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Nowadays, customer demand rapidly change. Business owners need to review
whether their manufacturing system could satisfy demands. The competition in the
market, especially for Small and Medium Enterprises (SMEs), increases as the number
of SMEs increases. These businesses usually lack of manufacturing system design
knowledge, and waste time and resources with decisions using trials and errors. The
interesting question is: what are the appreciate elements for manufacturing systems?
and what is the required information for manufacturing system design? This research
proposes manufacturing system design framework that help SMEs to rapidly design
their systems. The framework is composed of standard elements in manufacturing
system, data structure, design principle, including required result, input data, variable
with decision concept and relationship for each design element as well as key
performance indicators. This research is constructed by studying actual manufacturing
system design in practice and literature in this field, analyzed by Requirement
Decomposition. The results are presented in description of concepts as well as Data
Flow Diagram (DFD). The proposed framework together with the design process
algorithms are used to develop the supporting system for effective manufacturing
system designing. This framework is evaluated by both expert manufacturing designer

and SMEs entrepreneur to be certain that this design is suitable to apply in practice.
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Unil 2 NeEuazIUITENNEIVY

2.1 NQuHNnnetag
2.1.1 52UU (System)

58UV (Blanchard wag Fabrychy, 1998 wag Kusiak wag Larson, 1999) filanane
YU (?T’ﬂLLGiﬁummimyjum Tusgiudnsana aubfaudnuin lussAuosmeu sUUAAINATS
sufuvesdUssnousne Wunilafes wiazduflanuduiudaetuegadudou wneede
Indudinusenovvesszuuldazfesinadessuulaesiunasinadodiuusenoudue

£% va v J

dulsznavdey neluwsazdiulsznaunan NaesdlauauTRfInal Uiy

] 2
] U !

diulsenouliazdIuILLUINIULNUBINNABTEUY (Perspective) AatulAay
drulsgnauasiidiuyseanuuuluyuueirasdiutues (Design Variable) udagAauusd
AuduiusserIeiuneluguueuratiu Insdwalulumassriuiasaseduiu oy
Y o o a ) o A . o Ay o o A ' ' a
TadnanAIUANAILUTFIBY (Local Constraint) azdalivednfinfiazdanaseninauueedn
A28 (Interaction Constraint) WuagyiluAnn1sagaiussritsasyuues nnelanis
nuswiuresiassuulviifienasieniu gameaztludgidmneuay ingUssasavanves

TYUU Uanimegun 2.1

Design Variable

/ Design A

/ Coordinator

Perspective

JU7 2.1 pruauniusmeluszuy
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Aeludiuusenauazinisudidl NTEUIUMT LAENISAIeRN SIUDIAILUTTITEY
a01uzueIszuUld FanunedananssnuseszuulngsIl Lazveuaviatedniniiauny
daulsznauiue Wielvieglunseuresseuuty Awantlanieguil 2.2 nndiudsenauissag

¥ o ¥

aunsasrytayatiidn nseuIuNTNvi wardeyadieanvasdiutuele Fatumnazasng

Y

1 2

Wuszuulugazdesaiuisassylaianuasindanuduiusvesdiulsznaviune
duUIENIUDULALABITULTIABITEYMETaUWA To1n LaziuUsuaninaile
N153LATIEMNB0BNULUUTEUUAINII09LAAI8NITLENEREAIINADINIS

(Requirements Decomposition) LagLaNa1nA21UABIN1TUEN (Overall Requirement)

'
¥ a A

winduddesdiieliinmnudesnisudntuls (Sub-requirements) Ineflanusaulanng
v = a = % v i D - wa - %

Aoan1siaziBunNanudaziesseyvaeslianuaunavsenuautioslsielilining
ABIN151Y (Functions) FuilanauANLABINITLARTUIIUTINLA FLAUITONBUALDIAIY
Aosnsuanialuvineign duansiiegndlugun 2.3 asiiuladn R1 unuaudesniswan e
91NN1TUTIAAIUABING R2 R3 waz RE 90135980539 R2 Liazdaeussq R5 uay R6 il
Aow @ R3 LifaeussqrudednIsndesnitui a1u15000UaueIRNABINTS R3 lilag

n3vilaiia F3 Tule 1dudu

-

Control Action
and
Restricticn

Component

-{-—nm—-—m— b i

—Input——» Process Cutput—>»

Values
for describing

systemn state

S el

U7 2.2 Inssasreiinadumeluaiudsenau
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R1

R2 R3 R4
F3
¥ v ¥ \ 4
R5 R6 R7 R8
v v
F5 F8
v v \ 4 ¥
R9 R10 R11 R12
v v 12 v R - Requirernent
F9 F10 F11 F12 F - Function

31/7/7 2.3 #39€/791713%1 Requirements Decomposition

2.1.2 s2uuUN1ITHan (Manufacturing System)

NFNNTIUAISHER (Manufacturing) (Laperrie re Wag Reinhart, 2014) \1A1NANT
Uizmuﬂm/mmiwmmzmuﬂmwigﬂLLazmﬁmmi 29AUSENBUNANYDENY LYY ALIU
1A3899NS 1A3edle Lazidunenisuan saufunatedussuuvualuyivhaudenndoaiy i

YAUMINTNININENINTLUIUNITHAR (Production) 1la9a1nin159An1959UUA28 LU NS

[ a

MUHUNIHER gaavnssunsnaaiiidmunalunisudsaniningiulilandnsduen Aanssu
ATUITNYAA A UTRQAULAEABUALBIAINADINTT TOAINUA KAZUINTIIUYES

WAL AaNTTUMEAINUTINTIEINY LazauANAMAWITAUTWIIY gavingsaerians

AUANAT ez dullnsreduindensis

Wiefiansansdunisluaslgguniu (Supply Chain) gaavnssuniswasndudiuied

Y

[y

AINA1NTENINEINMIngAU (Supplier) wazgnen (Customer) dawandlusuil 2.4 15ua1NN"T

9

e

(% ]

Sunntngiv Augaiindndasigaie lasoramnessfeiunuiide wetoyaildde szu
mswﬁm%éfaaﬁmwmﬁaaé”aLLazﬁﬂﬁsjumwﬂwasaa%’uqﬂmﬁw%qﬂmuﬁLuﬁauiﬂ AR
Tiravuneluladnsudnlig desiinisuudsunsneins uasUsuusuumensdnnis
othsarhiaue Wielvszuunmanandsnsdinamssnidunuiia feiaednadeiad adousaidu
AINEINNTONTEUUNTHAAYLE 19U $RTUIIN1THER FIUIIUTENIRER Uaz

ANAIUNTOEIUNUNILLIAN AU
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—Supplie—»|  Manufacturing  ——Customer—>

g‘l/ﬁ‘ 2.4 ghuwieves Manufacturing Tu Supply Chain

ANSHANLSUANNLNYATNTTULALIRONTTU FBAAADINUNITUTENBUNTNIUATINDUTS

'
a a =)

Aandnfarianld iwdesdufumn ndosiiu uasadedlany dudurdituedeinuglunis
wanIafndunuveiiinudvingidesdameiioeueliiugnd uindsansiuga
Ug‘jﬁ’ﬁqmammm%aLﬂﬁauﬂwswﬁmé’aaﬁama'wﬁ?umajmsﬁawﬁwszﬁwﬁ \30adngsnen uay
n¥auitlaldussnuey 1wy 11 aw wagdnd mndufifinguuuuvesgnainnssuannvais
Usslnnpnugaasieiiuaely f\]uﬂ'ﬁzﬁgﬂmiﬂﬁﬁqmamﬂﬁuﬂ%’j@'ﬁ'aaﬁqﬁﬂﬁﬁmﬂ'ﬁmamtﬂu
F1uauNn (Mass Production) n1sdanisnszuaunisednaduseuu (Scientific Management
Movement) @18n15U5¢naU (Assembly line) hay Tsesrufiondendsaruludi
(Electrification) nstmuvianuailfiAndugrainnssunisudadsseuudnluida
(Automation of Manufacturing)

MNMsTgRamnITEMsHARTinsaBULaINADALIAT (Dynamic) luszuuldng
Iunansgvuandanindenniouen lusazideatuidwansenusdedunndomuiu n1s

= v

DOALUUTEUUNTHAR TR0 UasuLladtInungn1588NUUUAINAINA DIN1TVUETU T998

1Y | [y

sadushtiailianuddssiululuiaslandnseenuuy wazvazdsmaissuusinduled
Fowinisuudeu Tneniseenuuuszuunisnantinends 3 35udn Taun nsAnuds
UURN15 (Operations Research) n1senfaUayy1uUseAuyg (Artificial Intelligence) waznis
918894 UU (Simulation) N13@NwNTIUTRN 59z 1d8naNN1TNIAdAAIEAS Tun159
fmouiivanzandian lnsussaudmueuiniian vietiosdign nelitediafidsly 4
wuudnaaneRdinaansaunsainlaenn geenwuudnasendedyyiusshvgiintelunis

PIANNBU LaztilalaAINaULAT ALABINAABUNITANIUIIUYDITLUUNISHANMIULUUINGD



22

2.1.3 szuvdarsdaund (Management Information System)

N13AIUNITTEUY (1l wUselasgana, 2554) WU T8UUTINT WALITUUNITHEN
Faadnafvdayadiuaumnifiedislunisiniule dednisdaduladfiouSunnuns
fufiua waznsesnuuuszuulnl anunsoldneufinmestaslunissiusmdoyals el
ansndnnisdeyaldiiaty udnavdsuannsianisdoyassussnuau Wundnnns
uLUURBNiwes sssiswiinisadnszuvansaumalilaneu lngazdesszyineslsdu
Toyaningsruuiazdosnunuazansaumnaoglsfidosnsifiduna anvie ansaunad
fiosntsardutuarudosnislinududeyaressruy duuasdesiiasgiludedldou 4

Aldeusheln desnisansaumeayls

Management

\ / Information System

U1 2.5 IpT9a3 990955 VU STUNE

2.1.4 msiaszvidaya (Data Analysis)

roufligrnisrussdeyaldasdosdinslinneineasionvesdeyavanunnou
(811w wsUsziadgana, 2554) 1suannderudeyaudazuuiany Ididenuegisls (Data
Description) ansnegldiaguuuudioduneuazauns sndutoualmisziiatuainnsi
szuufimaduiunszuaums fduaganunsnodunensruaunisiiiatulussuy (Procedure
Description) fRenisuaninisiuasundasuesdeya envesurslddoununmuaninszua
Yoya uanaind dosderunszuruntsmaitiudie dimunedanisiiozls (Process
Description) iasaufuynnszuiunsiintulussuy doyassiinsdstortiu doyadsoonuas
nszuIunvikenaluidngnssuiunisduld enudriudivarduassesaunsnosuneidums

Inavestoyariaualamenisasiauwuudnassseuu (System Modeling)
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WHUNIWNTEUEYRYA (Data Flow Diagram, DFD) (81l wiUseiasgana, 2554)
Heuldlunisi@suesuresyuvasaumne laglianudAyiunssuaunIsianty aaenIs

gsunen1sivavesdeya efeduydnul 4 oge fall

1. deydnwalunun1suszuiana (Process) UWNAIEINAYN MUNBTNTEUIUNISAY
n3suteyadudiiinsdsloyasondmnndeyaniundill enananlaindu
Na09AN08 19Ul FI98WIBLUINTTUINNTTINNUIEIULANRANUTIN AI569T0

[ o aa A o = Y a 1%
L‘U‘L!ﬂ']ﬂiEJ’WWI’]LW@i‘VILﬂ@Q’Hﬂﬂ

U 2.6 dganvalununisUssaiana

2. dyanwalununszuadaua (Data Flow) unumeanes anunsaduldviadeyai

Inasgninanszuiunisuseliudeyanlnaseninanssuiunisiuuenssuule
DR Al a = Y - i ! Y Ao &

wiiludeyanlluiiansseriuudanludeyanisuszan sty Ades

wenidugneseanainiu musiulugnesiien

Data-flow-name

U 2.7 dganvalununszuataya
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v W ¢ - Y Y Y ad o o
ﬁwaﬂﬂmLLMULLWaQLﬂUmaﬂda (Data Store) LNuUAYLEUIUIUY 2 LEdU U¥DAINY

v

Famsluang Wuwnaseyanianunsaisenldliledenis dignasidngumas

udeyananaindnisdeuvisenilataya d1gnAseenaInuvaIayatandind

ns81utoya

File-name

U 2.8 dyanwalunuunaunvioya

deuanyd

[

Foyanwalunudeneguanssuy (Terminator) wnumeawdeuiuln Aiuale
Foduyaransensdns ausalunwedeoyadiszuy viesudeyanioen

nszuuild lnesliaulanisvihuniglundesdu auladfissdoyaiiinig

SURITENINU

Terminator Mame

JUT 2.9 dganvalunudeioguenszuy
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15488 DFD 9215191nN15W38UseAUgean tnefiueengunssuiun1sianuadu

[y |

nsruINNsginszuIuNsifes Insfuwazdadeyaiuneuenszuuwadiliiinisiiudoya

Y

nsiiudeyavzuaninielussuuilisuengesunaianszuiuniswdd Auansiiogslugud

2.10

Design

Manufacturing Manufacturing

Manufacturing

systern designer

system owner
System

4 Y Hichest Level
i iy g e ey g e ooy AL e S 2
4 Y Detailed level/

Lower level

JU7 2.10 d20e9n7508u DFD luseiugagauay seiusigasioen
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K991U52UU (System Flowchart) Tddwsunisuansdayainiduazdseanlaguiu
Tnawnnziunisuanssigazideanisuiladeya aeluwnasdaiuteya Feindnniswile

Toyadutunaunugiu Asdnissudeyawiludiun viniswily auduanisieaudeyad

wiluwan degui 2.11

Transaction  fm— == = = = — Euﬁagauﬁlﬂﬁﬂautﬁﬂwl
Edit |f—m———= ATIRABUANILYNF DITRITDYA
Transaction —

Error Print

Edit

[ i 1%
————— LﬂU’uagamm‘i’maﬁlmLm

Transactions

SORTHE |§ o i i Eﬁaaﬁqﬁu%’aya

Sorted

I ViutouaniSsadduudn
Transactions A

Main

Edit data in File
1 Database

Edited Data
Print

JU7 2.11 msesurgdumeunisnisunlvtdeyanigninussuy
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2.1.5 nsswTndaya

fouazTIuTIteyaiemnouiteyaiifosnmindrilerlsths fsuuuuvesteya
o14ls lanfuautioutayaidu deatasuuuunosunsnsendayatidild aandusios
asufeyadiseniinundie ufsfemaruinssuiunisdinla adedeyasyls Ssuuuy
og19ls ilelilasilulde Geazanunsaadiegiuuunonudeyaldduiu lngagiudn
yaneiansaseniinds wazidlanislvavesdeyaionun Wonsuudarannsnaiiaesu
nsnsendeyauazsenuls mssumadeyalienavanidenisdunvaianauls @ilw ws
Uszlaigana, 2554) Fsazdeserduaiiudiunguesidunivaluazaiusuiiovesly
dunwal nanleinlaifilasamnseenuuuszuuligauld wifidevyaansatielian
ponuuUsTULYesIuedly Tnensiazlsdoyaiiuiass axdedditnsyaitelildteyanud
foansasutiau Fedlitinneu sudslsisenaruniu uarlildensual

nMsdunwaiazdeusieudmuuazdsideanaiudeyaly ilelviuilainileduntval
wnaglivayansuiiu AesesutenlssasAlumsdunivel wastdanuneddunivalneuasi
msdunwal egnetios 3-4 Tutielinailunisindoudeya 1Wedstudunvalazdomiu
dsvasAnsdunsaltnads manusionndelildmeunieg enafesanumatsdan
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Business Model Canvas «ugnuuivmnamialunisasuanufnuasdeyatiionigsia

U989 Ingagreamdayaiinadludiusigg Inasudiuamuiununnuualy uandly

U7 2.14 91u38Y09 Onken uaz Campeau (2016) 1#1inausnisld Business Model

(%

Canvas iun1sasgsnalniiguiu Feiodunadeniifdmsuiusznounts SMEs Néslud

wwIslunsisusy aunsaldlunsuusdndiutdeyalainauazanunsatiaualiglaineites

wWlalasengluiandus 8naie Joyce way Paquin (2016) Tawmuiaunniluldeudu

dnapsiuuenuilonnaIugsna leka Environmental layer wag Social layer 1iafia5au

a 2/ [ A £ 1% o v 3 Y1 o .
ﬁ\‘iLL'JG]@@@JLL@%ﬁQﬂMVILﬂEJ’NJ@\ﬂUE’]U%Qﬂﬂ’]@']llanU aunulainanusaln Business Model

Canvas anunsailuldladunateyuues Wwednszuuniswanfauisatrludssyndldle

LU

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 relatienships?
Revenue streams?

KEY RESOURCES
What key rasources do aur
valug 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
servicas are we offering to each
segment?

which customer needs are we
satisfying?

what is 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?

Which anes work best?

Which anes are most
cost-efficient?

How are we integrating them
with customer routines?

CUSTOMER
SEGMENTS

For whom are we
creating value?

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

COST STRUCTURE

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

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?

U1 2.14 §396/79 Business Model Canvas W3gaf195U16413919075la70ya

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