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Abstract
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Services dominates our economy and plays a decisive role on the success of any business strategy. The process of service development is
important concern in many product service industries to ensure sustainable competitive advantages. In developing new services, a large amount
of efforts has been focused in crafting its core features and attributes, and extensive attention is paid to conform to customer needs, with an eye
Abstract
to satisfy the expectations of high quality. In this paper we present a ParBaSe service framework, which aims to enable parametric based
service design approach in the initial service development process. This novel framework provides an adequate means to represent
In today’s business environment, the trend towards more product variety and customization is unbroken. Due to this development, the need of
stakeholder’s requirements in the design phase of service innovation. Furthermore, a dedicated software application is used to improve the
agile and reconfigurable production systems emerged to cope with various products and product families. To design and optimize production
efficiency and accuracy while applying the conceptual phase of service development process
systems as well as to choose the optimal product matches, product analysis methods are needed. Indeed, most of the known methods aim to
analyze a product or one product family on the physical level. Different product families, however, may differ largely in terms of the number and
© 2018 The Authors. Published by Elsevier B.V.
nature of components. This fact impedes an efficient comparison and choice of appropriate product family combinations for the production
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system. A new methodology is proposed to analyze existing products in view of their functional and physical architecture. The aim is to cluster
these products in new assembly oriented product families for the optimization of existing assembly lines and the creation of future reconfigurable
Keywords: Service Engineering; Service development; Service design
assembly systems. Based on Datum Flow Chain, the physical structure of the products is analyzed. Functional subassemblies are identified, and
a functional analysis is performed. Moreover, a hybrid functional and physical architecture graph (HyFPAG) is the output which depicts the
similarity between product families by providing design support to both, production system planners and product designers. An illustrative
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purpose of this paper is to facilitate the service development
tasks to be more operationalized; thereby enabling the service
designer to focus better on his creativity to resolve objectives
in service innovation activities. Hence, the prime target to
reduce the complexities and to reach a higher efficiency while
specifying services.
The rest of the paper is organized as follows. In Section 2,
we describe the main concepts of ParaBase approach, which
relies on the concept of service parameters, and offers an
innovative service design framework. In Section 3, the use of
a dedicated software is presented in a brief manner, where its
users can apply the concepts of ParaBase service framework
in a systematic and effective way. Finally, the last Section 4,
concludes the paper with future work.

by selecting appropriate service categories. Subsequently, for
each chosen category, suitable sub-categories and preferred
parameters are selected. For these service parameters
adequate values are applied. Once the governance and the
product models of the outer layer are created, based on the
available information, the service artifacts of the process
model in parallel with the resource model are design. Thus,
this whole approach consists of the three consequent stages
[4]: i) identification of the stakeholders’ requirements; ii)
elicitation of the service design requirements for the
governance and product models; iii) operationalizing of the
service design concepts by establishing the service design
parameters of the process model and thereafter the resource
model.

2. ParaBase – a service design framework

3. A dedicated Software

This novel service development framework is based on
idea of picking selected service design parameters to furnish
the creation of new service, with an aim to improve the
quality of service design practices. This service framework as
shown in Figure 1, allows service designer to transform
stakeholders’ requirements into service design artifacts by
defining the appropriate service characteristics.

The main purpose of this software is to allow easiness to
its user to apply the main concepts of ParBaSe service
framework more effectively. Thus, supporting the service
innovation using information technology [8]. The
functionalities of the software assist its user to apply the
overall workflow activities as shown in Figure 2.

Fig. 1. ParBaSe service framework- a parameterized service development
approach.

In this framework, four service dimensions are provided,
where each has relevant extensive list of service parameters to
select from. These dimension are: i) Governance model, for
the specifications representing the high level of business
requirements [4]; ii) Product model, for the specifications
representing how the service should be or what a service does
[6][7]; iii) Process model, for the specifications to represent
the activities that needs to be performed to make a service
available [6][7]; and the iv) Resource model, for the
specifications to represent the required resources, which must
be allocated for the activities of process model to take place
[6][7]. Firstly, a service designer with the help of a domain
expert, establishes both governance and the product models,

Fig 2: Workflow activities of the ParBaSe service framework

Typically, the workflow activities start with the collected
requirements from different stakeholders are analyzed and are
refined according to the selected service parameters of
governance and product models. Once these two service
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models are established and therefore represents the needs of
stakeholders, the process of service design flows to the next
activity. At this stage, based on the available information the
process model is designed, and in case if the established
service parameters of the process model do not comply with
the parent governance and product models, then it is
suggested to redesign the process model. However, there
might be a situation in which sufficient information is not
available to properly design the process model, then it is
suggested to go back to the stakeholders to ensure all
requirement details. Thereafter, the required resources are
allocated for the corresponding activities of the process
design, by selecting the corresponding service parameters of
the resource model. However, once again if sufficient data is
not available to establish the required service parameters of
the resource model in accordance to the product model, then
all three preceding models needs to be redesigned before
approaching again to the stakeholders. Thus, at every stage of
service design process, it is important to make certain that
each of the resulted service model stands for its prior activates
and confirms transformation of requirements into service
design artefacts.
Furthermore, the use of software allows its user to
effectively apply this extensive parameter based approach in a
step by step manner. Other than the benefits of offering online
access, the software enables all the information data, gathered
during the service innovation process to be stored centrally
and available to be recalled when required. The software
offers built-in templates with many fields representing each of
the four service design models, which holds specialized
information to support specific aspects of the service
development. In addition, the template offers more than 800
possible attributes to select from, to reflect in depth on the
details design of the proposed service. Furthermore, software
enables the feature to create additional service design
categories along with their respective parameters and
attributes, depending on the service type to meet service
design needs. It offers the functionality to store metadata
information on the service design artifacts such as their
relationships with other service concepts, ability to set
relevant attributes by either selecting the proposed values or
by entering user defined values.
The software design is based three-tier architecture model,
containing: a user interface; processing logic; and database
layer. The web-based user interface provides the graphical
interface, where through the predefined models representing
the service design concepts, domain expert may apply the
prospective service concepts. This includes, based on the
service requirement specifications setting of different levels of
service categories and their perspective service parameters.
Hence, the user-interface of plays an essential role in
promoting the service designer engagement and interest. There
is a menu-bar available that allows user to navigate around the
application, and the list of relevant sub-menus with various
options to access required functionality or the information.
The middle tier would specify the logic behind the service
models and how they should be integrated, so to make sure
that the service developments stages are followed and
appropriate service concepts are applied. Finally, the third
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layer is data persistence layer, where data for further
manipulation of information is saved and retrieve as per
specific model requirements. On the selection of technologies
for the development of this software tool, we have used only
open-source technologies, which includes Java based
development platform, MySQL database and Apache web
server.
The software allows its user to select from the extensive list
of service design categories falling under each of the four
service design models. Following the service design structure,
once the appropriate categories are selected, user can provide
further refine information relevant to these service categories.
The software facilities four possible ways to input
information: either entering user specific information on the
values of the service parameters’ attributes; choosing multiple
values from the given checkboxes; selecting a single choice
value from the given radio buttons; or picking single option
from the drop-down option. Furthermore, in each service
model, there may exist directly for each service category a set
of service parameters or are divided into sub-categories, where
each service category has service parameters along with the
choice to enter values to its attributes. As show in Figure 3,
the Hardware is the category, and Measuring device and
Quality are its sub-categories. The sub-category Measuring
device has a service parameter Material, with two possible
attributes: Metal and Plastic to select from. Thus, the structure
of these models may consist of list of service categories, subcategories, parameters and attributes.

Fig 3: Service category, sub-categories, parameters and their attributes

Thus, in a systematic way the use of the software allows
service developer to apply proper information on the design
artifacts serving to express the prospective service that is to be
developed. Figure 4 presents a snippet of the selected service
categories applied for the process and resource models with
the use of this software. The relationship between these two
service models are represented through links, where for each
category or subcategory of the process model the respective
resource categories or subcategories are allocated.
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However, the adaption of this service design approach
demands comprehensive service requirement analysis. The
use of the software with even limited functionalities requires
prior training, prior understanding of the ParBaSe service
framework. Thus, the outcome of this research aims to
considerably enhance the knowledge on the initial phase of
the product service development. In future work, it is
important to perform more case studies related to different
product service innovation and suggests developing more
specialized and enhanced software applications to aid service
creation.
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Fig 4: Process Model and Resource Model Tree

In addition, the software provides an option to add new
categories, subcategories and their parameters as needed
along with the option to delete at every level of the structure.
All the data made available through the use of this software is
stored in the database, and can be made available to assist in
similar type of service design.
4. Conclusion and Future work
The paper presents in detail the workflow of ParBaSe
service framework, with an aim to provide better
understanding on the activities involved in the initial phase of
product service development. Furthermore, the use of the
software to apply the concepts of this systematic service
designing approach greatly enhance the capability of service
designer to effectively and efficiently carry-out the service
designing activities. Thus, paving the path to engage service
designer more deeply and support service innovation with the
aid of software.
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