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Abstract: - To better support ERP system and PDM system integration for independent enterprise network
manufacturing system, the characteristics of ERP and PDM integration were analyzed and the technology of
business remote function call was presented. The standard or custom functions which supporting remote
transfer through BRFC interface could be called by the ERP or PDM systems to gain data which would be used
to achieve the integration. Not only was a kind of integration model of ERP and PDM composed, but also the
RFC interface was described semantically. And the structure, realization and interview of remote function call
technology which was used by ERP and PDM integration was researched. Also, data exchange of system
integration based on data stream direction was discussed to ensure self-containment, collaboration,
recombination and unsustainably of the ERP and PDM systems integration for network manufacturing. The
conception of heterogeneous data translator was put forward, and its data structure was given. Interface
development tools provided by ERP or PDM were given full considerations. And the system composing mode
was construed clearly. The heterogeneous data translator was applied to realize classic code system, system
information searches of PDM, system information searches of ERP and integration information searches. Then
the advantages of BRFC were expounded. Finally, an application example of typical integration of WLPDM
and SAP R/3 ERP in WLNM networked manufacturing platform was presented to verify the feasibility and
efficiency of RFC technology. As a result, seamless integration, plain integration, non-repeated data memory,
integration flexibility and low cost were realized.
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1 Introduction _ _
In recent years, Chinese and foreign experts and

In order to achieve the purpose that responding scholars had ~researched and discussed the
rapidly to market requirements in networked integration method and t_echnology of hete_rogeneous
manufacturing environment, realizing seamless data system from different perspectives, and
heterogeneous data integration between enterprise presented many methods of data integration with
ERP and PDM system and interactive operation different ideas. NATANYA P[1] used the
among application systems, spanning the restrictions Extensible Markup Language and achieved data
in the boundaries between enterprise departments exchange and integration among web applications of
and heterogeneous data systems, eliminating the heterogeneous data system Dby designing the
difficulties brought by “isolation island of meaningful m_arks on his own; FENG_S[Z] achieved
automation” and "isolation island of information” in the data integration and sharing between
the enterprise benefit improvement, it is urgently for heterogeneous data systems CAM and CNC by
enterprises to find a kind of open, reliable, standard using the product data exchange standard
and reusable integrated tool and technology. Thus, technology; SWATMAN P M[3] applied electronic
the integration and efficient use of ERP and PDM data interface technology and expressed data
heterogeneous data  system in network thro_ugh the _unlfled fprmat in electronic form to
manufacturing can be totally achieved. realized sharing and integration for form data of

independent-developed heterogeneous data

electronic commerce system. QI GuoNing[4]
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applied SML technology to achieve integration of
CAD and PDM systems facing to MC design.
WILLIAM C[5] put forward a standard of product
data exchange and integration on the basis of XML
and STEP, which realized data integration among
heterogeneous data CAD systems. And ZHANG
ShuSheng[6] researched semantic model
construction technology for heterogeneous database
system integration, and achieved the prototype
system by using above technology as core. Now,
these methods still have some significance effects
on the heterogeneous data systems integration.

In this paper, requirements of ERP and PDM
heterogeneous data system integration in network
manufacturing is analyzed, system remote function
call technology in the circumstance of network
manufacturing is discussed and unified system
model is established. Then the system structure,
realization and interview method of Business
Remote Function Call (BRFC) technology which
are adapt to ERP and PDM heterogeneous data
system integration in networked manufacturing
environment are put forward. In the end, typical
integration of WLPDM and SAP R/3 ERP in
WLNM network manufacturing platform s
exemplified to elaborate specific realization of ERP
and PDM heterogeneous data system integration
technology based on the component BRFC.

2 Requirements Analysis for ERP and
PDM Heterogeneous Data Systems

Integration

In the process of implementing networked
manufacturing, enterprises have accumulated a mass
of data in design, manufacturing and management
process. Not only do the ERP and PDM system in
network manufacturing differ in data format and
storage mode, but also in data management and
application systems. As shown in figure 1, the
integration view of ERP and PDM heterogeneous
data system in independent enterprise network
manufacturing is depicted. Although the ERP and
PDM heterogeneous data systems can work well in
their fields, information in these heterogeneous data
system is independent, and can not be exchanged
and transferred, which becomes a bottle-neck for
enterprises’ further development. So ERP and PDM
heterogeneous data system integration has become
one of the preconditions to implement networked
manufacturing. The characteristics of the
manufacturing mode and technology of networked
manufacturing determine that ERP and PDM
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heterogeneous data system should satisfy the
requirements as reliability, open-characteristic,
standardization and reusability.

PDM system
Documents in appliance

etadata

System data management

etadata

= System data management
:
ERP System

Fig 1 Integrated view of ERP and PDM
heterogeneous data

metadata
ystem data management]

User data

Address BLAN Archive data Address CLAN

2.1 The Expression of ERP and PDM
Heterogeneous Data System

The isomerism of ERP and PDM heterogeneous
data system is mainly shown in following aspects:

(1) Computer architecture isomerism of the ERP
and PDM systems: the computer architecture
requires for the ERP and PDM systems are different,
ERP system’s requirement relatively high, while
PDM system’s is low.

(2) Computer operating system isomerism of
ERP and PDM systems: the fundamental operating
system of each system is different, operating system
such as Unix. Windows NT. Linux are likely to
exist at the same time in the circumstance.

(3) DBMS isomerism of ERP and PDM systems:
the DBMS of each system is different. In the
circumstance, there may be different relation
database systems such as Oracle. SQL Server. etc,
or there may be databases in different data modes
such as mode. hierarchy. network, object-oriented,
function database, etc.

2.2 Constraints of ERP and
Heterogeneous Data System Integration
There are all kinds of expressions for the ERP and
PDM heterogeneous data system, so in order to
better realizing the integration of ERP and PDM
heterogeneous data system, the system integration
technology should satisfy the following constraints:
(1) Containment: Integrated interface of ERP and
PDM heterogeneous data system should be
configured independently and constructed in the
form of unitization, in order to satisfy the
requirement for reliability of integration.

PDM
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(2) Cooperation: Integrated interface of ERP and
PDM heterogeneous data system should be
characterized by being independent with the
environment, and could satisfy the requirement for
openness of integration by offering good method for
communication and cooperation.

(3) Composition: Integrated interface of ERP and
PDM heterogeneous data system should define clear
interface standards to satisfy the standardization
requirement for integration.

(4) Reusability: Integrated interface of ERP and
PDM heterogeneous data system shouldn’t own
individual and specific properties, and shouldn’t be
distinguished from its own copy, in order to satisfy
the reusability requirement for integration..

3 Component Interface Technology of
ERP and PDM Heterogeneous Data

Systems

Component interface is the composition which
could be identified and matches requirements for
certain standards, and it is similar to the “key” in
mechanical industry. The integration of ERP and
PDM heterogeneous data system in networked
manufacturing can be realized efficiently by using
component interface technology.

3.1 Semantic Description of the Component
Interface for ERP and PDM Heterogeneous
Data System

The description of component interface contains
three parts which are node, analysis and execution.
“Zero-order description” is adopted to emphasize
the components’ semantic characteristic.
Component interface’s execution of ERP and PDM
heterogeneous data system is usually invisible to
technicians. The abstract description of the external
view of component interface is provided by the node
and analysis which are the bases to implement the
integration of heterogeneous data system. The
detailed semantic descriptions are as follows:

(1) Node: An operation which is called between
the ERP and PDM heterogeneous data systems is
described.

The name and type of integrated operation can be
acquired through the node. The “refined” relations
should be established between the interfaces of
heterogeneous data  system in  networked
manufacturing. Semantic description of the abstract
class of the node NAME is:
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TYPE

NAME,

Interface*::

R1: First_name-set

R2: Last_name-set,

Interface={|n: Interface* ©R1(n) "R2(n)=D |}

VALUE

Con: Interface Interface—(0 or 1)

Con(n1,n2)=R1(nl1) R1(n2) AR2(n1) R2(n2)

(2) Analysis: The confirmation of the integrated
operation’s characteristics between ERP and PDM
heterogeneous data systems is described.

The characteristics of the integrated operation
could be acquired through the analysis. The
characteristics of the integrated operation are as
follows: real value, atom name atom(n)m. reverse
property rev(p). combined property con(pl,p2).
allusive property all(pl,p2), etc. An analysis
contains an initial characteristic and a group of
characteristic pairs corresponding to each written
operation, and all characteristics of the analysis are
established on the basis of the read operation of the
component interface. Semantic description of the
abstract class of the analysis JOB is:

TYPE

JOB::

Define: Person-set

Exp: Name— 1D OLD,

VALUE

Characters: JOB—Person-set

Interface: JOB— Interface

Interface(s) as n of W(n)=Exp(p) A\ R(n)=
{ili:Name® c:IDO®cEOLDs(p) /\i € Name(c)}

(3) Execution: The process of an operation called
between ERP and PDM heterogeneous data systems
to realize the system integration is described.

The result of ERP and PDM heterogeneous data
system integration could be acquired through
execution. An execution contains the definition to
integrated read and written operations, feedback to
the result of the operation, node and analysis
corresponding to the component interface. The
intersection of names of component interfaces, read
and written operations is null, realization of the read
operation is established on the basis of names of
component interface and its read operation, while
realization of the read operation is established on the
basis of names of component interface and its
written operation. Semantic description of the
abstract class of the execution CHANGE is:

TYPE
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CHANGE*::

R: ID—Old

W: ID—Program

S: ID—New,

CHANGE={|n: CHANGE*®Old(n)[}

VALUE

Isc: CHANGE*—(0 or 1)

Isc(n)=S(n) NR(n) "W(n)=® and s,s1,52: Old
O(sER(N)A(s1,52) € New(R(n)(s) —~s1ES(n)/\s2
€ R(Interface(S(n)(s1))) and (n€W(n) /A (s1,52) €
Name(W(n)(s) sl € Sin) N s2 €
R(Interface(S(n)(s1))) and s2 € Exp(S(n)( s1))))

—

3.2 System Model of the Component
Interface of ERP and PDM Heterogeneous
Data System

To realize the advanced manufacturing mode of
networked manufacturing, it is necessary to
implement the integration and interaction between
ERP and PDM heterogeneous systems. ERP and
PDM heterogeneous data systems could be
integrated through component interface technology.
Requests of system integrated operations are
received by nodes of the component interface of the
relative software, and wake up the corresponding
executive programs respectively by component
interface analysis to satisfy requests of integrated
operations of ERP and PDM heterogeneous system
in networking manufacturing environment.

Because the node and analysis of the component
interface are the only bases for ERP and PDM
heterogeneous data system integration, the
component interface should satisfy the constraint for
containment. The component interface could contain
several nodes to receive integrated requests of
different kinds of data, which avoids the difficulties
of integration brought by the complex data type in
ERP and PDM heterogeneous system and realizes
the integrated cooperation. The definition of the
node is under certain standard with clear norm of
definition, and could be for compound use;
Integration effects in different hierarchies can be
achieved through the analysis of the component
interface, which makes the integration more flexible
and achieves the integrated requirement for
reusability. Therefore, the component technology
can completely satisfy the integrated requirements
of ERP and PDM heterogeneous data system in
networked manufacturing.
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4 Design of Component BRFC of ERP

and PDM Heterogeneous Data System
The component BRFC is the typical realization of
the component interface technology, and it could
realize the interaction and communicated integration
between commercial objects such as companies,
suppliers, employees, clients and material of ERP
and PDM heterogeneous system in networked
manufacturing.

Client side operation

Integrated
requirements

Node

[ Object adapter Q

Applicat pplicate]
d systeml|fl|| system

Analysis executiol

[ Object adapter Q
ERP ERP
object 1 ||[|| object 2

‘ DBMS

Object adapter

PDM PDM
object 1 |(|| object 2

Heterogeneous datg

Fig.2 Component interface model of ERP and
PDM heterogeneous data system Integration

4.1 Structure of Component BRFC of ERP
and PDM Heterogeneous Data System

The component BRFC technology is based on the
conception of commercial object, for example, main
material data in PDM and sale order in ERP
represent a commercial object in networked
manufacturing. It packs the bottom data and process
of realization between commercial objects. In order
to realize the containment, cooperation, composition,
reusability of the integrated interface of ERP and
PDM heterogeneous data system, the structure of
the component BRFC of ERP and PDM
heterogeneous data system should be designed as
the figure in figure 3:

CSonsistenc
Core layer

[

exectuion analysis node

Fig 3 Structure of component BRFC
(1) Interface layer: It contains one or several
nodes of component BRFC, and matches the
standard norm for naming. Also it defines the
technology that allowing external visiting to the
commercial object data.

Issue 12, Volume 3, December 2006



WSEAS TRANSACTIONS on BIOLOGY and BIOMEDICINE

(2) Channel layer: It implements the analysis to
the data Interface layer receives, and acquires the
characteristic or characteristic set of the integrated
operation.

(3) Consistency layer: It implements correct
verification to the characteristic or characteristic set
of integrated operation which is got by analysis.
Enforced constraints of commercial objects in ERP
and PDM about the values and its range are
maintained;

(4) Core layer: With the integrated operation
characteristics acquired by analysis, it awakens the
corresponding executive programs to visit the
bottom data which will be then deal with to realize
the integration of ERP and PDM systems.

4.2 The Realization of Component BRFC of
ERP and PDM Heterogeneous Data System
Tools needed to be used for design realization of the
component BRFC of ERP and PDM heterogeneous
data system contain: data dictionary, function
modules library and commercial objects library. The
interface layer of component BRFC is realized by
commercial objects library, channel layer and
consistency layer are supported by function modules
library, and core layer directly face the system
bottom data type, namely data dictionary.
Component BRFC is usually realized by the remote
function call module of ERP and PDM
heterogeneous data system.

To realize component BRFC of ERP and PDM
heterogeneous data system, the follows must be
satisfied:

(1) Business:  containment,
composition, reusability.

(2) Call form: Component BRFC needs to be
called synchronously when reading data or
interactive interface from other heterogeneous data
systems; Component BRFC needs to be called
asynchronously when exchanging data between
ERP and PDM heterogeneous data systems;

(3) Screen output: Component BRFC its own
function and all functions called by component
BRFC mustn’t produce screen output.

(4) Error treatment: Component BRFC need
perfect error treatment mechanism and information
feedback, and the phenomenon exiting programmers
automatically is not allowed to occur when errors
come.

(5) Performance optimization: Using entire IF
condition to minimize transmitted data, interview
the bottom database as seldom as possible, and
granularity of the lock should be consistent with
commercial objects.

cooperation,
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Message table
Model parameter table

Message type
Object groupware description table Object type . Model name
arameter name
Object type Object method
Object type IDOC type Parameter type
groupware @& | 7 Model text
Is optional
[[| Dscription parameters

Language code
Type assign
Default
Is value transfer
Long text

Language
Illumination

Basic properties table
Object name
BAPI name

Groupware BAPI table
Object ID
Object GP

Function name
Object ID
Groupware
object
Modification
Is presence
Is useable
Message class
Document ver
Data ver
Type groupware

Main founction table
Function name
Groupware type
In-phase
Asynchronism
Is entrance
| Datatype
Reference form
Input data type
Output data type
Abstinency
Is dialog

Language model
Language code
Author
Function label
Label
description
Date
Time
Program block
Update symbol
Message
Modification
Disable symbol
Is Release

Data element table
Main object data table
Object ID

Data element
name

Object name
Language code
Object label
Creator
Time created
Bestraddle
Father-object
Sub-object
Modification
Date
Release date
Repeal
Object establish

Activity station
Ver
Object
application type
length
Data field
Activation sign
Head length
Search help

Fig 4 Realization of component BRFC
Component BRFC of ERP and PDM
heterogeneous data system realized by adopting
main data table of the commercial object,
component BRFC table, fundamental property table,
data element, etc is shown in figure 4.

4.3 Visiting of component BRFC of ERP and
PDM heterogeneous data system in network
manufacturing

The approach to visit component BRFC includes
three methods: IDOC document, SOAP protocol
and plug-ins of JAVA. C# . PowerBuilder and so
on. The methods of interview are shown in figure 5:
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A 4
JAVA. C #.
PowerBuilder plug-ins

IDOC documents

SOAP Protocol

Extracting Analyzing Called when standard
document protocol module transferred into
data documents business object warehouse
\ [
N
End Awakening | _Y_—~Consistency~}
programs ontrol
Corresponding Data Function
feedback information| dictionary | modulewarehouse

Fig.5 Interview of component BRFC

4.4 Advantages of Component BRFC of
ERP and PDM Heterogeneous Data System
Using component BRFC technology in ERP and
PDM heterogeneous data system integration has
following advantages:

(1) It’s convenient for the interface layer to set
integration standard, and easy to realize the
standardization of ERP and PDM heterogeneous
data system integration.

(2) Owing to the existence of the consistency
layer, stability and reliability of component BRFC
are improved.

(3) The design of commercial objects library
makes interface component BRFC separate with the
detailed interview technology, and doesn’t limit to
use specific programmed technology and data type,
makes component BRFC with stronger reusability.

(4) By using all the platforms supporting remote
function call agreement, it could be interviewed to

realize the integration of ERP and PDM
heterogeneous data system, which shows well
openness.

(5) Inner nuclear layer is completely packed to
guarantee the safety of the system bottom data and
realize the strict privacy of the bottom data type.

(6) Through channel layer, component BRFC
technology could be compatible with EDI. XML,
STEP and PDML and so on.

5 Integration Instance

ERP and PDM heterogeneous data system
integration technology in independent enterprise
network manufacturing based on component BRFC
had been realized in the project “Research on
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network manufacturing integrated platform and its
application on motor industry”, which is the
scientific and technological key task project of
Zhejiang province. The WLNM networked
manufacturing platform of WO LONG electric crop.
realized the data exchange and function
interconnection between each heterogeneous data
system in the platform. The appliance of component
BRFC improved the integration degree of
WOLONG crop dramatically, realized the
information share in networked manufacturing,
improved product quality, reduced the cost and
shortened the delivery time. The example of typical
integration of WLPDM and SAP R/3 ERP in
WLNM networked manufacturing platform was
provided, concrete realization of ERP and PDM
heterogeneous data system integration technology in
independent enterprise networked manufacturing
based on component BRFC was demonstrated in
detail.

Integration requirements of WLPD and SAP R/3
ERP system are shown in figure 6. By implementing
secondary development to remote function call
module of SAP R/3 ERP system, component BRFC
is created according to different integration
requirements and integration of these two systems is
realized in the form of applying PowerBuilder plug-
ins in WLPDM system.

WLPDM system database

Information
security
management

/ ] 1

Material code.
material description.
material type etc.

™~ !

Privilege
management

Design
resource
management

BOM
Management

~,

Parent material code,
child material code.
amount etc.

-

Coding
management

Name, code,
privilege, role etc.

Product
structure
management

Material data
management

SAP R/3 ERP system database

Fig.6 Integrated requirements of WLPD and SAP
R/3 ERP system

The process of creating component BRFC by
implementing secondary development to remote
function call module of SAP R/3 ERP system is
shown as follows:

(1) Creation of interface layer: The name
BRFC_MATERIAL_GET_ALL conformed to the
standard is created for component BRFC, and
definition of relative properties is shown in figure 7;
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= =) | )23 (w5 | 16t 1] (@] /| &) 8 BB | (@) | pattern | | @[ msert || Replace || Delste

Function module BAPI_MATERIAL_GET_DETAIL Aotive

Attributes | Inport | Bxport | Changing | Tables | Exceptions | Sowrce cods |

Classification

Function group BUS1881 EAPIs for the Business Object Material

Short text Determine Details for a Material

Processing type General Data

Hormal function module BEAR SAP
® Remote—enabled module Last changed by sap
Update module Changed on 2003.01.31
® A ik HERA
Innediate start, no restart Frogran nane SAPLBUS1861
BAIFELR INCLUDE nane LBUS1001003
Coll. run Original language DE
Released on 1997.98.19
Edit lock
Clobal

Fig.7 Interface to create interface layer of
component

(2) Creation of channel layer: After analyzing the
relative data of the material received from interface
layer, it acquired the characteristic sets of integrated
operations between systems such as
CHECK_OUTPUT_DETAIL . CHECK_NAME .
FILL_MESSAGE_NO_MARC and so on, which
are shown in figure 8.

BAPT_WITERIAL_CET_BETAIL Aative

taport | Expart | Chamgung | Tables | Baceptioms | Seuwrce cede

[BREN ihpe, | SINE____OEt
WATER AL LIKE BAFISITONT-HATE|
= | ruam LIKE BAFIMTALL-PLAN
WHLUAT [BHARER LIKE BAPTVTALL-UAL | IEREEE

WALUATIONTVPL LIKE BAF1MTALL-UAL_

THT_VALTATEON_h

Fig.8 Interface to create channel layer of
component

(3) Creation of consistency layer: The correction
examination to acquired operation characteristic sets
and enforced constraints about the value and its
range which is already defined are implemented,
and is shown in figure 9.

(4) Creation of core layer: Analyze the
characteristic sets of integrated operations; create
the corresponding executive programs which are
awakened in the circumstance shown in figure 8 to
visit the bottom data. In the meanwhile, the program
should be compiled according to the semantic
description. This part will be strictly exclusive to the
exteriors.
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Fig.9 Interface to create consistency layer of
component BRFC
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= irmng1 = rmng1 " £/br 010797
VRMHG = RMMEA " zu 4.8 7
THARA = HARA
THARC = HARC “JB/4.6R
THBEW = HBEW “JB/4.6R

Fig.10 Interface to create core layer ofcomponent

The method of realization of component BRFC
corresponding to other integrated requirements is
similar to the one motioned above, so unnecessary
details needn’t to be given here. The method to
apply PowerBuilder control to call BRFC is
described as follows:

R_object = create oleobject//define connection
object

R_object.ConnectToNewObject("SAP.LogonCon
trol.1") //control

R_con = R_object.NewCon

R_con.Language = "EN" //language

R_con.User = "User" //user name

R_con.Password = "Key" //password

R_con.Client = "001" //group code

R_con.ApplicationServer = "10.0.0.1" //IP

R_con.SystemNumber = "11" //system number

R_fun = create OLEobject //define function
object

R_fun.ConNewObject("SAP.Functions')

R_fun.Con =go_con

R_fun0001 = create oleobject //define table
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go_funn.Add("BRFC_* ™)  /lcall component
BRFC

go_fun00001.Exports("MARC").value = //input
data

Ib_return = go_fun00001.Call() //connect and
return the result

0_table.value(n) = //output data

Integration of relative data and operation in
material main data and BOM management between
WLDPM and SAP R/3 ERP systems is realized
based on component BRFC technology, software
interfaces are shown in figure 11. figure 12. The
interface to create material main data is shown in
figure 11, and the material will be both created in
WLDPM and SAP R/3 ERP systems when it’s
created. The process of creation is restricted by
constraints of these two systems, and feedback to
the result of creation will be acquired. Figure 12
shows the failure to create BOM, and acquirement
of interface with fail information feedback shows
component BRFC technology could achieve higher

Ennean i ]

FrmerLan

(1123 L L) BRER et L L

W TR NAI0S0G! EMRIEMECROW i “lm mosinan

ENFELE L i i)

] L 1 ] ]

Fig.11 Interface to create material main data
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Fig.12 Integrated interface to create BOM
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6 Conclusion

ERP and PDM heterogeneous data system
integration is one of the key factors to affect the
successful  implementation of advanced
technology of independent enterprise networked
manufacturing. On the bases of the analyzing
requirements of ERP and PDM heterogeneous
data system integration, this paper put forward a
component interface technology for the ERP
and PDM heterogeneous data system in the
environment of networked manufacturing, then
descript the component interface semantically
and constructed the model of component
interface.  Through researching on the
structure. realization. interview of component
BRFC and demonstrating on its technologic
advantages, it also illustrated the concrete
realization process of component technology
and satisfaction to integrated constraints for
containment, cooperation, composition and
reusability. Finally, an application example of
typical integration of WLPDM and SAP R/3
ERP in WLNM network manufacturing
platform of WOLONG electronic crop was
provided, and the heterogeneous data system
integration ~ technology in  independent
enterprise network manufacturing based on
component BRFC was realized with good
applying effect. The instance shows that the
method is not only practical and efficient but
also it has an important realistic meaning.
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