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Abstract. User Story is a technique widely used in Agile development.
It is characterised as short and high level descriptions of required functionality, written in customer language during the very early requirement
gathering stage and containing just enough information to produce the
estimated implementation eﬀort. The COSMIC method is a second generation technique for function size measurement. The requirement estimation precision in COSMIC is directly proportional to the requirement
detailing level. Current templates for user stories writing might ignore
important information for COSMIC measurement purposes. This paper
introduces a new template for writing user stories which is more expressive in terms of COSMIC size estimation. We performed a qualitative
survey to introduce this new user story template to the COSMIC community, intending to capture the COSMIC users opinion in terms of
expressiveness and how valuable it is. The survey points to promising
results considering the COSMIC users opinion about the new template.
This study contributes to agile requirements from the COSMIC users
point of view. This new template may be a step forward in terms of user
story estimation for COSMIC sizing based projects.
Keywords: COSMIC · Functional Size Measurement
Agile requirements · Agile development
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Introduction

The area of Software Requirements is concerned with the elicitation, analysis, speciﬁcation, and validation of software requirements [1]. There are a large
number of styles and techniques for writing software requirements, including,
for example, requirements list, Use Cases (UC), User Stories (US), and Formal
Speciﬁcation.
The Extreme Programming (XP) software development framework introduced the idea of User Stories (US), which are basically use cases that concisely
capture functional requirements. Developers usually split it up requirements into
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US [2] and typically write user stories on cards to describe each system functionality that the customer desires [3].
User story is one of the most widespread techniques for writing requirements in agile environments. User Stories have gained popularity among agile
approaches, being one of the main techniques used when the subject is requirements engineering in agile environments. There is a common template to write
user stories, however a number of diﬀerent extensions have been adding or suppressing information, according to the application context.
Despite this, current requirements speciﬁcation techniques used in agile software development are customer-oriented and, from the developers point of view,
have proven to be insuﬃcient [4]. In other words, there are more information from
the customer point of view written in a too high level than from the developers perspective, with some implementation details. Moreover, user stories might reﬂect
in documentation debt [5], which can cause signiﬁcant impact in terms of maintenance eﬀort and cost in agile software development projects, which drive developers to misunderstanding. Thus, it could be detailed and to continue in high level.
Functional Size Measurement (FSM) was proposed in order to obtain better
units of sizing. According to ISO/IEC 14143 [6], FSM was designed to overcome
the limitations of earlier methods of software sizing by shifting the focus away
from measuring how software is implemented to measuring size in terms of the
functions required by the user.
FSM intends to measure software functionality, being independent of technology, platform and individual. Based on deﬁned measurements procedures it
is possible to deﬁne standard, objective, consistency and comparable results [7].
The Common Software Measurement International Consortium (COSMIC)
is a group formed in 1998 which intended to develop the second generation
of FSM [8]. The group objective was to develop a method for measuring user
requirements in conformity with fundamental software engineering principles
and the measurement theory. The method is applicable for measuring business,
real-time and infrastructure software [8]. The term COSMIC is used both for
the group and the method.
The COSMIC method has been designed to accept extensions for particular domains [9]. A domain for which it has been extended is Agile development. According to [10], the agile guideline has the purpose of providing additional advice beyond the COSMIC Measurement Manual on Agile projects. The
COSMIC method is perfectly suited for measuring software evolving through
iterations and increments as typically found in Agile development without any
adaptation [10].
Sizing software in Agile development requires exactly the same knowledge,
principles and rules of the COSMIC Method when used in any other project
management method [10].
When sizing user stories using the COSMIC method, Message Sequence Diagrams may be used as shown in Fig. 1. The vertical line represents a functional
process and horizontal arrows represent data movements. Entries and Reads are
shown as arrows incoming to functional process and Exit and Writes as outgoing
arrows, appearing in the required sequence as top-down order [10].
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Fig. 1. User Story and Message Sequence Diagram. Source: [10]

As can be seen, sizing user stories using the COSMIC method is not a diﬃcult
task. Nevertheless, a precise size estimation is directly proportional to the level
of detail a US is written. Thus, based on the example in Fig. 1, some valuable
information may by missed, such as connections between data groups and direct
user feedback.
This paper introduces a new template for writing user stories which contains
more expressiveness in terms of COSMIC size estimation. The proposed template
specify possible connections between system data groups and express clearly the
presence of user feedback.
We performed a survey to introduce this new user story template to the
COSMIC community. The qualitative survey intended to capture COSMIC users
opinion in terms of expressiveness and how valuable it was.
The rest of the paper is organized as follows. Section 2 shows the background
of the COSMIC method and existing user stories templates. Section 3 presents
the proposed template and its details. Section 4 shows the evaluation process
conducted via survey with the COSMIC community and its analysis. Finally,
Sect. 6 draws some conclusions and future works.

2

Background

In this section we present the COSMIC method in Subsect. 2.1 and an overview
of user story templates in Subsect. 2.2.
2.1

COSMIC Method

The COSMIC method was born from the need to measure requirements from
systems such as business application, real-time and infrastructure software,
and some types of scientiﬁc or engineering software [8]. This necessity comes
from some IFPUG technique weaknesses. It has become increasingly diﬃcult to
map Albrecht’s function types to modern ways of modelling software requirements, especially for software as services, real-time domain, and infrastructure
software [8].
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The method is divided in three phases: measurement strategy phase, mapping
phase, and measurement phase. These phases and their deﬁnition are shown in
Fig. 2.

Fig. 2. The COSMIC measurement process [8]

The Measurement Strategy phase deﬁnes what will be measured. It must be
deﬁned in the functional user perspective, such as humans, hardware devices, or
other software which will interact with the software under measurement. First
the measurement purpose is deﬁned, which will lead to deﬁning the scope and
functional users [8]. There are ﬁve key parameters to determine in this phase:
– Purpose: helps to determine all the following parameters;
– Scope: deﬁnes what is included or excluded in the functionality and what
are the restrictions;
– Level of composition: pieces of software to be measured, for example, the
whole application (level 0), or a primary component in a distributed system
(level 1), or a re-usable component in a service-oriented software (level 2);
– Functional users: must be deﬁned for each piece of software. They are
humans or things which will send or receive data to or from the software;
– Layers: the software architecture; the piece of software must be conﬁned in
one layer.
The Mapping phase consists in creating the functional user requirement COSMIC model, it starts from whatever the artefacts are available. The model is created applying the COSMIC Generic Software Model, which is deﬁned for four
principles [8].
The ﬁrst principle is that a software functionality is composed of functional
processes, each functional process corresponds to an event in the functional user
world.
The second phase deﬁnes that functional processes are consisted of subprocesses, they do only two things, they move and manipulate data. Data movements which move data from functional users into functional processes or viceversa are called Entries and Exits. Data movements which move data from
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Fig. 3. Data movements [8].

persistence storage and vice-versa are called Writes and Reads. As may be
seen in Fig. 3.
The fourth principle says that each data movement moves a single Data
group. Data group is deﬁned as a single object of the functional user interest.
The last principle deﬁnes that data manipulation are assumed to be
accounted by the associated data movement. Data manipulation are not measured separately.
The Measurement Phase consists in taking account data movements, each
data movement is a unit of COSMIC Function Point (CFP). In this phase they
are counted and sum over all functional processes. A single functional process
must have at least two data movements and there is no upper size limit. When
measuring a software enhancement, it must be identiﬁed all data movements
added, changed and deleted and sum them over all its functional processes. The
minimum of any modiﬁcation is 1 CFP [8].
2.2

User Story Overview

The User Stories technique is widely used in Agile development. They are characterised as short and high level description of the required functionality written
in customer language. The traditional story template is: [1]
“As a <role>, I want to <goal/desire>, so that <benefit>”.
User Stories are used in the very early stage during requirements gathering.
They contain only enough information to estimate the implementation eﬀort.
They should be written in customer language before the implementation, for
appropriated acceptance [10].
Besides the traditional one, there other User Stories writing templates. The
Table 1 shows some examples.
Template US01 [11] only introduces a speciﬁc use of user stories to express
usability requirements. There is no relevant diﬀerence from the traditional
template.
The template US02 [12] also, does not present any signiﬁcant diﬀerence. It
only makes explicit that the object must be present, which is a natural practice
when using the traditional template.
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Table 1. Examples of user stories templates.
ID

User story template

US01 “As a <role>, I want <usability requirement>” [11]
US02 “As a <role>, I want to <action> <object>, so that <business
value>” [12]
US03 “As a <persona>, I want/need <goal> so that <Nielsen’s heuristic>
will be met” [13]
US04 “As a <role>, I want <goal/desire>” [14]
US05 “In order to <receive beneﬁt> as a <role>, I want <goal/desire>” [15]
US06 “As <who> <when> <where>, I <what> because <why>.” [16]
US07 “As a <role>, I want to <goal/desire>, <non-functional
requirement>, so that <beneﬁt>” [10]

Template US03 [13] contributes in terms of usability engineering. The last
part, which in traditional template is responsible for expressing feedback or user
expectation, is speciﬁc for Nielsen’s heuristic values, which should be met in the
user story.
Template US04 [14] is similar to the traditional template but makes the last
part optional. The user story is shorter and does not provide information about
feedback or user expectation. It may be useful once maintain only the minimum
valuable information.
Template US05 [15] is equivalent to the traditional template but places the
beneﬁt ﬁrst instead of last.
Template US06 [16], also known as “Five Ws”, adds more relevant information from the user perspective, namely, “when” and “where”, compared to the
traditional template.
Template US07 [10] only adds information about non-functional requirements
found in the functional process. Considering the counting example presented in
[10], this information is not relevant for sizing estimation.
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Based on the user story templates shown in Table 1, we can observe some weaknesses and limitation.
First of all, none of existent templates provide information about connections
between data groups or entities. This information is considerably important in
terms of COSMIC estimation, once data movements are detected also considering
connections or links present in the functional process.
Furthermore, current templates, besides providing a place for result or user
expectation speciﬁcation, it is not speciﬁc for feedback. Thus, it may be used to
express user expectation, which might not be related to the functional process,
for example, “As a user, I want to receive by email daily news, so that I am
always up to date to the news.”
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We propose a template called COSMIC User Story Standard (CUSS). The
main improvement is adding information about connections among the data
groups manipulated in the functional process. Other improvement is related to
user feedback. Some functional processes provide feedback to user, while others
may not provide, so it is clearly presented in US.
The CUSS template is the following:
“As a <who/role>, I want to <what>, linked to <connections>; so/then
be notified about operation status.”
where:
– <who/role> is the Functional User;
– <what> is the verb the represents the action or the functional process;
– <connections> represents other data groups involved in this functional
process;
– “so/then be notiﬁed about operation status” is optional statement and represents the functional user feedback.
The corresponding “context-free grammar” is presented in Fig. 4. The terminal symbols are As a, As an, As the, I want to, I can, connected to, so,

Fig. 4. Context-free grammar
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then, ., ,, ;, and, be informed about operation status, plus any words representing a role, a verb, or a data group. The non-terminal symbols are I, L, AS,
IWANT, LINK, FEED, FBACK, PLINK, SLINK, TLINK, DOT, COMMA,
SEMICOLON, USER, METHOD, DG. The initial symbol is US.
Examples are presented below.
–
–
–
–

As a Manager, I want to remove a book.
As an user, I can update books; so be notiﬁed about operation status.
As a Manager, I want to add a new book, connected to author.
As the Manager, I want to save books, connected to author and publishing
company.
– As a Manager, I want to create books, connected to author and publishing
company; then be notiﬁed about operation status.

4

Evaluation

We performed two evaluation strategies. The ﬁrst one is a survey that was created to raise the COSMIC community opinion about the new template and
its advantages and disadvantages. The second evaluation is an example of the
size estimation result after decomposing a requirement using the traditional US
template and using CUSS template.
4.1

Survey

The survey was created to retrieve the COSMIC community opinion about the
proposed US template. The survey is divided in 3 parts. The ﬁrst part is composed by questions to identify the respondent proﬁle. The second part is composed by open questions about current templates, the proposed template and
the impact in the agile aspect. The last part are closed questions in likert scale
[17], where 0 is “Disagree Strongly” and 4 is “Agree Strongly” about the same
questions from second part.
The survey had 22 responses. The Table 2 shows the respondents relation
between certiﬁcate holders and years of experience with COSMIC.
Skipping to the third part of the survey, Fig. 5 show the boxplot in likert scale
for the three statements, Question 01 is “Current Templates provide enough
information in term of COSMIC Sizing.” Question 02 is “COSMIC User Story
Standard provides greater expressiveness in term of COSMIC Sizing.” Question
03 is “COSMIC User Story Standard Template compromises the agility aspect
in a process.”
Based on this chart, we can observe that concerning to current US templates
expressiveness, the concentration is around disagree moderately with an outlier
in agree strongly, in other words, we can infer that current US templates do not
have good expressiveness in terms of COSMIC sizing.
Moreover, it is observable that regarding to expressiveness increasing in
CUSS, the concentration is in agree strongly, based on this, we can conclude
that CUSS, is a step forward to have a better US COSMIC size estimation.
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Table 2. Respondents distribution into groups.
Experience Certiﬁed Non certiﬁed
1 Year

0

1

2 Years

1

1

3 Years

4

0

4 Years

5

0

5 Years

5

0

6 Years

1

0

8 Years

2

0

10 Years

1

0

15 Years

1
20

0
2

Fig. 5. First statement

Further more, the statement about CUSS to disturb the agile aspect, the
chart shows that concentration is around disagree strongly, in other words, we
can conclude that there is no heaviness, from agile point of view, in the information added in COSMIC User Story Standard.
Returning to the second part of the survey, we conducted an content analysis
to analyse the answers with a deep interpretation.
The ﬁrst open question is “Do you think that there is a lack of information in
current User Story Templates? Please discourse about your answer.”, the content
analysis is divided in two groups, “Yes” and “No” answers. The “No” answers
had not further discourse, so there were no classes in it. The “Yes” answers which
had further discourse, were divided in four classes. Table 3 present the content
analysis for the ﬁrst open question. The percentage is over all answers for this
question.
Based on answers related to lack of information in current US templates, we
can observe that almost 80% of respondents agree that there are gaps in these
templates. From this group, around a half of respondents see no problem in this
information lack, so, around a half from those ones that agree that there are gaps
in current US template see that it could provide more information for COSMIC
size estimation.
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Table 3. Content analysis for ﬁrst question responses.
Group Class

Percent.

No

-

22.7%

Yes

“Yes, but it is inevitable, expected”

13.6%

Yes

“Yes, it is designed to provide basic information” 27.3%

Yes

“Yes, it misses information”

13.6%

Yes

Just Yes

22.7%

The second open question is “In your opinion, Cosmic User Story Standard
helps to identify more movements than other templates? Please discourse about
your answer.” The content analysis, was also, based on “Yes” and “No” answers
end their further discourses. The “No” answers were divided in two classes and
“Yes” answers were also divided in two classes as shown in Table 4.
Table 4. Content analysis for second question responses.
Group Class

Percent.

No

“User Story is useless, there is no relevance in it” 13.6%

No

“I prefer other template”

Yes

“Yes, it is a major step forward”

18.2%

Yes

“Yes, it is good, great, I like it”

63.6%

4.5%

Based on the second question content analysis, we can conclude that over 80%
agree that CUSS could help to identify more movements. From the percentage,
around three-quarter classiﬁed it as “good” or “great” and one fourth classiﬁed
it as “a step forward for US COSMIC sizing”. According to this, we can conclude
that CUSS may be well received by COSMIC community, and in fact, it may
help in early COSMIC size estimation.
The third questions is “Do you think that this addition of information compromises the agile aspect? Please discourse about your answer.” Likewise, we
considered “Yes” and “No” answers, and classiﬁed its discussion. Table 5 presents
the content analysis for third question.
Based on Table 5, about 95% of the respondents believe that information
added in proposed template does not compromise the agile aspect of user story,
in other words, the information added is light weight and the agile aspect is not
corrupted.
Considering the ﬁrst question, we can observe in content analysis that among
65% of the respondents considered that there is information lack in current user
story templates, but it is not a problem since user story is designed to express
only basic information.
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Table 5. Content analysis for third question responses.
Group Class

Percent.

No

-

31.8%

No

“somehow”, “Why?”

27.3%

No

“there is no relation”, “agile keeps agile”

27.3%

No

“the addition of information is light weight”

9.1%

Yes

“Certainly”

4.5%

The content analysis for the second question, among 80% consider that the
proposed template is a good improvement in terms of COSMIC sizing, almost
20% considered it a major step forward.
For the third question, based on the content analysis among 95% of the
respondents considered that the information added in proposed user story template does not compromise the agile aspect. Considering these answers, almost
60% sad just “No” or were not clear about what they think, while among 37%
considered that it is not a problem.
4.2

Example

The second evaluation consists in an example that shows how it is diﬀerent
applying the traditional US template versus applying the proposed template
when decomposing a requirement written as epic. The main diﬀerence can be
observed in its value in CFP.
The requirement below is about a simple library system.
– The library system should allow a librarian user maintain authors, books.
When a new book is created or edited the author and publisher information
should come from the ones registered in the system. The manager user is also
able to activate and deactivate registered books. The manager user can also
list all booked books per client. The system should allow that client users
book and/or rent books. The librarian user can also send emails about new
books arrival.
The Table 6 presents the user stories written using the traditional template.
The Table 7 shows user stories written using the proposed template.
We can observe that there is a signiﬁcant diﬀerence in the total size of CFP
units.
When using the CUSS template the number of CFP counted is 65, when
using the traditional template the number of CFP counter is 37. This diﬀerence
is related to detail level in each template. The proposed template add information
which expose more interaction and consequently more movements.
If the estimation is performed based only on the information available in
the traditional template, the professional should make assumptions about user
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Table 6. Example using traditional template
ID

US

CFP

US01 As a Librarian, I want to register a new book, so
that it is available for booking and/or loan

2

US02 As a Librarian, I want to remove books

2

US03 As a Librarian, I want to list all books

3

US04 As a Librarian, I want to update books, so that I can 4
left it up to date
US05 As a Librarian, I want to register a new author, so
that it can be user for book register

2

US06 As a Librarian, I want to remove an author

2

US07 As a Librarian, I want to list all authors

3

US08 As a Librarian, I want to update an author, so that I 4
can left it up to date
US09 As a Manager, I want to activate a book, so that
clients can book or rent it

2

US10 As a Manager, I want to deactivate a book, so that
clients cannot book or rent it

2

US11 As a Manager, I want to list all booked books

3

US12 As a Client, I can create a new book booking, so that 3
I can rent it
US13 As a Client, I can create a new book rental, so that I 3
can rent books
US14 As a Librarian, I want to send emails about new
books arrival
Total

2
37

feedback and possible connections between data groups. The problem is that
these assumption may not be true, so the estimation is over or under precise.
The information added in the proposed template might seem heavy weight,
mainly if we are talking about writing US in requirements gathering. But the
objective of the CUSS template is to be clear about valuable information in
terms of COSMIC sizing.
Moreover, having more information in the very early development stage helps
to have a more precise estimation. It is important for managers that have to
control and estimate cost, time, team and etc.

5

Threats to Validity

The survey was anonymous and open to community, so anyone could respond it,
however, it was published just to COSMIC users and shared via email to speciﬁc
group of practitioners. Almost 90% of subjects are COSMIC certiﬁed, this factor
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Table 7. Example using CUSS
ID

US

US01 As a Librarian, I want to register a new book, connected to
author and publisher; then be informed about operation status

CFP
7

US02 As a Librarian, I want to remove books; then be informed about 3
operation status
US03 As a Librarian, I want to list all books, connected to author and 7
publisher
US04 As a Librarian, I want to update books, connected to author and 9
publisher; then be informed about operation status
US05 As a Librarian, I want to register a new author; then be
informed about operation status

3

US06 As a Librarian, I want to remove an author; then be informed
about operation status

3

US07 As a Librarian, I want to list all authors

3

US08 As a Librarian, I want to update an author; then be informed
about operation status

5

US09 As a Manager, I want to activate a book; then be informed
about operation status

3

US10 As a Manager, I want to deactivate a book; then be informed
about operation status

3

US11 As a Manager, I want to list all booked books, connected to
clients

5

US12 As a Client, I can create a new book booking, connected to client 6
and book; then be informed about operation status
US13 As a Client, I can create a new book rental, connected to client
and book; then be informed about operation status

6

US14 As a Librarian, I want to send emails about new books arrival

2

Total

65

increase answers quality and reliability, and even for those ones which are not
certiﬁed the answers consistency was satisfactory. We considered all answers, due
to even non certiﬁed may have signiﬁcant contribution. But even so, all subjects
have at least one year of experience with COSMIC in industry.
The survey was conducted comparing well known user story templates to
the proposed one. In the ﬁrst survey step, the subjects could see examples of
use and the expressiveness diﬀerence between well known templates and the
proposed template.
We made a cross validation using two approaches to answer the same questions. So, each question was asked twice via discursive way and likert scale
[17]. Based on this double check, was could guarantee consistency between the
answers. In other words, we double checked if discursive answers was according
to likert [17] answer, ﬁnding solid results.
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The COSMIC estimation was performed by a junior professional. So, there
may be not as precise as an expert certiﬁed COSMIC professional estimator.

6

Conclusion and Future Work

This work presented a new template for user story writing. This template is
called COSMIC User Story Standard and its purpose is to elevate the user story
expressiveness in terms of COSMIC size estimation.
The information added in this template is related to connections among
data groups in the estimated system, also there is an improvement related to
user feedback. The added information is lightweight and does not make the user
story saturated of information.
In order to raise the need to a new user story writing template, we developed a survey with COSMIC community to explore its possibilities and get
feedback from potential users. The survey answers were analysed under content
analysis. The result is enthusiastic, the template was well received by COSMIC
community.
Survey content analysis allows us to realise that the information lack in user
story is perceived by COSMIC users, but not necessarily it is seen as a huge
problem.
Furthermore, content analysis also allows us to conclude that the proposed
template is valuable for COSMIC community being classiﬁed as great and as a
step forward in terms of COSMIC user story estimation.
Besides, we developed an example of the diﬀerence between the estimated
size from user stories decomposed from the same epic and written in both, the
traditional and the proposed, templates. The diﬀerence between the total CFP
estimated size using the proposed template and the traditional is huge signiﬁcant.
As future work, we aims to develop a software based on proposed template
for automated grammar validation and veriﬁcation. Moreover, we have intention
to use this template as source to automated COSMIC size estimation of user
stories. Furthermore, we pretend to perform empirical evaluation of the proposed
template with experiments and case studies.
Acknowledgments. We thank mister Frank Vogelezang who provided insight and
expertise that greatly assisted the research.
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