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Design of the Material Control System based
on Service Oriented Architecture

Min Jeong An -

Hong Chul Lee

Division of Information Management Engineering, Korea University, Seoul, 136-713

To survive in rapidly changing business environment, the enterprises of all over the world are trying to
integrate their IT infra structure and are trying to automate their business process. Service Oriented
Architecture (SOA) is being accepted as an IT standard to support efficient system integration and flexible
business process automation between enterprises or departments. The material control system is required
this software architecture between manufacturing company and materials supply vendors. This paper
introduces concept of SOA, relevant technology about SOA such as Web Services and Business Process
Execution Language (BPEL) and Enterprise Service Bus (ESB) and describes how to automate materials
control process by designing the material control system based on SOA. The analysis of requirements is
proceeded by Unified Modeling Language (UML) and SOA delivery strategy is selected the top-down
strategy. And this paper describes how to derive services and operations and how to arrange services in

three service layers and how to design business process.
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Service Oriented Architecture (SOA) is a paradigm for organiz-
ing and utilizing distributed capabilities that may be under the

control of different ownership domains (Matthew ez a/., 2006 ).

IT #A A SOAE &4 A A o HE| 2 EA st HEY
£ 7bol Message B41& 53] AR E wdhsle o o4
H(Loosely Coupling) FE} 2] Software Architecture®] TH(Thomas,
2006). 4714 ¢ AHl e SYHAQ H2Y2 V)5S TEE
LZEY o HEHERA, of ZgAoldolu & AH 27}
S FAA I MBEIAE Fe 5 93, FUHE AHA )2 F
& Ao, T2 AR 7]wkef vlE7] AfguAeld WA
02 AHES TRIE 2TEH ] Aol

<Figure 2>+ SOA9] 7| & 73S Hol&th Mul A A3

(YR
(m

ol ¥H

7k B2 A A ol AE2E 17H(publish)3P”d A H] 2
T Aul2 AR 2o A Ak MEl 2
E T &(bind)3to] AHE-SHA Ht

A4
& 20MEind) 3% A1) 2

Service
Requestor

publish

Service
Provider

Repository

Figure 2. The Service Oriented Architecture(Jens ef /., 2003)
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Figure 3. ESB provides a lightweight distributed architecture{ONA
Technologies PLC, 2007)

Table 2. ESB 7] %5 (Cholhong et 4l., 2006)
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Figure 8. Minimum Material Define Process

A

——————}-

<Figure 9> A Z A4 A 8o W2 A4 28 %S AH&3
= ZZA 20T
Material Confrol System
(][] [T (o] [ [f]
\'\\\ \|:] i
\ 1!'_" )
i i A

Figure 9. Scheduling Process

Product ServiceS Eaf AZFHE Q3% A4 223 554&

A4Y ¢ lome A 2AEAE FEE 4 U0
<Figure 10>& AALOE AANFE sotstr] 913 224
rejek A1l A7} £ T YR AT L )

&
Ut} 2] HReworked) A & FAG S 470l AAA S-S 57
ANZ 02 Y AAFEE FA G o] ZRA 27} FAA
oF <Figure 11>9] AAYASZF ZEA 27} A8 & 9t}

Material Control System

EquipmentProxy ‘ MaterialCount Maoena\lnvanlbc{| I Mammﬂml | BOMProxy. |
T T
] I I
! wacking | AMsEeE

T
|
|
=00 T el =g |
} L] } g Ag_;g
1 1 \
L TMUT=LHT | 1 ]
U0 A 2 S U)le-g>~<jijm.,‘)mﬂ.::;ﬂ@i i BOM
se | !
]
]
]

Figure 10. Material Count Process

<Figure 11>& 24 A5 3F 24 Z2A2ZH AA BT
A 2~E 8] Al XA ~0]T}. <Figure 10>2] T ZA 2ol &
A AAA Tl HrAAA DR 2o <Figure 11>9] &}
A AEsw 84 ZEN2E $23 o] ZRA 2o A = A
AEE QA FFAA Y AR 2E AAEt sd gAY A

2 5331 02 AN E BRAT A9 BF A9E
A FA o FEET of W) AA F5 YA ) Al 2H 0] SOA 7]
gholgkal 7F gt woF A4 g5 AV e 729 s T
P R P E DR BEC L
Proxy A H| 28 7O BN 2A) 245 HF T2 2E T8
g % 9t o YR ASH R wEsE xeysng
SOA7] B g Agst 22 A A FEEE AR FA Y HF-E
Z0| 3L, AHA) W3 MRS Aok & 9le Aol YT

Material Control System Supplier's System | | Supplier's System | | Supplier's System
of Material AA of Material AB of Material AC
Mam«\a\§u@1] Mam\a\gvdml l IProgy ‘ l SupplyAA ] SuppiyAB ‘ SupplyAC |
T 1 T T T T
| . b ommzaew | | i |
| owmeaee 1 i ! ! ! !
| | 1 |
| | 1 |
ez ! ! '
H ! ! !
4 I 1
28 1] | |
T = T 1 |
! 1= ! \ 1
T =0 T |
| S8 | 1 ‘ 1
T THHE = 1 !
| ! 1 |
T T T
= =g
sg j =g i 1]
: AHEFZUAE } } } }
! = | I ]
1 =6 | I ]
1 I T | 1 |
1 I | | 1 |
1 | I | [ ]

Figure 11. Material Supply Process

34 FE AN 2 2dHY

33004 Aol vz 2 A XAE FA et FE AH 2
€ S8, ol 8 EHA R T eto] Al AFLE



262

FA231 9T 2 Layerd 543} w2 B
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3>L T2 8 Application Serviced] &E-0]t},

Table 3. Application Service Layer

Service Name Operation

BasicDataProxy R S et ] = S e
BOMProxy BOM H|o|E{ o] ~9}9] QIEjF o]~
EquipmentProxy A A oA 26179 Qe H o]~

kA gl kel AEFH o2
User Interface Portal®}2] QIE] ¥ o] A

ProductSchedulerProxy
UlIProxy
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= d8E F4 2Y L AR 22 28
2006). <Table 4>+ =23 Business Serviced] &

Table 4. Business Service Layer

Service Name Operation

AAA L] MEl 2

Materiallnventory

Entity Product A FHE A H
Material A A FE A E 2

Task MaterialScheduler AA L QFAE AH 2
MaterialSupply A g5 A8l

Table 5. Orchestration Service Layer

Service Name Operation
o A EU GE A4 5% B
aterialCount AJH] 2
MaterialOrder A AEsEF 2 Avx
. . AA @ Aol FxEe HaA
MinMaterialDefine AT Qo] Au 2
heduli Product AAHA| go W2 A 4~QF
Scheduling RN
Warehousing A i Al AR~
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Figure 12. Material Control System Configuration
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Table 6. MCSo|| A 2] SOA EA +&
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<Table 6>-& MCSO| A T3 3 SOAS] EA o] T3t A o]t}

4.1 Message A7

Au] 22 WA AT QL WSDL A A o ShAT AH 220] Yo AL
£9 MessageS 4 9] 8l XML Schemas A A5} ${T}. <Figure
13> 9| A materiallnfo element= string type2] materialld®} int type
S qyE TR ¢ T Utk

<?x¥ml version="1.0" encoding="UTF-8"2>
<schema xmlns="http://wyw.wd.org/2001/ZMLEchema” targetNamespace="http://163.
<element name="orderResultSendInfo:
<complexType:>
<sequence>
<element ref="tns:orderInfo"></element>
<element nawe="sendiddress" type="tns:sendiddress"s></element>
</ sequence:
</complexTypes>
</element:>
<element name="trackingInfo'">
<complexTypes>
<sefquence:
<element name="materialld” type="string"></element>
<element namwe="scatus” type=Tstring”r></element>
<element name="trackingType" type="string"></element>
<element nawe="qry" type="string”></elewent>
</gequencex
</cowplexType:
</element:>
<complexType name="materialInfo">
<sefquence:
<element name="materialld” type="string" />
<element name="gry’" cype="Tinc' />
</sequence>
</ complexTypes

Figure 13. MCSData.xsd

42 AR 2 AA

3400 A A 98k 1579 A 29} 2AA ZF YA < AH] 2 37)
£ A8tk <Figure 15>9 2o] XML FE} 9] AH] 2 %A
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A9l WSDLE 7154 o] Bojz B2 SOA /fE E& 189 <
B o] 25 A F3t}. <Figure 14>-2 Orchestration Service Layer
9] MaterialOrder.wsdl©] TF. Services:™ MaterialOrder A H] 0] A]
o] &8 B} AJH| 2 B Eo0] a1, PortTypest= ©]-§& operations 9]
EE o]t} Bindings &5 ZF A 8] 229] operation®]] H =& 4
2 A o) 3}, Messages= operation®] Y &2 HE| S A 9§}

<wsdl:wessage name="CcyResponse’:>

<wsdl:part name="QtyResponse™ type="MC3Data:gtyResponse™/»
</w=sdl imessage>
<wadlimessage name="CrderInfo':

<wsdl:part name="OrderInfo”™ type="MCSData:orderInfo"/>
</wadl:message>
=wsdl:message name="Response™:

<wadl:part name="Response" type="MCSData:response™/>
</wadl imessage>
<wsdl:portType name="3upplyALPT">
<wsdl:operation name="orderSupply">
<wsdl:input message="tns:MaterialInfa"/>
<wadl:output message="tns:QtyResponse™/ >
</wzdl:operation>
</wsdl:portTypes

Figure 15. MaterialOrder.wsdl
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<Figure 16>-& Business Process Layer®] Scheduling.©]T}. Pro-
ductSchedulerol| /| WA 2| & WO H A F F2& 23|35t Bd
A LagS AN 24 AQE R AL AE AE S
= Z 2 A A0]t}. Product, Material, MaterialScheduler, ProductSche

Definition
Imparts | [Types
Services Bindings Part Types Messages
Supplyad MaterialSupplyS0AP © SupplyaPT [ Materialinfo
Supplya&B UIProxyS0&P B €3 SupplyABPT H [ Orderlnfa
25 SupplyAC SupplyAaS0OAP B % orderSupply =[] CtyRespon
A 4 UIPraxy SupplyACSOAP [l input [ E[-] Response
® ;4 MaterialSupply E | SupplyABSOAP
[l soapbinding © SupplyaCPT =]
N B /@ orderSupply @ UIProxyPT
|.@ soapioperation 0 MateralSupplyPT
[1input =
<11 output:
=
Extensiblity Elements
[e] plnk:partnerLinkType
(2] plnk:partnerLink Type
[e] plnk:partnerLink Type
[e] plnk:partnerLinkType
[e] plnk:partnerLink Type

Figure 14. MaterialOrder.wsdl
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dulerProxy, BOMProxyd] 7] MH| A8 233} <Figure 16>3 & 3 4 911,
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2 A8 & 9)ojof st} HAY £ o] #HAE w] MaterialCount.bpel©] 48 # T}, Track-
Z, Asgtol] WEA oS3k, Ml EARe} vl 2y 2 ingType©] trackin®] 1L status7} normal©]

ReceiveProductSchedule

getProduckStructure

setProductScheduleToMaterialScheduler

calMaterialschedule

For Each

Scope

Pt
% Flaw

1 Sequence

qT
= 7| assignMaterialschedule

|

G setMaterialScheduleToMaterial

(3 | setScheduledby B

!

@ Reply

Figure 16. Scheduling.bpel
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Figure 17. MaterialCount.bpel & MaterialOrder.bpel

<bpel: condition

expressionLanguage =“urn:oasis:names:tc:wsbpel: 2.0: sublang:
xpath1.0” > (§TrackingInfo. Trackinglnfo/tracking Type =“trackin” and
$Trackin glnfo.TrackingInfo/status =“normal”)

</bpel: condition>

AAANZFEY o ANFRLA 4% AY
MaterialSupply A1H] 22| orderMaterialSupply operation-&-
© 2 MaterialOrder.bpel-= 4 3 3t}

AN EF LA FFL A A= AssignS THS-3} 2

<bpel: assign name =“AssignOrderQty”>
<bpel: sources>
<bpel: source linkName =“L4”/>
</bpel: sources>
<bpel: copy>
<bpel: from part =*“ScheduleQty”
variable =*“ScheduleQty”>
<bpel: query>$ScheduleQty.ScheduleQey/qty -
$WipQty. WipQty/qty </bpel: query>
</bpel: from>
<bpel: to part =“Materiallnfo”
variable =“Materiallnfo”>
<bpel: query> qty </bpel: query>
</bpel: to>
</bpel: copy>
</bpel: assign>

MaterialSupply AH]229] orderMaterialSupply operationS & &
3= invokes= U3 204

<bpel: invoke

inputVariable =“Materiallnfo”

name =“orderMaterialSupply”

operation =“orderMaterial” outputVariable =“QtyResponse”
partnerLink =“MaterialSupply”

portType =“ns1: MaterialSupplyPT”>

MaterialOrder.bpelol| A = 2+ Al 35 QA& B3t 2AAF
THAY ARI2E SRR AT F A ot 1A
F}E UlProxy MBI 25 Foll AAFA o] W3t} <Figure
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