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ABSTRACT

The characteristics of multi associations busiressdination among the enterprises in industry rchigi
firstly analyzed, and the demand of customizablsinmss of SaaS(Software as a service) based pfatfor
supporting the industry chain coordination (in HrlRLATFORM) is intensively analyzed. Based on thes
customizable business-oriented PLATFORM architectosised on SOA is designed in the paper, which
takes support layer as the foundation, takes byes kand service layer as the core and takes cushte
application layer as the target. Based on the &ciire, application layer can provide simple, @mient,
rapid support for SaaS based business customizatidisystem applications, based on the rules admim
union building, business functions configurationd gmersonalized functions configuration. Application
results show that the customizable business-odemtehitecture of PLATFORM proposed in the paper ca
well satisfied a variety of requirements for cusizable business due to the business charactdrnistitdes
variability, dynamic and multiplicity from differéralliance enterprise in the PLATFORM.

Keywords: Industry Chain, Business Coordination, SaaS Based Platform, Customizable Business,
Architecture.
present, to adapt to the changing needs of users, t
1. INTRODUCTION design concept of the "customization on demand"
. . . . _software has been gradually on the rise, and is
SaaS pIatl_‘orm is a kind of third-part SEIVICE onsidered to be the future development direction
platform which allocates leases and managerz :
R . . of. software industry[6]-[8]. However, most of the

application service through internet based on Saa .

: fesent literatures even more concerned about
(Software as a Service, SaaS) mode. As a proddO

ct . .
of integrating informatization and servitization[1] programming models, customized software model,
SaaS platform can provide third-part

organization, etc[9]-[11]. but pay no attentiorthe

nformatization subport for enterorises  in ancustomizable architecture, business customizable
) . PP pr rules, design and implementation of the system
industry chain with advantages in resourc

e ased on the PLATFORM.
efficiency and cost. Currently, the development o
SaaS platform has become an important trend in Hereby, based on the experience in development
manufacturing industry chain [1]-[4]. Theand application of a product of Chinese national
development of SaaS Platform, which is aiming tbigh-tech program, i.e. the SaaS based coordination
support industrial collaboration, has achieveglatform for automobile industry chain (in brief,
significant breakthroughs[5]. PLATFORM), Focusing on the research on how to

build customizable PLATFORM to support the

However, it will lose the meaning and advantageg . . . . :
X usiness collaboration among enterprises in multi-
of the saas platform, if we conducted one-on-on

: . %Iliances or cross-alliances, the characteristits o
systems development and maintenance in order {0

meet the needs of different collaborative businesné“mi associations business coordination among
hterprises in industry chain is firstly analyzedd

among the different alliances, different types Ofe demand of customizable business of

collaborative.environment of the ndustrial charc22S(SOfware as a service) based platform
. supporting the industry chain coordination (in frie

which have the different, multiple and dynamlcPLATFORM) is intensively analyzed. Based on

characteristics. Therefore, the question of how t ese. customizable business-oriented PLATEORM
support the business collaboration among more th%'?'chit'ecture based on SOA is designed in the paper
one alliance and many types of enterprises b '

. . : Which takes support layer as the foundation, takes
setting only one systems and its maintenance plan

becomes one of the key issues to be addressed. AP layer and service layer as the core and takes
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customizable application layer as the target. Basedre: supporting for "one to many" collaborative
on the architecture, application layer can providbusiness around the manufacturing companies —that
simple, convenient, rapid support for SaaS basésito provide support for one vehicle manufacturing
business customization and system applicationspmpanies to collaborate with various types of
based on the rules of dynamic union buildingcollaborative enterprise, it consists of coordingti
business functions configuration and personalizgarchase system, coordinating sales system and
functions configuration. Application results showcoordinating service system for the manufacturing
that the customizable business-oriented architectucompanies.

of PLATFORM proposed in the paper can well - .
satisfied avariets ofprequirements I?orpcustomie:abl 2) Providing the support for the collaborative

business due to the business characteristic imlu(}%usmess taking - collaborative enterprises as the

wariabiy,cynamic and mutplcty rom iferan (02 PR [ one 10 many olaboratie
alliance enterprise in the PLATFORM. P

is to provide support for the collaborative busies
2. CUSTOMIZABLE BUSINESS DEMANDS of multi-association taking the collaborative
OF THE PLATFORM enterprises as the core, according to the different

. types of collaborative enterprises, the PLATFORM
21 Characterl_stlcs of .PLATFORM Support for can provide suppliers-oriented collaborative supply
Collaborative Business

The incentive of market competition promoteqsyStem’ dealers-oriented sales system and service

S . L §tati0n-0riented service systems. Each kind of
socialized cooperation and specialized division g

labor of the automobile industry chain, in thecollaboranve enterprise can carry out work by

environment of the whole industry chain, itentermg the corresponding collaborative system

radually formed a single chain and cross-chaiaccording to the collaborative category in ‘a
9 y 9 Gitferent alliance, the PLATFORM will

collaboration, which takes the entire vehicle fagto individually configure respective collaborative

as the core. Under the cooperation environment - . . .
P Lrvice system for different alliance, the service

the §|ngle—qha|n, groups of _supphers, dealers Aation can access any one of the service
service stations take the vehicle manufacturehas t

) . ?ollaborative system, at any time and in accordance
core to carry on the collaborative business of.
: . ith need to convert to the other two systems.
purchase, sales and service separately; Under e
cooperation environment of the cross-chain, one (2) Ability of Supporting for the Collaborative
collaborative enterprise may carry on collaborativBusiness of theMulti-alliances or Cross-alliances

business with more than one vehicle enterprise, The PLATFORM can provide the support of

then, multiple collaborative enterprise and mudipl risscrossing collaborative business which spreads
vehicle enterprises have formed a many-to-man “g . I N Sp
cross to “many alliances”, this is the important

and crisscrossing collaborative system. Around th

collaborative system of the single-chain and cros§: aracteristic which is distinguishes between only

chain industrial chain, the PLATFORM can provideSUpportS the collaborative business of the single-

the all-in-one solution to support the automotiv§
industry chain collaboration, and the solution i
suitable for the characteristics and needs of tH
socialized collaboration in the automotive industr®.2 The Demands of the Customizable Business
chain, also fully demonstrate the concept of modern PLATFORM

marketing and services, the program can provide As the platform has to simultaneously support all
the comprehensive ability including large masshe business collaboration among the enterprises in
customization, social inventory management, partsingle -alliance, multi-alliance or cross-alliantae
management, integrated management of old parttemand of the customizable business PLATFORM
service-oriented product support technologies, etby different types of enterprises in different afice
which take the purchasing business, servicare as follows:

business and sales business, etc as the core
' . (1) The alliance of the PLATFORM can be
Features of the PLATFORM are as follows: customized: The PLATFORM provides web-based
(1) Ability of Supporting for the Collaborative  operation of business collaboration; the
Business of the Single—alliances collaborative content, collaborative requirements

1) Providing the support for the collaborativeand collaborative protocol among enterprises in

business taking the manufacturing enterpriseseas tﬂlfferent alliance are not exactly the same, so the

lliance or only supports the interior collaborativ
usiness of the single enterprise through the
gformation system.
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PLATFORM should have the ability of supportinggrowing; the old business point may be eliminated
the alliance being customized. at any time. Therefore, the PLATFORM should

(2) The business of the PLATFORM can be have the ability of configuring the corresponding

tomized ding the t £ 1h terprise: business functions fast for related enterprises
customized according the type of Ine enterprise. according to the change of the collaborative
In a single-alliance, the types of collaborative

_ : L ontents.

enterprises around the vehicle enterprise includd
suppliers, dealers and service stations; th& DESIGN OF THE SOA-BASED SAAS
collaborative content is different between diffdren PLATFORM ARCHITECTURE
types of enterprises and vehicle enterprise, s, th ORIENTING THE DYNAMIC
PLATFORM should have the ability of supporting CUSTOMIZATION BUSINESS
the business being customized according the type of The SOA-based SaaS platform architecture has

the enterprise. been designed to meet the needs that the platform

. business can be customized in the paper, which can
CUS,EZ”ISZ dbggég?(iisn Oftth? Péﬁ:;%i';ﬂerg?\cze be described by the support layer, the serviceraye
g the typ . : the bus layer and application layer, as shown in
the type of the users in one enterprise exist t

features of diversity and levels, the PLATFOR igure 1.
should have the ability of supporting the business (1) Support layer

being customized according the type of the users. Support layer is the foundation of SOA

(4)The demand of the rapid customization architecture, it gives the statute and application
business functions due to dynamics of the context, such as the description of web services,
collaborative relationships: Collaborative work dynamic registration, dynamic discovery and
process taking the vehicle enterprises as theinoreinvocation, services quality and so on, which makes
the industrial chain is a continuous optimizatioreach service cooperate mutually in SOA. The
process, In the collaborative process, the vehickatute of the Web service provided by supportrlaye
enterprises can eliminate poor performancimclude: XML, WSDL, SOAP, UDDI, QoS and so
collaborative enterprises and add new cooperativn. WSDL defines a set of XML-based syntax, is to
enterprises at any time, so that the industriairch describe the format of the Web service, including
can be optimized continuously and its overalthe service name, service name of the machine,
competitiveness can be improved[1]. Therefore, thHésten port number, the transmission parameter, type
PLATFORM should have the ability of configuringthe integer and the order, the type of the returns
the corresponding business functions fast for edlat result and so on. SOAP is a simple cross-platform
enterprises according to the change of theommunication protocol for exchanging
collaborative relationship. information in a distributed environment based on
an XML. SOAP defines a messaging framework
including the envelope, the encoding rules, binding
collaborative content: Alliance of industry chain and the PRC, envelope d_escrlbes the message
collaboration is the résult of competition and frof content, the se_nder, the receiver and .the pro@essin
driven, its cooperation contents would change alo rgauest encoc_img rule§ represent the instandeeof t

' "$hta type which service consumer need to use;

with the profit relations, the competition . . : . I
. . binding defines the underlying communication
environment and business development. The new

i . . ! protocol for message exchange; RPC is a agreement
collaborative business point may be contlnuall¥0r remote procedure call and answer. UDDI is the

(5)The demand of the rapid customization
business functions due to dynamics of the
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Figurel. The SOA Based SAAS Platform Architecture

realization standard of information registrationt includes user management, alliance relationship
center, which used for used for centralized storageanagement, security management, communication
and finding the WSDL description file, plays theservices, etc. Business service components include
role of the directory server. QoS is a set of date business processing components and business

rules and properties set of service quality. analysis components, Business processing
. component provides a variety of daily business

(2) Service layer . . -
processing functions such as order submission,

Service layer is basis layer supporting for systemdentification documents audit, and three bags of
configuration, reusable, loosely coupled andettlements, stock inventorying, old parts
interoperable, it is like a large pool of servicemanagement and other functions. Business analysis
components, consisting of two broad classes ebmponents provide various types of daily
services components, i.e. public service componersgatistics, analysis, forecasting and assessment
and business services components. Public servidesctions such as product quality assessment, sales
component is standardized norms, protocols, drends, service capabilities, partner evaluatien et

service components which "stripping‘_' out (.Jf t_he Characteristics such as independence and
system and independent of the specific appl'catlogpenness of the SOA based architecture not only
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enables self-developed components, third-partye processing result by the SOAP news form, and
components and commercialized components leventually feeds back to the business logic.

absorbed and used by the PLTATFORM, but also
but also supports the service components for
dynamic maintenance and updates. as

Step 6:loop step 3, 4 and 5 to realize the service
sembly, and forms a complete service unit
process.

(3) Bus layer Thus, when the service demand change causes

The service bus layer is the “integrator "of publidhe service logic change, just change the requested
service component and business servicgervice, and “pull out " unneeded services or
components, it enables various service componeniasert” new services by the SB so as to realiz¢ th
with the “pluggable” way to insert or allocate scthe business can be customized.
that to meet the different business applicatiot® T
bus layer structure shown in Figure2 and its
working mechanism is as follows: The application layer take platform-based
collaborative business applications as the goal,
depending on the needs that the business of the
platform can be customized, provide the functions

= = of customized business, rapid adjustment and
(B P e e personalized application management and so on for

B EpRTT 3 the users of different Union, different types of
.‘-'l;' enterprises and different levels.

0 &6 P eecs
4. PLATFORM BUSINESS
CUSTOMIZATION BASED ON BCA-SOA
On the basis of the development and application
of analysis system of the platform, in this section
_ the business customization rules have been defined
Figure2. Sructure Of The Bus Layer and the realization process of the business custom

Stepl: register serviced components; post th&as been discussed.

packaged Web Service interface and the descriptign; g\ ;siness Customization Rules Based On the
information (WSDL) to UDDI Center to register. BCA-SOA

The  description information includes the pja¢6rm pusiness custom can be implemented at
component identifier, name, function and dress anf|o application layer in the basis of the desigthef

(4) Application layer

- Publiecomp e

so on. Service layer components need to k&, ayer, service layer and bus layer, which
registered before they can be applied to theq des the construction of dynamic alliances,
platform, maintenance, and management. corporate business configuration, user

Step 2: submit business request, set a busine§gstomization  business  configuration,  the
analysis demand for DRi, and clarify its relatioipsh customization mechanism of these functions are:
with the platform public business and related (1) Build rules of the dynamic alliances

business processes.
Because the SaaS based platform supporting the

Step 3:take the DRi as the input of the decisiony ;iomopile industry chain coordination only takes
making support integration model of theye ajliance as the union to provide business
PLATFORM, and form the business logiCcqaporation between enterprises, building unin i
according to the platform resources integratiofhe first condition that platform business can be

model. used by the enterprise. Leader, members and their

Step 4:soap query message is sent to the serviéepartments, and departmental users of a single
bus (SB) based on business logic, and the relatgfion on the PLATFORM have composed alliance
web service component is queried. tree with the shape of tree structure, because the

) ) . platform supports the coordination business of the

Step S: after SB receives the SOAP inquirymii-alliances and the cross-alliances, many
news, gains the WSDL of services in UDDI, andyjjignces composed the mutually staggered alliance
creates the SOAP service request of the requirgd,nds with the branches and leaves to be luxuriant,
services, then performs the service and replies SB shown in Figure 3. The trunk represents the

leader of the alliance, boughs represent different
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types of collaborative partners, in the figufe, departmental signs and then are given the signs of

represents supply collaborative enterprisé®, enterprise type and alliance, the construction
represents sale collaborative enterprise§) ~Process of any alliance tree should maintain the

. . . level.
represents service collaborative enterprisés,
represents other types of enterprises, limbs (2) Configuration rules of the business function
represent some alliance member's different

departments, and the leaves represent theRule 5: register business function.All the

department users. The construction mechanism Blrls_mess functions of the PLATFQRM_must be
the alliance tree in the PLATFORM is: registered on the bus to be identified and
' customized. Initially, all the business functiore a

Rule 1: the common rules.The bough of the stateless, until the business functions are regidte
alliance woods has four kinds of types, initiallye on the PLATFORM, they could be given to the
bough is stateless, it takes state at the timesiigh types of business functions, and the types include
implanted into an alliance trunk and will be giversupply, sales, service, supply analysis, sales
the corresponding union flag. The similar bouglanalysis and service analysis.

can be implanted into different alliance trunks and ) . . .
be given different union flag, that is, a type of Rule 6: the relationship between the business

. processing functions and the alliancelf we use
bough can have .more than one un|on. lflag. BX :{bkl,bkz,"'bkg 1021} representing the
Rule 2: multi-property rules. Initially, the

enterprise is stateless, it will be given a certgpe  S€t of the business processing functions which the
of enterprise signs at the time of being addedh¢o tenterprise of type K can operate, and use
corresponding alliance woods, the same enterprisgpresents the set of the business processing
can be given different types of signs in an all@nc functions which the alliance can operate, then

and an enterprise may have more than one type gk and B met such a relationship shown in
bough flag. For example, the dotted line A indisate

that the collaborative type of the enterpriseshia t formula (1).
alliance tree 2 is both typ& and typed). Ok, B 0B

Rule 3: dynamic portability rules. The boughs “ (1)
and limbs of the alliance tree have the dynamic B; =UB

probability. Any tree, any bough and any limb in
the alliance woods being removed or implanted gyle 7: the relationship between the business
should not affect the structures and relationsbips analysis functions and the alliance.lf we use

the other alliance tree, that is, the limbs and the , _ .
branches can always be dynamically transplant. D ={0y,dy;, -y | €21} representing the
set of the business analysis functions which the

. gifterprise of type K can operate, and use

formula (2).
Ok,D* O D,
4 2
b =)o )
k=1

Rule 8: the relationship between the business
analysis functions and the business processing
Figure3. The Shape Of The Alliance Tree Structure functions. All of the pusmess analysis functions on
) the platform are carried out based on one or mbre o
Rule 4: Level rules.The terminal operator of the the business processing functions. Being registered
PLATFORM s the department users that arghe business analysis function will be given to the
leaves. Initially, the leaves are stateless, whend binding properties associated with the business
added to the alliance tree; they are firstly given
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processing functions. That is, each of the businessStep 1:user A submits the login information;
analysis functions can be bound and associated with i - .
Step 2: After receiving the login request

more than one business processing functions, fiessage, the platform will query the user A's union
shown in figure 4. ge, p query

formation including the position and relations lire t
alliance tree in the management database of the
PLATFORM

Step 3: the configuration of the he user A’s
business functions will be queried according to the
position and the relations of the user A in the
alliance tree.

Step 4: comprehensive the query results of the

Figured. The Business Analysis Functions Being steps 2 and 3, after joining the corresponding
Bound And Associated With Business Processing interface components such as page component, the
Functions PLATFORM will generate dynamically user A’'s

Rule 9: empower users to use businessappI|cat|on interface of the business function.

functions. Empower enterprise users to uset.2 The Applications of the Business Dynamic
business functions are essentially the process of Customization
enabling the business on the PLATFORM being _ . .

This research result of this paper has been

bound to the users. Initially, business functiors a _ _ )
stateless, and they have the state until they aggphed n S_aaS ba$ed. platform. supporting  the
bound to an enterprise user. Initially, busines dustry chain coord_lnanon. (_http.//auto._easp.cn).
functions are stateless, and they have the staile u urrently, the dynamic customization busmess_ has
peen supported by the PLATFORM for eight

they are bound to an enterprise user. First of a | h f lead . o f
business functions are given the correspondi lances, three types of leader enterprises and fo

: ; o types of collaborative enterprises. So far, the
alliance sign by the administrator of the

PLATFORM: secondly, they are given thePLATFORM has supports more than 5,000
correspondiﬁg signs o,f enterprise type by th nterprises carrying out the coordination business
alliance chief; finally, they are given the etween tcrorjs-alhar!cels.d_ So far, one pUb“i
corresponding user flags by the administrator ef th°0MPONENLS library “including "user managemen

enterprise. Thus, business functions and the aligncomponents, collaboration relationship management
users have com;;Ieted the binding components, user role management components,
' platform  monitoring components, message
(2) Configuration rules of the personalizednanagement  components, operation log
business management components etc and five types of
Once the businesses are configured, the differe psiness pomponent library |nclu_d|ng s.ales
type of users will have the difference an u_smess-onented components,  service buglness-
personalized characteristic in the platformor'emed components, ~supply business-oriented
o : components and analysis oriented components have
application function, the platform should be . .
PP P E\Een established in the PLATFORM; based on

generated for each user personalization busine . :
application interface. As shown in figure 5 for the . A-SOA, the PFATFORM can reah_ze various
ind of the dynamic customization business for all

configuration rules of the personalized business. .
kinds of the users as easy as a la carte.

Usera 11 Appllf_‘a.tloll in pla.tformi “DEfbaseTammEsamant T 7

Q """"""""""""""""" r Alliancs estzblishment | | _____ o E
- Business process ! et !

<" configuration

Business anzlysis
configuration

i

Page component
managsment

""" : ~w | % forecast databaspbaspa ﬁ_

' 1051.10] a9Ra|
=)

Figure5.Configuration Process Of User Personalization Service
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5. CONCLUSION [4]
The customizable business-oriented PLATFORM
architecture based on SOA is designed in the paper,
which takes support layer as the foundation, takes
bus layer and service layer as the core and takes
customizable application layer as the target. Baséd]
on the architecture, application layer can provide
simple, convenient, rapid support for SaaS based
business customization and system applications,
based on the rules of dynamic union building,
business functions configuration and personalizdé]

functions configuration. And based on the
development and application practice on SaaS
based platform supporting the industry chain
coordination, the instance of the dynamic union
building, business functions configuration and
personalized functions configuration for users have
been expounded in the paper. Application results
show that the customizable business-orientdd]
architecture of PLATFORM proposed in the paper
can well satisfied a variety of requirements for
customizable business due to the business
characteristic includes variability, dynamic and
multiplicity from different alliance enterprise the [8]
PLATFORM.
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