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INTRODUCTION

SOA, currently one of the most popular methodologies for enterprise application integration in the world, being supported by a few of gradual mature technologies and open standards, can easily solve the problem faced by ISP for integration of legacy and heterogeneous systems. Even though many researchers or developers show great passions on how to provide the best practice of SOA, we notice that SOA is mainly the solution in the technical aspect but not really on the business level. So we want to find the killer application of SOA that can provide the available methods and technologies closer to the specific business value chain. It is concluded that end-to-end resource planning (EERP) may be the good candidate by further discussion.  
Let’s start from a scenario to explain what the EERP really is. 
“A distribution of consumer process consists of product sales application of the manufacturers, the product distribution application of the wholesalers, the retail application of the retailers as well as some logistic and financial service applications. Assuming those applications are designed in SOA, hence they are in the format of Web Services with WSDL interface. As we all know that there are many service providers within the same field in current competitive marketing environment. For example, any retailer such as Amazon.com, Alibaba, eBay, etc, can provide the same B2B service to customers. So, after decomposing business process into several sub processes or services, one of which could be implemented by different candidate service providers independently, we can choose the most appropriate service in every part to reassemble a complete business process by evaluating of quality of each sub service to satisfy customer needs.” (See figure.1)

[image: image1]
In figure.1, one business goal can be decomposed into several sub processes which are represented by Process Node “X” in the figure. Services in every part can be used to assemble the target business process. For example, in node A, it is possible for every service in Sub Process Part 1 to be chosen freely to act as the exact service for that node. In order to achieve the best composed process, you must choose the appropriate service in every part by certain optimized rules based on business goal. Because the quality of every service is different, every composed business process must lead to different business performances. That is, although some of them could meet or exceed the business goal that customers require, most of them are not. Significantly, what we really need is to provide the assembled process with the best performance to meet the business goal among all the possibilities. In the above example, it is determined that the line with red arrows may be the best path to form the whole process and achieve the business goal. (Notice: one line goes through 1-2-3-4-5; second line could be another choice for the same business goal through 1-2-4-5. Why this can happen lies on that certain sub process node can be bypassed or implemented by another service. In detail, one organization can provide the function involving two process nodes. That is, the function of sub process 3 may be implemented by sub process 2 or 4, then process 3 could be replaced or omitted in the second red business assembling line. ) 
Hereinto, the quality of assembled business process is achieved by adding up quality of every service along the business value chain. For example in figure.1, the business process goal is to be finished within 10 days. Then the quality index of this process is “Duration MUST be less than 10 days”. So, after evaluation of every service set of every sub process and composing the process, we find that the best process duration is 8-day under the following conditions: service 1 is 2-day, service 2 is 2-day, service 4 is 3-day, and service 5 is 1-day. Certain composed process with more than 8 days but less than 10 days is not the best one. The process more than 10 days should not be classified as the candidate process. 
DEFINITION AND TECHNOLOGY

Now we can give the definition for EERP: End-to-end resource planning is a design methodology, a serial of tools and standards for a system consists of multiple business applications that are assembled to achieve certain business process and goal. The core technology of EERP is mainly about the combination of 4 important aspects including Quality of Service, Dynamic Service Orchestration, eXtensible Web Service Description, and Granularity of Service. The following is the explanation of core technologies given above.

· Quality of business service is from both business and technical aspects, like WSQM. Business QoS level involves QoS Description, QoS Evaluation, QoS Audition and QoS Mapping, QoS Monitoring, QoS Ontology(Taxonomy), etc. Technical QoS level involves security quality, transmission quality, reliable service quality, etc. Especially, QoS mapping, regarded as the most important factor, leads to research on how QoS on the higher level could be mapped to the lower level. Here we call QoS mapping QoS decomposition and aggregation. These years, WSQM TC in OASIS has done lots of work and obtained many achievements successfully. 
    OoS is so important to which we must pay more attention. In order to assemble an efficient process with the appropriate services in every node in EERP, we have to depend on the specific QoS system to analyze the business objective which can then be mapped to the quality of sub process iteratively. Meanwhile, QoS is also the base for service monitoring and evaluation, process reassembling.   

· Dynamic Service Orchestration (DSO) is very important to EERP platform which implies the definition of resource optimization. After process assembling, dynamical monitoring based on QoS is often needed during the whole life cycle of business process. DSO is to find recursively the best composed business process in real time that can achieve the business objectives.
· eXtensible Web Service Description is of great effect on expressing service quality and functions. This may lead to the extension of WSDL with QoS and semantic expressions of service functions in order to achieve the best functional match and quality requirements of business goal. WSQDL is a very good example for describing WS Quality here. 
· Researching on service granularity is very effective to business decomposition based on objectives and could provide the most appropriate service granularity. We recall that assemble lines in figure.1 show two paths for integrating business process with different service granularities (functions of service 4 in 1-2-3-4-5 may have the same functions provided by service 3 in 1-2-4-5. So granularity of service 4 in first line is bigger than 3 in second line.). How to handle granularity leads to different considerations. For one thing, thinking about the old saying “Two heads are better than one”, that is, the combination of multiple fine grained special services may be more flexible that one service; for another, one service may be more efficient and reusable than more. It is necessary for us not to simply draw a conclusion from one aspect. All the possibilities about service composition mentioned above should be determined by both QoS and business objectives concurrently. 
EERP also provides a design methodology for SOA-based platform, which can help organization to communicate with their partners efficiently and optimize the organizational business process effectively. 
MOTIVATION
One of our main motivations is that the current SME is strongly dependent on the marketing environment, the partners and service bureaus, but the dependence can not be accurately modeled due to the loose relationship with those parties, particularly in the enterprise application integration aspect. Based on SOA, EERP can solve this loose integration and achieve an IT system that consists of various loosely coupled business applications.
CONCLUSION

EERP involves business goal oriented analysis and design methodology and related tools and standards. Based on the business goal, EERP can determine the best process to satisfy customer requirements by the quality of business service. 
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