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ABSTRACT

Context. Software product planning involves product lifecycle management, roadmapping,
release planning and requirements engineering. Requirements are collected and used together
with criteria to define short-term plans, release plans and long-term plans, roadmaps. The
different stages of the product lifecycle determine whether a product is mainly evolved, extended,
or simply maintained. When eliciting requirements and identifying criteria for software product
planning, the product manager is confronted with statements about customer interests that do not
correspond to their needs. Analytics summarize, filter, and transform measurements to obtain
insights about what happened, how it happened, and why it happened. Analytics have been used
for improving usability of software solutions, monitoring reliability of networks and for
performance engineering. However, the concept of using analytics to determine the evolution of a
software solution is unexplored. In a context where a misunderstanding of users’ need can easily
lead the effective product design to failure, the support of analytics for software product planning
can contribute to fostering the realization of which features of the product are useful for the users
or customers.

Objective. In observation of a lack of primary studies, the first step is to apply analytics of
software product planning concept in the evolution of software solutions by having an
understanding of the product usage measurement. For this reason, this research aims to
understand relevant analytics of users’ interaction with SaaS applications. In addition, to identify
an effective way to collect right analytics and measure feature usage with respect to page-based
analytics and feature-based analytics to provide decision-support for software product planning.
Methods. This research combines a literature review of the state-of-the-art to understand the
research gap, related works and to find out relevant analytics for software product planning. A
market research is conducted to compare the features of different analytics tools to identify an
effective way to collect relevant analytics. Hence, a prototype analytics tool is developed to
explore the way of measuring feature usage of a SaaS website to provide decision-support for
software product planning. Finally, a software simulation is performed to understand the impact
of page clutter, erroneous page presentation and feature spread with respect to page-based
analytics and feature-based analytics.

Results. The literature review reveals the studies which describe the related work on relevant
categories of software analytics that are important for measuring software usage. A software-
supported approach, developed from the feature comparison results of different analytics tools,
ensures an effective way of collecting analytics for product planners. Moreover, the study results
can be used to understand the impact of page clutter, erroneous page representation and feature
spread with respect to page-based analytics and feature-based analytics. The study reveals that the
page clutter, erroneous page presentation and feature spread exaggerate feature usage
measurement with the page-based analytics, but not with the feature-based analytics.
Conclusions. The research provided a wide set of evidence fostering the understanding of
relevant analytics for software product planning. The results revealed the way of measuring the
feature usage to SaaS product managers. Furthermore, feature usage measurement of SaaS
websites can be recognized, which helps product managers to understand the impact of page
clutter, erroneous page presentation and feature spread between page-based and feature-based
analytics. Further case study can be performed to evaluate the solution proposals by tailoring the
company needs.

Keywords: Software product planning, SaaS, Analytics, Feature usage, Page-based analytics,
Feature-based analytics.
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1 Introduction

1.1 Practical Problem

Software product planning involves product lifecycle management, roadmapping,
release planning, and product requirements engineering [1].

Software product management encompasses strategic decision-making for the
evolution of software products that are offered to produce a large value of customers and
users. Requirements are collected and used together with criteria to define short-term
plans, release plans, and long-term plans, roadmaps. Maintenance lifecycle is an
important process of product development, where a product is evolved based on the
changes of customer need [2]. The different stages of the product lifecycle determine
whether a product is mainly evolved, extended, or simply maintained. User-driven design
is needed to perceive different aspects of users’ behaviors and refine user analytics in
order to perform more effective product design [3].

When eliciting requirements and identifying criteria for software product planning,
the product manager is confronted with statements about customer interests that do not
correspond to their needs [4]. Requirements are elicited from stakeholders that act as
intermediaries to the customers, hence further bias information with their own concerns
[5]. Requirements further can be elicited through traditional ways of conducting survey,
workshop or interview within individuals, groups or organizations, hence risk being
anecdotal, rather than representing the whole market.

Analytics summarize, filter, and transform measurements to obtain insights about
what happened, how it happened, and why it happened [6]. The analytics-based insights
ground software product planning on real data about product usage. This would allow the
product manager to create prototypes for testing new features, for example with A/B
testing [7]. Moreover, current products could be monitored to react to changes in the
market place. To enhance the ability of eliciting user preference and identify the new
service opportunities, a process, user-centric service map, is developed based on user-
centric and technology-centric information [8]. While several characteristics and
properties e.g. link traffic, user click, page rank, individual entropy and session size
statistics are utilized to anticipate analytics of user interaction [9]. Moreover, some web
based tools e.g. Google analytics, Piwik, Yahoo! Web Analytics, Crazy Egg are
developed to monitor user surfing behavior of products.

Analytics have been used for improving usability of software solutions [6], for
monitoring the reliability of networks, servers, and software-based services, and for
performance engineering [10], and for analyzing web-based marketing campaigns [11].
These uses of analytics give information about specific quality features or for steering
publicity for a software solution. However, how to use analytics for software product
planning is unrevealed.



Traditional ways of collecting market-driven requirements (e.g., survey, workshop or
interview within individuals, groups or organizations, competitor analysis) for product
evolution fail to measure product usage and hence utilize the measurement of product
usage for product planning. Product planning based on representative data that accurately
reflects user interaction and interests, is important for a company to make their products
successful. It would allow experimenting with prototypes for product innovation. It
would also allow continuous evaluation of feature usage to support decision-making for
enhancing or removing the features. If we are unable to support product planning with
analytics, product managers obtain anecdotal data that is likely to be invalid, instead of
the user representative inputs and cannot recognize which features of the product are
useful for the customer.

This study focuses on find out the usage information of features and key indicators
to enable decision support for software product planning. So, the study would perform
search on existing analytics tools whether that are enough to measure feature usage and
support software product planning. If existing tools are not enough then propose a feature
measurement concept and implement a prototype analytics tool. The prototype analytics
tool can be applicable to measure feature usage and support product managers for product
planning.

The structure of the current master thesis is divided into six chapters as represented
in Figurel. The thesis starts with an Introduction, i.e., “Problem”, “Background and
Related Work” and “Overall Research Methodology” chapters respectively. Chapter 4
describes Research Questionl i.e., the method of an effective way to collect analytics for
decision support regarding the addition, extension or removal of features. Research
Question2, a software simulation is presented in chapter 5, which focuses on feature
usage measurement and the impacts of page clutter, feature spread and erroneous page
presentation in terms of page-based analytics and feature-based analytics. Chapter 6
discusses future work, summary and conclusions.



Master Thesis
Introduction 4. RQ1 5. RQ2 Conclusions
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1. Problem - — | Methodolo | Methodolo Summary &
ay 9y Conclusions
2. Background & | | L] Results & L Results &
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Figure 1: Structure of Current Study

2 Background and Related Work
2.1 Software Product Planning

Product management is the management process to managed product features,
requirements, releases with the assistance of internal and external stakeholders to align
product business [1] [12]. I. Van de Weerd et al [12] provided a product management
reference model (Figure2) which contains four parts: product portfolio management,
product roadmapping, release planning and requirements management. The study [1]
depicts product planning as a part of product life cycle management, product
roadmapping, release planning and product requirement engineering. Product life cycle
management is the planning of product life cycle which changes with market demand.
Roadmapping makes the long term plan from product strategy to visualize the needs of
the change of product features, resources and technology. Release planning is the process
to plan which requirements bundles or features should release and when features should
release. Product requirements engineering is the process to identify and select
requirements from stakeholders to develop the software.
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Figure 2: Frameworks of software product managements (Copyright I. van de Weerd et
al.) [12]

The Vander Weerd’s product management framework is presented in 2006. It is the
most relevant SPM framework for the current study [1]. This framework clearly
differentiates four main product management processes i.e., product roadmapping,
portfolio management, release planning and requirements management [12]. These
frameworks also depict relationship with stakeholders, customers and other influences.
The importance of internal stakeholders, external stakeholders, customers and markets to
build proper product managements is shown in the Vander Weerd’s product management
framework. Haines, S defined the scope of the product management [1]. However,
Vander Weerd’s product management framework overviews product management
practices using empirical study to develop processes [1].

Day by day product is becoming software-based than human-based. Different sectors
such as banking, telecommunication, automobile industry, scientific research, commerce
are relying on software system then direct human involvement. Again software product is
spreading on broader area. Different customers or users from different geographical
areas are using the same product. Continuous product evolution is necessary to compete
with the global market demand and changes of customer preference [13]. Any product or
software should adjust changes with the situation to fulfill the customers’ demand
progressively [14].

Product management discipline in software engineering is important for product
success. With a good product management plan, product can be more successful. On the
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other hand a bad product management plan can make the product worse [15]. Product
planning is a collection of four parts: product lifecycle management, product
roadmapping, release planning and requirements management [1]. The product manager
is responsible for all of the four parts directly or indirectly. He/she is the “mini CEO” of
the company [15] who is mainly planned product strategy and product planning. The
product manager needs to plan when product should be developed, which part should be
developed and how it should be developed and when it should be launched and updated
to market or to customers [1].

The product manager manages product development from the beginning of
execution to bring the business value to the product [15]. He/she plans long term product
development, product roadmap and release. Then evaluate roadmap and release
continuously with the current and previous business perspective of customer preferences.

To plan the long term product development strategy and software product planning,
product managers involve with different stakeholders both internal and external
stakeholders. Those internal and external stakeholders are the customers, marketing
persons, sales persons, support persons, developers, managers, company strategy and
decision-makers [12]. Product managers involve with different types of stakeholders to
mitigate risk and uncertainty of planning roadmap and release of products and to
prioritize the release of features. Different stakeholders have different views, needs,
motto and different styles of explanations. So this is very difficult for product managers
to interpret all of these stakeholders’ opinions and make the proper product plan to meet
the business goal. Misinterpretation of stakeholder preferences makes roadmap and
release planning unsuccessful. Requirements are elicited from stakeholders that act as
intermediaries to the customers who are not actual user or that requirements are not actual
usage scenario of users, hence further bias information and misinformation emerge [5].

Product success depends on the customers' usage. So, if customers’ or users’ truly
involved in decision-making that can facilitate software product planning such as
roadmapping, release planning. Hence, the selection of requirements and features of a
product can be more realistic. There are many studies focus on different areas like release
planning, requirements selection, business value, requirements prioritization, product risk
elimination, product roadmapping [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26]
[27] [28] [29] [30] [31] [32] . The paper [17] depicts that stakeholders and market is one
of the main decision making criteria for requirement selection and release planning. In
paper [18], G. Muller describes what is roadmap, why is it important and how is it can be
created. Authors also explain that stakeholders are main decision maker for roadmap
making. In the paper [19], authors R. Phaal, et al. depicts the first start technology
roadmapping linking to business or product requirements. In another paper [20], R. Phaal,
et al mentions market pull is one of the criteria to built first start technology roadmapping
for future and vision. Technology roadmapping processes with people, markets trends,
and users’ preferences can facilities to improve product, features. In addition historical
data, future user usage data, market analysis report can be facilitating to make roadmap
more appropriate [19]. The article [21] focus selection, prioritization and evaluation of
requirements using trade-off analysis methods with four fold processes. The main goal is
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to find out the most appropriate requirements using stakeholders’ opinion. In paper [22],
requirements prioritization has been done by measuring the value of user or customer
preferences and cost. The paper [24] presents an analytic model to select the appropriate
requirements and bundle them to release planning. It also discussed the limitation of the
analytic method to make decision making of requirement selection. The authors argue
that real-time and real usage requirements can evaluate the selection decision correctness.
In the study [25], customers’ involvements and preferences are described as the main
decision making factor in a realistic release planning. The paper [27] proposes
EVOLVE+ method to solve the software release problem. Human involvement is
required to solve the right problem [27]. This paper [28] describes incremental planning
and development of features for business driven product planning. According to the
research article [29], re-organization of customers or stakeholders and identify their needs
continuously is important to update release planning. So the usage behavior of the
product features can be used to facilitate software product planning. The paper [30]
explores the software release planning challenges in software development and one of the
major category of challenges is human oriented where human involvements as for
example stakeholders, customers, users have significant importance for release planning,
prioritization. According to the paper [31], customer based success measurements is one
of the criteria for product success measurement. Though there is no silver bullet
measurement indicator which can be utilized to measure product usage and product
success. But some information can be used for measuring product success with respect to
customers, such as customers’ satisfaction on product, number of unique customers,
number of returning customers and number of new customers [31]. Most of the research
studies mention about the user or customer preferences as one of the important factors.
Though most of the research papers are related to release planning, requirements
selection and requirements prioritization, they can also be used for product planning steps
like roadmapping, product life cycle management.

In the study “Release Planning with Feature Trees: Industrial Case” [16], the feature
tree concept is used to facilitate release planning. With this concept release planning can
be performed in more tactical level than operational level. The author brings out related
requirements considering dependency to make features and implement that together in a
release. Using this concept feature tree is built where feature hierarchy is maintained. So
it can be facilitated stakeholders and product managers to decide which features should
be released in which release version. The study also emphasizes on customers or
stakeholder’s preferences’ that is indicated as an important factor.

Now application or product development has changed such as cloud based, service
oriented and application based product development are gaining popularity day by day.
This entire product has not only had fixed customers but also lots of anonymous
customers. So only depending on stakeholder opinions can invoke risks for the product
evolution success and progress [1]. Again when there are lots of stakeholders, then it is
not possible to get and consider all the stakeholders’ opinion. Market driven product
development depends on anonymous customers or users preferences and needs; and
changes of demands or needs are dynamic and uncertain. So, continuous evaluation and
monitoring of the status of features or product usage are important. Only limited
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stakeholders’ involvement cannot be enough to cope up with the changes of users’ true
needs. So, the real product usage information can be collected continuously to mitigate
risks and also to use it for decision support to enhance product features [32]. It also can
be used to persistently improve or upgrade roadmapping and release planning.

Historical data and real usage data of feature usage can be useful for software
product planning. Collecting historical and real usage data of features of product usage in
the form of analytics, can be used as indicators or sub indicators to facilitate inputs to
software product planning by exploring about how the product is used, which features are
more attractive, which feature are less attractive, how features improve the impact on
usage, how the customers are satisfied, what customers want, which problems customers
are often faced etc. To connect feature usage measurement with analytics can facilitate
the assessment of individual feature’s quality, importance, limitation and values. It is
possible by summarizing, filtering, transforming and evaluating analytics with respect to
the features of online products. Customers’ perspectives can be used as the key feature
usage measurement factor for software product planning.

To collect user preferences and feature usage information of products, it requires a
mechanism or tool by which this information can be collected during the real application
usage. Moreover, the tools should support the runtime mapping of features and elements
that can be easily interpreted the feature usage information for software product planning.

2.2 Analytics

Analytics is the significant pattern of data that is useful to take action or to take
decisions for enhancing business value. Analytics uses analysis data to gain the insights
to facilitate decision making. Analytics can be used for analysis of customer preferences,
competitors, processes and operations [33].

Web analytics is one kind of analytics which can be used for analysis of web
application success. Web Analytics Association [34] has recently proposed a standard
definition for web analytics: “Web analytics is the objective tracking, collection,
measurement, reporting, and analysis of quantitative Internet data to optimize websites
and web marketing initiatives” [34]. It can be said that web analytics is a meaningful
pattern of quantitative data which can be used for finding answers what and why a
product or application is successful or not.

The literature review results [Appendix A] discover the current relationship between
software product planning and analytics. The results also discover the importance of
analytics and the categories of analytics. Moreover, it reveals which kinds of analytics are
more relevant for SaaS based product.

Different literatures and books cover web analytics and discussed about what is web
analytics, how web analytics can be collected, why web analytics should be collected and
what are the challenges to collect and implement web analytics for application success
[35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] . Though most of the literature
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and books emphasize general website success measurement but most of the analytics can
be used for applications such as SaaS based or app.

Web analytics is the analysis of various data captured from users’ interaction with
websites or web applications to get insight of users or customers’ online experience of
that application. The data can be collected from different sources and different
perspectives such as usability studies, web server performance, availability and reliability
of websites. Web analytics demystified book describes and explains how web analytics
can be used to evaluate website's success. In the other view, how web analytics facilitate
to bring business value to the product owner [35].

Web analytics provide the real-time product usage information about customers’
preferences, their real-time experience about the product, what problem they are facing,
why they are facing problem, why some features are popular, why some features are not
popular, why customers are not returning to websites, which parts of the product have
performance issues, which parts of the product have usability issues [35] [36] [37].

There are different web analytics solutions available in markets such as Google
analytics, Piwik, Yahoo! web analytics. Some research papers focus on applied
experience of using web analytics tools. The books [38] demonstrate how Google
analytics with web metrics can be used to optimize a web site. In the study [41] author
describes the impact of Google analytics in the library website. The performance of a
website is compared with respect to customer interactions before the use of web analytics
tool and after the use of web analytics tool. The result shows that web analytics tools can
improve the websites in a number of ways such as to make websites more usable and
user-friendly for customers [41]. This book [42] describes and explains performance
indicator of web site or web application, the criteria of key performance indicator. The
author describes that which can be key performance indicators, which cannot consider
key performance indicators, why these are important for improvement of applications.
The research paper “Using Google Analytics to Evaluate the Usability of E-commerce
Site” shows that web analytics such as Google analytics can be used to evaluate the
usability of e-commerce sites [44].

In research paper “Improving Web Site Performance Using Commercially Available
Analytical Tools”, the author depicts that web analytics tools can be used to monitor and
collect websites usage data to enhance the content and functionality of websites [45].

According to different web analytics books [39] [37] [36] [42] [43] and research
papers [39] [41] [45] [58], it is clear that analytics can be used as the real insights of
customers’ online experiences, preferences in different parts of the product. Customer
preferences are the main factor of the product success and failure. Software product
planning is the planning to provide the product to customer in right time with right
features, which is more important to customers. So the real application usage information
in a form of analytics can facilitate product managers to get insights of their product
status and hence, upgrade the product planning as per customers demand.
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SaaS or Software as a Service is the new trend of application development that is
emerging day by day [47]. SaaS based applications are eliminating the needs for desktop
applications. Customers’ IT infrastructure is replaced by hosted SaaS provider [47, 48].
SaaS based applications can be used in different regions of customers without installing
them in physical devices, components in every place. The customers or users can use
SaaS based application as economical scale such as on demand feature or service request.
It is not obligatory to buy the whole product rather than only buy services or features
subscription [49]. SaaS based applications can be hosted on a cloud platform. So, they are
more scalable and efficient in resource managements [48]. Moreover, up-gradation and
monitoring is continuous and flexible since SaaS applications are service or feature
based. There is no need to replace or upgrade the whole product that is not similar with
packaged software. The difference between normal websites and SaaS based websites is
that SaaS are more service oriented and more attractive to business users than their
consumers. The customer uses the service or renews service as per performance of the
service or features. So, productivity, reliability, usability are more important than normal
websites [37]. So, the monitoring of the SaaS based applications is different than normal
websites.

The SaaS based application model is based on service or feature subscription.
Customers can subscribe to different services or features as per demand. The product has
solved the physical installation problem and the installation is centralized which
facilitates monitoring, up-gradation and evaluation of features and services in a more
dynamic and flexible way. Analytics can be used for SaaS based application to monitor
real usage [50] and this result can be useful for software product planning decision.
Upgrading and changing roadmapping, release planning and product Lifecycle
management are more feasible because of the possibility of large scale monitoring of
individual services and features of customer preferences and experience. So, SaaS based
applications have more applicability for software product planning.

There are different taxonomies of analytics that are required to collect for measuring
the product usage experiences in customer perspective. Different researchers describe the
category of analytics with different indicators that can be used for measuring prod