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Abstract. In order to raise the efficiency of after-sales service and solve the problem of irrational allocation 

of resources, we developed a web site to assist workers to offer after-sales service, and this paper mainly 

describes the solution to achieve this goal. Users can achieve those services provided by the platform by 

browser or through an APP on smart phone, both are supported. Activiti is used as the basic framework 

because it can provide us a series of service components that can be used to develop the configurable process 

definition module and form design module. Spring, Hibernate, Spring MVC and other framework are 

integrated into the project to make the development much easier. Further more, the application of the Three-

tier architecture, Command Mode and Component-based principle has also made the whole project Loosely-

coupled and tidy, which ensured the maintainability and stability of the system. 
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1. Introduction 

In order to maintain their reputation, the vast majority of merchants offer customer relevant after-sales 

services, including consultation service, fault diagnosis service, maintenance service, and so on. 

Traditionally, customers get access to those services following this way: firstly, they should ask dealers for 

help; secondly, the dealer will report it to the merchant which has produced the product; then manager of 

after-sale service department will assign related technicians to handle this problem. In some cases, 

technicians should apply components from relevant department to fix the equipment. This procedure 

involves communication and collaboration among multiple sectors, however, inter-sector communication 

will generally take a long time, this makes the entire service period extended, not only reduces the quality of 

after-sales service, but also raise the cost of after-sales service. 

Additionally, handy query for information of the product should be offered to relevant person, because 

those information may help them to make decision. For example, maintain records may assist the technicians 

to find out causes to the failure of the equipment and fix it in less time. However, traditional management of 

those data can't offer this kind of query, because most data are recorded by paper work order or independent 

spreadsheet. In the process of demand analysis, we learned that the utilization rate of those data is actually 

very low, which made a great waste. 

To solve those problems listed above, we developed an after-sales service management system based on 

computer software technologies. Specifically, we used work-flow to simulate the whole procedure of after-

sales services, work-flow management promise a new solution to an age-old problem: controlling, 

monitoring, optimizing and supporting business processes [1]. What’s more, grid is used to build this 

platform. Grid is a new paradigm of Internet computing to share distributed resources and collaborate among 

them, a web service-based approach for Grid can improve the extensibility and interoperability of Grid 

system [2]. 
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Different roles from different departments were united together by our platform, users can achieve the 

same ProcessInstance even when they present at different places. Many platform like this already exists, but 

most of them are not flexible enough, and few of them support data access. Out of this point, we developed 

our platform, and it has some features that shouldn't be neglected:  

 Firstly, unlike fixed work-flow provided by most platform, our platform support flexible process and 

form modification, administrator of this platform can modify the form and the work-flow according 

to needs. What's more, every process deployed on this platform is configurable, administrator can 

bind form, events, message or other things to each Node through configuration module.   

 Secondly, our platform allows rollback, withdraw and loop assignment operation, which optimized 

the user experience. 

 Thirdly, users of this platform can delegate their colleague to complete tasks assigned to them if 

needed. 

 Most importantly, this platform has also integrated data management module. Users can request for 

kinds of information according to needs, for example, technicians can achieve records of the faulty 

equipment, and those records may help them to fix the problem. 

2. The Use Case Diagram of the System  

In order to meet the requirements, we had delivered a series of survey, and carried on thoroughly 

analysis according to the work-flow of the after-sales services. Finally, we divided the whole platform into 

seven module according to the general requirements analysis, which includes information portal, account 

management, task management, forms management, progress management, user group management and 

personal affairs management module. As the work shifts from design to implementation to testing and 

deployment as the phases progress, those module referred above was subdivided into smaller modules as 

shown in the following diagram(“Fig. 1: The Use Case Diagram of the System”). The process of further 

division to fine-grained modules  can not only get the developer understand the true demands of user, but 

also help them to develop a product that covers a complete range of requirements, and enhance the 

acceptance chances.  
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Fig. 1: The use case diagram of the system. 
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3. The Solution Architecture 

Considering features of the system, we choose following technologies to develop this system. 

1) Development and Deployment Environment 

 Development Environment: JDK7+MyEclipse+Maven3. Apache Maven was mainly used for 

managing jar. 

 Deployment Environment: Tomcat7+MySQL+JVM. Tomcat is an open source server, MySQL is a 

relational database. 

2) Work-flow Engines: Activiti. Activiti is battle-tested Business Process Management. It supports 

open standards with BPMN and DMN. Developer can use it's API such as ManagementService, 

HistoryService, RuntimeService or other components to implement their own work-flow. 

Application of those components provided by Activiti can simplify and speed up the development 

process. The Tripartite Framework: Spring+Spring Web model-view-controller(MVC)+Hibernate. 

The Spring Web MVC framework is designed around a DispatcherServlet that dispatches requests 

to handlers, with configurable handler mappings, view resolution, locale, time zone and theme 

resolution as well as support for uploading files [3]. It can be used to develop Restful Web sites and 

applications. The Spring framework supports Dependency Injection and Inversion of Control, 

developers can use it to manage beans. Developers can also use the spring-aop module to 

incorporate behavioral information into their code, this module supports source-level meta data 

functionality. At present, database middle-ware is one of important technology in integration of data 

in heterogeneous databases [4]. As an Object/Relational Mapping (ORM) framework, Hibernate is 

concerned with data persistence as it applies to relational databases (via JDBC) [5]. Except for those 

framework listed above, JSP and JavaScript was also integrated into our project, they are used for 

building templates for View layer. Model was rendered by selected template before they are passed 

to user.  

3) Other Technologies: Flyway+JSA+DBCP. It’s difficult to deal with heterogeneous database 

replication with little overhead in large applications [6]. Flyway is a open source database migration 

framework for Java, it brings structure and confidence to the evolution of your database schema [7]. 

JSA is used for program compression. Many Apache projects support interaction with a relational 

database, creating a new connection for each user can be time consuming, DBCP provides a "pool" 

of open connections, and connections in the pool was shared between all of the application's current 

users, which solved the problem successfully [8]. 
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Fig. 2: The system architecture. 

As is showed in Fig. 2: The System Architecture. Users can get access to services provided by this 

system by browser or smart phone, both are supported. The HTTP request made by users will be intercepted 
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by the DispatcherServlet of Spring MVC, and then an appropriate handler is searched for handling this 

request, and  the execution chain associated with the handler is executed in order to prepare a model or 

rendering the model. In Command Mode, handler acts like a invoker, it accepts request and call for 

command to handle the problem, then the receiver called by the command will conduct real operations to get 

the requested data. In this system, business logic components act as concrete command, and it may calls 

component of data lasting layer to get data from the database. At last, model obtained after a series of 

operations listed above will be rendered by templates of View layer, and users will receive it as HTTP 

response. 

4. The Work-Flow of After-sales Service  

As shown in the following figure(Fig. 3: The Work-flow of After-sales Service), users of this platform 

can start a process instance applying for after sales service provided by the manufacturers, and then the 

dispatcher may assign  proper maintenance technician to fix the problem. If the technician accept the 

assignment, he must fix the problem in the specified time period and fill the form bound with each phase he 

is responsible for. In some case, technician can also refuse the task assigned by the dispatcher, for example, 

the technician can refuse the assignment if he is on holiday or he has other tasks that’s much more urgent. 

The dispatcher can modify the assignment if needed, if so, the old execution flow will be stopped and a new 

execution flow will be created, what’s more, historic data will be saved in the database. The record will be 

submitted to the performance appraisal department after the maintain technician has completed the task, then 

somebody of this department can pay a return visit to the customer about the maintaining process, and they 

can make a record about the return visit. The support for performance appraisal can motivate their employee 

to work harder. The process instance come to an end after the performance appraisal, and this is the work-

flow of after-sales service supported by our platform. Administrator can modify it according to needs, the 

modification is very convenient. 
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Fig. 3: The workflow of after-sales service. 
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5. Future Work 

The platform provide users an efficient way to manage after-sales services, it has been put into usage 

now. However, in order to make it more popular, we will develop more modules based on this version. 

What’s more, safety of the those data managed by this platform should be enhanced in the future.   

6. Conclusion 

This paper introduces to reader an after-sales service management system. It consists of several parts: the 

first part introduces the background of this project and listed several advantages of this platform compared 

with other similar platform, the second part describes the user case diagram of this platform, the third part of 

this paper lists the technologies used to build this platform, and section four shows reader the work-flow of 

after sales  services. Hope this paper can give readers some enlightenment, please don’t be shy to contact us 

if you have any questions. 
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