ¢ {ATnong Bewpeital oTtaBepoOC
(kaBopIoTIKACQ).

7. O péoog pubuog AEIENC NG dNTNONG €XEl IO CUYKEKPIUYEVN TIUN
TETOI0 WOTE UTIAPXEl EVOC TIETIEPACHEVOCG EAAXIOTOG OPIBUOC KAPTWVY

Kanban K, yia tov ottoiov IkavoTtolgital n rtnaon.

Ol TTapaTIAavew TTOPAd0XEC UTTODEIKVUOULVY OTI N TIOAITIKA TIOL Ba ETTIPETTIE va
OKOAoUBEITal yia TNV dlOXEIPIoN TOL ATIOBEUOTOC Ba ETIPETIE VO EUTIAEKEL TNV
ouveXn €emaveEEToon TOU Kol TNV povadidia  avaTiAfpwaon Tou aTo TNy

Tapaywyn (Mo povada KABe @opd).

2.14. A&moupyia 1oV CUOTAPATOC

H mapaywyn TpokaAesital (eAKUETal) amo TNV a@iEn pio¢ ntnong oto
cVbotnua. ‘Otav dev vTapxel TPoeIdoTtoinan ¢ ditnong, T0TeE pia {rnon Tou
KOTa@OAvEl 0TO oVOTNUA EICEPXETAI TALTOXPOVA OTIC oLPEC D(t) kat O(t), 6Tou
OTNV HEV TIPWTN ATIAITEI éva TEAIKO TIPOIOV, oTn O¢ deVTEPN TIPOKAAEL (EAKVEL)
NV TIapaywyn €vog VEOU TIPOIovIoG. To oloTnua aTtoteAEital amo duo
otaBuoug cuyxpoviopol. O TIPWTOC OTABPOC CUYXPOVICHOU TIEPIAAUPBAVEL TIC
oupég I(t) kai D(t), evw o devtepog TG oupéc O(f) kal A(t). O1 otaBuoi

OLYXPOVIOUOU AEITOLPYOUV WC EENG:
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KegpaAaio 2: - Meprypa@r] tng MoAImikAg EAEyxou

Otav pia {Atnon @tacel otnv ovpd D(t) kal ekeivn TNV oTiyur LTIAPXEL Eva
€TOIUO TIPOIOV 0NV oLvpPd I(t), TOTE AUTO TTAPOSIOETOI OPECWCE OTOV TIEAATN Kal
n {nmaon otnv oupd D(t) kavoTtolgital. Av, avtiBeTa TNV CTIyPn TIOU €I0EADBEL N
{Nmon otnv ouvpd D(t) , dev LTIAPXEl £TOIMO TTIPOIGV oTnv oupd I(t), TéTE N
Ntnon Tapapével oty oupd D(f) w¢ avikavorointn Kol TIEPIMEVEL TNV
TIAPOYWYH EVOC VEOU TIPOIOVTOG.

O 8e0TEPOC OTABPOC GLYXPOVICHOU AEITOLPYEL TTapopola. Otav PTACEl Pia
dNNaon yla TNV KOTAOKELH €VOC VEOU TIPOIOVTOC aTtnv oupd O(t) Kal ekeivn tnv
OTIyur) LTIAPXEl €0TW Kal pio dlaBeoiun (eAevBepn) kdpta Kanban otnv oupd
A(t), TOTE N KAPTO TIPOCKOAAATOI TIAVW OTNV TIPWTN VAN (TTou oVPEWVA E TIC
apadoxEC eival areploplotn) €€ovolodoTwvtag TNV €icodo otn ypauun
TIAPOYWYIC KOl CUYKEKPIUEVA OTOV TIPWTO oTabuod emegepyaaiag (3 otnv ovpd
TOUL OTOBPOL EQPOCOV AUTOC Eival ATIOGXOANMEVOC).

Otav teAelwoel n emegepyaoia m¢ TPWINEG VLANG Kal oTtd TNV TEAELTAIN
pnxovr), TOTE TO ETOIMO TIPOIOV EIGEPXETAL GTNV ovpd I(t), evw n kapta Kanban
OTTOKOAAQTOI TIAEOV OTIO TO TIPOIOV Kal ETICTPEPEL TTIOW TNV oupd A(t) yia va
ONAwWBEi Kol TIAAI ¢ eAeVBOEPN Kal VO €€0VCI0O0TACEL TNV Evapén TIOPAYWYNG
€VOC VEOUL TIPOIOVTOG. Av, QVTIBETA TNV CTIyMr) TIOU €1I0€ABEl N {NTnon oTnv
oupda O(t) dev uTtapxel dlaBeoiun KApTa kanban otnv ovpd A(t), dnAadn n
oupa A(t) eival Gdeia, TOTE N {ATNCN OVOAUEVEL TNV ETIIOTPOQPH EVOC EAEVBEPOL

kanban yia va kavoTtoin®ei.

O opBudg twv Koptwv kanban K kal 10 PBacikd amobeua S, eival
TIAPAUETPOl  TNG TIOMTIKAG €AEYXOU TOU OUCTAUOTOC TIOUL TIPETIEL  va

oXEdI0OTOUV.

2TV TEPITTTwOoN Tou ULTIAPXEL TiposidoToinon ¢ {Atnong (Advance
Information), kdBe {rTNON yia €va TEAIKO TIPOIOV TIOL KOTO@OAVEI 0TO GVCTNUO
EXEl KOl MIO OUYKEKPIPEVN nuepounvia tapadoong. H INtnon IKavoTiolEiTal
OTtO TO OTOBEUN TWV TEAIKWV TIPOIOVTWY TNV nuepounvia mapddoong g, N
TiBeTal o€ avapovr €poOoov dev LTIAPXOLV TEAIKA TIpoiovTa. KdaBe {rtnon 1ou
KOTA@TAVEL OTO o0OTNUA TIPOKOAEL TNV €vapén Tng TIapaywyng €vog VEOU

TIPOIOVTOC TO OTI0I0 Ba AVATIANPWAOEl TO ATIOBENA.
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KegaAaio 2: - Meptypar] g MoAItikAg EAEyxou

Mo CUYKEKPIPEVD, TNV XPOVIKN OTIyhr) o Kata@ddvel n viootr {ntnon oto
o0OTNUO KOl €XEl I nuepounvia mapadoon¢ dn. H diagopad 1,,= d,- on
ovopdadetal Xpovog TiposldoToinong Tn¢ viootng dAtnong, kol Bewpeital
KOBOPIOTIKOC (aV Kal YTIOPEI va €ival Kal OTOXACTIKOC).

H vioot {nmon mouv @Bavel oto cVOTNUO EICEPXETAl aTNV ovpd D(t) oxl
OMECWC aANG, pE KOBLOTEPNON ion pE TOV XPOVO TIPoEIdoTIoiNoNC. H €VIOAN
EVOPENG TNG TIAPOYWYNG OTEAVETON OTNV apXN TNG YPOUHAG TIOPAYWYNG HE
KoBuaotépnon ion pe v diagopa -, omou L sival 0 Xpdvog voTtépnang Twv
pnxavwv (cvotiuata MRP), av aut e€ival Betikr), 1 pe pndév (dnAadn
apécwC) av aut n dlagopad eival apvntikn (KaBuaotepnuévn TapayyeAia).
ZUYKeKpIPEva n dla@opd autr] 1co0Tal E:

max(0, r-L). Kal o1 duo tOTT0I KaBLOTEPNTEWY Paivovtal aTo oXAua 1 vmo

TNV pop@r] poAoyio.

‘ET01 TWpa TIPOCTIOETAI POt OKOUN TIOPAPETPOC EAEYXOUL Kal axedlaauol ToU

oLOTNPATOC OTIC AANEG duo (K, S), 0 xpodvog vatépnong L.

210 ONUEIO OLTO BEWPEITOI OKOTIIO va ava@epBOLV Kal OPICUEVEG OXETEIC
TIou 1oX0ouv, yia TNV amodeiEn Twv OToiwV 0 avayvwOoTng MJTTopEl va
avatpeel oto [5],

Mo TNV XPOVIKN oTiyur] t >0 10X00LV 0l TIOPAKATW OXECEIC:

N(t) = M(t) + O(t) Q)
M(t) + A(t) = K 2
Al) *O(t) =0 3)
I(t) *D(t) =0 (4)
I(t) - D(t) + N(t) = S (5)

omou: K= 0 aplBudg twv Kaptwv Kanban, 1 kapteg €£0vao1000TNGONG

EVapENG NG TIapaywyng, Kal
S = 10 Bacikd amnébeua (base stock)
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KepaAaio 2: - Mepiypaer tng MoAmikAg EAEyxou

H oxéon (1) opicel avd Taoa XPOVIKI OTIydr], TO ABPOIoUA TWV EPYOCIWV O
e&ENEN (WIP) otoug atabuolg eme€epyaaoiag kal Twv {NTAOEWV G€ AVAUOVA
ylo TIopaywyn VEWV TIPOIOVTWY otnv ovpd O(t), w¢ pio véa PETOBANTA, TIQ
OVEKTIANPWTEC TtapayyeAieg N(t).

H oxéon (2) oeixvel 0Tl 0 apIBUOC Twv epyaciwv ae €EENEN, M() kal o
OpIBUOC TwV eAeBepwV KapTwV Kanban otnv ouvpd A(t) sival otabepdg Kal
ioog e K.

H oxéon (3) deixvel 0Tl avd TTACa XPOVIKA CTIyUr] M €K TwV 2 ovpwv A(t)
Kol O(t) eival adela. To id1o 1oxvel Kal yia TIg ovpég D(t) kai I(t), otnv oxéan (4).

H oxéon (5) deixvel 0Tl 0 APIBUOC TWV TEAEIWUEVWV TIPOIOGVIWY, GUV TOV
OpIBUO  TWV  AVEKTIANPWIWV  TIAPAYYEAIWV, Meiov  Tov  aplBud  Twv
OVIKOVOTIOINTWV {NTACEWV GE avapovr], gival otabepdq Kal icog pe 10 BaCIKO

amobepa, S.

Mrtopei va deixtei OTI N TIAPAYWYIKN IKAVOTNTA ) N PEYIOTN TIOPOXr TOU
cvotiuotoc (TH) e€aptatal povo amo 10 K kal 0x1 amo 1o S [6], 'ETol av o
PLBPOC APIENG TNE {NTNONG OKOAOUBET EKBETIKA Katavoun Ye péon TIun A, Kal o
PLOUOC ETTEEEPYOTING TWV M PNXOVWVY OKOAOUBEI EKBETIKI] KATAVOWN HE HéEON

TN W, TOTE N PEYIOTN TIAPOXH TOU CLCTHUATOC diveTal aTo Vv oxéan [6]:

TH = p /[1+(m-1 / K] (6)

Oewpeital 0Tl 0 HEGOC PLOBUOC APIENC TNG {NTNONG £XEL PIA TIKN TETOIO WOTE
LTTAPXEl EvaC EAAXIOTOC TIETIEPACHEVOCG apIBUOC Kaptwv Kanban K, Kmin yia
TOV OTToioV IKavoTIOolEital N rtnaor, onAadN:

THK > A, yia K > Kmin

2.2. E10IKéEQ TtepitTwoelg tov Generalized Kanban

To obotnua Generalized Kanban mepIAapBavel w¢ €IOIKEC TIEPITITWOEIG Ta
cvotiuota Basestock kol amAd Kanban. ‘Etol ouvdudadel 10 XOPOKTINPIOTIKA
KOl TwV OU0 CUCTNUATWVY HPE OTIOTEAECHO VA EPPOVICETAI WG TIANPECTEPO KOl
IO OKPIBEC GTOV CUVTIOVIOHUO KOl EAEYXO TWV JIOEOPWY OTAdiWV TTapaywyrc
HETOED TOUC.
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KepaAaio 2: - Meprypaen ¢ MoAITikng EAEyxou

Onw¢ TPoava@EPOHNKE, Ol TIAPAPETPOlI OXEAIOOUOL Kal EAEYXOUL OTO
Generalized Kanban eivalr ta K kai S. AvtiBeta oto amAd cOotnua Kanban
LUTTAPXEl HOVO pIa TIOPAUETPOC O aplBudg Kanban o oroio¢ koBopilel
TOUTOXPOVA KOl TO BOCIKO OTIOBspa OANG Kol TOV apIBPO TWV €PYACiwV OF
eEENIEN. ZnVv GAAN Tiepitwaon Tou Basestock n povadikr TIAPAUETPOC Eival TO
S, ou koBopilel T0 BacIKG OTIOBeP OANG OV EAEYXEl OE KaMia TIEPITITWON
TOV apIBUG TWV EPYOCIWV OE EEENIEN.

* NMepimtwon A: ATTAG Kanban. [1]

Otav 1oxvel K = S, 10TE diveTal EVTOAN yiO TTOpAywWYr €VOg VEOU TIPOIOVTOC,
pHOVO OTav LTIAPXOULV Eva 1) TIEPICCOTEPO TEAIKA TIPOIOVTIA OTO OTIOBEUA TNV
OTIyury TIou Kato@BAvel pio {ATNon. AUTO onuaivel 0Tl il EVTOAR yid
TIOPOYWYH EVOC VEOL TIPOIOVTOC EKADETAI TOTE KOl PHOVO TOTE OTOV KATAVAAWOEI
éva €TOIMO TIPOIOV OTIO TNV amoBnkn. To TapaTavw cVoTNUA gival I0080VOUO
pe 10 ocuoTnua Kanban.

» [epimttwon B: Basestock [1]

Otav 1oxLel K = °0, 161 Kapia {ntnon doev Tepiyével atnv oupd O(t) Kal
00eC  Kata@Bdavouv OT0 GCUOTNUO  €I0EpXOVIal  OTIELOEIOg OV ypauun
apaywync. 'Etol n oxéon (1) maipvel v popen: N(t) = M(t). H TtoAitikiy auth
eival 1codVvaun pe autiv Tov Basestock.

» Mepimtwon I Reserve stock Kanban [1]

Ot1av 1oxLel K < S, TOTE diveTal EVIOAN IO TTOPAYWYr EVOC VEOU TIPOIOVTOC,
HOVO OTOV LTIAPXOULV TIEPICOOTEPO OTIO S - K TIpOoidvia OTO aTOBepa TNV
OTlyun TIoL KoTo@Bavel pia ¢ntnon. H TIOAITIKN auth €ival 1Icod0vapun PE autrv
T0v Reserve stock Kanban.

* [Mepimtwon A: Extended Kanban [1]

Ot1av 1oxvel K > S, T0TE diveTal EVIOAN IO TTOPAYWYN EVOC VEOU TIPOIOVTOC,
HOVO OTOV UTTAPXOULV AlYOTEPEC OTIO K — S aVEKTIANPWTEC {NTNOEIC TNV OTIYUN
TIoOU Kata@BdAvel pia {Atnon. H TOAITIKY) auTh €ival 16o0duvapun HPeE auTtrv Tou

Extended Kanban.
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3.1. H évvola TNg TTPOCOUOoIWaNG

To ovotnua TIou €€eTAleTal OTN TIOPOVCA EPYOCIa Kal TIOU TIEPIYPAPETQI
OVOAUTIKA TNV Ttapaypo@o 2.1, sival apkeTd oOVOETO Kal TIOADTIAOKO YIO Vol
ETUAUOEl pE QAVOAUTIKEC N GAAeC pEBOOOLC Kal Yy OUTOV TO AdYyO
XpnolJoTolEital n péBodOC NG TIPOCOMOIWONG, TO TIAEOVEKTAUATA Kal To
XOPOKTINPIOTIKA TN¢ OTtoiag TTapouaiddovial TIoPAKATW.

O 6pog TIPOCOWOIWATN OVOPEPETOI COE HIO EVPEIO CUANOYN HEBGOWVY Kal
EQAPUOYWV HPE OKOTIO TNV Miynon ¢ GCUUTIEPIPOPAC TIPAYHOATIKWY
ouoTNUATWY. H TIpocouoiwan cuvrBwc TpayuatoToleital ge H/Y pe tnv
BonBela KATAAANAOUL AoylOMIKOU. H UTIOAOYIOTIKA] TIPOCOMOIWGN €ival pia
HEBODOC EKTIUNONG KOl LTIOAOYIOMOUD TwWV ISIOTHTWY KOl XOPOKTINPIOTIKWY
OlaPOPWV TIPAYUATIKWY CUCTNUATWVY. 'Evag TEPICCOTEPO TIPAKTIKOC OPIGHOG
NG €vvolag TNG TIPOCOUOoIWaNC gival 0 €ENG:

Mpooopoiwaon eival n TEXVIKA €Keivny KOTA TNV OTIoia dnUIoLPYEITal Kal
oXedlAdeTal €va  LTIOAOYIOTIKO HOVIEAO €VOC TIPAYUATIKOU 1 LTIOTIBEUEVOL
OUCTNPOTOG YE OKOTIO TNV €€aywyr] apIBUNTIKWY ATIOTEAECUATWY 000V aQopd
TNV AEITOLPYiO KOl TNV  CUMPTIEPIPOPA TOU CUCTHUOTOC UTIO OPIOHEVEC
OLVONKeC. H TIpoCcoOpOoiwaN UTIOPEL va XPnNoIUoTIoINBEl TOCO ag ATTAQ PHOVTEAX
OMG 1N Tpaydatik) Tou o&io OTTOOEIKVUETOl OTNV  HEAETN TIOAUGUVOETWV
TIPAYUATIKWY CUOTNUATWVY.

H duvatdotnta TIpocEyyiong TIPAYUOTIKWY CUCTNUATWY PE TIOAD HEYOAN
OKpIBela xwpig¢ TTopadoxeg Kal BEWPNOEIC, OTIWC TIOAAEC (POPEC OTTAITEITOl VO
yivel e AANeC PEBOBOLC (TT.X. AVOAUTIKEG, YPAPMIKO TIPOYPAPUATIONO, Bewpia
amoBepdtwy, Bewpia ovpwv avapovig, KTA.) KaBIoTd tnv TTPOcouoiwan éva
IOXUPO EPYOAEIO GTNV TIEPIOXN TNG ETIIXEIPNCIOKNG EPELVAC.

Me 1 Tax0totn €€€AIEN Twv H/Y tnv teAeutaia deKagTia gival TTpoPavEC OTI
N TIPOCOUOiwaN aTtoKTA 1d1aitepn o&io W EpyaAcio otnv eTiAUCT TIOIKIAWY
TIPOPBANUATWY. ZTNV TIPAYUATIKOTNTA N TIPOCOMPO0Iwan ival évag TTOAD YEVIKOC
OPOC MIOG KOl Ol EQAPUOYEG TNG OEV TIEPIOPICOVTAL OE EVO CUYKEKPIUEVO TIEDIO
(T.X 0€ TIAPOYWYIKEG PBIOPNXOVIKEC MOVADEC) OAAA eTTeEKTEIVOVTAl €LPUTEPO
OTIWC QPAIVETAI KOl OTA TIAPAKATW Ttapadeiypata [18].

H mpooopoiwaon, Omwg o1 TIEPICCOTEPES PEBODOI aVAAUCNC EUTIEPIEXOLV
OUCTNUOTO KOl POVTEAA. Me Tov 6po cUOTNPO BEWPOVPE HIa EYKATACTOON N
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hla dlepyaacia TIou Eite AsIToupyei eite PpiokeTal GTO ATASIO TNC PEAETNG Kal TOU
oxedlaopol. MepPIKA CLOTAUATO OTO OTIOIO N TEXVIKA TNC TIPOCOUOIWwaNG
Bpiokel peyadAn atrxnon divovial TapaKaTw:

e Mo Blognxavikry pgovada n oToio oTtoTeAEiTal oo epyalOUEVOUC,
MNXOVEC, OTIOBNKEVTIKOUC XWPOUC, UETAPOPIKA UETA, KTA.

e Mia tparmela Kol YEVIKOTEPO HIO ETTIXEIPNON TIAPOXNG UTINPECIWY, ME
OIOOPETIKEC  KATNYyOPieC  TIEAOTWV,  UTTOAARAOLC,  OULTOPOTO
punxaviuata avaAnyng (ATM), xpnUoToKIBWTIA, KTA.

e ’'Eva diktuo dlavoung Tpoidviwy, OTIOTEAOUUEVO OTIO €pyooTdala,
OTI0ONKEVTIKOUG XWPOULC, METAPOPIKA péoa, KIA (T.X. OlAloTAPIA,
EUTIOPIKEC ETUXEIPATEIQ).

e Mia eykKaTAOTOON E€TIEIYOLVOWV TIEPIOTOTIKWY OE €VO VOOOKOWEIO, N
oTtoia TIEPIANOUPBAVEL TO TIPOCWTIIKO, TOUC 00BeveiC, TOV EEOTIAIOUO
KTA.

e ’'Eva diktvo H/Y 1o omoio mepdauPdvel Toug €ELTINPEINTEC, TOULC
TIEAATEG, T TIEPIPEPEIAKA KOl TA UNXOVIKA UEPN, TOUC XPNOTEC, KTA.

e ’'EvOg QUTOKIVNTOOPOUOG HE OIOCTOUPWOEIS, KOUBoug, cnuavaon,
oxAuata, KA.

e ‘Eva TOXULECTIATOPIO QTIOTEAOUUEVO QATIO TO TIPOOWTIIKO, TOUG
TIEAATEG, TOV EEOTTAIONO, TOUC TIPOUNBEUTEG, KTA.

e 'Eva 000TIEP-PAPKET OTO OTIOIO Ta KPiolha anueia gival o EAeyxo¢ Tou
OTTI00€PATOC, N EELTINPETNGN TWV TIEAOTWV KTA.

e H avtamokpion piag €10IKAC MOVAdAC AVTILETWTIIONG KATAGTPOPWY
o€ pla eTeiyovoa TIEPITITWON (CEIOPOC, TTUPKAYIA, KTA).

H Tpocopoiwan armoteAei éva 10XLPOTATO EPYOAEI0 OTOV UTIOAOYIOUO NG
OT1I0000NC €VOC CUCTHUATOC (OTIWC TA TIPOAVAPEPBEVT), HUE OTIWTEPO OTOXO
NV BeAtiwaor tou, €101 WOTE N CUPTIEPIPOPA TOL Vva Egival n €MmIBLUNTH Kal
oOPEWVA PJE TOLG OTOXOULC Kal TIC TIPOdIOYPOPEC TIOV £XOuv TeBEL yI auto. H
TIPOCOMO0IWATN, OPWC PTIOPEL va XpNOIPMOTIOINOEl aKOUA Kal yio CUCTHUATA TO
oTtoia dev uv@ioTavial aA\d Ppiokovtal oto oTadlo Tou oxedlaouol. 'Etal
Oivetal n duVATOTNTO OTOV OXESIAOTH, VO EEETACEI TIOANEC EVAANAKTIKEC AVUCEIG
Kal vo ETUAEEEL TNV BEATIOTN, PE EAAXIOTO KOOTOG KOI PNOOUIVEC OUVETIEIEC,

0G0V a@opAd TNV AEITOLPYIO Kal CUUTIEPIPOPE TOU GUOTIUOTOC.
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ZOUQWVA PE TO TIOPATIAVW, N TIPOCOUOIWACN UTIOPEI va XPNOIKOTIOINBEL 1¢
éva TIOAUTIUO gpyaAEgio ANYPNG aTTOQPACEWV.

2€ TIOAAEG TIEPITITWOEIC PE TNV PEBOOO TNG TIPOCOpoiwaong, To {NTOVUEVO
OV €ival TOOO Ta CTATIOTIKA GTOIXEIa yio TNV AEITovpyia TOU CUCTAPATOG, TIOU
Ba TpokOYouv, OAAG TO idl0 TO cuotnua. 'ETol 0¢ TIPWTO OTAdI0 OTaV
onuIovpyeital éva eVIEAWC VEO TIPWTOTUTIO CUCTNHA TO EVAIAPEPOV ECTIALETAI
KUPIWG OTNV TIOIOTIKI) AEITOUPYIO KOl CUUTIEPIPOPA TOU TIOPA OE TTOCOTIKA
oToteAéCpOTO. E@OcOV TO POVTEAO OnuIoupynOei Kol OVTOTIOKPIVETOL OTIC
TIPOJIOYPOPEG, TOTE UTIOPEI 0 OXESIAOTNAC VA TIPOXWPNGCEl OTO ETTOUEVO Brua
TIOU €ival TIOCOTIKEG PETPIOEIC (OTOTIOTIKA OTOIXEId, KTA.).

Z€ TIOANEC TIEPITITWOEIC €ival EEQIPETIKA OVOKOAO £wC adUVOTO Va EEETATEL O
OVOAUTAG OIO@OPETIKA CEVAPIO TOU (UOIKOU OULCTAUOTOG OTIWG TL.X. Vd
OOKIUACEl €VOANOKTIKEC AUCEIC 600V Oa@OPA TNV XWPEOTAEIKN OIdtagn &vog
€PY0OTACiou, I KATIOI0 VEO PnXAvnua o€ pio Tpareda, n Eva agpodpoulo, dIoTI
OTIWC €ival TIPO@AVEC TO KOOTOCG E€ival aTtayopeuTikKO. ‘ETal n A0on 1ng
TIPOCOUOIWONC PE KATIOIO LTTOAOYICTIKO POVTEAO OTTOTEAEL IO TIOAD KOAR Kal
PEOAICTIKI) TIPOCEYYION.

Onwg €ival @QUOIKO N PEBOdOC TNG TIPOCOUOIWCNG EXEl KOl OPICHEVA
pelovekTnuata. ‘ETol Ta ammoteAéopata dgv gival TTAvia akpIfr , OTIwg 1.X. Ba
uTtopoloav va gival Pe pia avoAuTIKE) A0cn. H okpifela tTwv omoteAeoudaTwy
efaptatal and 10 XPOovikO dIACTNPA yio TO OTToio Ba peEAETNBel T0 cuaTnua.
‘Oc0 peyoAUTEPOG €ival 0 XPOVOC TIPOOOMOIWONG, TOOO TO OTIOTEAECUATA
OElyUATIKOI PECOL OPOI) CULYKAIVOUV TIPOG TIC TIOOYMOTIKEC TOUC TIUEG
(TpayuaTikoi péool Opol). ZLVETIWCG N UYEBOdOC TNE TIPOCOPOIwaNg ival pia
XpovoBopa dladikaoia Kal avaAoya PE TNV OKPIBEIa Kal TNV AETITOPEPEID TTOU
ETOLEITAI, OTIOITEI ONUOVTIKY LTIOAOYIOTIKY 10X0¢, N oTtoia BERala OTIC PEPEC
pag SlaTiBeTal ELPEWC PE OXI Kal 1dIaITEPO LYNAO KOOTOC.

Emiong peydAn mpoooxn amarteitar otav e€eTAleTal €va oUOTNUO  HE
OTOXOOTIKEC METORANTEC, OIOTI TA OTIOTEAECUOTA  TIOIKIAOLV IBIOHTEPA, KOl
MTIOpOUV  va  0dnynoouvv ce  AavBacpéva  cuutiepacpata.  TEAOC N
TIpooopoiwaon  dlaxelpideTal OTATIKA KOl OUVOMIKA  HOVTEAX, dlakpItol N
ouvexoug Xxpovou, KoBOoPIoTIKA 1} GTOXOOTIKA.

To povtédo 10 oTtoio e€etddetal OtV TIOPOLCA EPYATia KOTATACOETE OTNV

KOTNyopio Twv duVapIKwWY, S1aKPITOU XPOVOUL Kol KABOPIOTIKWY GUOTNHATWV.
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3.2. To NAoylopuiko Ttpocopoiwonc ARENA 3.0 SM.

To AoylopikG Tipooopoiwong ARENA 3.0 t¢ Systems Modeling
Corporation, eival pia kaBopa "mapabupikn”" e@apuoyn n oToia XPEnNOoIYOTIoIE
OTIOIadNTIOTE TIAQATQOPHA TwV Microsoft Windows® (95,98, NT,2000), yeyovog
TIOL TNV KaBIoTA 1d1aitEpa E0XPNOTN Kal SNUOEIANG. ZUVOLAdel, O Tpia TIOAD
ONUOVTIKA TIAEOVEKTHUATA:

> TNV aTAOTNTA Kal TNV €UKOAIO OTNV XPrjon n oroia cuvavidtal o€
uYPNAOU ETUTTEOOU TIPOCOUOIWTEC,

> TNV €LEAIEIO TTOL TIPOCPEPOLV 01 YAWGCOEC TIPOoagopoiwang (SIMAN),

> TNV duvatoTnTta OAOKANpwaong (integration) pe TIC 10XVPOTEPEG
YAWOOEC TIpoypappatioyol, Omw¢ n Microsoft Visual Basic,
FORTRAN,C, KA.

To Aoylopikd ARENA divel tTnv duvatotnta TIANPOULCG EKUETAAAELONC TWV
TIAPOATIAVW TIAEOVEKTNUATWY, TIPOCEEPOVTAC TNV XPNON EVAANOKTIKWY KOl
OVTOAAGE WY TIPOTUTIWV  (templates) yia v dnuiovpyio  OPKETA
TIOAUGUVOETWVY YPOQPIKWY PMOVIEAWV TIPOCOUOoIwaNCG. IMa AEIToupylkoU AOYyoug
T0  TIPOTUTIA KOl Ol  EVIOAEC TWV YAWCOWV TIPOOOUOIwoNG Kol
TIPOYPOMUATIOPOU, €ival KOTAVEUNUEVEG Ot EEXWPIOTA QUAAA (panels) ava
Kotnyopia. EvaAldooovtag PETOED Twv @QUAAWVY KOl TWV TIPOTOTIWV  Kal
XPNOIUOTIOIVTOCG TIOAAEG (POPEC CUVOLOCHO OUTWV, O XPNOTNC OTIOKTA WId
TIAEIA00  EVOANOKTIKWV AVCEWV, 000 TIOAUCUVOETO KOl AETITOMEPEC €ival TO
povtédo. Ta Tapatdvw Ttapouaialovial oTo oxnua 8 [18].

TéNog 010 ARENA, euTtepléxovial opIcPEVA TIPOCHETA TIPOYPAUMOTO TO
OTTOia XPNOIYOTIOIOVVTAIL VIO AETITOPEPH] OTATIOTIKI] AVAAUCT, Yia TNV cUYKPIoN
OLO N TIEPIOCOTEPWY HOVTEAWV (OVAALCT Cevapiwy), Kal did@opa GAa. To
TIPOCOETO auTa €ival Ta €ENC:

e Output Analyzer
e Input Analyzer
e Scenario analysis
To Output Analyzer xpnoIUoTIOINONKE €LPEWC OTO TIAPOV UOVTIEAO YIO TNV

OTATIOTIKI avAAuan, OTIw¢ Ba avaeepOEei Kal TIOPAKATW (KEQAAQIO 4).
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ser-Created Templates
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ipany-specific
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jpplication Solution Templates
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modeling constructs
i, easy to use
yihilitv
}
pport. Transfer Panels M
sess to more detailed modeling
areater flexibility
y
A
Blocks. Elements Panels
)
J

Iser-Written Visual Basic.
[FORTRAN code

Zxnua 8 - H lepapxikr) dour) touv ARENA. [18]
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3.3. MovtehoTttioinon 1Tov cuvotuato¢ GKCS-AdvInf pe to
AOYIOMIKO Ttpocouoiwong ARENA 3.0 S.M.

To MOVIEAO TOU OUCTHPOTOGC EAEyXOL Tapaywyng / amoBepdtwv
Generalized Kanban Control System - Advance Information evé¢ otadiou
TECCAPWY PNXOVWV €V CEIPA, KOTAOKELAOTNKE OTIWG TIPOAVAPEPONKE HE TNV
BonBeia tou Aoylopikod ARENA 3.0. Ztnv €ikOva 1 TIapoucIAdeTal n YeVIKNA
TIAPACTOCN ME TA ETIPEPOUC AEITOLPYIKA OTolxeio. H Tieplypa@n Kai n
AEITOLPYIO TOU CUCTHPOTOC AVOAVETON TIOPAKATW:

e MépogA:

ApXIK& o1 a@iéel Twv eEwTepikwY (NTACEWV €I0EPXOVTAI OTO GUOTNUA Kal
OULYKEKPIYEVO TTapIoTAvVOVTal YE TNV evioAn ARRIVE, n ormoia mapouaiadetal
OTN €IKOVO 2. ZTO €MAVW PEPOC TNG evioAng ARRIVE divetal n ovouaacia tou
otoBuoUL aQiéswv, ev ouvexeia eTIAEyovTal TO PEYEBOC TNC TTOPTIOOC, 0 PUBUOC
a@IENg Twv (NTNOEwWV, TO PEYIOTO PEYEBOC TNG TTaPTIdOC, EVW TEAOG OTO KATW
MEPOC TNC EVIOANCG OiveTal N ovopacia Tou €OPévou oToBuoL. H evioAn
ARRIVE Tmapouaiddel Kal opiopéva TIOAD XPHOIPa XOPOKTINPIOTIKA OTIWC N
ETUIAOYN] assign KIA.

e Mépog B:

Ev ouvexeia o1 {nmioeig  dpopoAoyolvial TauTOXpova TIPOC Lo
KOTELOUVOEIC:

e N TIPWIN €ival N ouvpd aAvaPovhg TaPaywyrng €E0PTNUATWY OTN
ypouun mopaywyng dadi pye tnv mpwtn VAN (n oroio Bewpeital
OTIEPIOPICTN) Kal

e 1 OeUTEPN €ival N oLPA OVAHPOVAG OVIKOVOTIOINTWY {NTHCEWV TIOL
TIEPIJEVOLY (EQOCOV dev LTIAPXOLV AN aTO TO ATIOBEPA) TEAIKA
TIpoiovTa. H Ttapamdvw OI0dIKAgio TIPAYUOTOTIOIEITAl e TNV EVIOAN
DUPLICATE.

e MépogT:

To emdpevo BApaagopa Twv Xpovo TposldoToinong Tng {tnong. Toaoo ol
TIPWTEC VAEC OGO Kol 0l {NTACEIC € avOpovr], KoBuaTEPOLUVTAl PE TNV EVIOAN
DELAY, yia Xp6vo 1600, 000 opilel n nuepounvia tapddoong (due date) kai o

XPOVOCG LOTEPNONG TwV pnxavwv (lead time). Mo ouykekpipéva ol {NTACEIG O€
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avapovr] kabuotepolvtal amd tnv evioAl DELAY | oOp@wva pe tnv oxéon:
[due date - thow],

OTIOU tnow gival N XPOVIKNA oTiyuny undév tou Aaupavetal n {nmon (t=0).

H €ic0d0¢ TwVv TIPWTWV LAWY TIPOC ETIEEEPYATIO OTNV YPAUUN TTAPAYWYNC
KoBuaoTepeite amo v evioAr] DELAY 2 kal cOP@wva e TNV oxéon:

maxI|O. due date-tnow-lead time!.

H mapamdvw oxéon opiel ta €€nC: n Tapaywyn Ba Eekivioel £QOoov
IKOVOTIOIEITON N ouvlnkn. Eav o opo¢ (due date-tnow-lead time) ceival
apvNTIKOG N undév, anuaivel 0TI n TtapayyeAia gival AN KabuotepnueEvn Kal
Tipémtel va &ekivroel apéow¢ (t=0). ZTnv avTiBemn TEpiTTwaon n mapaywyn
geKIVAEL PETA OTIO TO XPOVIKO SIACTNUO TIOU 0pilel 0 TTapaTtdve 6pog.

e Mépog A:

3TN ouveExela ol {NTNOEIC Kal Ol TIPWTEG VAEC, EI0EPXOVTOl OTOUC OTOBUOUG
ouyxpoviopoU. H Asitoup ' 1oBpoL cuyxpoviouoU gival n &N

vyXpov/opold 1 0 OTtoiog @aivetaol OTO KOATW MEPOC TNC
€IKOVAC 1, N CULUTIEPIPOPA TwV (NTNCEWV €ival n €&Ng: avaloya HE TNV
ouvenkn g evioAng CHOOSE (eikova 4)

e EiTE el0€pxOVTOl OTNV OULPA AVAPOVAC OVIKOVOTIOINTwWY {NTHOEWV
(eova 5) yia va TEPIUEVOLY TO GAUA (EIKOVO 6) EVOC TEAEIWUEVOL
TIPOIOVTOC (ETO1 WOTE VO TIOPad0BEi N TtapayyeAio oTov Xpraotn),

e gite divetal onpa (eikova 6) va TTapadobolyv apécw otov TIEAATN
€POOOV UTIAPXEl TEAEIWHPEVO TIPOIOGV OTNV OULPA CVAPOVAG Twv
TEAIKQV TIPOIOVTWV (dNAadK) OTo aTtOBEUa).

‘Eto1 évag otaBuog ouyxpoviopol artoteAsital amo Ti¢ evioAé¢: CHOOSE,
WAIT kai SIGNAL. Avd mdoa otyur] pio armo T duo Oupég (TEAIKWV
TIPOIOVTIWY KOl avIKavoTiointwv {ntioewv) Ba eivalr adela, dnAadn eite Ba
UTTAPXOULV TEAIKA TIPOIOVTA Kal Kapia avikavoTtointn {hitnon, eite 6a utdpxouv
QVIKOVOTIOINTEC {NTNOEIC Kl KOVEVA TEAIKO TIPOIOV.

EvieAw¢ apouolog sival Kal 0 aTaBuog ouyxpoviopol 2, 0 OTIoIog apopd
NV €i0000 TwWV TPWTWV ULAWV Kol Twv Kaptwv Kanban otnv ypauun
mopaywyng. E@doov urmdpxel €0Ttw Kal pia SlaBEaiun  (EAeVBepn) KAPTO
Kanban otnv avtiotoixn oupd avapovig, TOTE Kal YOVO TOTE ETUTPETIETAI N

€i00d0¢ TPWTING UVANC OTNV ypouun Topaywyns. Q¢ yvwoto ol KAPTEG
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e€oual10d0Tnong Tapaywyng, Kanban, TmpookoAlovvtal TGvw OTo TEPAXIO
OTOV OUTO EICEPXETAl TIPOC ETIEEEPYATia OTNV ypaPPn Tapaywyng. ‘Otav
TEAEIWOEl TNV eTeEepyaania ¢ Kal n TEAELTaio pnxavr, n kKdapta Kanban
OTIEAEVOEPWVETAI ATIO TO TEPAXIO-TIPOIOV KOl ETUOTPEPEI TIIOW OTNV OLPA
OVOHOVAC Yia va dNAWBEL kol TIAAL w¢ SIaBETIN.

Mépog E:

To €TTOPEVO BrUa TIOU TIEPIYPAPETOL OPOPA TO TIOPAKATW CTOIXEIa:

Vv €lkova 7 ttapouaialetal n evioAr) CREATE pe tnv oTtoia dnuiovpyeite
OPXIKA €vaC OLYKEKPIYEVOC apIBPOC Kaptwv Kanban kabwg emiong dnAwveTtal
Kal TO OPXIKO OTIOBEPO e TO OTToI0 EEKIVA TNV AEITOLPYia Tou T0 oVCTNUO.

21NV €Ikova 8 Ttapouaidletal n evioAr.SERVER N omoia ag@opd TIG UnNXaveq
eTegepynaiog. ZT0 ETMAVW PEPOC TNG EVIOANC SiVETal N ovopoaia TG PNXavAC,
OTN OUVEXEID CNMEIWVOVTAl T XOPAKTINPIOTIKA TNG OTIWG, N XwPENTIKOTNTA, 0
XPOvo¢ eTteéepyaaiag Kal d1d@opa AN (OTIwC puBUOC BAaBwv, BApdIEC, KTA.)
T0 oTtoia oTnv TIapoloa epyocia O0ev xpnoldoTtolovvtal 1dlaitepa. TEAOCQ
oivetal N ovopaagia Tou emopévou otabuoL emeéepyaaiag, 0TIov Ba dPOOAOYEI
T0 TePd)IO.

H eikova 9 tapouaoiddel tnv evioAr) COUNT n ortoia agopd toug dId@opoug
METPNTEC TOUC OCUCTNPOTOC MWE TNV Borbeld Twv OToiwV Kataypd@ovIal o
OpPIBUOC TWV EICEPXOMEVWV TEPAXIWV-{NTNOEWV, 01 epyaaieg ev e€eAiel (WIP),
KOBwWC Kal 0 aplOUOg TwV TEAIKWVY TIPOIOVTWV.

-"TENOC OTIC €IKOvVeG 11 kal 12 mapouaoidlovtal ol evioAég STATISTICS kai
VARIABLES, avtiotoixa, O1Tou divovial Ta OTOIXEio Twv HPETORANTWY TIOU
XpnNoIJoTIololvTal 0 KABE TEipaua, €vw TAUTOXPova AduBdvovral Xprolua

OTOTIOTIKA OTOIXEIQ, IDI0HTEPO YIa TNV OVAALGCT] TWV OTIOTEAECUATWVY.
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KE®AAAIO: 3 - MovteloTtoinan tou Zuotruatog GKCS - Advinf

Eikova 2 - O1 A@i&elg Twv EEWTEPIKWOV ZNTHCEWV.

Eikova 3 - H kaBuatépnon ¢ Atnong oVU@Wva Yo TNV NUEpoPnvia tapadoong.
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KE®D®AAAIO: 3 - MovtehoTttoinon tou Zuothpotog GKCS - Advinf

Eikova 4 - H cuvOrkn TTou TIPETIEL VA IKAVOTIOIEITAl €101 WOTE, €ite va Ttapadidetal n

TIOPAYYEAIO OTOV TIEAATH, E€ITE VA TIEPIUEVEL TNV APIEN EVOC TEAIKOU TIPOIOVTOC.
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KE®AAAIO: 3 - MovteAoTioinon touv Zuotrjuatog GKCS - Advinf

Eikéva 5 - H oupd avapovrg Twv avikavoTiointwy {Ntrocwv. To TIPWTO PEPOC TOU

oTaOpoL ouyXpPOoVICHOU.

Eikova 6 - To Oe0TEPO MEPOC TOL COTOBUOL CULYXPOVICHOU. Ol AVIKAVOTIOINTEQ
{NToEIg TNG TTAPATIAVW OUPAC, TIEPIPEVOLV TO orua TTou Ba S00El aTIO £va TEAEIWHEVO

TIPOIOV, £TC1 WOTE VO TIPOXWPNOEL N EKTEAEDT) TOUC.

46
Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 17:00:57 EEST - 3.129.67.244



KED®AAAIO: 3 - MovtehoTttoinon tou Zuotrjpatog GKCS - Advinf

Eikova 7-0O apxIKOg aplBuog kaptwv Kanban pe Tov oTtoio eKiva tnv Asitoupyia

TOUL TO cUCoTNUA. To avAAoyo 10XUEl Kal yid TO apxIKO Stock.

Server HEJ!
|
“c—n-.

achine 1

Capacity

mSmES

Eiéva 8 - H pnxavr) tng yPpoppng Topaywyng.

a7
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KE®AAAIO: 3 - MovteAoTtoinon tou Zuotnuatog GKCS - Advinf

Eikova 9 - MeTpntAg TEPOXiwV.

Depart ED
mm

ii-ji

Station Sfit

ran

Individual Taly
la%> Set Member
None

Depart 1_C
Vi -

Eikova 10 - H TTapadoarn 1wV TEAEIWHEVWY TIPOIOVTWV.
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KE®AAAIO: 3 - MovteAoTtoinan tov Zuotuatog GKCS - Advinf

Time Peisistent St.itisiics

Variable, ad. Current Value, ad.
Venable, lead, Orient Value, le.
Variable, kanban. Current Value
Variable, riock. CurrentValue, s
Variable, t-ap. Current Value, y*
<Endo( Ist>

[V
frequence*:

totwipkl 6

Eikova 11 - METpnon Twv ZTOTIOTIKWY OTOIXEIWV TOU JOVIEAOU.

Variable? |[M|3 Variable
THU kanban
MBkrximlloiBovve stock
<End list>
allies:
<End of list>

Initial Va lies

Eikova 12 - O Tipég Twv Kanban KaBw¢ Kol TwV UTIOAOITIWV HPETABANTWV TOU

ouoTuaToC.
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Ke@aAaio 4 - Meipapatikr AladIKaoia-ATIoTEAEGUATA

KEDPAAAIO: 4

Meipapatikn Aladikaoia -

ATIOTEAECOTO
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Ke@aAaio 4 — Meipapatikn AladIKaoia-ATIOTEAECHOTA

4.1. Zuvaptnon BeAtiotortoinong

H Ttapoloa epyacia €xel w¢ 0TOX0, TOGO TOV TIPOCOIOPICHO TWV IBIOTATWY
€vO¢ ouotruato¢ GKCS-Advinf, 0Ttwg auto TEPIypA@ETal GTA KEQAAAIA 2 KOl
3, 600 kol TNV PeAtiotortoinon tou. O 1810TNTEC €vOC¢ cuoThuato¢ GKCS-
Advinf, agopolv tov apiBuo Twv Kanban (K), to Bacikd améBepa (S) kol Tov
Xpovog TpocgidoToinong ¢ ditnong (1). O TTapaKATw OpPICHOoI  gival

OTIOPOITNTOI YIO TNV KATOVONnan Tou TtpofAnuatoc. 'Etol opioupe:

> hi(i) = To kdoTog dl0TAPNONE NUIETOIUWY TIPOIGVTWY CTNV YPOUUN
apaywyng M(t), § aAAiwg 1o WIP avd povada tou xpovou.

> h2() = 10 kOOTOG SlOTAPNONG TENKWY TIPOIOVIWY COTNV oupd |, f
oAMWG FG avd povada tou Xpovou.

> b(i) = 10 KOOTOC EANEIPNG TEAIKWV TIPOIOGVTIWY, N TO KOOTOG

QVIKOVOTIOINTWV NTAoEWV otV oupd D(t) ava povada Tou Xpovou.

To TPOPANUa BEATIOTOTIOINONG TIOL TIPOKUTITEL €ival 0 TIPOGIIOPICUOC TWV
KOTOAANAWVY TTAPOUETPwWY K Kal S, €101 WOTE va €AAXIOTOTIOINGEl TO PEGO
HOKPOTIPOOeopo  KOOTOG  dloTApnong  ammoBEuatoC Kal 10 KOOTOG
avikavoTointwv {ntioewv. v oxéon 1, o1 TpeIc 6pol oto Oe&i PENOG
a@opolV TO HECO HAKPOTIPOBECUO KOOTOG dloThpnong atmoBéuatog ot

popen tov WIP, tou FG Kal T0 KOOTOC aviKavoTiointwv {NToEwv.

0K=)=%0)P{MK=0+=r®@n.=n+YIMh=o

i1 (=1

Zxéon 1 - Zuvaptnaorn KOotoug Tov cuoTthuatog GKCS-Advinf.

Eidikétepa €dv 10 KOOTN OIOTAPNONCG OTIOBEUATOC KOl OVIKOVOTIOINTWY
{NTNOEWV Eival YPOUUIKA Kal yio AOyou¢ attAoTtoinong divetal n idia Bapunta
OT0 KOOTOC dlatripnong amobéuatog vmo popery WIP kot FG, to0te ol
ocuvaptioelg hi(i), h2(i) kai b(i) €xouv v popen:

hi(i) = h2(i) = h(i) = h* i, kai

b(i) = b *i, 6tou h kal b eival otaBepéc.
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Ke@aAaio 4 - Meipauatikn Aladikaoio-ATIOTEAETUOTA

‘ETol a0p@wva pe TIC TTOPATIAVW TIOPAdoXEC, TO BEATIOTO S, dnAadn T0 S*,

TIPOKUTITEl OTIO TNV oXéan 2.

*=argminS20 \P(NK <S)> 1

b+h

Zxéaon 2 - YTTIOAOYIOPOG TOou S*

H moapamdvw oxéon dnAwvel 0TI T0 BEATIOTO S* yio éva CUYKEKPIYEVO K,
gival 0 PIKPOTEPOC AKEPOIOG OPIBPOC YIO TOV OTIOIO IKAVOTIOIEITaL N oXeon 2. To
NK Qavo@EPETal OTO GUVOAIKO apIBUO Twv TIPOIOVIWV TIOU Ppiokovial avd
Ao XPOVIKA OTIyur) 1060 otnv oupd O(t), 6co kai ato WIP (dnAadn to
oLVOAIKO WIP 1 totwip, 0Ttwg Ba avagepOei Kal TTapAKATW).

NAPATHPHZH: H oxéon 2 1ox0el vovo via 1=0.

Emiong, n mopaywyikn Kavotnta f n Yéylotn mapoxr tou cuotiuatog {TH
OTIWC avaEEPBNKe Kal 0To Ke@AAalo 2, e€aptatal pévo amo ta K Kal Ol amo
10 S. 'Et0l av 0 puBuog a@iEng Tng {Nnaong oKOAOUBED EKOETIKN) KOTavoun He
HEON TIUR A, OTIWC E€TTONG Kal 0 PUBUOC eTeEEpyaaiog TV M UNXAVV
OKOAOUOE( EKOETIKA] KATAVOWPIN) PE MPECN TIUA WY, TOTE N PEYIOTN TIAPOXH TOU
OUCTHPOTOC diveTal aTto TNV axéon:

?V 4
TH =p/[1+(m-1 /K]

Zxéan 3 - Zx€on YTIoAoylopoU Tou Kmin

Oewpeital 011 0 PECOC PLBPOC APIENG TNC {NTNONG £XEl UIO OCLYKEKPIUEVN
TIUN TETOIO WOTE UTIAPXEl EVOC TIETIEPOCHEVOCG apIBUog KapTwv Kanoan K, yia
TOV OTtoioV IKavoTTolEital n {ntnon, dnAadn:

THK > A, yia K > Kmin

H maparmdvw ox€on XPNOIUOTIOIEITAl YIO TOV UTTOAOYIOUOU TOU EAAXIOTOUL
ekeivou K, Kmin yia 1o OTIOi0 IKOVOTIOIEITON N TIOPOXN KOl €XEl vonua n
A€ITOLpYia TOU CLOTAUOTOC. XTNV OVTIBETN TEPiITTIWON, OnAadrn yia éva
HIKPOTEPO K 1O cuotnua dev dOLAEVEL, dIOTI 0 PUBPOG APIENE TwV {NTNOEWV

gival PeyaAUTEPOC OTIO TOV PUBUO ETIEEEPYOTIOG TWV UNXAVWV Kol €101 Ol
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KegpaAaio 4 - Melpapatikr) AladIKaoia-ATioTEAEGUATA

oUPEC Ba  TANBaivouv  aveEEAeyKTO HEXPI TO  ATIEIPO, YEYOVOG TIOU
TIaPATNPNONKE Kol aTtO TIG TIPOCOMPOIWCEIC TTov diE€nxonaav. (to ARENA armo
éva onueEio Kol PETA OTIOU CLCOCWPELOTAV ATtElPEC (NTACEIE, aduvaTovaE va
OVTOTIOKPIBEL Kal “KOAAOVGCE”, eV N JIAPKEID TIPOCOWOIWAONG £QPTACE PEXPL Kal

5 wpeg amod 20 AETITA TIOU ATAV 0 HECOC 0POC!).

4.2. EktéAeon MNeipoudtwv
Ta mepapata diegnxbnoav oto Epyoaotpio Opydvwong Mapaywyng tou
TUNUOTOG, OTO UQICTAUEVO €0WTEPIKO Oiktuo H/Y Windows NT 4.0, pe v

BonBeia touv Aoyiopikov ARENA Kal KAtatdooovTal G€ 2 KATnyOopieg:

1. Kamyopia A: TMapoucia ‘Eykaipng TIpoEIdomoinong 1ng
Znmong (T * 0)

2. Katnyopia B: Amtouaoia ‘Eykaipng mtpogidortoinong tng Zntnong
(t-0)

4.3. Katnyopia A - Mapovuacia ‘Eykaipng MNposidottoinong tng
Znmong (1> 0)

>tnv Katnyopia A TiepidapBdavovtal 2 oIpEC TIEIPAUATWY, Kal Ol TIOPAPETPOL

TIOL XPNOolJoTTololvTal Eival ol €EAC:

4.2.1. Zepa Al: EkBetiki Katavopn (1,1,1,1), 1®0
> PuBuog AQiEng tng ZNtnong — EkBetikn Kotavour pe yéon uun A =
0,8
AnAadn atn govada Tou Xpovou elggpyovtal 0,8 {ntroeiC.
> Pubuog emeepyaoiag Twv pnxavwv - EkBetikr) Katavoury pe péon
TR Pl = 2 =3 =pd = 1.
> Ty ouvieAeoty BaplINTAC yia T0 KOOTOC dlOTAPNCNE amobEuaTog:
h =5.
> Ty ouviedeot) Papdtntag yio 10 KOOTOC  OVIKOVOTIOINTWV

{ntioewv: b = 1. €10l n TP TV Adyou eival: b /b+h =0,1666
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KepdAaio 4 - Meipapatikr Alodikaoio-ATtoteAéopata

> O TuéG NG TrpocsldoTioinong ¢ {ntnong Tou XpPnoluoTtololvIal

sivat: T=0, 4, 8, 10, 12, 16, 20, 25\ka1 40.

H oxéon 1 yia AGyoug armAdtnTag Taipvel TNV Hop@N:
COST = h*(WIP +FP) + b*QD

O Xpovo¢ Tpocopoiwang Tou Xpnolpotoindnke fnrav 300.000 XPOVIKEC

MOVAdEC YIO OAEC TIC OEIPEC TEIPOUATWY Kal yia TIC 2 Katnyopieq. AuTO

onuaivel 0t To olLoTNUa €€ETACONKE yia 240.000 {ntroelg 0eAOUEVOL OTI O

puBOg A@iEng civar 0,8. Ta armoteAéopata Tapouaialovial oTov TIivoka 3

TIOU OKOAOUOEI:

1 2 3

=0

K S* (h5, b,) KOZTOZ (hs.bO

13 15
15
16
17
18
19
20
21
23
25
28
30
32
35
37
40

[y
o

O 0O 0 O O O 0O O O 0O 0 00 00 O
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108,252
83,658
82,920
81,959
84,223
82,870
83,852
86,591
85,098
87,430
87,055
90,820
89,203
88,945
88,770
89,904

WIP

12,440
13,077
13,507
13,655
14,119
14,055
14,365
14,837
14,747
15,236
15,253
15,899
15,644
15,613
15,608
15,787

FP

1,008
0,603
0,653
0,550
0,563
0,627
0,6287
0,617
0,665
0,650
0,482
0,651
0,668
0,680
0,500
0,683

QD

41,014
15,258
12,120
10,933
10,814
9,460
8,884
9,320
8,040
8,000
8,380
8,070
7,643
7,480
8,230
7,554

54



Ke@dAaio 4 - Meipapatikr) AladIKaoia-ATIOTEAECHATA

L=4

L=3

L=3

L=4

L=3
L=4

L=4

L=3
L=4

L=3

L=4

L=3
L=4

L=3
L=4

13

13
13

13
13
13
13

13
13

13
13

13
13

15
15

15
15

15
15

15
15

15
15

17
17

17
17

20

15
15

13
13
10
10

11
11

13
13

111,133

108,477

117,307
108,11

108,335

109,4775

110,715

114,165

85,435

84

83,365
83,275

83,823
83,557

87,513

88,745

83,182

12,44

12,44

12,47
12,44

12,44

12,44

12,44

12,44

13,077

13,077

13,077
13,077

13,077
13,077

13,077

13,655

13,655
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2,688

1,4119

0,8274
1,018

0,555

0,2455

0,119

0,229

1,598

1,025

0,466
0,57

0,21
0,285

0,523

2,88

1,286

35,493

39,217

50,82
40,82

43,36

46,05

47,92

50,82

12,06

13,49

15,65
15,04

17,388
16,747

19,513

5,07

3,477
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Ke@aAaio 4 - Meipapatikr) Aladikagio-ATioTEAECPATA

=3 17 7
L=4 17 7

—
1
D
-
~
»

L=3 17 5
L=4 17 5
L=3 17 2
L=4 17 2
L=3 20 9
L=4 20 9
L=3 20

L=4 20

L=3 20 6

L=3 20 5
L=4 20

L=3 20 2
L=4 20 2

L=3 25 9
L=4 25 9
L=3 25
L=4 25
L=3 25

L=4 25 5

L=3 25
L=4 25

1=8

L=8 13 13

81,9190
81,8895

81,622

81,975

81,603
85,484
85,766

85,6139

83,04255
83,911

82,785
83,484

82,806
83,339

86,292
87,745

89,3686

37,5315

87,103
86,87

91,335

108,735

117,262
107,9282

13,598
13,655

13,655

13,598

13,655
13,598
13,655

14,365

14,279
14,365

14,279
14,365

14,279
14,365

14,279
14,365

15,236

15,236

15,226
15,236

15,236

12,44

12,47
12,44
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0,59701
0,73714

0,526
0,273
0,356

0,421
0,647

1,455

0,68165
0,838

0,472
0,6

0,309
0,4092

0,4588
0,758

1,5061

0,8667
0,318

0,423

0,785

1,655

0,685
0,85424

10,944
9,9288

10,717
12,62
11,548

15,389
14,256

6,5139

8,2393
7,896

9,03
8,659

9,866
9,468

12,603
12,13

5,6581

7,018
9,383

8,575

11,23

38,26

51,487
+1,457
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KepaAaio 4 - Meipapatiki Aladikaoia-ATtoteAéopata

=7 13

L=8 13 7 108,1425 12,44 0,5565 43,16
L=7 13

L=8 13 5 108,766 12,44 0,327 44,931
L=7 13

L=8 13 2 110,452 12,44 0,108 47,712
L=7 15 9

L=8 15 9 86,372 13,077 1,9532 11,221
L=7 15 7

L=8 15 7 84,423 13,077 1,295 12,563
L=7 15 5

L=8 15 5 83,309 13,077 0,776 14,044
L=7 15 3 83,16 13,077 0,299 16,28
L=8 15 3 83,035 13,077 0,398 15,66
L=7 15

L=8 15 2 83,209 13,077 0,26 16,524
L=7 15 0

L=8 15 0 84,1275 13,077 0,0791 18,347
L=7 17 9

L=8 17 9 86,9635 13,655 2,4481 6,448
L=7 17

L=8 17 7 84,037 13,655 1,627 7,627
L=7 17 5

L=8 17 5 82,136 13,655 0,977 8,976
L=7 17 2 81,589 13,598 0,241 12,394
L=8 17 2 81,237 13,655 0,327 11,327
L=7 17 1

L=8 17 1 81,435 13,655 0,194 12,19
L=7 17

L=8 17 0 81,87 13,655 0,0992 13,099
L=7 20 9

L=8 20 9 90,2625 14,365 2,7625 4,625
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Ke@aAaio 4 - Melpapatikn Aladikaaio-ATtoTEAECUAT

L=8

L=7
L=8

L=7
L=8

L=8

L=8

L=7
L=8

L=7
L=8

L=7
L=8

L=7
L=8

L=7
L=8

L=7
L=8

L=10
L=10

L=10
L=10

L=9
L=9

L=10
L=10
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20

20
20

20
20

25
25

25
25

25
25

25
25

25
25

25
25

13

17

17

86,721

84,33

82,388
82,932

83,02

83,3766

94,369

90,591

88,013

86,678

86,459

86,5179

86,8435

107,8625
107,9605

82,8735
B3.1985

B1.295
B1.5415

31,2305
31,12

14,365

14,365

14,279
14,365

14,365

14,365

15,236

15,236

15,236

15,226

15,236

15,236

15,236

12,44
12,44

13,077
13,077

13,598
13,598

13,655
13,655

1,839

1,107

0,271
0,374

0,223

0,11492

2,873

191

1,147

0,281

0,388

0,231

0,1187

0,7767
0,6263

0,4695
0,1903

0,4582
0,1659

3,5919
3,2402

5,701

6,97

9,638
9,237

10,08

10,977

3,824

4,861

6,098

9,143

8,339

9,1829

10,07

41,779
42,629

15,141
16,862

11,014
12,722

3,996
11,644
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KegpaAaio 4 - Meipauatiki AladIKaoia-ATIOTEAECUOTO

L=10 20 2 82,739 14,365 0,275 9,539
L=10 0 83,1285 14,365 0,6733 7,937
L=10 25 2 86,7105 15,236 0,6967 7,047
L=10 0 86,2391 15,236 0,2847 8,6356
1=12

L=11 13 9

L=12 13 9 108,2895 12,44 1,4479 38,85
L=11 13 7

L=12 13 7 107,8425 12,44 1,0401 40,442
L=11 13 6 117,066 12,47 0,6858 51,287
L=12 13 6 107,77 12,44 0,862 41,26
L=11 13 5

L=12 13 5 107,808 12,44 0,701 42,103

L=11 13 2
L=12 13 2 108,5425 12,44 0,3235 44,725

L=11 13 0

L=12 13 0 109,53 12,44 0,156 46,55
L=11 15

L=12 15 9 90,8345 13,077 3,2291 9,304
L=11 15

L=12 15 7 87,603 13,077 2,357 10,433
L=11 15

L=12 15 5 85,1555 13,077 1,6159 11,691

L=11 15 2

L=12 15 2 83,038 13,077 0,763 13,838
L=11 15 0 82,819 13,077 0,2748 16,06
L=12 15 0 82,704 13,077 0,374 15,449
L=11 17

L=12 17 9 93,215 13,655 4,022 4,83
L=11 17

L=12 17 7 88,795 13,655 2,952 5,76
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Ke@aAaio 4 - Meipapatikr) AlodIKOoia-ATIOTEAECUOTO

=11 17 5

=12 17 5 85,2755 13,655 2,032 6,8405
L=11 17

L=12 17 2 81,8666 13,655 0,9639 8,7721
=11 17 0 81,065 13,598 0,353 11,31
L=12 17 0 80,9265 13,655 0,4739 10,282
L=11 20

=12 20 9 97,7175 14,365 4,5377 3,204
L=11 20

=12 20 7 92,465 14,365 3,33 3,99
L=11 20

L=12 20 5 88,26 14,365 2,295 4,96
L=11 20

L=12 20 2 84,043 14,365 1,092 6,758
=11 20 0 81,96 14,279 0,398 8,575
L=12 20 0 82,7305 14,365 0,5399 8,206
L=11 25

L=12 25 9 102,346 15,236 4,736 2,486

L=11 25 7

L=12 25 7 96,775 15,236 3,474 3,225

L=11 25

L=12 25 5 92,2685 15,236 2,3897 4,14

L=11 25

L=12 25 2 87,723 15,236 1,132 5,883

L=11 25 0 86,285 15,226 0,416 8,075

L=12 25 0 86,279 15,236 0,558 7,309
T =16

L=10 17 0 82,9315 13,846 0,2285 12,559

L=16 17 D 32,535 13,655 1,274 7,89

=20
L=8 15 D B4,017 13,034 D.0788 18,453
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Ke@aAaio 4 - Meipapatikn AladIKaoia-ATTIOTEAETHOTA

| =10 15 0 83,4335 13,151 0,1819 16,769
L=15 15 0 87,27 13,285 0,7198 17,246
L=20 15 0 86,116 13,077 2,007 10,696
L=8 16 0 83,3345 13,472 0,0851 15,549
L=10 16 0 82,287 13,435 0,2096 14,064
L=15 16 0 81,9695 13,46 0,9035 10,152
L=20 16 0 86,239 13,507 2,206 7,674
L=8 17 0 83,6 13,854 0,0948 13,856
L=10 17 0 81,484 13,734 0,2346 11,641
L=15 17 0 82,3335 13,733 0,9969 8,684
L=20 17 0 86,8735 13,655 2,5291 5,953
L=5 18 0 84,9555 13,988 0,0145 14,943
L=8 18 0 81,234 13,774 0,11 11,814
L=10 18 0 81,543 13,886 0,2616 10,805
L=15 18 0 82,6187 13,926 1,0845 7,5662
L=20 18 0 89,0647 14,119 2,538 5,7797
1=25
L=10 15 0 84,8985 13,225 0,1787 17,88
L=20 15 0 89,659 13,285 1,785 14,309
L=10 16 0 82,0081 13,444 0,21462 13,715
L=20 16 0 86,041 13,46 2,248 7,501
L=10 17 0 81,611 13,724 0,2328 11,827
L=20 17 0 87,261 13,733 2,4852 6,17
L=10 18 0 82,36715 13,988 0,24903 11,182
L=20 18 0 88,0958 13,926 2,6634 5,1488
N o

L=10 15 0 82,5535 13,156 0,1797 15,875
L=20 15 0 85,4317 13,072 2,0381 9,8812
L=40 15 0 126,803 13,077 11,449 4,173
L=10 16 0 80,672 13,338 0,2224 12,87
L=20 16 0 86,4107 13,468 2,2508 7,8167
L=40 16 D 132,8447 13,507 12,641 2,1047
L=10 17 D B3,6835 13,881 0,2275 13,141
L=20 17 D B7,7801 13,822 2,3843 5,7486
L=40 17 3 138,3562 13,655 13,769 1,2362
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Ke@dAalo 4 — Meipapatik Aladikagio-ATtoteEAéopaTa

L=10 18 0 81,5651 13,931 0,2598 10,6111
L=20 18 0 88,5515 13,964 2,6449 5,507
L=40 18 0 141,378 14,119 13,925 1,158

Mivakag 3 - ATtoteAéopata Zelpag Mepapdtwy Al.

AvdaAuon Mivaka 3.

K&Be pia ypauuny TOu  TrivaoKO Qvo@EPETOl Kol O€  éva  TIEipapa
TIPOCOUOoIwoNG. APXIKA aTto TNV oXxéon 3 uTtoAoyiobnke 10 eAdxioto K, K™
ylo TO OTI0i0 Asitovpyei To ocvoTnua. H iy} touv Tpocdiopiotnke K =13. 'Etol
EKTEAWVTOC MIO TIPWTN OCEIPd TIPOCOUOIWOEWY, HE TIC TIAPOUETPOUC TIOU
ava@EPONKav TTaPATIAVW, Kal yio OTIOIOONTIOTE S, OTIWC TIPOKOTITEI ATIO TNV
oxéon 2, mpoodiopicbnke 1o BEéATIOTO S*, pe Vv Pondeia tou OUTPUT
ANALYZER (Bon6nukol gpyaAeiov tou ARENA) - eikdva 13. YTevOupiletal
OTl T0 BEATIOTO S €ival €KEIVO yla TO OTI0i0 T0 GUVOAIKO WIP (totwip) yivetal

MEYOADTEPO ATIO TOV AGYO b /b+h.

N*antr

Eikova 13 - To OUTPUT ANALYZER. Z1tnv 6n otAAN mtapouaciddetal n lavotnta va
vrtapxouv N Tpoiovta oto totwip (M+0), evw n TP touv S* divetal amo v 3n GTHAN.

AuTO 10XVEl povo yia 1=0.
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Ke@daAaio 4 - Meipauatikr Aladikaoio-ATtoteAéopata

ATO T¢ avagopég (Reports) mou mapexel 1o ARENA oto T1éAog KABe
Tipooopoiwong, (BA. MAPAPTHMA B) eAfjebnoav ol tipég twv WIP, FP
(TEAIKA TTpOidvTa) Kail QD (avikavoTtointeg {noelg). 'Etal tpoadlopiocbnke 1o
KOOTOC yio K&Be Tiur) Tou K, amo K=13 - 40. BéBaia, dev LTTOAOYIOBNKE TO
KOOTOC yla KABe T oAAd yio dlacTAuoTa, €101 WOTE va Ppebei o K*. 1
OULVEXEID TTOPATNPNONKE OpOAR aLENon Tou KOOTOULG Kal Yo auto Ogev
XPEIAoONKE va e€etagBolv pia -pia OAeC ol TIHEC Tou K w¢ 10 40 (OT0UL TO
oloTNUO TIAOV TIaipvel TNV Pop@r OTIAOL Basestock), oAAG OpPIOUEVEG
EVOEIKTIKEC. ZTnV ouaia, yia 1=0, n BeAtioTormoinon yivetal pévo wc 1mpog 10 K,
AOYW TOU OTI T0 BEATIOTO S, LTTOAOYIlETaN aTTELOEIOC ATTO TNV TIPOCOUOIWOT.

TNV TEPITITWON OPWC TNG EyKalpng TiposldoTtoinong tng ¢ntnong (t*0) ta
TIPAYHOTA €ival SIO@OPETIKA Kol OPKETA TTIo SUOKOAA. AOYw TOU OTI deV IOXVEL
Tia n oxéon 2, n BeAtiotomoinon yivetal w¢ Tpog Kal Ti¢ duo TtapapeTpoug K
Kat S.

Omw¢ Qaivetal Kal aTov TTivaka 3, yio KABe Tiur) Tou T = 4 — 40, emixelpeital
0 UTTOAOYIOUOC, HE JIAQOPEC TEIPEC TIEIPANATWY, TOU BEATIOTOU {EVYOUC TIHWVY
(K.S), evw TapAdAAnAa vTtoAoyidetal N BEATIOTN TIYr) TOU T, T, yla TNV OTIoix TO
arofepa pundevidetal. AuTO onuaivel OTI OO TNV TIPN auth (T¥) Kal TEpa dev
xpeladetal diatrpnon amnobéuartoc (S*=0) 40Tl 0 XpOVOC TIPOEIdOTIOINONG TNG
{NTNOoNC €ival ApKETOC €101 WOTE VO IKAVOTIOIOVVTOL OAEC Ol TIAPAYYEAIEC XWPIC
kKaBuotépnon. OucIOoTIKA UTIAPXEl Mo Kpiown Ty (%) tou  Xpovou
mpoegidoroinong m¢ {Anong, ylia tv oroia To BEATIOTO aTtOBepa yivetal
pundév. Edv 0 xpovog mposidoTtoinong tng {Ntnong givai peyaADTEPOG OTIO TNV
Kpiolun Ty, TOTE KOl TIAAL OXI POvVo Ogv  dlaTNPOUUE aTIOBepa, OAAA
KaBuaoTtepolpe TNV €vapén Tapaywyng Katd v dla@opd autol Tou XPOVou
OTTIO TNV KPioIun Tiun.

JUYKEKpPIPEVO €av To =10, yia K=17 kai 0 XpOvog TIPOEIdOTIoINaNC ¢
Ntnong eival =15, 10TE N €vapén Topaywyri¢ KaBLOTEPEITAl KATA 5 XPOVIKEG
povadeg. AEloonUEIWTO gival Kal To Yeyovog 0Tl T0 BEATIOTO K TTOPAUEVEL OTNV
TunR 17, OTw¢ Kal otnv Tepintwaon omov 1=0. Ta Ttapamdvw @aivovial oto

ypaenuata (1-3) tou akoAouBouv:
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Kepdhaio 4 - Melpapatikn Aladikagia-ATtoTeAECUATA

MeTaBoAr Tou S cuvapThcel Tou T, yia didgopa K

B
4 —K=13
13c ——ag,
1 7 Cour —K=15
con* ST . —A—K=17
f —H—K=20
—K=25
" T\J. t 1
0 2 4 6 8 T 10 12 14 16 It3
T 0 4 8 10 12 16
K=13 15 13 9 7 6
K=15 10 7 3 2 0 0
K=17* 8 5 2 0 0 0
K=20 8 5 2 0] 0 0
K=25 8 5 2 0 0 0
Mpdaenua 1 - MetaBoAr Tov S cuvapTroEl TOL T, yia didgopa K.
MetafoAn tou S cuvaptioel tou K, yia diagopa T
K 13 15 17+ 20 25
T=0 15 10 8 8 8
= 13 7 5 5 5
=8 9 3 2 2 2
T=10 7 2 0 0 0
T=12 6 0] 0 0 0
T =16 0 0 0 0
poenua 2 - MetafoAn tov S cuvapTtroel Tou K, yia didgopa T.
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Keg@aAaio 4 - Meipapatikr) AlodIKacia-ATIOTEAECHOTO

Metaf3oAr Tou S cuvopTHOoEl Tou T, yio K=K*=17 -expo(l)

Mpa@nua 3 - MeTaoAr Tov S oLVAPTOEL TOL T, yia K=K*=17 - expo(1)

4.2.2. Zeipa A2: EkBetikn Katavoun (1, 1.5, 1, 1.5), 1®O

O1 TTapAPETPOI TIOU XPNOIYOTIOIOVVTAl GTNV oelpd A2, €ival ol &€Nc:
> PuBudg AgiEng tng Zntnong - EkBetikry Katavopn pe peéon Tiun
A=0,8
AnAadn otn pyovada Tou xpovou elgépxovtal 0,8 (Nt oEiC.
> Pubuodq emelepyaciag twv pnxavwv - EkBetiky Katavoun pe péon
TR U =p3 =1 kKot P2 = p4 = 1,5.
> Ty ouvteAeot BapltNTog yio TO0 KOCGTOC dIaTHPNoNG ammoEéuaTtoc:
h=1
> Ty ovviedeot) PBapdtNtag yio T0  KOOTOC  QAVIKOVOTIOINTWY
{ntioewv: b = 1. €101 n Tyn 0L Adyou civat: b /b+h =0,5
> 01 TgEC NG TIPoeldoTToinong t¢ dNTnong Tou XPNOoIYoTtololvTal
eiva: T=0, 4, 8,10,12,16, 20, 25 ka1 40
Ouolo0TIKA TO POVO TIou aAAAlel otnv oegipa A2 eival 0 pubuog
eTEEEPYOTiag TWV pnXavav Kol TiuEG h kol b. Tolto emdpd Aueca GTOV
TIPOCdIOPIOUO TOU eAGXIOTOU Kmjn, eTteldr n oxéon 3 dev 1oyvel TIAéov. 'ETal 0
TIPOCdIOPICUOE  TOL  TIPAYUATOTIOIEITON  PE  TIPOoOpoiwon. To K™
uTtoAoyiobnke ico pe 8 (evw otnv Al Krp=13). Ta ormoteAéopata
TTapouaiadovTal GToV TTiVOKA 4 TIOL OKOAOUBEI:
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Ke@aAaio 4 - Meipapatikn Aladikaoio-ATioTEAECUATA

_=3

L=3
L=4

L=4

L=4

L=3
L=4

L=3

© oo ~N X

11
12
13
16
19
22
25
35
40

t=0
S*
212
18
13
11
10
10

© O © O o o

r=4
S*
20
20

18
18

14

16
16

12
12

KOZTOZ
166,4111
22,11442
16,36128
15,00108
14,87046
13,30076
14,7294

14,77286
14,7754

14,95454
15,25192
15,64436
15,58786

COST
21,9241
22,0207

21,4479
21,5649

21,1595

21,1481
21,2613

21,1593
21,2638

22,1542
22,1676

23,6422

WIP
6,956
7,3254
7,762
8,039
8,359
8,6423
8,963
9,443
9,671
9,868
10,153
10,437
10,42

WIP
7,3083
7,3225

7,3083
7,3225

7,3225

7,3083
7,3225

7,3083
7,3225

7,3083
7,3225

7,3083

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 17:00:57 EEST - 3.129.67.244

FP
64,0026
4,37951
2,96964
2,45304
2,11673
1,62523
2,2297

1,83943
1,8897

1,93327
1,87596
1,86418
1,86393

FP
7,1595
7,399

5,9214
6,176

3,9688

4,7715
5,0197

2,777
3,0213

1,2749
1,4731

D.5189

QD
95,4526
10,40951
5,62964
4,50904
4,39473
3,03323
3,5367
3,49043
3,2147
3,15327
3,22296
3,34318
3,30393

QD
7,4563
7,2992

8,2182
8,0664

9,8682

9,0683
8,9191

11,074
10,92

13,571
13,372

15,815
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=4

=3
L=4

L=3

L=4

L=3
L=4

L=3
L=4

L=3

L=3

L=3

L=4

L=4

L=4

L=4

L=4

10
10

10
10

10
10

10
10

10
10

12
12

12
12

12
12

12
12

12
12

16

16

16

13
13

11
11

12
12

10
10

23,5284

15,771
16,2048

15,068
15,443

14,6939
14,9637

14,7101
14,8371

15,1715
15,124

15,5949
15,9029

14,8396
14,8553

14,4439
14,4303

14,4819
14,2763

15,0272
14,6128

15,1751

14,653

14,6026

7,3225

8,009
8,039

8,009
8,039

8,009
8,039

8,009
8,039

8,009
8,039

8,6259
8,6423

8,6259
8,6423

8,6259
8,6423

8,6259
8,6423

8,6259
8,6423

9,4439

9,443

9,443
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0,6559

5,176
5,652

3,824
4,271

2,637
3,0318

1,6451
1,9685

0,8758
111

4,9461
5,525

3,5687
3,568

2,371
2,789

1,39
1,712

0,6623
0,8805

3,639

2,38

1,3536

15,55

2,586
2,5138

3,235
3,133

4,0479
3,8929

5,056
4,8296

6,2867
5,975

2,0229
1,7356

2,645
2,645

3,447
2,999

4,466
3,922

5,739
5,09

2,0922

2,83

3,806
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L=4

L=4

L=4

L=4

L=4

L=4

L=4

L=4

L=4

L=4

L=4

L=4

L=4

L=4

L=8

16

19

19

19

19

19

25

25

25

25

25

35

35

35

35

35

3 15,1041
9 15,2825
7 14,6865
5 14,5725
3 15,0332
1 16,11928
9 15,7054
7 15,15
5 15,066
3 15,54
1 16,6258
9 16,0477
7 15,515
5 15,449
3 15,9372
1 17,0348
t
r=8
S* COST
16 21,7455

9,443

9,6715

9,6715

9,6715

9,6715

9,6715

10,153

10,153

10,153

10,153

10,153

10,437

10,437

10,437

10,437

10,437

‘HH

WIP
7,3225
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0,6041

3,742

2,444

1,387

0,6177

0,16078

3,7016

2,424

1,382

0,619

0,1618

3,667

2,401

1,368

0,6122

0,1608

[
|

»

FP
8,857

5,057

1,869

2,571

3,514

4,744

6,287

1,8508

2,573

3,531

4,768

6,311

1,9437

2,677

3,644

4,888

6,437

QD
7,566
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=8 8 12
L=8 8 10
L=8 8 8
L=8 8 6
L=8 10 7
L=8 10 5
L=8 10 3
L=8 10 1
L=8 12 6
L=8 12 4
L=8 12 3
L=8 12 2
L=8 12 1
L=8 12 0
L=8 16 5
L=8 16 3
L=8 16 1
L=8 16 0
L=8 19 5

21,1179

21,0865

21,2705

21,6875

15,0836

14,7132

14,7239

15,181

14,5834

14,1357

14,0756

14,1363

14,3329

14,67

14,7468

14,3676

14,4956

14,78141

14,8202

7,3225

7,3225

7,3225

7,3225

8,039

8,039

8,039

8,039

8,6423

8,6423

8,6423

8,6423

8,6423

8,6423

9,4439

9,4439

9,4439

9,4439

9,6715
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4,5434

3,528

2,62

1,828

3,6886

2,503

1,5089

0,7373

3,4661

2,2423

1,7122

1,243

0,8409

0,5097

3,0250

1,8362

0,9002

0,54311

3,1108

9,252

10,236

11,328

12,537

3,356

4,1712

5,176

6,4047

2,475

3,2511

3,7211

4,251

4,8497

5,518

2,277

3,0875

4,1515

4,7944

2,0379
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_=8

L=8

L=8

L=8

L=8

L=8

L=8

L=8

L=8

L=8

L=8

L=10
L=10
L=10

L=12

L=12

L=12

19

19

19

25

25

25

25

35

35

35

35

12
12
12

=10

S*

14,3634

14,43623

14,705

15,2567

14,8412

14,93946

15,2112

15,6113

15,216

15,3302

15,6091

14,0044
13,9823
14,0889

21,0008

21,0425

21,309

9,6715 11,8824 2,8095
9,6715 0,91883 3,8459
9,6715 0,5532 4,4803
10,153 3,0764 2,0273
10,153 11,8686 2,8196
10,153 0,91776 3,8687
10,153 0,5536 4,5046
10,437 3,0505 2,1238
10,437 11,8528 2,9262
10,437 0,9099 3,9833

10,437 10,5494 4,6227

llr
HHOP

WIP FP QD
8,6423 1,977 3,3851
8,6423 1,466 3,874
8,6423 11,0196 4,427
s MANC, .V

INIP FP QD
7,3225 4,0803 9,598
7,3225 3,101 10,619
7,3225 2,2345 11,752
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L=12

L=12

L=12

L=12

L=12

L=12

L=12

L=12

L=12

L=12

L=12

L=12

L=12

L=12

L=12

L=12

L=12

L=12

10

10

10

10

12

12

12

16

16

16

19

19

19

25

25

25

35

21,8133

14,7576

14,5869

14,5083

14,529

14,1999

13,9869

13,8842

14,642

14,3529

14,176

14,7224

14,3915

14,1765

15,1472

14,838

14,6451

15,501

7,3225

8,039

8,039

8,039

8,039

8,6423

8,6423

8,6423

9,4439

9,4439

9,4439

9,6715

9,6715

9,6715

10,153

10,153

10,153

10,437
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1,4868

3,1226

2,537

1,9978

1,508

2,8751

2,2686

1,7173

3,074

2,43

1,8413

3,1619

2,496

1,889

3,1207

2,466

1,8697

3,097

13,004

3,596

4,0109

4,4715

4,982

2,6825

3,076

3,5246

2,1241

2,479

2,8908

1,889

2,224

2,616

1,8735

2,219

2,6224

1,967
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L=12 35 1 15,204 10,437 2,448 2,319
L=12 35 0 15,0209 10,437 11,8569 2,727
t=40

L=8 8 0 22,7114 7,273 0,2744 15,164
L=30 8 0 21,555 7,332 7,766 6,457
L=8 10 0 15,9193 8,1408 10,4193 7,3592
L=30 10 0 20,9571 8,1367 11,51 1,3104
L=8 11 0 14,87751 8,3177 0,49111 6,0687
L=30 11 0 21,40889 8,4563 12,291 0,66159
L=8 12 0 14,50102 8,6389 0,50502 5,3571
L=30 12 o 22,06649 8,5798 13,109 0,37769

Mivakag 4 - ATtoteAeopata Zeipdg Meipapdtwy A2.

Ta cupTiEPACHATA TIOU TIPOKUTITOUV OTIO TNV CEIPA TIEIPAPATWY A2, gival
TTAPOMOoIO PE auTtd TN oelpdg ALl. H TIOAITIKY) TTOU AKOAOULBEITAI TIAPAMEVEL N
i0l0. BEBaia 1600 10 K* gival dla@OoPETIKO Kal Ttaipvel Tnv iy 12, 660 Kal 1o T
=12. 'Etol emPBefaiwvovial To 000 ava@EPOVIAl GTNnV Ttapdaypa@o 4.2.1 otnv
aVAAUCT TOU TTIVOKA 3, OXETIKA TOCO PE TNV TIOAITIKI] TTOL OKOAOULBEITOI 0G0 Kal

TIC 1010TNTEC TOU CLOTAMATOC.
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Kegpahaio 4 - Melpapatikr AladIKaoia-ATIOTEAECUOTA

T 0 4 8 10 12
K=8 18 14 10 8 6
K=10 11 7 5 3 1
e R 10 6 3 1 0
K=16 9 5 3 1 0
K=19 9 5 3 1 0
K=25 9 5 3 1 0
K=35 9 5 3 1 0

pa@nua 4 - MetaoAr Tou S cuVOPTNOEL TOU T, yia didagpopa K- expo(1.5)
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Ke@aAaio 4 - Meipapatikr) AladIKOoia-ATIOTEAECHOTA

4.4. Katnyopia B - Atmtoucia ‘Eykaipng Mposidottoinong tng
Znwong (1= 0)

>1nv Katnyopia B mepidapBdavovial 3 gelpég Teipapdtwy. H Kopla diagopd
arto v Katnyopia A eival 611 €dw dev e€€eTAlETAI N TIEPITITWON TOU XPOVOU
Tipoeldortoinong TNG ¢NTNong, aAAA n oxeon PeTagy twv K*, S* kal Tou Adyou
b / b+h, yia 1=0. 'ETOl €TUXEIPEITAl IO TIPOCTIAOEID TIPOCAIOPIOUOD TWV

TIOPATIAV® IBI0THTWV KOBWC Kal TV BEATIOTWVY TIMWV.

4.2.3. elpd B1: EkOetikn Katavopn (1,1,1,1), =0

Ol oLVBNAKEG TWV TIEIPAUATWVY NG OEIPAC Bl ival o TTopoKATW:
> PuBuoc A@iEng tng Znmong — EkBetikry Katavopn pe péon uufp A =
0,8
> Pubpog emegepyaciag twv unxavwy - EkBetiky Katavour) pe péon
T Pl = P2 =pPs = pa = 1.
> Tipég Touv Aoyou b /b+h:

h b b/h+b |

10 1 0,0909
5 1 0,1667

| 1 0,5000
51 0,8333
1 8 0,8889

1 10 0,9091

Mivakag 5 - Tipég Tov Adyou b /b+h yia Tnv Zeipda Bl
Ta ATTOTEAECUOTA TWV TIPOCOUOIWCEWY TIOPOLCIAoVTal OTOV TTiVOKA 6 TTou

OKOAOUBEI:
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KepdAaio 4 - Meipapatikr Aladikaoio-ATtoteAéopata

COST=
b/h+b S* WIP FP QD h*(WIP+FP)+b*QD
k=13
0,090909091 11 12,44 0,342309 45,351309 173,174399
0,166666667 15 12,44 0,847039 41,856039 108,291234
0,5 39 12,44 9,081429 26,090429  47,611858
0,833333333 96 12,44 48,918825 8,927825 105,99795
0,888888889 120 12,44 p9,644184 5,653184 127,309656
0,909090909 130 12,44 78,626778 4,635778 137,424558
k=15
0,909090909 7 13,077 0,204257 17,859257 150,671827
0,166666667 10 13,077 0,603617 15,258617  83,661702
0,5 20 13,077 4,056817 8,711817 25,845634
0,833333333 39 13,077 17,326536 2,981536 45,311216
0,888888889 46 13,077 23,360593 2,015593 52,562337
0,909090909 50 13,077 26,949427 1,604427 56,070697
k=16
0,090909091 7 13,507 0,218469 14,691469  151,946159
0,166666667 9 13,507 0,474199 12,947199  82,853194
0,5 18 13,507 3,396429 6,869429 23,772858
0,833333333 34 13,507 14,480289 1,953289 37,753734
0,888888889 39 13,507 18,806896 1,279896 42,553064
0,909090909 41 13,507 20,604119 1,077119 44,882309
k=17
0,090909091 6 13,655 0,158155 13,540155 151,671705
0,166666667 8 13,655 0,551075 10,933075  81,97945
0,5 17 13,655 3,344495 5,726495 22,72599
0,833333333 30 13,655 12,331215 1,713215 34,55229
0,888888889 35 13,655 16,651035 1,033035 38,570315
0,909090909 37 13,655 18,457113 0,839113 40,50°243
k=18
0,090909091 6 14,119 0,164137 13,415137 156,246507
0,166666667 8 14,119 0,394157 11,645157  84,210942
0,5 17 14,119 3,353097 5,604097 23,076194
0,833333333 30 14,119 12,415217 1,666217 34,865302
0,888888889 35 14,119 16,744937 0,995937 38,831433
0,909090909 37 14,119 18,549367 0,800367 40,672037
k=21
0,090909091 6 14,837 0,179956 11,887956 162,057516
0,166666667 8 14,837 0,433836 10,141836  86,496016
0,5 16 14,837 3,146256 4,854256 22,837512
0,833333333 27 14,837 10,754546 1,462546 32,904276
0,888888889 31 14,837 14,210016 0,918016 36,391144
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KepdAaio 4 - Meipauatikr Alodikaoio-ATtoteAéopata

[0,909090909

K=22
0,090909
0,166667
0,5
0,833333
0,888889
0,909091

k=23
0,090909
0,166667
0,5
0,833333
0,888889
0,909091

k=25
0,090909091
0,166666667
0,5
0,833333333
0,888888889
0,909090909

k=30
0,090909091
0,166666667
0,5
0,833333333
0,888888889
0.909090I09

k=35
0,090909091
0,166666667
0,5
0,833333333
0,888888889
0,909090909

K=40
0,090909091
0,166666667
0,5
0,833333333
0,888888889

32

15
25
29
30

15
25

30

15
25
28
29

15
25
28
29

15
24
27
28

15
24
27

14,837

14,781
14,781
14,781
14,781
14,781
14,781

14,747
14,747
14,747
14,747
14,747
14,747

15,236
15,236
15,236
15,236
15,236
15,236

15,899
15,899
15,899
15,899
15,899
15,899

15,613
15,613
5,613
15,613
15,613
15,613

15,787
15,787
15,787
15,787
15,787

[15,109136

0,173886
0,426676
2,755096
9,593896
13,047916
13,946116

0,189265
0,464205
2,898355
9,884325
12,477875
14,281285

0,189426
0,455496
2,811386
9,763216
12,367376
13,265416

0,190013
0,457553
2,801773
9,697853
12,293443
13,188333

0,197032
0,476632
2,945062
9,264462
11,868252
12,771672

0,201071
0,480701
2,938971
9,208231
11,807261
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|0,817136

10,863886
9,116676
4,445096
1,283896
0,737916
0,636116

10,570265
8,845205
4,279355
1,265325
0,858875
0,662285

10,538426
8,804496
4,160386
1,112216
0,716376
0,614416

10,616013
8,883553
4,227773
1,123853
0,719443
0,614333

9,995032
8,274632
3,743062
1,062462
0,666252
0,569672

10,068071
8,347701
3,805971
1,075231
0,674261

38,117496

160,4127
85,15506
21,98119
30,79438
33,73224
35,08828

159,9329
84,90123
21,92471
30,95795
34,09588
35,65114

164,792686
87,261976
22,207772
30,560296
33,334384
34,645576

171,506143
90,666318
22,928546
31,216118
33,947987
35,230663

168,095352
88,722792
22,301124
30,189772
32,811268
34,081392

169,948781
89,686206
22,531942
30,371386
32,988349

76



Ke@daAaio 4 - Meipapatiki Aladikaoio-ATtoteEAéopaTa
0,909090909 28 15,787 12,705201 0,572201 34,214211

Mivakag 6 - ATtoteAéouata Zelpdg Meipapdatwy Bl

S0gewva pe T oxéon 1 yia tov utmoloyiopd tov FP kol QD
XPNOIUOTIOIO0VTOl Ol TIOPAKATW OXECEIC, €VW Ta OapIOuNTIKa dedoueva
AopBdvovtal pe ) PonBeia touv Output Analyzer. To wip kai 10 totwip (N)

AauBdvovtal arté ta reports Tov Arena 01O TEAOG KABE TIPOCOUO0IWaNC.

> FP = S*P(N<S)-A

> QD = B-S[1-P(N<S*)]

> N=A+B->B=N-A

> A=FijP(N=}))

7=0
5~
O1 muBavotnteg  P(N<S*) kai =j) divovtai amo 10 Output
7=0
Analyzer.

AvaAuon Mivoka 6
O1 TIgEC TOU TTivoKa 6 TIpOoEKLPAV OTIO €va TIEIPOUO TIPOCOPOIWaNG TIoU
OlEENXtn vyia kaBe Tunp tov K, amd K=13-40. Edw 0uolaoTIKa 0
BeAtiotoTtoinon yivetal w¢ mpo¢ K, €medr] 0 S* BEATIOTO TIPOKUTITEl ATT
evBeiog amo m oxéon 2. EmmpooBetou, eEETAOONKAV SIAPOPETIKEC TIMEC TOL
Aoyou b/b+h pe okottd va Ttpoadioplodei pia oxéon Tov va cuvdéel Ta K,S Kal
b/b+h.
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Ke@aAaio 4 - Meipapatikn Aladikaoia-ATToTEAEoPOTA

poenua 5 - MetafoAr tou K* kal Tou S* og oxéan Pe 10 Aoyo b/b+h yia tn ogipa Bl.

210 ypagnua 5 mapoucialetal n Kotovopn tou BéATioTou K* kal Tou
aVTIoTOIXOUL S*. OTIWC TIPOKUTITEL ATIO TOV TTivoKa 6, yio KABE Tiur) Tou Adyou
b/b+h. Mapatnpolpe 611 1600 ta K * 660 Kal Ta S *, av&dvovtal YPOUPIKA O€
oxéaon ue 10 b/b+h. ToUto €ival AoylKO Kal PTtopEi va epunvevtel we e€ng: Oaco
au&davetal o Adyocg b/b+h autd onuaivel ot divetal peyaAltepn Baputnta OTO
KOOTOC TwV avikavoTtointwv {nthoewv (b>»h). 'Etol Ba mpémel va diatnpeital
HEYOADTEPO aTtOBepa, evw 1o K Ba TIpETel €miong va €ival peydAo €101 WOTE
va kavortoleital n ¢nmon. To wip BERaia av&dvel ONUOVTIKA OAAG ETTEIDN EXEL
HIKPO ouvteAeoT] Baputntag kootoug (h=1) dev emnpeddel 10 cvOTNUA. ATIO
pia iy 10 b/b+h=0,833 ka1 mavw 10 K Ttapapével otabepo (K=35) emeidn
TIAéOV  éxoupe petafei otnv Katdotaon amAol basestock. '‘Eva  akopa

CULUTIEPOCO TIOL TIPOKUTITEL €ival 0TI To K* gival Ttavta peyaAlTePO Tou S*.
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KegpaAaio 4 - Meipapatikr) Aladikaoio-ATIOTEAETUOTA

S* -[b/b+h] -expo(1) K=13

i:g K=15
120 K=16
105 K=17
90 K=18

S* 75
45 K=25
ig K=30
0 K=35
0,0000 0,2000 0,4000 0,6000 0,8000 1, K=40
b/b+h

Fpo@nua 6 - MetaoAn Tov S o€ oxEon PE T0 Aoyo b/b+h yia didgopa K

210 ypd@nua 6 Ttapouciaetal n PMETABOAN tou S og oxéan pe 1o b/b+h yia
KaBe K. Mapatnpoupe 0T yia LYNAEC TIHEG TOU K TO S PETABAAAETAL TTIIO OUOAX
artod ot yia pikpd K 1. (K=13). AutO onuaivel 0Tl yia TV TIEPIOXH OTIOL
b/b+h>0,8 Ba Tpémel va diatnpolue vPNAG S otav 10 K gival pIKpo, yio va
IKavoTtolovvTal ol {NTAOEIC Xwpi¢ kaBuatépnaorn. MNa vPnAa K, 10 S O1w¢ eival
AOYIKO HEIWVETOl ONUOVTIKA BI10TI £Xoupe LPNAO wip Kol dpa TIEPICCOTEPO

TEAIKA TIPOIOVTO. Ta TTapaTIdv @aivovtal Kol GTo ypaenua 7.

S* - K - expo(l)
—e—0,0909
—s—0,1667
0,5000
—*—0,8333
0,8889

—-—0,9091

Mpaenua 7 - MetaBoArn tou S ag oxéon Me To K yia didgpopa b/b+h.
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Ke@aAaio 4 - Melpapatiky AladIKaoia-ATIOTEAETUOTO

210 ypoenuata 7 kol 8 divetal n PETABOA TOU KOOTOUG CULOTAUATOC Of
oxéon Me 10 K Kal 10 Adyo b/b+h. Eivar @avepd ou yia b/b+h =0,5 mou
onuaivel 611 b=h=1, 10 KOOTOC TOU GCULOTAUATOC €AOXIOTOTIOEITOlL. Mg TNV
avénon tou K 10 KOOTOG auédvel yia ottolodnTote b/b+h (ypag. 9) aAAd oxl
arotopa. ApPXIKA yia PIKpa K 1o KOoToC ival uPnAo. Kabw¢ avéavetal 1o K
UTTAPXEL €va K*, BEATIOTO, OTIOU £XOUME TO EAAXIOTO KOOTOC Kal META OTIO €KEi
Kal TIEPO €XOUME Mio pIKPY OAAG otoBepr) avénon. BéPRaia, AOyw Tng
TIPOCOMOIWAONC LTIAPXOLV OPICPEVEC OTIOKAICEIC OTIC TIUEC (EAGXIOTEG) Ol

OTIOIEC OPWC OV ETINPEALOLV TNV YEVIKN TIOAITIKI] TIOU TIPOKUTITEL

Mpaenua 8 - MetapoAr] touv C og oxeon He to b/b+h yia didgopa K.

0,0909
0,1667
0,5000
0,8333
0,8889

0,9091

Mpagnua 9 - MetafoAn touv C og oxeon pe 1o K yia didgopa b/b+h.
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KegaAaio 4 - Meipapatiki Aladikaoia-AtoteAéopata

Mapauetpot Tou €MnEEALOLV TO KOCTOG TOU GLOTAUATOC, yia b/b+h=0,1667 -

EXPO(1)

110 — TOTALWIP
100 - A

Q - A J0ip

V L Ltk - T
80- v .
10 - - —FP
L4

a0 - '

B0 - \ ——Q®
A0 - V —+—TOTAL
80 - I cosT
20 - N*S ——W- . s

10 - SEl < v MmH 1 » =

L T N E R — ! '—J1 W i N q[J N J ba LTHHPIHTH i M.

(12 4 6 E 10 12 14 16 18 20M2 24 26 28 30 32 34 36 38 40

Mpdaenua 10 - MNapdauetpol TTov ETNPEA{OLY TO KOOTOC TOL CUCTAPATOC.

210 ypaenua 10 CUYKEVIPWVOVTOL Ol TIOPAUETPOl TIOL €TMNPEALOLV TO
KOOTOC TOU CUCTAUOTOCG, VIO OIOMOPETIKA K, Kal Jio OUYKEKPIYEVN TIUAR TOL
b/b+h. Mapatnpolue ot yio HIKPG K=13 10 KOOTOC TIOU TIPOCOIdEl GTO
o0OoTNUa T0 GUVOAIKO wip (totwip), kal ol avikavoTtointeg {nmoelg (QD) eival
uPnNAG avtiBeta pe t0 wip, T0 S Kal 0 FP 1ou @aivetal va pnv emnpealouv

1dl0itepa T0 o0OTNUA.
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Ke@aAaio 4 - Meipapatikr) AladIKOoia-ATIOTEAECUOTO

4.2.4. Zepa B2: EkBetkr Katavoun (1, 1.5, 1, 1.5), =0
O1 oLVONKEC TWV TIEIPAPATWY TNG CEIPAC B2 €ival ol TTapakATw:
> PuBpocg A@iEng ¢ Zntnong - EkBetikry Kotavopr Pe péon Tipn A =
0,8

> Pubuog eme€epyaaoiag twv pnxavawv - EkBetiky Katavour pe péon
Ty gt =1 y2 =15 p3 =1 py4 = 1,5 (OuolooTtika auvéavetal n

TaxVINTa  eMedepynnio TNG YPOPMNG Tapaywyng - TaxUTEPEC

MNXOVEG W2 Kat d).
> TiyéC Tou AGYoU b /b+h:

b/h+b |
0,0909l
0,16671
0,5000
0,8333
0,8889

0,9091

Mivakag 7 - TiwéEG Tou Aoyou b /b+h yia tnv Zeipa B2

Ta ATIOTEAECOUATA TWV TIPOCOPOIWCEWVY TIOPOLCIA{OVTalI GTOV TTIVOKA 8 TIoU

OKOAOUOEI:

COST” h*(WIP+FP
b/h+b S* WIP FP QD + b*QD
K=8
0,090909091 5 7,3254 0,2012 19,2312 94,4972
0,166666667 7 7,3254 0,48149 17,51149 56,54594
0,5 18 7,3254 4,37951 10,40951 2211442
0,833333333 42 7,3254 21,337175 3,367175 45,49845
0,888888889 52 7,3254 29,953599 1,983599 53,147791
0,909090909 56 7,3254 33,547212 1,577212 56,644732
k=9
0,090909091 4 7,762 0,14934 11,80934 90,92274
0,166666667 5 7,762 0,27039 10,93039 51,09234
0,5 13 7,762 2,96964 5,62964 16,36128
0,833333333 23 7,762 9,68835 2,34835 29,1921
0,888888889 30 7,762 15,6054 1,2654 33,4906
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KegdaAaio 4 — Meipapatikr) AlodiKaoia-ATIoTEAECUATA

0,909090909 33 7,762 [18,307656 0,967656 35,746216
k=10
0,090909091 3 8,039 0,0892 10,1452 91,4272
0,166666667 5 8,039 0,34013 8,39613 50,29178
0,5 11 8,039 2,45304 4,50904 15,00108
0,833333333 21 8,039 9,44105 1,49705 24,9653
0,888888889 25 8,039 12,89248 0,94848 28,51932
0,909090909 27 8,039 14,69658 0,75258 30,26138
k=11
0,090909091 3 8,359 0,09793 9,37593 93,94523
0,166666667 5 8,359 0,37194 7,64994 51,30464
0,5 10 8,359 2,11673 4,39473 14,87046
0,833333333 19 8,359 8,30327 1,58127 24,56862
0,888888889 23 8,359 11,74926 1,02726 28,32634
0,909090909 24 8,359 12,64834 0,92634 30,27074
k=12
0,090909091 3 8,6423 0,10159 8,50959 95,94849
0,166666667 4 8,6423 0,21421 7,62221 51,90476
0,5 10 8,6423 1,62523 3,03323 13,30076
0,833333333 18 8,6423 7,80504 1,21304 22,51254
0,888888889 21 8,6423 10,3889 0,7969 25,4064
0,909090909 22 8,6423 11,28466 0,69266 26,85356
k=13
0,090909091 3 8,963 0,10065 8,40765 99,04415
0,166666667 4 8,963 0,21365 7,52065 53,4039
0,5 10 8,963 2,2297 3,5367 14,7294
0,833333333 18 8,963 7,82962 1,13662 £2,47572
0,888888889 21 8,963 10,40901 0,71601 25,10009
0,909090909 22 8,963 11,32735 0,63435 26,63385
k=16
0,090909091 3 9,443 0,10708 7,75808 103,25888
0,166666667 4 9,443 0,22662 6,87762 55,22572
0,5 9 9,443 1,83943 3,49043 14,77286
0,833333333 17 9,443 7,3813 1,0323 21,9858
0,888888889 20 9,443 9,99014 0,64114 24,56226
0,909090909 21 9,443 10,8941 0,5451 25,7881
k=19
0,090909091 3 9,671 0,10892 7,43392 105,23312
0,166666667 4 9,671 0,23112 6,55612 56,06672
0,5 9 9,671 1,8897 3,2147 14,7754
0,833333333 16 9,671 6,73258 1,05758 21,69148
0,888888889 19 9,671 9,32768 0,65268 24,22012
0,909090909 20 9,671 10,23148 0,55648 25,46728
k=22
0,090909091 3 9,868 10,11459 7,33459 107,16049
0,166666667 4 19,868 ID,24153 6,46153 57,00918
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Ke@dAaio 4 - Meipapgatikn AlodIkaoia-A TIoTEAEGUOTA

0,5 9 9,868 1,93327 3,15327 14,95454
0,833333333 16 9,868 6,78098 1,00098 21,65388
0,888888889 19 9,868 9,37332 0,59332 23,98788
0,909090909 20 9,868 10,27772 0,49772 25,12292
k=25

0,090909091 3 10,153 0,1114 7,4584 110,1024
0,166666667 4 10,153 0,23346 6,58046 58,51276
0,5 9 10,153 1,87596 3,22296 15,25192
0,833333333 16 10,153 6,66029 1,00729 21,84974
0,888888889 i9 10,153 9,2431 0,5901 24,1169
0,909090909 20 10,153 10,1461 0,4931 25,2301
k=35

0,090909091 3 10,437 0,11028 7,58928 113,06208
0,166666667 4 10,437 0,23262 6,71162 60,05972
0,5 9 10,437 1,86418 3,34318 15,64436
0,833333333 16 10,437 6,61131 1,09031 22,49986
0,888888889 19 10,437 9,1826 0,6616 24,9124
0,909090909 20 10,437 10,0794 0,5584 26,1004
k=40

0,090909091 3 10,42 0,1103 7,5503 112,8533
0,166666667 4 10,42 0,2325 6,6725 59,935
0,5 9 10,42 1,86393 3,30393 15,58786
0,833333333 16 10,42 6,61296 1,05296 22,29776
0,888888889 19 10,42 9,18412 0,62412 24,59708
0,909090909 20 10,42 10,08332 0,52332 25,73652

Mivakag 8 - ATtoteAéopata Zelpdg Mepapdtwy B2.

Ta CLUTIEPACUOTA TIOU TIPOKUTITOUV OTIO TNV CEIPA TIEIPOUATWY B2, eival
TTapopola pe autd tn oeipag Bl. H moOAITIKA TTou akoAouBeital @aivetal va
TIOPAMEVEL N 0l KOl OTNV TIEPITITWON OTIOU €XOUHE O,0(QPOPETIKI TOXVTNTA
eneéepyaoiag twv pnxovwv. BéBaia ol TigEg twv K* kol twv S' eival
OIOPOPETIKEC, OANG OTIWC OEiXVOLV KOl TO YPOQNUOTO TIOU OKOAouBoULv, n
TIOIOTIKI] KOTOVOU Twv Tapopétpwv K, S kai b/b+h kai o1 1810TnTEC TOU

OUCTHMOTOC €ival TTOPOUOIEC PE AUTEC TNG OEIpag Bl
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Ke@dAaio 4 — Melpapatikn AladIKOCia-ATIOTEAEGUATO

K*-S* [b/(b+h)J-expo(1.5)

000 0,10 020 0,30 O0/4(E/b+fys0 060 0,70 0,80 090 1,00

Mpagnua 11 - MetafoAr tou K* kal Tou S* oe oxéon e 10 Aoyo b/b+h yia ) oeipd
B2.

S* - [b/b+h] - expo(1,5)

60
55
50
45
40
35
c<3°
S25
20
15
10
5
0

0,0000 0,2000 0,4000 0,6000 0,8000 1(

b/b+h *_K=40

Mpaenua 12 - MetafBoAr Tou S g€ oxean PE 10 Aoyo b/b+h yia didgopa K (Zeipd B2).
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Ke@aAaio 4 - Melpapatikn AladIKaoio-ATtioTEAECUAT

S* - K -expo(1,5)
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Mpdenua 13 - MetaoAr tou S o€ oxéon pe 1o K yia didgopa b/b+h (Zeipd B2).

C- [b/b+h] - expo(L,5)
120

105
90
75

Cc60
45
30
15

0
0,0000 0,2000 0,4000 b/b+h0,6000 0,8000 1,00

paenua 14 - MetaBoAn tou C og oxéan pe to b/b+h yia didgopa K (Zeipa B2).
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Ke@aAaio 4 - Meipapatikn Aladikaaio-ATtoTeAéopata

Mpaenua 15 - MetaBoAr touv C oe axéon pe 1o K yia didgopa b/b+h (Zeipa B2).

Moapduetpol o eTtNPEG{OLY TO KOGTOC TOL GLCTAMATOC, Yia b/b+h=0,5

EXPO(L,5)

—-—TOTALWIP
-e-WIP

FP
—Kk—QD

TOTAL COST
e S*

Mpapnua 16 - MapdueTpol TIov TTNPEA{OLY TO KOOTOC TOU cUCTAPATOC (Zeipd B2).
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Ke@daAaio 4 — Meipapatikn Aladikaoia-ATtoteEAEopaTa

4.2.5. Zeipa B3: Tpiywvik Katavour (0,1,2), r-0

H oeipa meipapdtwyv B3 oa@opd OPICUEVEC TIPOCOMOIWOEIC Ol OTIOIEC
ole&nxonoav pe dlO@OPETIKA  KaTavour) Tou pubuol emeiepyaoiac Twv
UNXOVWV aTt 0TI TIAPOLCIACONKE PEXPI TWPO, PE OKOTIO va e€etaabei av 6oa
IoX00UV yI0 TNV €KOETIKN) Katavour, I10XVOUV Kol yio TNV Tplywvikh. ETol
AoITtov, dlotnpwvtag Tov pubud daeiEng otabepd (O,0tux / Xp. HOv.),
e€eTO0ONKE N TIEPITITLWON OTIOL 0 PLBUOC eTeEEPYATiag TwWV UNXAVWVY EiXE
TPIywVIKN Katavoun pe tipeg (0,1,2), €101 WOTE 0 PECOC PUBUOC eTieEepyaaiag
u=1, e&vw n TP OV Adyou b/b+h =0,1666 (dnA. b=5 ko1 h=1). Ta

OTIOTEAEGOTA TTaPoLaIGdovTal GTOV TTiVOKO 9 TIOU AKOAOULBEI:

COST = h*(WIP +FP) + b*QD 10 TRIA(0,1,2)
h5/h5+b1=  0,1666

K  S*h5,bl) KOXTOZ (h5,bl) WIP FP QD
4 800 —
5 6 33,407 4,676 0,541 7,323
6 4 32,524 51924 0,2557 5,283
7 4 33,747 5,617 0,293 4,196
8 4 35,590 6,020 0,296 4,009
10 4 38,078 6,548 0,312 3,781
13 4 40,746 7,085 0,305 3,797
17 4 41,881 7,318 0,309 3,746
23 4 42,344 7,412 0,310 3,735
32 4 42,377 7,419 0,310 3,729
40 4 42,377 7,419 0,310 3,729

Mivakag 9 - ATtoteAéopata Ze>0d¢ Mepapdtwyv B3 (Tprywvikr Katavoun).

Eival @avepd o1l o1 1I810TNTEC TOU CUCTAPATOC TIAPAPEVOUV Ol iBIEC Kal O
OUTAV TNV TIEPITITWOT, YEYOVOC TIOU MOC ETUTPETIEL VA EEAYOUUE OPIOUEVO
CULUTIEPACHOTO YIO TNV CUPTIEPIPOPA KOl TIC 1OI0TNTEC TOL Kal Ta OTIoix

TIOPOLCIA{OVTOl OVOAUTIKA OTO KEQ.5.
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KegpdaAaio 4 - Meipauatikr) Aladikaoia-ATIOTEAEGUATO

TéNOg, OTO ypdenua 17 Ttapouaolddetal n Kotavoun touv K age oxéon e 1o
AOyo b/b+h yia d10@QOPETIKEC TIMEC TWV MI Kal P2, TIUEC Ol oTtoieg (TTIv.10)
eEAN@ONCav, OxI amd TIPOCOHOoIWaN OAMG aTI0 TO ATIOTEAECHOATA  EVO(
oAyopiBuov o oroiog Ttapovaialetal otnv [3] amo toug F. Karaesman kai Y.

Dallery.

Mpaenua 17 - MetaoAr touv K o€ oxéon pe tov b/b+h yia didgopa Pi kot p2.

MI |2 [ b bib+h pi=12 & p2=1,2  pl1=2 & p2=1,2 pl=1,2 & p2=2
12,11, [ 12 l06666 17 5 30
2 |12 E 23 6 30
122 [Fl8 o.s8e8 27 7 30

Mivakag 10 — Twuég Tou Mpagruatog 17.
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Ke@dAalo 5 — Zuumepdopata

KepdAalo 5

2 UMTIEPACHOTO
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Ke@dAalo 5 - Zuumepdopata

3T0 TIPONYOUUEVO  KEQOAOIO 4  TOPOUCIACOHNKAY  OVOAUTIKA 1O
OTIOTEAEOUOTA TWV TIPOCOMPOIWOEWY TIou dlegNxbnoav pPe OKOTIO TNV
BeAtiotomoinon Ttou ouothpoto¢ GKCS-Advinf.  Zuvoyilovtag amé ta
TAPATIAVW TIPOKUTITOUV OPIoUEVA  XPHOIUa  CUPTIEpAoUATa. 'ETOl AOITIOV
EXOUUE:

Mo 1o TIEIPAPOTO NG Katnyopiog A, Omou e&etdletal n emidpacn g
Eykaipng TrpoeldoTtoinang tng {ntnong oTig 1I910TNTEG TOU OLCOTAUATOC EXOUVUE
T0 €8N

YTApXEl Pla Kpiolun TR TOu XPOovou TipocsldoTttoinong tng {Atnong, T*,)
TEPO aTIO TNV oTtoia dev Xpeladetal va dlatnpeital amobeuya (S*=0). Av o
XPOVOC TIPOEIdoTIoINONG TNE dNTNoNC €ival PeyoAUTEPOCG ATIO AUTH TNV KpPioiun
Ty, TOTE OX1 povo dev dlatnpeital amodepa, AN KabuoTtepeital n evapén
TIAPOYWYNC KAt TNV dla@opd autol Tou XPOVou aTtd TNV Kpioun Tiun (T-t%).  /

O apiBudg Twv Kaptwv kanban (K), dev emnpedletal and tov Xpovo"
Tipogidoroinong tNg {ATnong, OTola TP Kol av €XEl auTOC KOl TIOPAHEVEL
oTaBepOC. AnAadr] akOPa Kol oV N TYAR Tou T €ival TIOAD peydAn 10 S
mapopével undev kal 1o K mopapével otnv BEATIOTN TR K* TIou  €xel
UTTOAOYIOTEL yia T=0, Xwpig va XpelddeTal va PEIwBEl, OTIwg Ba avapevoTavy.

Mo ta Tepdpota e Katnyopiag B, 6mou dev Aapavetal utoyn o Xpovog
TpoeldoTtoinang t¢ {ntnong (1=0) ta cuuTepacpata gival Ta €NC: A
YTdpxel pio EAGXIOTn TR tou K, K™n yia tnv oTmoia €xel vonua n
AslITovpyio Tou cuoTthuatog (0 PLBPOC AEIENC Twv (NTACEWV HTIOPEL va
IKavoTtoINBel amod 1ov pudbpo emeéepyaciog Twv pnxavwy). MNa out ™ Tun
Tov K uTtapxel Kal éva BEATIoTo S*. 1o oTtoio €ival vPnAd (yia va UTTopEi va
IKavoTtoleital n {Atnaon arno 1o améBsua meldr) 10 K gival pikpo), OTIwC eTTion
VYNAOG gival Kal T0 GUVOAIKO KOOTOC TOU GUOTHHATOC (OI0TI UTTAPXOUV TTIOAAEQ
avikavoTtointeg {NTNoeEIC). Zn oLVEXEID aLEAVOULUE TO K, YE TTIOPAAANAN peiwaon
ToOU S*, Kal TTaPATNPOUVUE OTI TO KOOTOC HEIWVETAl. AKOAOLOWVTAC aUTHV TNV
TIOAITIKI) TEAIKA Ttpoodlopiletal pia TR Tou K, K*, yia tnv oroia 10 KOOTo¢
eAaXIOTOTIOEITAl. TNV TIPN auth Tou K* avTioToIxei kal pia Tipf S*. AT Kei Kal
Tépa, dnAadr avéavovtag 10 K, €wg yia Tipn T.X. 40 OTIou £XOLUE METAPEi

OoTNV Kataotoon Tou amAol Basestock, mapatnpolue 01 10 S mapapével To/
i010, {00 pE TO0 S*, v TO KOGTOC ALEAVETAl EAAPPWG.

‘Eto1 Aoimtév mipoteivovtal ta €€N¢ 2 Bripata uTtoAoyiopoL tou K* Kal S*

a1
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Ke@aAaio 5 - Zuumepdaopata

Brua 1:

ZEKIVAUE TOLC LTIOAOYICHOUG Pag PE Eva bPnAo K (11.X. K=40) yia 1o oTtoio
T0 o0OTNUO pag gival 100dVvVaPo e To aTtAd Basestock. YToAoyiouvpe 10 S*
Tou Basestock (pe éva povo Teipapa IPOCOoP0iwanC) To OTI0I0 AVTICTOIXE Kal
oto S* tou Generalized Kanban.

Brjua 2:

E@ocov €xoupe vTtoAoyicel T0 S* pelwvoupe otadlakd 10 K (ue dId@popeC
TIPOCOMUOIWOEIG), MEXP! Mia TiuR Tou K yia Tnv otoia TAéov 10 S>S*. To
TeAevtaio K yia 1o otoio 1ox0el S=S*, amoteAei kol 10 BEAtioto K, K* tou
OLOTAUOTOC.

Mapatpnon: H oelpd €KTEAEONC TWV TIAPATIAVW PNUATwv Ogv  €ival
ouoTNPA  KaBopIopévn Kol UTIopoLlV va  dlegaxBolv avtioTpo@a (OTIWG
OAWOTE OKOAOLONONKE Kal OtV TIapoloO  epyacia  Kal  TiEPIyPAQPETAl
TIAPOATIAVW TIPIV OTIO Ta Bripota 1 ko 2).

Ocov a@opd Tnv emidpacn Ttou Adyouv b/b+h oto K* ko oto S*
Trapatnpeital Ot n oxeon PETaED TOuC Eival ypapuik. Mo gl uPnAR T ToL
b/b+h (0,8) kol Gvw, T0 K* Ttapapével otaBepd, evw 10 S* av&avetal.(YWnAn
TIUA ToU Adyou b/b+h onuaivel 6Tt divetal TTOAD peydAn BaplTnNTo OTO KOOTOC
avIKavoTTIoiNTwv NTHoewv). AuTo dnAwVEl 0TI 000 Kal av avéiooupe 1o K amo
KEl KOl TIAVW OEV €XEl vOnua (T0 KOOTOC TOU OULCTAUOTOC OUEAVETAI) EVW N

avénon tou S gival aTTaPAitNTN Yo TNV IKAVOTIOINON TwV {NTroEwWV.
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KegdaAaio 6 - Mpotdoelg MeANOVTIKNG Epeguvag

Ke@daAalo 6

Mpotdaoeig MeAAOVTIKNCG 'Epeuvac
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Ke@aAaio 6 - MNMpotdoeig MeANOVTIKI G ‘Epeuvag

To ovotnua Generalized Kanban eival éva véo OXETKA cLOTNUA KOl
TIPOCPEPEL TIOANG Kal evdla@éPOVTa BEPOTa yio TIEPAITEPW UEAETN. ‘ETol Ba
NTav evolo@EPOV va €EETIOO0UV Ol TIOPOKATW TIEPITITWOEIC YIO TIC OTIOIEC TO
o00TNO YiVETal TIEPICCOTEPO PEOAICTIKO.

ApXIKG Ba pmtopoloe va PEAETNOei n Tepimtwon 2 otadiwv, onAadn 2
YPOUMWV 1) KEAIWV TIOPAYWYNE OTIOL Ta TIPAUOTA TIEPITIAEKOVTOI OPKETA, OIOTI
EXoupe TIAéOV 2 TTapapéTpoug avd atadio (Ki, Si, kat K2, S2 avtioTtoixa).

@a pmopovoav va eEeTacBolV TOOO OIAPOPETIKEC KOTAVOMEG OCO0 Kal
Ola@OPETIKOI puBpoi AYIENg NG {ATNONG Kal ETIEEEPYOTING TWV UNXAVWV.

H xpnowotoinon maptidwv (batch size) armoteAei éva okoun evalagépov
Bépa Tov Ba prtopoloE va eEeTaTBEI.

TéNOG evdla@épov Ba NTav vo HEAETNOei n TEpITTWGON OTIOL €XOUME

METOBANTO lead time o€ axéan e TO wip.
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Mapdptnua A - BiBAloypagia

Mapaptnua A

BiBAloypagia
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Mapdaptnua B : EveikTIKEG Ava@opeg ATTOTEAEOHATWY ARENA

KATHIOPIA A- ZEIPA Al
ARENA Simulation Results
----- License #9810727

Summary for Replication 1 of 1

Project: GKCS1STG Run execution date
Analyst: tliap Model revision date:
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum
Machine 4 R Q Queue Ti 2.8458 (Corr) .00000 27.335
kanban_queue Queue Tim .69297 (Corr) .00000 33.229
paradosi 54.177 (Corr) .00000 396.62
orders_queue Queue Tim 61.695 (Corr) 2.4 875E-04 396.99
Machine ITRQ Queue Ti 2.8396 .05135 .00000 24.617
demands queue Queue Ti 61.636 (Corr) 9.3455E-04 396.62
servers flow time 15.552 (Corr) .62169 42.328
products_queue Queue T .69368 (Corr) .00000 33.580
avg_del_mater 2.0200E- 16 2.7799E-16 .00000 2.9104E- 11
Machine 2_R_Q Queue Ti 2.9157 .06157 .00000 25.731
avg_del order 4.0000 3.1455E-16 4.0000 4.0000
Machine 3_R_Q Queue Ti 2.9455 .06879 .00000 27.003

DISCRETE-CHANGE VARIABLES

Identifier Average Half wWidth Minimum Maximum
# in orders_queue 43.561 (Corr) .00000 321.00
Machine 2_R Available 1.0000 (Insuf) 1.0000 1.0000
Machine 1_R Available 1.0000 (Insuf) 1.0000 1.0000
STOCK 10.000 (Insuf) 10.000 10.000
advanced info 4.0000 (Insuf) 4.0000 4.0000
# in Machine 4 R Q 2.2772 (Corr) .00000 12.000
# in Machine 3 R Q 2.3571 (Corr) .00000 12.000
TOTWIP 56.009 (Corr) .00000 333.00
# in Machine 2 R Q 2.3333 .05310 .00000 12.000
# in kanban_queue .55455 (Corr) .00000 13.000
Machine 4 R Busy 79794 (Corr) .00000 1.0000
# Iin Machine TRQ 2.2724 .05105 .00000 12.000
Machine 3 R Busy .80431 .00451 .00000 1.0000
KANBAN 13.000 (Insuf) 13.000 13.000
Machine 2_R Busy .80253 .00415 .00000 1.0000
wip value 12.444 (Corr) 00000 13.000
Machine 1 R Busy .80053 .00405 .00000 1.0000
# -'n products_queue 55511 (Corr) .00000 14.000
lead time 4.0000 (Insuf) 4.0000 4.0000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000
Machine 3_R Available 1.0000 (Insuf) 1.0000 1.0000
# in demands queue 43.360 (Corr) .00000 322.00
COUNTERS

Identifier Count Limit

cl 240075 Infinite

c2 240062 Infinite

c3 240072 Infinite

c4 240119 Infinite

c5 240062 Infinite

Depart 1 C 240072 Infinite

afixeis C 240119 Infinite

Simulation run time: 36.40 minutes,
Simulation run complete.
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11/19/1999
11/19/1999

Observations

240063
240075
240072
211797
240074
211021
240062
240072
240119
240068
240116
240064

Final Value

44.000
1.0000
1.0000
10.000
4.0000
.00000
3.0000
56.000
5.0000
.00000
1.0000
1.0000
1.0000
13.000
1.0000
13.000
1.0000
.00000
4.0000
1.0000
1.0000
44.000
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Mapdptnua B : EvOelKTIKEG Ava@opEg ATtoTeEAeCUATWY ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project. GKCS1STG Run execution date : 11/23/1999
Analyst tliap Model revision date: 11/23/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
Machine 4 R Q Queue Ti 3.1494 .09228 .00000 28.933 239692
kanban queue Queue Tim 2.4060 25779 .00000 36.929 239706
paradosi 19.576 2.8345 .00000 152.12 239698
orders queue Queue Tim 21.447 3.4429 2.5342E-04 143.67 160820
Machine IRQ Queue Ti 3.0109 .08622 .00000 27.699 239699
demands queue Queue Ti 22.825 3.3994 7 .0474E-05 152.12 205577
servers flow time 16.367 .20116 .29998 44.622 239691
products queue Queue T .58060 .06848 .00000 21.423 239698
avg del mater 1.0000 1.8651E-16 1.0000 1.0000 239708
Machine 2 R Q Queue Ti 3.0518 .06640 .00000 28.457 239698
avq del order 4.0000 1.8442E-16 4.0000 4.0000 239707
Machine 3 R Q Queue Ti 3.1512 .09621 .00000 29.869 239697

DISCRETE-CHANGE VARIABLES

Identifier Average Half wWidth Minimum Maximum Final Value
# In orders_queue 11.497 2.2972 .00000 117.00 2.0000
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK 7.0000 (Insuf) 7.0000 7.0000 7.0000
advanced info 4.0000 (Insuf) 4.0000 4.0000 4.0000
# in Machine 4 R Q 2.5163 .07180 .00000 14.000 4.0000
# in Machine 3 R Q 2.5177 .08343 .00000 14.000 1.0000
# in Machine 2 R Q 2.4384 .05714 .00000 14.000 .00000
# in kanban queue 1.9224 .20818 .00000 15.000 .00000
Machine 4 R Busy .80076 .00512 .00000 1.0000 1.0000
# in Machine IRQ 2.4059 .07638 .00000 14.000 7.0000
Machine 3 R Busy .80197 .00536 .00000 1.0000 1.0000
KANBAN 15.000 (Insuf) 15.000 15.000 15.000
wip value 13.077 .20787 .00000 15.000 15.000
Machine 2 R Busy .79821 .00421 .00000 1.0000 .00000
Machine 1 R Busy .79813 (Corr) .00000 1.0000 1.0000
# in products_queue .46390 .05485 .00000 10.000 .00000
lead time 3.0000 (Insuf) 3.0000 3.0000 3.0000
Machine 4_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands queue 15.641 2.4257 .00000 122.00 9.0000
COUNTERS

Identifier Count Limit

cl 239706 Infinite

c2 239691 Infinite

c3 239698 Infinite

c4 239708 Infinite

c5 239691 Infinite

Depart 1 C 239698 Infinite

afixeis C 239708 Infinite

Simulation run time: 27.07 minutes.
Simulation run complete.
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Mapdptnua B : Evdeiktikég Ava@opeg ATtoteEAeopatwy ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project. GKCS1STG Run execution date 11/17/1999
Analyst tliap Model revision date: 11/17/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half wWidth Minimum Maximum Observations
Machine 4 R Q Queue Ti 3.3521 .07196 .00000 31.623 239377
kanban queue Queue Tim 4.1909 .26383 .00000 45.973 239392
paradosi 7.6167 .98043 .00000 97.040 239385
orders queue Queue Tim 13.995 1.5569 6.0162E-05 96.670 122776
Machine IRQ Queue Ti 3.1945 .08999 .00000 27.672 239387
demands queue Queue Ti 14.101 1.4850 3.4439E-04 97.040 129297
servers flow time 17.113 .20587 55749 43.157 239376
products queue Queue T 3.6168 .22923 .00000 40.805 239385
avqg del mater 3.2939E-17 6.3124E-17 .00000 7.2760E-12 239392
Machine 2 R Q Queue Ti 3.2586 .07997 .00000 31.372 239382
avg del order 4.0000 3.0116E-16 4.0000 4.0000 239385
Machine 3_R_Q Queue Ti 3.3059 .07241 .00000 30.627 239379

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width  Minimum Maximum Final Value
# in orders queue 5.7278 .75932 .00000 77.000 .00000
Machine 2_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK 13.000 (Insuf) 13.000 13.000 13.000
advanced info 4.0000 (Insuf) 4.0000 4.0000 4.0000
# in Machine 4 R Q 2.6748 .06195 .00000 16.000 1.0000
# in Machine 3_R_Q 2.6378 .06706 .00000 16.000 2.0000
# in Machine 2 R Q 2.6002 .07239 .00000 16.000 4.0000
# in kanban queue 3.3443 .20284 .00000 17.000 1.0000
Machine 4 R Busy .79838 .00363 .00000 1.0000 1.0000
# in Machine IRQ 2.5491 .07313 .00000 16.000 5.0000
Machine 3 R Busy .79853 .00361 .00000 1.0000 1.0000
KANBAN 17.000 (Insuf) 17.000 17.000 17.000
wip value 13.655 .20305 .00000 17.000 15.000
Machine 2 R Busy .79868 .00412 .00000 1.0000 1.0000
Machine 1_R Busy .79802 .00441 .00000 1.0000 1.0000
# in products_queue 2.8861 17731 .00000 17.000 4.0000
lead time 4.0000 (Insuf) 1.0000 4.0000 4.0000
Machine 4_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands_queue 6.0778 77135 .00000 76.000 .00000
COUNTERS

Identifier Count Limit

cl 239392 Infinite

c2 239376 Infinite

c3 239385 Infinite

c4 239392 Infinite

c5 239376 Infinite

Depart 1_C 239385 Infinite

afixeis C 239392 Infinite

Simulation run time: 12.53 minutes.
Simulation run complete.
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Mapaptnua B : EVOEIKTIKEG AvapopEg ATToTEAECUATWY ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project GKCS1STG Run execution date : 11/23/1999
Analyst tliap Model revision date: 11/23/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width  Minimum Maximum Observations
Machine 4 R Q Queue Ti 3.5869 .10612 .00000 35.453 239722
kanban queue Queue Tim 7.0461 .29985 .00000 47.055 239731
paradosi 15.185 .87339 .00000 111.82 239723
Machine 1RQ Queue Ti 3.3602 .08368 .00000 31.559 239725
orders queue Queue Tim 10.610 1.3259 4_.9170E-05 94.310 81602
servers flow time 17.982 .22610 .60493 45.587 239721
demands queue Queue Ti 15.919 .81988 3.9593E-04 111.82 228672
avq del mater 3.4810E-16 5.1596E-16 .00000 2.9104E-11 239731
products queue Queue T .09493 .00812 .00000 16.884 239723
Machine 2 R Q Queue Ti 3.4833 .10155 .00000 31.943 239724
avq del order 4.0000 2.6668E-16 4.0000 4.0000 239728
Machine 3 R Q Queue Ti 3.5474 .08447 .00000 34.934 239723

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in orders_queue 2.8861 (Corr) .00000 89.000 .00000
STOCK 2.0000 (Insuf) 2.0000 2.0000 2.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
advanced info 4.0000 (Insuf) 4.0000 4.0000 4.0000
# in Machine 4 R Q 2.8662 .08022 .00000 19.000 .00000
# in Machine 3_R Q 2.8347 .10077 .00000 19.000 1.0000
# in Machine 2_R Q 2.7834 .07676 .00000 19.000 .00000
# in Machine ITRQ 2.6851 .08590 .00000 19.000 6.0000
Machine 4 R Busy .80083 .00441 .00000 1.0000 1.0000
# in kanban_queue 5.6309 (Corr) .00000 20.000 10.000
KANBAN 20.000 (Insuf) 20.000 20.000 20.000
Machine 3_R Busy .80025 .00519 .00000 1.0000 1.0000
Machine 2 R Busy .80079 .00390 .00000 1.0000 .00000
wip value 14.365 (Corr) .00000 20.000 10.000
Machine 1 R Busy 79762 .00514 .00000 1.0000 1.0000
# in products queue .07 586 .00740 .00000 6.0000 .00000
lead time 4.0000 (Insuf) 4.0000 4.0000 4.0000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands queue 12.134 (Corr) .00000 105.00 5.0000
Machine 3_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
COUNTERS

Identifier Count Limit

cl 239731 Infinite

c2 239721 Infinite

c3 239723 Infinite

c4 239731 Infinite

c5 239721 Infinite

afixeis C 239731 Infinite

Depart 1_C 239723 Infinite

Simulation run time: 25.35 minutes.
Simulation run complete.

-104

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 17:00:57 EEST - 3.129.67.244



Mapdptnua B : EVOEIKTIKEG Ava@opEG ATIOTEAEOPATWY ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project. GKCS1STG Run execution date : 11/15/1999
Analyst: tliap Model revision date: 11/15/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half wWidth Minimum Maximum Observations
Machine 4 R Q Queue Ti 2.8458 (Corr) .00000 27.335 240063
kanban queue Queue Tim .69297 (Corr) .00000 33.229 240075
paradosi 51.801 (Corr) .00000 395.66 240071
orders queue Queue Tim 61.695 (Corr) 2.4875E-04 396.99 211797
Machine 1RQ Queue Ti 2.8396 .05135 .00000 24.617 240074
demands queue Queue Ti 61.524 (Corr) 1.8901E-05 395.66 202131
servers flow time 15.552 (Corr) .62169 42.328 240062
products queue Queue T 1.0674 (Corr) .00000 34.550 240071
avg del mater 1.7269E-m16 2.5819E-16 .00000 2.9104E-11 240119
Machine 2 R Q Queue Ti 2.9157 .06157 .00000 25.731 240068
avg del order 8.0000 2.9424E-16 8.0000 8.0000 240114
Machine 3 R Q Queue Ti 2.9455 .06879 .00000 27.003 240064

DISCRETE-CHANGE VARIABLES

Identifier Average Half width Minimum Maximum Final Value
# in orders queue 43.561 (Corr) .00000 321.00 44.000
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK 9.0000 (Insuf) 9.0000 9.0000 9.0000
advanced info 8.0000 (Insuf) 8.0000 8.0000 8.0000
# in Machine 4 R Q 2.2772 (Corr) .00000 12.000 .00000
# in Machine 3 R Q 2.3571 (Corr) .00000 12.000 3.0000
# in Machine 2 R Q 2.3333 .05310 .00000 12.000 5.0000
# in kanban_queue .55455 (Corr) .00000 13.000 .00000
Machine 4 R Busy 79794 (Corr) .00000 1.0000 1.0000
# in Machine 1_R Q 2.2724 .05105 .00000 12.000 1.0000
Machine 3 R Busy .80431 .00451 .00000 1.0000 1.0000
KANBAN 13.000 (Insuf) 13.000 13.000 13.000
wip value 12.444 (Corr) .00000 13.000 13.000
Machine 2 R Busy .80253 .00415 .00000 1.0000 1.0000
Machine 1 R Busy .80053 .00405 .00000 1.0000 1.0000
# in products_queue .85424 (Corr) .00000 16.000 .00009
lead time 8.0000 (Insuf) 8.0000 8.0000 8.0000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 3_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# INn demands queue 41.457 (Corr) .00000 320.00 43.000
COUNTERS

Identifier Count Limit

cl 240075 Infinite

c2 240062 Infinite

c3 240071 Infinite

c4 240119 Infinite

c5 240062 Infinite

Depart 1 C 240071 Infinite

afixeis C 240119 Infinite

Simulation run time: 25.72 minutes.
Simulation run complete.
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Mapdptnua B : EVOEIKTIKEC Ava@opeg ATIOTEAECUATWY ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project  GKCS1STG Run execution date : 11/18/1999
Analyst tliap Model revision date: 11/18/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
Machine 4 R Q Queue Ti 3.3521 .07196 .00000 31.623 239377
kanban queue Queue Tim 4.1909 .26383 .00000 45.973 239392
paradosi 16.416 1.1049 .00000 106.05 239376
orders queue Queue Tim 13.995 1.5569 6.0162E-05 96.670 122776
Machine IRQ Queue Ti 3.1945 .08999 .00000 27.672 239387
demands queue Queue Ti 17.530 1.3241 5.2861E-05 106.05 224156
servers flow time 17.113 .20587 .55749 43.157 239376
products queue Queue T .12423 .01126 .00000 7.4425 239376
avg del mater 1.9426E-16 2.6021E-16 .00000 2.9104E-11 239392
Machine 2 R Q Queue Ti 3.2586 .07997 .00000 31.372 239382
avg del order 8.0000 5.8848E-16 8.0000 8.0000 239382
Machine 3 R Q Queue Ti 3.3059 .07241 .00000 30.627 239379

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
# in orders_qgqueue 5.7278 .75932 .00000 77.000 .00000
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK .00000 (Insuf) .00000 .00000 .00000
advanced info 8.0000 (Insuf) 8.0000 8.0000 8.0000
# in Machine 4_R_Q 2.6748 .06195 .00000 16.000 1.0000
# in Machine 3_R_Q 2.6378 .06706 .00000 16.000 2.0000
TOTWIP 19.382 .90938 .00000 93.000 15.000
# in Machine 2_R Q 2.6002 .07239 .00000 16.000 4.0000
# in kanban_queue 3.3443 .20284 .00000 17.000 1.0000
Machine 4_R Busy .79838 .00363 .00000 1.0000 1.0000
# in Machine IRQ 2.5491 .07313 .00000 16.000 5.0000
Machine 3_R Busy .79853 .00361 .00000 1.0000 1.0000
KANBAN 17.000 (Insuf) 17.000 17.000 17.000
Machine 2_R Busy .79868 .00412 .00000 1.0000 1.0000
wip value 13.655 .20305 .00000 17.000 15.000
Machine 1 R Busy .79802 .00441 .00000 1.0000 1.0000
# in prod cts queue .09913 .00892 .Oty000 7.0000 ,00000
lead time 8.0000 (Insuf) 8.0000 8.0000 8.0000
Machine 4 R Available 1 .0000 (Insuf) 1.0000 1.0000 1.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands queue 13.099 .88900 .00000 85.000 6.0000
COUNTERS

Identifier Count Limit

cl 239392 Infinite

c2 239376 Infinite

c3 239376 Infinite

c4 239392 Infinite

c5 239376 Infinite

Depart 1. C 239376 Infinite

afixeis C 239392 Infinite

Simulation run time: 12.88 minutes.
Simulation run complete.
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Mapaptnua B : EvOelKTIKEG Avapopeg ATToTEAEOUATWY ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project. GKCS1STG Run execution date : 11/15/1999
Analyst tliap Model revision date: 11/15/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
Machine 4 R Q Queue Ti 3.7669 .11936 .00000 35.524 240037
kanban queue Queue Tim 12.198 .45840 .00000 57.641 240058
paradosi 12.585 .54856 .00000 65.972 240037
orders queue Queue Tim 8.2297 .71210 4.1619E-04 44.353 40592
Machine 1RQ Queue Ti 3.7336 .13669 .00000 36.556 240058
demands queue Queue Ti 13.603 .50082 3.0958E-05 65.972 222075
servers flow time 19.044 .32580 .26637 60.158 240037
products queue Queue T .14846 .01144 .00000 7.7336 240037
avg del mater 7.0172E-m16 1.0293E-15 .00000 2.9104E-sll 240058
Machine 2 R Q Queue Ti 3.7218 .13931 .00000 36.530 240040
avg del order 8.0000 3.6322E-16 8.0000 8.0000 240051
Machine 3 R Q Queue Ti 3.8170 .15607 .00000 37.137 240038

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
# in orders queue 1.1135 .18125 .00000 37.000 .00000
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK .00000 (Insuf) .00000 .00000 .00000
advanced info 8.0000 (Insuf) 8.0000 8.0000 8.0000
# in Machine 4 R Q 3.0140 .09851 .00000 24.000 .00000
# in Machine 3 R Q 3.0540 .12077 .00000 24.000 1.0000
# in Machine 2 R Q 2.9786 .12364 .00000 24.000 18.000
# in kanban queue 9.7608 .31150 .00000 25.000 4.0000
Machine 4 R Busy .79884 .00438 .00000 1.0000 .00000
# in Machine IRQ 2.9876 .12525 .00000 24.000 .00000
Machine 3 R Busy .80142 .00488 .00000 1.0000 1.0000
KANBAN 25.000 (Insuf) 25.000 25.000 25.000
wip value 15.236 .31179 .00000 25.000 22.000
Machine 2 R Busy .80143 .00572 .00000 1.0000 1.0000
Machine 1 R Busy .80310 .00581 .00000 1.0000 .00000
# in products queue .11879 .00803 .00000 7.0000 .00000
lead time 8.0000 (Insuf) 8.0000 8.0000 8.0000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands queue 10.070 .43864 .00000 55.000 14.000
COUNTERS

Identifier Count Limit

cl 240058 Infinite

c2 240037 Infinite

c3 240037 Infinite

c4 240058 Infinite

c5 240037 Infinite

Depart 1 C 240037 Infinite

afixeis C 240058 Infinite

Simulation run time: 23.50 minutes.
Simulation run complete.
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Mapdptnua B : EVOeIKTIKEG Ava@opeg ATTOTEAEOUATWV ARENA

ARENA Simulation Results
Systems Modeling Cuser unknown> - License #9810727

Summary for Replication 1 of 1

Project: GKCS1STG Run execution date : 11/24/1999
Analyst. tliap Model revision date: 11/24/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half wWidth Minimum Maximum Observations
Machine 4 R Q Queue Ti 3.3521 .07196 .00000 31.623 239377
kanban queue Queue Tim 4.1909 .26383 .00000 45.973 239392
paradosi 14.593 1.0954 .00000 104.05 239376
orders queue Queue Tim 13.995 1.5569 6.0162E-05 96.670 122776
Machine IRQ Queue Ti 3.1945 .08999 .00000 27.672 239387
demands queue Queue Ti 16.492 1.3796 3.0707E-04 104.05 211802
servers flow time 17.113 .20587 55749 43.157 239376
products queue Queue T .30101 .02496 .00000 9.4425 239376
avg del mater 2.5697E-m16 2.8273E-16 .00000 2.9104E-m11 239392
Machine 2 R Q Queue Ti 3.2586 .07997 .00000 31.372 239382
avg del order 10.000 6.54 80E-16 10.000 10.000 239381
Machine 3 R Q Queue Ti 3.3059 .07241 .00000 30.627 239379

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
# in orders queue 5.7278 . 75932 .00000 77.000 .00000
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK .00000 (Insuf) .00000 .00000 .00000
advanced info 10.000 (Insuf) 10.000 10.000 10.000
# in Machine 4 R Q 2.6748 .06195 .00000 16.000 1.0000
# in Machine 3 R Q 2.6378 .06706 .00000 16.000 2.0000
TOTWIP 19.382 .90938 .00000 93.000 15.000
# in Machine 2 R Q 2.6002 .07239 .00000 16.000 4.0000
# in kanban queue 3.3443 .20284 .00000 17.000 1.0000
Machine 4 R Busy .79838 .00363 .00000 1.0000 1.0000
# in Machine IRQ 2.5491 .07313 .00000 16.000 5.0000
Machine 3 R Busy .79853 .00361 .00000 1.0000 1.0000
KANBAN 17.000 (Insuf) 17.000 17.000 17.000
Machine 2 R Busy . 79868 .00412 .00000 1.0000 1.0000
wip value 13.655 .20305 .00000 17.000 15.000
Machine 1 R Busy .79802 .00441 .00000 1.0000 1.0000
# in products queue .24018 .01984 .00000 9.0000 .00000
lead time 10.000 (Insuf) 10.000 10.000 10.000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands queue 11.644 . 87766 .00000 83.000 5.0000
COUNTERS

Identifier Count Limit

cl 239392 Infinite

c2 239376 Infinite

c3 239376 Infinite

c4 239392 Infinite

c5 239376 Infinite

Depart 1 C 2393/6 Infinite

afixeis C 239392 Infinite

Simulation run time: 24.77 minutes.
Simulation run complete.
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Mapdptnua B : EvdelkTikEC Avag@opeg ATtoTEAEOUATWY ARENA

ARENA Simulation Results
Systems Modeling Cuser unknown> - License #9810727

Summary for Replication 1 of 1

Project: GKCS1STG Run execution date : 11/24/1999
Analyst.  tliap Model revision date: 11/24/1999
Replication ended at time . 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
Machine 4 R Q Queue Ti 3.5869 .10612 .00000 35.453 239722
kanban queue Queue Tim 7.0461 .29985 .00000 47.055 239731
paradosi 11.938 .86024 .00000 108.13 239721
orders queue Queue Tim 10.610 1.3259 4.9170E-05 94.310 81602
Machine 1RQ Queue Ti 3.3602 .08368 .00000 31.559 239725
demands queue Queue Ti 13.733 .84608 6.9236E-05 108.13 208376
servers flow time 17.982 .22610 .60493 45.587 239721
products queue Queue T .34413 .02334 .00000 9.3950 239721
avq del mater 6.3261E-16 7.9986E-16 .00000 2.9104E-11 239731
Machine 2 R Q Queue Ti 3.4833 .10155 .00000 31.943 239724
avg del order 10.000 2.5683E-16 10.000 10.000 239721
Machine 3 R Q Queue Ti 3.5474 .08447 .00000 34.934 239723

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
# in orders queue 2.8861 (Corr) .00000 89.000 .00000
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK .00000 (Insuf .00000 .00000 .00000
advanced info 10.000 (Insuf) 10.000 10.000 10.000
# in Machine 4 R Q 2.8662 .08022 .00000 19.000 .00000
# in Machine 3 R Q 2.8347 .10077 .00000 19.000 1.0000
TOTWIP 17.251 (Corr) .00000 108.00 10.000
# in Machine 2 R Q 2.7834 .07676 .00000 19.000 .00000
# in kanban queue 5.6309 (Corr) .00000 20.000 10.000
Machine 4 R Busy .80083 .00441 .00000 1.0000 1.0000
# in Machine I1RQ 2.6851 .08590 .00000 19.000 6.0000
Machine 3 R Busy .80025 .00519 .00000 1.0000 1.0000
KANBAN 20.000 (Insuf) 20.000 20.000 20.000
Machine 2 R Busy .80079 .00390 .00000 1.0000 .00000
wip value 14.365 (Corr) .00000 20.000 10.000
Machine 1 R Busy 79762 .00514 .00000 1.0000 1.0000
# in products queue .27498 .02136 .00000 9.0000 .00000
lead time 10.000 (Insuf) 10.000 10.000 10.000
Machine 4 R Available 1.0000 (Insuf 1.0000 1.0000 1.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands queue 9.5393 (Corr) .00000 103.00 .00000
COUNTERS

Identifier Count Limit

cl 239731 Infinite

c2 239721 Infinite

c3 239721 Infinite

c4 239731 Infinite

c5 239721 Infinite

Depart 1 C 239721 Infinite

afixeis C 239731 Infinite

Simulation run time: 12.35 minutes.
Simulation run complete.
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Mapdptnua B : EvdeiktikéC Avagopeg ATtote eopdtwv ARENA

ARENA Simulation Results
Systems Modeling <user unknown) - License #9810727

Summary for Replication 1 of 1

Project: GKCS1STG Run execution date : 11/18/1999
Analyst: tliap Model revision date: 11/18/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half wWidth Minimum Maximum Observations
Machine 4 R Q Queue Ti 3.1089 .08312 .00000 26.558 239476
kanban queue Queue Tim 2.4084 .25837 .00000 34.344 239490
paradosi 14.645 3.0036 .00000 129.61 239480
orders queue Queue Tim 21.676 3.6856 2.1964E-04 129.16 160230
Machine 1RQ Queue Ti 3.0314 .07570 .00000 31.934 239488
demands queue Queue Ti 21.509 3.5699 4.4239E-04 129.61 163054
servers flow time 16.382 .19250 .54613 50.996 239475
products queue Queue T 2.0243 .21492 .00000 31.032 239480
avg del mater 5.0339E-16 7.6204E-16 .00000 2.9104E-11 239493
Machine 2 R Q Queue Ti 3.0428 .06357 .00000 26.598 239485
avg del order 12.000 5.2947E-16 12.000 12.000 239490
Machine 3 R Q Queue Ti 3.1957 .07380 .00000 27.518 239481

DISCRETE-CHANGE VARIABLES

Identifier Average Half wWidth Minimum Maximum Final Value
# In orders queue 11.577 2.4160 .00000 111.00 3.0000
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK 5.0000 (Insuf) 5.0000 5.0000 5.0000
advanced info 12.000 (Insuf) 12.000 12.000 12.000
# in Machine 4 R Q 2.4817 .06771 .00000 14.000 4.0000
ft in Machine 3 R Q 2.5511 .06337 .00000 14.000 3.0000
# in Machine 2 R Q 2.4290 .06035 .00000 14.000 2.0000
# in kanban queue 1.9226 .20507 .00000 15.000 .00000
Machine 4 R Busy .79795 .00541 .00000 1.0000 1.0000
# in Machine IRQ 2.4200 .06512 .00000 14.000 2.0000
Machine 3 R Busy .80154 .00486 .00000 1.0000 1.0000
KANBAN 15.000 (Insuf) 15.000 15.000 15.000
wip value 13.077 .20584 .00000 15.000 15.000
Machine 2 R Busy .79648 .00505 .00000 1.0000 1.0000
Machine 1 R Busy 79944 .00454 .00000 1.0000 1.0000
# In products queue 1.6159 17176 .00000 15.000 .00000
lead time 12.000 (Insuf) 12.000 12.000 12.000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands queue 11.691 2.4136 -00000 109.00 10.000
COUNTERS

Identifier Count Limit

cl 239490 Infinite

c2 239475 Infinite

c3 239480 Infinite

c4 239493 Infinite

c5 239475 Infinite

Depart 1 C 239480 Infinite

afixeis C 239493 Infinite

Simulation run time: 12.87 minutes.
Simulation run complete.
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Mapdptnua B : EVAeIKTIKEG AvapopEg ATToTEAECUATWY ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project:. GKCS1STG Run execution date 11/18/1999
Analyst tliap Model revision date: 11/18/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half wWidth Minimum Maximum Observations
Machine 4 R Q Queue Ti 3.1089 .08312 .00000 26.558 239476
kanban queue Queue Tim 2.4084 .25837 .00000 34.344 239490
paradosi 14.645 3.0036 .00000 129.61 239480
orders queue Queue Tim 21.676 3.6856 2.1964E-04 129.16 160230
Machine IRQ Queue Ti 3.0314 .07570 .00000 31.934 239488
demands queue Queue Ti 21.509 3.5699 4.4239E-04 129.61 163054
servers flow time 16.382 .19250 54613 50.996 239475
products queue Queue T 2.0243 .21492 .00000 31.032 239480
avg del mater 5.0339E-16 7.6204E-16 .00000 2.9104E-11 239493
Machine 2 R Q Queue Ti 3.0428 .06357 .00000 26.598 239485
avq del order 12.000 5.2947E-16 12.000 12.000 239490
Machine 3_R_Q Queue Ti 3.1957 .07380 .00000 27.518 239481

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
# in orders_queue 11.577 2.4160 .00000 111.00 3.0000
Machine 2_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK 5.0000 (Insuf) 5.0000 5.0000 5.0000
advanced info 12.000 (Insuf) 12.000 12.000 12.000
# in Machine 4 R Q 2.4817 .06771 .00000 14.000 4.0000
# in Machine 3 R Q 2.5511 .06337 .00000 14.000 3.0000
# in Machine 2 R Q 2.4290 .06035 .00000 14.000 2.0000
# in kanban_queue 1.9226 .20507 .00000 15.000 .00000
Machine 4 R Busy 79795 .00541 .00000 1.0000 1.0000
# in Machine IRQ 2.4200 .06512 .00000 14.000 2.0000
Machine 3_R Busy .80154 .00486 .00000 1.0000 1.0000
KANBAN 15.000 (Insuf) 15.000 15.000 15.000
wip value 13.077 .20584 .00000 15.000 15.000
Machine 2 R Busy .79648 .00505 .00000 1.0000 1.0000
Machine 1 R Busy 79944 .00454 .00000 1.0000 1.0000
# in products queue 1.6159 17176 .00000 15.000 .00000
lead time 12.000 (Insuf) 12.000 12.000 12.000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 3_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# In demands queue 11.691 2.4136 .00000 109.00 10.000
COUNTERS

Identifier Count Limit

cl 239490 Infinite

c2 239475 Infinite

c3 239480 Infinite

c4 239493 Infinite

c5 239475 Infinite

Depart 1_C 239480 Infinite

afixeis C 239493 Infinite

Simulation run time: 12.87 minutes.
Simulation run complete.
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Mapaptnua B : EvOeIKTIKEG Ava@OopeG ATTOTEAECHATWY ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project. GKCS1STG Run execution date : 11/16/1999
Analyst. tliap Model revision date: 11/15/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
Machine 4 R Q Queue Ti 3.3521 .07196 .00000 31.623 239377
kanban queue Queue Tim 4.1909 .26383 .00000 45.973 239392
paradosi 12.886 1.0814 .00000 102.05 239376
orders queue Queue Tim 13.995 1.5569 6.0162E-05 96.670 122776
Machine IRQ Queue Ti 3.1945 .08999 .00000 27.672 239387
demands queue Queue Ti 15.713 1.0716 4.0606E-06 102.05 196310
servers flow time 17.113 .20587 .55749 43.157 239376
products queue Queue T .59402 .04467 .00000 11.442 239376
avg del mater 3.2371E-16 3.5204E-16 .00000 2.9104E-11 239392
Machine 2 R Q Queue Ti 3.2586 .07997 .00000 31.372 239382
avq del order 12.000 8.3223E-16 12.000 12.000 239381
Machine 3_R Q Queue Ti 3.3059 .07241 .00000 30.627 239379

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
# in orders_queue 5.7278 .75932 .00000 77.000 .00000
Machine 2_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK .00000 (Insuf) .00000 .00000 .00000
advanced info 12.000 (Insuf) 12.000 12.000 12.000
# in Machine 4 R_Q 2.6748 .06195 .00000 16.000 1.0000
# in Machine 3_R_Q 2.6378 .06706 .00000 16.000 2.0000
# in Machine 2 R Q 2.6002 .07239 .00000 16.000 4.0000
# in kanban queue 3.3443 .20284 .00000 17.000 1.0000
Machine 4_R Busy .79838 .00363 .00000 1.0000 1.0000
# in Machine 1_R_Q 2.5491 .07313 .00000 16.000 5.0000
Machine 3_R Busy .79853 .00361 .00000 1.0000 1.0000
KANBAN 17.000 (Insuf) 17.000 17.000 17.000
wip value 13.655 .20305 .00000 17.000 15.000
Machine 2 R Busy .79868 .00412 .00000 1.0000 1.0000
Machine 1_R Busy .79802 .00441 .00000 1.0000 1.0000
# in products queue 47398 .03592 .00000 11.000 .00000
lead time 12.000 (Insuf) 12.000 12.000 12.000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands_queue 10.282 .86238 .00000 82.000 5.0000
COUNTERS

Identifier Count Limit

cl 239392 Infinite

c2 239376 Infinite

c3 239376 Infinite

c4 239392 Infinite

c5 239376 Infinite

Depart 1 C 239376 Infinite

afixeis C 239392 Infinite

Simulation run time: 23.38 minutes,
Simulation run complete.
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Mapdaptnua B : EVOEIKTIKEG AVO@OPEG ATIOTEAECHATWY ARENA

KATHIOPIA A-EEIPA A2
ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project. GKCSI1STG Run execution date : 12/ 7/1999
Analyst tliap Model revision date: 12/ 7/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
Machine 4 R Q Queue Ti .63860 .00932 .00000 12.678 239261
kanban queue Queue Tim .84948 .12833 .00000 28.489 239268
paradosi 9.1498 3.8022 .00000 120.99 239280
Machine IRQ Queue Ti 2.2990 .04133 .00000 19.031 239268
orders queue Queue Tim 24.483 5.6480 1.5134E-04 139.99 193162
servers flow time 9.1812 .09062 .35035 29.320 239260
demands queue Queue Ti 24.448 5.8971 2.1012E-04 120.99 89550
avq del mater 1.3313E-16 2.5212E-16 .00000 1.4552E-11 239311
products queue Queue T 9.2775 1.1673 .00000 55.679 239280
Machine 2 R Q Queue Ti .62595 .01221 .00000 12.539 239267
avgq del order 4.0000 3.6885E-16 4.0000 4.0000 239309
Machine 3 R Q Queue Ti 2.2956 .04942 .00000 19.145 239262

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
Machine 2_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in orders_queue 15.767 3.2697 .00000 118.00 43.000
STOCK 20.000 (Insuf) 20.000 20.000 20.000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
advanced info 4.0000 (Insuf) 4.0000 4.0000 4.0000
# in Machine 4 R_Q .50930 .00885 .00000 7.0000 .00000
totwipk8 23.088 3.3474 .00000 125.00 50.000
# in Machine 3 R Q 1.8309 .04374 .00000 7.0000 5.0000
# in Machine 2 R Q 49923 .01155 .00000 7.0000 .00000
# in Machine IRQ 1.8336 .04238 .00000 7.0000 .00000
Machine 4 R Busy 52751 .00255 .00000 1.0000 1.0000
# In kanban_queue .67751 .09768 .00000 8.0000 .00000
KANBAN 8.0000 (Insuf) 8.0000 8.0000 8.0000
Machine 3 R Busy .79613 .00539 .00000 1.0000 1.0000
wip value 7.3225 .09823 .00000 8.0000 8.0000
Machine 2 R Busy 52513 .00317 .00000 1.0000 .00000
Machine 1_R Busy .80068 .00508 .00000 1.0000 1.0000
# in products queue 7.3997 .89130 .00000 24.000 .00000
lead time 4.0000 (Insuf) 4.0000 4.0000 4.0000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands queue 7.2992 2.5524 .00000 102.00 29.000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
COUNTERS

Identifier Count Limit

cl 239268 Infinite

c2 239260 Infinite

c3 239280 Infinite

c4 239311 Infinite

c5 239260 Infinite

afixeis_C 239311 Infinite

Depart 1_C 239280 Infinite

Simulation run time: 13.48 minutes.
Simulation run complete.

-113

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 17:00:57 EEST - 3.129.67.244



Mapdptnua B : EVOEIKTIKEC AVO@OPEC ATIOTEAECHATWY ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project: GKCS1STG Run execution date : 12/ 8/1999
Analyst: tliap Model revision date: 12/ 8/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half wWidth Minimum Maximum Observations
Machine 4 R Q Queue Ti .69055 .01519 .00000 14.442 239519
kanban queue Queue Tim 2.4538 11122 .00000 31.942 239528
paradosi 3.1485 .50191 .00000 70.448 239531
orders queue Queue Tim 11.224 1.1144 1.1186E-04 78.555 134014
Machine IRQ Queue Ti 2.6284 .03917 .00000 22.015 239528
demands queue Queue Ti 10.728 1.4261 2.1443E-04 70.448 70297
servers flow time 10.070 .08135 22774 31.469 239518
products queue Queue T 7.0797 .27183 .00000 43.402 239531
avq del mater 9.1652E-17 1.3900E-16 .00000 1.4552E-11 239536
Machine 2 R Q Queue Ti .67822 .01075 .00000 14.114 239528
avg del order 4.0000 5.3432E-16 4.0000 4.0000 239532
Machine 3 R Q Queue Ti 2.7513 .06771 .00000 24.118 239523

DISCRETE-CHANGE VARIABLES

Identifier Average Half width Minimum Maximum Final Value
# in orders queue 5.0141 .63870 .00000 64.000 8.0000
Machine 2_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK 13.000 (Insuf) 13.000 13.000 13.000
advanced info 4.0000 (Insuf) 4.0000 4.0000 4.0000
# in Machine 4 _R_Q .55134 .01079 .00000 9.0000 3.0000
# in Machine 3_R_Q 2.1968 .06271 .00000 9.0000 5.0000
totwipklO 13.056 72217 .00000 73.000 17.000
# in Machine 2_R_Q 54151 .01012 .00000 9.0000 .00000
# in kanban queue 1.9592 .10519 .00000 10.000 .00000
Machine 4 R Busy .52840 .00303 .00000 1.0000 1.0000
# in Machine 1_R Q 2.0986 .03901 .00000 9.0000 .00000
Machine 3 R Busy .79995 .00542 .00000 1.0000 1.0000
KANBAN 10.000 (Insuf) 10.000 10.000 10.000
Machine 2 R Busy .52688 .00306 .00000 1.0000 .00000
wip value 8.0390 .10538 .00000 10.000 10.000
Machine 1_R Busy .79730 .00393 .00000 1.0000 .00000
f- in products queue 5.6527 .25991 .00000 17.000 .00000
lead time 4.0000 (Insuf) 4.0000 4.0000 4.0000
Machine 4_R Avai lable 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 3_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands_queue 2.5138 .49278 .00000 58.000 1.0000
COUNTERS

Identifier Count Limit

cl 239528 Infinite

c2 239518 Infinite

c3 239531 Infinite

c4 239536 Infinite

c5 239518 Infinite

Depart 1 C 239531 Infinite

afixeis C 239536 Infinite

Simulation run time: 26.90 minutes.
Simulation run complete.
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Moapdptnua B : EVOEIKTIKEG Avagpopeg ATToTEAECUATWY ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project: GKCS1STG Run execution date : 12/ 6/1999
Analyst: tliap Model revision date: 12/ 6/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half wWidth Minimum Maximum Observations
Machine 4 R Q Queue Ti .71181 .01421 .00000 15.128 240105
kanban queue Queue Tim 4.1915 .18257 .00000 33.374 240117
paradosi 3.7475 .57569 .00000 92.033 240113
Machine IRQ Queue Ti 3.0298 .08476 .00000 32.665 240117
orders queue Queue Tim 8.6945 .86789 7 .7836E-05 90.135 95467
servers flow time 10.801 .14264 .17951 37.812 240105
demands queue Queue Ti 8.6739 .84319 6.8991E-05 92.033 103740
avg del mater 3.2952E-m16 5.1467E-16 .00000 2.9104E-11 240122
products queue Queue T 3.4847 .15004 .00000 29.784 240113
Machine 2 R Q Queue Ti .70401 .01878 .00000 16.387 240116
avq del order 4.0000 5.3335E-16 4.0000 4.0000 240120
Machine 3_R_Q Queue Ti 3.0311 .07873 .00000 23.477 240106

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in orders queue 2.7668 43577 .00000 69.000 5.0000
STOCK 8.0000 (Insuf) 8.0000 8.0000 8.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
advanced info 4.0000 (Insuf) 4.0000 4.0000 4.0000
# in Machine 4 R Q .56970 (Corr) .00000 11.000 .00000
totwipkl2 11.408 .56067 .00000 80.000 17.000
# in Machine 3_R_Q 2.4260 .06856 .00000 11.000 9.0000
# in Machine 2 R Q .56348 .01449 .00000 11.000 1.0000
# in Machine IRQ 2.4250 .06706 .00000 11.000 .00000
Machine 4_R Busy .52862 .00299 .00000 1.0000 .00000
# in kanban_queue 3.3548 .14056 .00000 12.000 .00000
KANBAN 12.000 (Insuf) 12.000 12.000 12.000
Machine 3_R Busy .80020 .00465 .00000 1.0000 1.0000
wip value 8.6423 .14089 .00000 12.000 12.000
Machine 2 R Busy 52928 .00369 .00000 1.0000 1.0000
Machine 1 R Busy .80279 .00459 .00000 1.0000 .00000
# in products_queue 2.7890 11771 .000"M0 13.000 .00000
lead time 4.0000 (Insuf) 4.0000 4.0000 4.0000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands_queue 2.9995 44768 .00000 70.000 7.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
COUNTERS

Identifier Count Limit

cl 240117 Infinite

c2 240105 Infinite

c3 240113 Infinite

c4 240122 Infinite

c5 240105 Infinite

afixeis C 240122 Infinite

Depart 1_C 240113 Infinite

Simulation run time: 23.35 minutes.
Simulation run complete.
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Mapdptnua B : EVOEIKTIKEG Ava@opeg ATIOTEAEOUATWY ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project  GKCS1STG Run execution date : 12/ 8/1999
Analyst tliap Model revision date: 12/ 8/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half width Minimum Maximum Observations
Machine 4 R Q Queue Ti .72968 .01279 .00000 13.702 240136
kanban queue Queue Tim 8.1864 .27594 .00000 38.711 240147
paradosi 4.7558 42799 .00000 73.179 240140
Machine IRQ Queue Ti 3.4399 .11705 .00000 31.032 240145
orders queue Queue Tim 7.4013 .85325 3.3131E-04 62.272 48976
servers flow time 11.801 .21685 .25541 39.029 240135
demands queue Queue Ti 8.0966 59742 3.6721E-05 73.179 141053
avg del mater 5.9405E-17 7.1046E-17 .00000 7.2760E-12 240147
products queue Queue T 1.6911 .06756 .00000 22.634 240140
Machine 2 R Q Queue Ti 72653 (Corr) .00000 14.320 240143
avq del order 4.0000 2.5683E-16 4.0000 4.0000 240142
Machine 3 R Q Queue Ti 3.5803 .12341 .00000 31.803 240137

DISCRETE-CHANGE VARIABLES

Identifier Average Half width Minimum Maximum Final Value
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in orders queue 1.2083 .22966 .00000 51.000 .00000
STOCK 5.0000 (Insuf) 5.0000 5.0000 5.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
advanced info 4.0000 (Insuf) 4.0000 4.0000 4.0000
# in Machine 4_R_Q .58407 .01217 .00000 14.000 .00000
totwipkl6 10.651 41161 .00000 66.000 12.000
# in Machine 3 R Q 2.8659 .11582 .00000 15.000 5.0000
# in Machine 2_R_Q .58157 .01209 .00000 15.000 1.0000
# in Machine 1_R_Q 2.7535 .10109 .00000 15.000 2.0000
Machine 4_R Busy .52860 .00318 .00000 1.0000 1.0000
# in kanban queue 6.5531 .20492 .00000 16.000 4.0000
KANBAN 16.000 (Insuf) 16.000 16.000 16.000
Machine 3 R Busy .80281 .00512 .00000 1.0000 1.0000
wip value 9.4439 .20599 .00000 16.000 12.000
Machine 2 R Busy .52894 .00340 .00000 1.0000 1.0000
Machine 1 R Busy .80124 .00545 .00000 1.0000 1.0000
# in products_queue 1.3536 .05020 .00000 10.000 .00000
lead time 4.0000 (Insuf) 4.0000 4.0000 4.0000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands queue 3.8068 .35801 .00000 58.000 2.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
COUNTERS

Identifier Count Limit

cl 240147 Infinite

c2 240135 Infinite

c3 240140 Infinite

c4 240147 Infinite

ch5 240135 Infinite

afixeis_C 240147 Infinite

Depart 1_C 240140 Infinite

Simulation run time: 23.15 minutes.
Simulation run complete.
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Mapdaptnua B : EVOEIKTIKEG Ava@popeg ATtoTEAeCPATWV ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project: GKCS1STG Run execution date : 12/ 8/1999
Analyst: tliap Model revision date: 12/ 8/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
Machine 4 R Q Queue Ti 71181 .01421 .00000 15.128 240105
kanban_queue Queue Tim 4.1915 .18257 .00000 33.374 240117
paradosi 4.0620 59297 .00000 92.768 240109
orders queue Queue Tim 8.6945 .86789 7.7836E-05 90.135 95467
Machine 1_R_Q Queue Ti 3.0298 .08476 .00000 32.665 240117
demands queue Queue Ti 8.6595 .92686 4.5089E-05 92.768 112632
servers flow time 10.801 .14264 .17951 37.812 240105
products_queue Queue T 2.8016 .11784 .00000 26.657 240109
avg del mater 5.9109E-16 7.9163E-16 .00000 2.9104E--11 240122
Machine 2 R Q Queue Ti 70401 .01878 .00000 16.387 240116
avg del order 8.0000 7.8112E-16 8.0000 8.0000 240115
Machine 3 R_Q Queue Ti 3.0311 .07873 .00000 23.477 240106

DISCRETE-CHANGE VARIABLES

Identifier Average Half width Minimum Maximum Final Value
# in orders_queue 2.7668 43577 .00000 69.000 5.0000
Machine 2_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK 4.0000 (Insuf) 4.0000 4.0000 4.0000
advanced info 8.0000 (Insuf) 8.0000 8.0000 8.0000
# in Machine 4 R Q 56970 (Corr) .00000 11.000 .00000
# in Machine 3 R Q 2.4260 .06856 .00000 11.000 9.0000
totwipkl2 11.408 .56067 .00000 80.000 17.000
# in Machine 2 R Q .56348 .01449 .00000 11.000 1.0000
# in kanban_queue 3.3548 .14056 .00000 12.000 .00000
Machine 4 R Busy .52862 .00299 .00000 1.0000 .00000
# in Machine IRQ 2.4250 .06706 .00000 11.000 .00000
Machine 3 R Busy .80020 .00465 .00000 1.0000 1.0000
KANBAN 12.000 (Insuf) 12.000 12.000 12.000
Machine 2 R Busy 52928 .00369 .00000 1.0000 1.0000
wip value 8.6423 .14089 .00000 12.000 12.000
Machine 1 R Busy .80279 .00459 .00000 1.0000 .00000
# in products_queue 2.2423 09489 .00000 14.000 .00000
lead time 8.0000 (Insuf) 8.0000 8.0000 8.0000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands_queue 3.2511 . 45956 .00000 71.000 6.0000
COUNTERS

Identifier Count Limit

cl 240117 Infinite

c2 240105 Infinite

c3 240109 Infinite

c4 240122 Infinite

c5 240105 Infinite

Depart 1 C 240109 Infinite

afixeis C 240122 Infinite

Simulation run time: 22.65 minutes.
Simulation run complete.
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ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project  GKCS1STG Run execution date : 12/ 8/1999
Analyst.  tliap Model revision date: 12/ 8/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
Machine 4 R Q Queue Ti 73077 .02005 .00000 15.863 239986
kanban queue Queue Tim 11.659 .25819 .00000 49.989 240002
paradosi 3.5120 .27185 .00000 60.500 239988
orders queue Queue Tim 7.1409 1.1649 2.1069E-04 49.491 27499
Machine ITRQ Queue Ti 3.6070 .14099 .00000 35.412 240002
demands queue Queue Ti 7.3092 .51658 6.5590E-05 60.500 115314
servers flow time 12.090 . 19410 .09490 40.935 239985
products_queue Queue T 2.3532 .07422 .00000 22.605 239988
avg del mater 1.4280E-16 1.6407E-16 .00000 1.4552E-s11 240002
Machine 2 R Q Queue Ti .74859 .01500 .00000 19.566 239997
avg_del_order 8.0000 1.0313E-15 8.0000 8.0000 239995
Machine 3 R Q Queue Ti 3.6807 .11740 .00000 34.549 239988

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
# in orders queue .65456 .14087 .00000 45.000 .00000
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK 3.0000 (Insuf) 3.0000 3.0000 3.0000
advanced info 8.0000 (Insuf) 8.0000 8.0000 8.0000
# in Machine 4 R Q .58458 .01416 .00000 17.000 1.0000
# in Machine 3 R Q 2.9445 .09995 .00000 18.000 8.0000
totwipkl9 10.325 .26946 .00000 63.000 16.000
# in Machine 2_R_Q .59888 .01470 .00000 17.000 4.0000
# in kanban queue 9.3275 .16978 .00000 19.000 2.0000
Machine 4 R Busy 52737 .00289 .00000 1.0000 1.0000
# in Machine 1_R_Q 2.8856 .10439 .00000 18.000 .00000
Machine 3 R Busy 79978 .00418 .00000 1.0000 1.0000
KANBAN 19.000 (Insuf) 19.000 19.000 19.000
Machine 2 R Busy .53089 .00340 .00000 1.0000 1.0000
wip value 9.6715 .16872 .00000 19.000 16.000
Machine 1 R Busy .80078 .00507 .00000 1.0000 1.0000
# in products_queue 1.8824 .05487 .00000 11.000 .00000
lead time 8.0000 (Insuf) 8.0000 8.0000 8.0000
Machine 4_R Available 1.0000. (Insuf) 1.0000 1.0000 1.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands_queue 2.8095 .21671 .00000 55.000 7.0000
COUNTERS

Identifier Count Limit

cl 240002 Infinite

c2 239985 Infinite

c3 239988 Infinite

c4 240002 Infinite

c5 239985 Infinite

Depart 1 C 239988 Infinite

afixeis C 240002 Infinite

Simulation run time: 24.87 minutes.
Simulation run complete.
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ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project. GKCSISTG Run execution date : 12/ 9/1999
Analyst. tliap Model revision date: 12/ 9/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
Machine 4 R Q Queue Ti .71181 .01421 .00000 15.128 240105
kanban queue Queue Tim 4.1915 .18257 .00000 33.374 240117
paradosi 5.5320 .63999 .00000 94.666 240105
Machine IRQ Queue Ti 3.0298 .08476 .00000 32.665 240117
orders queue Queue Tim 8.6945 .86789 7 .7836E-05 90.135 95467
servers flow time 10.801 .14264 17951 37.812 240105
demands queue Queue Ti 8.8972 .70205 1.1131E-05 94.666 149291
avqg del mater 6.5426E- 16 8.3496E-16 .00000 2.9104E-11 240122
products queue Queue T 1.2739 .05427 .00000 9.8204 240105
Machine 2 R Q Queue Ti .70401 .01878 .00000 16.387 240116
avq del order 10.000 7.8112E-16 10.000 10.000 240112
Machine 3 R Q Queue Ti 3.0311 .07873 .00000 23.477 240106

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# Iin orders queue 2.7668 43577 .00000 69.000 5.0000
STOCK .00000 (Insuf) .00000 .00000 .00000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
advanced info 10.000 (Insuf) 10.000 10.000 10.000
# in Machine 4 R Q .56970 (Corm) .00000 11.000 .00000
totwipkl2 11.408 .56067 .00000 80.000 17.000
# in Machine 3 R Q 2.4260 .06856 .00000 11.000 9.0000
# in Machine 2_R_Q .56348 .01449 .00000 11.000 1.0000
# in Machine 1_R_Q 2.4250 .06706 .00000 11.000 .00000
Machine 4 R Busy .52862 .00299 .00000 1.0000 .00000
# in kanban queue 3.3548 .14056 .00000 12.000 .00000
KANBAN 12.000 (Insuf) 12.000 12.000 12.000
Machine 3 R Busy .80020 .00465 .00000 1.0000 1.0000
wip value 8.6423 .14089 .00000 12.000 12.000
Machine 2 R Busy .52928 .00369 .00000 1.0000 1.0000
Machine 1 R Busy .80279 .00459 .00000 1.0000 .00000
# in products queue 1.0196 .04482 .00000 11.000 .00000
lead time 10.000 (Insuf) 10.000 10.000 10.000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands queue 4.4277 .50046 .00000 73.000 7.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
COUNTERS

Identifier Count Limit

cl 240117 Infinite

c2 240105 Infinite

c3 240105 Infinite

c4 240122 Infinite

c5 240105 Infinite

afixeis C 240122 Infinite

Depart 1_C 240105 Infinite

Simulation run time: 24.28 minutes.
Simulation run complete.
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ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project. GKCS1STG Run execution date : 12/ 9/1999
Analyst tliap Model revision date: 12/ 9/1999
Replication ended at time . 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
Machine 4 R Q Queue Ti .71181 .01421 .00000 15.128 240105
kanban queue Queue Tim 4.1915 .18257 .00000 33.374 240117
paradosi 4.4038 .60848 .00000 92.666 240105
Machine IRQ Queue Ti 3.0298 .08476 .00000 32.665 240117
orders_queue Queue Tim 8.6945 .86789 7.7836E-05 90.135 95467
servers flow time 10.801 .14264 .17951 37.812 240105
demands queue Queue Ti 8.6568 .90609 7 .5128E-05 92.666 122143
avg del mater 6.6944E-m16 8.3618E-16 .00000 2.9104E-11 240122
products_queue Queue T 2.1457 .08818 .00000 11.820 240105
Machine 2_R_Q Queue Ti 70401 .01878 .00000 16.387 240116
avg del order 12.000 8.1217E-16 12.000 12.000 240111
Machine 3 R Q Queue Ti 3.0311 .07873 .00000 23.477 240106

DISCRETE-CHANGE VARIABLES

Identifier Average Half wWidth Minimum Maximum Final Value
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in orders queue 2.7668 43577 .00000 69.000 5.0000
STOCK .00000 (Insuf) .00000 .00000 .00000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
advanced info 12.000 (Insuf) 12.000 12.000 12.000
# in Machine 4 R Q .56970 (Corr) .00000 11.000 .00000
totwipkl2 11.408 .56067 .00000 80.000 17.000
# in Machine 3_R_Q 2.4260 .06856 .00000 11.000 9.0000
# in Machine 2_R_Q .56348 .01449 .00000 11.000 1.0000
# in Machine 1_R Q 2.4250 .06706 .00000 11.000 .00000
Machine 4 R Busy .52862 .00299 .00000 1.0000 .00000
# in kanban queue 3.3548 .14056 .00000 12.000 .00000
KANBAN 12.000 (Insuf) 12.000 12.000 12.000
Machine 3 R Busy .80020 .00465 .00000 1.0000 1.0000
wip value 8.6423 . 14089 .00000 12.000 12.000
Machine 2_R Busy .52928 .00369 .00000 1.0000 1.0000
Machine 1 R Busy .80279 .00459 .00000 1.0000 .00000
# in products_.ueue 1.7173 .07242 .00000 13.000 .00000
lead time 12.000 (Insuf) 12.000 12.000 12.000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands queue 3.5246 47142 .00000 71.000 6.0000
Machine 3_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
COUNTERS

Identifier Count Limit

cl 240117 Infinite

c2 240105 Infinite

c3 240105 Infinite

c4 240122 Infinite

c5 240105 Infinite

afixeis C 240122 Infinite

Depart 1 C 240105 Infinite

Simulation run time: 24.20 minutes.
Simulation run complete.
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ARENA Simulation Results
- - License #9810727

Summary for Replication 1 of 1

Project: GKCS1STG Run execution date 12/ 9/1999
Analyst: tliap Model revision date 12/ 9/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half width Minimum Maximum Observations
Machine 4 R Q Queue Ti .71099 .01440 .00000 12.684 239713
kanban queue Queue Tim 4.2028 .12937 .00000 42.565 239725
paradosi 6.7039 .34458 .00000 60.948 239713
orders queue Queue Tim 8.2457 .50113 1.1658E-04 53.544 94710
Machine IRQ Queue Ti 2.9865 .07005 .00000 22.522 239722
demands queue Queue Ti 9.0129 .36912 4.6678E-05 60.948 178302
servers flow time 10.814 .09254 .24364 32.434 239713
products queue Queue T .63203 .02743 .00000 7.7563 239713
avg_del_mater 32.000 1.1486E-15 32.000 32.000 239735
Machine 2 R Q Queue Ti .69681 .01260 .00000 12.486 239721
avg_del_order 40.000 1.1486E-15 40.000 40.000 239726
Machine 3 R Q Queue Ti 3.0958 .08394 .00000 26.834 239714

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
# in orders_queue 2.6033 .24007 .00000 43.000 10.000
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK .00000 (Insuf) .00000 .00000 .00000
advanced info 40.000 (Insuf) 40.000 40.000 40.000
# in Machine 4_R_Q .56811 (Corr) .00000 11.000 .00000
# in Machine 3_R_Q 2.4737 .06154 .00000 11.000 6.0000
totwipkl2 11.242 .30112 .00000 55.000 19.000
# in Machine 2_R_Q .55680 .01149 .00000 11.000 .00000
# in kanban_queue 3.3584 .08887 .00000 12.000 .00000
Machine 4_R Busy 52778 .00305 .00000 1.0000 .00000
# in Machine 1_R_Q 2.3865 .05100 .00000 11.000 3.0000
Machine 3_R Busy .80210 .00502 .00000 1.0000 1.0000
KANBAN 12.000 (Insuf) 12.000 12.000 12.000
Machine 2_R Busy 52645 .00270 .00000 1.0000 1.0000
wip value 8.6389 .08781 .00000 12.000 12.000
Machine 1_R Busy .80007 .00379 .00000 1.0000 1.0000
# in products_queue .50502 .01956 .00000 8.0000 .00000
lead time 8.0000 (Insuf) 8.0000 8.0000 8.0000
Machine 4 R Available  1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 3_R Available  1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands_queue 5.3571 .28386 .00000 46.000 13.000
COUNTERS

Identifier Count Limit

cl 239725 Infinite

c2 239713 Infinite

c3 239713 Infinite

c4 239735 Infinite

c5 239713 Infinite

Depart 1 C 239713 Infinite

afixeis C 239761 Infinite

Simulation run time: 23.20 minutes.
Simulation run complete.
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ARENA Simulation Results
- - License #9810727

Summary for Replication 1 of 1

Project: GKCS1STG Run execution date : 12/ 9/1999
Analyst: tliap Model revision date: 12/ 9/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half width  Minimum Maximum Observations
Machine 4 R Q Queue Ti 70762 .01211 .00000 13.127 239731
kanban queue Queue Tim 4.2801 .16265 .00000 34.264 239735
paradosi 47266 .15551 .00000 42.672 239718
orders queue Queue Tim 8.5811 .69184 2.5956E-04 59.215 93054
Machine IRQ Queue Ti 2.9777 .07038 .00000 24.814 239732
demands queue Queue Ti 8.1556 1.5711 5.8982E-04 42.672 13893
servers flow time 10.736 .11476 .19047 33.642 239731
products queue Queue T 16.405 (Corr) .00000 29.809 239718
avq del mater 10.000 1.0667E-15 10.000 10.000 239735
Machine 2 R Q Queue Ti .70890 .01244 .00000 12.627 239731
avqg del order 40.000 1.1486E-15 40.000 40.000 239718
Machine 3 R Q Queue Ti 3.0200 .07237 .00000 25.340 239731

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
# in orders queue 2.6617 .26257 .00000 53.000 .00000
Machine 2_R Awvailable 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK .00000 (Insuf) .00000 .00000 .00000
advanced info 40.000 (Insuf) 40.000 40.000 40.000
# in Machine 4 R Q .56546 .01119 .00000 11.000 .00000
# in Machine 3 R Q 2.4133 .05402 .00000 11.000 .00000
totwipkl2 11.243 .33346 .00000 65.000 3.0000
# in Machine 2 R Q .56649 .01002 .00000 11.000 .00000
# in kanban queue 3.4206 .09245 .00000 12.000 8.0000
Machine 4 R Busy .52860 .00273 .00000 1.0000 .00000
# in Machine IRQ 2.3795 .05111 .00000 11.000 3.0000
Machine 3 R Busy .79816 .00377 .00000 1.0000 .00000
KANBAN 12.000 (Insuf) 12.000 12.000 12.000
Machine 2 R Busy .52949 .00273 .00000 1.0000 .00000
wip value 8.5798 .09237 .00000 12.000 3.0000
Machine 1_R Busy .79831 .00445 .00000 1.0000 1.0000
# in products_queue 13.109 .21197 .00000 33.000 13.000
lead time 30.000 (Insuf) 30.000 30.000 30.000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 3_R Awvailable 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands queue .37769 .11360 .00000 38.000 .00000
COUNTERS

Identifier Count Limit

cl 239735 Infinite

c2 239731 Infinite

c3 239718 Infinite

c4 239735 Infinite

c5 239731 Infinite

Depart 1 C 239718 Infinite

afixeis C 239741 Infinite

Simulation run time: 19.37 minutes.
Simulation run complete.
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KAPHIOPIA B-ZEIPA Bl

ARENA Simulation Results
- - License #9810727

Summary for Replication 1 of 1

Project: GKCS1STG Run execution date
Analyst: tliap Model revision date:
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum
Machine 4 R Q Queue Ti 2.8458 (Corr) .00000 27.335
kanban queue Queue Tim .69297 (Corr) .00000 33.229
paradosi 69.980 (Corr) .62169 419.48
orders queue Queue Tim 61.695 (Corr) 2.4875E-04 396.99
Machine IRQ Queue Ti 2.8396 .05135 .00000 24.617
demands queue Queue Ti 69.980 (Corr) .62169 419.48
servers flow time 15.552 (Corr) .62169 42.328
products queue Queue T .00000 .00000 .00000 .00000
avq del mater .00000 .00000 .00000 .00000
Machine 2 R Q Queue Ti 2.9157 .06157 .00000 25.731
avq del order .00000 .00000 .00000 .00000
Machine 3 _R_Q Queue Ti 2.9455 .06879 .00000 27.003

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum
# in orders_queue 43.561 (Corr) .00000 321.00
Machine 2_R Awvailable 1.0000 (Insuf) 1.0000 1.0000
Machine 1_R Available 1.0000 (Insuf) 1.0000 1.0000
STOCK .00000 (Insuf) .00000 .00000
advanced info .00000 (Insuf) .00000 .00000
# in Machine 4 R Q 2.2772 (Corr) .00000 12.000
# in Machine 3 R Q 2.3571 (Corr) .00000 12.000
totalwip 56.009 (Corr) .00000 333.00
# in Machine 2 R Q 2.3333 .05310 .00000 12.000
# in kanban queue .55455 (Corr) .00000 13.000
Machine 4_R Busy 79794 (Corr) .00000 1.0000
# in Machine IRQ 2.2724 .05105 .00000 12.000
Machine 3 R Busy .80431 .00451 .00000 1.0000
KANBAN 13.000 (Insuf) 13.000 13.000
Machine 2 R Busy .80253 .00415 .00000 1.0000
wip Value 12.444 (Corr) 00000 13.000
Machine 1 R Busy .80053 .00405 .00000 1.0000
# in products_queue .00000 .00000 .00000 1.0000
lead time .00000 (Insuf) .00000 .00000
Machine 4_R Available 1.0000 (Insuf) 1.0000 1.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000
# in demands_queue 56.006 (Corr) .00000 334.00
COUNTERS

Identifier Count Limit

cl 240075 Infinite

c2 240062 Infinite

c3 240062 Infinite

c4 240119 Infinite

c5 240062 Infinite

Depart 1 C 240062 Infinite

afixeis C 240119 Infinite

Simulation run time: 33.50 minutes.
Simulation run complete.
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11/15/1999
11/15/1999

Observations

240063
240075
240062
211797
240074
240062
240062
240062
240119
240068
240119
240064

Final Value

44.000
1.0000
1.0000
.00000
.00000
.00000
3.0000
56.000
5.0000
.00000
1.0000
1.0000
1.0000
13.000
1.0000
13.000
1.0000
.00000
.00000
1.0000
1.0000
57.000

-123



Mapdaptnua B : EVAeIKTIKEG Avagpopég ATToTEAECHUATWY ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project. GKCS1STG Run execution date : 11/15/1999
Analyst tliap Model revision date: 11/15/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width  Minimum Maximum Observations
Machine 4 R Q Queue Ti 3.3521 .07196 .00000 31.623 239377
kanban queue Queue Tim 4.1909 .26383 .00000 45.973 239392
paradosi 24.292 1.1123 .55749 114.05 239376
Machine ITRQ Queue Ti 3.1945 .08999 .00000 27.672 239387
orders queue Queue Tim 13.995 1.5569 6.0162E-05 96.670 122776
servers flow time 17.113 .20587 .55749 43.157 239376
demands queue Queue Ti 24.292 1.1123 .55749 114.05 239376
avq del mater .00000 .00000 .00000 .00000 239392
products queue Queue T .00000 .00000 .00000 .00000 239376
Machine 2 R Q Queue Ti 3.2586 .07997 .00000 31.372 239382
avg del order .00000 .00000 .00000 .00000 239392
Machine 3_R_Q Queue Ti 3.3059 .07241 .00000 30.627 239379

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
Machine 2_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in orders queue 5.7278 .75932 .00000 77.000 .00000
STOCK .00000 (Insuf) .00000 .00000 .00000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
advanced info .00000 (Insuf) .00000 .00000 .00000
# in Machine 4 R Q 2.6748 .06195 .00000 16.000 1.0000
totalwip 19.382 .90938 .00000 93.000 15.000
# in Machine 3 R Q 2.6378 .06706 .00000 16.000 2.0000
# in Machine 2 R Q 2.6002 .07239 .00000 16.000 4.0000
# in Machine IRQ 2.5491 .07313 .00000 16.000 5.0000
Machine 4 _R Busy .79838 .00363 .00000 1.0000 1.0000
# in kanban queue 3.3443 .20284 .00000 17.000 1.0000
KANBAN 17.000 (Insuf) 17.000 17.000 17.000
Machine 3_R Busy . 79853 .00361 .00000 1.0000 1.0000
wip Value 13.655 .20305 .00000 17.000 15.000
Machine 2_R Busy .79868 .00412 .00000 1.0000 1.0000
Machine 1 R Busy .79802 .00441 .00000 1.0000 1.0000
# in products queue .00000 .00000 .00000 1.0000 .00000
lead time .00000 (Insuf) .00000 .00000 .00000
Machine 4_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands queue 19.383 .90873 .00000 94.000 16.000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
COUNTERS

Identifier Count Limit

cl 239392 Infinite

c2 239376 Infinite

c3 239376 Infinite

c4 239392 Infinite

c5 239376 Infinite

afixeis C 239392 Infinite

Depart 1 _C 239376 Infinite

Simulation run time: 11.40 minutes.
Simulation run complete.
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ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project. GKCSI1STG Run execution date : 11/15/1999
Analyst.  tliap Model revision date: 11/15/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half width Minimum Maximum Observations
Machine 4 R Q Queue Ti 3.6635 .13223 .00000 30.814 239576
kanban queue Queue Tim 10.331 .30414 .00000 52.457 239587
paradosi 20.511 .68502 79461 96.042 239576
Machine IRQ Queue Ti 3.5387 .12758 .00000 36.555 239577
orders queue Queue Tim 9.3425 1.4064 1.1429E-04 70.667 52406
servers flow time 18.468 .25983 .79461 51.165 239576
demands queue Queue Ti 20.511 .68502 .79461 96.042 239576
avg del mater .00000 .00000 .00000 .00000 239587
products queue Queue T .00000 .00000 .00000 .00000 239576
Machine 2 R Q Queue Ti 3.5446 (Corr) .00000 32.102 239576
avq del order .00000 .00000 .00000 .00000 239587
Machine 3 R Q Queue Ti 3.7178 111921 .00000 33.682 239576

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in orders queue 1.6320 .39874 .00000 58.000 .00000
STOCK .00000 (Insuf) .00000 .00000 .00000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
advanced info .00000 (Insuf) .00000 .00000 .00000
# in Machine 4 R Q 2.9256 .09124 .00000 22.000 .00000
totalwip 16.381 .61021 .00000 80.000 10.000
# in Machine 3_R_Q 2.9690 .09582 .00000 22.000 .00000
# in Machine 2 R Q 2.8306 .12304 .00000 22.000 .00000
# in Machine IRQ 2.8262 .10258 .00000 22.000 10.000
Machine 4 R Busy .80027 .00433 .00000 1.0000 .00000
# in kanban queue 8.2513 .26151 .00000 23.000 12.000
KANBAN 23.000 (Insuf) 23.000 23.000 23.000
Machine 3 R Busy .80110 .00414 .00000 1.0000 .00000
wip Value 14.747 26221 .00000 23.000 10.000
Machine 2 R Busy 79641 .00467 .00000 1.0000 .00000
Machine 1_R Busy .79931 .00440 .00000 1.0000 1.0000
# in products queue .00000 .00000 .00000 1.0000 .00000
lead time .00000 (Insuf) .00000 .00000 .00000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands queue 16.380 .60994 .00000 81.000 11.000
Machine 3_R Awvailable 1.0000 (Insuf) 1.0000 1.0000 1.0000
COUNTERS

Identifier Count Limit

cl 239587 Infinite

c2 239576 Infinite

c3 239576 Infinite

c4 239587 Infinite

c5 239576 Infinite

afixeis C 239587 Infinite

Depart 1 C 239576 Infinite

Simulation run time: 22.25 minutes.
Simulation run complete.
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Mapdaptnua B : EVOEIKTIKEG Ava@OopEG ATTOTEAECHATWY ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project. GKCS1STG Run execution date : 11/15/1999
Analyst tliap Model revision date: 11/15/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
Machine 4 R Q Queue Ti 3.9534 .16735 .00000 41.845 240555
kanban queue Queue Tim 17.584 .61057 .00000 64.749 240573
paradosi 20.481 .65196 .65981 94.948 240554
Machine IRQ Queue Ti 3.8343 .14029 .00000 37.806 240573
orders queue Queue Tim 7.3532 1.2827 1.0709E-04 56.904 21459
servers flow time 19.825 46789 .65981 58.805 240554
demands queue Queue Ti 20.481 .65196 .65981 94.948 240554
avg del mater .00000 .00000 .00000 .00000 240573
products queue Queue T .00000 .00000 .00000 .00000 240554
Machine 2 R Q Queue Ti 4.0705 .18557 .00000 40.327 240559
avg del order .00000 .00000 .00000 .00000 240573
Machine 3 R Q Queue Ti 3.9598 (Corr) .00000 39.198 240556

DISCRETE-CHANGE VARIABLES

Identifier Average Half wWidth Minimum Maximum Final Value
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in orders_queue .52598 17246 .00000 38.000 .00000
STOCK .00000 (Insuf) .00000 .00000 .00000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
advanced info .00000 (Insuf) .00000 .00000 .00000
# in Machine 4_R_Q 3.1700 .14074 .00000 29.000 .00000
totalwip 16.426 .56575 .00000 67.000 18.000
# in Machine 3 _R_Q 3.1752 .11903 .00000 29.000 2.0000
# in Machine 2 R Q 3.2645 .15860 .00000 29.000 13.000
# in Machine 1 R Q 3.0748 .13018 .00000 29.000 .00000
Machine 4_R Busy .80178 .00486 .00000 1.0000 1.0000
# in kanban_queue 14.101 42911 .00000 30.000 11.000
KANBAN 30.000 (Insuf) 30.000 30.000 30.000
Machine 3 R Busy .80181 .00497 .00000 1.0000 1.0000
wip Value 15.899 42826 .00000 30.000 18.000
Machine 2_R Busy .80569 .00502 .00000 1.0000 1.0000
Machine 1_R Busy .80417 .00450 .00000 1.0000 1.0000
# in products queue .00000 .00000 .00000 1.0000 .00000
lead time .00000 (Insuf) .00000 .00000 .00000
Machine 4 R Available 1.0000 (Insuf’ 1.0000 1.0000 1.0000
# in demands queue 16.424 .56583 .00000 68.000 19.000
Machine 3_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
COUNTERS

Identifier Count Limit

cl 240573 Infinite

c2 240554 Infinite

c3 240554 Infinite

c4 240573 Infinite

c5 240554 Infinite

afixeis_C 240573 Infinite

Depart 1_C 240554 Infinite

Simulation run time: 11.35 minutes.
Simulation run complete.
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Mapdaptnua B : EVOEIKTIKEC Ava@opEg ATIOTEAEOHATWY ARENA

KATHIOPIA B-EEIPA B2
ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project. GKCS1STG Run execution date : 11/28/1999
Analyst tliap Model revision date: 11/28/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
Machine 4 R Q Queue Ti .69055 .01519 .00000 14.442 239519
kanban queue Queue Tim 2.4538 11122 .00000 31.942 239528
paradosi 16.350 .68442 22774 87.424 239518
orders queue Queue Tim 11.224 1.1144 1.1186E-04 78.555 134014
Machine IRQ Queue Ti 2.6284 .03917 .00000 22.015 239528
demands queue Queue Ti 16.350 .68442 22774 87.424 239518
servers flow time 10.070 .08135 22774 31.469 239518
products queue Queue T .00000 .00000 .00000 .00000 239518
avg del mater .00000 .00000 .00000 .00000 239536
Machine 2 R Q Queue Ti .67822 .01075 .00000 14.114 239528
avq del order .00000 .00000 .00000 .00000 239536
Machine 3 R Q Queue Ti 2.7513 .06771 .00000 24.118 239523

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
# in orders queue 5.0141 .63870 .00000 64.000 8.0000
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK .00000 (Insuf) .00000 .00000 .00000
advanced info .00000 (Insuf) .00000 .00000 .00000
# in Machine 4 R Q .55134 .01079 .00000 9.0000 3.0000
# in Machine 3 R Q 2.1968 .06271 .00000 9.0000 5.0000
totwipklO 13.056 72217 .00000 73.000 17.000
# in Machine 2_R_Q .54151 .01012 .00000 9.0000 .00000
# in kanban queue 1.9592 .10519 .00000 10.000 .00000
Machine 4 R Busy .52840 .00303 .00000 1.0000 1.0000
# in Machine IRQ 2.0986 .03901 .00000 9.0000 .00000
Machine 3 R Busy .79995 .00542 .00000 1.0000 1.0000
KANBAN 10.000 (Insuf) 10.000 10.000 10.000
Machine 2_R Busy .52688 .00306 .00000 1.0000 .00000
wip value 8.0390 .10538 .00000 10.000 10.000
Machine 1 R Busy .79730 .00393 .00000 1.0000 .00000
# in products queue .00000 .00000 .00000 1.0000 .00000
lead time .00000 (Insuf) .00000 .00000 .00000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 3_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands queue 13.054 .72199 .00000 74.000 18.000
COUNTERS

Identifier Count Limit

cl 239528 Infinite

c2 239518 Infinite

c3 239518 Infinite

c4 239536 Infinite

c5 239518 Infinite

Depart 1 C 239518 Infinite

afixeis C 239536 Infinite

Simulation run time: 21.13 minutes.
Simulation run complete.
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Mapaptnua B : EvOelKTIKEG AVa@OpEG ATIOTEAETHATWY ARENA

ARENA Simulation Results
Systems Modeling <user unknown:» - License #9810727

Summary for Replication 1 of 1

Project: GKCS1STG Run execution date : 11/30/1999
Analyst tliap Model revision date: 11/30/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
Machine 4 R Q Queue Ti .69983 .01146 .00000 12.115 239573
kanban queue Queue Tim 3.3043 .15695 .00000 35.310 239581
paradosi 15.372 1.1791 .17951 129.77 239573
Machine ITRQ Queue Ti 2.8532 .07130 .00000 25.434 239580
orders queue Queue Tim 10.304 1.9091 3.7384E-04 121.16 113984
servers flow time 10.469 .12149 .17951 33.916 239573
demands queue Queue Ti 15.372 1.1791 .17951 129.77 239573
avg del mater .00000 .00000 .00000 .00000 239581
products queue Queue T .00000 .00000 .00000 .00000 239573
Machine 2 R Q Queue Ti .68944 .01526 .00000 11.803 239579
avg del order .00000 .00000 .00000 .00000 239581
Machine 3 R Q Queue Ti 2.9054 .07533 .00000 22.167 239574

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
Machine 2_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in orders queue 3.9153 .87959 .00000 104.00 .00000
STOCK .00000 (Insuf) .00000 .00000 .00000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
advanced info .00000 (Insuf) .00000 .00000 .00000
# in Machine 4 R Q .55887 .01113 .00000 10.000 .00000
totwipkll 12.278 .96407 .00000 114.00 7.0000
# in Machine 3 R Q 2.3202 .06154 .00000 10.000 4.0000
# in Machine 2 R Q .55058 .01138 .00000 10.000 .00000
# in Machine 1_R_Q 2.2785 .06637 .00000 10.000 1.0000
Machine 4 R Busy .52818 .00307 .00000 1.0000 .00000
# in kanban queue 2.6388 .12636 .00000 11.000 3.0000
KANBAN 11.000 (Insuf) 11.000 11.000 11.000
Machine 3 R Busy 79776 .00496 .00000 1.0000 1.0000
wip value 8.3598 .12580 .00000 11.000 7.0000
Machine 2 R Busy .52820 .00345 .00000 1.0000 1.0000
Machine 1_R Busy .79870 .00504 .00000 1.0000 1.0000
# In products queue .00000 .00000 .00000 1.0000 00000
lead time .00000 (Insuf) .00000 .00000 .00000
Machine 4_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands_queue 12.276 .96230 .00000 115.00 8.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
COUNTERS

Identifier Count Limit

cl 239581 Infinite

c2 239573 Infinite

c3 239573 Infinite

c4 239581 Infinite

c5 239573 Infinite

afixeis C 239581 Infinite

Depart 1_C 239573 Infinite

Simulation run time: 11.10 minutes.
Simulation run complete.
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Mapdaptnua B : EVOEIKTIKEG AVa@OPEC ATIOTEAEGUATWY ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project. GKCSISTG Run execution date : 12/ 7/1999
Analyst tliap Model revision date: 12/ 7/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half wWidth Minimum Maximum Observations
Machine 4 R Q Queue Ti .73547 .01622 .00000 13.407 239973
kanban_queue Queue Tim 7.2422 .22186 .00000 40.094 239975
paradosi 13.198 .45135 .17951 83.396 239972
orders_queue Queue Tim 7.3336 1.0563 6.7220E-05 65.890 55288
Machine IRQ Queue Ti 3.3620 .10687 .00000 27.712 239975
demands queue Queue Ti 13.198 .45135 .17951 83.396 239972
servers flow time 11.509 17242 .17951 35.029 239972
products queue Queue T .00000 .00000 .00000 .00000 239972
avg del mater .00000 .00000 .00000 .00000 239975
Machine 2 R Q Queue Ti 71329 .01131 .00000 15.175 239975
avg_del_order .00000 .00000 .00000 .00000 239975
Machine 3 R_Q Queue Ti 3.3751 .09209 .00000 27.794 239974

DISCRETE-CHANGE VARIABLES

Identifier Average Half wWidth Minimum Maximum Final Value
# in orders_queue 1.3515 (Corr) .00000 50.000 .00000
Machine 2 R Available 1.0000 (Insuf 1.0000 1.0000 1.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK .00000 (Insuf) .00000 .00000 .00000
advanced info .00000 (Insuf) .00000 .00000 .00000
# in Machine 4 R Q .58831 .01221 .00000 13.000 .00000
# in Machine 3 R Q 2.6998 .06898 .00000 14.000 .00000
totwipkl5 10.557 (Corr) .00000 64.000 3.0000
# in Machine 2 R Q 57057 .01267 .00000 14.000 .00000
# in kanban_queue 5.7935 .13702 .00000 15.000 12.000
Machine 4 R Busy 52975 .00295 .00000 1.0000 1.0000
# in Machine 1_R Q 2.6893 .09183 .00000 14.000 .00000
Machine 3 R Busy .79889 .00347 .00000 1.0000 1.0000
KANBAN 15.000 (Insuf) 15.000 15.000 15.000
Machine 2 R Busy 52872 .00319 .00000 1.0000 1.0000
wip value 9.2051 .13687 .00000 15.000 3.0000
Machine 1 R Busy .80104 .00488 .00000 1.0000 .00000
# in products queue .00000 .00000 .00000 1.0000 .00000
lead time .00000 (Insuf) .00000 .00000 .00000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands queue 10.557 (Corr) .00000 65.000 3.0000
COUNTERS

Identifier Count Limit

cl 239975 Infinite

c2 239972 Infinite

c3 239972 Infinite

c4 239975 Infinite

c5 239972 Infinite

Depart 1 C 239972 Infinite

afixeis C 239975 Infinite

Simulation run time: 7.83 minutes.
Simulation run complete.
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Mapdptnua B : EvOsiKTIKEG Ava@opeg ATIOTEAECHATWY ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project  GKCS1STG Run execution date : 12/ 7/1999
Analyst tliap Model revision date: 12/ 7/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
Machine 4 R Q Queue Ti .72751 (Corr) .00000 17.374 239639
kanban queue Queue Tim 10.468 .21188 .00000 44.805 239644
paradosi 12.957 27926 .17951 71.502 239638
orders queue Queue Tim 6.4777 .60947 4.8298E-04 52.658 33019
Machine 1RQ Queue Ti 3.5417 .11616 .00000 33.815 239640
demands queue Queue Ti 12.957 .27926 .17951 71.502 239638
servers flow time 12.064 .16098 .17951 41.456 239638
products queue Queue T .00000 .00000 .00000 .00000 239638
avg del mater .00000 .00000 .00000 .00000 239644
Machine 2 R Q Queue Ti .73206 .01547 .00000 15.316 239639
avq del order .00000 .00000 .00000 .00000 239644
Machine 3_R_Q Queue Ti 3.7399 .10166 .00000 34.640 239639

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
# in orders_queue 71297 11277 .00000 48.000 .00000
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
STOCK .00000 (Insuf) .00000 .00000 .00000
advanced info .00000 (Insuf) .00000 .00000 .00000
# in Machine 4 R Q .58114 .01273 .00000 16.000 .00000
# in Machine 3 R Q 2.9874 .08080 .00000 17.000 .00000
totwipkl8 10.343 .22706 .00000 65.000 6.0000
# in Machine 2 R Q .58477 .01345 .00000 16.000 .00000
# in kanban queue 8.3626 .14719 .00000 18.000 12.000
Machine 4 R Busy .52645 (Corr) .00000 1.0000 1.0000
# in Machine 1_R_Q 2.8292 .09600 .00000 17.000 4.0000
Machine 3_R Busy .80090 .00406 .00000 1.0000 .00000
KANBAN 18.000 (Insuf) 18.000 18.000 18.000
Machine 2_R Busy .52832 .00326 .00000 1.0000 .00000
wip value 9.6315 .14629 .00000 18.000 6.0000
Machine 1_R Busy 79910 .00412 .00000 1.0000 1.0000
# in products_queue .00000 .00000 .00000 1.0000 .00000
lead time .00000 (Insuf) .00000 .00000 .00000
Machine A R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 3_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands_queue 10.350 .22841 .00000 66.000 6.0000
COUNTERS

Identifier Count Limit

cl 239644 Infinite

c2 239638 Infinite

c3 239638 Infinite

c4 239644 Infinite

c5 239638 Infinite

Depart 1 C 239638 Infinite

afixeis C 239644 Infinite

Simulation run time: 21.20 minutes.
Simulation run complete.
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Mapaptnua B : Evdeiktikeg Ava@opeg ATtoTeEAcouATwY ARENA

KATHIOPIA B -ZEIPA B3
ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project  GKCS1STG Run execution date
Analyst tliap Model revision date:
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum
Machine 4 R Q Queue Ti .57389 (Corr) .00000 5.4544
kanban queue Queue Tim 1.0082 .05117 .00000 20.992
paradosi 11.288 .35417 .95353 55.654
Machine IRQ Queue Ti .73024 (Corr) .00000 5.8074
orders queue Queue Tim 7.0408 .45840 1.8027E-05 50.601
servers flow time 6.4945 .01667 .95353 11.784
demands queue Queue Ti 11.288 .35417 .95353 55.654
avq del mater .00000 .00000 .00000 .00000
products queue Queue T .00000 .00000 .00000 .00000
Machine 2 R Q Queue Ti .60973 .00815 .00000 5.3792
avq del order .00000 .00000 .00000 .00000
Machine 3_R_Q Queue Ti .58269 .00889 .00000 5.5100

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000
# in orders queue 3.8339 .32326 .00000 45.000
STOCK .00000 (Insuf) .00000 .00000
Machine 1 R Available 1.0000 (Insuf) 1.0000 1.0000
advanced info .00000 (Insuf) .00000 .00000
# in Machine 4 R Q .45894 .00915 .00000 5.0000
totwipk6 9.0248 .35355 .00000 50.000
# in Machine 3_R_Q 46598 .00923 .00000 5.0000
# in Machine 2_R_Q 48761 .00931 .00000 5.0000
# in Machine IRQ .58397 (Corr) .00000 5.0000
Machine 4 R Busy .79843 .00383 .00000 1.0000
# in kanban queue .80628 .03801 .00000 6.0000
KANBAN 6.0000 (Insuf) 6.0000 6.0000
Machine 3 R Busy .79950 .00390 .00000 1.0000
wip value 5.1924 .03859 .00000 6.0000
Machine 2 R Busy 79963 .00406 .00000 1.0000
Machine 1 R Busy 79966 .00381 .00000 1.0000
# in products_queue .00000 .00000 .00000 1.0000
lead time .00000 (Insuf) .00000 .00000
Machine 4 R Available 1.0000 (Insuf) 1.0000 1.0000
# in demands queue 9.0276 .35249 00000 51.000
Machine 3_R Available 1.0000 (Insuf) 1.0000 1.0000
COUNTERS
Identifier Count Limit
cl 239911 Infinite
c2 239905 Infinite
c3 239905 Infinite
c4 239924 Infinite
c5 239905 Infinite
afixeis C 239924 Infinite
Depart 1. C 239905 Infinite

Simulation run time: 37.00 minutes.
Simulation run complete.
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11/30/1999
11/30/1999

Observations

239906
239911
239905
239911
163344
239905
239905
239924
239905
239910
239924
239908

Final Value

1.0000
13.000
.00000
1.0000
.00000
1.0000
18.000
1.0000
1.0000
.00000
1.0000
.00000
6.0000
1.0000
6.0000
1.0000
.00000
.00000
.00000
1.0000
19.000
1.0000
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Mapdptnua B : EVOEIKTIKEG Ava@opeg ATtoTeAeapatwv ARENA

ARENA Simulation Results
Systems Modeling <user unknown> - License #9810727

Summary for Replication 1 of 1

Project: GKCS1STG Run execution date : 11/28/1999
Analyst. tliap Model revision date: 11/28/1999
Replication ended at time . 300000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
Machine 4 R Q Queue Ti .73398 .01940 .00000 7.1899 240377
kanban queue Queue Tim 2.4684 .08123 .00000 27.426 240385
paradosi 5.0041 .22789 .00000 45.258 240381
Machine RO Queue Ti 1.1868 .01217 .00000 8.3045 240383
orders queue Queue Tim 4.8707 .30839 5.4409E-05 40.095 104182
servers flow time 7.5156 .04281 1.2358 14.382 240377
demands queue Queue Ti 6.0232 .27079 4.8182E-05 45.258 199710
avq del mater .00000 .00000 .00000 .00000 240393
products queue Queue T .36967 .01611 .00000 16.993 240381
Machine 2 R Q Queue Ti .83562 .01690 .00000 7.6497 240382
avq del order .00000 .00000 .00000 .00000 240393
Machine 3 R Q Queue Ti .76158 .01929 .00000 7.4196 240378

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
Machine 2 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# Iin orders queue 1.6915 .15019 .00000 35.000 8.0000
STOCK 4.0000 (Insuf) 4.0000 4.0000 4.0000
Machine 1_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
advanced info .00000 (Insuf) .00000 .00000 .00000
# in Machine 4 R Q .58811 .01771 .00000 6.0000 .00000
totwipk8 7.7130 .19154 .00000 42.000 15.000
# in Machine 3 _R_Q .61024 .01363 .00000 6.0000 3.0000
# Iin Machine 2_R_Q .66956 .01229 .00000 7.0000 .00000
# in Machine IRQ .95102 .00930 .00000 6.0000 2.0000
Machine 4 _R Busy .80105 .00319 .00000 1.0000 .00000
# in kanban_queue 1.9779 .04811 .00000 8.0000 .00000
KANBAN 8.0000 (Insuf) 8.0000 8.0000 8.0000
Machine 3 R Busy .80018 .00288 .00000 1.0000 1.0000
wip value 6.0214 .04915 .00000 8.0000 8.0000
Machine 2_R Busy .80013 .00289 .00000 1.0000 1.0000
Machine 1_R Busy .80177 .00274 .00000 1.0000 1.0000
# In products_queue .29620 .0n849 .00000 4.0000 .00000
lead time .00000 (Insuf) .00000 .00000 .00000
Machine 4_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# iNn demands_queue 4.0098 .18493 .00000 39.000 12.000
Machine 3 R Available 1.0000 (Insuf 1.0000 1.0000 1.0000
COUNTERS

Identifier Count Limit

cl 240385 Infinite

c2 240377 Infinite

c3 240381 Infinite

c4 240393 Infinite

c5 240377 Infinite

afixeis_C 240393 Infinite

Depart 1 C 240381 Infinite

Simulation run time: 20.03 minutes.
Simulation run complete.
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Mapaptnua B : EVOEIKTIKEG AVa@OPEC ATIOTEAECUATWY ARENA

ARENA Simulation Results
Systems Modeling cuser unknown> - License #9810727

Summary for Replication 1 of 1

Project. GKCSI1STG Run execution date : 11/30/1999
Analyst tliap Model revision date: 11/30/1999
Replication ended at time : 300000.0

TALLY VARIABLES

Identifier Average Half wWidth Minimum Maximum Observations
Machine 4 R Q Queue Ti .79783 .01676 .00000 9.3101 239831
kanban queue Queue Tim 4.3126 .09164 .00000 30.425 239835
paradosi 4.7294 .14492 .00000 42.347 239834
Machine IRQ Queue Ti 1.5485 .02793 .00000 9.9661 239835
orders queue Queue Tim 4.2998 .36368 1.5625E-04 35.069 63992
servers flow time 8.1960 .05052 1.2878 16.646 239830
demands queue Queue Ti 5.7336 .13990 9.2930E-05 42.347 197829
avg del mater .00000 .00000 .00000 .00000 239835
products queue Queue T .38966 .01307 .00000 18.649 239834
Machine 2 R Q Queue Ti .99889 .02016 .00000 9.6981 239834
avgq del order .00000 .00000 .00000 .00000 239835
Machine 3_R_Q Queue Ti .85188 .01814 .00000 9.0186 239833

DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
Machine 2_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in orders queue 91718 .09734 .00000 36.000 .00000
STOCK 4.0000 (Insuf) 4.0000 4.0000 4.0000
Machine 1_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
advanced info .00000 (Insuf) .00000 .00000 .00000
# in Machine 4 _R_Q .63782 .01818 .00000 8.0000 1.0000
totwipklO 7.4657 .15019 .00000 45.000 4.0000
# in Machine 3 R_Q .68103 .01451 .00000 8.0000 .00000
# in Machine 2 R Q .79856 .02581 .00000 8.0000 .00000
# in Machine 1_R_Q 1.2379 .02299 .00000 8.0000 .00000
Machine 4_R Busy .79901 .00292 .00000 1.0000 1.0000
# in kanban queue 3.4477 .07072 .00000 10.000 5.0000
KANBAN 10.000 (Insuf) 10.000 10.000 10.000
Machine 3 R Busy .79888 .00271 .00000 1.0000 1.0000
wip value 6.5486 .07157 .00000 10.000 4.0000
Machine 2_R Busy .80000 .00365 .00000 1.0000 1.0000
Machine 1 R Busy .79902 .00305 .00000 1.0000 1.0000
# in products queue .33152 .00855 .00000 4.0000 .00000
lead time .00000 (Insuf) .00000 .00000 .00000
Machine 4_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in demands_queue 3.7809 .14439 .00000 42.000 1.0000
Machine 3 R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
COUNTERS

Identifier Count Limit

cl 239835 Infinite

c2 239830 Infinite

c3 239834 Infinite

c4 239835 Infinite

c5 239830 Infinite

afixeis C 239835 Infinite

Depart 1. C 239834 Infinite

Simulation run time: 10.08 minutes.
Simulation run complete.
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Moapdptnua B : EVOEIKTIKEG AVO@OPEG ATIOTEAECUATWY ARENA

OUTPUT ANALYZER - KATHIOPIA B -ZEIPA Bl

Histogram Summary
totalwip(1)

Cell Limits Abs. Freq. (Time) Rel Freq.
Cell From To Cell Cumul. Cell Cumul.
1 -Infinity -1.1 0 0 0 0
2 -1.1 -0.1 0 0 0 0
3 -0.1 0.9 401.8 401.8 0.001339 0.001339
4 0.9 1.9 1116 1517 0.003719 0.005058
5 1.9 2.9 2377 3894 0.007923 0.01298
6 2.9 3.9 3970 7865 0.01323 0.02622
7 3.9 4.9 5513 1.338e+004 0.01838 0.04459
8 4.9 5.9 7016 2.039e+004 0.02339 0.06798
9 5.9 6.9 8620 2.901e+004 0.02873 0.09671
10 6.9 7.9 9883 3.89e+004 0.03294 0.1297
11 7.9 8.9 1.102e+004 4.992e+004 0.03673 0.1664
12 8.9 9.9 1.209e+004 6.2e+004 0.0403 0.2067
13 9.9 10.9 1.225e+004 7 .425e+004 0.04083 0.2475
14 10.9 11.9 1.255e+004 8.68e+004 0.04183 0.2893
15 11.9 12.9 1.231e+004 9.911e+004 0.04102 0.3304
16 12.9 13.9 1.226e+004 1.114e+005 0.04088 0.3712
17 13.9 14.9 1.217e+004 1.235e+005 0.04055 0.4118
18 14.9 15.9 1.153e+004 1.351e+005 0.03844 0.4502
19 15.9 16.9 1.092e+004 1.46e+005 0.03639 0.4866
20 16.9 17.9 1.089e+004 1.569e+005 0.03629 0.5229
21 17.9 18.9 1.045e+004 1.673e+005 0.03485 0.5578
22 18.9 19.9 9909 1.772e+005 0.03303 0.5908
23 19.9 20.9 9366 1.866e+005 0.03122 0.622
24 20.9 21.9 8860 1.955e+005 0.02953 0.6515
25 21.9 22.9 7953 2.034e+005 0.02651 0.678
26 22.9 23.9 7532 2.109e+005 0.02511 0.7032
27 23.9 24.9 6888 2.178e+005 0.02296 0.7261
28 24.9 25.9 6521 2.244e+005 0.02174 0.7479
29 25.9 26.9 6318 2.307e+005 0.02106 0.7689
30 26.9 27.9 5914 2.366e+005 0.01971 0.7886
31 27.9 28.9 5377 2.42e+005 0.01792 0.8065
32 28.9 +Infinity 5.804e+004 3e+005 0.1935 1
11 a
Mmoeavotnta ABpoIoTIKNA

Mmoeoavotnta
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