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Abstract

To satisfy customer needs as effectively and efficiently as possible, a good
manufacturing system is vital. A manufacturing system is a collection of integrated
resources, both tangible and intangible, such as machines, tools, human resources,
production routing etc. working together to achieve a common goal or a deliverable.
Its design is both challenging and comprehensive, requiring a complete understanding
of the manufacturing system characteristics including the characteristic of the product,
manufacturing process and transportation systems. Additionally, cohesive integration
of knowledge from various fields is often a prerequisite to such manufacturing system
design. Needless to say, designing an efficient manufacturing system is a complex
endeavor.

In most cases, the design of a manufacturing system requires the support and
supervision of a manufacturing expert due to its complex nature. The design of an
efficient manufacturing system is costly and time-consuming. With such impediments,
not all manufacturers can afford to implement an efficient manufacturing system.

In catering to the Small and Medium-sized Enterprises (SMEs), whose monetary
resources and time are limited, the proposed framework in this research report has
been developed to allow for a rapid designing of the manufacturing system. This
framework provides systematic processes and steps to achieve an efficient
manufacturing system design at low cost and in short time. Additionally, this framework
is developed to be applicable to both new and existing manufacturing systems.

The framework comprises of an analysis of the manufacturing system
components, data structure and design components (e.g., inputs, outputs, decision
variables, decision criterion, relationships between the components and their
performance indicators). The research is performed in multiple steps. First, we study
the manufacturing system design process both in theoretical and practical contexts.
Then, we analyze all the related information and manufacturing system components.
All requirements are decomposed and the manufacturing system design framework is
then developed. The Data Flow Diagrams (DFDs) are used to graphically illustrate
components and the flow of information in the system. Once components and flows
are identified, the supporting system is designed. To validate and verify our design for
practicality and ease of use, we would subject our framework to experimentation by

both experts and enterprises.
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v A v

2 vufuazudtenngtag
2.1 wgufiieades

2.1.1 53UV (System)

58UV (Blanchard Wag Fabrychy, 1998 wag Kusiak wag Larson, 1999) filananey
YU é]y’ul,@isumﬂlmujmn Tusgaudnsata audaudnuin lusedvezney szuuinaInnis
sufuvasdsznounne Wunilafe wiazdnfinnuduiussetuedsiudon wnezde
sndudiuusznevresssuuldazdesdinanessuulagsiunasinadodiulsznoudug
dulsznevdes neluusazdruuszneundn fseadinaautfninaauiu

drudsznouudazdinazulnuyuuesiiiidessuy (Perspective) fatuusaz
drnvsznevariifiutsoonuuuluguussesdiuiiuies (Design Variable) uasfiuusd
audutusseninstunielugumonaniu Sdmalulumadotusazaseudu fadu
fodrianmuaNiuUsFIBY (Local Constraint) wazdhildodninnazdmaseninaunesdn
#28 (Interaction Constraint) tuazsinliAnnisdisnatusznitsudagyunes nelénis
yhaufuresisszuulifiamafioitu gavheassslugitihmneuas SngUszasdndnue
YUV Wanssneguil 3

Design Variable

/ Design S
£ .

/ Coordinator N
\\. ;;’ /, N
< 5,
L A .
Vi / AT

NGt
../ Q Taar
Perspective

JUN 3 anuduiusaelusyuy

Aeludiulsznauazin1sUIT NTLUIUNT LAZN1SAI0N SIUDIANRILUSNTEY

9

a01uzv95EUUle FaUNefanIEnuReTEuUlagIIN LasYaUANIBTaTNRTNIATUAL

drudsznouiug Wielveglunseuvesssuuiy Auanilaaie 3Ui 4 nndiudsenaulzdas
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ansnsnsyyteyaiidn nszuiumsiivia uasdoyadieanuesdruduedld drdumnazaiig
Huszuulngazdosauisoseylddenunsuiianuduiusvesdiudsenaviude
duUsznaudulasiesruUTafasszyfeveuln 1adin wazduusuananaild
A5ItATIEMfienenuUUsEULAINITsnlAdIEn1TuENg0AI1NFBINNS
(Requirements Decomposition) Lagana1nA11NABIN1TUEN (Overall Requirement)
waludsdidesdiitelianaudeinismdntiuld (sub-requirements) Tneiloutsauldany
FoinsiaziBeniigaudiazdesszyingdosdinnuannsanionuauiforlaiieliliniy
#ioanistiu (Functions) Buflenaumudesnisldasufuiimun avanunsansuauosniy
dosmndnlaluvinefian fauansiiogislugui 5 audiuledn R1 unuaudosnsudn (in
21NN1TUTIQALFBINT R2 R3 Wag RE G9n159zussq R2 ldazdeaussq RS uay R6 Toild
fou du R3 ladiosussgaanudosnisfigesnindu annsoneuaussausionis r3 lalng

nsvilnAe F3 Tile Wusu

Control Action
and
Restricticon

Component

B e R

—Input——» Process Output—>

Values
for describing

systerm state

S Gt

U 4 lassasamiiadunigludiudseneu
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R1

R2 R3 R4
F3
4 A 4 A J h
R5 R6 R7 R8
v v
F5 F8
4 4 v v
R9 R10 R11 R12
v v v v R - Reguirement
F9 F10 F11 F12 F - Function

Y I

'gﬂﬁ 5 $19879N15%11 Requirements Decomposition

2.1.2 szuun1sian (Manufacturing System)

BNANMNTIUNISNER (Manufacturing) (Laperrie're wag Reinhart, 2014) LAAAINNNT
Usgaunisvinauseninenssuiun1sulssuLasn1sinng asAusenaunaIuege i Auy
1P303dnT 1esile waziduvnanmisuan saAunaeiduszuurnelnafiviauaonadesiu 1
YouLmini1eniinszuIunsHan (Production) tesandimsdanissamdande Wy ns
NMUHUNIHER gnamnssunsuandidminglunisusanmingiulvlandndoe Aanssy
AatuazifuyaailiiuingAuuazmevauesninudosnis fefivun uagunsgIues
WA Sl Aunssumadurufsdudiy uazauauamnnlituiuny aavinedosiids
Andue uazauduiinsrodaindense

Lﬁaﬁmim’w‘hLmuﬂumﬂeﬁqﬂmu (Supply Chain) qmawmmmmﬁmﬁudwﬁaq
Aenanasninegdavingdiu (Supplier) uargnn (Customer) fauansluzuil 6 (5191013
Surningiu duanfindnsusianie leeramneuddunuiide uasdeyafildfe szu
MsnanvzFesimnundefnuazBavunnnesesiugUasAvzegUuiUAsulY desiamn
Tifvumeluladnswdnlnie Feainisufuiuasunineins uazUiuusauuamanisdanis
othaashuaue Lielfsruunisudednsdinanisduiunuiia seiasiimadatdiafeysadn
ANAINTTATTEUUNSHEAYILY LU §nT15annTNER S1uduusEnINanEn Lay

AUANNNTNFIUTUAIUNIAIN N AURA
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—Supplie—»{  Manufacturing  ——Customer—>

g‘d‘ﬁ 6 FuUIUBs Manufacturing Tu Supply Chain

MSNAMBNIINNEATNTTULALTRANTIY donpdestunisusenoverdnluaianouis
Aanansasiannlsl wdesiuiumn wniesiu uasesedany dudmatiuerfeinusluns
wapIuAndunuesiamudenaiidemandeiefiovslifugnd windaaniuga
UfSRgnamnssudaldsunisndndeiiomantduingnsfiondassivg idosdnaeiag way
n¥anuiilildussnuay 1wy 11 aw wagdnd mndufifnsuuuuresgpaivnssumainyas
Ussiamanugaasieiiuasuly f\mﬂizﬁ’amaﬂg‘ji’aqmm‘wmimﬂ%ﬂﬁﬁ@ﬁ@ﬁﬂﬁﬁﬂﬂﬁﬂﬁ@L“ﬂu
F1uauNn (Mass Production) n15dannsnsyuaun1sestadussuu (Scientific Management
Movement) @18n15Us5¢nau (Assembly line) way Tsasruiiondendsarulain
(Electrification) n15WauvianuavirliiAnugnaivnssuniandndiessuudnlusda
(Automation of Manufacturing)

MNMsfignamnssumsnaniinisiuasundasnasaan (Dynamic) Wusyuuided
I§¥unansenuanndunndennisuen luvasiferfuidmansenudedaandomauiu 113
PENUUUTEUUNIHART R saiUBsundaaimuneniseenuuununudosnisvasiu feas
sadushiinilldenuddseiululuusaslandmseenuuy uavardmaissuusindulad
Fosinisusudeu Taenisesnuuussuunisuandnends 3 33wdn leun n1sAnwnds

a s

UfjURN"35 (Operations Research) n1senfelayynusenwy (Artificial Intelligence) wagnis
918834V (Simulation) N13ANYNTIUHURNITz 1AENaNN1TNIRdaAIEnS Tun15n)
fmoufimanzauiian lnsussgitlmaneunniian viedesian nelddesiiafiaely 3
WuudaeeatinAnansanunsavinlaenn geeniuulinazendetyyiuseivgidntielunis
mAmeu uazidlelifneuudi sefemadoun1siiueTesEUUNSHARFIBLUUT A

2.1.3 sguuasaund (Management Information System)

N13ALEUNITIEUY (B wsUselasgana, 2554) LU SEUUTINT WagIEuUNIINGR
dosiinnafiudoyasiurunnniiiosaslunisdnaula sawdnisdadulafieufuununis
fufiuau uaznseenuuuszuulvi anunsoldnenfiumesvislunissiusudeyals el
annsadanstoyaléifitu uinsdsuannisianisteyadisussuay Wundnnis
MusuuAeNImes sxfiewinsassssuvansaumdlilaneu Tnsazdossyyinezladu

¥ o

Toyaudndsruuiiagfessiusinuazansaunaeylsideanisiailunagaring arsaumai
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[ I

ABIN15AURUAINFDINS I MUAUTaYavesTT UL Aeluagsasinseibunegl dau 40

Y

Aldeushele desnisansaumaezls

Managerment

\ / Information System

=i 1%
E‘U‘VI 7 1As9a519v09srUUaNTEULNA

2.1.4 m3anseidaya (Data Analysis)

dauﬁ'f\]vv‘hﬂWiiwiam’famaiﬁavé’mﬁmﬁmw“ﬁﬂaavLﬁﬂmmaaﬁamaﬁwmdau
(811w wsUsziaigana, 2554) Buandeudeyaudaznuanmy amumuamals (Data
Description) mmaaasﬂ,mmiﬂLLuumaﬁm&JLLa LAUNTT mnuwuauaium gLAnTua1INN"7
ssuuiimssiunssuiums fusvamnsessuenssuiunsiitatulussuy (Procedure
Description) sunsuansnsiUasuulavesteya e1aedungldfoununinuaninssua
foya uenaini deslionunszurunisivdrdudie Imunsdenisiterls (Process
Description) Wieaufunnnszuiuntsifintuluszuy Jeyaasiimadedenu deyadsoonues
nszUIuNIie1tlUdgdnazuaunsBuld audiniusivanduasdesaninsnetuiedunis
iﬁﬁamaﬁaaﬂaﬁwmﬁﬁasm'ﬁa%fmwwﬁwaaqizw (System Modeling)

WHUNNNSELATBYA (Data Flow Diagram, DFD) (81w wsUssialgana, 2554) dey

43
[
=

THlunsdeusiuneszuvansaume Ingliaudduiunszuiunsiiniu drenisesuie
nsivavestoya odudydnueal 4 agn9 et
1. &ydnuwalununnsuszanana (Process) Wnudiesnay vinefnssuiunisiinig
Sudeyaiudiinsdstoyasendssisandoyaiiintily erananlsindundes
et Srteutinsruunsauidndeiiinnutie asrededuei
AseniviudieliAnaule

JUN 8 dryanualununisussanana
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2. dydnwalununszuatonn (Data Flow) wiudegnas ansaduldiadeyad
IvaszminanszuiunmsedudeyaiilnaseninanszuaunisiuuensyuuAls wl
HudeyaitlUlufimmaderfuusinifuteyaiaszan shmihdidu Adesuen
idugnaseanainiu usuiudugnasien

Data-flow-name

SUN 9 dydnualununseuatoya

3. dodnwaluuuraufudeya (Data Store) wnuseiduru 2 1@ derfiuds
msidudu iuundsteyaianunsadenldlmiledeanis dgnastrgumaaiu
Joyauanandimsileuvseuiludeya agnasesndnuvaloyawansiinig
81utoya

File-name

[ s

= o ! =3 14
E‘U‘W 10 dgy NBEULNULTAINUTDAR

(% (% L3

4. dyanuaiunudaneguenszuu (Terminator) WnumealvaguRue Miumeie
Mduypransonddns anunsadunvheduoyadisyuu vsesudeyaiieanain
szuuils lnesildawlansinuniglunasstiu auladiesd oyaiiinnssuds

TEMINNU

Terminator Name

(% L3

JUN 11 dydnualunudaiieguenszuy
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IS a = [ = ' & )
n194@gu DFD 9#13131NNSITBUsEAvaga tneiuasngunszuiun1snamunily
nszvInnsanszuIuMsie inssulavdsoyatunisuenssuuuadilifinaiu doya
msiudeyaszuaninielussuuiliousngesluraianszuiunisuds dawanidregnslugud
12

. Design :
Manufacturing Manufacturing

Manufacturing

system owner systemn designer

System

& b Hishest Level

e it e e

;'; \\ Detailed lavel/

Lower level

JUN 12 fiegran1sideu DFD Tuseiugegauasseiusgasiden

H991U58UY (System Flowchart) Tddmiunisuansteyatidiuazdseanlalguiu
Tnaunngiunisuanasieazideanisuiledoya anglunnasdaiudeya Jadindnnisuily
Toyatduduneuniugiu swsnissudeyandlodiu vinisudly audugansenudeyad

wiluen fagui 13



Transaction

—————— Euifaaga wnlviidaudnun

Edit
Transaction

—————— ATIEBUAMHYNDIaTTaYA

Edit

Transactions

Error Print

—

————— Lﬁueﬁ'agaﬁm’aﬁmauuﬁa

SORT

—————— E‘a‘mﬁﬁu{l’aya

Sorted
Transactions

Edited Data
Print

Y

A = oW W
_____ E]UTI@H@WL?T‘N@WWULL@?

Main

Edit data in File
1 Database

JUN 13 msedungtuneunisnsuilyteyameranusyuy
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2.1.5 mIrIusudaya

rouszsuTINdeyadomsuAsuideyaidesnstinieslsthe fiuuuuvestoya
oesls lanfuautioudoyaidun wWeadesuuuuresunminsendayatindild arndusios
asufeyadssantinundng Tufsiomauinszuaunsdndla aadeyaeyls fsuuuy
og3ls ilelilasinluldau Geazamnsnadrasuuvunenudeyaldivuiu Tnsaguudn
mngfanismseninds wasdlanslnavesdeyarionun Wonsuudraraunsnadiaesy
msnsendeyauarseald mssunudeyaliotavanidsinsduntvaianauld @l ws
Uselaigana, 2554) Saazdesendonudiuiguesddunivaluazaiuimdevesli
dunwal nanleildilasanunsaeenuuuszuulRuls uididerviganunsadieliian
onuuuUszuUvawmuedld Taensfiazlddeyaiuviade axdedldiSmmafiolvlidoyaniu
dioamsnsuiu dedlifindinou saufdlioonmnudiu uaylildensual

mMsdunalazdounioudaunazdaiidesnaiiudeyaly elvuladnleduntval
wenaglidayansuiiu fesesuiegnussasalunisdunival warinvinegdunivainowasyi
nsdunwal egetios 3-4 Yuiilelinarlunisiwdoudeya WedsTudunwalezdemiu
f\;mﬂizaqﬁmiﬁumwaﬁﬁﬂﬂ%ﬂ nsmumaiielildfnauniey e1adesnuvanefaiy
delvldmmauaeiing lallivndoyaaransnnunsey udildsmould feifesandonisils
Fnouitlduluusiazian ielilumsdsiniudaly uenanagilildseasdenuniu

v o Y Y IS 1 e P gj (% 1
aq%mﬂwgaﬂmmaummamﬂfm Eﬂﬂﬂ\‘iﬂ']']ﬂi@ﬂ"\ﬂﬂﬂ'ﬁﬁ.lﬁ?imﬂﬂ’J’]

Y 1

JUN 14 dregreasunisindunival
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Wensdunwaldugaanisinisinenuteyantalunmuniieasdindwinteya
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gNABvaIteayadnAsIsl NMsduntyalonaiunndmidasuiiounly vieliiusgazisen

(% IS

Foya ludndusediaunigluasufesnls Mlldeyagaieriueralinissrvsiiieli

)~ 4'

ASUBILAINNTEUNwaIratsauliudy e nulUldenfasiianuinsiusieaziden
PONUAIATUAIY

UTEn

viamsduneal
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2.2.1 N139RNUUUTEUUNISHER

nseRNLULTEUUNHANT AudUTou Fausdiutsenaviiensiluszuunisnin
funeunsesnuuuiinasaih deyaiisiduseddlumsosnuuy uazaavnedesitaiiuen
iszuumsnaniufvioli edils nuddeunmengisuaiisisnsoonuuuiianse
iluldeuldie annisasilutuneumseonuuuainnisienugidesig wiuuamianis
oonuuufisheiuly doseanuuuliaenndesfiuamnudesnsvosgniiiinginssusisfiuuasi
MsAsuuasegiaNs Karlsson (2008) Wdaiiuin nsiliuimisniseonuuussuunsHanay
telvoanuuulfiiatu seiu GurnmAenginaauTiifiszuunsandomns Jaudde
lAuUsls a Frundn Ao duUsinaiinaald duaradavgulunsiaunszuude funi
Llun1s¥anisssuy wasdunumumuesssuy Intuldunuds Functional Process
Area (FPA) Felunsnslassadszuuiidiosinsansudiamstni uazdsoondeya niou
sryanantAvidoInts wadunsesnuuuluduilngiian udutsmeazideadnasly



22

nseenuuuIziduduuzirdsiinasiuioussgauamandAniag fradilalld uuzin
druusenaufidesinnsanuazdrdunisesnuuuiinide WunseuwmAnieliiingdnnisly
msfirsaneenuuy el ildinsfinnsannsuiulsadeenuuulndluduneufioonuuuly
Tuandusiu

Sivard wae Lundgren (2008) SluunAndisseanty wannaainagdesiniseanwuy
Tudnvazauduivou Tnewananlduddiunseenuuulu 3 daumdn Toun n13suay
NPUIUNITHAR NMTEONUUUTZUU WaemsTanIsninens awsaisueenuuanaulafle
wideineznsruIusedn 2 dauiivdeidue sufufsfewhnmadeuiuwuusiasessruy
nsuan Wevssdunasmnadeiiinaudlouuy wiidsgiimsufuussdnladely Tudu
seasdoanielu 3 dmtuldldseylidaeu fifssiuusirhasioslueuanmaiy
Tnefiuuifndn Welandniseenuuudeuly ssuufvefiansanlussasBend ety a3
anwazlRmzwengasununaiunitazszyld asiiansandunsdld

waneuITefiuuiAnfiaruanuenTuanBenredn15eeNLUURIEIE Requirements
Decomposition (Cochran ha ¢ Reynal, 1996, Cochran, 1999, Cochran wagaaiy, 2002,
Suh kagAady, 2008, Mohamed wag Khan, 2012 wag Cochran wazaiy, 2016) 81dun1s
s2yin LilovzusquaazANdeInsld deslndnnislumsesnuuuedisls lasienainy
Foan1surazaiuindu Functional Requirements wagi3undiuiidosiinisesnwuudi
Design Parameters #9§0981@8N1531A9 1A LA US AT HANTZNUANY 91NN1TRENLUY
wRazaIU uaﬂﬁmﬁ?ué’amLmeﬂﬁaamwumﬂa'aw‘?iagﬂuszéﬁ’uéwmﬁ%umazé’wu A
ABINITTLAVVUAATDINITOBNKUY Ad N15aNailsgeantun1saniuu seAUTesadsn
wafuaesdiuvan Ao msandunu wagnsiiiunariils sedvaasnandunsdidunis
Tususineg 167 Fuinldainnisesnuuunaisdin venaintudsdinisuuzdiuuanidlunis
sonwuusalUlunuisgiuieiu Seadduaindrelivan edrslsfinng aglifinsyadanis
nduluusuussluduivihnseenuuuludduiount iunsfiuntieenuuufianiafen
shedufinnesn

NseENKUUITUUNSRARTIa sitelfansaldldfulandniseenuuufinainuane
fnazuuzinifissme ldawnsoaseazdenlduinin Tuvagiivnadawuamianiseen
LUUTEUUNSRARTINAsd S UsTUUNIHAauuUlauuUnie agannsanauuInialddaay
Tu fhograueiteves Liraviasl (2015) WAZAMY 1ILANINITODNKUUAMTUTTUUNS
NAnTianansasmuaeild (Reconfisurable Manufacturing Systems) syuuaziveuwslunig
THuedeste wiesdnsfiinsusuals Tnefuwifaimnszuunisndnasanansaususise
ANuAeINsYBIgNATUAsuLUateTInald msazduszuuifauandd Tunsuiud
a9 Faudefinnsandaiaduanullunsdifiunisndn wazaudangulunisiuiiedy
anunsaifiasullannniissuuily desiinfrelaldvnszuvaziiddslunisamudiy
waluladmsndnfianunsausuenldeiianang
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2.2.2 N1399NUUUISUUEITTULNA

nsazesniuuszuumsaumatadussuuatiuayunszuunslafududaz e
msAnwmevhauiiiety waedldauszou Tunures efiyy aududing (2013) Tdvhms
DONLUUTFUVTD-118ANYINUTINN Fenhnsfnmuuimansrauaisiifindu e
Anneiszuumavinen SgiAsdesuszuUaned nefideseenuuudiuyszanufugld
TimngfuudagUssanild uasndeatisszuniuiugs alvigldnuatmeany d1szuy
asaumeiy asnsalivsgneutussuumahaundnldsadls

doyaunuefiAsrtesiunsesnuuuszuunmanan dnsdeyafisuandusenouns
uazdeyaiisuandrunsesnuuuusazd daflamaziBensiuly wazanunsalideyals
manegULuy doyamariuazdaudnsasiansvesdoyatuiosiidiosfiansan Bruch way
Bellgran (2013) lsiusnmudnunizvesdeyainsiionsandu 6 agns léun Ussianvestoya
unasiisn defiltlunisdedoya sunuumsifuteya Aanmweadeya waznshluldauls
Tvesdeyn auauTRmardinadonisesnuuusTUUAaUmATaTaTUAY LN TORNLUY
sruunkBausazdu nssudeyardnddimniseenuuutudiosfinnsanvssanvostoya
uazuvaeTin eazeenuuunissesiulimngivasiidgan dulaiilnslidoyaszdiles
donauazguuuuteyadeazdesanansadsdeduld aunsaldsuiuldguuvunmaiudeya
Ay gavinefe nmihdeyalulinuasiuegfugunmvasdoya wagnshlulddaaula
sanuuuludiuniseaniuulaas

2.2.3 msswuudeayaangusenauns

N1300NLUUTFUUNISHANTNIINNMIRIlanrasnIseanuuunou Werutvang
YoULR wavanInuIndeufisruuidundy suasilugnmsnunuteyaiionisooniuy
soly audsardssadefirninisesnuuussuundnintudie Na wazamy (2016) Ifiaue
LUIMNINTTEANANLANTLUNNTOBNUULTLUUNSHAR MTaFauTIEINIANTIauTiTaely
Annusanilefuresusazdiefidsrvgieiuly uaguuimenisdoannieliAnnis
wnuteya nguszasdlunisussnmsiuveseyalanseuaquuadililaiiuseasiden
nsvhen Wufsamdnmauidu

Business Model Canvas LHusnuuimildlumsaguanufnuasfoyaiiofnsia
U9eEetuan lngazapamdayalinadludiusiigg Tasudrumuiiununnwuald wandly
'g“d‘ﬁl 16 914398909 Onken way Campeau (2016) loiausnisly Business Model Canvas
funsdsgshalmiduiu fefefumadoniifdmiudusznaunts SMEs fislaifuuanisly
M3y aansaldlunisuvsdadiudeyaldiuazanmnsatinaueliglifordondlale
feangluandun 8ndae Joyce waz Paquin (2016) Maimurununmilluldonuiusndes
fruusniniloanndiugsia 1éun Environmental layer wag Social layer Lila 91501
danndennazdsnuiAdedluguzgndimudifu aziulsiinannsath Business Model
Canvas aunsmildldldfunaneyunes WWeirssuunisudnianunsniluussyndldld
LUy



KEY PARTNERS

Wha are our key partners?
Wha are our key
suppliers?

wWhich key resources are
we acquiring from our
partners?

which key activities do
partners perform?

KEY ACTIVITIES
What key activities do our
value propositions require?
Cur distribution channelsz
Customer relaticnships?
Revenue streams?

KEY RESOURCES
What key rasources do aur
value prapositions require?
Qur distribution channals?
Customer relationships?
Revenue streams?

VALUE PROPOSITIONS

What value do we deliver to the
customer?

which one of our customers’
problems are we helping to
solve?

what bundles of products and
services are we offering to each
segment?

which customer needs are we
satisfying?

what s the minimum viable
product?

CUSTOMER
RELATIONSHIPS

How do we get, keep, and grow
customers?

Which customer relationships
have we established?

How are they integrated with
the rest of our business model?

How costly are they?

CHANNELS

Thraugh which channels do our
customer segments want to be
reached?

How do other companies reach
them now?

24

CUSTOMER
SEGMENTS

For whom are we
creating value?

Who are our most
important customers?
What are the customer
archetypes?

Which anes work best?
Which anes are most
cost-efficient?

How are we integrating them
with customer routines?

COST STRUCTURE REVENUE STREAMS

For what value are our customers really willing to pay?
For what do they currently pay?

what is the revenue model?

What are the pricing tactics?

What are the most important costs inherent to our business modal?
Which key resources are most expensive?
Which key activities are most expensive?

'
a

U1 16 f19E14 Business Model Canvas wiauf1a3u1euuInienslddeya

i - https://hbr.org/2013/05/a-better-way-to-think-about-yo

=) a o L:i t!l k74
2.3 ajungufuazauddeiingives
n1seennuusruunsnamdulymi@nuiusg1sunivany AauAn1SiInun
YOULUNAIIUNNIBVDITZUUNIINAR (Manufacturing System) 91uidedrulng/liadendn
sxuunsHanluldieedIuUsENaUNIeNIEAIN LANKNI8INDIFINUTLNBUNIINITUSTNS
Jan15618 (Laperrie re wag Reinhart, 2014) d@auusgnaufifesesnuuundsaiunsanuals
) | a v M v 1 a [ 1 | v o a v
Wunanediu vnsnuddelilaulsseazideallaeinlugesdrundntuiiozlsvig (Karlsson,
r-:gil av @ o 1 o aa 1 a Al | 4
2008) wanNa1NH MateuIdendaliuldueiSn1seanwuuagarden Lipsannusazlang
N59RNLUULsIEazideaLana1aiy Llwungiuisniseanwuuieiiy wandalauiden
wusdungueasvesdiuUszneuluyuuefisigg (Sivard uaz Lundgren, 2008) waviluide
Muwusagidenliaudsdiugosluusazngy (Cochran wag Reynal, 1996, Cochran, 1999,
Cochran agatug, 2002, Suh kagag, 2008, Mohamed wag Khan, 2012 hay Cochran
wazAny, 2016) luuenuITeNasnaisn15eeNkuUIa JULUUTUUNISHENRYY F9a13150
Mlpazideaunnnin (Liraviasl, 2015)
nsnguvessTuUNINAngnuUsges Mleudsslaiunisiddeyaniseeniuuiiig

[ ]

guy ildseylddanuiuindussuunisndasuule nd1ilain deyaniiertesivszuy
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nsuanfinnuddnsenisidenwuimieaniseenuuuszuuniseanliléfneuiivanganiu
landusiaglang (Bruch wag Bellgran, 2013) Gﬁaé’aqmﬁamnﬁm’mmu%@aﬂaﬁlﬁﬂiuﬁ’m (Na
wazAny, 2016, Onken ez Campeau, 2016 Wag Joyce Wag Paquin, 2016) Sﬁayjamdﬁﬁ?u
wwdumilouvouwavedandnisesnuuusruunisuaaiiu Swsinasonisesnwuy vhlmdn
Tndhwanefigesnmsldinniu

nuddeinann aziuldin SessyreuluAnITeRARUUTTUUNITHANT
anzzannn fglituneunisesniuuiidwuned vlildauamnsnihllddelsd
Tngliifessnaulaisnisesnuuuies eglsinmutuneunisesnuuuiuasangdmsulandi
fseandeanuiiseyindy Sveuwensiluldeudeiiuauiniisisasidesldmsuly
Tumandudiu freeuisiimiunisesnuuulsildaseazideaunn asdalenalfluld
fisandvunisesnuuumunrswnzaiulangiu Sezanusailuldnuseldnandy
wioufunsuensuiiiduidesdnduladiaduies lildfisnsdnsagunalild wind
mATeRansavenlassasfeyailfidunmsgudortuld fansaldszyveuion uas
Wmangvean1soanwuy ﬁﬁlﬂgjmiaamwuﬁmmzau Tneninauevdnnsiannsovianule
warlinadnsurfianela Avgrildanunsodluldldniemnne uazasansenisldeudie
AusIeazdenveusaruise szamsnasuiduderUSsuiisuseninsauisedug fu
mATels Tnsuvadunsieuiisureuwnmiddeiesiunsesnuuussuunsaan uae
nMsTsuiisureulnuAdeIisfussuuaTUaYUNTOBNLUUTEUUNNTHAR 289inleia
197 1 wagms1el 20wy Favnanuidetug danautlafdasineaiesmnegn (/)
Tudeansnaiy
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