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Abstract—This paper proposes a new type of product service 
system (PSS) design method named Service-oriented Design 
(SOD), the design method aim at building a service-based 
modeling system to totally satisfy customer demand. The 
mainline of SOD is customer demand acquire, service function 
and performance, service structure and service activity. Based 
on this method and its mainline, we propose a CAD system
(Service Design System) that designer is able to design a service 
using this visible system. Through its application to business 
case such as hydraulic fracturing, the Service Design System 
was proven to support designer to design a steady and efficient 
service. 
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I. INTRODUCTION

It’s quite clear that in industry, service activities become 
increasingly important. With restrict of resource and society 
policy, some manufacturing firms are shifting from product-
centered paradigm to service-centered paradigm for 
maximizing profit and totally satisfying customer demands 
[1]. And there are already lots of successful examples which 
have changed from product sell into providing solutions with 
integrating tangible artifacts and intangible service. 

The service has been highlighted that product 
characteristics and service activities influence one another, 
so service designers should consider how to integrate and 
balance them. To tackle these problems, a novel engineering 
discipline called Product Service System (PSS) has been 
proposed. A PSS can be defined as “tangible products and 
intangible services designed and integrated so that they 
jointly are capable of fulfilling specific customer needs” [2].
How to design a successful, sustainable customization and 
personalization PSS and what methods to improve PSS 
design becomes a hot topic recently [3]. 

II. SOD METHOD AND HYDRAULIC FRACTURING

A. Overview of hydraulic fracturing 
Hydraulic fracturing is a well-stimulation technique in 

which rock is fractured by a hydraulically pressurized liquid 
made of water, sand, and chemicals. A high-pressure fluid is 
injected into a wellbore to create cracks in the deep-rock
formations through which natural gas, petroleum, and brine 
will flow more freely. A typical construction site of 
hydraulic fracturing shows in Figure 1. 

Figure 1. A typical construction site of hydraulic fracturing. 

B. Framework of SOD modeling method 
To combine the PSS design method with real situation of 

hydraulic fracturing, we propose a service-oriented and 
visual modeling method named SOD modeling method. The 
proposed SOD modeling method aim at building a service-
based modeling system, product design to be coupled to 
service design, the system should totally satisfy customer 
demand. Just like product design, the SOD can be divided 
into five stages, respectively are customer demand acquire, 
service function, service performance, service structure and 
service activity. Figure 2 illustrates the overall framework of 
SOD, the relationship and sequence between service 
elements in design process can be seen. 

Figure 2. Overview of the modeling method of service for integrating 
service and product 
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III. MODELING METHOD FOR SOD 

A. Customer demand acquire and cooperation established 
For getting customer demand, the SOD method uses a 

questionnaire. The SOD method divide customer demand 
into three types: key demand, special demand and general 
demand. The designer collects the demand and generates a
series of concept projects for the customer to select. If
customer is satisfied with the solution, cooperation 
relationship will be established. 

B. Function model 
In most cases, customer expresses their demand using 

nature language which cannot be used direct as design 
language. To solve this problem, we propose the function 
model for converting the customer demand to standard 
design language which uses standard glossary and 
description method. 

C. Structure model 
To establish a perfect service, structure model has the 

function for collecting service provider information, 
matching service demand and service ability and setting-up
service structure. The key to service structure is matching 
demand and ability. We use demand-ability matrix to 
matching the customer demand and providers’ ability. The 
content of the matrix is service satisfaction degree. 

D. Activity model 
The activity model consists of an interrelated service 

activity part and product activity part. To integrate service 
activity and product activity use mapping method to make an 
integrated system. Mapping from service and service design 
priority are the characteristics of SOD method. 

Service CAD tool and case study 

Based on the aforementioned modeling method, we
proposed a new service CAD tool to integrate value design, 
service design and product design which called Service 
Design System (SDS). Then we use this tool to design a 
integrated hydraulic fracturing service. 

E. The stucture of Service Design System (SDS) 
For designing a visual and functional service, the 

conceptual structure of Service Design System should have 
some special module as Figure 3 shows. The conceptual 
structure includes: foreground part and background part. 

F. Service of hydraulic fracturing 
This section applies SOD method to design of the service of 
hydraulic fracturing using SDS. The screens shoot of 
questionary and activity steps as Figure4 and Figure5 show. 

IV. SUMMARY

PSS consists of interacting product and service element. This 
paper demonstrated a modeling method and a CAD tool to 
integrate functions, products and service for total value. The 
modeling method focus on service-oriented design and 

satisfaction of customer. Using Service Design System, 
designer, providers and customer can work together to 
improve an existing service or to design a new service. 

Figure 3. Conceptual structure of service CAD tool 

Figure 4. A screen shoot of Questionnaire 

Figure 5. A screen shoot of Activity model 
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