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Smart Aviation Warehouse & Enterprise Integration

Sumichaya Suwannasri'*, Lalida Khoonthong? Ekkapong Tawara®

KLM Royal Dutch Airlines?, Thai Airways International®?

Abstract

In the digital economy, where speed, accuracy, and adaptability are crucial for
competitiveness, warehouse management has become a strategic component directly impacting
supply chain efficiency and customer satisfaction. However, the siloed operation of Automated
Storage and Retrieval Systems (AS/RS), the physical mechanism, and Enterprise Resource Planning
(ERP) systems, the organizational brain, often creates an information gap that leads to inventory
discrepancies, inaccurate forecasting, and diminished organizational responsiveness.

This article aims to present a detailed architecture and approach for integrating these two systems,
focusing on the analysis of a multi-layered architecture and the data connectivity structure of the
Warehouse Management System (WMS) as a key intermediary. Through qualitative research with
12 key informants, it was found that organizations can achieve an average labor cost reduction of
30% and increase inventory accuracy to over 95%. We explore the bidirectional data flow, from
an order originating in the ERP being passed through the WMS for optimal task conversion, to the
operational command of AS/RS equipment by the WCS, and the feedback of execution status for
immediate inventory updates across all systems. This complete integration transforms traditional
warehouses into "Smart Warehouses" that not only automate operations, reduce errors, and
optimize space but also create a single, accurate source of truth. The outcome not only enhances
warehouse productivity but also empowers the organization to make sharp, data-driven decisions
across all sectors—from precise procurement and reality-aligned production planning to customer
service that can confidently make delivery promises, which is a fundamental basis for sustainable

competitive advantage.
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wuuLsealng
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WAL 1: M1TYIANNT ERP, WMS, WCS Wag ASRS
[ ERP ] <-——-> [ WMS ] <—--> [ WCS ] <> [ ASRS Hardware ] (3An15§313) (3AN15055n2) (AIUAY

gunsal) (U URN15339)

Data Flow
ASEUAUNSSURUAT (Inbound)
1. ERP assluudenisudndndudn (Advance Shipping Notice) wagdstayaluga WMS

v Y o [ [ & A cAd vy
WMS iusua;gaLLazmwummmeﬁmmwmmzammmaqwﬁmﬂa

WCS wiasiduazamunuliasuniogunsal ASRS Widumludaiudasiumiaiu

1w IS

2
3. WMS dednds "dauiu’ luga wes
q
5. \dledafulasaiu WCS gaadyaaududunduluds WMS way WMS 2zdUinndoyadurinings

Tuszuu ERP T dullagiu
AszuaUMsUNaeauan (Outbound):

1. ERP Suddstonngnéiuazds "enadndudn’ (Picking List) TUgs WMs

2. WMS daainuanudfguazasnnisnansidnaisdudn udadsluds wes

3. WCS dsnnslfgunsal AS/RS Asdudniifesniseomnaindunussddedludsaniitnge
(Picking Station)

4. owinnududunaidndufudy WS azudanduluss WMs iiedaafien waz WMS azduian

Toyalu ERP LialsunszuIunsindwioly
Uszlevvasn1sysannig (Benefits of Integration)

1. anuutudrvasdayauuuiealni (Real-time Data Accuracy) N1siausalagnsavil
¥ a 2/ 1% [ I3 % 1 a ¥ <@ & a <
Toyadurnnadly ERP gndesuazilulagiuiane YrvandymFumanafionviseiiuaien
wagyiliheveuaznsaanausalviveyaignassunandla WegnAnsududldiinaiy
a1 Wlesanavinane Storage charge vasadsduA A dus1e U

2. UszAnSamuasndnningegn (Maximum Efficiency and Productivity) anszesiianty

NIEUIUNITTULAEIAUA AR 1idudAeY SruudnluiRanunsavinaulanasn 24 galuslag
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lsiwilesdn vilsisesfutiinasddeldinntu Woaudidunnnisduridrannsanseany
audnldognaiured Seeriinadeodiordudaluniodudaiead Transit, transfer shipment

3. andeRiana1nanuywd (Reduction of Human Errors) n1stinaieuazdaLiufinunuse
szuvRRNiumestisanmuAananlunsBuaufAnunseRindwauld Lilesandimsiaun
58UV Barcode vilAnALLiugas

0. msléiufiogneduAn (Optimized Space Utilization) ASRS gnesnuuuaniiionisdnufiuly
wurgeuardiaTumuiuiugs vilanunsaldusslominniufindsdudldaean daanmsliiui

Tukunsrukagiiuyseans nwluwuIng

HaN15398
MSYFUINITIFUU ASRS Waw ERP K1usfanaisoens WMS annsoiudsundadudnuusaiuls
nane1du Adedudngaases (Smart Warehouse) leidsa dethluguadnsiidudslovisonsdnsly
VGRERE
namAdeiidAyausaagUlsiduden il
o anuwivdrvesdeyanuuisealng (Real-time Data Accuracy): msiifeusiaszuuvinlideya
aurnerdsly ERP gndnuazilulagiuane Yiglimndeinuuudoyagaieniu

a a a

o UszAnSanuaskannmgeda (Maximum Efficiency and Productivity): nssuiun1sivuag
ﬁiwﬁuﬁwﬁasﬁuaﬂwﬁﬁ&ﬁﬁm \fesnnszuudnluifanunsavhauldseiearansyesiase
ADY

o  miaataRanaInaINuYEE (Reduction of Human Errors): n15AuANN1sidndeuagdnnu
AIBABNIINDTTIBANTAAINRANAINTUNTTUBUAUARAUTLLOITORATIUIY

o n1sldiuiionadudn (Optimized Space Utilization): ialulad ASRS daeliannsndniiu
Audnlunnguasuuiy vlflddsslesdniufiedduinlfaean

. miﬁﬂaﬂﬁ]ﬁ%’um?{auﬁ’m%’aga (Data-Driven Decision Making): Gﬁagaﬁwuﬂmmaﬁumﬁﬁ
INNTYIUINST FEgUIMTausadiasgriuualiy s uagdndulanigsialaegndl

Uszansnn

msﬂ'szqnﬁi%’t%enaqwﬁ‘tﬁaﬂiﬂwﬁgaqm (Strategic Applications for Maximum Benefit)
NISYTUINITIENING ASRS Uag ERP ziinuselevdasgadogninluussendldlugnavnssuisesns

ANLLST AL LaznsINTAUAAIRRINTUToULTURNLAY Saoenaaiu:
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L]
N

sNadmauLlisyuazAudyaflaiuus (E-commerce and Fulfillment Centers): TugsAafides

ANTSANE 9T 8 T1UIUNMIAIARAaENAaINTAIE (High Volume, High Mix) n15Y5041n13978an

Do

v A ¥

JEYLIANAWANTTUAIE 1T 0IUAINTTINES (Order-to-Ship Cycle Time) ldag1aun Wegnén

Fewodurnruiuled Jeuaszandsan ERP TUS1 WMS/WCS yiuiltitadali AS/RS tOnaedusn

U Y

Falusld vinlvanunsadndsduantanieluiumeinselunaluidqlue dadudslaseunianis
uITUNEALY

9AEIMNIINNITNAARUUTUIAIMEA (Justin-Time Manufacturing): lulsesaunds ERP 9z
AIAN1IAITNNITNEALAZTIENTINGAU (Bill of Materials) N15Y5UINTIEY8l1isEUU AS/RS

v
[ a a 1

ANUNT0ANAYITRDAULALTUAIUIINATIUITIA18NISHNAN bR LALD A LUIRAAIUIAIA A BINITNA

9

1 a @ v a . . [y} %]
PuanUITuiuafent@un1nan (Line-side Stock) uavdesiun1sngaveinvesnssuiuns

HANIINNTVINLAILIRGAY

a

o guamnIsueazladafnduuunIUANgUMN (Pharmaceuticals and Cold Chain): @nannssu

Y

waldean13n1snsivdeudounadu (Traceability) Lazn15AIUANTIINIA S5UU ERP a1y

v o

ToyadNIZY0I8INTUNIIHER (Batch/Lot) Msysannisveyiiidulalain AS/RS dnivuay

aa

WnIngermundnnsiiineu-nunegnew (First-Expired-First-Out: FEFO) Tuleug auma fi
gneied FadnduegndmenssnwamunimveandnsiusivasnsujiRnung ssileu

L4 a

o AudnIzMeFuAdmMTUTIAIATUEN (Retail Distribution Centers): dwisugsnaAUanvunlvgy

Y

Aflanviauszie ERP azdanisafionveannaiv n1sysanistaeligudnsganedudinans
a11150n8 AU FLALAUAIvRIavT lAE 19T Iwaz iU 1a AS/RS @1unsanEuLaY

AR NAUAFINSULAAZ AN LA ELRNIZAIUUN AN TS D NTULAAIMUA a9t o L ae 9nTusTR

anUs18NaN1538

[
Y

NAN15ITTLAUNAUBNITYTAUINITITNINTZUU ASRS ez ERP lnall WMS iJusnansdidaiiu

%4

LvigaumdunistudubsUselonhdal juRndudedls wu anuudugvesdeya nsandeRanain way

' [
o fac® = 1

nsiiiulszavsnn undiazviouivleddgludenagvsndndandntu aunseeiusigludseiunie 1o

[

N

=De

[ v

1. mawsuriuann "gudnansiuy’ d "nsedleaianulaiSeudanagns’ nans3deadai
N13ysaNIssEuUliensEAUUNUIMTeIRd @ uA Mniuignuesinduiiies "augnatsiunu’ (Cost

Center) iiun1sdmnuaumlifivszdnsam lugmsdu "JadeideiBenagns’ (Strategic Enabler) 981
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04Ans N5 doyadudnsndslundsufiinns (Operations) anunsaasveulugeszuu ERP lduuy
Sealnyd neanuidieuinig deve wadiennain mmaaéfmﬁukﬂmeaguuﬁugwumaammL‘fJu
93¢ 2 vauzuldviud AsilaenndastuuuAn sednsiiduindoudaetoya (Data-Driven Organization)
981971934 Fe1IheURURNMTUaEHIENIUHUNAYNS

2. Ao tinenssuuuud Uty (Tiered Architecture) uazunuMYas WMS UnAa
dugfsanPnonssy 3 sefU (ERP > WMS > ASRS) dananisidetlsifuinnuduiaveanmsysn
nsluilfeginisidonsie ERP 14hAU ASRS Tnenss uiegitunumuewenduasiainats Tasiawis WMS 7
st e vde avwuiden” nseAuTelussfuiie antmenssudnuasiaing anubangy
(Flexibility) Tiuasdnsluszezen iszesinsaunsaUsuldeuansaus ASRS meduinsaesduves
ERP lalnelainsznunseiiteusiodnilmilsegnaguuss msulail WMS sanansavimiifiudamdassning
Tulgf dAevihladdyihlinsasyuiianudu

3. TeiFeUfUR: nsasuiidesuadlinsuisas winan1sideasdinifiusyloviinnme uf
avvoulifiudsnuimeiiosdnsfesinnsanegiesounsy msefvselulssiuiiie fuimsfees

a v v

nsysannsEiiy lasein1sufsussha (Business Transformation Project) lalldudlassnisdndedndns
duladt (T Procurement Project) audnsalildduay fumaluladiiadaaviiiu wituegsu ns
U33n5LUA BuLUAY (Change Management) n1silnausunnany wazn1susunszuIunsvineuli
aonfuiuszuulmide sunuiigdutiausnisiesgnussiduiisuiunaneuwmuanmsamu lussey

817 NIl ULIYRINTARAUNULAZNN TS lENEN19gsAa LY

d5un1seiusie

uamiTedldlinmiidnaudn mysanns ASRS wag ERP iusnnninisifeudenianada
widumsaiszuvinadeyaiilisesde dudunnguddyuesnsain "adsduddaaios’ uasnansu
Tosdnsingnisidu "esdnsiduindouseteya Idogrsanysal wadnsldlifieausdsuigmas

o

'
Y

Intunddudl undsandendnaninliesdnsanuisoudsduldogredsduluinsugianiiaiiingg

Wasuwlaseg19379152

JYDLEUBLUZAINGIUATY

1. daiausuuzieUfjia (dwiussAnsuasguivnig)
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dmsvasdnsiiaulathantinenssunmsysanmsiluldou msinnsandidunsmudeiauedeelud
iierfislenamnudsuazanaindes
. msﬂszLﬁuﬂfnuw%faml,az'mLLNunaqwﬁ‘ (Strategic Assessment and Planning):
1. psfnsmsudumensUssdunssuiumsinutastu Wessylymaovan
LLaz?@ﬂizﬁm%mwﬁugmaﬂwﬁmLﬁ]u
2. fesmvuadmang e samuliaennaediunagnsnIegIng W Aeansan
szgzandnds, andunuusanulussesen

[ -

4 o (3 & o/
o MsliaudRnUYaNALITAINGNS ¢

]

LY

1. Wilavesnruduangiszuu WMS fufussdnsnisdnidonsonduasiidaam
gavgu awnsauTuudslildriunssnemsviinueessdunls wazsesiuns
\Fouserugunsailivainvane

2. nsidendSumunuiera1esEu (System Integrator) fifiuszaumsallumsys
QN1SIEUUTENEI (ERP, WMS, ASRS) tluliadeitdayesnads

. msu?msmswﬁ"ﬂuwmLLazmiﬁ’ﬁumqﬂmﬂs (Change Management and Human
Resource Development):

1. asfinisd eanshindnaunnsedudrlad angranazaududulunis
WasuuUas ileanussiny

2. fesdarhununmsiineusy (Training) Wiewmunvinuelvalliiuninauy Tawnse
auswiunalulag SaludilaegresiusednSam (Wu nsaruALaLasEUY,
nsuilatlymidesdiu)

2. dareuauuzdmiun1sidelusuan
desisenasdmminnauideil dnideluewenmsinuilulsadusielui
o nsUszanalddsyeurUszhivg (A waz Machine Learning:
Anwrgunuumsth Al sndaedadulaly WMs Tiiarumigaainiu Wy nsviuneaudonisdudi
(Demand Forecasting) 4t a3 na1duN1sTALAY, 15U ULUA sudunansidndnedudiuuulauin
(Dynamic Picking Path), n3an1sungesnwifianensal (Predictive Maintenance) dwiugunsal ASRS

! L ad
o MsYsINTTIAUmALUlABaY 9
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Fvanrinonssufidudoutu Tnoysannis dusudiadeudisnlusi® (AMR/AGY) ua¢ Internet of
Things (IoT) WilUluszuudned 1iieadeszuusnludALuuasUeasaaLimsIaiuauaansades
Ludqndnes

. HANTENUADUNUMUBILYWELazANTBY:
ATIZANANTZNUAIU AMUEIBY (Sustainability) Wi N5ENEIUVEITZUU ASRS WAZKLINIINT

WLUSEANS AN RANANTENUADAILINA B
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