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The Contribution of Functional Size Measurers in Defects Identification:
A Case Study with Inexperienced Measurers

Sylvie Trudel
Pyxis Technologie, Canada

Abstract

This paper reports on a research project investigating the
contribution of functional size measurers to identify defects
in requirements. It describes an experiment where the same
requirements document was inspected by a number of
inspectors, and separately measured by a number of
measurers whom had to identify ambiguities and other
defect types while performing functional size measurement.
Most of the participants to the experiment had some
industry experience while all had limited experience in both
inspecting and measuring. The number and types of defects
found by the two groups are compared and discussed. For
this experiment, the measurers used COSMIC - ISO 19761
to measure functional size and to find defects. Results show
an increase in defect identification when both inspection and
functional size measurement are used to find and report
defects.

Keywords: Functional size, COSMIC,
quality, measurement, inspection.

requirements,

1. Introduction

A software requirement is a property that must be
exhibited by software developed or adapted to solve a
particular problem [1]. Requirements generally fall into two
categories: functional and non functional. Functional
requirements describe the functions that the software is to
execute; for example, formatting text or modulating a signal.
Non functional requirements are those that act to constrain
the solution. Functional requirements describe the software’s
functionalities, while non functional requirements, also
called technical and quality requirements, describe the
software’s attributes, such as performance, security, and
reliability. The research reported here focuses on functional
requirements.

Requirements impact all phases of the software life cycle,
as shown in Fig. 1. Therefore, ambiguous, incomplete, and
incorrect requirements may negatively impact all phases if
they are not detected early enough to be corrected. When
they are not found in a timely manner, they will typically
require rework to rectify work performed in previous phases
of the software development life cycle.

To minimize rework effort and the cost to fix defects at
later phases in the development life cycle, many
organizations apply review techniques to their requirements
documents [3]. These techniques typically include a set of
rules to help requirements authors and reviewers achieve the

Alain Abran
Ecole de Technologie Supérieure — Université du Québec
Dept. of Software Engineering and Information
Technologies, Canada

quality attributes of their requirements, such as those stated
in IEEE-Std-830-1998 [2]:

e  “correct”,

e  “unambiguous”,
e “complete”,

e  ‘“consistent”, and
e  “verifiable”.

Project
management

Functional
Concept of |

: Requirements
operations

Non functional

Architecture

Documentation

Fig. 1. Requirement usage in software development life
cycle phases.

During the early phases of a software development life
cycle, the requirements documents are also used as inputs to
the estimation process, including measuring the functional
size of the software to be developed as input to the
estimation process. The quality of a requirements document
is therefore important, and will impact the consistency of the
measurement results, as well as the level of confidence in the
estimation outcomes [6].

This paper describes an experiment performed with
participants who were inexperienced at measurement, but
who had various levels of experience in software
development. In addition, we look at the quality of the
document in input to the measurement process and we report
our findings in this paper. Our experiment is part of a broader
research program aimed at determining whether functional
size measurement (FSM) could be used as a functional





requirement defect identification mechanism, and at
comparing it with more traditional mechanisms, such as
inspections or other forms of peer reviews.

In this experiment, the same requirements document was
measured by six participants with 2 to 8 years of experience
in software development but without previous industry
experience in COSMIC measurement. These measurers had
recently learned the COSMIC method — ISO 19761 — that
they used to perform functional size measurement.
Meanwhile, the same requirements document was inspected
by ten inspectors, nine of whom had limited, or some,
experience in performing peer reviews.

This paper is organized as follows: Section 2 presents an
overview of the inspection method; Section 3 presents the
COSMIC measurement method; Section 4, the context of the
experiment; Section 5, the experimental data; Section 6, the
data analysis; and Section 7, a discussion.

2. The inspection method

An inspection [3] is a review technique known to be
efficient in identifying defects, but, like any other review
technique, it does not guarantee that all defects will be found.
To increase efficiency in finding defects in software
artefacts, it is recommended that organizations use several
techniques. Review efficiency reflects the ability of a
software team to identify defects in an artefact and remove
them. Review efficiency can be measured in the number of
defects found in that artefact at review time, compared with
the total number of defects found in the whole software
project, the origin of which can be traced back to that same
artefact. Another common measure related to software
reviews is the average effort spent per defect (critical and
minor).

The inspection method used in the experiment is an
adaptation from Gilb and Graham’s work [5]. This inspection
method has been applied successfully in a Canadian
organization [11] more than 2000 times over a four years
period and numerous times in other Canadian organizations
over the last seven years [10]. It consists of seven steps,
along with exit criteria, as shown in Fig. 2.

Two inspection modes are defined in the inspection
method: “parallel” and “serial”. In parallel mode, every
inspector has a copy of the artefact to inspect and they all
perform their individual checking at the same time. In serial
mode, one copy only of the artefact to inspect is moved from
the first inspector to the last inspector on the inspectors list,
allowing inspectors to learn from the defects identified by
previous inspectors.

While these seven steps are generally applied in the
software industry, only the first four are relevant in this
experiment.

‘ 1. Plan the inspection ‘
[Document readyi 7 for inspection]
2. Hold a kick-off meeting ‘
[Commitment obtainedi 7 from participants]
3. Perform individual checking ‘
[Defectsi 7 found]
‘ 4. Conduct a logging meeting ‘

[Defects understoodi 7 by author]
‘ 5. Edit document ‘

[Defectsi 7 fixed]

‘ 6. Verify corrections ‘

7 introduced]

‘ 7. Close inspection ‘

[No new defectsi

[Defects fixed and inspection data collected]

Fig. 2. Steps of the inspection method.

3. The COSMIC method

Functional Size Measurement (FSM) is a means for
measuring the size of a software application, regardless of
the technology used to implement it.

The COSMIC functional size measurement method [6] is
supported by the Common Software Measurement
International Consortium (COSMIC) and is a recognized
international standard (ISO 19761 [7]). While measuring
software functional size with the COSMIC method, the
software functional processes and their triggering events
must be identified. The functional process is an elementary
component of a set of user requirements triggered by one or
more triggering events, either directly or indirectly, via an
actor. The triggering event is an event occurring outside the
boundary of the measured software and which initiates one
or more functional processes.

Then, for every functional process found, the measurer
identifies all the data groups that are manipulated. Data
group manipulations are materialized through data
movements, which can be of four types: Entry (E), Exit (X),
Read (R), or Write (W). A data group is defined as follows:

“A data group is a distinct, non empty, non ordered and
non redundant set of data attributes where each included data
attribute describes a complementary aspect of the same
object of interest.” [7]

The data movement is the unit of measurement in this
method, and is a base functional component that moves one
or more data attributes belonging to a single data group. The
sub processes of each functional process constitute sequences
of events, and a functional process comprises at least two





data movement types: an Entry, plus at least either an Exit or
a Write. An Entry moves a data group, which is a set of data
attributes, from a user across the boundary into the functional
process, while an Exit moves a data group from a functional
process across the boundary to the user requiring it. A Write
moves a data group lying inside the functional process to
persistent storage, and a Read moves a data group from
persistent storage to the functional process. See Fig. 3. for an
illustration of the generic flow of data groups through
software from a functional perspective.
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Fig. 3. Generic flow of data through software from a
functional perspective.

4. The experiment
4.1. Purpose and objective of the experiment

The research reported here is part of a broader research
project to determine whether or not FSM could be used as a
functional requirement defect identification mechanism, and
to measure the number of defects found and average effort to
identify a defect as compared to more traditional
mechanisms, such as inspections or other forms of peer
reviews. The main objective of the project is to measure the
value-added of the COSMIC method as a means for finding
defects in software functional requirements over an
inspection method.

This research project includes experiments with both
experienced and inexperienced measurers. Previous
experiments using the same requirements document being
measured independently by a group of experts [4] have
shown value-added in defect identification over the applied
inspection method (described in Section 2): from 16% to
32% of defects identified by measurers had been overlooked
by a group of experienced inspectors. But this previous

research did not look at the value-added when involving
inexperienced measurers.

This paper reports only on the experiment with
inexperienced measurers (less than one month) and
inspectors with limited experience (one year on average,
maximum of three years). The purpose was to perform an
experiment involving software engineers who had recently
acquired knowledge in measuring software functional size
with the COSMIC method, but with limited practical
experience: these measurers had to measure a requirements
document, while identifying any defects in the functional
requirements.

In order to ensure objectivity, special care was taken to
choose measurers inexperienced in FSM and inspectors with
limited inspection experience.

4.2. The requirements document

The software requirements specification (SRS) document
that was chosen for the experiment was compliant with
IEEE-Std-830 in terms of its structure and content. This SRS
was also compliant with UML 2.0 [8] for the use case
diagram, the behavioural state machine, and use case details.

1) SRS overview

The SRS document was used in 2004 to develop a
usability testing software application that was used as a proof
of concept in a laboratory specialized in developing and
testing advanced user interfaces. This software application
development project was a success.

This SRS document contains 16 pages of descriptive text
in English, and consists of approximately 2900 words [9].

Section 1 of the SRS contains the introduction, the
purpose and scope, the project objectives, background
information, and references.

Section 2 provides a high-level description of the system
to develop, the list of features and functions (included and
excluded), user characteristics, as well as assumptions,
constraints, and dependencies.

Section 3 lists all the specific requirements, beginning
with the user interface and its prototype and the hardware
interfaces, followed by functional requirements (Section 3.2),
and quality requirements (Section 3.3).

2) SRS usage

The participants were instructed to read all three sections
of the SRS to better understand the software to be developed
and its context, but, for the purposes of the experiment, they





were asked to concentrate on Section 3.2, which contained
the functional requirements.

4.3. The participants

1) The inspectors

An inspector is a person participating in an instance of
the inspection method, specifically performing step 3. Nine
inspectors participated in the experiment. Five of them were
industry practitioners enrolled in a graduate course on
software measurement; the other four inspectors were
graduate students also enrolled in a graduate course on
software  measurement. Their software engineering
experience ranged from “limited” and ‘“undergraduate
degree” to 8 years. However, their experience in reviewing
software documents ranged from three months to three years,
with an average of one year.

A tenth participant had over 29 years of experience in
software projects and at least four years in formal reviews,
which did not match the “limited” inspection experience that
was required for this experiment. Because this participant
was highly skilled in SRS inspections, she was asked to play
the role of inspection leader, ensuring that the person who
would play the SRS author role during the logging meeting
step will understand every defect and issue description.

2) The measurers

A measurer is a person applying an FSM method. Six
measurers participated in the experiment. All of them had
learned the COSMIC method less than a month prior to the
experiment. Five of them had successfully passed the
COSMIC Entry-Level certification exam. They all had
limited practice in applying the COSMIC method. Their
experience in Information Technology (IT) ranged from 2 to
12 years; at the time of the experiment, they held a full-time
job in software engineering while pursuing a software
engineering Master’s degree or PhD.

4.4. Steps of the experiment

The experiment consisted of the following steps applied
prior to and during the experiment.

1) Experimental setup
a) Prepare material

Prior to the workshop experiment, the SRS document was
reviewed by a peer to remove most of the spelling and syntax
defects. Other minor issues were also identified and fixed.
The inspection training material (e.g. templates and

procedures) used in this experiment came from industry
practice [10], [11].

The experiment material included:
e  The SRS document;

e A description of the
detailing the seven steps;

inspection method,

® An inspection form for data collection;
e A defined set of rules;
e A defined set of inspector roles;

e  Definitions of defect and issue types [12] (see
TABLE I); and

e Definitions of defect categories (see TABLE II).

TABLE L.
Definitions of defect and issue types.
Type Definition
Critical or major Defect likely to cause rework, or prevent
understanding or desired functionality
Minor Information erroneous or incomplete, but does
not prevent understanding
Spelling/Syntax Error in spelling or syntax
Improvement Product can stay as is, but it would be better if
suggestion the improvement suggestion were implemented
Question Addressed to the author of the document

Improvement suggestions and questions are considered as
issues, not defects. However, a question may later be
transformed into a critical or minor defect, depending upon
the nature of the question and the answer to it.

Defect categories were defined for analysis purposes,
since measurement should primarily deal with the functional
description of the system to be developed.

TABLE IL.
Definitions of defect categories.
Category Definition
Functional Defect related to functional requirements or functional

description of the system

Non functional Defect not related to functional requirements or to

functional description of the system

Undetermined Defect could not be categorized as Functional or Non

functional when first identified

b)  Request participation

Participants in the experiment were drawn from graduate
software measurement course students. All participants who
volunteered for the experiment had to indicate their
experience in either applying a peer review method or
applying the COSMIC method.






2) Provide training on the inspection method

A one-hour training session was provided to all
participants on the inspection method, the rules, the roles,
and the behaviours to expect from inspection participants.

3) Perform the inspection
a)  Plan the inspection

For this experiment, the required inspection roles were
chosen from the list of roles (see TABLE III). Assigning
several inspector roles per inspection team aimed at
maximizing defect identification, since many perspectives
were being applied.

TABLE III.
Inspector roles and definitions.
Role Definition
Logic Focus on the logical aspects of the product under

inspection, ensuring that “everything holds together”
(catch-all role)

User Focus on the user or customer point of view
(checklist or viewpoint role)

Focus on test considerations (testability, test
requirements, order of testing, and order of
development for parallel testing, and so on)

Tester

The inspection scope was defined in Section 3.2 of the
SRS, the physical size of which was measured at 1735
words. Thus, the planned individual checking effort was set
to 1 hour and 10 minutes (70 minutes) based on an inspection
rate of 5 pages per hour (one page=300 words). Because of
the experiment time constraints, the parallel inspection mode
was applied, i.e. every inspector had a copy of the SRS and
they performed their individual checking at the same time.

Planning the inspection can be summarized as:

e filling the inspection form, including expected
individual checking effort, document
description, and assigned inspection role;

e ensuring completeness of SRS copies.

The inspection planning occurred right after the
inspection training and required 15 minutes of effort.

b) Hold a kick-off meeting

A brief overview of the SRS was provided to the
participants by one of the experimenter. Instructions were
given to the inspectors to categorize every defect identified
into F, N, or U, along with the defect type (see TABLE I).

Roles were assigned to the inspectors, and they all agreed
to play those roles.

The inspection kick-off duration was 10 minutes, with a
total of eleven participants: nine inspectors, one inspection
leader, and the experimenter acting as the SRS editor.

c¢)  Perform individual checking

The inspectors performed their individual checking,
playing their assigned roles to the best of their ability.
Defects and issues were identified and noted on each
inspector’s copy of the SRS, along with their respective
types and categories. Inspectors stopped the individual
checking activity when they were convinced they had
completed the required verification.

Then, each inspector compiled the number of defects per
type and reported these data on the inspection form. They
also measured their individual checking effort and noted it on
the same form.

d)  Perform functional size measurement

The inspection training also provided guidance on the
defect types and categories to the measurers, who also
attended the training session. When the experimenter handed
a printed copy of the SRS to each measurer, the measurers
were asked to apply the COSMIC measurement method and
to identify any defect and issue they found, along with the
corresponding type and category.

While the inspectors were performing individual
checking, the measurers began the FSM activity, identifying,
categorizing, and providing a type for any defect and issue.
Defect identification, on top of FSM, may have slowed down
the measurement activity.

Each measurer identified triggering events, functional
processes, data groups, and related data movements. Data
movements were added to provide the functional size of
every functional process, and ultimately the functional size
of the software. Once the measurers had completed the FSM
activity, the following data were reported on their inspection
forms:

e Total effort to measure and identify defects;
e Number of defects per type; and
e  Total software functional size.

e) Conduct a logging meeting

When both the inspectors and the measurers had
completed their activities, they each handed their copy to the
experimenter. The experimenter compiled all the inspection
and measurement data as noted on each of the 16 copies' of
the SRS, into a log of defects and issues in the form of an

! There were nine copies from the inexperienced inspectors, one copy
from the inspection leader and six copies from the measurers.





electronic spreadsheet (see the next section for specific data
elements). Then, a logging meeting was held with the
inspection leader and the experimenter.

The objectives
following:

of the logging meeting were the

e The experimenter understands all defects and
issues;

e The inspection leader performs a review of the
compiled data;

e Defect and issue duplicates are merged.

The first objective was to ensure that the experimenter
would eventually be able, at the edit phase, to apply
appropriate  corrections and, if required, a type
reclassification (e.g. from a Question issue to a Minor or
Critical defect). The second objective was to ensure that
research data were accurately captured for data analysis.

During the logging meeting, there was a careful
walkthrough of all SRS copies for every defect and issue
noted, ensuring along the way that defects were captured
only once, as unique defects, when they were found by
multiple participants. When two participants identified the
same defect with a different type, the defect type that had the
most impact was logged (e.g. Critical over Minor). Any
defect found by more than one inspector or measurer was
listed only once, with a specific column identifying every
inspector and measurer who had noted it. This practice
ensures that defects were counted only once, while still
keeping track of who had identified the defect. This turned
out to be useful during data analysis. It was expected that
inexperienced inspectors might declare an inappropriate
defect type or category. In such a case, the experimenter
reclassified the defect type and category in agreement with
the inspection leader.

Any defect that seemed unclear was discussed until a
common understanding was reached. Also, the inspection
leader was able to provide advice on potential solutions at the
experimenter’s request on specific defects or issues.

The duration of the logging meeting to validate defects
and issues was two hours with two people (experimenter and
inspection leader), for a total effort of four hours.

4) Compile experimental data

a) Defects and issues log

Defects and issues were logged on a spreadsheet with the
following parameters:

e Location (page #, section #, paragraph #, and line #);
e Description;
® Category (F, N, or U);

e Type(C,M,S, I, or Q);

e Inspector IDs (if more than one inspector identified
the same defect or issue); an inspector ID comprised
a single letter from A to K, the letter I being skipped
to avoid confusion with the number 1;

e Number of inspectors having found the defect/issue;

e Measurer IDs (if more than one measurer identified
the same defect or issue); a measurer ID comprised a
single letter from M to R;

e Number of measurers having found the defect/issue;
e  Status (Open, Fixed, or Closed); and
e Comment(s) from the experimenter.

The spreadsheet allowed data to be filtered to ease
analysis later on.

b) FSM detailed data

The following FSM detailed data were captured on a
spreadsheet:

¢ Functional process;

e Data groups.

For each measurer:

e Data movements per data group;
e  Size per data group;

e  Size per functional process;

e Total software functional size.

c) Effort data

Effort expended per participant on the individual
checking activity and on the measuring activity was entered
on the spreadsheet. The effort unit of measure was one
minute. Effort expended on the other steps of the inspection
method was entered separately.

5) Review experimental data

Inspection data were reviewed in detail with the
inspection leader during the logging meeting for efficiency
purposes. The average effort per inspection copy was 24
minutes (240 minutes / 10 copies).

FSM results were verified against the measurers' six
written copies to ensure accuracy. That activity took half an
hour with the same two people, for a total effort of one hour.

6) Analyze experimental data

In industry, FSM is more likely to be performed by a
single measurer, sometimes two, in order to challenge the
results in specific estimation cases, which was not what this





experiment was aiming to achieve. We deliberately did not
plan any specific activity for measurers to compare and
challenge their own results, in order to reproduce industry
conditions as much as possible. Therefore, experimenting
with six measurers represented six different sets of
experimental data. Thus, FSM data analysis was indeed
performed keeping this context in mind.

This experiment aimed at analysing results from limited
experienced inspectors. One of the participants had over 29
years of experience in software projects and more than four
years on inspections. Data from this participant was excluded
from analysis because this participant was clearly not
matching the research criteria.

From the inspection point of view, the industry applies
from three to five inspectors for a single inspection of a
requirements document. To reproduce industry practice, data
from all nine inspectors (identified as A, B, C, D, E, F, G, H,
and K) were combined into three teams of three inspectors
each. To make up the three teams, inspectors were ranked in
order of their relative peer review experience (in years,
ranging from 0.25 to 3 years). Then, each team was made up
by distributing inspectors in such a way as to balance the
total number of years of experience as much as possible (see
TABLE 1V).

TABLEIV.
Distribution of inspectors in teams based on experience.
Team 1 Team 2 Team 3

Member Exp. Member | Exp. | Member Exp.
A 0.25 C 0.25 D 0.50

B 0.25 F 1.00 G 2.00

E 3.00 K 2.00 H 0.50
Total: 3.50 3.25 3.00

5. The results

5.1. Defect and issue results

1) Total number of defects and issues to analyze

The log contained a total of 89 defects and issues
identified by inspectors and measurers. Of this total number
of uniquely identified defects and issues, there are nine
common defects and issues, i.e. identified by at least one
inspector and at least one measurer, as shown in Fig. 4.

2) Inspectors’ defects

The inspection results were divided into three separate
teams. Team results are shown in Fig. 5.

Total: 89

19

61

Measurers
Total: 28

Inspectors
Total: 70

Fig. 4. Total number of defects and issues to analyze.

Team #1 Total: 70

Total: 36

Team #2
Total: 23

Team #3
Total: 27

Fig. 5. Number of defects and issues per inspection team.

Several defects were found by more than one inspector
and more than one team. Of the 70 defects and issues found
by the inspectors, 15 were identified by at least two people
(numbers in intersections), which represented 21%. To gain
an understanding on the above numbers, it is important to
analyze defects and issues per type, per team, as shown in
TABLE V.

TABLE V.
Defects and issues by type per team.
Defects Issues
Total

Type | C | M | § | 0| I
_S " Team #1 6 10 12 2 6 36
SE [ team#2 | 6 |10 3 [ 2] 2 | 23

78

= Team#3 | 10 8 7 2 0 27

Also, every defect and issue was categorized as either
Functional or Non functional, as shown in TABLE VI.





TABLE VL
Defects and issues by team, by category.
Category Total %
Teams F N Functional

Team #1 24 | 12 36 67%

Team #2 12 | 11 23 52%

Team #3 16 11 27 59%
Average: 59%

These numbers include spelling and syntax defects, as
well as questions and improvement issues, for which it is
expected that a higher proportion will be categorized into
Non functional defects and issues than into Functional ones.
In general, industry peer review statistics exclude these types
of defects and issues, and concentrate on Critical and Minor
defects. When these defects are isolated per team, per
category, there is indeed a higher percentage of defects in the
Functional category than when all the defect and issue types
were added, as shown in TABLE VII.

TABLE VIL
Critical and Minor defects per category, per inspection team.
Teams C TypeM Total Cl?te 30;\? Funcoﬁonal
Team #1 6 10 16 12 | 4 75%
Team #2 6 10 16 12 | 4 75%
Team #3 10 8 18 12 6 67%
Average: 72%

3) Measurers' defects

The measurers found 28 defects and issues, 19 of which
inspectors did not identify. Only two of these defects and
issues were identified by more than one measurer (two), as
shown in Fig. 6. , which is a significantly lower proportion
than the proportion of defects found by more than one
inspector: 2/19 (11%) for measurers compared to 15/70
(21%) for inspectors.

Total: 19

Fig. 6. Number of defects and issues per measurer.

The measurers recorded between 3 and 7 defects and
issues, as shown in TABLE VIII, including duplicates (i.e.
defects found by more than one measurer). Measurer “O” did
not follow the procedure by not writing any defect on his
SRS copy but did quickly discuss some defects with the
experimenter right after experiment ended (N/A = not
available in Tables VIII and IX).

TABLE VIII.
Defects and issues found by measurers only.
Defects Issues Total
Type C M S [} 1
Measurer M - 4 - - - 4
. | Measurer N - 2 - - 1 3
g Measurer P - 2 1 - - 3
§ Measurer Q 3 1 - - - 4
= Measurer R 6 - - - - 6
Measurer O - - - - - N/A

Nevertheless, it was expected that the measurers would
find a majority of the functional defects, since the FSM
activity focuses on a functional description of the software.
TABLE IX presents the defects found by the measurers per
category when considering only defects of the Critical and
Minor types. The average calculation considered only
measurers who recorded defects.

TABLE IX.
Critical and Minor defects per category, per measurer.
Measurer C TypeM %ategogl Total Fun(;ﬁonal

Measurer M - 4 4 - 4 100%
Measurer N - 2 2 - 2 100%
Measurer P - 2 2 - 2 100%
Measurer Q 3 1 4 - 4 100%
Measurer R 6 - 6 - 6 100%

Measurer O - - - - N/A -
Average: 100%

4) Value-added of measurers

Given these figures, what would have been the value-
added of any individual measurer relative to that of an
inspection team? TABLE X provides the number of critical
and minor defects identified by measurers only, and its
relative value-added over the functional defects found by
inspection teams. All three inspection teams found the same
number of functional defects, which is 12 (see TABLE VII).






TABLE X.
Value-added of measurers over inspection teams.

Critical & Minor Value-
Functional only added
Inspection teams 12 --
Measurer M 4 33%
Measurer N 2 17%
Measurer P 2 17%
Measurer Q 4 33%
Measurer R 6 58%
Measurer O N/A -

The five measurers who recorded defects individually
added value to every inspection team by finding defects that
were overlooked by inspectors. The increase in functional
critical and minor defect identification ranged from 17% to
58%.

5.2. Measurement results

Functional size measures in COSMIC Function Points
(CFP) showed variations among measurers (see TABLE XI).

TABLE XI.
Functional size per measurer in CFP.

Measurer Functional size
(CFP)
Measurer M 56
Measurer N 37
Measurer O 61
Measurer P 48
Measurer Q 45
Measurer R 43

Only measurers “M” and “O” were within the expert
range of measurement results, which was between 55 and 62
CFP. Most measurers faced typical challenges of
inexperienced measurers [4]:

¢ Incorrect identification of functional processes and
Entry data movements;
Incorrect data groups;
Missing data groups;
Inconsistent or missing data movements;
Duplicate and superfluous data movements;
Incorrect data movement type.

These challenges, as well as the large number of defects
in the SRS document, had an impact on the quality of the
FSM results.

5.3. Effort expended

1) Inspection effort

Inspectors noted their individual checking effort on their
inspection form (see TABLE XII).

TABLE XIL
Checking effort expended by inspection team in minutes.
Checking
effort Sum
o Inspector A 45
E by Inspector B 60 180
Inspector E 75
Inspector C 50
=]
é & Inspector F 90 200
Inspector K 60
. Inspector D 75
é @ Inspector G 60 195
Inspector H 60

Effort for identifying defects requires not only the
checking effort, but also the effort from previous steps and
the logging meeting step [13]. TABLE XIII provides a
summary of the effort expended by the inspection teams to
identify defects. The effort for conducting the logging
meeting was calculated for three copies per team times the
average effort per copy.

TABLE XIII
Effort expended by inspection teams in minutes.

Inspection step Team #1 Team#2 | Team #3

Plan the inspection 15 15 15

Hold a kick-off meeting? 50 50 50

Perform individual checking 180 200 195

Conduct a logging meeting® 72 72 72

Total: 317 337 332

When considering activities attended by inspectors —
kick-off and individual checking — the average effort per
inspector for defect identification was 81 minutes with a
standard deviation of 14.

The average effort per defect of an inspection was
calculated as the total effort to identify defects divided by the
number of critical and minor defects. In this experiment,
average effort per defect was:

e Team #1: 317 min/16 defects = 20 min per defect;
e Team #2: 337 min/16 defects = 21 min per defect;
e Team #3: 332 min/18 defects = 18 min per defect.

% Three inspectors per team, plus the researcher and the inspection leader
(five persons) for a ten minutes duration.

3 The researcher and the inspection leader for a two hours duration.






This represents between 20% and 40% more effort than
the experts’ average effort per defect, which was of 15
minutes [4].

2) Measurement effort

The measurers spent an average of 78 minutes on the
measurement activity, including defect identification, as
shown in TABLE XIV.

TABLE XIV.
Effort expended by measurers in minutes.
Standard
FSM effort Average deviation
Measurer M 49
Measurer N 80
Measurer O 105
78 21.7
Measurer P 90
Measurer Q N/A
Measurer R 65

On average, a measurer expended similar amount of
effort performing FSM and identifying defects and issues
than an inspector did: 78 minutes compared to 81 minutes,
which represents less than 4% of effort variation. Also, in
that amount of time, every measurer was able to provide a
functional size measure. In comparison with the expert
experimental results, expert measurers spent less time than
the expert inspectors, on average.

In this experiment, the defect identification effort portion
of the whole FSM activity effort cannot be isolated, since the
effort was mostly expended focusing on sizing the software
application.

5.4. Threats to validity

The SRS document was written in English, a language in
which the inspectors and measurers were not fluent — some
participants noted this as a comment on their recording sheet.
Misunderstanding the requirements derived owing to the
language barrier may have had an impact on the resulting
functional size measure, as well as on the number of defects
identified.

Comparable value-added results were obtained with two
separate experiments using the same SRS document with
participants of different levels of experience [4].
Generalization of results to other SRS documents is
unknown.

6. Discussion and future work

FSM results typically provide the functional size of the
software, allowing a development team or project manager to
use this input for estimation and benchmarking purposes.

Other important value-added data come from this
measurement activity with respect to the identification of
defects not found by teams of inspectors.

Our experimental results revealed a value-added factor in
terms of defects found when a measurer raised defects and
issues while measuring functional size. Adding one measurer
over an inspection team allowed the number of new critical
and minor functional defects identified to rise between 17%
and 58%, requiring similar amount of effort than the
inspector’s effort. Of course, inspectors did not provide
functional size data, as that was not part of the inspection
method. But could that value-added be obtained by adding
more inspectors to an inspection team? Not likely, according
to industry inspection practitioners [3] whose study results
concluded that the optimal number of inspectors in a team
was three, exactly because any supplemental inspector was
not finding a significant number of new defects.

A plausible explanation for the added-value results with
measurers and the fact that their defects were 100%
functional is that measurers are looking at specific pieces of
information such as how well functional processes match the
definition of a functional process, how unambiguous data
groups are defined, and how clearly are the data movements
described. These measurement rules could be added as
inspection rules and an extra inspector may find more defects
and issues applying those rules, but this will not provide a
functional size measure. If an organization requires a
functional size of its software projects as it requires well
written requirements, it could benefit from either adding a
measurer to its inspection process, or have SRS documents
measured and reviewed by a measurer prior to or after
applying the inspection process.

Variations in functional size results obtained might be
due to defects in the SRS, not only to the inexperience of the
measurers; the sources of these variations will be analyzed in
a later phase of this research project.

Future work should involve more sets of industry SRS
documents, in order compare future results with results
obtained in this research project.
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Abstract:

For many years, the software industry has been applying different types of reviews
on their requirements documents to identify and remove defects that would other-
wise propagate in the development life cycle, leading to rework and extra cost to fix
at later phases. An inspection is a review technique known to be efficient at identi-
fying defects but, like any other review technique, it does not guarantee that all de-
fects are found. Requirements documents are also used as input for the measure-
ment of the software size for estimation purposes; when carrying this measurement
process, practitioners have often noticed defects in the requirements.

This paper reports on a research project investigating the contribution of the mea-
surers in finding defects in requirements documents. More specifically, this paper
describes an experiment where the same requirements document was inspected by a
number of inspectors as well as by a number of measurers, the number and types of
defects found by both inspectors and measurers are compared and discussed. For
this experiment, the measurers used the COSMIC — ISO 19761 to measure the func-
tional size and find defects. Results show significant increase in defects identifica-
tion when both inspection and functional size measurement are used to find and re-
port defects.

Keywords

Functional requirements, COSMIC, FSM, Functional size measurement, inspec-
tion, review.

1 Introduction

Software requirements are written to describe software that will be later devel-
oped. Requirements fall usually into two categories: functional requirements and
non functional requirements. The functional requirements describe system func-
tionalities while the non functional ones, also called technical requirements and
quality requirements, describe required system attributes such as performance, se-
curity, and reliability. The focus of the research reported here is on functional re-
quirements.
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Requirements impact all phases of the software life-cycle as shown in Figure 1.
Therefore, ambiguous, incomplete and incorrect requirements may negatively im-
pact all phases if not detected early enough to be corrected; when not found, those
will typically require rework to rectify work done in previous phases of the life
cycle.

To minimize rework effort and cost for fixing defects at later phases in the devel-
opment life-cycle, many organizations apply various review techniques on their
requirements documents. Review techniques typically include a set of rules to
help requirements authors and reviewers in achieving quality attributes of their
requirements, such as those stated in the IEEE-Std-830-1998 [1]: “Correct”, “Un-
ambiguous”, “Complete”, “Consistent”, and “Verifiable”.

Project
management

I

Requirements

Functional

Concept of |
operations

\

Architecture

I—» Design ¢
|—> Code

- Test

Non functional

Documentation

Figure 1: = Requirements usage in software development life-cycle phases.

An inspection [2] is a review technique known to be efficient at identifying
defects but, like any other review technique, it does not guarantee that all defects
are found. To increase the efficiency and effectiveness for finding defects in
software artefacts, it is recommended that organizations use several verification
techniques.

Review efficiency represents the ability of a software team to identify and remove
defects in an artefact. Review efficiency can be measured in number of defects
found in that artefact at review time compared to the total number of defects
found in the whole software project for which the origin can be traced back to
that same artefact. Review effectiveness corresponds to the average effort spent in
identifying critical defects.
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In the early phases of the development life cycle, these same requirements
documents are also used as an input for the measurement of the software
functional size, typically for estimation purposes. When carrying this
measurement process for estimation purposes, measurers often observe a number
of defects in the functional requirements.

This contribution of measurers at finding defects in requirements documents has
not been investigated yet and has not been yet documented in the literature as a
review technique, even though it is a current measurers practice.

The use of software measurement as a review technique raises a number of
questions, such as:

1. Is functional size measurement (FSM) more efficient than inspections for
identifying defects in functional requirements?

2. Is functional size measurement (FSM) more effective than inspections for
identifying defects in functional requirements?

3. Would it be of value-added to inspections, either for efficiency or
effectiveness, if a measurer’s role is included?

This paper reports on an experiment carried out to investigate the third question.
The experiment reported here was conducted in November 2007 with both
industry and academic experts participating to the MENSURA-International
Workshop on Software Measurement held in Palma de Majorque (Spain).

For the experiment reported here, the same requirements document was inspected
by three inspectors as well as by four measurers. For this experiment, the
measurers used the COSMIC — ISO 19761 to measure the functional size and find
defects.

1.1 The Inspection Method

The inspection method used in the experiment is an adaptation from Gilb and
Graham’s work [3]1 . This inspection method contains seven steps as shown in
Figure 2.

1 This inspection method has been applied successfully in a Canadian organization more than 2000 times
over a four years period and numerous times in other Canadian organizations over the last seven years.
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1. Plan the inspection

Document readyv for inspection]

2. Hold a kick-off meeting

[Commitment obtainedv from participants]

3. Perform individual checking
[Defectsv found]

4. Conduct a logging meeting

[Defects understood % by author]
5. Edit document

[Defects< bz fixed]

6. Verify corrections

[No new defects S introduced]

7. Close inspection

—

[Defects fixed and inspection data collected]

Figure 2:  Steps of the inspection method.

1.2 The COSMIC Method

Functional size measurement (FSM) is a means for measuring the size of a soft-
ware application, regardless of the technology used to implement it.

The COSMIC functional size measurement method [4] is supported by the Com-
mon Software Measurement International Consortium (COSMIC) and is a recog-
nized international standard (ISO 19761 [5]). In the measurement of software
functional size using COSMIC, the software functional processes and their trig-
gering events must be identified.

The unit of measurement in this method is the data movement, which is a base
functional component that moves one or more data attributes belonging to a sin-
gle data group. Data movements can be of four types: Entry (E), Exit (X), Read
(R) or Write (W). The functional process is an elementary component of a set of
user requirements triggered by one or more triggering events, either directly or
indirectly, via an actor. The triggering event is an event occurring outside the
boundary of the measured software and initiates one or more functional proc-
esses. The sub processes of each functional process constitute sequences of
events, and a functional process comprises at least two data movement types: an
Entry plus at least either an Exit or a Write. An Entry moves a data group, which
i1s a set of data attributes, from a user across the boundary into the functional
process, while an Exit moves a data group from a functional process across the
boundary to the user requiring it. A Write moves a data group lying inside the
functional process to persistent storage, and a Read moves a data group from per-
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sistent storage to the functional process. See Figure 3 for an illustration of the ge-
neric flow of data groups through software from a functional perspective.

« Front end » « Back end »
- + - —
Q2 I/0 Software to measure
2 | | hardware ——
Actors o |
Entry (E) Functional <?ead (R)
| process 1
~— %)
L 5]
< eXit (X) ( ) 8
| Functional %
| process 2 3
User or , S
Engineered Entry (E) o
device T (—W
I _ Write (W>
X Functional
< I exit (X) | l process n }

Figure 3:  Generic flow of data through software from a functional perspective.

2 The experiment

2.1 Purpose and objective of the experiment

The main objective of the experiment was to assess the efficiency and effective-
ness of the COSMIC method as a method for finding defects in software func-
tional requirements.

The purpose was to perform an experiment involving industry experts, some of
whom would be skilled in measuring functional size with the COSMIC method
and others who would either be skilled in inspecting requirements or be knowl-
edgeable on what is a well written software functional requirement. Special care
was taken to get experienced practitioners in FSM and experienced inspectors
and requirements writers in participating to this experiment.

2.2 The requirements document

The software requirements specification (SRS) document that was chosen for the
experiment was compliant with IEEE-Std-830 for its structure and content. This
SRS was also compliant with UML 2.0 [6] for the use case diagram, the behav-
1oural state machine, and use case details.
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1) SRS overview

The SRS was entitled “uObserve Software Specification” [7] and had 16 pages of
descriptive text in English and approximately 2900 words.

Section 1 of the SRS describes the introduction, purpose and scope, project objec-
tives, background information, and references. Section 2 provides a high-level
description of the system to develop, the list of features and functions (included
and excluded), user characteristics, and assumptions, constraints, and dependen-
cies. Section 3 list all specific requirements, beginning with the user interface and
its prototype, the hardware interfaces, followed by functional requirements (sec-
tion 3.2), and quality requirements (section 3.3).

23 The participants

1)  The inspectors

Three inspectors participated in the experiment. They all cumulate years of indus-
try practice as software practitioners where they had to write and verify software
requirements. The first inspector had 8 years of industry practice, she then worked
3 years in a research facility, and she has been teaching software engineering for 4
years during which she participated in industry research projects. The second in-
spector had over 6 years of industry practice, and has been teaching software en-
gineering for more than 13 years. The third inspector has over 8 years of industry
experience and was registered in Ph.D. program in software engineering.

2) The measurers

Four measurers participated in the experiment. They were all COSMIC Certified
Entry Level practitioners [8] and were experienced in functional size measure-
ment. All of them were active members of the COSMIC Measurement Practice
Committee.

24 The experiment steps
The experiment consisted in the following steps applied prior to and during the
experiment.
1)  Prepare experiment
a)  Prepare material

Prior to the workshop experiment, the chosen SRS was reviewed by a peer to re-
move most spelling and syntax defects that were injected by the translation of the
original requirements document from French to English. Other minor issues were
also identified and fixed.

The inspection training material (e.g. templates and procedures) used in this ex-
periment comes from the industry practice of one of the researcher [9].
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The experiment material included the chosen SRS, a presentation of the inspec-
tion method, the detailed seven steps method, the inspection form for data collec-
tion, a defined set of rules, a defined set of inspector roles, definitions for defect
and issue types [10] (see Table 1), and definitions for defect categories (see Table
2).

Type Definition

Critical or major = Defect that is likely to cause rework, or prevent understanding or
desired functionality.

Minor Information is wrong or incomplete but does not prevent unders-
tanding.

Spelling/Syntax | Spelling or syntax error.

Improvement The product can stay as is but would be better if the improvement
suggestion is implemented.

Question Any question to the writer of the product.

Table 1:  Definitions for defect and issue types.

Improvement suggestions and questions are considered as issues, not as defects.
However, a question may later be transformed into a critical or minor defect, de-
pending upon the nature of the question and its related answer.

Category Definition

Functional Defect related to functional requirements or functional description
of the system.

Non functional ~ Defect not related to functional requirements or to functional desc-
ription of the system.

Undetermined Defect that cannot be categorized into Functional or Non functio-
nal when first identified.

Table 2:  Definitions for defect categories.
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Defect categories were defined for analysis purposes, since measurement should
primarily be dealing with the functional description of the system to develop.

b)  Call for participation

The Call for participation to the experiment was included within the Call for par-
ticipation to the MENSURA-IWSM-2007, knowing that there was a mix of in-
dustry and academic experts. All participants who volunteered for the experiment
had previously participated in peer reviews.

2)  Provide training on the inspection method

A two-hour training session was provided to all participants on the inspection me-
thod, the rules, the roles, and the behaviours to expect and to avoid from inspec-
tion participants (inspection leader, author, and inspectors).

3)  Perform inspection
a) Plan the inspection

For this experiment, the inspection leader was not given any inspector role: the
inspection leader’s role was to make sure the process would be followed.

The required roles were chosen from the list of roles (see Table 3). Assigning sev-
eral inspector roles aims to maximizing defect identification since many perspec-
tives are being applied.

Role Definition

Logic Focus on logical aspects of the product under inspection, making
sure that “everything holds together” (catchall role).

User Focus on the user or customer point of view (checklist or view
point role).
Tester Focus on test considerations (testability, test requirements, order of

testing and order of development for parallel testing, and so on).

Standards Verify conformity to agreed standards (quality assurance role).

Table 3:  Required inspector roles and their definition.

The inspection scope was defined as sections 2 and 3 of the SRS, which size was
measured at 2600 words. Thus, planned individual checking effort was set to 1
hour and 45 minutes (105 minutes) based on an inspection rate of 5 pages per
hour (one page=300 words). The source documents were the SRS (section 1 — In-
troduction) itself and applicable standards (IEEE-Std-830 and UML 2.0).
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Two inspection modes were defined in the inspection method: “parallel” or “seri-
al”. In “parallel” mode, every inspector has his own copy of the artifact to inspect
and they perform their individual checking at the same time. In “serial” mode, on-
ly one copy of the artifact to inspect is carried from the first inspector to the last
on the inspectors list, allowing inspectors to learn from identified defects by pre-
vious inspectors. Because of time constraints of the workshop experiment, the
“parallel” inspection mode was applied.

The inspection planning was done prior to the workshop session and required 15
minutes of effort.

b)  Hold a kick-off meeting

A brief overview of the SRS was provided to the inspectors. Instructions were
given to inspectors to categorize every identified defect into F, N, or U, along
with the defect type (see TABLE I).

The Logic role was assigned to inspector #1. The User role was assigned to in-
spector #2. The Tester and Standards roles were both assigned to inspector #3. All
inspectors agreed to play their assigned roles.

From that moment, measurers were asked to leave the room to provide a quiet en-
vironment to inspectors.

The inspection kick-off duration was 10 minutes with a total of five participants:
three inspectors, one inspection leader, and the writer of the SRS.

¢)  Perform individual checking

Inspectors performed their individual checking, playing their assigned roles the
best they could. Defects and issues were identified and noted on the copy of the
SRS of each inspector, along with their respective types and categories. Inspec-
tors stopped the checking activity when they were convinced they had completed
the required verification.

Next, each inspector compiled the number of defects per type and reported this
data on the inspection form. They also measured their checking effort and com-
piled it on the inspection form.

d) Perform functional size measurement

The inspection training provided guidance on defect types and categories to mea-
surers, whom attended the session as well. When the writer of the SRS handed a
printed copy of the SRS to each measurer, measurers were asked to apply the
COSMIC measurement method and to identify any defect and issue, along with
its respective type and category.

While inspectors were checking, measurers began the FSM activity, identifying,
categorizing, and providing a type for any defect and issue, which may have
slowed down measurement.
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Each measurer identified functional processes, data groups, and related data
movements. Data movements were added to provide the functional size of every
functional process. Functional size of each functional process was added to pro-
vide the functional size of the system. Once measurers completed the FSM activi-
ty, the following data was reported on their inspection forms: effort to measure
and 1dentified defects, number of defects per type, and software functional size.

e)  Conduct a logging meeting

When both inspectors and measurers had completed their activities, a logging
meeting was conducted with the inspection leader, and the inspectors to describe
every identified defect and issue. The objective of the logging meeting was for
the writer of the SRS to understand all these defects and issues to be able, at the
edit phase, to apply an appropriate correction and, if required, a type reclassifica-
tion (e.g. from Question to Minor or Critical).

The logging meeting duration was one hour (60 minutes), during which all in-
spectors explained identified defects, focusing on Critical and Minor defect types.
The Spelling/syntax type was voluntarily skipped since explanation did not seem
relevant. Measurers described only some of their identified defects and the effort
it required was negligeable.

At the end of the logging meeting, all SRS hand-written copies were given to the
author and experimenter. Later, these copies were scanned individually into a
PDF file for verification purposes.

4)  Compile experiment data
a) Defects and issues log

Defects and issues were logged on a spreadsheet with the following parameters:
e [ocation (page #, section #, paragraph #, and line #);
e Description;
e Type (C,M,S, I, or Q);
e Category (F, N, or U);

e Number of inspectors (if more than one identified the same defect or
issue);

¢ Inspectors initials;

e Number of measurers (if more than one identified the same defect or
issue);

® Measurers initials;

e Status (Open, Fixed, or Closed); and
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e (Comment from the researcher.

When appropriate, the researcher reclassified the defect type and category. When
two participants identified the same defect with a different type, the defect type
that had the most impact was logged (i.e. Critical over Minor).

The spreadsheet allowed filtering data to ease analysis.

b)  FSM detailed data
The following FSM detailed data was captured in a spreadsheet:
¢ Functional process;
e Data groups;
¢ For each measurer:
1. Data movements per data group;
ii. Size per data group;
1. Size per functional process;
iv. System functional size.
C) Effort data

Effort spent per participant for the checking activity and the measuring activity
was entered in a spreadsheet. The effort unit of measure was one minute. Effort
spent for the other steps of the inspection method was entered separately.

5)  Review experiment data with participants

Individual data were isolated and sent to each participant for review and approval.
Inspectors reviewed their defects and issues log, and the number of defects and
issues per type against the scanned copy of their hand-written commented SRS.
Measurers reviewed the same data as inspectors plus their detailed FSM data. Da-
ta were hidden from one another to avoid any bias or influence. This step was
made to ensure that data analysis would be performed with unbiassed data.

At the time this paper was written, 5 participants out of 7 had sent review feed-
back with either minor changes or no comment.

6)  Analyze experiment data

In industry, FSM is more likely to be performed by a single measurer. Therefore,
experimenting with four measurers represents four different experiments.

From the inspection point of view, the industry applies from three to five inspec-
tors for a single inspection of a requirements document. Therefore, data from all
three inspectors was combined in a single set of experiment data.
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3 The results

3.1 Inspection results

a) Identified defects

The log per participant contained a total of 227 defects and issues, as shown in
Table 4.

Defects Issues | Total
Type C M S |1Q |I
2 Insp #1 20 124 |10 |1 5 |60
é Insp #2 10 |28 [2 |0 6 |46
£ |Insp#3 |7 [5 |0 |0 |2 |14
Meas#1 |5 |1 8 |2 1 |17
§ Meas#2 |4 |2 5 |0 0 |11
5 Meas#3 |8 |14 |6 |1 0 |29
S | Meas#4 |15 |11 |20 [2 |2 |50
Total: 69 |8 |51 |6 16 | 227

Table 4:  Number of defects and issues by type per participant,
including duplicates.

Several defects and issues were identified by more than one participant. A total of
191 uniquely identified defects and issues were recorded, as shown in TABLE V,
by both inspectors and measurers.

Defects Issues | Total
Type C/M|S Q|1
Category |F 37155 |17 |5 |4 | 118
N [21]20 (19| 1 [12] 73
Total: S8 |75 136 | 6 [16] 191
Table 5:  Number of unique defects and issues by type, by category.

Table 6 shows the 116 uniquely identified defects and issues found by inspectors.
Measurers also identified 16 of these 116 defects and issues.
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Defects Issues | Total
Type C/ M| S Q]I
19 [39] 6 1|3 68
N [17]15]| 6 0| 10| 48
Total: 36 | 54 | 12 | 1 |13 | 116

Table 6:  Number of unique defects and issues by inspectors.

syl

Category

b)  Effort spent and effectiveness

Inspectors spent an average of 57 minutes for the checking activity (minimum=55
minutes, maximum=60 minutes). The planned effort per inspector was 105
minutes. Total effort spent by the three inspectors was 170 minutes.

Effort for identifying defects requires not only the checking effort but also effort
from previous steps and the logging meeting step [11]. Table 7 provides a
summary of effort spent by the inspection team to identify defects.

Inspection step Duration | # Participants Effort
Plan the inspection 15 min 1 15 min
Hold a kick-off meeting 10 min 5 50 min
Perform individual checking -- 3 170 min
Conduct a logging meeting 60 min 5 300 min
Total: 535 min

Table 7:  Effort spent by inspection team.

The effectiveness of an inspection can be calculated as the total effort to identify
defects divided by the number of critical defects. In this inspection, the
effectiveness 1s 535 minutes / 36 unique critical defects = 15 minutes per critical
defect.

3.2 Measurement results

a) Functional size

Functional size measures in COSMIC Function Point (cfp) showed some
variations among measurers (see Table 8). Some of these variations in the sizes
obtained might be due to defects in the SRS; the sources of these variations will
be analyzed in a later phase of this research project.

IWSM/MetriKon 2008





S. Trudel, A. Abran

Functional Standard
size Average | deviation
Meas #1 62
Meas #2 55
59 33
Meas #3 61
Meas #4 57

Table 8:  Functional size per measurer in cfp.

b) Identified defects

Measurers have identified between 9 and 39 functional and non functional defects
and issues that inspectors did not identify, as shown in Table 9, including
duplicates (i.e. defects found by more that one measurer).

Defects Issues | Total
Type C| M| S| Q|1
Meas#1 | 3 | 1 | 5|2 | 1 12
& Meas#2 | 3 2 14101]0 9
8
5 Meas#3 | 6 | 13| 4 | 1 | O | 24
S  |Meas#4 | 10| 8 |17] 2|2 | 39

Table 9:  Number of defects and issues found by measurers only.

Nevertheless, it was expected that measurers would find a majority of functional
defects since the FSM activity focuses on functional description of the software.
Table 10 presents the defects found by the measurers when considering only
functional defects, including duplicates.

Defects Issues | Total
Type C M |S [Q |I
Meas #1 3 1 4 1 1 10
Z Meas #2 3 2 |3 |0 |0 8
5 Meas #3 6 1313 |1 |0 23
S |Meas#4 |6 |3 |6 |2 |0 | 17
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Table 10: Number of functional defects found by measurers only.

Given these figures, what would have been the value-added of individual
measurers over the inspection team?

Table 11 provides the number of critical and minor defects, as well as critical only
defects, identified by measurers and their relative value-added over the functional
defects found by the inspection team.

Critical | Value- | Critical | Value-

& Minor | added only added
Inspection team 58 -~ 19 --
Meas #1 4 7% 3 16%
Meas #2 5 9% 3 16%
Meas #3 19 33% 6 32%
Meas #4 9 16% 6 32%

Table 11: Value added of measurers over inspection team.

All four measurers individually added value to the inspection team efficiency. The
increase of defects identification was ranging from 7% to 33% when critical and
minor defects are considered. The value-added was even higher when considering
only critical defects, ranging from 16% to 32%.

c)  Effort spent

Measurers have spent an average of 57 minutes for the measurement activity,
including defect identification, as shown in TABLE XII.

FSM Standard
effort | Average | deviation
Meas #1 49
Meas #2 45
57 134
Meas #3 60
Meas #4 75

Table 12: Effort spent by measurers in minutes.
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On average, a measurer took the same amount of effort for performing FSM and
identifying defects and issues than an inspector for performing the individual
checking step.

In this experiment, the effectiveness of the FSM activity for finding defects
cannot be isolated since the effort was spent focusing on sizing the software
application.

No time limit was imposed on measurers. However, during the measurement
activity, measurers had move to an open space of the conference facility and
complained that the noise level had slowed down their measurement pace.

4 Discussion and future work

FSM results typically provides the functional size of the software, allowing a
development team or project manager to use this input for estimation and
benchmarking purposes. Another important value-added data comes out from this
measurement activity is the identification of defects not found by a team of
inspectors.

The experiment results demonstrated a value-added on inspection efficiency
when having a measurer who raises issues while measuring the functional size.
Adding measurement over inspection allowed identifying from 16% to 32% of
new critical functional defects, in less effort than the planned individual checking
effort. Of course, inspectors do not provide functional size data as it is not part of
an inspection method.

Inspectors spent 54% of the planned effort for their individual checking. If the
planned checking effort would have been spent totally, inspectors might have
found a larger number of defects and issues.

Measurers participating in this experiment may have been over experienced and
other less experienced measurers may lead to different results. This will require
further experimentation to verify this.

Further work includes other experiments with industry requirements documents
that may or may not be compliant with IEEE-Std-830 and UML 2.0.
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Abstract:

This paper discusses the challenges of inexperienced measurers in measuring the
functional size measurement method of software requirements. More specifically,
this paper describes an experiment with the same requirements document measured
independently by several inexperienced measurers using the COSMIC method —
1SO 19761. Detailed measurement data is analyzed to identify challenges faced by
measurers through observed differences, including an analysis of the defects found
in the requirements documents and a discussion of the impact of these defects on
the measurement results.

Keywords
Functional size, COSMIC — ISO 19761, FSM, measure, quality.

1 Introduction

A software requirement is a property which must be exhibited by software
developed or adapted to solve a particular problem. Requirements generally fall
into two categories: functional and non-functional. Functional requirements
describe the functions that the software is to execute; for example, formatting
some text or modulating a signal. Nonfunctional requirements are the ones that
act to constrain the solution [1]. Functional requirements describe the software’s
functionalities while non-functional requirements, also called technical and
quality requirements, describe the software’s attributes such as performance,
security, and reliability. The research work reported here focuses on functional
requirements.

During the early phases of a software development life cycle, the requirements
documents are used as inputs to the estimation process, including for measuring
the functional size of the software to be developed. The quality of requirements
document is therefore important, and will impact the consistency of the
measurement results as well as the confidence in the estimation outcomes.
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Previous research work on the same requirements document being measured
independently by a group of experts [2] has shown little variance in Functional
Size Measurement (FSM) results, ranging from 55 to 62 COSMIC Function
Points (CFP). But this previous research has not looked at the variation when
inexperienced measurers are involved, or at what might cause variations in such a
context.

This paper describes the experiment and data analysis that were performed with
participants who were inexperienced at measurement but who had at least 2 years
of experience in software development. In addition, this experiment looked at the
quality of the document in input to the measurement process, and reports on
findings. The experiment reported in this paper is part of a broader research
program which aims to determine if FSM could be used as a functional
requirements defect identifying mechanism, and a comparison with more
traditional mechanisms such as inspections or other form of peer reviews.

In this experiment, the same requirements document was measured by six
participants without previous industry expertise in COSMIC measurements.

These measurers had recently learned the COSMIC method — ISO 19761 — that
they used to perform functional size measurement.

This paper is organized as follows: section 2 presents an overview of the
COSMIC measurement method; section 3 presents the context of the experiment;
section 4 presents the experiment data; section 5, the data analysis; and section 6,
a discussion.

2 The COSMIC Method

Functional Size Measurement (FSM) is a means to measure software size inde-
pendently from the technology used to build it.

The COSMIC functional size measurement method [3] is a recognized interna-
tional standard (ISO 19761 [4]) and is supported by the Common Software Meas-
urement International Consortium (COSMIC). In the measurement of software
functional size using COSMIC, the software functional processes and their trig-
gering events must be identified.

The unit of measurement in this method is the data movement, which is a base
functional component that moves one or more data attributes belonging to a sin-
gle data group. Data movements can be of four types: Entry (E), Exit (X), Read
(R) or Write (W). The functional process is an elementary component of a set of
user requirements triggered by one or more triggering events, either directly or
indirectly, via an actor. The triggering event is an event occurring outside the
boundary of the measured software and initiates one or more functional proc-
esses. The sub processes of each functional process constitute sequences of
events, and a functional process comprises at least two data movement types: an
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Entry plus at least either an Exit or a Write. An Entry moves a data group, which
i1s a set of data attributes, from a user across the boundary into the functional
process, while an Exit moves a data group from a functional process across the
boundary to the user requiring it. A Write moves a data group lying inside the
functional process to persistent storage, and a Read moves a data group from per-
sistent storage to the functional process. See Figure 1 for an illustration of the ge-
neric flow of data groups through software from a functional perspective.

« Front end » « Back end »
- + - —
Q2 I/0 Software to measure
2 | | hardware ——
Actors o |
Entry (E) Functional <?ead (R)
| process 1
~— %)
1 5]
< eXit (X) ( ) 8
| Functional %
| process 2 3
User or , S
Engineered Entry (E) o
device T (—W
| . Write (W>
X Functional
< I eXit (X) | l process n }

Figure 1: = Generic flow of data through software from a functional perspective.

3 The experiment

3.1 Experiment purpose and objective

The research reported here is part of a broader research project to determine if
FSM could be used as a functional requirements defect identifying mechanism,
and to measure its effectiveness as compared to more traditional mechanisms
such as inspections or other form of peer review. The main objective of the re-
search project is to assess the efficiency and effectiveness of the COSMIC
method as a method for finding defects in software functional requirements.

This research project includes experiments with both experienced and
inexperienced measurers.

This paper reports only on the experiment with inexperienced measurers. The
purpose was to perform an experiment involving software engineers, who would
be newly knowledgeable in measuring functional size with the COSMIC method,
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but with limited practical experience: these measurers had to perform the meas-
urement of a requirements document, while identifying defects in functional re-
quirements.

3.2 The requirements document

The software requirements specifications (SRS) document chosen for the experi-
ment was compliant with UML 2.0 [5] for the use case diagram, the behavioural
state machine, and use case descriptions. The software described in the SRS was
developed, tested, and approved in 2004. This SRS document had gone through a
peer review followed by sponsor approval; however, there was no guarantee that
the SRS document was free of defects of ambiguities.

1) SRS overview

The SRS document has 16 pages of descriptive text in English and approximately
2900 words [6]:

e Section 1 of the SRS describes the introduction, purpose and scope, project
objectives, background information, and references.

e Section 2 provides a high-level description of the software to develop, the
list of features and functions (included and excluded), user characteristics,
and assumptions, constraints, and dependencies.

e Section 3 lists all specific requirements, beginning with the user interface
and its prototype, the hardware interfaces, followed by functional require-
ments (section 3.2), and quality requirements (section 3.3).

3.3 The measurers

Six measurers participated in the experimentation. All of them had learned the
COSMIC method less than a month prior to the experiment. Five of them had
successfully passed the COSMIC Entry-Level certification exam, but they all had
limited practice in applying the COSMIC method. Their experience in Informa-
tion Technology (IT) was ranging from 2 to 12 years; at the time of the experi-
ment, they were registered as master or PhD students and taking a graduate
course in software measurement.

34 The experiment steps

The experiment consisted in the following steps:
1)  Prepare experiment material

The experiment material included the chosen SRS document, a form for data col-
lection for size measurement and defects detection, definitions for defect and is-
sue types (see Table 1), and definitions for defect categories (see Table 2).
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Prior to the experiment, the chosen SRS document was reviewed by a peer. De-
fects of different categories (critical, minor, spelling/syntax) were identified and
fixed. Nevertheless, one peer reviewing this SRS was not a guarantee that it
would be defect free once identified defects were fixed.

Type Description

Critical or major Defect that is likely to cause rework, or prevent understanding or
defect desired functionality.

Minordefect Information is wrong or incomplete but does not prevent unders-
tanding.

Spelling/Syntax | Spelling or syntax error.

defect

Improvement The product can stay as is but would be better if the improvement

suggestion — Is- | suggestion is implemented.

sue

Question - Issue | Any question to the writer of the product.

Table 1:  Defect and issue types.

Improvement suggestions and questions are considered as issues, not as defects.
However, a question may later be transformed into a critical or minor defect, de-
pending upon the nature of the question and its related answer.

Category Description

Functional Defect related to functional requirements or functional description
of the software.

Non functional | Defect not related to functional requirements or to functional desc-
ription of the software.

Undetermined Defect that cannot be categorized into Functional or Non functio-
nal when first identified.

Table 2:  Defect categories.
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Defect categories were defined for analysis purposes, since functional measure-
ment is primarily be dealing with the functional description of the software to be
developed.

2)  Perform the functional size measurement

Guidance was provided on defect types and categories to measurers. When the
writer of the SRS handed a printed copy of the SRS to each measurer, measurers
were asked to apply the COSMIC measurement method and to identify any defect
and issue, along with its respective type and category.

Measurers began the FSM activity while simultaneously identifying, categorizing,
and providing a type for any defect and issue.

Each measurer identified functional processes, data groups, and related data
movements. Data movements were added to provide the functional size of every
functional process. At the end of the experiment, the functional size of each func-
tional process was added to provide the functional size of the software described
in the SRS document.

Once measurers had completed the FSM activity, the following data was reported
on their form: effort to measure, identified defects, number of defects per type,
and software functional size.

Their personal notes on measurement details were also collected. No time limit
was imposed on measurers. The defect identification and categorisation activity
may have slowed down measurement.

3)  Compile experiment data
a) Measurement data
The following FSM detailed data was compiled in a spreadsheet:
¢ Functional process;
e Data groups;
¢ For each measurer:
1. Data movements per data group;
1. Size per data group;
1. Size per functional process;
1v. Software functional size.
b) Defects data
Defects found were entered in a spreadsheet with the following attributes:
e Defect description;

e [ocalisation (page, section, paragraph, line number);
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e Defect category;

e Defect type;

e Measurer(s) who have found the defect.
c) Effort data

Effort spent per participant was entered in a spreadsheet. The unit of effort mea-
surement was one minute.

4)  Verify data quality

Collected measurement and defect data was verified against written notes of the
measurers by an external senior software engineer who knew the COSMIC me-
thod, in order to ensure accuracy and precision of the results.

5)  Analyze experiment data
a) Functional size results

Functional size data was analyzed, using results from all six measurers, and then
compared with the requirements to verify and trace back identified functional
processes, data groups, and data movements.

b) Defect data

Defect data was analyzed to verify uniqueness of defects, since the same defect
may have been found by more than one measurer.

4 The experiment data

4.1 Functional size results

Table 3 presents the FSM results from this experiment. The reported functional
size varies from 37 CFP to 61 CFP. The correct size interval, as measured by
experts, was ranging from 55 CFP to 62 CFP. Variations in the sizes obtained
might be due to misunderstanding of the measurement method and to defects in
the SRS; the sources of these variations are analyzed in the section 5 of this paper.
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Measurer Functional size
(in CFP)
Measurer #1 56
Measurer #2 37
Measurer #3 61
Measurer #4 48
Measurer #5 45
Measurer #6 43
Table 3:  Functional size per measurer in CFP

Table 4 presents the time spent by each participant: it varies from a minimum of
49 minutes, to a maximum of 105 minutes (no time reported by participant no. 5),
for an average of 78 minutes for the measurement activity, including defect
identification.

FSM effort Standard
Measurer (in minutes) |Average| deviation
Measurer #1 49
Measurer #2 80
Measurer #3 105

78 21.7

Measurer #4 90
Measurer #5 N/A
Measurer #6 65

Table 4:  Effort spent by measurers in minutes.

In this experiment, the effectiveness of the FSM activity for measuring and for
finding defects cannot be isolated since the effort recorded was for both
measuring and finding and documenting defects and issues.

When comparing the obtained size and the measurement effort, the resulting
average size measurement rate is 0.68 CFP/minute. The group of expert
measurers performed the same experiment with an average size measurement rate
of 1.07 CFP/minute, which is 57% faster.
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4.2 Defect data

The defect log contained a total of 31 defects and issues. Table 5 presents the
number of defects and issues identified by each measurer. In total, 29 distinct
defects and issues were identified (only two defects were identified by two
measurers; in Table 5, these defects are attributed to the first measurer).

Defects Issues
Type  C | M | S | Q |1 fotal
Measurer #1 | 1 6 1 - -
¢« | Measurer #2 | 0 | 2 1 - 1
§ Measurer #3 | - - - - - -
é Measurer #4 | - 1 4 - - 5
Measurer #5 | 4 - - 1 - 5
Measurer #6 | 6 1 - - - 7
Total: | 11 | 10 | 6 1 |1 29

Table 5:  Number of unique defects and issues by type, per measurer.

Table 6 presents the summary of the 29 uniquely identified defects and issues by
category of defects and issues: of these, 11 were critical functional defects, 9
minor functional defects, for a subtotal of 20 representing 69% of all identified
defects and issues

Defects Issues
Total
Type | C | M| S [Q | I
Category | F 11| 9 4 1| - 25
N - 1 2 0 1 4
Total: | 11 | 10 6 1 1 29

Table 6:  Number of unique defects and issues by category.
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5 Data analysis

5.1 Identified defects analysis

This section briefly describes the identified critical and minor defects that had or
may have had an impact on the resulting functional size. Each single defect may
lead to a size difference of several COSMIC Function Points (CFP).

a) Unclear functional description

Among the 11 functional critical defects, five were related to unclear functional
behaviour description, stating that more details would be required. These ambi-
guities may have resulted in different interpretation of the functional require-
ments, and thus a different functional size.

b)  Missing functional process

One specific use case, identified as a functional process, had an extension point
that should have been defined as a separate use case, thus a separate functional
process. Four measurers did not identify this 12" functional process, which con-
tributed to an imprecise functional size.

C) Missing error handling

It is common that error handling in a functional process requires additional data
movements, specifically when comparing a value inside the functional process
with a value outside the functional process, either from persistent storage — a
Read (R) data movement — or from an engineered device or external system — an
eXit (X) data movement for the request and an Entry (E) data movement for the
answer. Only one measurer raised a critical defect for a specific missing error
handling in a functional process, but four measurers applied FSM as if the error
handling was described; it was not. Therefore, size measurement for this particu-
lar functional process showed two to three irrelevant data movements in these
four cases, since it was clearly stated in the document that no error handling
would be done in this software intended for a proof of concept. Again, this ambi-
guity within a functional process description led the measurers to an imprecise
functional size.

d)  Ambiguities of data groups

The SRS was unclear about the manipulation of a specific data group: it could
have been interpreted as two different data groups. Since this data group required
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several movements (Read, Write, and eXit) in seven functional processes, dou-
bling it had resulted in additional un-required data movements.

e) Confusion related to multiple occurrences

One functional process was sending multiple occurrences of the same data group
to a system outside its boundary. From a developer’s point of view, the related re-
quirements were clear, but from one measurer’s point of view, this was perceived
as a continuous flow, which it was not. This measurer raised a minor defect re-
lated to a measurement ambiguity since he felt unable to measure the size of the
perceived continuous flow of a data group. As a consequence, he did not measure
that functional process at all, which resulted in an imprecise functional size.

5.2 Measurement challenges through observed differences

Significant differences were observed among measurement results of all six
measurers. This section identifies the differences that had or may have had an im-
pact on the resulting functional size measure.

a) Incorrect identification of functional processes and Entry data
movements

The SRS document contained 12 functional processes, but not all measurers
identified them correctly: a single measurer identified and measured them all.
Table 7 identifies the number of functional processes missed by the measurers.

Measurer | # identified FP | # missing FP Z)Oﬁiift‘;%
Measurer #1 10 2 17%
Measurer #2 9 3 25%
Measurer #3 12 0 0%
Measurer #4 8 4 33%
Measurer #5 10 2 17%
Measurer #6 9 3 25%

Table 7:  Missing functional processes per measurer.

To be noted that in this experiment, each use case corresponded to a functional
process and a specific triggering event was identified for each one. Triggering
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events are normally associated with an Entry movement. A significant number of
triggering Entry movements for identified functional processes was missing — see
Table 8.

Measurer # Missing Entry
movements
Measurer #1 9
Measurer #2 3
Measurer #3 0
Measurer #4 7
Measurer #5 11
Measurer #6 9

Table 8:  Missing entry movement for triggering events.

These missing Entry movements represent an equal number of missing functional
size units in the total of each participant. In four cases out of six, the number of
missing Entries is greater than the number of missing functional processes.

b)  Incorrect Data Groups

The most challenging task of FSM is to correctly identify data groups that are
manipulated by each functional process. However, this task is much easier when
requirements are unambiguous, including consistency in data groups naming.

For nine functional processes, the participants identified several data groups
where only one should have been found. As an example, one data group per data
attribute (of the same data group) was identified in several cases. In other cases,
measurers referred to data groups not mentioned in the requirements and
associated data movements were counted. In all these cases, the resulting
measurement results include superfluous data movements that should be
removed, which would reduce the total size obtained for each of the concerned
participant.

C) Missing data groups

Putting aside missing functional processes, several data groups were not
identified in several functional processes. Data movements associated to these
missing data groups are also missing, which resulted in smaller functional sizes.

Software Measurement Conference





Functional size measurement quality challenges for inexperienced measurers

d)  Inconsistent or missing data movements

In numerous cases where data groups were consistently identified with the
requirements text, corresponding data movements were not. As an example, one
measurer systematically identified a Write (W) movement where it clearly should
have been an eXit (X); however, misclassification has not impact since the
COSMIC method assign the same size to all four function types. In the other
cases, Entry (E) data movements were identified when there were none, or when
they should have been identified as Read (R) data movements.

Also, data movements have been missed on 57% of the identified functional
processes.

e) Duplicate and superfluous data movements

Almost 27% of identified functional processes had superfluous data movements.
These include 13% of identified functional processes showing a data movement
type repeated at least once for the same data group, where the data movement
type should had been identified and counted only once per data group within a
functional process. The rest of the superfluous identified data movements are
movements that cannot be traced back to the requirements.

5.3 Threat to validity

The SRS document was written in English, a language in which measurers were
not fluent in — some measurers noted this as a comment on their measurement
recording sheet. Misunderstanding of the requirements derived due to the
language barrier may have had an impact on the resulting functional size measure.

6 Discussion and future work

FSM provides the functional size of a software application, which would allow a
software development team or project manager to use this size as an input for
estimation and for benchmarking. It is therefore important that the measured size
resulting from FSM be consistent with functional descriptions found in the
requirements.

Measurers who participated in this experimentation were inexperienced: their
knowledge of FSM was mostly theoretical and few of them had actually
performed size measurement exercises, which can partly explain observed
measurement differences. Going from theory to practice can be inefficient when
practical training is not given, particularly on how to apply measurement rules
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and principles. Therefore, efficient training sessions should address the identified
challenges, supported by meaningful exercises.

Also, FSM results show that inexperienced measurers obtain lower functional
size values than experts, in four cases out of six. For any organization performing
FSM for estimation or benchmarking purposes, it would be recommended that
measurement done by an inexperienced measurer be verified by an expert
measurer prior to communicate final FSM results.

Nevertheless, the analysis of the SRS defects identified by measurers indicates
that a number of the differences in the measurement results is caused by
inconsistencies and ambiguities in the document. This of course leads to a larger
variations of the measurement results across the measurers, and skew the analysis
of the repeatability of the measurement method per se. This suggests that
repeatability study results may be severely skewed when the base document being
measured is not of the highest quality: repeatability studies on documents with a
number of defects do not thoroughly verify the accuracy of the software of the
measurement rules, but as well the interpretations of the inconsistencies and
ambiguities of such documents. Repeatability studies of measurement methods
should verify extensively that the document being measured is free from defects
(or at least thoroughly inspected and corrected).

In practice, requirements written in a natural language are defect prone and,
unless extensively verified, subject to interpretation. While establishing the
COSMIC model, a lesson learned from this experiment is that measurers should
identify misunderstanding issues and document assumptions accordingly, in order
to support the resulting functional size measurement result. This additional
quality assurance activity could be added to the COSMIC method, as part of the
mapping phase and the measurement phase.

Future work will be pursued on applying the COSMIC method as a functional
requirements defect identification mechanism, where quality of the resulting FSM
must be assured. Data collected during this experimentation with inexperienced
measurers will be compared to data collected during the experimental phase of
the broader research with industry experts measuring the exact same requirements
document.

Future work will be performed related to identified defects by reviewers and
measurers of this experimentation. Defect data will also be analysed and
compared with data collected from industry experts, specifically regarding the
presence and impact of defects on the measurement results. Reasons why industry
experts do not have the same differences as inexperienced measurers should be
made in order better understand the required improvements in the training
material and technique.
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Bidirectional Influence of Defects and Functional Size
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Abstract— This paper reports on a research project
investigating the contribution of functional size measurers to
finding defects in requirements. In previous experiments, the
concurrent inspection of the same requirements document by a
measurer in addition to inspectors showed that the functional
size measurement activity adds value in finding functional
defects that inspectors have not identified. This paper presents
an analysis of the influence of defects on the functional size
once many of the identified defects have been fixed. For these
experiments, the measurers used COSMIC - ISO 19761 to
measure functional size and to find defects. Experiments
findings show an increase in functional size and a decrease in
defects identified.

Keywords- Functional size, COSMIC - ISO 19761, FSM,
measure, quality, defects.

L INTRODUCTION

A software requirement is a property which must be
exhibited by software developed or adapted to solve a
particular problem. Requirements generally fall into two
categories: functional and non-functional. Functional
requirements describe the functions that the software is to
execute; for example, formatting some text or modulating a
signal. Nonfunctional requirements are the ones that act to
constrain the solution [1]. Functional requirements describe
the software’s functionalities while non-functional
requirements, also called technical and quality requirements,
describe the software’s attributes such as performance,
security, and reliability. The research work reported here
focuses on functional requirements.

During the early phases of a software development life
cycle, the requirements documents are used as inputs to the
estimation process, including for measuring the functional
size of the software to be developed. The quality of a
requirements document is therefore important, and will
impact the consistency of the measurement results as well as
the confidence in the estimation outcomes.

Requirements impact all phases of the software life-cycle
as shown in Figure 1. Therefore, ambiguous, incomplete and
incorrect requirements may negatively impact all phases if
not detected early enough to be corrected; when not found,

Alain Abran
Dept. of Software Engineering and Information
Technologies
Ecole de Technologie Supérieure — Université du
Québec

Montreal, Canada
e-mail: alain.abran@etsmtl.ca

those defects will typically require rework to rectify work
done in previous phases of the life cycle.

Project
management

Functional
Concept of

: s Requirements
operations

Non functional

‘ Documentation

Figure 1. Requirements usage in software development life-cycle phases.

To minimize rework effort and cost for fixing defects at
later phases in the development life-cycle, many
organizations apply various review techniques on their
requirements documents. Review techniques typically
include a set of rules to help requirements authors and
reviewers in achieving quality attributes of their
requirements, such as those stated in the IEEE 830 [2]:
“Correct”, “Unambiguous”, “Complete”, “Consistent”, and
“Verifiable”.

An inspection [3] is a review technique known to be
efficient at identifying defects but, like any other review
technique, it does not guarantee that all defects are found. To
increase the efficiency and effectiveness for finding defects
in software artefacts, it is recommended that organizations
use several verification techniques. Review efficiency
represents the ability of a software team to identify and
remove defects in an artefact. Review efficiency can be
measured in number of defects found in that artefact at






review time compared to the total number of defects found in
the whole software project for which the origin can be traced
back to that same artefact. Review effectiveness corresponds
to the average effort spent in identifying critical defects.

In the early phases of the development life cycle, these
same requirements documents are also used as an input for
the measurement of the software functional size, typically for
estimation purposes. When carrying this measurement
process for estimation purposes, measurers often observe a
number of defects in the functional requirements. This
contribution of measurers at finding defects in requirements
documents has been investigated in [4][5], and a summary of
the results are presented in section II of this paper.

A. The COSMIC method

Functional size measurement (FSM) is a means for
measuring the size of a software application, regardless of
the technology used to implement it.

The COSMIC FSM method [6] is supported by the
Common Software Measurement International Consortium
(COSMIC) and is a recognized international standard (ISO
19761 [7]). This specific FSM method was chosen and
applied in the experiments described in this paper.

In the measurement of software functional size using
COSMIC, the software functional processes and their
triggering events must be identified. The unit of
measurement in this method is the data movement, which is
a base functional component that moves one or more data
attributes belonging to a single data group. Data movements
can be of four types: Entry (E), Exit (X), Read (R) or Write
(W). The functional process is an elementary component of a
set of user requirements triggered by one or more triggering
events, either directly or indirectly, via an actor. The
triggering event is an event occurring outside the boundary
of the measured software and initiates one or more functional
processes. The sub processes of each functional process
constitute sequences of events, and a functional process
comprises at least two data movement types: an Entry plus at
least either an Exit or a Write. An Entry moves a data group,
which is a set of data attributes, from a user across the
boundary into the functional process, while an Exit moves a
data group from a functional process across the boundary to
the user requiring it. A Write moves a data group lying inside
the functional process to persistent storage, and a Read
moves a data group from persistent storage to the functional
process. See Figure 2 for an illustration of the generic flow
of data groups through software from a functional
perspective.

The balance of this paper is organized as follows. Section
II presents an overview of the previous experiment. Section
III presents the experimental steps of the experiment reported
in this paper. Section IV presents the analysis of the data
from this experiment, and Section V presents a discussion of
findings and future work.

II.  PREVIOUS EXPERIMENT

A. Purpose and objective of the previous experiment

The main objective of the previous experiment was to
assess the efficiency and effectiveness of the COSMIC
method as a method for finding defects in software
functional requirements.
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The purpose was to perform an experiment involving
experienced practitioners, some of whom would be skilled in
measuring functional size with the COSMIC method and
others who would either be skilled in inspecting
requirements or be knowledgeable on what is a well written
software functional requirement. Special care was taken to
get experienced practitioners in FSM and experienced
inspectors and requirements writers in participating to this
experiment. Four inspectors and five measurers participated
in previous experiment.

B. The SRS document and its evolutions

1) Description of the SRS

The software requirements specification (SRS) document
that was chosen for the experiment was compliant with IEEE
830 for its structure and content. This SRS was also
compliant with UML 2.0 [8] for the use case diagram, the
behavioral state machine, and use case details.

The SRS was entitled “uObserve Software Specification”
[9] and had 16 pages of descriptive text in English of
approximately 2900 words. “uObserve” is an event-driven
system composed of two software applications running on
different PCs and exchanging data over a Local Area
Network (LAN).

Section 1 of the SRS describes the introduction, purpose
and scope, project objectives, background information, and
references. Section 2 provides a high-level description of the
system to develop, the list of features and functions (included
and excluded), user characteristics, assumptions, constraints,





and dependencies. Section 3 lists all specific requirements,
beginning with the user interface and its prototype, the
hardware interfaces, followed by functional requirements
(section 3.2), and quality requirements (section 3.3).

Functional requirements included a use case model
diagram with 12 use cases but only 10 use cases had detailed
descriptions. This issue was later raised as a defect by
several participants.

2) Evolution steps of the SRS document

The uObserve software described in the SRS was meant
as a proof of concept system for a usability testing tool
applying client-server architecture. It was developed in Java
and successfully tested in 2004 by a team of two developers.
The initial version of the SRS had been written by one the
developer, peer reviewed by the other developer, and
approved by the project sponsor.

Few years later, when this SRS document was chosen for
these experiments, it was also reviewed by an experienced
practitioner for defects and was labeled “v1.0” once defects
were fixed. This version 1.0 of the SRS was used in the
previous experiment.

C. Experiment steps

The steps of the previous experiment were as follows:

1. The experiment was prepared by the experimenter:

a. Material was prepared: SRS, training material,
data capture forms;

b. Call for participation was done: experienced
practitioners were invited in a conference
workshop;

2. Training was provided by the experimenter to
inspectors and measurers on the chosen inspection
method so they would all apply the same set of rules,
roles, and, most importantly, the same defect types
and categories;

3. The inspection method was
objectively supervised:

a. The inspection was planned (10 min.);

b. A kick-off meeting was held (5 min.);

c. Inspectors performed their individual checking;

d. In parallel of step 3c, experienced measurers did
their FSM activity while identifying functional
defects and issues;

e. A “logging meeting” was conducted by the
experimenter with all participants to gather defect
data and reach common understanding of those
defects;

4. Experiment data was compiled and logged in a
spreadsheet by the experimenter:

a. Defects and issues;

b. FSM detailed data;

c. Individual effort.

5. Experiment data was reviewed by participants to
ensure accuracy: scanned copies of their manuscript
notes were sent to them along with their logged data
so they could compare the logged data with their
notes and report any difference or precision;

6. Experimental data was analyzed once its quality was
assured.

applied  while

D. Summary of results from previous experiment

The functional descriptions in section 3.2 of the SRS are
of primarily importance for the measurement activity while
content of other sections is informative with regards to FSM
activity. For this reason, results presented here focus on
functional requirements.

1) Defect and issue data

Defects and issues were categorized as “Functional” (F)
and “Non-functional” (N). Defects were assigned a defect
type by participants: Critical or major (C), Minor (M), and
Spelling/Syntax (S). Issues were either a Question (Q) to the
SRS author or an Improvement suggestion (I).

A total of 274 individual defects and issues were logged
from measurers and inspectors notes. However, many defects
were identified as duplicates during the data analysis phase
leaving a total of 194 uniquely identified defects (TABLE I)
and 34 uniquely identified issues (TABLE II).

TABLE L. DEFECT DATA PER CATEGORY AND TYPE.
Functional Non-funct.
Defects found by C M S C M S Total
Inspectors only 23 | 46 5 14 | 14 6 108
Inspectors and measurers 4 1 3 3 3 4 18
Measurers only 17 | 18 | 11 5 5 12 68
Sub-total: | 44 | 65 | 19 | 22 | 22 | 22 194
Total: 128 66
TABLE II. ISSUE DATA PER CATEGORY AND TYPE.
Issues found by launctlonai lzon-funclt . Total
Inspectors only 2 9 0 12 23
Inspectors and measurers 0 0 0 0 0
Measurers only 7 1 1 2 11
Sub-total: 9 10 1 14 34
Total: 19 15

In summary, measurers found 79 defects and issues
(68+11) that inspectors had not identified, during the same
elapsed time, while also providing the functional size of the
system. The analysis of defect data demonstrated a value-
added between 15% and 32% in defects found by any single
measurer over all inspectors together [4]. These results show
the influence of FSM on finding defects.

2) Functional size data

Functional size measurement results in COSMIC
Function Points (CFP) showed some variations among
measurers, ranging from 51 CFP to 62 CFP, with an average
size of 57 CFP and a standard deviation of 4.5.

Some of these size variations may be due to defects in the
SRS. Other sources of variations are discussed in section V.

3) Effort data

Measurers spent 58 minutes on average to measure and
find defects and issues, with a standard deviation of 12
minutes. The average relative effort was 1.0 min/CFP with a
standard deviation of 0.2.

Inspectors spent 59 minutes on average to find defects
and issues, with a standard deviation of 5 minutes. We





considered the level of effort to be equivalent between
measurers and inspectors.

III.  THIS EXPERIMENT

This paper reports on a similar experiment than those
described in section II, but using an improved version of the
SRS document, in which a significant portion of defects and
issues identified in the previous experiment have been fixed.

A. Objective of this experiment

The objective is to measure the effect of having fixed the
majority of identified defects on the functional size of the
software.

The mean was to perform an experiment involving
experienced practitioners skilled in measuring functional size
with the COSMIC method.

B. Experiment steps

1) Prepare the experiment

For this experiment, it was necessary to prepare an
improved version of the SRS: after the completion of the first
experiment, the uObserve SRS was edited by the
experimenter to fix most of identified defects (84%, see
TABLE III) and address most of issues (88%, see TABLE
V).

Three status descriptions were defined and applied in the
defects and issues log:

- Solved: specific modifications to the SRS solved

directly the defect or issue.

- Closed: solving specific defects or issues has made
this defect or issue obsolete, therefore solved as a
side-effect. It was deemed important be able to make
a distinction between defects and issues directly or
indirectly solved by modifications for data analysis.

- Open: the defect or issue has not yet been fixed or
addressed.

All defects found by measurers were either solved or
closed. Applied modifications were reviewed against the
defect list as well as the original version (v1.0) before
issuing the new SRS version (v2.0) [10].

TABLEIV. ISSUES ADDRESSING STATUS PER CATEGORY AND TYPE

FROM V1.0 TO V2.0 OF THE UOBSERVE SRS.

Functional Non-funct.
Issues status Q I Q I Total %
Solved 5 8 0 9
Closed 3 0 1 4 30 88%
Open 1 2 0 1 4 12%
Sub-total: 9 10 1 14
Total: 19 15 34 100%

Defects and issues that had an open status for v2.0
required a significant level of effort to find a suitable
solution. It was decided to pursue with this experiment using
nonetheless the significantly improved SRS document on the
basis that the perfect SRS might not exist or may require
unreasonable effort to obtain.

The new v2.0 SRS contains 15 use cases in the use case
model diagram. All of these use cases are described in details
in the functional requirements section of the SRS (the same
3.2 section as in v1.0 of the SRS).

Also, a measurement procedure was prepared to ensure
that all participants apply the same steps and the same
expected effort (Figure 3).

Your mission is to measure Functional Processes (FP) (section 3.2 only of

the uObserve SRS v2.0) with the COSMIC method while identifying

defects and issues (if you notice any). Measurement and defect

identification should take between 1.0 and 1.5 hour to complete.

1. Use the revision mode in MS-Word to measure by highlighting
FPs, triggering entries, and Data Groups (DG), then insert a

comment and simply indicate movements (EXRW). The
experimenter will cumulate this data.

2. Use comments also to indicate any defect, question or assumption
that may or may not be relevant to measurement.

3. Send back the commented file with the effort spent.

TABLE IIL. DEFECTS FIXING STATUS PER CATEGORY AND TYPE FROM
v1.0 TO v2.0 OF THE UOBSERVE SRS.
Defects Functional Non-funct. Total %
status C M S C M S ot ¢
Solved 38 53 17 11 14 16
Closed 3 5 o0 13 [ 2] 16 | %%
Open 3 7 2 10 5 4 31 16 %
Sub-total: | 44 | 65 | 19 | 22 | 22 | 22
Total: 128 66 194 100%

Figure 3. Measurement procedure of the experiment.

2) Invite experienced measurers
The same five experienced measurers were invited to

measure the functional size of the uObserve SRS v2.0. The
document was emailed to them along with the experimental
measurement procedure. All five invited experienced
practitioners accepted to participate in this experiment using
the procedure.

3) Compile data from participants

The following data was received from participants and

compiled into a spreadsheet:

- Their annotated copy of uObserve SRS v2.0, which
contained comments indicating defects, issues, and
measurement assumptions as well as detailed FSM
results.

- Effort spent applying the experiment measurement
procedure.

4) Objectively ensure accuracy of compiled data
A colleague independently verified that written notes
from participants were adequately captured in the experiment
spreadsheet. Those written notes contained defects, issues,
assumptions, and measurement data. Also, he verified that
the effort sent by participants by email was adequately
captured.






5) Analyze data
Data from this experiment was analyzed and compared to
data from the previous experiment.

C. Experiment results

1) Defects, issues, and assumptions data

Altogether, measurers found 11 defects and 5 issues in
v2.0 (see TABLE V). These numbers are significantly
smaller than what was found by measurers in v1.0 (86
defects and 11 issues). No duplicate were observed among
these items.

TABLE V. DEFECTS, ISSUES, AND MEASUREMENT ASSUMPTIONS, PER
CATEGORY AND TYPE, AS NOTED BY MEASURERS.
Type Defects Issues A
Category C M S Q 1
Functional 4 5 0 2 2 10
Non-functional 0 1 1 1 0 10
Sub-total: 4 6 1 3 2 20
Total: 11 5

2) Functional size data

The uObserve SRS v2.0 has 15 use cases (UC)
descriptions with identified triggering events and divided
into two distinct software applications.

One measurer assumed that the functional decomposition
was at the appropriate level after studying every UC and
applying the COSMIC rules and principles to his
understanding of the system. Another measurer assumed that
almost every event was a triggering event for a new
functional process. Their assumptions had low effect on their
size results but a significant effect on the number of
functional processes.

But measurer #5, who mentioned not having applied the
COSMIC method for a couple of years, did not see that the
two applications were users of each other, on top of both
having the same human user. Based on the assumption that
there was only one single human user for the whole system,
he considered that those UCs not involving that human user
should be ignored when measuring because he considered
them as being implementation UCs. This wrong assumption
led this measurer to apply the COSMIC method on half of
the average number of functional processes identified by the
other measurers. For that reason, size and effort data related
to v2.0 for this measurer were excluded from average and
standard deviation calculations (see TABLES VI and VII).

TABLE VIL FUNCTIONAL SIZE.
Measurer Functional size (CFP)
v1.0 v2.0 Difference

#1 61 68 +7
#2 51 97 +46
#3 57 81 +24
#4 62 71 +9

#5 (see note) 55 33 -22
Average: 57.2 79.3 21.5
Std.dev.: 4.5 13.1 18.0

TABLE VI NUMBER OF FUNCTIONAL PROCESSES IDENTIFIED.
Measurer Functional processes
v1.0 v2.0 Difference
#1 11 12 +1
#2 10 15 +5
#3 12 21 +9
#4 10 14 +4
#5 (see note) 11 8 -3
Average: 10.8 15.5 4.8
Std.dev.: 0.8 3.9 33

Note: v2.0 data excluded from average and std.dev. due to wrong measurement assumption.

Note: Size excluded from average and std.dev. due to a wrong measurement assumption.

3) Effort data
TABLE VIII shows the effort (in minutes) and the
relative effort (in minutes per CFP) spent by each measurer,
with the average and standard deviation.

TABLE VIII.  ABSOLUTE EFFORT AND RELATIVE EFFORT SPENT BY
MEASURERS.
Measurer Effort Size Relative effort
(minutes) (CFP) (minute/CFP)
#1 90 68 1.3
#2 240 97 2.5
#3 90 81 1.1
#4 76 71 1.1
#5 (see note) 90 33 2.7
Average: 117 79 15
Std dev.: 69 13 0.7

Note: Relative effort and size excluded from average and Std.dev. due wrong measurement
assumption.

Compared to the effort required to measure v1.0, the
effort to measure v2.0 was 102% higher on average. The
relative effort was 50% higher on average with a standard
deviation three times higher, when excluding data from
measurer #5.

Measurer #2 reported his effort result significantly higher
than all other measurers, mentioning that he took time at the
first reading of the SRS to ensure all use cases were indeed
functional processes.

IV. ANALYSIS

A. Measurement assumptions and effect on results

Differences in measurement results can all be explained
with assumptions that were explicitly noted by measurers. In
industry, measurers usually have access to the SRS author or
one of the project’ software engineers to verify their
assumptions against the reality before completing the
measurement. This step has not occurred in this experiment.
Therefore, when a wrong assumption is made, the
corresponding functional size is also correspondingly
inaccurate.

Documenting measurement assumptions is essential in
order to verify and compare measurement results. Important
differences are likely to occur when wrong assumptions are
made on:

- The level of decomposition: when measuring the
software size of any system, it is of primary
importance that the level of decomposition be at
such a level that the software boundaries become






visible. Otherwise, the measurement exercise
becomes meaningless as it does not measure
software but an abstraction of one or many different
software composing that system.

- Identified boundaries: many event-driven systems
are composed of more than one application, each of
which may be a functional user candidate of another.
Adequately identifying the software boundaries is
directly linked with the assumed “level of
decomposition”. When assumed to be at the
“system” level, the software boundaries may not be
visible. Any wrong assumption in that matter has an
effect on the measured size and the number of
identified functional users.

- Identified functional users: human users are the
easiest to identify. Even when software boundaries
are adequately identified, it is possible that some
functional users may be missed, in particular when
the functional documentation is unclear about
interfaces. Any missed functional user (peer
software application, scheduler, or hardware device)
has a direct impact on the measured size.

- The functional processes: when applying the
COSMIC method measurement  procedure,
triggering events must be identified to adequately
identify functional processes. Measurement of event-
driven software applications is particularly sensitive
to this step. Expert measurement results of SRS v2.0
showed significant differences in the number of
functional processes, mainly for stating different
assumptions on whether an event is considered
triggering a separate functional process or is part of
an existing functional process.

- The data model: information systems
documentation often provides a data model that is
used as an input for identifying data groups and
related data movements. Data models can take many
forms, such as an entity-relation diagram or a class
diagram. Still, data models may provide all required
information to clearly identify Read and Write data
movements, but few or no information on Entry and
eXit data movements related to interfaces with the
identified functional users. Any wrong assumption
on the data model has an effect on the functional
size.

B. Effect of defects on FSM results

With the majority of defects fixed in v2.0, the average
functional size has increased 39% on average. This
significant difference is largely caused by requirements that
were clearer, more complete, and consistent. Therefore, the
results suggest that these defects had an influence on the
functional size.

C. Significantly fewer defects and issues

It was expected that a significantly smaller number of
defects would be found while measuring uObserve SRS v2.0
in comparison to the number of defects found in v1.0. Some
participants stated they found only few defects. One

measurer stated that he did not have the time to note more
defects. There is a possibility that measurers would have
found more defects if allotted more time.

D. Sub-optimized mechanism applied

Applying the COSMIC FSM method using the revision
mode in MS-Word might not have been the best optimal
measurement mechanism, as noted by some measurers.
Handwriting measurement on a printed copy of the SRS
would have given them with more time to identify defects.
On the other hand, taking these notes directly in an electronic
file simplified the verification of measurement results,
defects, issues, and assumptions.

E. Threat to validity

Experiments described in this paper compiled data from a
relatively small number of participants. Results and analysis
could be different with a larger sample. Measurement results
from experiments with inexperienced measurers on the same
SRS (v1.0 and v2.0) showed that these new practitioners did
not apply the COSMIC method measurement procedure
adequately, and could not be included in the research
reported here.

V. DISCUSSION AND FUTURE WORK

In metrology, it is well accepted that to each
measurement results there is an associated measurement
uncertainty [11]. This seems to be especially the case when
dealing with event-driven software applications, due to the
unfamiliarity of those accustomed to measure traditional
management information application. Measurers of event-
driven applications face many challenges, such as adequately
identifying the applications boundaries, their functional
users, their functional processes, and their data groups. If
such applications are not using a database, their SRS are not
likely to contain a data model making it more challenging for
measurers to come up with accurate and repeatable
functional size measurements results.

At the time this paper was being written, a new COSMIC
guideline was being drafted to help improve repeatability
when measuring real-time applications. We recommend to
include the findings of this experiment in the future
COSMIC document to guide any COSMIC practitioners in
applying the rules and principles.

Future work includes addressing remaining known SRS
defects and issues in order to publish v3.0 of the uObserve
SRS as an agreed measurement case study.
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— VOTRE ACCELERATEUR
CRIM TECHNOLOGIQUE

Software Inspection
Workshop

Workshop Objectives 4

» Provide a level of awareness on inspection
practices in the software industry

« Demonstrate flexibility in a formal technical
review method

All rights reserved © 2003 CRIM

History criM

» Created in the late 60’s (IBM)
» Published by Fagan in the 70’s

« Many methods developed over the last 10
years :

— We will show an adaptation of Tom Gilb and
Dorothy Graham’s work

— Deployed and optimized over 2000 software
inspections
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Why Inspect ? cRim
* Quality : Find and correct defects
 Productivity : Reduce time-to-market
 Efficiency : Correct defects at their point of origin

e Cost:

— up to 1,000 times cheaper to correct an error
during analysis than during test

— up to 40,000 times if the defect is correct before
deployment!
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Inspection Objectives
 Find and fix defects

Help the developer
Reduce time-to-market

Alleviate the « downstream » effect of
defects

Train team members (knowledge
transfer)

Process improvement
And many more!
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An Inspection is ... cRiM

* Inner consistency checking of all related
documents, by peers

» Verifying against defined best practices (rules,
checklists)

* One efficient way to provide feedback on the
author’s work

A formal communication mechanism between
team members

+ A systematic, disciplined, and measured process

* Only done if measurably profitable!
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Inspection Is Not...

 Design Optimization

Quality of design approval

Level of ambition approval
A discussion forum

A bureaucratic routine!

. \J/
The Inspection Process -y
p ______________ CRIM
Egtfy/E_xit Roles Rules | | Checklists !
riteria : |
Auth I“““-E ______
uthor l l 1 v Inspection
Product Inspection Process .| Form
considered (documented) 7
ready to inspect — o/ — — — — — T
v
ources <l el Bl IEl =] |2 o Inspecti
) T |=| |2 pection
(Physical, g gl e el B Ls L Database
electronic, I EINs _’m =>1e
or references) | N | |« © ™~ ~_
I [ N O (S () S | Process

Re-inspection:, \: Improvement !
required  >----7 ! Suggestions |
% Defects % """"""""
Noted
o . Inspection

Leader Trained Inspectors
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Inspection Rules : Some Examples :ﬁ:

» Generic * Requirements
— Complete — Testable
— Clear — High-level
— Consistent — Elementary
- qurect « Code
— Brief — Confined
— Relevant _ Complexity

* Design — Style

— Loose coupling
— High cohesion
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Most Common Inspector Roles c\ﬁ:

* Logic « Design
- Requi — Coupling
eqU!I‘ements — Cohesion
« User interface
o * Rules
— Usability _
— Consistency * Algorlthm
« Standards + Graphics
* Quality « Financial
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Inspecting: The Key Points :ﬁ

» 2to 5 inspectors :
— at least 2 different roles
—the author cannot be the inspection leader
—the author can be an inspector with at least 2
other inspectors

* Inspect slowly to find more important

defects :
— 3 to 5 pages/hour for most documents
— up to 20 pages/hour for code (~1,000 LOC)
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Inspecting: The Key Points (con’t) :ﬁ

« Small chunks :
— 10 pages or less (1 page = 300 words)
— Keep inspection time below 2 hrs

« Attitude, attitude, attitude!
— Respect
— Professionalism
— Minded to help the author
— Aim for excellence
— Give/share/receive
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Defect Density to Expect b
Defect Density per Inspection

16

14 0
g 12
g 10 @ Major
% 8 @ Minor
§ i : 0 Spelling
H*

2

0

Inspection #

Defects Found Over Time cam

At the organizational level, all defect types included

# Defects

Time
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Time

Inspection exercise cRiM

» The apple strudel recipe
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Automated Tools c\ﬁ

» Useful to efficiently verify entry criteria
— Spell checkers for most text documents
— Automated code inspection tools
— Requirements analyzers to verify that
requirements are written in an expected
format (ex.: NASA ARM Tool)
» Spreadsheet or database to analyze
inspection measures
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\J
Process Improvement cRiM

At the end of the logging meeting, identify most
important defects (20%-80% rule) and
brainstorm on possible causes:

— Lack of training
— Incomplete or missing checklist
— Additional guidelines required

— Technical documents need to be view by a technical
writer first

— efc.

 Follow-up by inspection leader (or SEPG)
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Quality Assurance Role =

 Audit inspection process usage

* Inspect with a role such as « standard » or
« quality »

« Show « due diligence »
— Have its own documents inspected

All rights reserved © 2003 CRIM

Manager Role c\ﬁ:

» Support inspection process usage
* Provide resources
* NEVER ask for individual inspection results

« Show « due diligence »
— Have its own documents inspected

» Show enthusiasm on positive results
« Sanction the “outlaws”

* Do not inspect subordinate's work
— unless they insist
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Return On Investment

+ Ratio of rework saved by inspection hour :
— According to Gilb = 9.3 : 1
— According to an IBM study = 18 : 1

» Account for :
— Cost of quality (inspection effort)
— Cost of non-quality

— Corollaries (hard to put numbers on)

» More efficient software development teams (better
productivity through enhanced communication)

+ Organization’s reputation

Leverage

Positive attitude towards quality
Willingness to improve at all levels
Customer or contractual requirements

Working climate that promotes :
— respect

— excellence

—innovation
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Barriers

Lack of resources

Previous bad experience

A culture of blame

Big egos, prima donna behaviours
Opinion leaders who reject any process
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Where to start?

Assign an inspection coordinator

Train or coach on inspections

— Coordinator or leader : at least 2 days

— Inspectors : +/- 2 hours

Document process/method (1 to 2 pages)
— Complete with annexes

— Entry and exit criteria

— Generic rules to start

— List of roles

Pilot projects
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. . v v
You certainly have questions ? = References =

« Tom Gilb and Dorothy Graham, Software Inspections,
Addison-Wesley, 1993

« Karl E. Weigers, Peer Reviews in Software: A Practical
Guide, Addison-Wesley, 2002

« Tom Gilb, Document Inspection Team Leader Course
material, version 8.21, 1996

* Roger S. Pressman, Software Engineering: A
Practitioner’s Approach, 5th edition, McGraw-Hill, 2001

+ Partick D’Astous, Les aspects de I'échange d’information
dans un processus de génie logiciel, Ecole
Polytechnique de Montréal, 1996

« Karl E. Wiegers, Software Requirements, Microsoft
—_Press, 2000

Lets inspeci!
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Contact ;{a

Sylvie Trudel

Software Engineering Consultant
sylvie.trudel@crim.ca

(514) 840-1235 ext. 4562

CRIM Software Test Center
WwWw.crim.ca

All rights reserved © 2003 CRIM







Begin

Author N

Inspection

Form

A

Entry
criteria
are met

Sources
(physical,
electronic or

reference)

Product
(Printed,
physical or
electronic)

Step 1

Plan the inspection

Objective:
¢ Ensure that the

product

is ready for inspection

Activities for author:

« Fill the "Request" section
of the inspection form

« Send Inspection folder to

the Inspection Leader(IL)

Activities for IL:

Ensure completeness of
Inspection folder

Ensure participants have
access to product's
sources

Assess product
readiness for inspection

Measures:

Effort (staff hours)
Product size and type of
size (e.g. pages, SLOC,
or CFP)

A

Inspection Folder:

Product
Sources-or their reference
Inspection form (electronic)

/l\}

-/

Inspection Method

Objectives:
¢ Help the author(s)
¢ Find and correct defects

processes to find and avoid defects

e Train team members by gaining knowledge of peers' products and

@]

o~ ng

Defectl/issue type:

Critical or major: Defect that is likely to cause rework, will prevent understanding or desired
functionality.

Minor: Information is wrong or incomplete but does not prevent understanding.
Syntax or spelling defect.
Improvement: the product can stay as is but would be better with the improvement.
Question: any question to the product author/writer.

Yes

|||||||| 1
ves Rules Checklists « Build as the method is used in projects
(Generic and (By Product | « Maintained by Inspection Leaders
. « Ch d b rticipant:
Roles Specific) Type) ! anges proposed by participants
T
Step 2 Step 3 Step 4

Open the inspection

Explain Issues

Inspect the product (Logging Meeting)

Objective:

« Obtain commitment from
participants (role, effort,
schedule, source to use)

Activities for IL:

« Fill the "Open" &
"Checking" sections of
Inspection form
(inspectors, roles,
planned effort)

¢ Determine Rules and
Checklists to be used

« Select the inspection
mode (serial or parallel
or part of both)

« Open the inspection in
the repository

« Hold a kick-off meeting
(if necessary) to explain
the context of the
inspection and validate
role assignments

« Send the folder to
inspectors IAW the
selected mode

Measures:
« Effort (staff hours)

- 3 |Inspection
(

Inspection
Repository

folder:

e inspection
form (printed)

v

Objective: Objectives:
« Identify all possible issues ¢ Author understands all
by type (C/M/S/Q/) issues

— « Inspectors find more issues
Activities for Inspectors:

« Inspect product using rules
and/or checklists
« Annotate issues type in a

Activities for IL:

¢ Organize the logging
meeting with all inspectors
and authors

—

—

Step5 Step 6
Update the inspected Re-check with issues
product
Objective: Objective:

¢ All defects are corrected

circle* (C/M/S/Q/I) (each
inspector uses a different
color pen when serial
mode is selected)
Explain the issue and/or
suggest a solution
Report the number of
issues found by type on
the inspection form
("Checking" section)
Bring the inspection folder
to the next inspector (if
serial mode) or the IL
when completed

Note: Any inspector can ask
to reject the inspection, if too
many defects/issues are
found.

Measures:

Effort (staff hours)
Number of issues by type

A

Inspection folder:

Product (annotated with
issues by type)
Inspection form

/I\)

issues by type on the
"Logging" row of the
inspection form
Activities for Inspectors:
¢ Explain all issues/errors
found to the authors

issues
Activities for Author(s):
¢ Ask any clarification to
understand every issue
All (optional):

issues and suggest
improvement to the
concerned processes

¢ Conduct logging meeting
¢ Report the number of new

Activities for Author(s)):

¢ Modify product IAW the
issues noted

¢ Cross-out the error type
circle when the error is
corrected

« Fill the "Edit" portion on
the inspection form

« Put the corrected
product in the inspection
folder

¢ Organize the "Re-check"
with inspectors and IL

« Defects correction have
not introduced new
defects

« Try to find and identify more

¢ Analyses the most important

Measures:

« Effort (staff hours)

« Number of corrected
issues by type

¢ Number of issues (not
corrected) by type

Activities for Inspectors:
« Review the corrections/
modifications with the

issues noted and
approve them

« Decide disposition of
product inspection
(accepted, rejected or
accepted with minor
modifications)

Activities for Author(s):

« If no errors found, give
the inspection folder to
the IL

Measures:

« Effort (staff hours)

« Number of new issues
found

A

Measures:
« Effort (staff hours)

type

¢ Number of new issues by

A

Inspection folder:
e Product (corrected)
e Inspection form

/|\}

Inspection folder:
e Product (corrected and
annotated)

Inspection folder:

by type)
¢ Inspection form

e Product (annotated with issues

*Example:

@ inspec

... in the ispection ...

Acronyms:

IL Inspection Leader
1AW In Accordance With
FFP Full Function Points
SLOC Source Lines Of
Code

Errors
found?

no

Step 7

Close the inspection

Objective:
« Inspection metrics
repository is updated

Activities for IL:

« Complete the
"Closing" portion of the
inspection Form

« Report the number of
corrected errors by
type in the repository

« Close inspection in the
repository

« File the inspection
folder in the project
folder

Measures:
« Effort (staff hours)

Inspection

Repository

End
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Inspection Form

Request section

Filled by the document author

Name of the author(s):

Date of request ( yyyy-mm-dd ):

Identification of product to be inspected:

Identification of source document(s),
drawing(s) or other product(s):

Applicable Rules & Checklists:

Quantity:

Product size:
Type:

Inspection due for (yyyy-mm-dd; hh:mm) :

Project name:

Life cycle activity or phase: Effort (Plan):
Charge code:
Open section Filled by the inspection leader
Name of the inspection leader: Inspection ID: # Participants Kick off duration Effort (kick off)
Checking section Filled by all inspectors at each iteration
Inspection mode: » 15 min. = 0.25 h
Serial [ Parallel [ ©we O @ i =028
x
S -
5 5 B
Inspector name Role(s) g B qE, 5 Date Effort

- f=] > 0= (]

< ] = =) 7] ©

2 E| 8| 8| 8| =

o = [77] E (<] =
Logging meeting All X
Re-check with issues All X
Total number of issues found:
Edit section Filled by the author
Number of errors NOT corrected:
Closing section Filled by the inspection leader
Total number of errors corrected: | ‘ ‘ ‘
Disposition:  Accepted [] Rejected [[] Accepted provisionally Total effort:

Comments or notes:
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Inspection method

Inspection folder:

« Product

« Sources

. Inspection form

Inspection folder:
. Inspection form

Inspection
Repository

Inspection folder:
« Product (annotated with
issues by type)

=
Start Author
‘_/
Product
to inspect
I \/\1 Sy
X &| Plan the inspection
n
Inspection j
form
X
\ roduc
No ready?
Yes
v
o~
Roles €| Open the inspection
w N
Rules :
— [
\/_\
T &| Inspect the product
ecklists oD
| N
L__ 7=
A
< -
Objectives: o Exp!aln ISSUGIS
«  Help the author(s) ( b (Logging meeting)

Find and correct defects

Train team members by gaining
knowledge of peers' products and
processes to find and avoid defects.

. Inspection form

-

Inspection folder:
« Product (annotated with
issues by type)

Step 5

Update the inspected
product

« Inspection form

-

Inspection folder:
« Product (corrected)

Step 6

Re-check with issues

A

« Inspection form

\_/_\

Inspection folder:
« Product (corrected and
annotated)

Defectl/issue types:

Critical or major: Defect that is likely
to cause rework, will prevent
understanding or desired functionality.
Minor: Information is wrong or
incomplete but does not prevent
understanding.

Syntax or spelling defect.
Improvement: the product can stay as
is but would be better with the
improvement.

Question: any question to the product
author/writer.

Errors

found?

No
A 4

Step 7

Close the inspection

End

« Inspection form

-

-
Inspection
Repository








CHECKING ROLES


The checkers should be assigned a particular role, which ensures that they have a unique viewpoint. This role should be assigned with a view to their special interests and talents.


It is important to note that “roles” encourage and permit individuals to do a particular defect-searching task better than their colleagues. It does not give them exclusive territory over that defect type, and any defect is fair game for all checkers. The Inspection Leader is not limited to suggesting only one single role to one person. Multiple and overlapping roles may be assigned.


The whole situation is very much like a ball team coach assigning players special roles in an effort to compete better against opposing teams, and setting up a team for defensive play where every player guards a different member of the opposition.


If individuals have a warm feeling about a favorite role, they should get it. If the Inspection Leader refused to formally assign it - they can do it anyway! The inspection form and the kick-off meeting should make all checkers aware of the special roles of the other checkers.


You can use your imagination, knowledge of the application, and the individuals concerned to select appropriate roles. The important thing for the final results is that the duplication of potential defect assertions is minimized, and unique issue contributions maximized.


Here are some examples of roles:


1. BACKWARDS: Concentrate on the material from the back pages/paragraphs first (procedural role). To ensure same level of concentration by the participants throughout the product, for voluminous inspections (more than 10 pages).


2. FINANCIAL: Concentrate on cost and revenue implications, estimates uncertainty, dates, quantities.


3. GRAPHICAL: Concentrate on all graphics and symbols.


4. INTERFACES: Concentrate on all interfaces (if applicable).


5. *LOGIC: Concentrate on logical aspect of the product under inspection, making sure that “everything holds together” (catchall role).


6. RULES: Pay special attention to the rules for this product (document role).


7. SERVICE: Concentrate on field service, maintenance, supply, and installation.


8. *STANDARD: Make sure that agreed standards are respected (Quality assurance role).


9. SYNTAX: Concentrate on syntax of text (when applicable) and spelling. Useful for non-technical documents written by technical people.


10. SYSTEM: Concentrate on the wider system implications (hardware, documentation, selling, and timing of delivery).


11. *TESTER: Concentrate on test considerations (testability, test requirements, order of testing and order of development for parallel testing, and so on).


12. *USER: Concentrate on the user or customer point of view (checklist or view point role).


* Most applicable roles.















































Peer Review Rules


Generic Rules (applicable to any type of information):


1. COMPLETE : Information shall be complete for its intended purpose.


2. CLEAR : Information shall be clear for its intended reader.


3. CORRECT : Information shall be free of errors.


4. CONSISTENT : Information shall be consistent within its content, and with other information it references or from which it derivates.


5. RELEVANT : All information shall be pertinent to the section or context it is used.


6. BRIEF : Information shall be presented in a suscint manner.


7. REFERENCE : All references contained in the information shall be correct and verifiable.


8. RISK : Any known risk that can be derived from a statement shall clearly be cited.


Requirements Rules (applicable to written requirements) :


1. TESTABLE : A requirement shall be testable by any means.


2. ELEMENTARY : Requirements shall be stated at the lowest possible level.  A requirement shall contain only one testable item.  As a guideline, if two or more things have to be tested in order to validate the requirement, then it is not expressed at the elementary level.


3. NEED : A requirement shall be stated in term of final needs, not perceived means (state the « What », not the « How »).


Design Rules :


1. CONTRACT : A design component shall state its contract with other design components. A contract is described in terms of Roles & Responsibilities which state :


1.1. what is requested from which component for this component to work, 


1.2. what it will do, 


1.3. what service or information it will make accessible to other components (regardless of which) and, 


1.4. what events will be broadcasted.



Functional Requirement Improvements

through Size Measurement:

A Case Study with Inexperienced Measurers

Sylvie Trudel

Pyxis Technologie
Laval, Canada
e-mail: strudel @pyxis-tech.com

Abstract— This paper reports on a research project
investigating the contribution of functional size measurers to
finding defects in requirements. It describes an experiment
where the same requirements document was inspected by a
number of inspectors, as well as by a number of measurers. All
participants had limited experience in both inspecting and
measuring. The number and types of defects found by the two
groups are compared and discussed. For this experiment, the
measurers used COSMIC - ISO 19761 to measure functional
size and to find defects. Results show an increase in defect
identification when both inspection and functional size
measurement are used to find and report defects.

Keywords-  Functional size; requirements;  quality;
improvement; measurement; COSMIC; FSM; inspection; review.

L INTRODUCTION

A software requirement is a property that must be
exhibited by software developed or adapted to solve a
particular problem [1]. Requirements generally fall into two
categories: functional and non functional. Functional
requirements describe the functions that the software is to
execute; for example, formatting text or modulating a signal.
Non functional requirements are those that act to constrain
the solution. Functional requirements describe the software’s
functionalities, while non functional requirements, also
called technical and quality requirements, describe the
software’s attributes, such as performance, security, and
reliability. The research reported here focuses on functional
requirements.

Requirements impact all phases of the software life cycle,
as shown in Figure 1. Therefore, ambiguous, incomplete, and
incorrect requirements may negatively impact all phases if
they are not detected early enough to be corrected. When
they are not found in a timely manner, they will typically
require rework to rectify work performed in previous phases
of the software development life cycle.

To minimize rework effort and the cost to fix defects at
later phases in the development life cycle, many
organizations apply review techniques to their requirements
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documents [3]. These techniques typically include a set of
rules to help requirements authors and reviewers achieve the
quality attributes of their requirements, such as those stated
in IEEE-Std-830-1998 [2]:

e “correct”,

¢ “unambiguous”,

e “complete”,
e “consistent”, and
e “verifiable”.
Project
management
I Functional
Concept of

Requirements

operations | .
Non functional

Architecture

Documentation

Figure 1. Requirement usage in software development life cycle phases.

During the early phases of a software development life
cycle, the requirements documents are also used as inputs to
the estimation process, including measuring functional size
of the software to be developed as input to the estimation
process. The quality of a requirements document is therefore
important, and will impact the consistency of the
measurement results, as well as the level of confidence in the
estimation outcomes [6].





This paper describes an experiment performed with
participants who were inexperienced at measurement, but
who had wvarious level of experience in software
development. In addition, we looked at the quality of the
document input to the measurement process and reported our
findings. Our experiment was part of a broader research
program aimed at determining whether functional size
measurement (FSM) could be used as a functional
requirement defect identification mechanism, and at
comparing it with more traditional mechanisms, such as
inspections or other forms of peer review.

In this experiment, the same requirements document was
measured by six participants without previous industry
experience in COSMIC measurement. These measurers had
recently learned the COSMIC method — ISO 19761 — that
they used to perform functional size measurement.
Meanwhile, the same requirements document was inspected
by ten inspectors, nine of whom had limited, or some,
experience in performing peer reviews.

This paper is organized as follows: Section 2 presents an
overview of the COSMIC measurement method; Section 3,
the context of the experiment; Section 4, the experimental
data; Section 5, the data analysis; and Section 6, a
discussion.

II.  THE INSPECTION METHOD

An inspection [3] is a review technique known to be
efficient in identifying defects, but, like any other review
technique, it does not guarantee that all defects will be found.
To increase efficiency in finding defects in software artifacts,
it is recommended that organizations use several techniques.
Review efficiency reflects the ability of a software team to
identify defects in an artifact and remove them. Review
efficiency can be measured in the number of defects found in
that artifact at review time, compared with the total number
of defects found in the whole software project, the origin for
which can be traced back to that same artifact. Another
commonly found measure related to software reviews is the
average effort spent per defect (critical and minor).

The inspection method used in the experiment was an
adaptation from Gilb and Graham’s work [5]. This
inspection method has been applied successfully in a
Canadian organization [11] more than 2000 times over a four
years period and numerous times in other Canadian
organizations over the last seven years [10]. It consisted of
seven steps, along with exit criteria, as shown in Figure 2.

Two inspection modes were defined in the inspection
method: “parallel” and “serial”. In parallel mode, every
inspector has a copy of the artifact to inspect and they all
perform their individual checking at the same time. In serial
mode, one copy only of the artifact to inspect is moved from
the first inspector to the last inspector on the inspectors list,
allowing inspectors to learn from the defects identified by
previous inspectors.

These seven steps are generally applied in the software
industry, only the first four of which are relevant in this
experiment.

| 1. Plan the inspection |

[Document ready{} forinspection]

| 2. Hold a kick-off meeting |
[Commitment obtained {} from participants]

| 3. Perform individual checking |

[Defects {} found]

| 4. Conduct a logging meeting |

[Defects understood{} by author]
| 5. Edit document |

[Defects< L fixed]

| 6. Verify corrections |
[No new defects {} introduced]

7. Close inspection

Figure 2. Steps of the inspection method.

III. THE COSMIC METHOD

FSM is a means for measuring the size of a software
application, regardless of the technology used to implement
it.

The COSMIC functional size measurement method [6] is
supported by the Common Software Measurement
International Consortium (COSMIC) and is a recognized
international standard (ISO 19761 [7]). While measuring
software functional size with the COSMIC method, the
software functional processes and their triggering events
must be identified. The functional process is an elementary
component of a set of user requirements triggered by one or
more triggering events, either directly or indirectly, via an
actor. The triggering event is an event occurring outside the
boundary of the measured software and which initiates one
or more functional processes.

Then, for every functional process found, the measurer
identifies all the data groups that are manipulated. Data
group manipulations are materialized through data
movements, which can be of four types: Entry (E), Exit (X),
Read (R), or Write (W). A data group is defined as follows:

“A data group is a distinct, non empty, non ordered
and non redundant set of data attributes where
each included data attribute describes a
complementary aspect of the same object of
interest.” [7]

The data movement is the unit of measurement in this
method, and is a base functional component that moves one
or more data attributes belonging to a single data group. The
sub processes of each functional process constitute
sequences of events, and a functional process comprises at
least two data movement types: an Entry, plus at least either
an Exit or a Write. An Entry moves a data group, which is a
set of data attributes, from a user across the boundary into
the functional process, while an Exit moves a data group
from a functional process across the boundary to the user
requiring it. A Write moves a data group lying inside the





functional process to persistent storage, and a Read moves a
data group from persistent storage to the functional process.
See Figure 3. for an illustration of the generic flow of data
groups through software from a functional perspective.

« Frontend » « Back end »

24 o~ e
2 | 110 Software to measure
3 ' | hardware —
Actors m |
Entry (E) Functional |{Read (R) |
process 1
— »
=}
eXit (X) f B 3
| Functional g
| process 2 g
User or 5
device T
Write
l Functional | W)
process n

v

Figure 3. Generic flow of data through software from a functional
perspective.

IV. THE EXPERIMENT

A. Purpose and objective of the experiment

The research reported here was part of a broader research
project to determine whether or not FSM could be used as a
functional requirement defect identification mechanism, and
to measure the number of defect found and average effort to
identify a defect as compared to more traditional
mechanisms, such as inspections or other forms of peer
review. The main objective of the project was to measure the
value-added of the COSMIC method as a means for finding
defects in software functional requirements over an
inspection method.

This research project included experiments with both
experienced and inexperienced measurers. Previous
experiment using the same requirements document being
measured independently by a group of experts [4] has shown
value-added in defect identification over the applied
inspection method (described in Section II) ranged from 16%
to 32% of defects identified by measurers that were
overlooked by a group of experienced inspectors. But this
previous research did not look at the value-added when
involving inexperienced measurers.

This paper reports only on the experiment with
inexperienced measurers (less than one month) and
inspectors with limited experience (one year on average,
maximum of three years). The purpose was to perform an
experiment involving software engineers who had recently
acquired knowledge in measuring software functional size
with the COSMIC method, but with limited practical
experience: these measurers had to measure a requirements

document, while identifying any defects in the functional
requirements.

In order to ensure objectivity, special care was taken to
choose measurers inexperienced in FSM and inspectors with
limited inspection experience.

B.  The requirements document

The software requirements specification (SRS) document
that was chosen for the experiment was compliant with
IEEE-Std-830 in terms of its structure and content. This SRS
was also compliant with UML 2.0 [8] for the use case
diagram, the behavioral state machine, and use case details.

1) SRS overview

The SRS document contains 16 pages of descriptive text
in English, and consists of approximately 2900 words [9].

e Section 1 of the SRS contains the introduction, the
purpose and scope, the project objectives,
background information, and references.

e Section 2 provides a high-level description of the
system to develop, the list of features and functions
(included and excluded), user characteristics, as well
as assumptions, constraints, and dependencies.

e Section 3 lists all the specific requirements,
beginning with the user interface and its prototype
and the hardware interfaces, followed by functional
requirements (Section 3.2), and quality requirements
(Section 3.3).

2) SRS usage

The participants were instructed to read all three sections
of the SRS to better understand the software to be developed
and its context, but, for the purposes of the experiment, they
were asked to concentrate on Section 3.2, which contained
the functional requirements.

This SRS document was used in 2004 to develop a
usability testing software application that was used as a proof
of concept in a laboratory specialized in developing and
testing advanced user interfaces. This software application
development project was a success.

C. The participants

1) The inspectors

An inspector is a person participating in an instance of
the inspection method, specifically performing step 3. Nine
inspectors participated in the experiment. Five of them were
industry practitioners enrolled in a graduate course on
software measurement; the other four inspectors were
graduate students also enrolled in a graduate course on
software measurement. Their software engineering
experience ranged from “limited” and ‘“undergraduate
degree” to 8 years. However, their experience in reviewing
software documents ranged from three months to three years,
with an average of one year.

A tenth participant had over 29 years of experience in
software projects and at least four years in formal reviews,
which did not match the “limited” inspection experience that
was required for this experiment. Because she was highly
skilled in SRS inspections, she was asked to play the role of
inspection leader, ensuring that the SRS author understood





every defect and issue description during the logging
meeting step.
2) The measurers

A measurer is a person applying an FSM method. Six
measurers participated in the experiment. All of them had
learned the COSMIC method less than a month prior to the
experiment. Five of them had successfully passed the
COSMIC Entry-Level certification exam. They all had
limited practice in applying the COSMIC method. Their
experience in Information Technology (IT) ranged from 2 to
12 years; at the time of the experiment, they held a full-time
job in software engineering while pursuing a software
engineering Master's degree or PhD.

D. Steps of the experiment
The experiment consisted of the following steps applied
prior to and during the experiment.
1) Experimental setup
a) Prepare material
Prior to the workshop experiment, the SRS document
was reviewed by a peer to remove most of the spelling and
syntax defects. Other minor issues were also identified and
fixed. The inspection training material (e.g. templates and
procedures) used in this experiment came from industry
practice [10], [11].
The experiment material included:
i. The SRS document;

ii. A description of the inspection method, detailing
the seven steps;

iii. An inspection form for data collection;
iv. A defined set of rules;
v. A defined set of inspector roles;

vi. Definitions of defect and issue types [12] (see
TABLE L ); and

vii. Definitions of defect categories (see TABLE II. ).

TABLE L.
DEFINITIONS OF DEFECT AND ISSUE TYPES.
Type Definition

Critical or major Defect likely to cause rework, or prevent
understanding or desired functionality

Minor Information erroneous or incomplete, but does
not prevent understanding

Spelling/Syntax Error in spelling or syntax

Improvement Product can stay as is, but it would be better if
the improvement suggestion were implemented

Question Addressed to the author of the document

Improvement suggestions and questions are considered
as issues, not defects. However, a question may later be
transformed into a critical or minor defect, depending upon
the nature of the question and the answer to it.

Defect categories were defined for analysis purposes,
since measurement should primarily deal with the functional
description of the system to be developed.

TABLE II.
DEFINITIONS OF DEFECT CATEGORIES.

Category Definition

Functional Defect related to functional requirements or functional

description of the system

Non functional Defect not related to functional requirements or to

functional description of the system

Undetermined Defect could not be categorized as Functional or Non

functional when first identified

b) Request participation
Participants in the experiment were drawn from graduate
software measurement course students. All participants who
volunteered for the experiment had to indicate their
experience in either applying a peer review method or
applying the COSMIC method.
2) Provide training on the inspection method
A one-hour training session was provided to all
participants on the inspection method, the rules, the roles,
and the behaviors to expect from inspection participants.
3) Perform the inspection
a) Plan the inspection
For this experiment, the required inspection roles were
chosen from the list of roles (see TABLE III. ). Assigning
several inspector roles per inspection team was aimed at
maximizing defect identification, since many perspectives
were being applied.

TABLE III.
REQUIRED INSPECTOR ROLES AND THEIR DEFINITION.
Role Definition
Logic Focus on the logical aspects of the product under

inspection, ensuring that “everything holds together”
(catch-all role)

User Focus on the user or customer point of view
(checklist or viewpoint role)

Focus on test considerations (testability, test
requirements, order of testing, and order of
development for parallel testing, and so on)

Tester

The inspection scope was defined in Section 3.2 of the
SRS, the physical size of which was measured at 1735
words. Thus, the planned individual checking effort was set
to 1 hour and 10 minutes (70 minutes) based on an
inspection rate of 5 pages per hour (one page=300 words).
Because of the experiment time constraints, the parallel
inspection mode was applied, i.e. every inspector had a copy
of the SRS and they performed their individual checking at
the same time.

The inspection was planned right after the inspection
training and required 15 minutes of effort.

b) Hold a kick-off meeting

A brief overview of the SRS was provided to the
participants by one of the SRS authors. Instructions were
given to the inspectors to categorize every defect identified
into F, N, or U, along with the defect type (see TABLE I. ).

Roles were assigned to the inspectors, and they all agreed
to play those roles.






The inspection kick-off duration was 10 minutes, with a
total of eleven participants: nine inspectors, one inspection
leader, and the writer of the SRS.

¢) Perform individual checking

The inspectors performed their individual checking,
playing their assigned roles to the best of their ability.
Defects and issues were identified and noted on each
inspector’s copy of the SRS, along with their respective
types and categories. Inspectors stopped the individual
checking activity when they were convinced they had
completed the required verification.

Then, each inspector compiled the number of defects per
type and reported these data on the inspection form. They
also measured their individual checking effort and noted it
on the same form.

d) Perform functional size measurement

The inspection training provided guidance on the defect
types and categories to the measurers, who also attended the
training session. When the SRS author handed a printed copy
of the SRS to each measurer, the measurers were asked to
apply the COSMIC measurement method and to identify any
defect and issue they found, along with the corresponding
type and category.

While the inspectors were performing individual
checking, the measurers began the FSM activity, identifying,
categorizing, and providing a type for any defect and issue.
Defect identification, on top of FSM, may have slowed down
the measurement activity.

Each measurer identified triggering events, functional
processes, data groups, and related data movements. Data
movements were added to provide the functional size of
every functional process, and ultimately the functional size
of the software. Once the measurers had completed the FSM
activity, the following data were reported on their inspection
forms:

e  Effort to measure and identify defects;

e Number of defects per type; and
e  Software functional size.

e) Conduct a logging meeting

When both the inspectors and the measurers had
completed their activities, they each handed their copy to the
SRS author. The author compiled all the inspection and
measurement data as noted on each of the 16 copies' of the
SRS, into a log of defects and issues in the form of an
electronic spreadsheet (see the next section for specific data
elements). Then, a logging meeting was held with the
inspection leader and the author. The objectives of the
logging meeting were the following:

e The SRS author understands all defects and issues;

e The inspection leader performs a review of the
compiled data;

e Defect and issue duplicates are merged.

' There were six copies from the measurers, nine copies from the
inexperienced inspectors, and one copy from the inspection leader.

The first objective was to ensure that the author would
eventually be able, at the edit phase, to apply appropriate
corrections and, if required, a type reclassification (e.g. from
a Question issue to a Minor or Critical defect). The second
objective was to ensure that research data were accurately
captured for data analysis.

During the logging meeting, there was a careful
walkthrough of all 16 SRS copies for every defect and issue
noted, ensuring along the way that defects were captured
only once, as unique defects, when they were found by
multiple participants. When two participants identified the
same defect with a different type, the defect type that had the
most impact was logged (e.g. Critical over Minor). Any
defect found by more than one inspector or measurer was
identified only once, with a specific column identifying
every inspector and measurer who had noted it. This practice
ensures that defects were counted only once, while still
keeping track of who had identified the defect. This turned
out to be useful during data analysis. It was expected that
inexperienced inspectors might declare an inappropriate
defect type or category. In such a case, the author reclassified
the defect type and category in agreement with the inspection
leader.

Any defect that seemed unclear was discussed until a
common understanding was reached. Also, the inspection
leader was able to provide advice on potential solutions at
the author’s request on specific defects or issues.

The duration of the logging meeting for defects and
issues was two hours with two people, for a total effort of
four hours.

Then, the FSM results were verified against the
measurers' six written copies to ensure accuracy. That
activity took half an hour with two people, for a total effort
of one hour.

4) Compile experimental data

a) Defects and issues log

Defects and issues were logged on a spreadsheet with the
following parameters:

e Location (page #, section #, paragraph #, and line #);

e Description;

e (Category (F, N, or U);

e Type(C,M,S, I, or Q)

e Inspector IDs (if more than one inspector identified
the same defect or issue); an inspector ID comprised
a single letter from A to K, the letter I being skipped
to avoid confusion with the number 1;

e Number of inspectors having found the defect/issue;

e Measurer IDs (if more than one measurer identified
the same defect or issue); a measurer ID comprised a
single letter from M to R;

e Number of measurers having found the defect/issue;
e  Status (Open, Fixed, or Closed); and
e Comment(s) from the author.

The spreadsheet allowed data to be filtered to ease
analysis later on.





b) FSM detailed data

The following FSM detailed data were captured on a
spreadsheet:
e Functional process;

e Data groups;
e  For each measurer:
o Data movements per data group;
o  Size per data group;
o  Size per functional process;
o Software functional size.

c) Effort data

Effort expended per participant on the individual
checking activity and on the measuring activity was entered
on the spreadsheet. The effort unit of measure was one
minute. Effort expended on the other steps of the inspection
method was entered separately.

5) Review experimental data

The experimental data were reviewed in detail with the
inspection leader during the logging meeting for efficiency
purposes.

6) Analyze experimental data

In industry, FSM is more likely to be performed by a
single measurer, sometimes two, in order to challenge the
results in specific estimation cases, which was not what this
experiment was aiming to achieve. We deliberately did not
plan any specific activity for measurers to compare and
challenge their own results, in order to reproduce industry
conditions as much as possible. Therefore, experimenting
with six measurers represented six different sets of
experimental data. Thus, FSM data analysis was indeed
performed keeping this context in mind.

From the inspection point of view, the industry applies
from three to five inspectors for a single inspection of a
requirements document. To reproduce industry practice, data
from all nine inspectors (identified as A, B, C, D, E, F, G, H,
and K) were combined into three teams of three inspectors
each. To make up the three teams, inspectors were ranked in
order of their relative peer review experience (in years,
ranging from 0.25 to 3 years). Then, each team was made up
by distributing inspectors in such a way as to balance, the
total number of years of experience as much as possible (see
TABLE IV.).

TABLE IV.
DISTRIBUTION OF INSPECTORS IN TEAMS BASED ON EXPERIENCE.

Team 1 Team 2 Team 3

Member Exp. Member Exp. Member Exp.

A 0.25 C 0.25 D 0.50
B 0.25 F 1.00 G 2.00
E 3.00 K 2.00 H 0.50

Total: 3.50 3.25 3.00

V. THERESULTS

A. Defect and issue results

1) Total number of defects and issues to analyze
The log contained a total of 89 defects and issues
identified by inspectors and measurers. Of this total number
of uniquely identified defects and issues, there are nine
common defects and issues, i.e. identified by at least one
inspector and at least one measurer, as shown in Figure 4.

19

61

Measurers
Total: 28

Inspectors
Total: 70

Figure 4. Total number of defects and issues to analyze.
2) Inspectors’ defects

The inspection results were divided into three separate
teams. Team results are shown in Figure 5.

Team #1 Total: 70

Total: 36

25
15

Team #2
Total: 23

15

Team #3
Total: 27

Figure 5. Number of defects and issues per inspection team.

Several defects were found by more than one inspector
and more than one team. Of the 70 defects and issues found
by the inspectors, 15 were identified by at least two people
(numbers in intersections), which represented 21%. To gain
an understanding on the above numbers, it is important to
analyze defects and issues per type, per team, as shown in
TABLE V.





TABLE V.
DEFECTS AND ISSUES BY TYPE PER TEAM.

Defects Issues
Total
Type | C M N 0 1
§ , | Team#l 6 10 12 2 6 36
SE [ Team#2 | 6 |10 ] 3 [ 2] 2| 23
]
S Team #3 10 8 7 2 0 27

Also, every defect and issue was categorized as either
Functional or Non functional, as shown in TABLE VI. .

TABLE VL
DEFECTS AND ISSUES BY TEAM, BY CATEGORY.
Teams S’ate%L Total Functyt.}onal
Team #1 24 12 36 67%
Team #2 12 | 11 23 52%
Team #3 16 11 27 59%
Average: 59%

These numbers include spelling and syntax defects, as
well as questions and improvement issues, for which it is
expected that a higher proportion will be categorized into
Non functional defects and issues than into Functional ones.
In general, industry peer review statistics exclude these types
of defects and issues, and concentrate on Critical and Minor
defects. When these defects are isolated per team, per
category, there is indeed a higher percentage of defects in the
Functional category than when all the defect and issue types
were added, as shown in TABLE VII. .

TABLE VIL
CRITICAL AND MINOR DEFECTS PER CATEGORY, PER INSPECTION TEAM.
Teams CTypeM Total CI? tego_;VL Functyt.;onal
Team #1 6 10 16 12 4 75%
Team#2 | 6 10 16 12 4 75%
Team#3 | 10 8 18 12 6 67%
Average: 72%

3) Measurers' defects

The measurers found 28 defects and issues, 19 of which
inspectors did not identify. Only two of these defects and
issues were identified by more than one measurer (two), as
shown in Figure 6., which is a significantly lower proportion
than the proportion of defects found by more than one
inspector: 2/19 (11%) for measurers compared to 15/70
(21%) for inspectors.

The measurers identified between 0 and 7 defects and
issues, as shown in TABLE VIIL. , including duplicates (i.e.
defects found by more that one measurer). Measurer “O” did
not follow the procedure by not writing any defect on his
SRS copy but did quickly discuss some defects with the
experimenter right after experiment ended.

Total: 19

Figure 6. Number of defects and issues per measurer.

TABLE VIII.
DEFECTS AND ISSUES FOUND BY MEASURERS ONLY.
Tope - Dezf";cts < (Izssuesl Total
Measurer M - 4 - - - 4
” Measurer N - 2 - - 1 3
g Measurer P - 2 1 - - 3
§ Measurer Q 3 1 - - - 4
= Measurer R 6 - - - - 6

Measurer O - - - - - 0

Nevertheless, it was expected that the measurers would
find a majority of the functional defects, since the FSM
activity focuses on a functional description of the software.
TABLE IX. presents the defects found by the measurers per
category when considering only defects of the Critical and
Minor types. The average calculation considered only
measurers who found defects.

TABLE IX.
CRITICAL AND MINOR DEFECTS PER CATEGORY, PER MEASURER.
Measurer CTypeM (;Tate 0;] Total Functyt‘}onal

Measurer M - 4 4 - 4 100%
Measurer N - 2 2 - 2 100%
Measurer P - 2 2 - 2 100%
Measurer Q 3 1 4 - 4 100%
Measurer R 6 - 6 - 6 100%
Measurer O - - - - - -

Average: 100%

4) Value-added of measurers
Given these figures, what would have been the value-
added of any individual measurer relative to that of an
inspection team? TABLE X. provides the number of critical
and minor defects identified by measurers only, and its
relative value-added over the functional defects found by
inspection teams. All three inspection teams found the same





number of functional defects, which is 12 (see TABLE VII.

).
TABLE X.
VALUE-ADDED OF MEASURERS OVER INSPECTION TEAMS.
Critical & Minor Value-
Functional only added
Inspection teams 12 --
Measurer M 4 33%
Measurer N 2 17%
Measurer P 2 17%
Measurer Q 4 33%
Measurer R 6 58%
Measurer O - --

Five out of six measurers individually added value to
every inspection team by finding defects that were
overlooked by inspectors. The increase in functional critical
and minor defect identification ranged from 17 % to 58 %.

B. Measurement results

Functional size measures in COSMIC Function Points
(CFP) showed variations among measurers (see TABLE XI.

).

TABLE XL
FUNCTIONAL SIZE PER MEASURER IN CFP.

Measurer Functional size
(CFP)
Measurer M 56
Measurer N 37
Measurer O 61
Measurer P 48
Measurer Q 45
Measurer R 43

Only measurers “M” and “O” were within the expert
range of measurement results, which was between 55 and 62
CFP. Most measurers faced typical challenges of
inexperienced measurers [4]:

e Incorrect identification of functional processes and
Entry data movements;
Incorrect data groups;
Missing data groups;
Inconsistent or missing data movements;
Duplicate and superfluous data movements;
Incorrect data movement type.

These challenges had an impact on the quality of the
FSM results.

C. Effort expended

1) Inspection effort
Inspectors noted their individual checking effort on their
inspection form (see TABLE XII. ).
The average for individual checking effort was 64
minutes with a standard deviation of 14.

The effort for identifying defects requires not only the
checking effort, but also the effort from previous steps and
the logging meeting step [13]. TABLE XIII. provides a
summary of the effort expended by the inspection teams to
identify defects.

TABLE XII
CHECKING EFFORT EXPENDED BY INSPECTION TEAM IN MINUTES.
Checking
effort Sum
o Inspector A 45
8 ;
g Inspector B 60 180
&~ Inspector E 75
Q Inspector C 50
8 ;
§ Inspector F 90 200
&~ Inspector K 60
R Inspector D 75
s
§ Inspector G 60 195
&~ Inspector H 60
TABLE XIIL
EFFORT EXPENDED BY INSPECTION TEAMS IN MINUTES.
Inspection step Team #1 | Team#2 | Team #3
Plan the inspection 15 15 15
Hold a kick-off meeting? 50 50 50
Perform individual checking 180 200 195
Conduct a logging meeting’ 240 240 240
Total: 485 505 500

The average effort per defect of an inspection was
calculated as the total effort to identify defects divided by the
number of critical and minor defects. In this experiment,
average effort per defect was:

e Team #1: 485 min/16 defects = 30 min per defect;
e  Team #2: 505 min/16 defects = 32 min per defect;
e Team #3: 500 min/18 defects = 28 min per defect.

This was almost double the experts’ average effort per

defect, which was of 15 minutes.
2) Measurement effort

The measurers spent an average of 78 minutes on the
measurement activity, including defect identification, as
shown in TABLE XIV. .

On average, a measurer expended more effort performing
FSM and identifying defects and issues than an inspector did
performing the individual checking step: 78 minutes
compared to 64 minutes, which represents 22% more effort.
However, in that amount of time, every measurer was able to
provide a functional size measure. In comparison with the
expert experimental results, expert measurers spent less time
than the expert inspectors, on average.

% Three inspectors per team, plus the author and the inspection leader
(five persons) for a ten minutes duration.
* The author and the inspection leader for a two hours duration.






TABLE XIV.
EFFORT EXPENDED BY MEASURERS IN MINUTES.

Standard
FSM effort | Average | deviation
Measurer M 49
Measurer N 80
Measurer O 105
78 134
Measurer P 90
Measurer Q N/A
Measurer R 65

In this experiment, the defect identification effort portion
of the whole FSM activity effort cannot be isolated, since the
effort was mostly expended focusing on sizing the software
application.

D. Threats to validity

The SRS document was written in English, a language in
which the inspectors and measurers were not fluent — some
participants noted this as a comment on their recording sheet.
Misunderstanding the requirements derived owing to the
language barrier may have had an impact on the resulting
functional size measure, as well as on the number of defects
identified.

Comparable value-added results were obtained with two
separate experiments using the same SRS document with
participants of different levels of experience. Generalization
of results extended to other SRS documents is unknown.

VI. DISCUSSION AND FUTURE WORK

FSM results typically provide the functional size of the
software, allowing a development team or project manager to
use this input for estimation and benchmarking purposes.
Other important value-added data come from this
measurement activity with respect to the identification of
defects not found by teams of inspectors.

Our experimental results revealed a value-added factor in
terms of defects found when a measurer raised defects and
issues while measuring functional size. Adding one measurer
over an inspection team allowed the number of new critical
and minor functional defects identified to rise between 17%
and 58%, requiring 22% more effort than the individual
checking effort. Of course, inspectors did not provide
functional size data, as that was not part of the inspection
method. But could that value-added be obtained by adding
more inspectors to an inspection team? Not likely, according
to industry inspection practitioners ([3]and [10]) whose study
results concluded that the optimal number of inspectors in a
team was three, exactly because any supplemental inspector
was not finding a significant number of new defects. A
plausible explanation for the added-value results with
measurers and the fact that their defects were 100%
functional is that measurers are looking at specific pieces of
information such as how well functional processes match the

definition of a functional process, how unambiguous data
groups are defined, and how clearly are the data movements
described. These measurement rules could be added as
inspection rules and an extra inspector may find more defects
and issues applying those rules, but this will not provide a
functional size measure. If an organization requires a
functional size of its software projects as it requires well
written requirements, it could benefit from either adding a
measurer to its inspection process, or have SRS documents
measured and reviewed by a measurer prior to or after
applying the inspection process.

Variations in functional size results obtained might be
due to defects in the SRS, and the sources of these variations
will be analyzed in a later phase of this research project.

Future work should involve more sets of industry SRS
documents, in order compare future results with results
obtained in this research project.
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DefectList

		Page		Chap-ter		Section		Para.		Line		Defect description		Category		Level		Defect or Issue?		Type		Source		Nbr of inspectors		Inspectors		Nbr of measurer		Mesurers		Status v2.0		Comment by author		Total

		3		1		1.1		1		1		Revmove "and communicate"		N		Low		Defect		M		Inspector only		1		L		0				Rejected		No, because the main purpose of an SRS is to communicate requirements.		1

		3		1		1.1		1		5		it contains --> and its content		N		Low		Defect		S		Inspector only		1		L		0				Open		That would be "… and their content".		1

		3		1		1.1		2		3		It? What are we referring to?		N		Low		Defect		S		Measurer only		0				1		C		Resolved				1

		3		1		1.2		0		1		Overview		N		Low		Issue		I		Inspector only		1		O		0				Resolved				1

		3		1		1.2		1		2		Remove "then"		N		Low		Defect		S		Inspector only		1		L		0				Open				1

		3		1		1.2		1		3		"a good data": What's you mean?		N		Low		Issue		Q		Inspector only		1		L		0				Open				1

		3		1		1.2		1		5		remove "to try"		N		Low		Defect		S		Inspector only		1		L		0				Open				1

		3		1		1.2		1		8		movements --> movement		N		Low		Defect		S		Measurer only		0				1		C		Resolved				1

		3		1		1.2		1		8		clicks --> click		N		Low		Defect		S		Measurer only		0				1		C		Resolved				1

		3		1		1.2		2		1		the --> manually		N		Low		Issue		I		Measurer only		0				1		C		Resolved				1

		3		1		1.2		2		4		experiment --> experimental		N		Low		Defect		S		Measurer only		0				1		C		Resolved				1

		3		1		1.2		2		4		lead --> leads		N		Low		Defect		S		Measurer only		0				1		C		Resolved				1

		3		1		1.2		3		1		equipement --> equipment		N		Low		Defect		S		Measurer only		0				2		CN		Resolved				2

		3		1		1.3		1		2		and --> that is		N		Low		Issue		I		Measurer only		0				1		C		Resolved				1

		3		1		1.3		1		2		synchronized --> synchronize		N		Low		Defect		S		Measurer only		0				1		F		Resolved				1

		3		1		1.3		1		6		worstations --> workstations		N		Low		Defect		S		Measurer only		0				2		CH		Resolved				2

		4		2		2.		0		1		UOBERSERVE --> UOBSERVE		N		Low		Defect		S		Measurer only		0				1		L		Resolved				1

		4		2		2.1		1		2		synchronizes: how? Start? End? Manually? Automatically?		N		High		Defect		C		Both		1		O		1		C		Resolved				2

		4		2		2.1		1		5		library? Sentence not clear…		N		Low		Defect		C		Measurer only		0				1		C		Resolved		The term "library" requires precision in the SRS.		1

		4		2		2.1		1		5		than --> from		N		Low		Defect		S		Inspector only		1		N		0				Resolved				1

		4		2		2.1		1		5		sniffer library: add to definition, section 1.4		N		Low		Issue		I		Inspector only		1		O		0				Resolved				1

		4		2		2.1		1		8		playback --> playsback		N		Low		Defect		S		Both		1		N		1		C		Resolved				2

		5		2		2.2.1		1		1		Sentence misplaced / too long		N		Low		Issue		I		Inspector only		2		NO		0				Resolved				2

		5		2		2.2.1		1		3		paradigm --> analogy		N		Low		Defect		C		Measurer only		0				1		C		Resolved				1

		5		2		2.2.1		1		4		will be materialized --> unclear, change to active voice		N		Low		Defect		C		Both		2		NP		1		N		Resolved				3

		5		2		2.2.1		1		4		A consequence --> of what?		N		Low		Defect		C		Inspector only		1		N		0				Resolved				1

		5		2		2.2.1		1		5		anyone ? anyone --> a		N		Low		Defect		M		Both		1		N		1		N		Resolved				2

		5		2		2.2.1		1		6		the active one must be ejected: passive voice		N		Low		Defect		M		Inspector only		1		O		0				Resolved				1

		5		2		2.2.1		1		6		missing sentence or intro? "The functions are:"		N		Low		Defect		M		Both		1		N		1		C		Resolved				2

		5		2		2.2.1		2		1.		Log --> Logon		N		Low		Defect		S		Inspector only		1		L		0				Rejected		No logon, it's a logging function.		1

		5		2		2.2.1		2		1.		events: put in definitions, section 1.4		N		Low		Issue		I		Inspector only		1		O		0				Resolved				1

		5		2		2.2.1		2		1.1		When? At the time of capture or later?		N		Low		Defect		C		Both		1		N		1		C		Resolved				2

		5		2		2.2.1		2		2.1		Missing words		N		Low		Defect		M		Inspector only		2		NP		0				Open				2

		5		2		2.2.1		2		2.2		Missing words		N		Low		Defect		M		Inspector only		1		N		0				Open				1

		5		2		2.2.1		2		3.		On request… --> Missing words		N		Low		Defect		M		Inspector only		1		N		0				Open				1

		5		2		2.2.1		2		3.1		existing? Unclear		N		Low		Defect		M		Inspector only		1		P		0				Open				1

		5		2		2.2.1		2		3.2		current --> opened?		N		Low		Defect		M		Both		2		NP		1		C		Open				3

		5		2		2.2.1		2		3.2.1		How?		N		Low		Defect		C		Measurer only		0				1		C		Open		When connecting, synchrozing clocks. Must be described because it hides data movements.		1

		5		2		2.2.1		2		3.2.1		Verb?		N		Low		Defect		S		Measurer only		0				1		C		Open				1

		5		2		2.2.1		2		3.2.2		Verb?		N		Low		Defect		S		Measurer only		0				1		C		Open				1

		5		2		2.2.1		2		3.2.3		Verb? Missing words		N		Low		Defect		S		Both		1		N		1		C		Open				2

		5		2		2.2.1		2		3.2.4		Verb? Missing words		N		Low		Defect		S		Both		1		N		1		C		Open				2

		5		2		2.2.1		2		3.3		Pause: not clear		N		Low		Defect		C		Inspector only		1		N		0				Open				1

		5		2		2.2.1		2		3.3/3.4		You need to specify when to pause and when to stop, it is meaningless like this		N		Low		Issue		I		Measurer only		0				1		M		Open				1

		5		2		2.2.1		2		3.4		Stop: not clear		N		Low		Defect		C		Inspector only		1		N		0				Open				1

		5		2		2.2.1		2		3.5		Record: not clear		N		Low		Defect		C		Inspector only		1		N		0				Open				1

		6		2		2.2.1		2		4.		"Display" is missing		N		Low		Defect		M		Inspector only		1		N		0				Resolved				1

		6		2		2.2.2		2		1		Incomplete and unclear		N		Low		Defect		C		Inspector only		1		N		0				Resolved				1

		6		2		2.2.2		3		1		Focus on "how"		N		Low		Defect		C		Inspector only		1		N		0				Resolved				1

		6		2		2.2.2		4		1		Incomplete and unclear		N		Low		Defect		C		Inspector only		1		N		0				Resolved				1

		6		2		2.2.2		5		1		Incomplete and unclear		N		Low		Defect		C		Inspector only		1		N		0				Resolved				1

		6		2		2.2.2		5		1		Focus on "how"		N		Low		Defect		C		Inspector only		1		N		0				Resolved				1

		6		2		2.2.2		6		1		Can be dropped		N		Low		Issue		I		Inspector only		1		N		0				Resolved		Remove last sentence.		1

		6		2		2.2.2		6		1		Determine?		N		Low		Defect		M		Measurer only		0				1		C		Resolved				1

		6		2		2.2.2		7		1		Drop		N		Low		Issue		I		Inspector only		1		N		0				Resolved		Remove last sentence.		1

		6		2		2.3		1		1		users=2 meanings: the experimenter or the person on the spied workstation. Rephrase		N		Low		Defect		M		Both		1		N		1		C		Resolved				2

		6		2		2.4		1		1		to queue an event? What does that mean? Drive? Before? What if it is not achieved?		N		Low		Defect		M		Measurer only		0				1		C		Resolved				1

		6		2		2.4		1		1		Timing requirement, misplaced		N		Low		Defect		M		Inspector only		1		O		0				Rejected		OK according IEEE-Std-830		1

		6		2		2.4		1		All		Not clear between Assumptions, Constraints, and Dependancies. You have to separate them in subsections.		N		High		Issue		I		Inspector only		1		L		0				Open				1

		6		2		2.4		4		1		Client or the server?		N		Low		Defect		M		Measurer only		0				1		C		Resolved		client workstation		1

		6		2		2.4		6		1		And a lot of other things, so why mention this?		N		Low		Defect		M		Measurer only		0				1		C		Resolved		Rephrase to specify why it is mentionned		1

		6		2		2.4		7		1		modifiable? To what extent? Or to be induced in?		N		Low		Defect		C		Measurer only		0				1		C		Open		Rephrase for clarity		1

		7		3		3.1.1		--		--		No data model		N		High		Defect		C		Measurer only		0				1		J		Open				1

		7		3		3.1.1		fig		2		Is this the final UI? If not, describe it textually only schematically to avoid "request for change" later in the design phase.		N		Low		Issue		I		Inspector only		1		O		0				Rejected		UI approved by the client, who is an expert in usabality.		1

		7		3		3.1.1		fig		2		Replace scroll bar by a time bar		N		Low		Issue		I		Inspector only		1		P		0				Rejected		UI approved by the client, who is an expert in usabality.		1

		7		3		3.1.2.1		1		1		The cameras --> The camera		N		Low		Defect		C		Inspector only		1		N		0				Resolved		Only one camera is supported.		1

		7		3		3.1.2.1		1		1		cameras --> how many?		N		Low		Issue		Q		Inspector only		2		CM		0				Resolved		See section 2.2.1 for the answer.		2

		7		3		3.1.3		1		1		shall integrate the uSpy library? Meaning? Into what?		N		Low		Defect		C		Both		1		N		1		C		Resolved				2

		8		3		3.1.4		1		3		manually: do not count as FP		N		Low		Issue		A		Measurer only		0				1		F		n/a		OK, just a personal note from measurer. Was a Question transformed into an Assumption.		1

		8		3		3.1.4		1		All		(no explanation from inspector)		N		Low		Issue		I		Inspector only		1		L		0				Rejected				1

		8		3f		3.2		1		2		use case --> use cases		N		Low		Defect		S		Inspector only		1		B		0				Resolved				1

		8		3f		3.2		1		2		most? Precise, unclear. what is it otherwise?		N		Low		Defect		M		Both		1		N		2		CX		Resolved				3

		9		3f		3.2		2		2		fonctions --> functions		N		Low		Defect		S		Measurer only		0				4		CFLQ		Resolved				4

		8		3f		3.2		1		All		(no explanation from inspector)		N		Low		Issue		I		Inspector only		1		L		0				Rejected				1

		9		3f		3.2		2		1		button: design detail		F		Low		Defect		M		Inspector only		1		O		0				Rejected		Imposed by the project sponsor		1

		10		3f		3.2		3		1		You should always include an option to close the application		F		High		Issue		I		Measurer only		0				1		P		Open				1

		8		3f		3.2		fig		3		Which actors are users?		F		High		Defect		M		Measurer only		0				1		C		Resolved				1

		8		3f		3.2		fig		3		Inconsistencies between UC titles in Fig.3 and UC descriptions
Eject not described further
13 UC in Fig.3, but only 10 UC descriptions		F		Low		Defect		C		Both		1		A		1		L		Resolved				2

		8		3f		3.2		fig		3		Start uSleuth: cannot be a primary UC, maybe a precondition?		F		Low		Defect		M		Inspector only		2		OP		0				Resolved				2

		8		3f		3.2		fig		3		"Connect/disconnect"?		F		High		Defect		C		Inspector only		1		O		0				Resolved		Set as 2 different Ucs		1

		9		3f		3.2		fig		3		Both "Close" UC: why not together?		F		Low		Defect		M		Measurer only		0				1		X		Resolved				1

		9		3f		3.2		fig		3		Missing communication links between UC
"extends" missing from "Close uSleuth" to "Playback an experiment"
"extends" missing from "Close uSleuth" to "Record an experiment"
"includes" missing from "Close uSleuth" to "Connect/disconnect"		F		High		Defect		C		Inspector only		3		MOQ		0				Resolved				3

		9		3f		3.2		fig		4		Add rationale for defining states		F		Low		Issue		I		Inspector only		1		O		0				Resolved				1

		9		3f		3.2		fig		4		Where the events are defined?		F		Low		Defect		C		Inspector only		1		O		0				Resolved		Define events and filterring applied to them		1

		9		3f		3.2		fig		4		"Record" = internal state for "Connected"		F		Low		Defect		M		Inspector only		1		O		0				Rejected		Could not be done. After verification and validation with a colleague, the actual figure is OK.		1

		10		3f		3.2		fig		4		Need to be explained		F		Low		Defect		M		Inspector only		1		G		0				Resolved				1

		10		3f		3.2		fig		4		It is not clear the complete relation between Fig.3 & 4		F		High		Defect		C		Measurer only		0				1		P		Open		Indeed! Functional decomposition is wrong in Fig.3 because it should match exactly the events from the state machine. This has a major impact on measurement repeatability.		1

		9		3f		3.2		fig		5		Unclear		F		Low		Defect		M		Inspector only		1		N		0				Resolved		Redefine buttons as toggles with more evident color codes		1

		9		3f		3.2		fig		5		Indication for a link between "Playback" and "Open"?		F		Low		Defect		M		Inspector only		1		O		0				Resolved				1

		10		3f		3.2		fig		5		Add (inactive) under button titles, as in Fig.6		N		Low		Issue		I		Inspector only		1		B		0				Resolved				1

		9		3f		3.2		fig		6		Unclear		F		Low		Defect		M		Inspector only		1		N		0				Resolved		Redefine buttons as toggles with more evident color codes		1

		10		3f		3.2		fig		6		Why in gray if active? Interface design not complete		F		Low		Defect		C		Inspector only		3		CDQ		0				Open				3

		11		3f		3.2.1		--		--		Where can data be found?		F		High		Issue		Q		Measurer only		0				1		J		Resolved		This question can be interpreted two ways: 1) where can we see the data structure? In which case it is related to the default about the fact that there is no data model; and 2) Where are data inputs for the system? In which case the answer is in Fig.1.		1

		10		3f		3.2.1		AltF		0		No alternatives?		F		Low		Defect		M		Inspector only		1		O		0				Resolved		Alternate flows section should be there with "None".		1

		10		3f		3.2.1		BD		1		Staring --> Starting		F		Low		Defect		S		Both		1		B		4		FHLY		Resolved				5

		11		3f		3.2.1		BD		1		UT --> not defined		N		Low		Defect		S		Both		2		GQ		1		X		Open		To be added in the list of acronyms.		3

		11		3f		3.2.1		BD		1		camera is found: unclear		F		Low		Defect		M		Inspector only		1		Q		0				Open				1

		10		3f		3.2.1		BD		2		may		F		Low		Defect		M		Inspector only		1		N		0				Resolved				1

		10		3f		3.2.1		MF		1		Who does it?		F		Low		Defect		M		Inspector only		1		O		0				Rejected		The UT starts …		1

		11		3f		3.2.1		MF		1		What displays? Assumed blank form		F		Low		Issue		A		Measurer only		0				1		Q		n/a				1

		11		3f		3.2.1		MF		2		log section : unclear		F		Low		Defect		M		Inspector only		1		Q		0				Open		Refer to Fig. 2 (user interface prototype).		1

		11		3f		3.2.1		MF		2		It is not reading data or logs already saved?		F		Low		Issue		Q		Measurer only		0				1		R		Resolved		No, the UT has to perform UC 3.2.6 first.		1

		11		3f		3.2.1		MF		2		displays empty		F		Low		Defect		S		Inspector only		1		B		0				Resolved				1

		10		3f		3.2.1		MF		3		search --> searches		F		Low		Defect		S		Both		2		NQ		1		Y		Resolved				3

		11		3f		3.2.1		MF		3		Do I keep the info of the camera?		F		Low		Defect		C		Measurer only		0				1		Q		Open		Not written on disk. Issue that could affect measurement results. A question turned into a "C" defect.		1

		10		3f		3.2.1		MF		4		data group on "camera state"?		F		Low		Defect		M		Measurer only		0				1		L		Open		The live view is 1st received (entry) then displayed (exit). This is not clearly stated and impacts measurement results.		1

		11		3f		3.2.1		MF		4		Sees what?		F		Low		Issue		Q		Measurer only		0				1		Y		Resolved		The live view of the camera found.		1

		11		3f		3.2.1		MF		5		I assumed it's a different state that I've to display		F		Low		Issue		A		Measurer only		0				1		Q		n/a				1

		10		3f		3.2.1		MF		6		button is activated: passive voice		F		Low		Defect		M		Inspector only		1		O		0				Resolved				1

		11		3f		3.2.1		MF		6		Where does text to display comes from?		F		High		Issue		Q		Measurer only		0				1		T		Resolved		Hard coded.		1

		11		3f		3.2.1		MF		All		SW needs to wait?
Wrong order of steps		F		Low		Defect		C		Inspector only		2		HM		0				Open		Wrong illustration of functional decomposition. Step 5 is superfluous as uSleuth automatically enteres into the Idle state.		2

		11		3f		3.2.1		MF		All		Suggestion: each time the uSleuth start the system could ask for User ID, or any ID Key, to recognize or group certain event based on some category, for example, time, type, length or any important category
Login event is missing		F		High		Issue		I		Both		1		J		1		T		Rejected		Not required by customer, therefore not a requirement. Login on the user's platform was considered appropriate by the customer.		2

		11		3f		3.2.1		MF		All		Do I need to have a register of my statuses? I'm considering that Yes		F		High		Issue		A		Measurer only		0				1		Q		n/a				1

		11		3f		3.2.1		PostC		1		What happens if there's no camara?
camera: on server or workstation? Searches where?		F		Low		Defect		C		Both		3		DHI		3		VXY		Resolved		Fig. 1 displays that the camera is installed on the uSleuth server. Explained in the new Alternate flow.		6

		11		3f		3.2.1		PostC		1		Should be "Ready to operate		F		Low		Defect		C		Inspector only		1		M		0				Rejected		Fig.3 shows it's "Idle" state.		1

		11		3f		3.2.1		PostC		1		I assumed that I've to change color		F		Low		Issue		A		Measurer only		0				1		Q		n/a				1

		10		3f		3.2.1		PreC		1		workstation --> server		F		Low		Defect		M		Inspector only		1		N		0				Resolved				1

		11		3f		3.2.1		PreC		1		Superfluous		N		Low		Defect		M		Inspector only		1		F		0				Rejected		Required to understand the functionality.		1

		11		3f		3.2.1		TE		1		How? Pushing Play?		F		Low		Issue		Q		Measurer only		0				1		J		Resolved		Implementation detail: clicking on an icon		1

		10		3f		3.2.1		TE		4		Trigerring --> Triggering		F		Low		Defect		S		Both		1		B		2		CL		Resolved		10 occurrences		3

		16		3f		3.2.10		1		1		Not applicable		N		Low		Defect		M		Inspector only		1		N		0				Rejected		It is a required functionality.		1

		17		3f		3.2.10		1		1		Why a UC for "About…"		N		Low		Issue		Q		Inspector only		1		C		0				Resolved		Because it's a required function.		1

		16		3f		3.2.10		BD		1		Be able to confirm: unclear		F		Low		Defect		M		Inspector only		2		KN		0				Resolved				2

		16		3f		3.2.10		MF		1		Variable data? Who is maintaining this data?		F		Low		Defect		C		Measurer only		0				1		L		Resolved				1

		16		3f		3.2.10		MF		1		Blocking window? What kind of window? Pop-up?		F		Low		Defect		C		Inspector only		1		P		0				Resolved				1

		16		3f		3.2.10		MF		1.3		copyrights --> copyright		F		Low		Defect		S		Measurer only		0				1		C		Resolved				1

		16		3f		3.2.10		MF		3.4		Steps 3 and 4		F		Low		Defect		C		Inspector only		1		N		0				Resolved				1

		17		3f		3.2.10		MF		8		correlation --> right word to use?		F		Low		Defect		S		Inspector only		1		B		0				Open				1

		17		3f		3.2.10		MF		All		No data movements		F		High		Issue		A		Measurer only		0				1		P		n/a				1

		16		3f		3.2.10		PostC		1		is --> it		F		Low		Defect		S		Both		3		BHM		1		C		Resolved				4

		17		3f		3.2.10		PostC		1		that --> this		F		Low		Defect		S		Inspector only		1		Q		0				Open				1

		16		3f		3.2.10		PreC		1		In the use case diagram, this use case is attached with "Start uSleuth"		F		Low		Defect		C		Inspector only		1		P		0				Resolved		Yes, it's ok.		1

		10		3f		3.2.2		--		--		What is the difference between "Close uSleuth" and "Eject (close) experiment"?		F		High		Defect		C		Measurer only		0				1		F		Resolved				1

		11		3f		3.2.2		AF		3		The number of files to close not specified when actor issues a closing command
audio, video, and log files: seems 3 files but actually are 2
"Any open files": How many?		F		High		Defect		C		Measurer only		0				3		JRZ		Resolved				3

		11		3f		3.2.2		AF		All		Maybe before close, the system should check for duplicating the files. For example, the system should check the already saved files and generate automatically new file name based on the existing saved file.		F		Low		Defect		M		Inspector only		1		J		0				Rejected		File name is based on date and time (with seconds) of when the recording began. See requirement 3.2.5.1.		1

		10		3f		3.2.2		AltF		2		Does uSleuth record at all?		F		Low		Defect		C		Measurer only		0				1		C		Resolved		The order in which Ucs are presented is misleading.		1

		10		3f		3.2.2		AltF		2		Any info to be stored?		F		Low		Defect		M		Measurer only		0				1		L		Resolved				1

		10		3f		3.2.2		AltF		3		What other open files?		F		Low		Defect		C		Measurer only		0				1		C		Resolved				1

		11		3f		3.2.2		AltF		4		file --> files		N		Low		Defect		S		Inspector only		1		Q		0				Resolved				1

		11		3f		3.2.2		AltF		4		Confirmation message		F		Low		Issue		I		Inspector only		1		P		0				Resolved				1

		10		3f		3.2.2		AltF		All		What about disconnection?		F		Low		Defect		C		Inspector only		1		P		0				Resolved				1

		10		3f		3.2.2		BD		1		closing [all] opened files?		F		Low		Defect		M		Inspector only		1		N		0				Resolved				1

		11		3f		3.2.2		BD		1		then closing the system: unclear, instead: application?		F		Low		Defect		M		Inspector only		1		Q		0				Open				1

		10		3f		3.2.2		MF		1		Replace by "uSleuth displays …"		F		Low		Defect		M		Inspector only		1		O		0				Resolved				1

		10		3f		3.2.2		MF		2		Any info to be stored?		F		Low		Defect		M		Measurer only		0				2		HL		Resolved				2

		11		3f		3.2.2		MF		2		Numbering missing		N		Low		Defect		M		Inspector only		2		AC		0				Resolved				2

		11		3f		3.2.2		MF		2		Where does text to display comes from?		F		Low		Defect		M		Measurer only		0				1		T		Rejected		Hard coded.		1

		11		3f		3.2.2		MF		3		file --> files		N		Low		Defect		S		Inspector only		1		Q		0				Resolved				1

		11		3f		3.2.2		MF		4		Need to access file (assumption)		F		Low		Issue		A		Measurer only		0				1		J		n/a				1

		11		3f		3.2.2		PostC		1		Closing also the system?		F		Low		Issue		Q		Inspector only		1		M		0				Resolved		2 Ucs created for Closing an experiment and Closing the application.		1

		11		3f		3.2.2		TE		1		Not clear		F		Low		Defect		M		Measurer only		0				1		J		Open				1

		11		3f		3.2.2		TE		1		Pushing Stop?		F		Low		Issue		Q		Measurer only		0				1		J		Resolved		Implementation details		1

		11		3f		3.2.3		--		--		There should be a similar function in uSleuth		F		Low		Defect		C		Measurer only		0				2		FL		Resolved				2

		11		3f		3.2.3		--		--		Synchronization is missing		F		High		Defect		C		Measurer only		0				1		F		Resolved				1

		11		3f		3.2.3		BD		1		connexion --> connection		F		Low		Defect		S		Both		2		CN		2		FL		Resolved				4

		12		3f		3.2.3		BD		1		IP adress is missing in brief description		F		Low		Issue		I		Inspector only		1		M		0				Open				1

		12		3f		3.2.3		BD		1		Add "also ensures that uSleuth receive events		F		Low		Issue		I		Inspector only		1		M		0				Open				1

		11		3f		3.2.3		BD		1		Is able to or "does"?		F		Low		Defect		C		Measurer only		0				1		C		Resolved				1

		11		3f		3.2.3		BD		2		start --> starts		F		Low		Defect		S		Measurer only		0				1		F		Resolved				1

		11		3f		3.2.3		BD		2		sending all keyboard…   Wrong?		F		Low		Issue		Q		Inspector only		1		N		0				Resolved		No, it is OK. Filterring applies after.		1

		12		3f		3.2.3		ExtP		1		uSleuth is disconnected, what state is displayed?		F		Low		Issue		Q		Inspector only		1		M		0				Resolved		From Fig.4, uSleuth gets to Idle state. Besides, uSleuth does not connect to anything, it replies to a connection/disconnection request from uSpy.		1

		11		3f		3.2.3		ExtP		1		Disconnect: describe in a separate UC? Same function, different content of the data groups		F		High		Defect		M		Both		2		AK		4		FHLT		Resolved				6

		11		3f		3.2.3		ExtP		2		start --> starts		F		Low		Defect		S		Both		1		N		1		Y		Resolved				2

		12		3f		3.2.3		ExtP		2		uSleuth should be pulling connection from from uSpy, not waiting for uSpy to send signals		F		High		Defect		C		Inspector only		2		GH		0				Rejected		Design decision due to performance constraints. See section 2.		2

		12		3f		3.2.3		ExtP		2		someone: unclear		F		Low		Defect		M		Inspector only		1		Q		0				Resolved				1

		11		3f		3.2.3		ExtP		4		are deactivated: passive voice		F		Low		Defect		M		Inspector only		1		O		0				Resolved				1

		12		3f		3.2.3		ExtP		5		Replace message by "Disconnect"		F		Low		Issue		I		Inspector only		1		M		0				Open				1

		12		3f		3.2.3		ExtP		5		Not a specific message		F		Low		Defect		M		Inspector only		1		M		0				Open		Iot should be stated that it is a specific message sent from uSpy to uSleuth.		1

		12		3f		3.2.3		ExtP		5		uSleuth requires to receive event		F		High		Defect		C		Measurer only		0				1		Q		Open		Missing UC from wrong functional decomposition.		1

		12		3f		3.2.3		ExtP		7		deactivated --> disabled		F		Low		Defect		S		Inspector only		1		C		0				Open				1

		12		3f		3.2.3		ExtP		8		Assumed no son lo misuro (they are not measured)		F		Low		Issue		A		Measurer only		0				1		Q		n/a				1

		11		3f		3.2.3		ExtP		All		[4 UCs]: Connect (uSpy) 3CFP; Connect (uSleuth) 2-3 CFP; Disconnect (uSpy) 3CFP; and Disconnect (uSleuth) 3CFP		F		High		Defect		C		Measurer only		0				1		L		Open		Derived from measurement assumption: UCs are missing from wrong functional decomposition.		1

		11		3f		3.2.3		MF		1		(E+X?) See parameters…		F		Low		Defect		M		Measurer only		0				1		L		Resolved		2 unclear data movements		1

		12		3f		3.2.3		MF		1		connects to it --> could be clearer		F		Low		Issue		I		Inspector only		1		Q		0				Resolved				1

		12		3f		3.2.3		MF		1		Should send all keyboard and mouse events		F		Low		Defect		C		Inspector only		1		M		0				Rejected		See the "Send events" UC.		1

		11		3f		3.2.3		MF		3		is activated: passive voice		F		Low		Defect		M		Inspector only		1		O		0				Resolved				1

		12		3f		3.2.3		MF		4		Do I need to show that on screen?		F		Low		Issue		Q		Measurer only		0				1		Q		Resolved		Yes, activating (enabling/disabling) buttons has to show on screen. However, button may not convey data, in which case they should not be considered while measuring.		1

		12		3f		3.2.3		MF		--		Numbering missing		F		Low		Defect		M		Inspector only		1		Q		0				Resolved				1

		12		3f		3.2.3		PostC		1		The record button is activated		F		Low		Defect		C		Inspector only		1		M		0				Open				1

		11		3f		3.2.3		PreC		1		Where is it stored? Missing on page 8, section 3.1.4		F		High		Defect		M		Both		1		N		1		L		Resolved				2

		12		3f		3.2.3		PreC		1		Is it relevant?		F		Low		Issue		I		Inspector only		1		Q		0				Resolved				1

		12		3f		3.2.3		PreC		1		parameters? Are there others? Configuration of parameters file: What's in it?		F		Low		Defect		C		Both		1		C		1		J		Open		Should be defined in the data model.		2

		12		3f		3.2.3		PreC		1		Not a preCondition		F		Low		Defect		M		Inspector only		1		D		0				Rejected		Yes it is, otherwise the functionality does not work. This pre-condition must be true, which means that the Usability Testers had to setup manually uSleuth' IP Address in the config file.		1

		12		3f		3.2.3		PreC		1		Is the IP adress required for uSpy?		F		Low		Issue		Q		Inspector only		1		M		0				Resolved		No, only uSpy requires to send events to a specific server adress		1

		11		3f		3.2.3		PreC		2		LAN: not clear if to be checked by this software
to the same LAN: reflecting back		F		Low		Defect		C		Both		1		N		1		L		Resolved				2

		12		3f		3.2.3		PreC		4		same LAN: why?		F		Low		Issue		Q		Inspector only		1		D		0				Resolved		Design constraints laid out in this UC for this proof of concept.		1

		11		3f		3.2.3		PreC		5		Security: Unclear, benefit --> how to verify? Incomplete
necessary security access: where defined? Unclear.		F		Low		Defect		C		Both		6		BCDINQ		2		JL		Resolved				8

		11		3f		3.2.3		PreC		6		1 data group=parameters: IP adress & access code		F		Low		Issue		A		Measurer only		0				1		J		n/a				1

		12		3f		3.2.3		TE		1		Not clear		F		Low		Defect		M		Measurer only		0				1		J		Open				1

		12		3f		3.2.3		Title		1		Connect uSpy to uSleuth --> Manage conections?		F		Low		Issue		I		Inspector only		1		I		0				Open				1

		11		3f		3.2.4		--		--		Why are these (3.2.3 and 3.2.4) separate use cases?		F		Low		Issue		Q		Measurer only		0				1		C		Resolved		See questions and comments by measurer. Involve different actors.		1

		11		3f		3.2.4		BD		1		send --> sends		F		Low		Defect		S		Both		2		NQ		1		F		Resolved				3

		11		3f		3.2.4		BD		1		What are keyboard and mouse events?
keyboard and mouse: unclear, add entry to definition (section 1.4) describing what is meant as an event		F		High		Defect		C		Inspector only		2		NO		0				Resolved		Define events and filterring applied to them		2

		11		3f		3.2.4		BD		1		keyboards --> keyboard		F		Low		Defect		S		Inspector only		1		O		0				Resolved				1

		11		3f		3.2.4		MF		0		While connected: add alternative or extension point to model the behaviour in case of "disconnected"		F		Low		Defect		M		Inspector only		1		O		0				Resolved				1

		12		3f		3.2.4		MF		1		The main flow need more clarifications, for example it is unclear if events are send one by one to uSleuth or are they recorded in uSpy and sent at the end to uSleuth. This would affect the size by extra n CFP if they are sent one by one. Unclear: how (format) events are sent?
"any [keybord and mouse] event": both? We count twice or not?		F		Low		Defect		C		Measurer only		0				3		MRV		Open		There is one DG (events) captured from O/S because both have the exact same data structure and are processed together.		3

		12		3f		3.2.4		MF		1		I don't know how to count		F		Low		Issue		A		Measurer only		0				1		P		n/a				1

		12		3f		3.2.4		MF		2		any --> all		F		Low		Defect		S		Inspector only		1		Q		0				Open				1

		12		3f		3.2.4		MF		2		I cannot see this clearly in Fig.4		F		Low		Defect		C		Measurer only		0				1		P		Open		Indeed, it's missing.		1

		12		3f		3.2.4		MF		2		The number of events to be recorded is continuously monitored -> may result in a variable size
How often events are sent?		F		Low		Defect		M		Both		1		G		1		Z		Open				2

		12		3f		3.2.4		MF		3		Need to assume 1 file		F		Low		Issue		A		Measurer only		0				1		J		n/a		This defect arises from the absence of a data model and impacts measurement results.		1

		12		3f		3.2.4		MF		3		Change "any captured" by "only keyboard and mouse"		F		Low		Defect		M		Inspector only		1		M		0				Open				1

		12		3f		3.2.4		PreC		1		Inconsistent with Triggering event. Current state is "connected" [should be moved from Pre-conditions to Triggering event]		F		Low		Defect		C		Inspector only		2		MQ		0				Open				2

		12		3f		3.2.4		PreC		1		Add "keybord and mouse" as actors		N		Low		Issue		I		Inspector only		1		M		0				Rejected		No, actors are intended users, not the unautomous user interface devices.		1

		11		3f		3.2.4		TE		1		"event", not "state"?		F		Low		Issue		Q		Measurer only		0				1		L		Resolved		No, it is OK.		1

		12		3f		3.2.4		Title		1		Replace by "Send mouse and keyboard events"		F		Low		Defect		C		Inspector only		1		M		0				Open				1

		13		3f		3.2.5		AF		1		"Ready", How do I get here?		F		Low		Defect		C		Measurer only		0				1		Q		Resolved		Question transformed into Critical defect due to wrong functional decomposition.		1

		13		3f		3.2.5		AF		2		What exactly do I have to do?		F		Low		Issue		Q		Measurer only		0				1		Q		Resolved		From a measurement viewpoint, nothing. Receiving events should have been covered in another UC. If uSpy is sending events, then uSleuth should be receiving them.		1

		12		3f		3.2.5		AltF		1		Why? Do not understand!		F		Low		Defect		C		Both		1		Q		1		C		Resolved				2

		12		3f		3.2.5		BD		3		Definition in other section		N		Low		Defect		M		Inspector only		1		N		0				Rejected		Rejected because it needs to be close to where it is required.		1

		12		3f		3.2.5		BD		4		recieved --> received		F		Low		Defect		S		Both		3		ABH		2		HY		Resolved				5

		13		3f		3.2.5		BD		5		relevant ??		N		Low		Defect		S		Inspector only		1		C		0				Open				1

		13		3f		3.2.5		BD		6		them ??		N		Low		Defect		S		Inspector only		1		B		0				Open				1

		13		3f		3.2.5		BD		4-6		Filterring event types: not clear		F		Low		Defect		C		Inspector only		2		GI		0				Resolved				2

		13		3f		3.2.5		MF		1		Numbering missing		N		Low		Defect		M		Inspector only		1		Q		0				Resolved				1

		13		3f		3.2.5		MF		1		State has changed ? Assume that user has selected Record and I have to switch the state		F		Low		Issue		A		Measurer only		0				1		Q		n/a				1

		13		3f		3.2.5		MF		1		Receive from users is missing		F		Low		Defect		C		Inspector only		1		M		0				Rejected		Only events are received, as stated in the pre-condition.		1

		12		3f		3.2.5		MF		2		is activated: passive voice		F		Low		Defect		M		Inspector only		1		O		0				Resolved				1

		13		3f		3.2.5		MF		2		Where does text to display comes from?		F		Low		Defect		M		Measurer only		0				2		TV		Rejected		Hard coded.		2

		12		3f		3.2.5		MF		3		unwanted events: define what that means		F		Low		Defect		C		Inspector only		2		OQ		0				Resolved				2

		12		3f		3.2.5		MF		3		3 filters assumed: parameter file, list of event file, video file		F		High		Issue		A		Measurer only		0				1		J		n/a				1

		13		3f		3.2.5		MF		3		Replace by "The Start button is activated"?		F		Low		Issue		Q		Inspector only		1		M		0				Resolved		No, there is no start button. The Record button has been pressed. So while in record mode, it can only be stopped.		1

		13		3f		3.2.5		MF		3		activated --> enabled		F		Low		Issue		I		Inspector only		1		A		0				Open				1

		12		3f		3.2.5		MF		4		with --> from		F		Low		Defect		S		Measurer only		0				1		C		Resolved				1

		12		3f		3.2.5		MF		4		delta-time: define		F		Low		Defect		C		Inspector only		1		O		0				Resolved				1

		12		3f		3.2.5		MF		5		with --> from		F		Low		Defect		S		Measurer only		0				1		C		Resolved				1

		13		3f		3.2.5		MF		5		Not data movement		F		Low		Issue		A		Measurer only		0				1		P		n/a				1

		13		3f		3.2.5		MF		5-6		Calculation of delta-time and duration at the same time might be a problem if computer not enough powerful		F		Low		Defect		C		Both		1		G		1		V		Rejected		Not an issue because it's a very simple arithmetic calculation from data that is already part of each event (unchanged from its source).		2

		12		3f		3.2.5		MF		6		relevant: define		F		Low		Defect		C		Inspector only		1		O		0				Resolved				1

		13		3f		3.2.5		MF		6		Read (previous event)		F		Low		Issue		A		Measurer only		0				1		P		n/a				1

		13		3f		3.2.5		MF		6		Unclear: duration cannot refer to two events. Need details about how to calculate and what's duration.		F		Low		Defect		C		Inspector only		2		AH		0				Resolved				2

		12		3f		3.2.5		MF		6.12		Same data movement?		F		Low		Defect		M		Measurer only		0				1		L		Resolved				1

		12		3f		3.2.5		MF		6.7		Inverted steps?		F		Low		Issue		I		Measurer only		0				1		F		Resolved				1

		12		3f		3.2.5		MF		7		events: all of them? Relevant only? Ambiguous		F		Low		Defect		C		Inspector only		1		O		0				Resolved				1

		13		3f		3.2.5		MF		7		same type? Which types?		F		Low		Defect		M		Inspector only		1		B		0				Resolved		See section 1.3 of SRS v2.0 for new definitions on events and unwanted events.		1

		13		3f		3.2.5		MF		8		relevant?		F		Low		Defect		C		Inspector only		2		AQ		0				Resolved				2

		13		3f		3.2.5		MF		8		Display delta & duration?		F		Low		Issue		Q		Measurer only		0				1		Q		Resolved		Yes, as shown in the UI prototype.		1

		13		3f		3.2.5		MF		8-10		the order is wrong: it should record, store, then display		F		Low		Defect		C		Inspector only		1		M		0				Open				1

		12		3f		3.2.5		MF		9		presses: design detail		F		Low		Defect		M		Inspector only		1		O		0				Resolved				1

		13		3f		3.2.5		MF		10		Show video?		F		Low		Defect		C		Measurer only		0				1		Q		Open		Must be specified. This part is missing from the specs and will influence measurement results.		1

		12		3f		3.2.5		MF		11		Different eXit?		F		Low		Defect		M		Measurer only		0				1		L		Resolved				1

		12		3f		3.2.5		MF		11.13		This is not in the "Record" state, recording has stopped. Different functional process? Trigger for another UC or extension?		F		High		Defect		C		Both		1		O		3		CFL		Resolved				4

		13		3f		3.2.5		MF		12		and log files --> and close log files (you cannot stop a log file)		F		Low		Defect		M		Inspector only		1		A		0				Resolved				1

		13		3f		3.2.5		MF		13		the video file… --> the first image of the vf		F		Low		Defect		M		Inspector only		1		B		0				Open		Changes have been made but not clear enough		1

		13		3f		3.2.5		MF		13		Can not display => Stop		F		Low		Defect		C		Inspector only		1		M		0				Rejected		See fig.3: on stop, it displays the first image and first events.		1

		13		3f		3.2.5		MF		13-14		first --> current image & event? Unclear.		F		Low		Defect		C		Inspector only		1		Q		0				Resolved				1

		13		3f		3.2.5		MF		14		Same movement as line 8		F		Low		Issue		A		Measurer only		0				1		J		n/a				1

		13		3f		3.2.5		MF		15		Is it same data movement as in line 2?		F		Low		Issue		Q		Measurer only		0				1		J		Resolved		Yes.		1

		13		3f		3.2.5		MF		15		Display STOP		F		Low		Defect		C		Inspector only		1		M		0				Rejected		See fig.3: on stop, it displays the first image and first events.		1

		13		3f		3.2.5		MF		15		Create directory is missing		F		Low		Defect		C		Inspector only		1		M		0				Resolved				1

		13		3f		3.2.5		MF		All		Missing time stamping granularity for event logs & video/audio		F		Low		Defect		C		Inspector only		1		H		0				Rejected		Line 5 & 6 specify in ms (miliseconds).		1

		13		3f		3.2.5		MF		All		Unclear and needs more claification/simplification		F		High		Defect		C		Measurer only		0				1		M		Resolved				1

		12		3f		3.2.5		PostC		1		Is the Audio/video file has recorded correctly?		F		Low		Defect		C		Measurer only		0				1		C		Resolved				1

		12		3f		3.2.5		PostC		1		The event log file… Unclear		F		Low		Defect		M		Inspector only		1		N		0				Resolved				1

		12		3f		3.2.5		PreC		1		type --> types		F		Low		Defect		S		Both		1		G		1		F		Resolved				2

		12		3f		3.2.5		PreC		1		Is this part of the application?		F		Low		Defect		C		Measurer only		0				1		C		Resolved				1

		13		3f		3.2.5		PreC		1		How to filter? Need UC? Is it relevant?		F		High		Issue		Q		Inspector only		2		DQ		0				Resolved				2

		13		3f		3.2.5		PreC		1		Connect/disconnect is missing		F		Low		Defect		C		Inspector only		1		M		0				Rejected		See Fig.3: it's not possible to record in Idle (disconnected) state.		1

		12		3f		3.2.5		PreC		3		recieves --> receives		N		Low		Defect		S		Inspector only		1		N		0				Resolved				1

		12		3f		3.2.5		PreC		3		uSleuth --> uSpy		F		Low		Defect		C		Both		4		EKNQ		4		CFHT		Resolved		Type changed from "S" to "M" then to "C"		8

		13		3f		3.2.5		PreC		3		system: inconsistent		N		Low		Issue		I		Inspector only		1		Q		0				Open				1

		12		3f		3.2.5		TE		1		presses: design detail		F		Low		Defect		M		Inspector only		1		O		0				Resolved				1

		13		3f		3.2.5.1		1		1		operated --> installed		F		Low		Issue		I		Inspector only		1		Q		0				Open				1

		13		3f		3.2.5.1		2		1		Could be a problem if application is using more than 1 computer		N		Low		Defect		C		Inspector only		1		G		0				Rejected		This was part of the design constraints, shown in Fig.1.		1

		13		3f		3.2.5.1		2		1		naming convention		F		Low		Defect		M		Inspector only		1		I		0				Open				1

		13		3f		3.2.5.1		2		2		"date and time when the recording was initiated": it's not indicated before		F		Low		Defect		M		Measurer only		0				1		Q		Resolved				1

		13		3f		3.2.5.1		2		3		could --> must		F		Low		Issue		I		Inspector only		1		Q		0				Open				1

		12		3f		3.2.5.1		2		4		Manipulation part of the write?		F		Low		Defect		M		Measurer only		0				1		L		Resolved				1

		12		3f		3.2.5.2		1		1		to be able to load it in Excel: drop or move		F		Low		Defect		M		Inspector only		1		N		0				Resolved				1

		12		3f		3.2.5.2		1		1		Manipulation part of the write?		F		Low		Defect		M		Measurer only		0				1		L		Resolved				1

		13		3f		3.2.5.2		1		1		Export function is missing		F		Low		Defect		C		Inspector only		1		M		0				Open		There is no Export function. Requirement not well defined. The format (CSV) must be suitable to import into Excel.		1

		13		3f		3.2.5.2		1		2		Description of fields (data format) saved and showed in the window		F		Low		Defect		C		Inspector only		6		ABGHIQ		0				Resolved				6

		13		3f		3.2.6		AltF		0		No alternatives?		F		Low		Defect		M		Inspector only		1		O		0				Resolved		Alternate flow=None		1

		13		3f		3.2.6		BD		1		playback --> playing back		F		Low		Defect		S		Inspector only		1		N		0				Resolved				1

		13		3f		3.2.6		BD		3		experiement --> experiment		F		Low		Defect		S		Both		1		H		2		HT		Resolved				3

		14		3f		3.2.6		ExtP		1		Error management missing in case the corresponding event log file has been moved or deleted		F		Low		Defect		M		Inspector only		1		E		0				Rejected		Rejected because requirement 3.3.1 specifies that "No reliability feature shall be implemented…" as required and approved by the client.		1

		14		3f		3.2.6		MF		1		Numbering missing		F		Low		Defect		M		Inspector only		1		Q		0				Resolved				1

		13		3f		3.2.6		MF		1.3		Provided by O/S? Separate process?		F		Low		Defect		C		Measurer only		0				1		L		Open				1

		13		3f		3.2.6		MF		2		confirns --> confirms or selects		F		Low		Defect		S		Both		7		ABEHKOQ		3		FHL		Resolved				10

		14		3f		3.2.6		MF		2		The starting point is a specific experiment. The starting point --> the default window, it confuses the reader with recording time
The link between directories and files (audio/video + logs) is not clearly defined		F		Low		Defect		C		Inspector only		4		BKIM		0				Open				4

		14		3f		3.2.6		MF		11		Consistent? On Fig.4, we talk about "current image". Image = event? Not necessarily synchronized		F		High		Defect		M		Inspector only		2		AH		0				Resolved		See new "Synchronize clocks" UC.		2

		14		3f		3.2.6		MF		All		Change the order of steps		F		Low		Defect		M		Inspector only		1		M		0				Open				1

		14		3f		3.2.6		MF		All		Steps not clear: the level of details is not enough. Needs functional operations. The MF has to talk about the button changes and status too.		F		High		Defect		C		Measurer only		0				2		RZ		Resolved				2

		14		3f		3.2.6		TE		1		Or by searching for file name		F		Low		Defect		M		Inspector only		1		J		0				Rejected		It cannot be a triggering event because it's the function of this UC: searching for previously recorded experiments.		1

		13		3f		3.2.6		TE		2		pressing the Open icon: design detail		F		Low		Defect		M		Inspector only		1		O		0				Resolved				1

		13		3f		3.2.6		TE		3		drop down: design detail
drop down File menu: consistent, only this UC		F		Low		Defect		M		Inspector only		2		CO		0				Resolved				2

		14		3f		3.2.6		TE		3		remove "By"		F		Low		Defect		S		Inspector only		1		K		0				Rejected		Could be of type "I" but not a defect.		1

		15		3f		3.2.7		AF-P		1-3		Stop, always Stop		F		Low		Defect		M		Inspector only		1		M		0				Rejected		No, behaviour is different in Pause mode than in Stop mode. This is why there is a separate alternate flow.		1

		14		3f		3.2.7		AF-P		2		Alternate command part of triggering event?		F		Low		Defect		M		Measurer only		0				1		L		Resolved				1

		15		3f		3.2.7		AF-P		6		encountered --> & saved		F		Low		Defect		M		Inspector only		1		J		0				Resolved				1

		14		3f		3.2.7		AF-P		6		Event and image may not match		F		Low		Defect		C		Measurer only		0				1		H		Resolved				1

		15		3f		3.2.7		AF-P		8		replaces: unclear		F		Low		Defect		M		Inspector only		1		Q		0				Open				1

		14		3f		3.2.7		AF-P		8		As above		F		Low		Defect		M		Measurer only		0				1		L		Resolved		Same as step 1 from Main flow, from a measurement point of view.		1

		15		3f		3.2.7		AF-P		8-10		No ? [refers to missing numbering]
Where is this step in the main flow?
Returns to "Alternate flow-Pause, step 5" where it came from??		F		Low		Defect		C		Both		1		N		2		MN		Resolved		Linked to defect 3.2.5/MF/1/"Numbering missing"		3

		15		3f		3.2.7		AF-P		9		If … unclear		F		Low		Defect		M		Inspector only		1		Q		0				Resolved				1

		15		3f		3.2.7		AF-P		9		Considered before		F		Low		Issue		A		Measurer only		0				1		P		n/a				1

		15		3f		3.2.7		AF-P		10		If… inconsistent		F		Low		Issue		I		Inspector only		1		Q		0				Resolved				1

		15		3f		3.2.7		AF-P		10		Considered before		F		Low		Issue		A		Measurer only		0				1		P		n/a				1

		14		3f		3.2.7		AF-P		10		See "Alternate flow - Stop" below		F		Low		Issue		I		Inspector only		1		N		0				Resolved				1

		15		3f		3.2.7		AF-P		All		Not well written. Not clear		F		High		Defect		C		Measurer only		0				2		NO		Resolved				2

		15		3f		3.2.7		AF-S		1		or during alternate flow: confusing		F		Low		Defect		M		Inspector only		1		K		0				Resolved				1

		14		3f		3.2.7		AF-S		3		Same as above		F		Low		Defect		M		Measurer only		0				1		L		Resolved				1

		14		3f		3.2.7		AF-S		5		Event and image may not match		F		Low		Defect		C		Measurer only		0				1		H		Resolved				1

		15		3f		3.2.7		AF-S		5-6		first --> last image & event? Unclear.		F		Low		Defect		C		Inspector only		2		MQ		0				Resolved		Unconsistent vocabulary		2

		15		3f		3.2.7		BD		1		Brief description missing		F		Low		Defect		M		Inspector only		4		BCFN		0				Resolved				4

		14		3f		3.2.7		MF		1		button: design detail		F		Low		Defect		M		Inspector only		1		O		0				Resolved				1

		15		3f		3.2.7		MF		1		replaces: unclear
replaces --> activates? by --> and de-activates? Really?		F		Low		Defect		M		Both		1		Q		1		C		Open				2

		15		3f		3.2.7		MF		1		Numbering missing		N		Low		Defect		M		Both		6		ABDGHQ		1		T		Resolved				7

		15		3f		3.2.7		MF		1		What if reading error?		F		Low		Defect		M		Inspector only		1		I		0				Rejected		See requirement 3.3.1.		1

		14		3f		3.2.7		MF		3		Instances of the same		F		Low		Issue		A		Measurer only		0				1		F		n/a				1

		15		3f		3.2.7		MF		3		audio video --> audio/video		F		Low		Defect		S		Inspector only		1		K		0				Resolved				1

		15		3f		3.2.7		MF		5		Video scroll bar progress is missing		F		Low		Defect		M		Inspector only		1		M		0				Open				1

		14		3f		3.2.7		MF		6		Missing: uSleuth replaces "Pause" button by "Play"		F		Low		Defect		C		Inspector only		1		P		0				Resolved				1

		15		3f		3.2.7		MF		6		Event log scroll bar progress is missing		F		Low		Defect		M		Inspector only		1		M		0				Open				1

		15		3f		3.2.7		MF		8		Stop by Eject? It's the same button?		F		Low		Defect		M		Inspector only		2		AM		0				Rejected		See section 2 of the SRS where the analogy with a videotape recorder is described and the button behaviour section explaining that a UT can only Eject if it is stopped.		2

		15		3f		3.2.7		MF		1+8		I assumed I have to change status of a register of the button		F		Low		Issue		A		Measurer only		0				1		Q		n/a		Status of buttons are not recorded. It's navigational. Therefore, wrong measurement assumption.		1

		15		3f		3.2.7		MF		All		Needs more details to show functional behaviour (too abstract)		F		High		Defect		C		Measurer only		0				1		Z		Open				1

		14		3f		3.2.7		PostC		2		Event and image may not match		F		Low		Defect		C		Measurer only		0				1		H		Resolved				1

		15		3f		3.2.7		PostC		2		Not true for Stop		F		Low		Defect		C		Inspector only		2		HM		0				Resolved		Defect type changed for "C" after comment from inspector "M". This UC has been split into 3 UCs.		2

		15		3f		3.2.7		PostC		2-3		first --> current image & event? Unclear.		F		Low		Defect		C		Inspector only		1		Q		0				Resolved				1

		14		3f		3.2.7		TE		1		presses: design detail		F		Low		Defect		M		Inspector only		1		O		0				Resolved				1

		16		3f		3.2.8		BD		1		Brief description missing		F		Low		Defect		M		Inspector only		4		CFMN		0				Resolved				4

		16		3f		3.2.8		BD		1		"Seek position within the video progress bar" is missing		F		Low		Issue		I		Inspector only		1		M		0				Open				1

		16		3f		3.2.8		MF		1		The images are in memory or need to be seek in a file?		F		Low		Defect		C		Measurer only		0				1		V		Open				1

		15		3f		3.2.8		MF		2		button: design detail		F		Low		Defect		M		Inspector only		1		O		0				Resolved				1

		16		3f		3.2.8		MF		2		Needs more details to show functional behaviour (too abstract)		F		High		Defect		C		Measurer only		0				1		Z		Open				1

		15		3f		3.2.8		MF		3		in order : clarify		F		Low		Defect		M		Inspector only		1		N		0				Resolved				1

		15		3f		3.2.8		MF		3		What about the cursor at the event log display?		F		Low		Defect		C		Inspector only		1		P		0				Resolved				1

		16		3f		3.2.8		MF		6		the list --> the event list		F		Low		Issue		I		Inspector only		1		Q		0				Resolved				1

		16		3f		3.2.8		MF		All		Change the order of steps		F		Low		Defect		M		Inspector only		1		M		0				Open				1

		15		3f		3.2.8		PostC		1		No need to update status with respect to Preconditions		F		Low		Defect		C		Measurer only		0				1		L		Resolved				1

		15		3f		3.2.8		TE		1		…on the image scroll bar
image cursor --> not clear, scroll bar?
screen?, cursor=image?		F		Low		Defect		M		Both		3		ABH		1		C		Resolved				4

		16		3f		3.2.8		Title		1		Seek from or seek an image ?		F		Low		Issue		I		Inspector only		1		B		0				Open				1

		16		3f		3.2.8/3.2.9		Title		1		Seek and Scroll: 2 words, same action?		F		High		Issue		Q		Inspector only		1		A		0				Resolved		No, because one is looking into the event log, the other one is looking into the audio/video file. They do have similar behaviour and similar size but they are different functionalities. One could work and not the other.		1

		15		3f		3.2.9		AltF		0		No alternatives?		F		Low		Defect		M		Inspector only		1		O		0				Resolved		Alternate flow=None		1

		16		3f		3.2.9		BD		1		Brief description missing		F		Low		Defect		M		Inspector only		5		BCFMN		0				Resolved				5

		16		3f		3.2.9		MF		1		Could be defined if it will be as the first		F		Low		Defect		C		Measurer only		0				1		V		Open				1

		16		3f		3.2.9		MF		4		Not clear  
current --> selected?		F		Low		Defect		M		Inspector only		2		BJ		0				Resolved				2

		15		3f		3.2.9		MF		6		What about the cursor at the video display?		F		Low		Defect		C		Inspector only		1		P		0				Resolved				1

		16		3f		3.2.9		MF		All		Needs more details to show functional behaviour (too abstract)		F		High		Defect		C		Measurer only		0				1		Z		Open				1

		16		3f		3.2.9		MF		All		Change the order of steps		F		Low		Defect		M		Inspector only		1		M		0				Open				1

		15		3f		3.2.9		PostC		1		No need to update status with respect to Preconditions.
After Main Flow, the status is not "Still"		F		Low		Defect		C		Both		1		M		1		L		Resolved		Yes, it is still, and it waits for seek/scroll activity, or Play or Eject. See State machine (Fig.4). However, may be the wrong Post-Condition for this UC.		2

		15		3f		3.2.9		TE		1		…on the event log scroll bar		F		Low		Defect		M		Measurer only		0				1		C		Resolved				1

		15		3f		3.2.9		TE		Main,1		Separate processes?		F		High		Defect		M		Measurer only		0				1		L		Resolved				1

		17		3		3.3		All		All		Is it suffisant?		N		Low		Issue		Q		Inspector only		1		L		0				Resolved		These were approved by the customer/user.		1

		17		3		3.3.1		1		1		Not necessary if not used		N		Low		Defect		M		Inspector only		1		F		0				Rejected		Requirement approved by the software project sponsor.		1

		17		3		3.3.1		1		1		What happens in the event of uObserve failure?		N		High		Issue		Q		Inspector only		1		M		0				Resolved		Data is lost and it has to be restarted.		1

		16		3f		3.3.2		1		1		feature --> requirement		N		Low		Issue		I		Inspector only		1		N		0				Open				1

		16		3		3.3.2		1		2		unpluged --> unplugged		N		Low		Defect		S		Both		3		BHQ		1		C		Resolved				4

		17		3		3.3.2		1		3		How will it be redone? Resume or start again?		N		Low		Defect		M		Inspector only		1		M		0				Open		Start again. So Question transformed into "M" defect type.		1

		16		3		3.3.3		1		1		files --> file		N		Low		Defect		S		Measurer only		0				1		C		Resolved				1

		16		3		3.3.3		1		All		Contradiction with page 11		N		Low		Defect		C		Inspector only		1		O		0				Resolved				1

		16		3		3.3.4		1.2		All		These are maintainability specs??		N		Low		Defect		C		Inspector only		1		N		0				Resolved				1

		17		3		3.3.4		2		2		…in order to have the efforts…: Describe objective for quality requirement		N		Low		Issue		I		Inspector only		1		F		0				Open				1

		16		3		3.3.4		3		1		Design for change?		N		Low		Defect		M		Inspector only		1		O		0				Resolved		Better define maintainability		1

		16		3		3.3.6		0		0		Performance? See page 3…		N		Low		Defect		C		Inspector only		1		O		0				Resolved				1
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Participants

		Inspector Code		Experiment		Category		Expertise		Experience description		# Months		Effort (min)

		A		2008/May		Inspector		Limited		Limited		3		45

		B		2008/May		Inspector		Limited		Undergraduate courses only		3		60

		C		2008/May		Inspector		Limited		Limited, few reviews only		3		50

		D		2008/May		Inspector		Limited		(unspecified, but Master  degree student. Assumed 6 months)		6		75

		E		2008/May		Inspector		Limited		3 years as document reviewer		36		75

		F		2008/May		Inspector		Limited		10 years as SW developer, 6 months as reviewer		6		90

		G		2008/May		Inspector		Limited		8 years as SW developer, 2 years reviewer		24		60

		H		2008/May		Inspector		Limited		Less than a year		6		60

		I		2008/May		Inspector		Limited		4 years in SW, half in reviews		24		60

		J		2010/Aug		Inspector		Limited		6 months reviewer		6		60

		K		2010/Aug		Inspector		Limited		4 months reviewer		4		60

		L		2010/Aug		Inspector		Limited		13 years in SW, 1 year reviewer		12		60

		M		2010/Aug		Inspector		Limited		Over 13 years in SW, 1 year as  reviewer		12		60

		N		2007/Nov		Inspector		Expert		15 years in SW, 4 years as reviewer		48		55

		O		2007/Nov		Inspector		Expert		19 years in SW, 13 years as reviewer		156		55

		P		2007/Nov		Inspector		Limited		8 years in SW, 1 year reviewer		12		60

		Q		2008/May		Inspector		Expert		29 years in SW, 4 years reviewer		48		65



														SRS v1.0								SRS v2.0

		Measurer ID		Experiment		Category		Expertise		Experience description		COSMIC Certified?		Effort (min)		Functional size		# of FP		Effort per size		Effort (min)		Functional size		# of FP		Effort per size

		C		2007/Nov		Measurer		Expert		Co-author of the COSMIC method, member of the MPC		Yes		75		57		14		1.3		90		81		21		1.1

		F		2007/Nov		Measurer		Expert		Experienced practitioner, member of the COSMIC Measurement Practice Committee (MPC)		Yes		49		62		10		0.8		76		71		14		1.1

		H		2007/Nov		Measurer		Expert		Experienced practitioner, member of the COSMIC MPC		Yes		45		55		11		0.8		90		33		8		2.7

		L		2007/Nov		Measurer		Expert		Experienced practitioner, member of the COSMIC MPC		Yes		60		61		14		1.0		90		68		12		1.3

		J		2010/Aug		Measurer		Expert		Co-author of the COSMIC method, member of the MPC		Yes		60		55		10		1.1		240		97		15		2.5

		M		2010/Aug		Measurer		Limited		1-5		No		60		73		12		0.8

		N		2010/Aug		Measurer		Limited		3 years with COSMIC		Yes		60		74		11		0.8

		O		2010/Aug		Measurer		Limited		2 years with COSMIC		Yes		60		78		10		0.8

		P		2010/Aug		Measurer		Limited		1-5		No		60		74		9		0.8		60

		Q		2010/Aug		Measurer		Limited		1-5		No		60		136		11		0.4		60

		R		2010/Aug		Measurer		Limited		1-5		No		60		190		10		0.3		60

		S		2010/Aug		Measurer		Limited		1-5		No		60		29		4		2.1		60

		T		2008/May		Measurer		Limited		1-5		Yes		49		56		10		0.9

		V		2008/May		Measurer		Limited		1-5		No		n/a		45		10		--

		W		2008/May		Measurer		Limited		1-5		Yes		105		61		12		1.7

		X		2008/May		Measurer		Limited		1-5		Yes		80		37		9		2.2

		Y		2008/May		Measurer		Limited		1-5		Yes		90		48		8		1.9

		Z		2008/May		Measurer		Limited		1-5		No		65		43		9		1.5		30

														64.6		70.1		10.3		1.1				79.25

														15.7		38.6		2.3		0.6				0.3663793103











DBextraction

		Chap-ter		3f

		Mesurers		(Tous)

		Inspectors		(Tous)

		Nombre de Type		Étiquettes de colonnes

				Defect						Total Defect		Issue						Total Issue														Total général

		Étiquettes de lignes		C		M		S				A		I		Q				Nombre A		Nombre C		Nombre I		Nombre M		Nombre Q		Nombre S

		F		82		89		24		195		19		19		20		58		19		82		19		89		20		24		253

		N		1		7		8		16				5		1		6				1		5		7		1		8		22

		Total général		83		96		32		211		19		24		21		64		19		83		24		96		21		32		275





Analysis

		Defect per inspector				Defects								Issues										C+M										Functional defetcs w/o rejected																								Teams of inspectors																		154

		Inspector		Expertise level		C		M		S		Tot.		I		Q		Tot.				Item												Inspector		C		M		S		Tot		I		Q		Tot				C+M						Inspector		C		M		C+M												W2		W3		W4		M2		M3		M4		B2		B3		B4

		A		Limited		4		7		2		13		1		1		2				15		11										A		4		6		2		12		1		1		2				10				Lim		L		0		0		0		5.3								#Defects		1		3		6		15		20		26		48		66		81

		B		Limited		3		7		10		20		2		0		2				22		10										B		3		7		9		19		2		0		2				10				Lim		E		1		0		1										Efficiency		0.6%		1.9%		3.9%		9.7%		13.0%		16.9%		31.2%		42.9%		52.6%

		C		Limited		3		5		3		11		0		2		2				13		8										C		3		5		3		11		0		1		1				8				Lim		J		0		2		2										Variation				200%		100%				33%		30%				38%		23%

		D		Limited		3		2		0		5		0		2		2				7		5										D		3		1		0		4		0		2		2				4				Lim		F		0		3		3										Effort		213		292		403		248		332		411		305		446		571

		E		Limited		1		1		1		3		0		0		0				3		2										E		1		0		1		2		0		0		0				1				Lim		D		3		1		4										Effectiveness		213.0		97.3		67.2		16.5		16.6		15.8		6.4		6.8		7.0

		F		Limited		0		5		0		5		1		0		1				6		5										F		0		3		0		3		0		0		0				3				Lim		K		2		3		5										Variation				54.3%		31.0%				-0.4%		4.8%				-6.3%		-4.3%

		G		Limited		5		3		2		10		0		0		0				10		8										G		2		3		2		7		0		0		0				5				Lim		G		2		3		5										# inspectors		2		3		4		2		3		4		2		3		4

		H		Limited		7		3		5		15		0		0		0				15		10										H		5		3		4		12		0		0		0				8				Lim		I		5		1		6																				16.3						6.7

		I		Limited		5		2		0		7		1		0		1				8		7										I		5		1		0		6		1		0		1				6				Lim		P		6		1		7																				0.2						0.1

		J		Limited		0		4		0		4		1		0		1				5		4										J		0		2		0		2		1		0		1				2				Lim		C		3		5		8																				0.4						0.3

		K		Limited		2		3		3		8		0		0		0				8		5										K		2		3		2		7		0		0		0				5				Lim		H		5		3		8

		L		Limited		0		1		4		5		3		2		5				10		1										L		0		0		0		0		0		0		0				0				Lim		B		3		7		10

		M		Limited		18		12		1		31		5		6		11				42		30										M		12		9		1		22		4		4		8				21				Lim		A		4		6		10

		N		Expert		20		24		10		54		5		1		6				60		44										N		6		14		6		26		2		1		3				20				Exp		N		6		14		20		22.75

		O		Expert		12		24		2		38		6		0		6				44		36										O		9		18		2		29		1		0		1				27				Lim		M		12		9		21

		P		Limited		7		4		0		11		2		0		2				13		11										P		6		1		0		7		1		0		1				7				Exp		Q		12		11		23

		Q		Expert		12		11		9		32		7		1		8				40		23										Q		12		11		8		31		7		1		8				23				Exp		O		9		18		27

						102		118		52		272		34		15		49				321		220												73		87		40		200		20		10		30				160						Total		73		87		160		7.0																						0.0584415584

																						18.8823529412																																				Average						9.4

						Defects								Issues																				Functional defects w/o rejected																								Std dev.						8.0

		Defects per measurer				C		M		S		Tot		I		Q		A		Tot		Item		C+M										Measurer		C		M		S		Tot		I		Q		A		Tot		C+M						Measurer		C		M		C+M

		C		Expert		15		12		20		47		2		1		0		3		50		27										C		8		5		6		19		0		1		0		1		13						O		1		0		1

		F		Expert		5		1		8		14		1		0		2		3		17		6										F		5		1		7		13		1		0		1		2		6						Y		1		0		1

		H		Expert		4		2		5		11		0		0		0		0		11		6										H		4		2		4		10		0		0		0		0		6						N		2		0		2

		L		Expert		10		14		6		30		0		1		0		1		31		24										J		3		2		0		5		0		4		5		9		5						P		2		0		2

		J		Expert		4		2		0		6		0		4		5		9		15		6										L		10		14		5		29		0		1		0		1		24						X		1		2		3

		M		Limited		3		0		0		3		1		0		0		1		4		3										M		3		0		0		3		0		0		0		0		3						T		1		2		3

		N		Limited		3		1		1		5		0		0		0		0		5		4										N		2		0		0		2		0		0		0		0		2						R		3		0		3

		O		Limited		1		0		0		1		0		0		0		0		1		1										O		1		0		0		1		0		0		0		0		1						M		3		0		3

		P		Limited		2		0		0		2		1		0		6		7		9		2										P		2		0		0		2		1		0		6		7		2						Q		4		1		5

		Q		Limited		4		1		1		6		0		3		7		10		16		5										Q		4		1		1		6		0		3		7		10		5						V		4		0		4

		R		Limited		3		0		0		3		0		1		0		1		4		3										R		3		0		0		3		0		1		0		1		3						J		3		2		5

		T		Limited		1		4		1		6		1		1		0		2		8		5										T		1		2		1		4		0		1		0		1		3						H		4		2		6

		V		Limited		5		1		0		6		0		0		0		0		6		6										V		4		0		0		4		0		0		0		0		4						Z		5		1		6

		X		Limited		1		2		1		4		0		0		0		0		4		3										X		1		2		1		4		0		0		0		0		3						F		5		1		6

		Y		Limited		1		0		4		5		0		1		0		1		6		1										Y		1		0		4		5		0		1		0		1		1						C		8		5		13

		Z		Limited		5		1		0		6		0		0		0		0		6		6										Z		5		1		0		6		0		0		0		0		6						L		10		14		24

						67		41		47		155		6		12		20		38		193		108										Total		57		30		29		116		2		12		19		33		87						Total		57		30		87

																						12.1														87																										5.5		5.4

												193										12.1

		Unique defects and issues for the whole SRS including Rejected

				# participants		C		M		S		Tot		A		I		Q		Tot

				1		71		91		34		196		20		36		23		79		196		79

				2		22		16		7		45				2		2		4		90		8

				3		6		2		5		13								0		39		0

				4		2		3		4		9								0		36		0

				5				1		2		3								0		15		0

				6		2		1				3								0		18		0

				7				1				1								0		7		0

				8		2						2								0		16		0

				10						1		1								0		10		0

		Total				105		115		53		273		20		38		25		83		427		87



		Unique defects and issues for the whole SRS without Rejected

				# participants		C		M		S		Tot		A		I		Q		Tot

				1		63		75		32		170		20		31		23		74

				2		20		14		7		41				1		2		3

				3		6		2		5		13								0

				4		2		3		4		9								0

				5				1		2		3								0

				6		2		1				3								0

				7				1				1								0

				8		2						2								0

				10						1		1								0

				Total général		95		97		51		243		20		32		25		77





		Unique defects and issues related to FR w/o Rejected

				# participants		C		M		S		Tot		A		I		Q		Tot

				1		45		64		18		127		19		21		20		60		127		60

				2		17		10		2		29						1		1		58		2

				3		5		1		5		11								0		33		0

				4		2		3		3		8								0		32		0

				5				1		2		3								0		15		0

				6		2		1				3								0		18		0

				7				1				1								0		7		0

				8		2						2								0		16		0

				10						1		1								0		10		0

		Total				73		81		31		185		19		21		21		61		316		62

						154						246										316		63































































































Worst teams	

2	3	4	213	97.333333333333329	67.166666666666671	Median teams	

2	3	4	16.533333333333335	16.600000000000001	15.807692307692308	Best teams	

2	3	4	6.354166666666667	6.7575757575757578	7.0493827160493829	# Inspectors

Unit cost(in minutes/defect)

Worst teams	

2	3	4	6.4935064935064939E-3	1.948051948051948E-2	3.896103896103896E-2	Median teams	

2	3	4	9.7402597402597407E-2	0.12987012987012986	0.16883116883116883	Best teams	

2	3	4	0.31168831168831168	0.42857142857142855	0.52597402597402598	# Inspectors

Efficiency (% of total defects found)



Effectiveness

		Effectiveness

		Measurer as fifth inspector

						Worst-4						Median-4						Best-4								W4+D		M4+G		B4+A

		With 4 inspectors				Defects		Effort		Effect.		Defects		Effort		Effect.		Defects		Effort		Effect.				9		28		88

						6		403		67.2		26		411		15.8		81		571		7.0				501		499		653

		With an extra 5th inspector				Defects		Effort		Effect.		Defects		Effort		Effect.		Defects		Effort		Effect.				9		28		88

						9		501		55.7		28		499		17.8		88		653		7.4				0		0		0

		Measurer		Effort added		Defects added		Effecti-veness		Net gain
(-loss)		Defects added		Effecti-veness		Net gain		Defects added		Effecti-veness		Net gain				55.7		17.8		7.4

		C		127		12		29.4		26.2		12		14.2		3.7		8		7.8		-0.4

		F		73		5		43.3		12.4		6		15.1		2.7		4		7.6		-0.2

		H		64		5		42.5		13.2		6		14.8		3.0		5		7.4		0.0

		J		81		5		44.0		11.7		3		17.0		0.9		4		7.7		-0.3

		L		96		24		16.6		39.0		23		10.3		7.5		19		6.7		0.8

		N		73		3		52.9		2.8		3		16.7		1.1		2		7.8		-0.3

		O		74		2		59.6		-4.0		2		17.3		0.5		1		7.9		-0.4

		M		71		1		67.7		-12.0		1		17.9		-0.0		1		7.8		-0.4

		P		77		2		60.0		-4.3		2		17.4		0.4		2		7.8		-0.4

		Q		82		5		44.1		11.6		5		15.9		1.9		5		7.6		-0.2

		R		73		3		52.9		2.8		3		16.7		1.1		3		7.7		-0.2

		T		75		2		59.8		-4.1		2		17.4		0.5		1		7.9		-0.5

		V		87		4		49.0		6.7		3		17.2		0.6		4		7.7		-0.3

		X		98		3		55.7		0.0		2		18.2		-0.4		2		8.1		-0.6

		Y		112		1		73.6		-17.9		0		20.1		-2.3		1		8.3		-0.9

		Z		87		6		40.8		14.8		6		15.6		2.3		6		7.6		-0.1

		Average		84.4		5.2		49.5		6.2		4.9		16.4		1.5		4.3		7.7		-0.3

		Std dev		16.1		5.5		13.7		13.7		5.4		2.1		2.1		4.3		0.3		0.3

		Min		64		1		16.6		-17.9		0		10.3		-2.3		1		6.7		-0.9

		Max		127		24		73.6		39.0		23		20.1		7.5		19		8.3		0.8

		Measurer as fourth inspector

						Worst-3						Median-3						Best-3

		With 3 inspectors				Defects		Effort		Effect.		Defects		Effort		Effect.		Defects		Effort		Effect.

						3		292		97.3		20		332		16.6		66		446		6.8

		With an extra 4th inspector				Defects		Effort		Effect.		Defects		Effort		Effect.		Defects		Effort		Effect.

						6		403		67.2		26		411		15.8		81		571		7.0

		Measurer		Effort added		Defects added		Effecti-veness		Net gain		Defects added		Effecti-veness		Net gain		Defects added		Effecti-veness		Net gain

		C		127		12		27.9		39.2		13		13.9		1.9		9		7.6		-0.6

		F		73		5		45.6		21.5		6		15.6		0.2		4		7.4		-0.4

		H		64		5		44.5		22.7		6		15.2		0.6		5		7.2		-0.1

		L		81		5		46.6		20.5		3		18.0		-2.1		4		7.5		-0.5

		J		96		24		14.4		52.8		23		10.0		5.9		21		6.2		0.8

		N		73		3		60.8		6.3		3		17.6		-1.8		3		7.5		-0.5

		O		74		2		73.2		-6.0		2		18.5		-2.6		2		7.6		-0.6

		M		71		1		90.8		-23.6		1		19.2		-3.4		1		7.7		-0.7

		P		77		2		73.8		-6.6		2		18.6		-2.8		2		7.7		-0.6

		Q		82		5		46.8		20.4		5		16.6		-0.8		5		7.4		-0.4

		R		73		3		60.8		6.3		3		17.6		-1.8		3		7.5		-0.5

		T		75		2		73.4		-6.2		3		17.7		-1.9		1		7.8		-0.7

		V		87		4		54.1		13.0		3		18.2		-2.4		4		7.6		-0.6

		X		98		3		65.0		2.2		2		19.5		-3.7		3		7.9		-0.8

		Y		112		1		101.0		-33.8		0		22.2		-6.4		1		8.3		-1.3

		Z		87		6		42.1		25.1		6		16.1		-0.3		6		7.4		-0.4

		Average		84.4		5.2		57.6		9.6		5.1		17.2		-1.3		4.6		7.5		-0.5

		Std dev		16.1		5.5		21.5		21.5		5.5		2.6		2.6		4.7		0.4		0.4

		Min		64		1		14.4		-33.8		0		10.0		-6.4		1		6.2		-1.3

		Max		127		24		101.0		52.8		23		22.2		5.9		21		8.3		0.8

		Measurer as third inspector

						Worst-2						Median-2						Best-2

		With 2 inspectors				Defects		Effort		Effect.		Defects		Effort		Effect.		Defects		Effort		Effect.

						1		213		213.0		15		248		16.5		48		305		6.4

		With an extra 3rd inspector				Defects		Effort		Effect.		Defects		Effort		Effect.		Defects		Effort		Effect.

						3		292		97.3		20		332		16.6		66		446		6.8

		Measurer		Effort added		Defects added		Effecti-veness		Net gain		Defects added		Effecti-veness		Net gain		Defects added		Effecti-veness		Net gain

		C		127		12		26.2		71.2		13		13.4		3.2		9		7.6		-0.8

		F		73		5		47.7		49.7		6		15.3		1.3		4		7.3		-0.5

		H		64		5		46.2		51.2		6		14.9		1.7		5		7.0		-0.2

		L		81		5		49.0		48.3		3		18.3		-1.7		4		7.4		-0.7

		J		96		24		12.4		85.0		23		9.1		7.5		22		5.7		1.0

		N		73		3		71.5		25.8		3		17.8		-1.2		3		7.4		-0.7

		O		74		2		95.7		1.7		2		18.9		-2.3		2		7.6		-0.8

		M		71		1		142.0		-44.7		1		19.9		-3.3		1		7.7		-0.9

		P		77		2		96.7		0.7		2		19.1		-2.5		2		7.6		-0.9

		Q		82		5		49.2		48.2		5		16.5		0.1		5		7.3		-0.5

		R		73		3		71.5		25.8		3		17.8		-1.2		3		7.4		-0.7

		T		75		2		96.0		1.3		3		17.9		-1.3		1		7.8		-1.0

		V		87		4		60.0		37.3		4		17.6		-1.0		4		7.5		-0.8

		X		98		3		77.8		19.6		3		19.2		-2.6		3		7.9		-1.1

		Y		112		1		162.5		-65.2		1		22.5		-5.9		1		8.5		-1.8

		Z		87		6		42.9		54.5		6		16.0		0.6		6		7.3		-0.5

		Average		84.4		5.2		71.7		25.6		5.3		17.1		-0.5		4.7		7.4		-0.7				141.3

		Std dev		16.1		5.5		38.6		38.6		5.4		3.0		3.0		4.9		0.6		0.6

		Min		64		1		12.4		-65.2		1		9.1		-5.9		1		5.7		-1.8

		Max		127		24		162.5		85.0		23		22.5		7.5		22		8.5		1.0



		Measurers without inspection

		Measurer		Effort		Defects		Effectiveness

		C		127		13		9.8		10.6

		F		73		6		12.2		4.0

		H		64		6		10.7		11

		J		81		5		16.2

		L		96		24		4.0

		M		73		3		24.3		38.0

		N		74		2		37.0		27.7

		O		71		1		71.0		3

		P		77		2		38.5

		Q		82		5		16.4

		R		73		3		24.3

		T		75		3		25.0

		V		87		4		21.8

		X		98		3		32.7

		Y		112		1		112.0

		Z		87		6		14.5

		Average		84.4		5.4		29.4

		Std dev		16.1		5.5		26.3

		Min		64		1		4.0

		Max		127		24		112.0





Efficiency

		Efficiency						Total defects:		154



		Measurer as fifth inspector

		Worst-4																Median-4																Best-4

		With 5th inspector D						Inspectors L, E, J, and F						Impro-vement				With 5th inspector G						Inspectors P, C, H, and I						Impro-vement				With 5th inspector A						Inspectors O, Q, M, and N						Impro-vement

		Defects		Efficiency				Defects		Efficiency								Defects		Efficiency				Defects		Efficiency								Defects		Efficiency				Defects		Efficiency

		9		5.8%				6		3.9%				1.9%				28		18.2%				26		16.9%				1.3%				88		57.1%				81		52.6%				4.5%

		Measurer		C&M defects		Dupl.		Added		Effici-ency		Impro-vement		Net gain or loss(-)				Measurer		C&M defects		Dupl.		Added		Effici-ency		Impro-vement		Net gain or loss(-)				Measurer		C&M defects		Dupl.		Added		Effici-ency		Impro-vement		Net gain or loss(-)

		C		13		1		12		11.7%		7.8%		5.9%				C		13		1		12		24.7%		7.8%		6.5%				C		13		5		8		57.8%		5.2%		0.7%

		F		6		1		5		7.1%		3.2%		1.3%				F		6		0		6		20.8%		3.9%		2.6%				F		6		2		4		55.2%		2.6%		-1.9%

		H		6		1		5		7.1%		3.2%		1.3%				H		6		0		6		20.8%		3.9%		2.6%				H		6		1		5		55.8%		3.2%		-1.3%

		J		5		0		5		7.1%		3.2%		1.3%				J		5		2		3		18.8%		1.9%		0.6%				J		5		1		4		55.2%		2.6%		-1.9%

		L		24		0		24		19.5%		15.6%		13.7%				L		24		1		23		31.8%		14.9%		13.6%				L		24		5		19		64.9%		12.3%		7.8%

		M		3		0		3		5.8%		1.9%		0.0%				M		3		0		3		18.8%		1.9%		0.6%				M		3		1		2		53.9%		1.3%		-3.2%

		N		2		0		2		5.2%		1.3%		-0.6%				N		2		0		2		18.2%		1.3%		-0.0%				N		2		1		1		53.2%		0.6%		-3.9%

		O		1		0		1		4.5%		0.6%		-1.3%				O		1		0		1		17.5%		0.6%		-0.7%				O		1		0		1		53.2%		0.6%		-3.9%

		P		2		0		2		5.2%		1.3%		-0.6%				P		2		0		2		18.2%		1.3%		-0.0%				P		2		0		2		53.9%		1.3%		-3.2%

		Q		5		0		5		7.1%		3.2%		1.3%				Q		5		0		5		20.1%		3.2%		1.9%				Q		5		0		5		55.8%		3.2%		-1.3%

		R		3		0		3		5.8%		1.9%		0.0%				R		3		0		3		18.8%		1.9%		0.6%				R		3		0		3		54.5%		1.9%		-2.6%

		T		3		1		2		5.2%		1.3%		-0.6%				T		3		1		2		18.2%		1.3%		-0.0%				T		3		2		1		53.2%		0.6%		-3.9%

		V		4		0		4		6.5%		2.6%		0.7%				V		4		1		3		18.8%		1.9%		0.6%				V		4		0		4		55.2%		2.6%		-1.9%

		X		3		0		3		5.8%		1.9%		0.0%				X		3		1		2		18.2%		1.3%		-0.0%				X		3		1		2		53.9%		1.3%		-3.2%

		Y		1		0		1		4.5%		0.6%		-1.3%				Y		1		1		0		16.9%		0.0%		-1.3%				Y		1		0		1		53.2%		0.6%		-3.9%

		Z		6		0		6		7.8%		3.9%		2.0%				Z		6		0		6		20.8%		3.9%		2.6%				Z		6		0		6		56.5%		3.9%		-0.6%

		Total		87		4		83		--		--		--				Total		87		8		79		--		--		--				Total		87		19		68		--		--		--

		Average		5.4		0.3		5.2		7.2%		3.3%		1.4%				Average		5.4		0.5		4.9		20.1%		3.2%		1.9%				Average		5.4		1.2		4.3		55.3%		2.7%		-1.8%

		Std dev		5.5		0.4		5.5		3.6%		3.6%		3.6%				Std dev		5.5		0.6		5.4		3.5%		3.5%		3.5%				Std dev		5.5		1.6		4.3		2.8%		2.8%		2.8%

		Min		1		0		1		4.5%		0.6%		-1.3%				Min		1		0		0		16.9%		0.0%		-1.3%				Min		1		0		1		53.2%		0.6%		-3.9%

		Max		24		1		24		19.5%		15.6%		13.7%				Max		24		2		23		31.8%		14.9%		13.6%				Max		24		5		19		64.9%		12.3%		7.8%

								86.5%																19.0%																5.2%

		Measurer as fourth inspector

		Worst-3																Median-3																Best-3

		With 4th inspector F						Inspectors L, E, and J						Impro-vement				With 4th inspector I						Inspectors P, C, and H						Impro-vement				With 4th inspector N						Inspectors O, Q, and M						Impro-vement

		Defects		Efficiency				Defects		Efficiency								Defects		Efficiency				Defects		Efficiency								Defects		Efficiency				Defects		Efficiency

		6		3.9%				3		1.9%				2.0%				26		16.9%				20		13.0%				3.9%				81		52.6%				66		42.9%				9.7%

		Measurer		C&M defects		Dupl.		Added		Effici-ency		Impro-vement		Net gain or loss(-)				Measurer		C&M defects		Dupl.		Added		Effici-ency		Impro-vement		Net gain or loss(-)				Measurer		C&M defects		Dupl.		Added		Effici-ency		Impro-vement		Net gain or loss(-)

		C		13		1		12		9.7%		7.8%		5.8%				C		13		0		13		21.4%		8.4%		4.5%				C		13		4		9		48.7%		5.8%		-3.9%

		F		6		1		5		5.2%		3.3%		1.3%				F		6		0		6		16.9%		3.9%		0.0%				F		6		2		4		45.5%		2.6%		-7.1%

		H		6		1		5		5.2%		3.3%		1.3%				H		6		0		6		16.9%		3.9%		0.0%				H		6		1		5		46.1%		3.2%		-6.5%

		J		5		0		5		5.2%		3.3%		1.3%				J		5		2		3		14.9%		1.9%		-2.0%				J		5		1		4		45.5%		2.6%		-7.1%

		L		24		0		24		17.5%		15.6%		13.6%				L		24		1		23		27.9%		14.9%		11.0%				L		24		3		21		56.5%		13.6%		3.9%

		M		3		0		3		3.9%		2.0%		0.0%				M		3		0		3		14.9%		1.9%		-2.0%				M		3		0		3		44.8%		1.9%		-7.8%

		N		2		0		2		3.2%		1.3%		-0.7%				N		2		0		2		14.3%		1.3%		-2.6%				N		2		0		2		44.2%		1.3%		-8.4%

		O		1		0		1		2.6%		0.7%		-1.3%				O		1		0		1		13.6%		0.6%		-3.3%				O		1		0		1		43.5%		0.6%		-9.1%

		P		2		0		2		3.2%		1.3%		-0.7%				P		2		0		2		14.3%		1.3%		-2.6%				P		2		0		2		44.2%		1.3%		-8.4%

		Q		5		0		5		5.2%		3.3%		1.3%				Q		5		0		5		16.2%		3.2%		-0.7%				Q		5		0		5		46.1%		3.2%		-6.5%

		R		3		0		3		3.9%		2.0%		0.0%				R		3		0		3		14.9%		1.9%		-2.0%				R		3		0		3		44.8%		1.9%		-7.8%

		T		3		1		2		3.2%		1.3%		-0.7%				T		3		0		3		14.9%		1.9%		-2.0%				T		3		2		1		43.5%		0.6%		-9.1%

		V		4		0		4		4.5%		2.6%		0.6%				V		4		1		3		14.9%		1.9%		-2.0%				V		4		0		4		45.5%		2.6%		-7.1%

		X		3		0		3		3.9%		2.0%		0.0%				X		3		1		2		14.3%		1.3%		-2.6%				X		3		0		3		44.8%		1.9%		-7.8%

		Y		1		0		1		2.6%		0.7%		-1.3%				Y		1		1		0		13.0%		0.0%		-3.9%				Y		1		0		1		43.5%		0.6%		-9.1%

		Z		6		0		6		5.8%		3.9%		1.9%				Z		6		0		6		16.9%		3.9%		0.0%				Z		6		0		6		46.8%		3.9%		-5.8%

		Total		87		4		83		--		--		--				Total		87		6		81		--		--		--				Total		87		13		74		--		--		--

		Average		5.4		0.3		5.2		5.3%		3.4%		1.4%				Average		5.4		0.4		5.1		16.3%		3.3%		-0.6%				Average		5.4		0.8		4.6		45.9%		3.0%		-6.7%

		Std dev		5.5		0.4		5.5		3.6%		3.6%		3.6%				Std dev		5.5		0.6		5.5		3.5%		3.5%		3.5%				Std dev		5.5		1.2		4.7		3.0%		3.0%		3.0%

		Min		1		0		1		2.6%		0.7%		-1.3%				Min		1		0		0		13.0%		0.0%		-3.9%				Min		1		0		1		43.5%		0.6%		-9.1%

		Max		24		1		24		17.5%		15.6%		13.6%				Max		24		2		23		27.9%		14.9%		11.0%				Max		24		4		21		56.5%		13.6%		3.9%

								172.9%																25.3%																7.0%

		Measurer as third inspector

		Worst-2																Median-2																Best-2

		With 3rd inspector J						Inspectors L and E						Impro-vement				With 3rd inspector H						Inspectors P and C						Impro-vement				With 3rd inspector M						Inspectors O and Q						Impro-vement

		Defects		Efficiency				Defects		Efficiency								Defects		Efficiency				Defects		Efficiency								Defects		Efficiency				Defects		Efficiency

		3		1.9%				1		0.6%				1.3%				20		13.0%				15		9.7%				3.3%				66		42.9%				48		31.2%				11.7%

		Measurer		C&M defects		Dupl.		Added		Effici-ency		Impro-vement		Net gain or loss(-)				Measurer		C&M defects		Dupl.		Added		Effici-ency		Impro-vement		Net gain or loss(-)				Measurer		C&M defects		Dupl.		Added		Effici-ency		Impro-vement		Net gain or loss(-)

		C		13		1		12		8.4%		7.8%		6.5%				C		13		0		13		18.2%		8.5%		5.2%				C		13		4		9		37.0%		5.8%		-5.9%

		F		6		1		5		3.9%		3.3%		2.0%				F		6		0		6		13.6%		3.9%		0.6%				F		6		2		4		33.8%		2.6%		-9.1%

		H		6		1		5		3.9%		3.3%		2.0%				H		6		0		6		13.6%		3.9%		0.6%				H		6		1		5		34.4%		3.2%		-8.5%

		J		5		0		5		3.9%		3.3%		2.0%				J		5		2		3		11.7%		2.0%		-1.3%				J		5		1		4		33.8%		2.6%		-9.1%

		L		24		0		24		16.2%		15.6%		14.3%				L		24		1		23		24.7%		15.0%		11.7%				L		24		2		22		45.5%		14.3%		2.6%

		M		3		0		3		2.6%		2.0%		0.7%				M		3		0		3		11.7%		2.0%		-1.3%				M		3		0		3		33.1%		1.9%		-9.8%

		N		2		0		2		1.9%		1.3%		0.0%				N		2		0		2		11.0%		1.3%		-2.0%				N		2		0		2		32.5%		1.3%		-10.4%

		O		1		0		1		1.3%		0.7%		-0.6%				O		1		0		1		10.4%		0.7%		-2.6%				O		1		0		1		31.8%		0.6%		-11.1%

		P		2		0		2		1.9%		1.3%		0.0%				P		2		0		2		11.0%		1.3%		-2.0%				P		2		0		2		32.5%		1.3%		-10.4%

		Q		5		0		5		3.9%		3.3%		2.0%				Q		5		0		5		13.0%		3.3%		0.0%				Q		5		0		5		34.4%		3.2%		-8.5%

		R		3		0		3		2.6%		2.0%		0.7%				R		3		0		3		11.7%		2.0%		-1.3%				R		3		0		3		33.1%		1.9%		-9.8%

		T		3		1		2		1.9%		1.3%		0.0%				T		3		0		3		11.7%		2.0%		-1.3%				T		3		2		1		31.8%		0.6%		-11.1%

		V		4		0		4		3.2%		2.6%		1.3%				V		4		0		4		12.3%		2.6%		-0.7%				V		4		0		4		33.8%		2.6%		-9.1%

		X		3		0		3		2.6%		2.0%		0.7%				X		3		0		3		11.7%		2.0%		-1.3%				X		3		0		3		33.1%		1.9%		-9.8%

		Y		1		0		1		1.3%		0.7%		-0.6%				Y		1		0		1		10.4%		0.7%		-2.6%				Y		1		0		1		31.8%		0.6%		-11.1%

		Z		6		0		6		4.5%		3.9%		2.6%				Z		6		0		6		13.6%		3.9%		0.6%				Z		6		0		6		35.1%		3.9%		-7.8%

		Total		87		4		83		--		--		--				Total		87		3		84		--		--		--				Total		87		12		75		--		--		--

		Average		5.4		0.3		5.2		4.0%		3.4%		2.1%				Average		5.4		0.2		5.3		13.1%		3.4%		0.1%				Average		5.4		0.8		4.7		34.2%		3.0%		-8.7%

		Std dev		5.5		0.4		5.5		3.6%		3.6%		3.6%				Std dev		5.5		0.5		5.4		3.5%		3.5%		3.5%				Std dev		5.5		1.1		4.9		3.2%		3.2%		3.2%

		Min		1		0		1		1.3%		0.7%		-0.6%				Min		1		0		1		10.4%		0.7%		-2.6%				Min		1		0		1		31.8%		0.6%		-11.1%

		Max		24		1		24		16.2%		15.6%		14.3%				Max		24		2		23		24.7%		15.0%		11.7%				Max		24		4		22		45.5%		14.3%		2.6%

								518.8%																35.0%																9.8%

		Measurer		Defects		Efficiency

		C		13		8.4%		7.0%

		F		6		3.9%		11

		H		6		3.9%

		J		5		3.2%

		L		24		15.6%

		M		3		1.9%

		N		2		1.3%

		O		1		0.6%

		P		2		1.3%		1.9%

		Q		5		3.2%		3

		R		3		1.9%

		T		3		1.9%

		V		4		2.6%

		X		3		1.9%

		Y		1		0.6%

		Z		6		3.9%

		Average		5.4		3.5%		7%		11%		14%

		Std dev		5.5		3.6%

		Min		1		0.6%

		Max		24		15.6%





Effort

		Effort per inspector

		Inspector		Items		Step 3		Step 4		Total

		A		15		45		27		72

		B		22		60		39		99

		C		13		50		23		73

		D		7		75		13		88

		E		3		75		6		81

		F		6		90		11		101												W4		W3		W2		W4+D		M4		M3		M2		M4+G		B4		B3		B2		B4+A

		G		10		60		18		78												328		227		158		416		336		267		193		414		496		381		250		568

		H		15		60		9		69												15		15		15		15		15		15		15		15		15		15		15		15

		I		8		60		14		74												60		50		40		70		60		50		40		70		60		50		40		70

		J		5		60		9		69												403		292		213		501		411		332		248		499		571		446		305		653

		K		8		60		14		74

		L		10		60		17		77

		M		42		60		71		131

		N		60		55		60		115

		O		44		55		60		115

		P		13		60		60		120

		Q		40		65		70		135

		Total:		321		1050		521		1571

										92.4117647059

						K-off		Meas.		Valid.		Total

		Measurers		Items		Effort		Effort		Effort		Effort		2007

		C		50		10		75		42		127		109								C		127

		F		17		10		49		14		73		0.83								F		73

		H		11		10		45		9		64		91								H		64

		L		31		10		60		26		96										J		81

		J		15		10		60		11		81		2008								L		96

		M		4		10		60		3		73		30								M		73

		N		5		10		60		4		74		2.00								N		74

		O		1		10		60		1		71		60								O		71

		P		9		10		60		7		77										P		77

		Q		16		10		60		12		82		2010								Q		82

		R		4		10		60		3		73		54								R		73

		T		8		10		49		16		75		0.74								T		75

		V		6		10		65		12		87		41								V		87

		X		4		10		80		8		98										X		98

		Y		6		10		90		12		112										Y		112

		Z		6		10		65		12		87										Z		87

				193		160		998		192		1350

				12.1		10.0		62.4		12.0		84.4

				12.1		0.0		11.0		9.7		16.1





Summary

		Summary of efficiency and effectiveness analysis

		Efficiency																Effectiveness

		Inspection team		Effi-ciency		with measurer		Impro-vement		with extra inspector		Net gain		Average				Inspection team		Effecti-veness		with measurer		Improvement				with extra inspector		Net gain

		Worst-2		0.6%		4.0%		3.4%		1.9%		2.1%		1.6%				Worst-2		213.0		71.7		141.3		66.3%		97.3		25.6		26.4%

		Worst-3		1.9%		5.3%		3.4%		3.9%		1.4%						Worst-3		97.3		57.6		39.8		40.9%		67.2		9.6		14.3%

		Worst-4		3.9%		7.2%		3.3%		5.8%		1.4%						Worst-4		67.2		49.5		17.7		26.3%		55.7		6.2		11.1%

		Median-2		9.7%		13.1%		3.4%		13.0%		0.1%		0.5%				Median-2		16.5		17.1		-0.6		-3.7%		16.6		-0.5		-3.3%

		Median-3		13.0%		16.3%		3.3%		16.9%		-0.6%						Median-3		16.6		17.2		-0.6		-3.3%		15.8		-1.3		-8.5%

		Median-4		16.9%		20.1%		3.2%		18.2%		1.9%						Median-4		15.8		16.4		-0.5		-3.5%		17.8		1.5		8.2%

		Best-2		31.2%		34.2%		3.0%		42.9%		-8.7%		-5.7%				Best-2		6.4		7.4		-1.1		-17.0%		6.8		-0.7		-10.0%

		Best-3		42.9%		45.9%		3.0%		52.6%		-6.7%						Best-3		6.8		7.5		-0.8		-11.5%		7.0		-0.5		-6.9%

		Best-4		52.6%		55.3%		2.7%		57.1%		-1.8%						Best-4		7.0		7.7		-0.7		-9.3%		7.4		-0.3		-3.8%

		Average:		19.2%		22.4%		3.2%		23.6%		-1.2%						Average:		49.6		28.0		21.6		9.5%		32.4		4.4		3.1%

		Std dev:		17.7%		17.5%		0.2%		20.3%		3.7%						Std dev:		65.1		23.3		44.3		26.9%		31.0		8.3		11.8%





Qualitative

		Found by		High-level		%		Low-level		%		Total		%

		Inspectors only		9		26%		190		59%		199		56%

		Measurers only		21		60%		93		29%		114		32%

		Both		5		14%		38		12%		43		12%

		Total		35		100%		321		100%		356		100%

				9.8%				90.2%				100%





Inspectors only	Measurers only	Both	190	93	38	





Inspectors only	Measurers only	Both	9	21	5	

DefectDiscovery

		Participant type		Participants		Experiment		Unique defects & issues		Unique FR defects (C&M only)		Notes

		Measurer		C		First		29		7						Étiquettes de lignes		Somme de Unique FR defects (C&M only)

		Measurer		F		First		7		2						First		63

		Measurer		H		First		3		3						Inspector		36

		Measurer		J		Third		12		2						Measurer		27

		Measurer		L		First		17		15						Second		22

		Measurer		M		Third		2		1						Inspector		16

		Measurer		N		Third		0		0						Measurer		6

		Measurer		O		Third		0		0						Third		24

		Measurer		P		Third		9		2						Inspector		14

		Measurer		Q		Third		15		5						Measurer		10

		Measurer		R		Third		1		0						Total général		109

		Measurer		S		Third		0		0		Excluded

		Measurer		T		Second		1		0

		Measurer		V		Second		2		2

		Measurer		W		Second		0		0		Excluded

		Measurer		X		Second		1		1

		Measurer		Y		Second		1		0

		Measurer		Z		Second		3		3

		Inspector		A		Second		3		1

		Inspector		B		Second		8		2

		Inspector		C		Second		3		0

		Inspector		D		Second		1		0

		Inspector		E		Second		0		0

		Inspector		F		Second		1		0

		Inspector		G		Second		1		1

		Inspector		H		Second		0		0

		Inspector		I		Second		2		1

		Inspector		J		Third		1		1

		Inspector		K		Third		2		1

		Inspector		L		Third		6		0

		Inspector		M		Third		22		12

		Inspector		N		First		31		9

		Inspector		O		First		30		21

		Inspector		P		First		8		6

		Inspector		Q		Second		22		11

								29		22













Total	

Inspector	Measurer	Inspector	Measurer	Inspector	Measurer	First	Second	Third	36	27	16	6	14	10	




DataAnalysis

		Description		F		H		L		J		C		O		Q		P		N		Measurers		Inspectors		Total				Comments

		Functional size		62		55		61		55		57		--		--		--		--		58		--				3.3166247904

		Effort spent (minutes)		49		45		60		60		75		55		65		60		55		57.8		58.75		235		11.7

		Effort (minutes) per CFP		0.8		0.8		1.0		1.1		1.3								0.2152198803		1.00		58.75		4.7871355388

				17		11		29				50		46				14		60		107		120		227

		Defects identified:		14		11		28				46		40				12		54		99		106		205		205		Adding individual results:

		  Critical		5		4		8				15		10				7		20		32		37		69				Without regards to defects/issues 

		  Minor		1		2		14				11		28				5		24		28		57		85				identified by more than one participant

		  Spelling/Syntax		8		5		6				20		2				0		10		39		12		51





		Other issues identified:		3		0		1				4		6				2		6		8		14		22

		  Questions		2		0		1				2		0				0		1		5		1		6

		  Improvements		1		0		0				2		6				2		5		3		13		16

																										227

		Uniquely identified defects:

		(by type)		Critical		Minor		Spelling		Questions		Improvements		Total

		   Functional		37		55		17		5		4		118

		   Non functional		21		20		19		1		12		73

		Total:		58		75		36		6		16		191

		Uniquely identified defects:		(inspectors only)

				Critical		Minor		Spelling		Questions		Improvements		Total

		   Functional		19		39		6		1		3		68

		   Non functional		17		15		6		0		10		48

		Total:		36		54		12		1		13		116

		Uniquely identified defects:		(measurers only)

				Critical		Minor		Spelling		Questions		Improvements		Total

		Meas#1		3		1		5		2		1		12

		Meas#2		3		2		4		0		0		9

		Meas#3		6		13		4		1		0		24

		Meas#4		10		8		17		2		2		39

		Total:		22		24		30		5		3		84

		Uniquely identified defects:		(measurers only & functional only)

				Critical		Minor		Spelling		Questions		Improvements		Total

		Meas#1		3		1		4		1		1		10

		Meas#2		3		2		3		0		0		8

		Meas#3		6		13		3		1		0		23

		Meas#4		6		3		6		2		0		17

		Total:		18		19		16		4		1		58

		Functional & Non-functional:

		Value-added of Measurers		C&M		Value-added		C only		Value-added

		Inspectors		90				36

		Meas #1		4		4.4%		3		8.3%

		Meas #2		5		5.6%		3		8.3%

		Meas #3		19		21.1%		6		16.7%

		Meas #4		18		20.0%		10		27.8%

		Uniquely identified defects:

		(by role, including Spelling)		Inspectors only		Measurers only		Both		Total				Value added of measurers

		   Functional		51		40		4		95				0.7272727273

		   Non functional		28		22		12		62				0.55

		Total:		79		62		16		157				0.6526315789

		Uniquely identified defects:

		(by role, only Critial+Minor)		Inspectors only		Measurers only		Both		Total

		   Functional		48		34		4		86				0.6538461538

		   Non functional		25		4		6		35				0.1290322581

		Total:		73		38		10		121				0.4578313253

				Functional size

		Meas #1		62

		Meas #2		55

		Meas #3		61

		Meas #4		57

		Average		58.75

		Standard deviation		3.3

		Functional defects only:

		Value-added of Measurers		C&M		Value-added		C only		Value-added

		Inspectors		58				19

		Meas #1		4		6.9%		3		15.8%

		Meas #2		5		8.6%		3		15.8%

		Meas #3		19		32.8%		6		31.6%

		Meas #4		9		15.5%		6		31.6%
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		4		2		2		0		1		UOBERSERVE --> UOBSERVE		N		S		Measurer only						1		L		Resolved

		3		1		1.1		2		3		It? What are we referring to?		N		S		Measurer only						1		C		Resolved

		3		1		1.2		0		1		Overview		N		I		Inspector only		1		O						Resolved

		3		1		1.2		1		8		movements --> movement		N		S		Measurer only						1		C		Resolved

		3		1		1.2		1		8		clicks --> click		N		S		Measurer only						1		C		Resolved

		3		1		1.2		2		1		the --> manually		N		I		Measurer only						1		C		Resolved

		3		1		1.2		2		4		experiment --> experimental		N		S		Measurer only						1		C		Resolved

		3		1		1.2		2		4		lead --> leads		N		S		Measurer only						1		C		Resolved

		3		1		1.2		3		1		equipement --> equipment		N		S		Measurer only						1		C		Resolved

		3		1		1.3		1		2		and --> that is		N		I		Measurer only						1		C		Resolved

		3		1		1.3		1		2		synchronized --> synchronize		N		S		Measurer only						1		F		Closed

		3		1		1.3		1		6		worstations --> workstations		N		S		Measurer only						2		CH		Resolved

		4		2		2.1		1		2		synchronizes: how? Start? End? Manually? Automatically?		N		C		Both		1		O		1		C		Resolved

		4		2		2.1		1		5		library? Sentence not clear…		N		C		Measurer only						1		C		Resolved		Precise what it means

		4		2		2.1		1		5		than --> from		N		S		Inspector only		1		N						Resolved

		4		2		2.1		1		5		sniffer library: add to definition, section 1.4		N		I		Inspector only		1		O						Resolved

		4		2		2.1		1		8		playback --> playsback		N		S		Both		1		N		1		C		Resolved

		5		2		2.2.1		1		1		Sentence misplaced		N		I		Inspector only		1		O						Resolved

		5		2		2.2.1		1		1		Sentence is too long		N		I		Inspector only		1		N						Resolved

		5		2		2.2.1		1		3		paradigm --> analogy		N		C		Measurer only						1		C		Resolved

		5		2		2.2.1		1		4		will be materialized --> unclear, change to active voice		N		C		Inspector only		2		NP						Resolved

		5		2		2.2.1		1		4		A consequence --> of what?		N		C		Inspector only		1		N						Resolved

		5		2		2.2.1		1		5		anyone ?		N		M		Inspector only		1		N						Resolved

		5		2		2.2.1		1		6		the active one must be ejected: passive voice		N		M		Inspector only		1		O						Resolved

		5		2		2.2.1		1		6		missing sentence or intro? "The functions are:"		N		M		Both		1		N		1		C		Resolved

		5		2		2.2.1		3		1		On request… --> Missing words		N		M		Inspector only		1		N						Open

		6		2		2.2.1		4		1.5		"Display" is missing		N		M		Inspector only		1		N						Resolved

		5		2		2.2.1		1.0		1		events: put in definitions, section 1.4		N		I		Inspector only		1		O						Resolved

		5		2		2.2.1		1.1		1		When? At the time of capture or later?		N		C		Both		1		N		1		C		Resolved

		5		2		2.2.1		2.1		1		Missing words		N		M		Inspector only		2		NP						Open

		5		2		2.2.1		2.2		1		Missing words		N		M		Inspector only		1		N						Open

		5		2		2.2.1		3.1		1		existing? Unclear		N		M		Inspector only		1		P						Open

		5		2		2.2.1		3.2		1		current --> opened?		N		M		Both		2		NP		1		C		Open

		5		2		2.2.1		3.2.1		1		How?		N		C		Measurer only						1		C		Open		When connecting, synchrozing clocks. Must be described because it hides data movements.

		5		2		2.2.1		3.2.1		1		Verb?		N		S		Measurer only						1		C		Open

		5		2		2.2.1		3.2.2		1		Verb?		N		S		Measurer only						1		C		Open

		5		2		2.2.1		3.2.3		1		Verb? Missing words		N		S		Both		1		N		1		C		Open

		5		2		2.2.1		3.2.4		1		Verb? Missing words		N		S		Both		1		N		1		C		Open

		5		2		2.2.1		3.3		1		Pause: not clear		N		C		Inspector only		1		N						Open

		5		2		2.2.1		3.4		1		Stop: not clear		N		C		Inspector only		1		N						Open

		5		2		2.2.1		3.5		1		Record: not clear		N		C		Inspector only		1		N						Open

		6		2		2.2.2		2		1		Incomplete and unclear		N		C		Inspector only		1		N						Open

		6		2		2.2.2		3		1		Focus on "how"		N		C		Inspector only		1		N						Open

		6		2		2.2.2		4		1		Incomplete and unclear		N		C		Inspector only		1		N						Resolved

		6		2		2.2.2		5		1		Incomplete and unclear		N		C		Inspector only		1		N						Open

		6		2		2.2.2		5		1		Focus on "how"		N		C		Inspector only		1		N						Open

		6		2		2.2.2		6		1		Can be dropped		N		I		Inspector only		1		N						Resolved		Remove last sentence.

		6		2		2.2.2		6		1		Determine?		N		M		Measurer only						1		C		Resolved

		6		2		2.2.2		7		1		Drop		N		I		Inspector only		1		N						Resolved		Remove last sentence.

		6		2		2.3		1		1		users=2 meanings: the experimenter or the person on the spied workstation		N		M		Measurer only						1		C		Resolved

		6		2		2.3		1		1		Rephrase		N		M		Inspector only		1		N						Resolved

		6		2		2.4		1		1		to queue an event? What does that mean? Drive? Before? What if it is not achieved?		N		M		Measurer only						1		C		Resolved

		6		2		2.4		1		1		Timing requirement, misplaced		N		M		Inspector only		1		O						Closed		OK according IEEE-Std-830

		6		2		2.4		4		1		Client or the server?		N		M		Measurer only						1		C		Resolved		client workstation

		6		2		2.4		6		1		And a lot of other things, so why mention this?		N		M		Measurer only						1		C		Resolved		Rephrase to specify why it is mentionned

		6		2		2.4		7		1		modifiable? To what extent? Or to be induced in?		N		C		Measurer only						1		C		Open		Rephrase for clarity

		7		3		3.1.1		--		--		No data model		N		C		Measurer only						1		J		Open

		7		3		3.1.1		fig		2		Is this the final UI? If not, describe it textually only schematically to avoid "request for change" later in the design phase.		N		I		Inspector only		1		O						Closed

		7		3		3.1.1		fig		2		Replace scroll bar by a time bar		N		I		Inspector only		1		P						Closed

		7		3		3.1.2.1		1		1		The cameras --> The camera		N		C		Inspector only		1		N						Resolved		Only one camera is supported.

		7		3		3.1.3		1		1		shall integrate the uSpy library? Meaning? Into what?		N		C		Both		1		N		1		C		Resolved

		8		3		3.1.4		1		3		manually: do not count as FP		N		Q		Measurer only						1		F		Closed		OK, just a personal note from measurer

		9		3f		3.2		1		2		fonctions --> functions		F		S		Measurer only						3		CFL		Resolved

		8		3f		3.2		1		3		most? Precise, unclear		N		M		Both		1		N		1		C		Resolved

		9		3f		3.2		2		1		button: design detail		F		M		Inspector only		1		O						Closed		Imposed by the project sponsor

		8		3f		3.2		fig		3		Which actors are users?		F		M		Measurer only						1		C		Resolved

		8		3f		3.2		fig		3		Eject not described further		F		C		Measurer only						1		L		Resolved

		8		3f		3.2		fig		3		Start uSleuth: cannot be a primary UC, maybe a precondition?		F		M		Inspector only		2		OP						Resolved

		8		3f		3.2		fig		3		"extends" missing from "Close uSleuth" to "Playback an experiment"		F		M		Inspector only		1		O						Resolved

		8		3f		3.2		fig		3		"extends" missing from "Close uSleuth" to "Record an experiment"		F		M		Inspector only		1		O						Resolved

		8		3f		3.2		fig		3		"includes" missing from "Close uSleuth" to "Connect/disconnect"		F		M		Inspector only		2		OQ						Resolved

		8		3f		3.2		fig		3		"Connect/disconnect"?		F		C		Inspector only		1		O						Resolved		Set as 2 different Ucs

		9		3f		3.2		fig		4		Add rationale for defining states		F		I		Inspector only		1		O						Resolved

		9		3f		3.2		fig		4		Where the events are defined?		F		C		Inspector only		1		O						Resolved		Define events and filterring applied to them

		9		3f		3.2		fig		4		"Record" = internal state for "Connected"		F		M		Inspector only		1		O						Closed		Could not be done. After verification and validation with a colleague, the actual figure is OK.

		9		3f		3.2		fig		5		Unclear		F		M		Inspector only		1		N						Resolved		Redefine buttons as toggles with more evident color codes

		9		3f		3.2		fig		5		Indication for a link between "Playback" and "Open"?		F		M		Inspector only		1		O						Resolved

		9		3f		3.2		fig		6		Unclear		F		M		Inspector only		1		N						Resolved		Redefine buttons as toggles with more evident color codes

		10		3f		3.2		fig		6		Why in gray if active? Interface design not complete		F		C		Inspector only		1		Q						Open

		11		3f		3.2.1		--		--		Where can data be found?		F		Q		Measurer only						1		J		Open		This question can be interpreted two ways: 1) where can we see the data structure? In which case it is related to the default about the fact that there is no data model; and 2) Where are data inputs for the system?

		10		3f		3.2.1		AltF		0		No alternatives?		F		M		Inspector only		1		O						Resolved		Alternate flows section should be there with "None".

		10		3f		3.2.1		BDesc		1		Staring --> Starting		F		S		Measurer only						3		FHL		Resolved

		11		3f		3.2.1		BDesc		1		UT --> not defined		N		S		Inspector only		1		Q						Closed

		11		3f		3.2.1		BDesc		1		camera is found: unclear		F		M		Inspector only		1		Q						Open

		10		3f		3.2.1		BDesc		2		may		F		M		Inspector only		1		N						Resolved

		10		3f		3.2.1		Main		1		Who does it?		F		M		Inspector only		1		O						Closed		The UT starts …

		11		3f		3.2.1		Main		2		log section : unclear		F		M		Inspector only		1		Q						Open

		10		3f		3.2.1		Main		3		search --> searches		F		S		Inspector only		2		NQ						Resolved

		10		3f		3.2.1		Main		4		data group on "camera state"?		F		M		Measurer only						1		L		Closed

		10		3f		3.2.1		Main		6		button is activated: passive voice		F		M		Inspector only		1		O						Resolved

		10		3f		3.2.1		PreC		1		workstation --> server		F		M		Inspector only		1		N						Resolved

		11		3f		3.2.1		TE		1		How? Pushing Play?		F		Q		Measurer only						1		J		Closed		Implementation detail: clicking on an icon

		10		3f		3.2.1		TE		4		Trigerring --> Triggering		F		S		Measurer only						2		CL		Resolved		10 occurrences

		16		3f		3.2.10		1		1		Not applicable		N		M		Inspector only		1		N						Closed

		16		3f		3.2.10		BDesc		1		Be able to confirm: unclear		F		M		Inspector only		1		N						Resolved

		16		3f		3.2.10		Main		1		Variable data? Who is maintaining this data?		F		C		Measurer only						1		L		Resolved

		16		3f		3.2.10		Main		1		What kind of window? Popo-up?		F		M		Inspector only		1		P						Resolved

		16		3f		3.2.10		Main		1		Blocking window?		F		C		Inspector only		1		P						Resolved

		16		3f		3.2.10		Main		1.3		copyrights --> copyright		F		S		Measurer only						1		C		Resolved

		16		3f		3.2.10		Main		3.4		Steps 3 and 4		F		C		Inspector only		1		N						Resolved

		16		3f		3.2.10		PostC		1		is --> it		F		S		Measurer only						1		C		Resolved

		17		3f		3.2.10		PostC		1		that --> this		F		S		Inspector only		1		Q						Open

		16		3f		3.2.10		PreC		1		In the use case diagram, this use case is attached with "Start uSleuth"		F		C		Inspector only		1		P						Closed		Yes, it's ok.

		16		3f		3.2.2		1		1		feature --> requirement		N		I		Inspector only		1		N						Closed

		10		3f		3.2.2		--		--		What is the difference between "Close uSleuth" and "Eject (close) experiment"?		F		C		Measurer only						1		F		Resolved

		10		3f		3.2.2		AltF		2		Does uSleuth record at all?		F		C		Measurer only						1		C		Closed

		10		3f		3.2.2		AltF		2		Any info to be stored?		F		M		Measurer only						1		L		Closed

		10		3f		3.2.2		AltF		3		What other open files?		F		C		Measurer only						1		C		Resolved

		11		3f		3.2.2		AltF		4		file --> files		N		S		Inspector only		1		Q						Resolved

		11		3f		3.2.2		AltF		4		Confirmation message		F		I		Inspector only		1		P						Resolved

		10		3f		3.2.2		AltF		All		What about disconnection?		F		C		Inspector only		1		P						Resolved

		10		3f		3.2.2		BDesc		1		closing [all] opened files?		F		M		Inspector only		1		N						Resolved

		11		3f		3.2.2		BDesc		1		then closing the system: unclear, instead: application?		F		M		Inspector only		1		Q						Open

		10		3f		3.2.2		Main		1		Replace by "uSleuth displays …"		F		M		Inspector only		1		O						Resolved

		10		3f		3.2.2		Main		2		Any info to be stored?		F		M		Measurer only						2		HL		Resolved

		11		3f		3.2.2		Main		3		"Any open files": How many?		F		M		Measurer only						1		J		Open

		11		3f		3.2.2		Main		3		file --> files		N		S		Inspector only		1		Q						Resolved

		11		3f		3.2.2		Main		4		Need to access file (assumption)		F		A		Measurer only						1		J		n/a

		11		3f		3.2.2		TE		1		Not clear		F		M		Measurer only						1		J		Open

		11		3f		3.2.2		TE		1		Pushing Stop?		F		Q		Measurer only						1		J		Closed		Implementation details

		11		3f		3.2.3		--		--		There should be a similar function in uSleuth		F		C		Measurer only						1		F		Resolved

		11		3f		3.2.3		--		--		Synchronization is missing		F		C		Measurer only						1		F		Resolved

		11		3f		3.2.3		BDesc		1		Is able to or "does"?		F		C		Measurer only						1		C		Resolved

		11		3f		3.2.3		BDesc		1		connexion --> connection		F		S		Both		1		N		2		FL		Resolved

		11		3f		3.2.3		BDesc		2		start --> starts		F		S		Measurer only						1		F		Resolved

		11		3f		3.2.3		BDesc		2		sending all keyboard…   Wrong?		F		Q		Inspector only		1		N						Closed		No, it is OK. Filterring applies after.

		11		3f		3.2.3		ExtP		1		Disconnect: describe in a separate UC? Same function, different content of the data groups		F		M		Measurer only						3		FHL		Resolved

		11		3f		3.2.3		ExtP		All		[4 UCs]: Connect (uSpy) 3CFP; Connect (uSleuth) 2-3 CFP; Disconnect (uSpy) 3CFP; and Disconnect (uSleuth) 3CFP		F		A		Measurer only						1		L		n/a		Measurement assumption

		11		3f		3.2.3		ExtP		1		start --> starts		F		S		Inspector only		1		N						Resolved

		12		3f		3.2.3		ExtP		2		someone: unclear		F		I		Inspector only		1		Q						Resolved

		11		3f		3.2.3		ExtP		4		are deactivated: passive voice		F		M		Inspector only		1		O						Resolved

		12		3f		3.2.3		Main		1		connects to it --> could be clearer		F		I		Inspector only		1		Q						Resolved

		11		3f		3.2.3		Main		1		(E+X?) See parameters…		F		M		Measurer only						1		L		Resolved		2 unclear data movements

		11		3f		3.2.3		Main		3		is activated: passive voice		F		M		Inspector only		1		O						Resolved

		12		3f		3.2.3		Main		--		Numbering missing		F		M		Inspector only		1		Q						Resolved

		11		3f		3.2.3		PreC		1		Where is it stored? Missing on page 8, section 3.1.4		F		M		Both		1		N		1		L		Resolved

		11		3f		3.2.3		PreC		1		Configuration of parameters file: What's in it?		F		M		Measurer only						1		J		Open		Should be defined in the data model.

		12		3f		3.2.3		PreC		1		Is it relevant?		N		I		Inspector only		1		Q						Closed

		11		3f		3.2.3		PreC		2		LAN: not clear if to be checked by this software		F		C		Measurer only						1		L		Closed

		11		3f		3.2.3		PreC		2		to the same LAN: reflecting back		F		C		Inspector only		1		N						Resolved

		11		3f		3.2.3		PreC		3		Security: Unclear, benefit --> how to verify? Incomplete		F		C		Both		2		NQ		2		JL		Resolved

		11		3f		3.2.3		PreC		6		1 data group=parameters: IP adress & access code		F		A		Measurer only						1		J		n/a

		12		3f		3.2.3		TE		1		Not clear		F		M		Measurer only						1		J		Open

		11		3f		3.2.4		--		--		Why are these (3.2.3 and 3.2.4) separate use cases?		F		Q		Measurer only						1		C		Resolved		See questions and comments by measurer.

		11		3f		3.2.4		BDesc		1		send --> sends		F		S		Both		2		NQ		1		F		Resolved

		11		3f		3.2.4		BDesc		1		What are keyboard and mouse events?		F		C		Inspector only		1		N						Resolved		Define events and filterring applied to them

		11		3f		3.2.4		BDesc		1		keyboards --> keyboard		N		S		Inspector only		1		O						Resolved

		11		3f		3.2.4		Main		0		While connected: add alternative or extension point to model the behaviour in case of "disconnected"		F		M		Inspector only		1		O						Resolved

		11		3f		3.2.4		Main		1		keyboard and mouse: unclear, add entry to definition (section 1.4) describing what is meant as an event		F		M		Inspector only		1		O						Resolved

		12		3f		3.2.4		Main		2		any --> all		F		S		Inspector only		1		Q						Open

		12		3f		3.2.4		Main		3		Need to assume 1 file		F		A		Measurer only						1		J		n/a		This defect arises from the absence of a data model and impacts measurement results.

		12		3f		3.2.4		PreC		1		Inconsistent with Triggering event		F		C		Inspector only		1		Q						Open

		11		3f		3.2.4		TE		1		"event", not "state"?		F		Q		Measurer only						1		L		Resolved		No, it is OK.

		12		3f		3.2.5		AltF		1		Why? Do not understand!		F		C		Both		1		Q		1		C		Resolved

		12		3f		3.2.5		BDesc		3		Definition in other section		N		M		Inspector only		1		N						Closed		Rejected because it needs to be close to where it is required.

		12		3f		3.2.5		BDesc		4		recieved --> received		F		S		Measurer only						1		H		Resolved

		13		3f		3.2.5		Main		1		Numbering missing		N		M		Inspector only		1		Q						Resolved

		12		3f		3.2.5		Main		2		is activated: passive voice		F		M		Inspector only		1		O						Resolved

		12		3f		3.2.5		Main		3		unwanted events: define what that means		F		C		Inspector only		2		OQ						Resolved

		12		3f		3.2.5		Main		3		3 filters assumed: parameter file, list of event file, video file		F		A		Measurer only						1		J		n/a

		12		3f		3.2.5		Main		4		with --> from		F		S		Measurer only						1		C		Resolved

		12		3f		3.2.5		Main		4		delta-time: define		F		C		Inspector only		1		O						Resolved

		12		3f		3.2.5		Main		5		with --> from		F		S		Measurer only						1		C		Resolved

		12		3f		3.2.5		Main		6		relevant: define		F		C		Inspector only		1		O						Resolved

		12		3f		3.2.5		Main		6.12		Same data movement?		F		M		Measurer only						1		L		Resolved

		12		3f		3.2.5		Main		6.7		Inverted steps?		F		I		Measurer only						1		F		Resolved

		12		3f		3.2.5		Main		7		events: all of them? Relevant only? Ambiguous		F		C		Inspector only		1		O						Resolved

		13		3f		3.2.5		Main		8		relevant?		F		C		Inspector only		1		Q						Resolved

		12		3f		3.2.5		Main		9		presses: design detail		F		M		Inspector only		1		O						Resolved

		12		3f		3.2.5		Main		11		Different eXit?		F		M		Measurer only						1		L		Resolved

		12		3f		3.2.5		Main		11.13		This is not in the "Record" state, recording has stopped. Different functional process? Trigger for another UC or extension?		F		C		Both		1		O		3		CFL		Resolved

		13		3f		3.2.5		Main		14		Same movement as line 8		F		A		Measurer only						1		J		n/a

		13		3f		3.2.5		Main		15		Is it same data movement as in line 2?		F		Q		Measurer only						1		J		Closed		Yes.

		13		3f		3.2.5		Main		13-14		first --> current image & event? Unclear.		F		C		Inspector only		1		Q						Resolved

		12		3f		3.2.5		PostC		1		Is the Audio/video file has recorded correctly?		F		C		Measurer only						1		C		Resolved

		12		3f		3.2.5		PostC		1		The event log file… Unclear		F		M		Inspector only		1		N						Resolved

		12		3f		3.2.5		PreC		1		type --> types		F		S		Measurer only						1		F		Resolved

		12		3f		3.2.5		PreC		1		Is this part of the application?		F		C		Measurer only						1		C		Resolved

		13		3f		3.2.5		PreC		1		How to filter? Need UC? Is it relevant?		F		Q		Inspector only		1		Q						Resolved

		12		3f		3.2.5		PreC		3		recieves --> receives		N		S		Inspector only		1		N						Resolved

		12		3f		3.2.5		PreC		3		uSleuth --> uSpy		F		C		Both		2		NQ		3		CFH		Resolved

		13		3f		3.2.5		PreC		3		system: inconsistent		N		I		Inspector only		1		Q						Open

		12		3f		3.2.5		TE		1		presses: design detail		F		M		Inspector only		1		O						Resolved

		13		3f		3.2.5.1		1		1		operated --> installed		F		I		Inspector only		1		Q						Open

		13		3f		3.2.5.1		2		3		could --> must		F		I		Inspector only		1		Q						Open

		12		3f		3.2.5.1		2		4		Manipulation part of the write?		F		M		Measurer only						1		L		Resolved

		12		3f		3.2.5.2		1		1		to be able to load it in Excel: drop or move		F		M		Inspector only		1		N						Resolved

		12		3f		3.2.5.2		1		1		Manipulation part of the write?		F		M		Measurer only						1		L		Resolved

		13		3f		3.2.5.2		1		2		Description of fields (data format) saved and showed in the window		F		C		Inspector only		1		Q						Resolved

		13		3f		3.2.6		AltF		0		No alternatives?		F		M		Inspector only		1		O						Resolved		Alternate flow=None

		13		3f		3.2.6		BDesc		1		playback --> playing back		F		S		Inspector only		1		N						Resolved

		13		3f		3.2.6		BDesc		3		experiement --> experiment		F		S		Measurer only						1		H		Resolved

		14		3f		3.2.6		Main		1		Numbering missing		F		M		Inspector only		1		Q						Resolved

		13		3f		3.2.6		Main		1.3		Provided by O/S? Separate process?		F		C		Measurer only						1		L		Open

		13		3f		3.2.6		Main		2		confirns --> confirms		F		S		Both		2		OQ		3		FHL		Resolved

		13		3f		3.2.6		TE		2		pressing the Open icon: design detail		F		M		Inspector only		1		O						Resolved

		13		3f		3.2.6		TE		3		drop down: design detail		F		M		Inspector only		1		O						Resolved

		15		3f		3.2.7		AF-P		8		replaces: unclear		F		M		Inspector only		1		Q						Open

		15		3f		3.2.7		AF-P		9		If … unclear		F		M		Inspector only		1		Q						Resolved

		15		3f		3.2.7		AF-P		10		If… inconsistent		F		I		Inspector only		1		Q						Resolved

		15		3f		3.2.7		AF-S		5-6		first --> last image & event? Unclear.		F		C		Inspector only		1		Q						Resolved

		14		3f		3.2.7		AltF		Pause		Alternate command part of triggering event?		F		M		Measurer only						1		L		Resolved

		14		3f		3.2.7		AltF		Pause		Event and image may not match		F		C		Measurer only						1		H		Resolved

		14		3f		3.2.7		AltF		Pause,3		As above		F		M		Measurer only						1		L		Resolved		Same as step 1 from Main flow, from a measurement point of view.

		14		3f		3.2.7		AltF		Pause,5		See "Alternate flow - Stop" below		F		I		Inspector only		1		N						Resolved

		14		3f		3.2.7		AltF		Stop		Same as above		F		M		Measurer only						1		L		Resolved

		14		3f		3.2.7		AltF		Stop		Event and image may not match		F		C		Measurer only						1		H		Resolved

		14		3f		3.2.7		AltF		Stop,3		Returns to "Alternate flow-Pause, step 5" where it came from??		F		C		Inspector only		1		N						Resolved

		14		3f		3.2.7		BDesc		1		Missing		F		M		Inspector only		1		N						Resolved

		14		3f		3.2.7		Main		1		replacces --> activates? by --> and de-activates? Really?		F		Q		Measurer only						1		C		Resolved		Yes, it's ok.

		14		3f		3.2.7		Main		1		button: design detail		F		M		Inspector only		1		O						Resolved

		15		3f		3.2.7		Main		1		Numbering missing		N		M		Inspector only		1		Q						Resolved

		15		3f		3.2.7		Main		1		replaces: unclear		F		M		Inspector only		1		Q						Open

		14		3f		3.2.7		Main		3		Instances of the same		F		A		Measurer only						1		F		n/a

		14		3f		3.2.7		Main		6		Missing: uSleuth replaces "Pause" button by "Play"		F		C		Inspector only		1		P						Resolved

		14		3f		3.2.7		PostC		2		Event and image may not match		F		C		Measurer only						1		H		Resolved

		15		3f		3.2.7		PostC		2-3		first --> current image & event? Unclear.		F		C		Inspector only		1		Q						Resolved

		14		3f		3.2.7		TE		1		presses: design detail		F		M		Inspector only		1		O						Resolved

		15		3f		3.2.8		BDesc		1		Missing		F		M		Inspector only		1		N						Resolved

		15		3f		3.2.8		Main		2		button: design detail		F		M		Inspector only		1		O						Resolved

		15		3f		3.2.8		Main		3		in order : clarify		F		M		Inspector only		1		N						Resolved

		15		3f		3.2.8		Main		3		What about the cursor at the event log display?		F		C		Inspector only		1		P						Resolved

		16		3f		3.2.8		Main		6		the list --> the event list		F		I		Inspector only		1		Q						Resolved

		15		3f		3.2.8		PostC		1		No need to update status with respect to Preconditions		F		C		Measurer only						1		L		Resolved

		15		3f		3.2.8		TE		1		…on the image scroll bar		F		M		Measurer only						1		C		Resolved

		15		3f		3.2.9		AltF		0		No alternatives?		F		M		Inspector only		1		O						Resolved		Alternate flow=None

		15		3f		3.2.9		BDesc		1		Missing		F		M		Inspector only		1		N						Resolved

		15		3f		3.2.9		Main		6		What about the cursor at the video display?		F		C		Inspector only		1		P						Resolved

		15		3f		3.2.9		PostC		1		No need to update status with respect to Preconditions		F		C		Measurer only						1		L		Resolved

		15		3f		3.2.9		TE		1		…on the event log scroll bar		F		M		Measurer only						1		C		Resolved

		15		3f		3.2.9		TE		Main,1		Separate processes?		F		M		Measurer only						1		L		Resolved

		16		3		3.3.2		1		2		unpluged --> unplugged		N		S		Both		1		Q		1		C		Resolved

		16		3		3.3.3		1		1		files --> file		N		S		Measurer only						1		C		Resolved

		16		3		3.3.3		1		All		Contradiction with page 11		N		C		Inspector only		1		O						Closed

		16		3		3.3.4		1.2		All		These are maintainability specs??		N		C		Inspector only		1		N						Resolved

		16		3		3.3.4		3		1		Design for change?		N		M		Inspector only		1		O						Resolved		Better define maintainability

		16		3		3.3.6		0		0		Performance? See page 3…		N		C		Inspector only		1		O						Resolved
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						F						H						L						C						J						Size								Nbr of FPs

		Functional processes		Data groups		Data mouvements		Size		Sum		Data mouvements		Size		Sum		Data mouvements		Size		Sum		DM		Size		Sum		DM		Size		Sum		Min		Max		Std.dev.		Average		Avg.		Std.dev.

								10		62				11		55				14		61				14		57				10		55		55		62		3.0		58.00		12.25		1.8

		Start uSleuth		Trigger		E		1				E		1				E		1				E		1				E		1

		Start uSleuth		Log section				0						0						0				X		1						0

		Start uSleuth		Search for camera				0						0						0				X		1						0

		Start uSleuth		Installed camera		R		1						0				E		1				E		1				R		1

		Start uSleuth		Live view		X		1				X		1				X		1						0				X		1

		Start uSleuth		Open button																										W		1

		Start uSleuth		Status field		X		1		4		X		1		3		X		1		4		X		1		5		X		1		5		3		5		2		4

		Close uSleuth		Trigger		E		1				E		1				E		1				E		1				E		1

		Close uSleuth		Open files				0						0				W		1						0				RW		2

		Close uSleuth		Video file				0						0						0				W		1						0

		Close uSleuth		Log file				0						0						0				W		1						0

		Close uSleuth		Status field		X		1		2		X		1		2		X		1		3		X		1		4		X		1		4		2		4		2		2.75

		Connect uSpy to uSleuth		Trigger		E		1				E		1				E		1				E		1				E		1

		Connect uSpy to uSleuth		IP address		RX		2						0				R		1				R		1				R		1

		Connect uSpy to uSleuth		Connection		R		1				X		1				EX		2				X		1						0

		Connect uSpy to uSleuth		Status field		X		1				X		1				X		1						0				X		1

		Connect uSpy to uSleuth		Record button				0		5				0		3				0		5				0		3		X		1		4		3		5		2		4

		Disconnect uSpy		Trigger				0				E		1				E		1				E		1						0

		Disconnect uSpy		Status				0						0				R		1				X		1				X		1

		Disconnect uSpy		Disconnect event				0				X		1				XE		2				X		1						0

		Disconnect uSpy		Message/buttons				0						0				X		1				X		1						0

		Disconnect uSpy		Connection				0		0		X		1		3		W		1		6				0		4				0		1		0		6		6		3.25

		Send events		Trigger		E		1				E		1				E		1				E		1				E		1

		Send events		Keyboard events		R		1						0						0						0				RW		2

		Send events		Mouse events		R		1						0						0						0						0

		Send events		Captured events		X		1		4		X		1		2		X		1		2		X		1		2		X		1		4		2		4		2		2.5

		Record experiment		Trigger		E		1				E		1				E		1				E		1				E		1

		Record experiment		Parameter file																										R		1

		Record experiment		Status field		X		1				X		1				X		1				X		1				X		1

		Record experiment		Events		R		1				R		1				RE		2				E		1				R		1

		Record experiment		delta-time		R		1						0						0						0						0

		Record experiment		duration		R		1						0						0						0						0

		Record experiment		Relevant events		X		1				X		1				X		1				X		1				X		1

		Record experiment		Log file		W		1				W		1				W		1				W		1				EW		2

		Record experiment		Video file		RW		2				W		1				W		1						0				RWX		3

		Record experiment		Stop		E		1				E		1						0						0						0

		Record experiment		Message				0				X		1						0						0						0

		Record experiment		1st video frame		RX		2				X		1				X		1						0						0

		Record experiment		1st event log		RX		2		14		X		1		10				0		8				0		5				0		10		5		14		9		9.25

		Stop recording		Trigger				0						0						0				E		1						0

		Stop recording		Video file				0						0						0				W		1						0

		Stop recording		Log file				0						0						0				WX		2						0

		Stop recording		Status				0		0				0		0				0		0		X		1		5				0		0		0		5		5		1.25

		Open a recorded experiment		Trigger		E		1				E		1				E		1				E		1				E		1

		Open a recorded experiment		Status				0						0				RW		2						0						0

		Open a recorded experiment		Directories		X		1						0				RX		2				X		1				E		1

		Open a recorded experiment		Browsing		E		1						0				E		1						0						0

		Open a recorded experiment		Experiment files		XE		2						0						0				E		1						0

		Open a recorded experiment		Video file		RX		2				R		1				RX		2				R		1				RX		2

		Open a recorded experiment		Log file		RX		2		9		RX		2		4		RX		2		10		R		1		5		RX		2		6		4		10		6		7

		Playback an experiment		Trigger		E		1				E		1				E		1				E		1				E		1

		Playback an experiment		Play/Pause button				0				X		1						0						0						0

		Playback an experiment		Video file		RX		2				X		1				X		1				RX		2				RX		2

		Playback an experiment		Log file		RX		2				X		1				X		1				RX		2						0

		Playback an experiment		Status		X		1						0				RW		2				X		1				X		1

		Playback an experiment		Current event		RX		2						0				X		1						0				W		1

		Playback an experiment		End of file		R		1						0						0						0						0

		Playback an experiment		Stop/Eject button				0				X		1				X		1						0						0

		Pause an experiment		Pause		E		1				E		1						0				E		1						0

		Pause an experiment		Current image				0				RX		2						0						0						0

		Pause an experiment		Current event				0				RX		2						0						0						0

		Pause an experiment		Status				0						0						0				X		1						0

		Pause an experiment		Play/Pause button				0				X		1						0						0						0

		Stop an experiment		Stop 				0				E		1						0				E		1						0

		Stop an experiment		Status				0		10				0		12				0		7		X		1		10				0		5		7		12		5		9.75

		Seek from image		Trigger		E		1				E		1				E		1				E		1				E		1

		Seek from image		Status				0						0				RW		2						0						0

		Seek from image		Video file		RX		2				RX		2				R		1				RX		2				RX		2

		Seek from image		Log file		RX		2				RX		2						0				R		1				WWX		3

		Seek from image		Current event				0		5		X		1		6		X		1		5		X		1		5				0		6		5		6		1		5.25

		Scroll from event list		Trigger		E		1				E		1				E		1				E		1				E		1

		Scroll from event list		Status				0						0				RW		2						0						0

		Scroll from event list		Log file		RX		2				RX		2				X		1				X		1				RX		2

		Scroll from event list		Current event		E		1				E		1				E		1				E		1				XW		2

		Scroll from event list		Highlights		X		1				X		1				X		1						0						0

		Scroll from event list		Video file		R		1				R		1				R		1				RX		2				X		1

		Scroll from event list		Current frame		X		1		7		X		1		7		X		1		8				0		5				0		6		5		8		3		6.75

		Display About uObserve		Trigger		E		1				E		1				E		1				E		1				E		1

		Display About uObserve		About text		X		1				RX		2				RX		2				X		1				RX		2

		Display About uObserve		Copyrights notice																										X		1

		Display About uObserve		Close window				0		2						3						3		EX		2		4				0		4		2		4		2		3









Summary

		Nombre de Type						Type

		Chapter		Source		Measurers		M		Q		A		Total général

		3f		Measurer only		JMD		4		4		5		13

				Nombre Measurer only				4		4		5		13

		Total général						4		4		5		13





DefectGroupings

		Number of defects and issues per SRS copy, by type

						Defects						Issues						Total

		Type:				C		M		S		Q		I		A

		Inspectors		Inspector #1		20		24		10		1		5		--		60

				Inspector #2		7		5		0		0		2		--		14

				Inspector #3		10		28		2		0		6		--		46

				Inspector #4		11		11		9		1		8		--		40

		Subtotal inspectors:				48		68		21		2		21		0		160

		Measurers		Measurer #1		5		1		8		1		1		1		17

				Measurer #2		4		2		5		0		0		0		11

				Measurer #3		8		14		6		1		0		1		30

				Measurer #4		15		11		20		2		2		0		50

				Measurer #5		2		4		0		4		0		5		15

		Subtotal measurers:				34		32		39		8		3		7		123

		Total:				82		100		60		10		24		7		283		283

		Duplicates

		2 inspectors				2		3		1		0		0				6

		2 inspectors and 1 measurer				0		1		1		0		0				2

		2 inspectors and 2 measurers				1		0		0		0		0				1

		2 inspectors and 3 measurers				1		0		1		0		0				2

						4		4		3		0		0				11

																		272

																		230

																		42

		Duplicates from measurers																91		32

		Measurer #1				2		0		3		0		0		0		5

		Measurer #2				1		0		1		0		0		0		2

		Measurer #3				2		1		2		0		0		0		5

		Measurer #4				6		3		4		0		0		0		13

		Measurer #5				1		0		0		0		0		0		1

						12		4		10		0		0		0		26

		Measurers only

		Measurer #1				3		1		5		1		1		1		12

		Measurer #2				3		2		4		0		0		0		9

		Measurer #3				6		13		4		1		0		1		25

		Measurer #4				9		8		16		2		2		0		37

		Measurer #5				1		4		0		4		0		5		14

						22		28		29		8		3		7		97

				Duplicates		12		4		10		0		0		0		26

		Checksum				34		32		39		8		3		7		123

		Measurers only, relevant to FR

		Measurer #1				3		1		4		0		1		1		10

		Measurer #2				3		2		3		0		0		0		8

		Measurer #3				6		13		3		1		0		1		24

		Measurer #4				5		3		6		2		0		0		16

		Measurer #5				0		4		0		4		0		5		13

						17		23		16		7		1		7		71

		Measurers only, NFR

		Measurer #1				0		0		1		1		0		0		2

		Measurer #2				0		0		1		0		0		0		1

		Measurer #3				0		0		1		0		0		0		1

		Measurer #4				4		5		10		0		2		0		21

		Measurer #5				1		0		0		0		0		0		1

						5		5		13		1		2		0		26

																		97





FSM-Analysis

				Functional processes						Functional size (CFP)						v1.0				v2.0

		Measurer		v1.0		v2.0		Difference		v1.0		v2.0		Difference		Effort		Relative		Effort		Relative

		C		14		21		7		57		81		24		75		1.3		90		1.1

		F		10		14		4		62		71		9		49		0.8		76		1.1

		J		10		15		5		55		97		42		60		1.1		240		2.5

		L		14		12		-2		61		68		7		60		1.0		90		1.3

		H		11		8		-3		55		33		-22		45		0.8		90		2.7

		Average		11.8		15.5		3.5		58.0		79.3		20.5		57.8		1.0		85.3		1.2

		Std.dev.		1.8		3.4		3.4		3.0		11.3		14.0		10.5		0.2		6.6		0.1

														21.3






DataAnalysis

		Measurer ID		T		X		W		Y		V		Z

		Description														Measurers		Inspectors		Total				Comments

		Functional size		56		37		61		48		45		43		48.33						8.8015150211

		Effort spent (minutes)		49		80		105		90		--		65		77.80						21.7

		Effort with preparation & validation		64		95		120		105				80		92.80						21.7

		15		0.9		2.2		1.7		1.9		ERROR:#VALUE!		1.5		0				0





		Defects identified:		0		0		0		0		0		0		0				0		0		Adding individual results:

		  Critical														0				0				Without regards to defects/issues 

		  Minor														0				0				identified by more than one participant

		  Spelling/Syntax														0				0

																								17

		Other issues identified:		0		0		0		0		0		0		0				0				0.1545454545

		  Questions														0				0

		  Improvements														0				0

																				0

		Uniquely identified defects:

		(by type)		Critical		Minor		Spelling		Questions		Improvements		Total

		   Functional		30		30		13		2		10		85				1.30

		   Non functional		1		10		12		4		7		34

		Total:		31		40		25		6		17		119

		Uniquely identified defects:		(inspectors only, but some mesurers have seen some as well)

				Critical		Minor		Spelling		Questions		Improvements		Total

		   Functional		21		22		12		2		10		67

		   Non functional		1		10		12		4		6		33

		Total:		22		32		24		6		16		100

		Uniquely identified defects:		(inspectors only)

		(without inspector J)		Critical		Minor		Spelling		Questions		Improvements		Total

		   Functional		15		13		8		2		4		42

		   Non functional		1		9		10		4		4		28

		Total:		16		22		18		6		8		70

		Uniquely identified defects:		(measurers only)

				Critical		Minor		Spelling		Questions		Improvements		Total

		Meas#M		0		4		0		0		0		4

		Meas#N		0		2		0		0		1		3

		Meas#O		0		0		0		0		0		0

		Meas#P		0		2		4		0		0		6

		Meas#Q		3		1		0		0		0		4

		Meas#R		6		1		0		0		0		7

		Total:		9		10		4		0		1		24

		Uniquely identified defects:		(measurers only & functional only)

				Critical		Minor		Spelling		Questions		Improvements		Total

		Meas#M		0		4		0		0		0		4

		Meas#N		0		2		0		0		0		2

		Meas#O		0		0		0		0		0		0

		Meas#P		0		2		3		0		0		5

		Meas#Q		3		1		0		0		0		4

		Meas#R		6		1		0		0		0		7

		Total:		9		10		3		0		0		22

		Functional & Non-functional (w/o J):

		Value-added of Measurers		C&M		Value-added		C only		Value-added

		Inspectors		38				16

		Meas #M		4		10.5%		0		0.0%

		Meas #N		2		5.3%		0		0.0%

		Meas #O		0		0.0%		0		0.0%

		Meas #P		2		5.3%		0		0.0%

		Meas #Q		4		10.5%		3		18.8%

		Meas #R		7		18.4%		6		37.5%

		Uniquely identified defects:

		(by role, including Spelling)		Inspectors only		Measurers only		Both		Total				Value added of measurers

		   Functional		60		18		7		85				0.2686567164

		   Non functional		30		1		3		34				0.0303030303

		Total:		90		19		10		119				0.19

		Uniquely identified defects:

		(by role, only Critial+Minor)		Inspectors only		Measurers only		Both		Total										0.1052631579

		   Functional		40		10		1		51				0.243902439						0.2142857143

		   Non functional		10		0		1		11				0

		Total:		50		10		2		62				0.1923076923

				Functional size

		Meas #M		56

		Meas #N		37

		Meas #O		61

		Meas #P		48

		Meas #Q		45

		Meas #R		43

		Average		48.33

		Standard deviation		8.8

		Functional defects only (w/o J):

		Value-added of Measurers		C&M		Value-added		C only		Value-added

		Inspectors		28				15

		Meas #M		4		14.3%		0		0.0%

		Meas #N		2		7.1%		0		0.0%

		Meas #O		0		0.0%		0		0.0%

		Meas #P		2		7.1%		0		0.0%

		Meas #Q		4		14.3%		3		20.0%

		Meas #R		7		25.0%		6		40.0%
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DefectsList

		Page		Chapter		Section		Para.		Line		Defect description		Category		Type		Source		Nbr of inspectors		Inspectors		Nbr of measurer		Measurers		Status		Comment by author

		3		1		1.1		1		1		Revmove "and communicate"		N		M		Inspector only		1		L		0

		3		1		1.1		1		6		it contains --> and its content		N		S		Inspector only		1		L		0

		3		1		1.2		1		2		Remove "then"		N		S		Inspector only		1		L		0

		3		1		1.2		1		3		"a good data": What's you mean?		N		Q		Inspector only		1		L		0

		3		1		1.2		1		5		remove "to try"		N		S		Inspector only		1		L		0

		3		1		1.2		3		1		equipement --> equipment		N		S		Measurer only		0		x		1		N

		5		2		2.2.1		1		3		materialized? Unclear		N		M		Measurer only		0		x		1		N

		5		2		2.2.1		1		4		anyone --> a		N		S		Measurer only		0		x		1		N

		5		2		2.2.1		2		1		Log --> Logon		N		S		Inspector only		1		L		0				Rejected		No logon, it's a logging function.

		5		2		2.2.1		2		14-15		You need to specify when to pause and when to stop, it is meaningless like this		N		I		Measurer only		0		x		1		Z

		6		2		2.4		1		All		Not clear between Assumptions, Constraints, and Dependancies. You have to separate them in subsections.		N		I		Inspector only		1		L		0

		7		3		3.1.2.1		1		1		cameras --> how many?		N		Q		Inspector only		2		CM		0

		8		3		3.1.4		1		All		(no explanation from inspector)		N		I		Inspector only		1		L		0				Rejected

		8		3f		3.2		1		All		(no explanation from inspector)		N		I		Inspector only		1		L		0				Rejected

		8		3f		3.2		1		2		use case --> use cases		N		S		Inspector only		1		B		0

		8		3f		3.2		1		2		most --> hat is it otherwise?		N		I		Measurer only		0		x		1		X

		9		3f		3.2		2		1		fonctions --> functions		N		S		Measurer only		0		x		1		Q

		9		3f		3.2		Fig.3		--		Inconsistencies between UC titles in Fig.3 and UC descriptions		N		M		Inspector only		1		A		0

		9		3f		3.2		Fig.3		--		13 UC in Fig.3, but only 10 UC descriptions		F		C		Inspector only		1		A		0

		9		3f		3.2		Fig.3		--		Both "Close" UC: why not together?		F		M		Measurer only		0		x		1		X

		9		3f		3.2		Fig.3		--		Missing communication links between UC		F		C		Inspector only		1		M		0

		10		3f		3.2		Fig.4		1		Need to be explained		F		M		Inspector only		1		G		0

		10		3f		3.2		Fig.4		1		It is not clear the complete relation between Fig.3 & 4		F		C		Measurer only		0		x		1		P				Indeed! Functional decomposition is wrong in Fig.3 because it should match exactly the events from the state machine. This has a major impact on measurement repeatability.

		10		3f		3.2		2		1		You should always include an option to close the application		F		I		Measurer only		0		x		1		P

		10		3f		3.2		Fig.5		2		Add (inactive) under button titles, as in Fig.6		N		I		Inspector only		1		B		0

		10		3f		3.2		Fig.6		1		Why in gray if active? Interface design not complete		F		C		Inspector only		2		CD		0

		11		3f		3.2.1		BD		1		Staring --> Starting		F		S		Both		1		B		1		Y

		11		3f		3.2.1		BD		1		UT --> not defined		N		S		Both		1		G		1		X

		11		3f		3.2.1		MF		All		Suggestion: each time the uSleuth start the system could ask for User ID, or any ID Key, to recognize or group certain event based on some category, for example, time, type, length or any important category		F		I		Inspector only		1		J		0				Rejected		Not required by customer, therefore not a requirement. Login on the user's platform was considered appropriate by the customer.

		11		3f		3.2.1		MF		All		Wrong order of steps		F		M		Inspector only		1		M		0

		11		3f		3.2.1		MF		All		Do I need to have a register of my statuses? I'm considering that Yes		F		A		Measurer only		0		x		1		Q

		11		3f		3.2.1		MF		1		What displays? Assumed blank form		F		A		Measurer only		0		x		1		Q

		11		3f		3.2.1		MF		2		It is not reading data or logs already saved?		F		Q		Measurer only				x		1		R				No, the UT has to perform UC 3.2.6 first.

		11		3f		3.2.1		MF		2		displays empty		F		S		Inspector only		1		B		0

		11		3f		3.2.1		MF		3		search --> searches		F		S		Measurer only		0		x		1		Y

		11		3f		3.2.1		MF		3		camera: on server or workstation? Searches where?		F		M		Measurer only		0		x		2		XY

		11		3f		3.2.1		MF		3		Log event missing		F		M		Measurer only		0		x		1		T

		11		3f		3.2.1		MF		3		Do I keep the info of the camera?		F		Q		Measurer only		0		x		1		Q				Not written on disk. Design issue that could affect measurement results.

		11		3f		3.2.1		MF		4		Sees what?		F		M		Measurer only		0		x		1		Y

		11		3f		3.2.1		MF		5		I assumed it's a different state that I've to display		F		A		Measurer only		0		x		1		Q

		11		3f		3.2.1		MF		6		Where does text to display comes from?		F		M		Measurer only		0		x		1		T

		11		3f		3.2.1		MF		6		SW needs to wait		F		C		Inspector only		1		H		0

		11		3f		3.2.1		TE		1		Trigerring --> Triggering		N		S		Inspector only		1		B		0

		11		3f		3.2.1		PostC		1		What happens if there's no camara?		F		C		Both		3		DHI		1		V

		11		3f		3.2.1		PostC		1		Should be "Ready to operate		F		C		Inspector only		1		M		0

		11		3f		3.2.1		PostC		1		I assumed that I've to change color		F		A		Measurer only		0		x		1		Q

		11		3f		3.2.1		PreC		1		Superfluous		N		M		Inspector only		1		F		0

		11		3f		3.2.2		MF		2		Numbering missing		N		M		Inspector only		2		AC		0

		11		3f		3.2.2		MF		2		Where does text to display comes from?		F		M		Measurer only		0		x		1		T

		11		3f		3.2.2		AF		All		Maybe before close, the system should check for duplicating the files. For example, the system should check the already saved files and generate automatically new file name based on the existing saved file.		F		M		Inspector only		1		J		0				Rejected		File name is based on date and time (with seconds) of when the recording began. See requirement 3.2.5.1.

		11		3f		3.2.2		AF		2		audio, video, and log files: seems 3 files but actually are 2		F		C		Measurer only		0		x		1		R

		11		3f		3.2.2		AF		3		The number of files to close not specified when actor issue a closing command		F		C		Measurer only		0		x		1		z

		11		3f		3.2.2		PostC		1		Closing also the system?		F		Q		Inspector only		1		M		0

		12		3f		3.2.3		BD		1		connexion --> connection		N		S		Inspector only		1		C		0

		12		3f		3.2.3		BD		1		IP adress is missing in brief description		N		I		Inspector only		1		M		0

		12		3f		3.2.3		BD		1		Add "also ensures that uSleuth receive events		N		I		Inspector only		1		M		0

		12		3f		3.2.3		MF		1		Should send all keyboard and mouse events		F		C		Inspector only		1		M		0

		12		3f		3.2.3		MF		4		Do I need to show that on screen?		F		Q		Measurer only		0		x		1		Q				Yes, activating (enabling/disabling) buttons has to show on screen. However, button may not convey data, in which case they should not be considered while measuring.

		12		3f		3.2.3		Ext.Pt		--		Create new UC for "Disconnect uSpy from uSleuth"		F		C		Both		2		AK		1		T

		12		3f		3.2.3		Ext.Pt		1		uSleuth is disconnected, what state is displayed?		F		Q		Inspector only		1		M		0

		12		3f		3.2.3		Ext.Pt		2		start --> starts		F		S		Measurer only		0		x		1		Y

		12		3f		3.2.3		Ext.Pt		2		uSleuth should be pulling connection onfo from uSpy, not waiting for uSpy to send signals		F		C		Inspector only		2		GH		0						Design decision due to performance constraints

		12		3f		3.2.3		Ext.Pt		5		Replace message by "Disconnect"		F		I		Inspector only		1		M		0

		12		3f		3.2.3		Ext.Pt		5		Not a specific message		F		M		Inspector only		1		M		0

		12		3f		3.2.3		Ext.Pt		5		uSleuth requires to receive event		F		C		Measurer only		0		x		1		Q

		12		3f		3.2.3		Ext.Pt		7		deactivated --> disabled		N		S		Inspector only		1		C		0

		12		3f		3.2.3		Ext.Pt		8		Assumed no son lo misuro (they are not measured)		F		A		Measurer only		0		x		1		Q

		12		3f		3.2.3		PreC		1		parameters? Are there others?		F		C		Inspector only		1		C		0

		12		3f		3.2.3		PreC		1		Not a preCondition		N		M		Inspector only		1		D		0

		12		3f		3.2.3		PreC		1		Is the IP adress required for uSpy?		N		Q		Inspector only		1		M		0						No, only uSpy requires to send events to a specific server adress

		12		3f		3.2.3		PreC		4		same LAN: why?		N		Q		Inspector only		1		D		0

		12		3f		3.2.3		PreC		5		benefit --> how to verify? Incomplete		F		C		Inspector only		1		B		0

		12		3f		3.2.3		PreC		6		necessary security access: where defined? Unclear.		N		M		Inspector only		3		CDI		0

		12		3f		3.2.3		PostC		1		The record button is activated		N		C		Inspector only		1		M		0

		12		3f		3.2.3		Title		1		Connect uSpy to uSleuth --> Manage conections?		N		I		Inspector only		1		I		0

		12		3f		3.2.4		MF		1		Unclear: how (format) events are sent?		F		C		Measurer only		0		x		1		V

		12		3f		3.2.4		MF		1		I don't know how to count		F		A		Measurer only		0		x		1		P

		12		3f		3.2.4		MF		All		"any [keybord and mouse] event": both? We count twice or not?		F		Q		Measurer only		0		x		1		R				No, there is one DG (events) captured from O/S because both have the exact same data structure and are processed together.

		12		3f		3.2.4		MF		All		The main flow need more clarifications, for example it is unclear if events are send one by one to uSleuth or are they recorded in uSpy and sent at the end to uSleuth. This would affect the size by extra n CFP if they are sent one by one.		F		C		Measurer only		0		x		1		Z

		12		3f		3.2.4		MF		2		I cannot see this clearly in Fig.4		F		C		Measurer only		0		x		1		P				Indeed, it's missing.

		12		3f		3.2.4		MF		2		The number of events to be recorded is continuously monitored -> may result in a variable size		F		M		Measurer only		0		x		1		z

		12		3f		3.2.4		MF		3		Change "any captured" by "only keyboard and mouse"		F		M		Inspector only		1		M		0

		12		3f		3.2.4		PreC		1		Add "keybord and mouse" as actors		N		I		Inspector only		1		M		0

		12		3f		3.2.4		PostC		1		How often events are sent?		N		M		Inspector only		1		G		0

		12		3f		3.2.4		Title		1		Replace by "Send mouse and keyboard events"		N		C		Inspector only		1		M		0

		12		3f		3.2.4		TE		1		Current state is "connected" [should be moved from Pre-conditions to Triggering event]		F		M		Inspector only		1		M		0

		13		3f		3.2.5		BD		4		recieved --> received		N		S		Both		3		ABH		1		Y

		13		3f		3.2.5		BD		5		relevant ??		N		S		Inspector only		1		C		0

		13		3f		3.2.5		BD		6		them ??		N		S		Inspector only		1		B		0

		13		3f		3.2.5		BD		4-6		Filterring event types: not clear		F		C		Inspector only		2		GI		0

		13		3f		3.2.5		MF		--		Missing time stamping granularity for event logs & video/audio		F		C		Inspector only		1		H		0

		13		3f		3.2.5		MF		All		Unclear and needs more claification/simplification		F		C		Measurer only		0		x		1		Z

		13		3f		3.2.5		MF		1		State has changed ? Assume that user has selected Record and I have to switch the state		F		A		Measurer only		0		x		1		Q

		13		3f		3.2.5		MF		1		Receive from users is missing		F		C		Inspector only		1		M		0

		13		3f		3.2.5		MF		2		Where does text to display comes from?		F		M		Measurer only		0		x		2		TV

		13		3f		3.2.5		MF		3		Replace by "The Start button is activated"?		F		Q		Inspector only		1		M		0						No, there is no start button. The Record button has been pressed. So while in record mode, it can only be stopped.

		13		3f		3.2.5		MF		3		activated --> enabled		N		I		Inspector only		1		A		0

		13		3f		3.2.5		MF		5		Not data movement		F		A		Measurer only		0		x		1		P

		13		3f		3.2.5		MF		5-6		Calculation of delta-time and duration at the same time might be a problem if computer not enough powerful		F		C		Both		1		G		1		V

		13		3f		3.2.5		MF		6		Read (previous event)		F		A		Measurer only		0		x		1		P

		13		3f		3.2.5		MF		6		Unclear: duration cannot refer to two events. Need details about how to calculate and what's duration.		F		C		Inspector only		2		AH		0

		13		3f		3.2.5		MF		7		same type? Which types?		F		Q		Inspector only		1		B		0

		13		3f		3.2.5		MF		8		relevant?		F		C		Inspector only		1		A		0

		13		3f		3.2.5		MF		8		Display delta & duration?		F		Q		Measurer only		0		x		1		Q

		13		3f		3.2.5		MF		8-10		the order is wrong: it should record, store, then display		F		C		Inspector only		1		M		0

		13		3f		3.2.5		MF		10		Show video?		F		Q		Measurer only		0		x		1		Q

		13		3f		3.2.5		MF		12		and log files --> and close log files (you cannot stop a log file)		F		M		Inspector only		1		A		0

		13		3f		3.2.5		MF		13		the video file… --> the first image of the vf		F		S		Inspector only		1		B		0

		13		3f		3.2.5		MF		13		Can not display => Stop		F		C		Inspector only		1		M		0

		13		3f		3.2.5		MF		15		Display STOP		F		C		Inspector only		1		M		0

		13		3f		3.2.5		MF		15		Create directory is missing		F		C		Inspector only		1		M		0

		13		3f		3.2.5		AF		1		"Ready", How do I get here?		F		Q		Measurer only		0		x		1		Q

		13		3f		3.2.5		AF		2		What exactly do I have to do?		F		Q		Measurer only		0		x		1		Q				From a measurement viewpoint, nothing. Receiving events should have been covered in another UC. If uSpy is sending events, then uSleuth should be receiving them.

		13		3f		3.2.5		PreC		1		How to filter? Need UC? Is it relevant?		F		Q		Inspector only		1		D		0

		13		3f		3.2.5		PreC		1		type --> types		N		S		Inspector only		1		G		0

		13		3f		3.2.5		PreC		4		uSleuth --> uSpy		F		M		Both		2		EK		1		T				Type changed from "S" to "M"

		13		3f		3.2.5		PreC		1		Connect/disconnect is missing		F		C		Inspector only		1		M		0

		13		3f		3.2.5.1		2		1		Could be a problem if application is using more than 1 computer		N		C		Inspector only		1		G		0

		13		3f		3.2.5.1		2		1		naming convention		F		M		Inspector only		1		I		0

		13		3f		3.2.5.1		2		2		"date and time when the recording was initiated": it's not indicated before		F		M		Measurer only		0		x		1		Q

		13		3f		3.2.5.2		1		1		Export function is missing		F		C		Inspector only		1		M		0						There is no Export function. Requirement not well defined. The format (CSV) must be suitable to import into Excel.

		13		3f		3.2.5.2		1		2		Description of fields (data format) saved and showed in the window		F		C		Inspector only		5		ABGHI		0

		14		3f		3.2.6		BD		3		experiement --> experiment		F		S		Both		1		H		1		T

		14		3f		3.2.6		MF		2		The starting point is a specific experiment		F		C		Inspector only		1		M		0

		14		3f		3.2.6		MF		2		The starting point --> the default window, it confuses the reader with recording time		F		M		Inspector only		1		K		0

		14		3f		3.2.6		MF		All		Change the order of steps		F		M		Inspector only		1		M		0

		14		3f		3.2.6		MF		4		confirns --> confirms		F		S		Inspector only		4		ABEH		0

		14		3f		3.2.6		MF		4		confirms --> select		F		M		Inspector only		1		K		0

		14		3f		3.2.6		MF		11		Consistent? On Fig.4, we talk about "current image". Image = event?		F		M		Inspector only		1		A		0

		14		3f		3.2.6		MF		3		root directory --> of application?		F		I		Inspector only		1		B		0

		14		3f		3.2.6		MF		11		Not necessarily synchronized		F		M		Inspector only		1		H		0

		14		3f		3.2.6		MF		All		The link between directories and files (audio/video + logs) is not clearly defined		F		C		Inspector only		1		I		0

		14		3f		3.2.6		MF		All		Steps not clear: the level of details is not enough. Needs functional operations. The MF has to talk about the button changes and status too.		F		C		Measurer only		0		x		2		Rz

		14		3f		3.2.6		TE		1		Or by searching for file name		F		M		Inspector only		1		J		0				Rejected		It cannot be a triggering event because it's the function of this UC: searching for previously recorded experiments.

		14		3f		3.2.6		TE		3		drop down File menu: consistent, only this UC		F		M		Inspector only		1		C		0

		14		3f		3.2.6		TE		3		remove "By"		F		S		Inspector only		1		K		0				Rejected		Could be of type "I" but not a defect.

		14		3f		3.2.6		Ext.Pt		1		Error management missing in case the corresponding event log file has been moved or deleted		F		M		Inspector only		1		E		0

		15		3f		3.2.7		AF-Pause		All		Not well written. Not clear		F		C		Measurer only		0		x		2		NO

		15		3f		3.2.7		AF-Pause		1-3		Stop, always Stop		F		M		Inspector only		1		M		0				Rejected		No, behaviour is different in Pause mode than in Stop mode. This is why there is a separate alternate flow.

		15		3f		3.2.7		AF-Pause		6		encountered --> & saved		F		M		Inspector only		1		J		0

		15		3f		3.2.7		AF-Pause		9		Considered before		F		A		Measurer only		0		x		1		P

		15		3f		3.2.7		AF-Pause		8-10		No ?		F		Q		Measurer only		0		x		1		N

		15		3f		3.2.7		AF-Pause		10		Considered before		F		A		Measurer only		0		x		1		P

		15		3f		3.2.7		AF-Stop		2-3		First frame --> frist image		F		C		Inspector only		1		M		0						Unconsistent vocabulary

		15		3f		3.2.7		AF-Stop		1		or during alternate flow: confusing		F		M		Inspector only		1		K		0

		15		3f		3.2.7		AF-Stop		7		Where is this step in the main flow?		F		Q		Measurer only		0		x		1		Z				Linked to defect 3.2.5/MF/1/"Numbering missing"

		15		3f		3.2.7		BD		1		Brief description missing		F		M		Inspector only		3		BCF		0

		15		3f		3.2.7		MF		1		Numbering missing		N		M		Both		5		ABDGH		1		T

		15		3f		3.2.7		MF		1+8		It's the same button?		F		M		Inspector only		1		A		0

		15		3f		3.2.7		MF		1+8		I assumed I have to change status of a register of the button		F		A		Measurer only		0		x		1		Q

		15		3f		3.2.7		MF		1		What if reading error?		F		M		Inspector only		1		I		0

		15		3f		3.2.7		MF		3		audio video --> audio/video		F		S		Inspector only		1		K		0

		15		3f		3.2.7		MF		5		Video scroll bar progress is missing		F		M		Inspector only		1		M		0

		15		3f		3.2.7		MF		6		Event log scroll bar progress is missing		F		M		Inspector only		1		M		0

		15		3f		3.2.7		MF		8		Stop by Eject?		F		Q		Inspector only		1		M		0				Rejected		See section 2 of the SRS where the analogy with a videotape recorder is described and the button behaviour section explaining that a UT can only Eject if it is stopped.

		15		3f		3.2.7		MF		All		Needs more details to show functional behaviour (too abstract)		F		C		Measurer only		0		x		1		z

		15		3f		3.2.7		PostC		2		Not true for Stop		F		C		Inspector only		2		HM		0						Defect type changed for "C" after comment from inspector "M"

		16		3f		3.2.8		BD		1		Brief description missing		F		M		Inspector only		3		CFM		0

		16		3f		3.2.8		MF		1		The images are in memory or need to be seek in a file?		F		C		Measurer only		0		x		1		V

		16		3f		3.2.8		MF		2		Needs details		F		C		Measurer only		0		x		1		z

		16		3f		3.2.8		MF		All		Change the order of steps		F		M		Inspector only		1		M		0

		16		3f		3.2.8		MF		All		Needs more details to show functional behaviour (too abstract)		F		C		Measurer only		0		x		1		z

		16		3f		3.2.8		TE		1		image cursor --> not clear, scroll bar?		N		M		Inspector only		2		AH		0

		16		3f		3.2.8		TE		1		screen?, cursor=image?		F		I		Inspector only		1		B		0

		16		3f		3.2.8		UCT		1		Seek from or seek an image ?		F		I		Inspector only		1		B		0

		16		3f		3.2.8		BD		1		"Seek position within the video progress bar" is missing		N		I		Inspector only		1		M		0

		16		3f		3.2.8/3.2.9		Title		1		Seek and Scroll: 2 words, same action?		N		Q		Inspector only		1		A		0

		16		3f		3.2.9		BD		1		Brief description missing		F		M		Inspector only		4		BCFM		0

		16		3f		3.2.9		MF		4		current --> selected?		F		I		Inspector only		1		B		0

		16		3f		3.2.9		MF		4		Not clear  		F		M		Inspector only		1		J		0

		16		3f		3.2.9		MF		1		Could be defined if it will be as the first		F		C		Measurer only		0		x		1		V

		16		3f		3.2.9		MF		All		Needs more details to show functional behaviour (too abstract)		F		C		Measurer only		0		x		1		z

		16		3f		3.2.9		MF		All		Change the order of steps		F		M		Inspector only		1		M		0

		16		3f		3.2.9		PostC		1		After Main Flow, the status is not "Still"		F		C		Inspector only		1		M		0				Rejected		Yes, it is still, and it waits for seek/scroll activity, or Play or Eject. See State machine (Fig.4).

		17		3f		3.2.10		BD		1		Be able --> The ability		F		M		Inspector only		1		K		0

		17		3f		3.2.10		MF		8		correlation --> right word to use?		F		S		Inspector only		1		B		0

		17		3f		3.2.10		MF		All		No data movements		F		A		Measurer only		0		x		1		P

		17		3f		3.2.10		PostC		1		is --> it		F		S		Inspector only		3		BHM		0

		17		3f		3.2.10		1		1		Why a UC for "About…"		N		Q		Inspector only		1		C		0

		17		3		3.3		All		All		Is it suffisant?		N		Q		Inspector only		1		L		0				Rejected		These were approved by the customer/user.

		17		3		3.3.1		1		1		Not necessary if not used		N		M		Inspector only		1		F		0

		17		3		3.3.1		1		1		What happens in the event of uObserve failure?		N		Q		Inspector only		1		M		0						Data is lost and it has to be restarted.

		17		3		3.3.2		1		2		unpluged --> unplugged		N		S		Inspector only		2		BH		0

		17		3		3.3.2		1		3		How will it be redone? Resume or start again?		F		Q		Inspector only		1		M		0						Start again.

		17		3		3.3.4		2		2		…in order to have the efforts…: Describe objective for quality requirement		N		I		Inspector only		1		F		0
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FSM-Expert

						F

		Functional processes		Data groups		Data mouvements		Size		Sum

										62

		Start uSleuth		Trigger		E		1

		Start uSleuth		Installed camera		R		1

		Start uSleuth		Live view		X		1

		Start uSleuth		Status field		X		1		4

		Close uSleuth		Trigger		E		1

		Close uSleuth		Status field		X		1		2

		Connect uSpy to uSleuth		Trigger		E		1

		Connect uSpy to uSleuth		IP address		RX		2

		Connect uSpy to uSleuth		Connection		R		1

		Connect uSpy to uSleuth		Status		X		1		5

		Send events		Trigger		E		1

		Send events		Keyboard events		R		1

		Send events		Mouse events		R		1

		Send events		Captured events		X		1		4

		Record experiment		Trigger		E		1

		Record experiment		Status		X		1

		Record experiment		Events		R		1

		Record experiment		delta-time		R		1

		Record experiment		duration		R		1

		Record experiment		Relevant events		X		1

		Record experiment		Log file		W		1

		Record experiment		Video file		RW		2

		Record experiment		Stop		E		1

		Record experiment		1st video frame		RX		2

		Record experiment		1st event log		RX		2		14

		Open a recorded experiment		Trigger		E		1

		Open a recorded experiment		Directories		X		1

		Open a recorded experiment		Browsing		E		1

		Open a recorded experiment		Experiment files		XE		2

		Open a recorded experiment		Video file		RX		2

		Open a recorded experiment		Log file		RX		2		9

		Playback an experiment		Trigger		E		1

		Playback an experiment		Video file		RX		2

		Playback an experiment		Log file		RX		2

		Playback an experiment		Status		X		1

		Playback an experiment		Current event		RX		2

		Playback an experiment		End of file		R		1

		Pause an experiment		Pause		E		1		10

		Seek from image		Trigger		E		1

		Seek from image		Video file		RX		2

		Seek from image		Log file		RX		2		5

		Scroll from event list		Trigger		E		1

		Scroll from event list		Log file		RX		2

		Scroll from event list		Current event		E		1

		Scroll from event list		Highlights		X		1

		Scroll from event list		Video file		R		1

		Scroll from event list		Current frame		X		1		7

		Display About uObserve		Trigger		E		1

		Display About uObserve		About text		X		1		2







FSM

				Experience (mois) + Certification COSMIC:		T		0.5		Oui		X		0.5		Oui		W		0.5		Oui		Y		0.5		Oui		V		0.5		Oui		Z		0.5		Non		M				Non		Q				Non		R				Non		P				Non		O				Oui		N				Oui		Incomplete				Non

		Functional processes		Data groups		DM		Size		Sum		DM		Size		Sum		DM		Size		Sum		DM		Size		Sum		DM		Size		Sum		DM		Size		Sum		DM						DM						DM																								S								Min		Max		Differences		Average		Std.Dev.

		FSM								56						37						61						48						45						43						73						136						189						73						77						73						30				37		189		152		75.9		44.08

		# FP								10						9						12						8						10						9						11						12						11						10						11						11						4				8		12		4		10.3		1.23

		Start uSleuth		Trigger		E		1				E		1				E		1				E		1						0				E		1				E		1				E		1						0				E		1				E		1				E		1				E		1

		Start uSleuth		Display windows				0						0						0						0						0						0						0						0						0						0				X		1				X		1				E		1

		Start uSleuth		Log section		E		1				X		1				X		1						0						0				W		1				R		1						0						0						0				X		1				R		1				EX		2

		Start uSleuth		Search for camera		R		1						0				E		1				R		1						0				ERX		3						0				EX		2				EX		2						0						0						0				XW		2

		Start uSleuth		Installed camera		RX		2						0				X		1				X		1				X		1						0				R		1						0						0				R		1				R		1				R		1				XW		2

		Start uSleuth		Live view		X		1				X		1				X		1				X		1						0				W		1				R		1				EX		2				EX		2				RX		2				X		1				X		1						0

		Start uSleuth		Open button				0						0						0						0						0				W		1				W		1				XW		2				XW		2				W		1				X		1						0						0

		Start uSleuth		Status field		X		1		7		X		1		4		X		1		6		X		1		5		X		1		2		W		1		8		WWX		3		8		XWXW		4		11		XWXW		4		10		XX		2		7		X		1		7		XX		2		7		XW		2		10				4		8		4		6.25

								0						0						0						0						0						0						0						0						0						0						0						0						0

		Close uSleuth		Trigger		E		1				E		1				E		1				E		1						0				E		1				EE		2				E		1						0				E		1				E		1				E		1				E		1

		Close uSleuth		Open files				0						0						0				X		1				W		1				XX		2						0				RX		2				XX		2				EW		2				WW		2				WW		2				RX		2

		Close uSleuth		Video file				0						0						0						0				W		1						0						0				XRW		3				WW		2						0				X		1				W		1						0

		Close uSleuth		Log file				0				X		1				X		1						0				W		1						0						0						0				W		1						0						0						0						0

		Close uSleuth		Stop recording				0						0						0						0						0						0						0						0						0						0						0						0				X		1

		Close uSleuth		uSleuth window				0						0						0						0						0						0				XX		2						0						0				X		1				XX		2				XX		2				RX		2

		Close uSleuth		Status field		X		1		2		X		1		3		X		1		3		X		1		3		X		1		4		WW		2		5		WW		2		6		XW		2		8		XWXW		4		9		RX		2		6		XX		2		8		XX		2		8				0		6				2		5		3		3.25

								0						0						0						0						0						0						0						0						0						0						0						0						0

		Connect uSpy to uSleuth		Trigger				0				E		1				E		1						0				E		1						0				E		1				E		1						0						0				E		1				E		1						0

		Connect uSpy to uSleuth		IP address		E		1						0				X		1				R		1				R		1				E		1				R		1				EXW		3				EX		2				R		1				R		1				R		1						0

		Connect uSpy to uSleuth		Connection		X		1				X		1						0				X		1				X		1				EW		2				RW		2				EXXW		4				EXW		3				EX		2				W		1				X		1						0

		Connect uSpy to uSleuth		Record button				0						0						0						0						0						0				W		1				XW		2				XW		2						0				X		1						0						0

		Connect uSpy to uSleuth		Status		X		1		3		X		1		3		X		1		3		XX		2		4		X		1		4		W		1		4		WX		2		7				0		10		XW		2		9		X		1		4		X		1		5				0		3				0		0				3		4		1		3.25

								0						0						0						0						0						0						0						0						0						0						0						0						0

		Disconnect uSpy		Trigger				0						0				E		1						0						0						0				E		1				E		1						0						0						0				E		1						0

		Disconnect uSpy		Status		X		1						0				X		1						0						0						0						0						0						0						0						0						0						0

		Disconnect uSpy		Disconnect event		X		1						0				X		1						0						0						0				WR		2				EX		2				EX		2				XE		2				E		1				W		1						0

		Disconnect uSpy		Message/buttons		X		1						0				X		1						0						0						0				WWW		3				XXXWWW		6				XXXWWW		6				W		1				X		1						0						0

		Disconnect uSpy		Status				0						0						0						0						0						0				WWX		3				XWXW		4				XWXW		4				XX		2				X		1				X		1						0

		Disconnect uSpy		Connection		E		1		4				0		0				0		4				0		0				0		0				0		0				0		9				0		13				0		12				0		5				0		3				0		3				0		0				0		4		4		2

								0						0						0						0						0						0						0						0						0						0						0						0						0

		Send events		Trigger		E		1						0				E		1				E		1						0						0				E		1				E		1						0				E		1				E		1				E		1				E		1

		Send events		Keyboard events		EX		2						0				X		1				X		1				EX		2				R		1				R		1				EW		2				EWW		3				RRR		3				R		1				R		1				EW		2

		Send events		Mouse events				0						0						0						0						0						0						0				EW		2				W		1				RRR		3						0						0						0

		Send events		Message				0						0						0				XX		2						0						0						0						0				XW		2						0						0				X		1						0

		Send events		Captured events		X		1		4				0		0				0		2				0		4				0		2		W		1		2		WW		2		4		XR		2		7		X		1		7		XE		2		9		W		1		3		W		1		4		EWRX		4		7				0		4		4		2

								0						0						0						0						0						0						0						0						0						0						0						0						0

		Record experiment		Trigger				0				E		1				EX		2						0						0						0				E		1				E		1				EWWW		4						0				E		1				E		1				EW		2

		Record experiment		Status		E		1				X		1				X		1				X		1				X		1				W		1				WWX		3				XWXW		4				XWXW		4				XX		2				XX		2				X		1						0

		Record experiment		Events		EXRW		4				X		1						0				EW		2				XW		2						0						0				XXX		3				X		1				EXR		3				W		1				X		1						0

		Record experiment		delta-time				0				X		1						0				EW		2						0				R		1						0				R		1						0						0						0						0						0

		Record experiment		duration				0				X		1						0						0						0				R		1						0				R		1						0						0						0						0				WX		2

		Record experiment		Unwanted events				0						0						0						0						0						0						0				R		1						0				R		1				RW		2				R		1				WX		2

		Record experiment		Relevant events		E		1						0				X		1				EXW		3				R		1				W		1				W		1						0				X		1				X		1				X		1				X		1						0

		Record experiment		Log file		RX		2				RW		2				WX		2						0				RWX		3				W		1				WW		2				WX		2				WWRX		4				WRX		3				WXX		3				WX		2						0

		Record experiment		Video file		RXW		3				RW		2				WX		2						0				WWRX		4				W		1				RW		2				EXWRX		5				WWWRX		5				WRX		3				WX		2				WX		2						0

		Record experiment		Stop				0						0				X		1						0						0				W		1				W		1				XWE		3				XWWW		4						0				XE		2				E		1						0

		Record experiment		Message		X		1						0						0				X		1						0						0						0						0						0						0						0						0				E		1

		Record experiment		Config param				0						0						0				RX		2						0				W		1						0				EW		2						0						0						0						0						0

		Record experiment		Other				0		12				0		9				0		9				0		11				0		11				0		8				0		10				0		23				0		23				0		13				0		14				0		10				0		7				8		12		4		9.5

								0						0						0						0						0						0						0						0						0						0						0						0						0

		Create directory		Directory				0						0						0						0						0						0						0				XRRRW		5						0						0						0						0						0

		Create directory		Register (starting date & time)				0						0						0						0						0						0						0				EXW		3		8				0		0				0		0				0		0				0		0				0		0

								0						0						0						0						0						0						0						0						0						0						0						0						0

		Stop recording		Trigger				0						0				E		1						0						0						0						0						0						0						0						0						0						0

		Stop recording		Video file				0						0				XXXX		4						0						0						0						0						0						0						0						0						0						0

		Stop recording		Log file				0						0				X		1						0						0						0						0						0						0						0						0						0						0

		Stop recording		Status				0		0				0		0		X		1		7				0		0				0		0				0		0				0						0						0						0						0						0		0				0						0		7		7		1.75

								0						0						0						0						0						0						0						0						0						0						0						0						0

		Open a recorded experiment		Trigger				0				E		1				E		1						0						0						0				E		1				E		1				XWWWXWWW		8						0				EE		2				EE		2						0

		Open a recorded experiment		Window				0						0						0						0						0						0						0						0				XRW		3						0				X		1						0						0

		Open a recorded experiment		Config param				0						0						0						0						0						0						0						0						0						0						0						0						0

		Open a recorded experiment		Message		X		1						0						0				X		1						0						0						0						0						0						0						0						0						0

		Open a recorded experiment		Status		X		1				X		1						0				X		1						0						0						0				XW		2				XW		2						0						0						0						0

		Open a recorded experiment		Directories				0				E		1				E		1				E		1				E		1						0				R		1				EXX		3						0						0						0				X		1						0

		Open a recorded experiment		Browsing				0						0						0						0						0						0						0				EEXX		4				X		1						0				W		1				W		1						0

		Open a recorded experiment		Experiment files		EXR		3				R		1						0						0						0						0						0				EEEXXXR		7				XWWW		4						0						0						0						0

		Open a recorded experiment		Video file		X		1				X		1				X		1				R		1				RXRX		4						0				RWX		3				RX		2				RRXXRX		6				RX		2				R		1				RX		2						0

		Open a recorded experiment		Log file		RX		2		8		X		1		6		X		1		4		RX		2		6				0		5				0		0		RW		2		7		RX		2		21		RXRX		4		28		RX		2		4		RX		2		7		RX		2		8				0		0				0		8		8		4.5

								0						0						0						0						0						0						0						0						0						0						0						0						0

		Playback an experiment		Trigger				0				E		1				E		1				E		1						0						0				E		1				E		1				XWWW		4						0				E		1				E		1						0

		Playback an experiment		Play/Pause button				0						0				X		1						0						0				W		1				W		1				XW		2				XW		2						0				X		1				W		1						0

		Playback an experiment		Video file		EX		2				X		1				R		1				RWX		3				RXXX		4						0						0				RX		2				RRXXWW		6				RX		2				R		1						0						0

		Playback an experiment		Log file		RX		2				X		1						0				RWX		3				RX		2						0						0				RX		2				RXW		3				RX		2				X		1						0						0

		Playback an experiment		Status		E		1						0				X		1				X		1				X		1				W		1				W		1				XW		2				XW		2				X		1				X		1				X		1						0

		Playback an experiment		Current event				0						0						0						0						0						0						0						0						0						0				X		1						0						0

		Playback an experiment		End of file				0						0				E		1						0						0						0						0						0						0				R		1				X		1				X		1						0

		Playback an experiment		Stop/Eject button				0						0				X		1						0						0				E		1				WWX		3				XWXW		4				XWXWXXWWW		9						0				XX		2				WW		2						0

		Pause an experiment		Pause				0						0				E		1						0						0						0						0				E		1				XWWW		4						0						0						0						0

		Pause an experiment		Current image				0						0				E		1						0						0						0						0						0				XX		2				RX		2						0						0						0

		Pause an experiment		Current event				0						0				E		1						0						0						0						0						0				XW		2				R		1						0						0						0

		Pause an experiment		Status				0						0						0						0						0						0				W		1				XW		2				XW		2						0				X		1				X		1						0

		Pause an experiment		Stops playing				0						0						0						0						0						0						0						0						0						0				X		1				W		1						0

		Pause an experiment		Play/Pause button				0						0				X		1						0						0				E		1				W		1				XW		2				XWXWWW		6						0				E		1				WEE		3						0

		Stop an experiment		Stop 				0						0						0						0						0						0						0						0				XWWW		4						0				E		1				E		1						0

		Stop an experiment		Stops playing				0						0						0						0						0						0						0						0						0						0				X		1				E		1						0

		Stop an experiment		Video file				0						0						0						0						0						0						0						0						0				RX		2						0				R		1						0

		Stop an experiment		Log file				0						0						0						0						0						0						0						0						0				RX		2						0						0						0

		Stop an experiment		Status				0		5				0		3				0		10		X		1		9				0		7		W		1		5		W		1		9		XW		2		20		XW		2		48				0		13		X		1		15		X		1		15				0		0				3		10		7		5.75

								0						0						0						0						0						0						0						0						0						0						0						0						0

		Seek from image		Trigger				0				E		1				E		1				E		1						0						0				E		1				E		1				XWW		3						0				E		1				E		1						0

		Seek from image		Status		E		1						0						0				X		1						0						0						0						0				XW		2						0						0						0						0

		Seek from image		Video file		EXR		3				R		1				X		1				RX		2				X		1				W		1				W		1				RX		2				RX		2				RX		2				X		1				X		1						0

		Seek from image		Release cursor				0						0						0						0						0						0						0						0				XRW		3						0						0						0						0

		Seek from image		Log file		EXR		3				X		1				WR		2				RX		2				RX		2						0				X		1				RX		2				XRW		3				RW		2				WX		2				W		1						0

		Seek from image		Current event		X		1		8				0		3				0		4				0		6				0		3				0		1				0		3				0		5				0		13		RX		2		6				0		4		X		1		4				0		0				1		8		7		4

								0						0						0						0						0						0						0						0						0						0						0						0						0

		Scroll from event list		Trigger				0				E		1				E		1						0						0						0						0				E		1				XRWW		4						0				E		1				E		1						0

		Scroll from event list		Status				0						0						0						0						0						0						0						0				XW		2						0						0						0						0

		Scroll from event list		Log file				0				R		1				RX		2						0						0						0				W		1				RX		2						0				XR		2				X		1				XE		2						0

		Scroll from event list		Current event				0				X		1				E		1						0				E		1				E		1						0				E		1				XWXRW		5				REX		3				E		1				R		1						0

		Scroll from event list		Highlights				0						0						0						0						0				W		1						0						0				XRW		3						0				X		1						0						0

		Scroll from event list		Video file				0						0				X		1						0				RX		2						0				WX		2				RX		2				RX		2				W		1				WX		2				R		1						0

		Scroll from event list		Current frame				0		0				0		3				0		5				0		0				0		3				0		2				0		3				0		6				0		16				0		6				0		6		X		1		6				0		0				0		5		5		2.5

								0						0						0						0						0						0						0						0						0						0						0						0						0

		Display About uObserve		Trigger				0				E		1				E		1						0						0				E		1				E		1				E		1				XWWW		4						0				E		1				E		1						0

		Display About uObserve		About text		RX		2				R		1				XE		2						0				XXXX		4				WWWWW		5				W		1				X		1						0						0				X		1				X		1						0

		Display About uObserve		Version				0						0						0						0						0						0				W		1						0						0						0						0						0						0

		Display About uObserve		Copyrights notice				0						0						0						0						0						0				W		1						0						0						0						0						0						0

		Display About uObserve		Brief description				0						0						0						0						0						0				W		1						0						0						0						0						0						0

		Display About uObserve		OK button				0						0						0						0						0						0				W		1				XE		2				XRWXWWW		7						0				E		1				E		1						0

		Display About uObserve		Message		X		1				X		1						0						0						0						0						0						0						0						0						0						0						0

		Display About uObserve		Main window refresh				0						0						0						0						0						0						0						0				XR		2						0				X		1				X		1						0

		Display About uObserve		Close window				0		3				0		3		X		1		4				0		0				0		4		RX		2		8		X		1		7				0		4		X		1		14				0		0		W		1		5		W		1		5				0		0				3		8		5		4.5

















		Processus fonctionnels manquants								2						3						0						4						2						3

		% du total		12						0.1666666667						0.25						0						0.3333333333						0.1666666667						0.25

		Déclencheurs manquants								9						3						0						7						11						9





Participants

		Inspectors		Code		YY-MM		Experience description		# Months		Effort (min)

				A		2008/May		Limited		3.00		45		Eq1				Eq2								Team 1				Team 2				Team 3

				B		2008/May		Undergraduate courses only		3.00		60		B		3		A		3						Member		Exp.		Member		Exp.		Member		Exp.

				C		2008/May		Limited, few reviews only		3.00		50		D		6		C		3						A		3.00		C		3.00		D		6.00

				D		2008/May		(unspecified)		6.00		75		G		24		H		6						B		3.00		F		6.00		G		24.00

				E		2008/May		3 years as document reviewer		36.00		75		I		24		F		6						E		36.00		I		24.00		H		6.00

				F		2008/May		10 years as SW developer, 6 months as reviewer		6.00		90						E		36						Total:		42.00				33.00				36.00

				G		2008/May		8 years as SW developer, 2 years reviewer		24.00		60				14.25				10.8						Avergage:		14.00				11.00				12.00

				H		2008/May		Lass than a year		6.00		60				57				54

				I		2008/May		4 years in SW, half in reviews		24.00

				J		2010/Aug		6 months in reviews		6.00

				K		2010/Aug		4 months		4.00

				L		2010/Aug		12 months (review), 13 years SW		12.00

				M		2010/Aug		1 year as document reviewer		12.00

										11.15

		Measurers		Code				Number of systems measured		Certified COSMIC?

				M		2008/May		1-5		No

				N		2010/Aug		3 years with COSMIC		Yes

				O		2010/Aug		2 years with COSMIC		Yes

				P		2010/Aug		1-5		No

				Q		2010/Aug		1-5		No

				R		2010/Aug		1-5		No

				S		2010/Aug		1-5		No

				T		2008/May		1-5		Yes

				X		2008/May		1-5		Yes

				W		2008/May		1-5		Yes

				Y		2008/May		1-5		Yes

				V		2008/May		1-5		No

				Z		2010/Aug		1-5		No





InspAnalysis

		Inspector		Total		C		M		S		Q		I				F		N				Checksum

		A		16		5		7		2		1		1				9		7		16		0

		C		13		2		6		3		2		0				6		7		13		0

		E		3		0		1		2		0		0				3		0		3		0

		G		10		5		3		2		0		0				5		5		10		0

				42

		Unique		37		11		15		7		3		1				21		16		37		0

		B		22		2		3		11		1		5				15		7		22		0

		D		7		2		3		0		2		0				3		4		7		0

		F		6		0		5		0		0		1				3		3		6		0

		H		15		6		4		5		0		0				11		4		15		0

				50

		Unique		40		8		11		12		3		6				26		14		40		0

		B		22		2		3		11		1		5				15		7		22		0

		D		7		2		3		0		2		0				3		4		7		0

		G		10		5		3		2		0		0				5		5		10		0

		K		8		4		3		0		0		1				6		2		8		0

		Unique		39		9		9		12		3		6				25		14		39		0

		A		16		5		7		2		1		1				9		7		16		0

		C		13		2		6		3		2		0				6		7		13		0

		E		3		0		1		2		0		0				3		0		3		0

		F		6		0		5		0		0		1				3		3		6		0

		H		15		6		4		5		0		0				11		4		15		0

		Unique		42		11		17		9		3		2				25		17		42		0

		Inspector		Total		C		M		S		Q		I				F		N		Tot.		Checksum		59%		F		N		72%

		Team 1 (ABE)		36		6		10		12		2		6				24		12		36		0		67%		12		4		75%		29.6875

		Team 2 (CFK)		23		6		10		3		2		2				12		11		23		0		52%		12		4		75%		29.6875

		Team 3 (DGH)		27		10		8		7		2		0				16		11		27		0		59%		12		6		67%		26.3888888889

																										Value added over Inspection team

		Measurer		Total		C		M		S		Q		I				F		N		Tot.		Checksum		Team 1		Team 2		Team 3		Average		F		N

		M		4		0		4		0		0		0				4		0		4		0		33.3%		25.0%		22.2%		26.9%		4		0

		N		3		0		2		0		0		1				2		1		3		0		16.7%		12.5%		11.1%		13.4%		2		0

		P		3		0		2		1		0		0				3		0		3		0		16.7%		12.5%		11.1%		13.4%		2		0

		Q		4		3		1		0		0		0				4		0		4		0		33.3%		25.0%		22.2%		26.9%		4		0

		R		7		6		1		0		0		0				7		0		7		0		58.3%		43.8%		38.9%		47.0%		7		0

		O		0		0		0		0		0		0				0		0		0		0		0.0%		0.0%		0.0%		0.0%		0		0

																								Min.:		16.7%		12.5%		11.1%		13.4%

																								Max:		58.3%		43.8%		38.9%		47.0%





InspEffort

		Inspector		Checking effort		Average		Std Dev.		Sum		137		C&M Found				16

		A		45														61

		B		60														76

		E		75		60.0		15.0		180.0		317.0		16		20		91		228		-89.0



		C		50														66

		F		90														106

		K		60		66.7		20.8		200.0		337.0		16		21		76		248		-89.0



		D		75														91

		G		60														76

		H		60		65.0		8.7		195.0		332.0		18		18		76		243		-89.0



		J		65

		Average:		63.9		Excluding "J"				575.0		109.5555555556						79.8888888889

		Std deviation:		13.9														13.8694308142

				1.21875





Summary

		Nombre de Type		Étiquettes de colonnes

		Étiquettes de lignes		C		M		S		Total général

		Both		3		2		4		9

		Inspector only		29		39		19		87

		Measurer only		16		10		5		31

		Total général		48		51		28		127





FSM-Summary
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				Measurer		#FP		Functional size (in CFP)		Difference with experts' average		% of difference

				M		11		73		15		25.9%

				N		11		73		15		25.9%

				O		11		77		19		32.8%

				P		10		73		15		25.9%

				T		10		56		-2		-3.4%

				V		10		45		-13		-22.4%

				W		12		61		3		5.2%

				X		9		37		-21		-36.2%

				Y		8		48		-10		-17.2%

				Z		9		43		-15		-25.9%

				S		4		30		-28		-48.3%

				Q		12		136		78		134.5%

				R		11		189		131		225.9%

				Average:		10.1		58.6		0.6		1.0%

				Std dev.:		1.1		14.1		14.1		24.3%

				Min:		8		37		-21		-36.2%

				Max:		12		77		19		32.8%

				Measurer		# FP identified		# Triggering Entry		# Missing Entry		% missing from total

				M		11		11		0		0%

				N		11		11		0		0%

				O		11		11		0		0%

				Q		12		11		1		8%

				P		10		3		7		70%

				R		11		1		10		91%

				S		4		4		0		0%

				T		10		3		7		70%

				V		10		1		9		90%

				W		12		12		0		0%

				X		9		9		1		10%

				Y		8		5		3		38%

				Z		9		3		6		67%

				Average:		9.8		6.5		3.4		34%

				Std dev.:		2.0		4.1		3.7		36%

		uObserve SRS v2.0

				Measurer		# FP identified		# Triggering Entry		# Missing Entry		% missing from total

				M		12		12		0		0%

				P		14		7		7		50%

				Q		15		13		2		13%

				R		15		10		5		33%

				S		5		5		0		0%

				Average:		12.2		9.4		2.8		19%

				Std dev.:		3.8		3.0		2.8		20%

										79

				Measurer		# FP identified		Functional size		Difference with experts' average		% of difference		Notes

				M		12		81		2		3%		3 FP not measured, including the biggest 'Record an experiment'

				P		14		87		8		10%		1 FP not measured (smallest), some superfluous DM

				Q		15		130		51		65%		Significant number of superfluous DG and DM

				R		15		126		47		59%		Significant number of superfluous DG and DM

				S		5		66		-13		-16%		Only 5 FP measured out of 15

				Average:		14.7		114.3		35.3		45%

				Std dev.:		0.5		19.4		19.4		25%

				Measurer		#FP		Size v1.0		Effort		Relative effort

				C		14		57		75		1.3		1.0

				F		10		62		49		0.8		0.2

				H		11		55		45		0.8

				J		10		55		60		1.1

				L		14		61		60		1.0

				M		11		73		60		0.8		1.2

				N		11		73		60		0.8		0.5

				O		11		77		60		0.8

				P		10		73		60		0.8

				T		10		56		49		0.9

				V		10		45		65		1.4

				X		9		37		80		2.2

				Y		8		48		90		1.9

				Z		9		43		65		1.5

				Average:						62.7		1.2

				Std dev.:						11.8		0.4

				Min:

				Max:



								N		55

								O		55

								P		60

								A		45

								B		60

								C		50

								D		75

								E		75

								F		90

								G		60

								H		60

								I		60

								Q		65

								J		60

								K		60

								L		60

								M		60

										61.8

										10.0





FSMv2

						M		12		Non		P		7		Non		Q		13		Non		R		10		Non		Incomplete		5		Non

		Functional processes		Data groups		DM		12		81		DM		14		97		DM		15		130		DM		15		126		S		5		66

		Start uSleuth		Start		T		1						0				T		1						0				T		1

		Start uSleuth		Event log section		W		1

		Start uSleuth		User I/F		W		1						0						0						0				RX		2

		Start uSleuth		Installed camera		R		1				R		1				EX		2				EX		2				R		1

		Start uSleuth		Live view		W		1				X		1				EXX		3				X		1				RX		2

		Start uSleuth		Status field		WWX		3				X		1				EX		2				XX		2				RXRX		4

		Start uSleuth		Open file button		W		1						0				XW		2				X		1				EW		2

								0		9				0		3				0		10				0		6				0		12

		Connect to uSleuth		Start		T		1						0				E		1				T		1				T		1

		Connect to uSleuth		Options		WWR		3				T		1						0				X		1				X		1

		Connect to uSleuth		Server IP		R		1				R		1				R		1				E		1				R		1

		Connect to uSleuth		Connect event		W		1				EX		2				X		1				X		1				X		1

		Connect to uSleuth		Start synchronize				0				EX		2				E		1						0				R		1

		Connect to uSleuth		Time-stamp		RW		2				EEEEEXXXXX		10				EXX		3				EEEEEXXXXX		10				ERX		3

		Connect to uSleuth		Connection		R		1				EX		2				E		1				E		1				ER		2

		Connect to uSleuth		Send events		X		1						0						0						0				X		1

								0		10				0		18				0		8				0		15				0		11

		Record an experiment		Start recording				0						0				T		1				EX		2				T		1

		Record an experiment		Recording				0						0				X		1				X		1				RX		2

		Record an experiment		Experiment				0						0				E		1				EX		2				W		1

		Record an experiment		Stop button				0						0				X		1				X		1				ER		2

		Record an experiment		Audio/video				0				W		1				EXW		3				W		1				EWE		3

		Record an experiment		discarded events				0				RR		2				EW		2						0				XRX		3

		Record an experiment		Captured events				0				RX		2				EW		2				XRW		3				RWRX		4

		Record an experiment		Time-stamp				0				W		1				RW		2				RW		2				W		1

		Record an experiment		time difference				0						0				RW		2						0				ER		2

		Record an experiment		duration				0						0				RW		2						0				ER		2

		Record an experiment		Events attributes/log				0				W		1				RX		2				W		1				RW		2

		Record an experiment		Stop recording				0						0				EWW		3				XX		2				EX		2

		Record an experiment		Current audio/video				0						0				W		1				RX		2				EW		2

		Record an experiment		Start playback				0						0						0						0				ER		2

								0		0				0		7				0		23				0		17				0		29

		Synchronize clocks		Connect event		T		1				TX		2				T		1				T		1				T		1

		Synchronize clocks		Network latency		R		1				R		1				R		1				EX		2				R		1

		Synchronize clocks		Event type				0						0						0						0				R		1

		Synchronize clocks		Unwanted events		R		1				R		1				RW		2						0				W		1

		Synchronize clocks		Time-stamp		W		1				EEEEEXXXXX		10				EEXX		4				XXXXX		5				R		1

		Synchronize clocks		Events		R		1				EX		2						0				EEEEE		5				ER		2

		Synchronize clocks		Time difference				0						0				W		1						0				W		1

		Synchronize clocks		average time				0						0				RW		2						0				W		1

		Synchronize clocks		Connection		W		1				EX		2				E		1				X		1				X		1

		Synchronize clocks		Status		WX		2				X		1				X		1				X		1				R		1

								0		8				0		19				0		13				0		15				0		11

		Send events		Connection				0				TX		2				T		1				T		1				T		1

		Send events		Keyboard/mouse events				0				EE		2				EEE		3				EWWW		4				WX		2

		Send events		Captured events				0				EEXX		4				XXX		3				X		1

								0		0				0		8				0		7				0		6				0		3

		Open a recorded experiment		Selects Open		T		1				T		1				T		1				T		1						0

		Open a recorded experiment		Window		W		1						0						0				ERX		3						0

		Open a recorded experiment		Browses				0						0				EXX		3				ERX		3						0

		Open a recorded experiment		File selection				0						0				E		1				X		1						0

		Open a recorded experiment		Audio/video				0				RX		2				R		1				RR		2

		Open a recorded experiment		First frame		W		1						0				RX		2				X		1

		Open a recorded experiment		Events		W		1				RX		2				RRX		3				RX		2

		Open a recorded experiment		Play/Eject button		WWX		3						0				XX		2				X		1

								0		7				0		5				0		13				0		14				0

		Playback an experiment		Play option		T		1						0				T		1				T		1						0

		Playback an experiment		Play/Pause/Eject		WW		2						0				XX		2				X		1						0

		Playback an experiment		Playing (status)		W		1						0				X		1				X		1						0

		Playback an experiment		Audio/video				0				RX		2

		Playback an experiment		Events				0				RX		2				RXRX		4				RX		2						0

		Playback an experiment		Stop playing				0				R		1						0				X		1						0

		Playback an experiment		Stop/Eject button		WW		2						0				X		1				X		1						0

								0		6				0		5				0		9				0		7				0

		Pause Playing		Pause option		T		1						0				T		1				T		1						0

		Pause Playing		Pause		W		1				X		1				X		1				RX		2						0

		Pause Playing		Current image				0				RX		2

		Pause Playing		Pause/Play button		WX		2						0				X		1				X		1						0

								0		4				0		3				0		3				0		4				0

		Stop Playing		Stop option		T		1						0				E		1				T		1						0

		Stop Playing		Still (status)		W		1				X		1				X		1				RX		2						0

		Stop Playing		Stop/Eject button		WX		2						0				X		1				X		1						0

		Stop Playing		Audio/video				0				RX		2				RX		2

		Stop Playing		Event log				0						0				RX		2

								0		4				0		3				0		7				0		4				0

		Scroll & select from event list		Events		T		1				RX		2				T		1				RX		2						0

		Scroll & select from event list		Event list		W		1				X		1				RX		2				RX		2						0

		Scroll & select from event list		Selected event		R		1				E		1				E		1				EX		2						0

		Scroll & select from event list		Current audio/video		WRX		3				XW		2				RWX		3				RXX		3

								0		6				0		6				0		7				0		9

		Seek from image		Browses		T		1				RX		2				T		1				RX		2

		Seek from image		Image		W		1				X		1				RX		2				RX		2

		Seek from image		Stop browsing				0						0						0				E		1

		Seek from image		Current event		WR		2				EW		2				E		1				X		1

		Seek from image		Events		X		1				X		1				RWX		3				X		1

								0		5				0		6				0		7				0		7

		Close (eject) experiment files		Eject option				0				T		1				T		1				T		1

		Close (eject) experiment files		Audio/video				0				WXX		3				WEXX		4				RXX		3

		Close (eject) experiment files		Event log				0						0				W		1				RX		2

		Close (eject) experiment files		Status				0						0						0				X		1

								0		0				0		4				0		6				0		7

		Display "About uObserve"		Option		T		1						0				T		1				T		1

		Display "About uObserve"		Display elements		WWWW		4						0				RX		2				X		1

		Display "About uObserve"		OK		WR		2						0				EX		2				E		1

		Display "About uObserve"		Closes windows				0						0						0				X		1

		Display "About uObserve"		main user screen		X		1						0						0				X		1

								0		8				0		0				0		5				0		5

		Disconnect uSpy from uSleuth		Disconnect		T		1				TX		2				T		1				T		1

		Disconnect uSpy from uSleuth		Closing app				0						0						0				X		1

		Disconnect uSpy from uSleuth		Disconnect event		W		1						0				X		1				E		1

		Disconnect uSpy from uSleuth		Status		WWX		3				XX		2				X		1				XX		2

		Disconnect uSpy from uSleuth		Event log		W		1				W		1						0				X		1

		Disconnect uSpy from uSleuth		Buttons		WWW		3						0				XXX		3				X		1

								0		9				0		5				0		6				0		7

		Close uSleuth		Closing (status)		W		1				X		1				X		1				X		1

		Close uSleuth		User I/F		X		1

		Close uSleuth		Disconnect event				0						0						0				X		1

		Close uSleuth		Disconnect request		WW		2				EX		2				X		1				X		1

		Close uSleuth		Stop recording				0				R		1				WW		2

		Close uSleuth		Close file				0						0				W		1

		Close uSleuth		Option		T		1				T		1				T		1

								0		5				0		5				0		6				0		3

								0						0						0						0





DefectsV2

		Measurer		Defects		Assumptions

		M		0		0

		P		0		3

		Q		2		2

		R		0		0

		S		0		0
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5Figure 1 –uObeserve system perspective.



7Figure 2 – uSleuth user interface prototype.
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1. Introduction


1.1 Purpose and scope

The purpose of this document is to define and communicate the software requirements of the first release of a system designated as “uObserve”. uObserve is an application of software usability testing that combines a sniffer library, a video camera and a microphone. The requirements are documented in a way to provide a common understanding to the stakeholders. Those requirements will be verified through reviews. The structure of this software specification is inspired by IEEE standard 830-1998 ‎[1]. Diagrams and detailed use cases it contains apply UML 2 notation and description ‎[2].

The uObserve system is developed for LESIA, an advanced interface and synthetic environment laboratory at École de Technologie Supérieure (ÉTS) in Montreal, Canada. It is meant as a proof of concept for usability testing which could be evolved by LESIA members afterwards.

1.2 Opportunity description: tooling usability testing

During a usability testing experiment at LESIA, graduate students must familiarize themselves with a spy program. That spy program is used to gather data that will then be analysed. In order to perform a good data analysis, two (2) persons are required: one user repeatedly entering data with the same interface (10 times) and one experimenter noting the first user’s gestures and behaviour. Noted gestures and behavior are then used to try to explain delays and to calculate the user’s learning curve. While the first user enters data, the spy program captures every mouse movements and keyboard clicks in an event log.

Experience has shown that the captured notes are often incomplete and difficult to synchronize with entered data when trying to explain delays. Furthermore, the experimenter cannot ask the user to redo the experiment since his learning curve is already over. Analysing experiment data then becomes difficult, it even lead to wrong conclusion in certain cases.

It is possible to film the user during a session. The equipement to do so is expensive, often difficult to move, and may require the skills of a technician to operate properly. Furthermore the resulting video would not be synchronized with the captured data.

1.3 Project objectives


The objectives of the project are: to develop a working system that records an audio/video sequence of a user and synchronized with a log of keyboard and mouse events that could be played back on request. This proof of concept system should be developed and tested within 2 months with a team of 2 software engineers. The equipment used should not be too expensive and should be operated from standard PC workstations, much like a Webcam under Windows. Such worstations are already available at LESIA. The record and playback functions shall not affect the performance or the behaviour of the spied user application.


1.4 Definitions and acronyms


CFFP

COSMIC-Full Function Points.


COSMIC
Common Software Measurement International Consortium.


CSV

Comma Separated Values.

ÉTS

École de Technologie Supérieure.


JDK

Java Development Kit.


JMF

Java Media Framework.

LAN

Local Area Network.


LESIA

Laboratoire d’environnements de synthèse et interfaces avancées.


ms

Milliseconds.


Sniffer
Software program or library that spies upon an application software, thus recording keyboard and mouse events. A sniffer is also called “spy ware” or “spy program”.

SRS

Software Requirements Specifications.


TBD

To Be Determined.


UML

Unified Modeling Language.

Usability test
Experiment performed with user participants aiming at discovering any flaws or defects in a user interface. It implies developing an experiment protocol, getting an approval from an ethics committee, recruiting appropriate participants, developing software and/or hardware, performing the experiment, and analysing experiment data.

1.5 References


[1] IEEE Std 830-1998, IEEE Recommended Practice for Software Requirements Specifications (SRS), IEEE Computer Society.

[2] Arlow, J. and Neustadt, I., UML 2 and the unified process: Practical object-oriented analysis and design, 2nd edition, Addison-Wesley, 2005.

2. uOberserve Description


2.1 uObserve perspective


uObserve is a tool that supports usability testing of user interfaces. It records audio and video data of a user running a spied application. uObserve synchronizes a log of events sent from the sniffer (records of keyboard and mouse movements). uObserve is composed of two (2) subsystems: the uSleuth server executing on a different workstation than the uSpy client. uSpy is a sniffer library that would be integrated to an existing Java client application to be observed. uSpy sends a log of keyboard and mouse events to uSleuth via a Local Area Network (LAN). uSleuth records and playback audio/video files.


At least one camera shall be used, as shown on Figure 1.
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Figure 1 –uObeserve system perspective.


2.2 Features and functions

2.2.1 uObserve functionalities

In agreement with the project sponsor, LESIA’s director, an expert in user interface ergonomics, it has been decided to implement uObserve using the video tape player/recorder paradigm. More specifically, within this paradigm, the cassette on which the recording is made will be materialized by an electronic file. A consequence is that there is only one active file open at anyone time; in order to open a new file, the active one must be ejected (or closed).

Log application events (mouse and keyboard events) (essential):


Filter out selected event types;


Record audio/video frames of a user running an application using the uSpy library on the uSleuth station (essential):


At least one camera, with a (minimal) image resolution of 320 x 240:


One microphone only.


On request, playback of the event log synchronized with the audio/video files (essential):


Open [existing] file;


Play [current file]:


Synchronize audio/video frames with the event log;


Highlight the current event;


Video scroll bar (one frame at a time);


Event scroll bar (one event at a time);


Pause;


Stop;


Record;


Eject [current] file;


Seek position within the video progress bar (important);


Scroll the event list and select an event within the event log (important);


Display event log (essential):


Time in ms since the beginning of record;


Event type;


Event logo for a subset of event types (nice to have);


Time difference between the current and the preceding event in ms;


Duration (or delta time) since the last event of the same type in ms;


Event parameters (text string);


Import log files (essential):


Load the event log directly in Excel;


Load the event log directly in a text editor running under Linux;


2.2.2 Functionalities considered for future development

The following functionalities were considered but a joint decision has been made by the project team and the sponsor to implement them in a subsequent release.


Support more than one camera:


· Two cameras (important);

· Three cameras or more (nice-to-have).

Slow motion playback. This could be simulated by seeking events or video frames;


Reverse Play. This could be simulated by stepping through events or video frames;


Electronic note taking while recording with a time stamp link;


Reproducing the user application on the server station (uSleuth). This could be done by aiming one of the video cameras directly at the user screen;


Pattern identification within the event log. This would require a significant amount of effort and time;


Record a Web application. Significant effort and time would be required in order to adapt the sniffer from a Java client-server application to a Web application.

2.3 User characteristics

Potential uObserve users are LESIA experimenters who are skilled software engineers or persons with Java programming and/or usability testing knowledge and skills.

2.4 Assumptions, constraints, and dependancies

The amount of time required to queue an event shall not exceed 20 ms;


Java Media Framework (JMF) shall be used to manage audio and video aspects, which implies that the system will be developed and executed under Windows operating system;


uObserve will be developed in English, as well as its artefacts (code and comments, Maven scripts, and unit tests);


The user Java application shall be run locally on the workstation;


JDK version 1.4 + shall be used;


uObserve reliability is dependant on the reliability of the LAN on which it is operated;


The user application to spy upon must be modifiable by this project team members or any other LESIA member in order to include the uSpy library;


3. SPECIFIC REQUIREMENTS

3.1 External interfaces requirements

3.1.1 User interface
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Figure 2 – uSleuth user interface prototype.


3.1.2 Hardware interfaces

3.1.2.1 Cameras


The cameras should support color (RGB format) and provide (at least) 320 x 240 pixels resolution.


3.1.2.2 Microphone


Only one microphone shall be supported. Audio recording shall be sampled according to the following parameters: 16 bits, 44100 Hz, stereo.


3.1.3 Software interfaces

A Java application shall integrate the uSpy library in order to send an event log to uSleuth.


3.1.4 Communication interfaces

A TCP/IP link shall be established between the client workstation (using the uSpy library) and the server workstation (uSleuth). The IP address configuration shall be set manually in a configuration file of the application using the uSpy library.


3.2 Functional requirements

Figure 3 provides the use case model of the uObserve system. The following sections provide detailed use cases as applied during a usability test. Unless otherwise specified, most use case primary actor is the Usability Tester (UT).
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Figure 3 –uObserve use case diagram.


uSleuth behaves as illustrated in the state machine at Figure 4. Activation of the different fonctions in the user interface shall respect states as shown below.
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Figure 4 –uSleuth finite state machine.


In the “Idle” state, only the “Open” button shall be active, forcing the Usability Tester to open an existing experiment file to get into the playback mode, as shown in Figure 5.
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Figure 5 –Button status in “Idle” state.


In the “Playback” state, an experiment file is opened and the Usability Tester can play/pause or stop/eject the current experiment file, as shown in Figure 6.
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Figure 6 –Button status in “Playback” state.


3.2.1 Start uSleuth


		Use case title

		Start uSleuth



		Brief description

		Staring uSleuth allows the UT to ensure that a camera is found and that the system may be ready to operate.



		Preconditions

		uSleuth is installed on the workstation.



		Trigerring event

		The UT starts the uSleuth application on the server workstation.



		Main flow

		1. The uSleuth window displays.


2. The log section displays empty.


3. uSleuth search for an installed camera.


4. uSleuth displays the live view of the camera found.


5. The status field displays “Waiting for uSpy to connect…”.


6. The Open [file] button is activated.



		Postconditions

		The “Idle” state is displayed.





3.2.2 Close uSleuth


		Use case title

		Close uSleuth



		Brief description

		Closing uSleuth aims at closing open files properly, then closing the system.



		Preconditions

		uSleuth application is running.



		Trigerring event

		The UT closes uSleuth.



		Main flow

		When in Ready state:


The status field displays “Closing…”;


uSleuth closes any open file;


The uSleuth window closes and uSleuth terminates.



		Alternate flow

		When in Record or Playback state:

1. The status field displays “Closing…”;


2. uSleuth stops recording audio, video, and log files;


3. uSleuth closes any open file;


4. The uSleuth window closes and uSleuth terminates.



		Postconditions

		The uSleuth application is closed.





3.2.3 Connect uSpy to uSleuth

		Use case title

		Connect uSpy to uSleuth



		Brief description

		By establishing the connexion between uSpy and uSleuth, the UT ensures that uSpy start sending all keyboard and mouse events.



		Preconditions

		· Configuration of parameters: the IP address of the uSleuth server will be kept in a configuration file

· LAN connecting: The uSpy workstation and the uSleuth server shall be connected to the same LAN.


· Security access: The uSpy workstation shall benefit from the necessary security access on the uSleuth server.



		Trigerring event

		The UT starts the application using uSpy on the client workstation.



		Main flow

		uSpy gets the server IP address and connects to it;


uSleuth accepts the uSpy connection and displays “uSpy connected” in the status field;


The Record button is activated.



		Postconditions

		The “Connected” state is displayed.



		Extension point

		Disconnect uSpy from uSleuth:

This point start when someone closes or disconnects uSpy;


· Current state is “Connected”.

uSpy sends a disconnect event to uSleuth;


uSleuth stops its current activities and displays “Waiting for uSpy to connect…” in the status field;


The following buttons are deactivated: Play, Stop, Record;


· The “Idle” state is displayed.





3.2.4 Send events

		Use case title

		Send events



		Brief description

		uSpy send all keyboards and mouse events to uSleuth.



		Actor

		The user application, which includes the uSpy library.



		Preconditions

		Current state is “Connected”.

The participant [of usability testing] starts using the application.



		Trigerring event

		The current state has been changed from “Idle” to “Connected”.



		Main flow

		While connected:


1. uSpy captures any [keyboard and mouse] event;


2. uSpy sends any captured event to uSleuth.



		Postconditions

		Events are sent to uSleuth.





3.2.5 Record an experiment

		Use case title

		Record an experiment



		Brief description

		Recording an experiment is mandatory if the UT desires to playback that experiment upon request to perform data analysis. An experiment is composed of the audio-video file and the log of events. The UT needs to keep and record a subset of all recieved events. To define that subset of relevant events, the UT had previously setup which event types are to be filtered out from recording them in the configuration file.



		Preconditions

		· Configuration of parameters: the list of event type to filter out of the event log is kept in a configuration file.

· The system is in “Connected” state.


· uSleuth recieves events from uSleuth.



		Trigerring event

		The UT presses Record



		Main flow

		While in “Record” state:


uSleuth displays “Recording…” in the status field;


The Stop button is activated;


uSleuth filters out unwanted events from list of events to filter out;


uSleuth calculates the delta-time in ms with the previous event;


uSleuth calculates the duration in ms with the previous event of the same type;


uSleuth displays each relevant event;


uSleuth stores events in the log file;


uSleuth records the active video file;


The UT presses Stop;

uSleuth stops recording audio, video, and log files;


uSleuth displays the video file on the first image

uSleuth displays the log file on the first event;

uSleuth displays “Playback – Still” in the status field.



		Alternate flow

		When in “Ready” or “Playback” state:


1. uSleuth discards all received events.



		Postconditions

		The event log file contains all relevant events.





3.2.5.1 Experiment directory name structure


uObserve shall create one directory per experiment, in the directory from which it is operated.


All recorded experiment files (audio, video, log) shall be grouped in an experiment directory uniquely identified with the date and time when the recording was initiated. The directory name format could be yyyy_mm_dd@hh_mm_ss. Example: 2004_03_19@21_02_23.


3.2.5.2 Event log format


The event log shall be stored in Comma Separated Values (CSV) format to be able to load it in Excel.


3.2.6 Open a recorded experiment

		Use case title

		Open a recorded experiment



		Brief description

		Prior to playback a previously recorded experiment, the UT needs to open files from a specific experiment. Data is organized chronologically to ease browsing through experiement directories.



		Preconditions

		The system is in “Ready” state.



		Trigerring event

		The UT selects to Open a recorded file:


· By pressing the Open icon; or


· By selecting Open from the drop down File menu.



		Main flow

		uObserve opens a window to allow the user to select a recording directory:


· The starting point is the root directory;


The UT browses through directories and confirns recorded experiment selection;

uObserve closes the file selection window;


uObserve opens:


· the selected audio-video file and


· the corresponding event log file;


uObserve displays events:


·  the current event is the first event;


uObserve displays the first video frame as the current image.



		Postconditions

		The status is “Still”.





3.2.7 Playback an experiment

		Use case title

		Playback an experiment



		Brief description

		



		Preconditions

		A recorded file has been opened [state is “Playback”/”Still”].



		Trigerring event

		The UT presses Play.



		Main flow

		uSleuth replaces the “Play” button by the Pause button;


uSleuth activates the Stop button;


uSleuth starts playing the current audio video file while displaying the synchronized log of events;


· The status bar displays “Playing…”;


· uSleuth highlights the current event;


uSleuth stops playing when the current file reaches its end;


uSleuth replaces the Stop button by the Eject button.



		Alternate flow – Pause

		During step 3 of the main flow, the UT presses Pause while playing:


1. uSleuth stops playing;


2. The status bar displays “Pause…”;


The current image is the image that was displaying when Pause was pressed;


· The current event is the last event encountered before Pause was pressed;


3. uSleuth replaces the Pause button by the Play button;

4. If the UT presses Play, continue from step 3 of the main flow;


5. If the UT presses Stop, continue from step 1 of alternate flow – Stop.



		Alternate flow – Stop

		During step 3 of the main flow or during alternate flow Pause, the UT presses Stop:


1. uSleuth stops playing;


2. The status bar displays “Still”;


The current image is the first frame of the video file;


· The current event is the first event of the log;


3. Continue from step 5 of the main flow.



		Postconditions

		· The status is “Still”.


· The current image is the last image of the video.


· The current event is the last event of the log.





3.2.8 Seek from image


		Use case title

		Seek from image



		Brief description

		



		Preconditions

		A recorded experiment has been opened but it is not playing;

· State is Playback/Still.



		Trigerring event

		The UT clicks and drags the image cursor



		Main flow

		1. uSleuth displays the image corresponding to the cursor position;


2. When UT releases the cursor, uSleuth synchronizes the current event in the event log corresponding to the last completed event at the current image time;


3. uSleuth refreshes the event log display in order to show the current event in the list window;



		Postconditions

		The status is “Still”.





3.2.9 Scroll and select from the event list


		Use case title

		Scroll and select from the event list



		Brief description

		



		Preconditions

		A recorded experiment has been opened but it is not playing;


· State is Playback/Still.



		Trigerring event

		The UT clicks and drags the event list cursor



		Main flow

		1. uSleuth displays the portion of the event list corresponding to the cursor position;


2. The UT selects (clicks on) an event in the list;


3. uSleuth highlights the selected event as the current event;


4. uSleuth synchronizes the current event with the last corresponding video frame at the current event time;


5. uSleuth displays the current video frame.



		Postconditions

		The status is “Still”.





3.2.10 Display “About uObserve”

		Use case title

		Display “About uObserve”



		Brief description

		Be able to confirm that the appropriate version of uObserve is running, as well as general information about the application.



		Preconditions

		uObserve is running.



		Trigerring event

		The UT selects “About uObserve” from the Help menu.



		Main flow

		1. uObserve opens a window and displays the following:


· The uObserve logo;


· “uObserve v X.Y”, where X.Y represents the current software version;


· The copyrights notice;


· The following brief description:


“uObserve is a usability testing tool providing record and playback of audio and video of a user in correlation with an event log.”.

· An “OK” button.

2. The UT presses “OK”.

3. The “About uObserve” window closes;


4. The uObserve main window refreshes.



		Postconditions

		uObserve is back where is was before that use case started.





3.3 Quality requirements

3.3.1 Reliability

No specific reliability feature shall be implemented in the event of a uObserve failure.


3.3.2 Availability

No specific availability feature shall be implemented within uObserve in the event of a LAN failure, i.e. if uSpy is unpluged during a recording, the event log transfer stops, and the current recording will have to be redone.

3.3.3 Security

No specific security feature shall be implemented in uObserve. Data files security (audio/video files and event logs) shall be performed by operating system functions under which they are stored.


3.3.4 Maintainability

The Sun Microsystems Java coding standard shall be applied and systematically verified with the « CheckStyle » plug-in integrated to the development environment. 


Automated unit testing (JUnit) shall be provided along with the Java code and ran as development progresses.


3.3.5 Portability

The uSleuth application shall only be used under the Windows operating system. The uSpy library shall be used under both the Windows and the Linux operating system.


J.M. Lavoie and S. Trudel

LESIA
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1. [bookmark: _Toc269291260]Introduction

[bookmark: _Toc269291261]Purpose

The purpose of this document is to define and communicate the software requirements of the first release of the “uObserve” system. The requirements are documented as a means to provide a common understanding to stakeholders. Those requirements will be verified through reviews. The structure of this software specification is inspired by IEEE standard 830-1998 [1]. Diagrams and detailed use cases it contains apply UML 2 notation and description [2].

[bookmark: _Toc269291262]Scope

uObserve is a system for software usability testing that combines a sniffer library, a video camera and a microphone. The uObserve system is developed for LESIA, an advanced interface and synthetic environment laboratory at École de Technologie Supérieure (ÉTS) in Montreal, Canada. uObserve is meant as a proof of concept for usability testing which could be evolved by LESIA members afterwards.

[bookmark: _Toc269291263]Background: tooling usability testing

During a usability testing experiment at LESIA, graduate students must familiarize themselves with a spy program. That spy program is used to gather data that will then be analysed. In order to perform a good data analysis, two (2) persons are required: one user repeatedly entering data with the same interface (10 times) and one experimenter noting the first user’s gestures and behaviour. Noted gestures and behaviour are then used to try to explain delays and to calculate the user’s learning curve. While the first user enters data, the spy program captures every mouse movement and keyboard click in an event log.

Experience has shown that manually captured notes are often incomplete and difficult to synchronize with entered data when trying to explain delays. Furthermore, the experimenter cannot ask the user to redo the experiment since his learning curve is already over. Analysing experimental data then becomes difficult, it even leads to wrong conclusion in certain cases.

[bookmark: _Toc66443552]It is possible to film the user during a session. The equipment to do so is expensive, often difficult to move, and may require the skills of a technician to operate properly. Furthermore the resulting video would not be synchronized with the captured data.

[bookmark: _Toc269291264]Project objectives

The objectives of the project are: to develop a working system that records an audio/video sequence of a user that is synchronized with a log of keyboard and mouse events that could be played back on request. This proof of concept system should be developed and tested within 2 months with a team of 2 software engineers. The equipment used should not be too expensive and should be operated from standard PC workstations, much like a Webcam under Windows. Such workstations are already available at LESIA. The record and playback functions shall not affect the performance or the behaviour of the spied user application.

[bookmark: _Ref269114234][bookmark: _Toc269291265]Definitions, acronyms, and abbreviations

CFFP		COSMIC-Full Function Points.

COSMIC	Common Software Measurement International Consortium.

CSV		Comma Separated Values.

ÉTS		École de Technologie Supérieure.

Events	Mouse and keyboard events are defined by the operating system. Mouse events, such as “left click pressed”, “left click released”, “drag”, “mouse over”, and keyboard events, such as any typed key including letters, numbers, “Enter”, “Delete” or any other key found on a computer keyboard. 

JDK		Java Development Kit.

JMF		Java Media Framework.

LAN		Local Area Network.

LESIA		Laboratoire d’environnements de synthèse et interfaces avancées.

Library	A collection of subroutines or classes used to develop software. Libraries contain code and data that provide services to independent programs. This allows the sharing and changing of code and data in a modular fashion [3].

ms		Milliseconds.

Sniffer	Software program or library that spies upon an application software, thus recording keyboard and mouse events. A sniffer is also called “spy ware” or “spy program”.

SRS		Software Requirements Specifications.

TBD		To Be Determined.

UML		Unified Modeling Language.

Unwanted events	An operating system usually generates three event types for a single mouse or key clicked: key pressed, key down, and key released. Only one of these events is required by an experimenter (i.e. the usability tester) to ease data analysis. For that reason, a list of unwanted event types has to be defined by the experimenter in order to discard any event of unwanted types during recording.

Usability test	Experiment performed with user participants aiming at discovering any flaws or defects in a user interface. It implies developing an experimental protocol, getting an approval from an ethics committee, recruiting appropriate participants, developing and deploying software and/or hardware for the experiment, performing the experiment, and analysing experimental data.

[bookmark: _Toc269291266]References
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[bookmark: _Toc269291267]Overview

Section 2 of this SRS provides an overall description of the uObserve system and its two software subsystems. Section 3 contains functional requirements, quality requirements, and interface requirements.

[bookmark: _Toc269291268]uObserve Description

[bookmark: _Toc269291269]uObserve perspective

uObserve is a tool that supports usability testing of user interfaces. It records audio and video data of a user running a spied application, while synchronizing automatically a log of events sent from the sniffer (records of keyboard and mouse movements). uObserve is composed of two (2) subsystems: the uSleuth server, executing on a different workstation from the uSpy client. uSpy is a sniffer library (see definitions in Section 1.3) that would be integrated to an existing Java client application to be observed. uSpy sends a log of keyboard and mouse events to uSleuth via a Local Area Network (LAN). uSleuth records and plays audio/video files.

One camera with a michrophone shall be used, as shown on Figure 1.







[bookmark: _Ref65236833][bookmark: _Toc269291398]Figure 1 –uObeserve system perspective.



[bookmark: _Ref269289657][bookmark: _Toc269291270]uObserve features and functions

In agreement with the project sponsor, LESIA’s director, an expert in user interface ergonomics, it has been decided to implement uObserve using the video tape player/recorder analogy. More specifically, within this analogy, the cassette on which the recording is made takes the form of an electronic recording file. Thus, no more than one active recording file can be opened at anytime. In order to open a new file, the user must “eject” or close the active recording file.

The required high-level features and functions are:

1) Record audio/video frames on the uSleuth server of a user running an application with the uSpy library:

a) Synchronize audio/video frames with the event log;

b) Discard any event of a type defined in a list of unwanted event types;

c) One camera required, with a minimal image resolution of 320 x 240;

d) One microphone only.

2) Playback a recorded experiment:

a) Open recorded experiment files (the log of mouse and keyboard events synchronized with audio/video frames);

b) Play [current recording audio/video and event log files]:

i) Display event log with the following data elements:

(1) Time in milliseconds (ms) since the beginning of recording;

(2) Event type (e.g. letters, numbers, mouse click, the Enter Key, etc.);

(3) Time difference between the current and the preceding event in ms;

(4) Duration (or delta-time) since the last event of the same type in ms;

(5) Event description (text string that contains the );

ii) While playing, highlight the current event synchronized with the current audio/video frame;

c) Pause (both audio/video frames and event log);

d) Seek position within the audio/video progress bar;

i) Display the event log corresponding to the selected audio/video frame;

e) Scroll the event list and select an event within the event log;

i) Display the audio/video frame corresponding to the selected event;

f) Stop;

g) Eject [current] files;

3) Import log files:

a) Load an event log file directly in Excel;

b) Load an event log file directly in a text editor running under Linux.



[bookmark: _Toc269291271]User characteristics

The targeted uObserve users are LESIA experimenters, who are skilled in Java programming and/or usability testing.



[bookmark: _Toc269291272]Assumptions, constraints, and dependencies

1) The amount of time required by the sniffer to process an event prior sending it to the server shall not exceed 20 ms;

2) Java Media Framework (JMF) shall be used to manage audio and video aspects, which implies that the system will be developed and executed under Windows operating system;

3) uObserve will be developed in English, as well as its artefacts (code and comments, deployment scripts, and unit tests);

4) The user Java application shall be run locally on the client workstation;

5) JDK version 1.4 + shall be used;



[bookmark: _Toc269291273]Features considered for future development

The following features were considered and discussed. Due to project specific delivery date constraint, a joint decision has been made by the project team and the sponsor to consider developing them in the next release, planned within the next year.

1) Support more than one camera:

a) Two cameras (important);

b) Three cameras or more (nice-to-have).

2) Slow motion playback. This could be simulated by seeking events or video frames;

3) Reverse Play. This could be simulated by stepping through events or video frames;

4) Electronic note taking while recording with a time stamp link;

5) Reproducing the user application on the server station (uSleuth). This could be done by aiming one of the video cameras directly at the user screen;

6) Pattern identification within the event log. This would require a significant amount of effort and time;

7) Record a Web application. Significant effort and time would be required in order to adapt the sniffer library from a Java client-server application to a Web application.



[bookmark: _Toc269291274]SPECIFIC REQUIREMENTS

[bookmark: _Toc269291275]External interfaces requirements

[bookmark: _Toc269291276]User interface





[bookmark: _Toc269291399]Figure 2 – uSleuth user interface prototype.



[bookmark: _Toc269291277]Hardware interfaces

Camera

The camera should support color (RGB format) and provide (at least) 320 x 240 pixels resolution.



Microphone

Only one microphone shall be supported. Audio recording shall be sampled according to the following parameters: 16 bits, 44100 Hz, stereo.



[bookmark: _Toc269291278]Software interfaces

In order to be able to use uObserve, a programmer must integrate the uSpy library into the Java software being tested for usability, so that mouse and keyboard events can be sent to uSleuth.



[bookmark: _Toc269291279]Communication interfaces

A TCP/IP link shall be established between the client workstation (using the uSpy library) and the server workstation (uSleuth). The uSleuth server IP address shall be set manually in a configuration file of the application using the uSpy library.



[bookmark: _Toc269291280]Functional requirements

Figure 3 provides the use case diagram of the uObserve system. There are two primary use cases: Record an experiment and Playback an experiment. All other use cases are secondary use cases. The following sections provide detailed use case descriptions as applied during a usability test. 







[bookmark: _Ref67756503][bookmark: _Toc269291400]Figure 3 –uObserve use case diagram.



uSleuth is an event-based real-time application for which specific events in the user interface may happen only in specific state modes. The finite state machine at Figure 4 illustrates that required user interface behaviour. Activation of the different functions in the user interface shall correspond to these states.







[bookmark: _Ref67240642][bookmark: _Toc269291401]Figure 4 –uSleuth finite state machine.



In the “Idle” state, only the “Open” button shall be active, as shown in Figure 5. In “Idle” state, the Usability Tester can open an existing experiment file to get into the “Playback” state. 







[bookmark: _Ref181448714][bookmark: _Ref181448708][bookmark: _Toc269291402]Figure 5 –Button status in “Idle” state.



While in the “Idle” state, the Usability Tester can connect the uSpy workstation to the uSleuth server to change the state from “Idle” to “Connected”, which activates the “Record” button, as shown in Figure 6.







[bookmark: _Ref269215434][bookmark: _Toc269291403]Figure 6 –Button status in “Connected” state.





In the “Playback/Still” state, an experiment file is opened and the Usability Tester can play or eject the current experiment file, as shown in Figure 7. 







[bookmark: _Ref181448875][bookmark: _Toc269291404]Figure 7 –Button status in “Playback/Still” state.



When the Usability Tester clicks on “Play”, the state changes for “Playback/Play”. In the “Playback/Play” state, an experiment file is opened and the Usability Tester can pause or stop the current experiment file, as shown in Figure 8.







[bookmark: _Ref269215851][bookmark: _Toc269291405]Figure 8 –Button status in “Playback/Play” state.

When the Usability Tester clicks on “Pause”, the state changes for “Playback/Still”, the “Pause” button is replaced by the “Play” button and the “Stop” button is replaced by the “Eject” button.



[bookmark: _Toc269291281]Record an experiment

		Use case title

		Record an experiment



		Brief description

		Recording an experiment is mandatory if the UT desires to playback that experiment upon request to perform data analysis. An experiment is composed of the audio/video file and the log of events. The UT needs to keep and record a subset of all received events. To define that subset of relevant events, the UT had previously setup which event types are to be filtered out from recording them in the configuration file.



		Preconditions

		· The system is in “Connected” state, implying that the following use case have been done or started:

· “Start uSleuth” from uSleuth;

· “Synchronize clocks” from uSleuth;

· “Connect to uSleuth” from uSpy;

· “Send events” from uSpy.

· uSleuth receives events from uSpy.



		Triggering event

		The UT starts a recording.



		Main flow

		1. uSleuth displays “Recording…” in the status field;

2. uSleuth creates an experiment directory in which audio/video and event log files will be stored (see section 3.2.1.1 for naming requirements);

3. uSleuth activates the Stop button;

4. uSleuth records the audio/video frames in the experiment audio/video file;

5. uSleuth discards any event received from uSpy of a type included in the list of unwanted event types;

6. uSleuth captures every event of other types received from uSpy;

7. uSleuth adjusts the event time-stamp with the calculated adjustment time;

8. uSleuth calculates the time difference (called “delta-time”) in ms between the current event and the previous event;

9. uSleuth calculates the duration in ms between the current event and the previous event of the same type;

10. uSleuth displays each captured event;

11. uSleuth records events in the event log file with the following attributes (as shown in the user interface prototype):

· Time elapsed since the recording began (“t.”);

· Type of event;

· Delta-time;

· Duration;

· Event [description].

12. The UT stops the recording;

13. uSleuth stops recording audio/video and event log files;

14. uSleuth sets the current audio/video file on the first image;

15. The “Playback an experiment” use case starts.



		Alternate flow

		When in “Connect” or “Playback” state,

1. uSleuth discards all received events.



		Postconditions

		· The event log file contains all captured events.

· The audio/video file contains the recorded audio/video frames.







[bookmark: _Ref269283901]Experiment directory name structure

uSleuth shall create one directory per experiment, in the directory from which it is operated.

All recorded experiment files (audio/video, event log) shall be grouped in an experiment directory uniquely identified with the date and time when the recording was initiated. The directory name format could be yyyy_mm_dd@hh_mm_ss. Example: 2004_03_19@21_02_23.

Event log format

The event log shall be stored in Comma Separated Values (CSV) format to be imported in Excel or in a text editor running under Linux (see high-level features in section 2.2).






[bookmark: _Toc269291282]Start uSleuth

		Use case title

		Start uSleuth



		Brief description

		Starting uSleuth allows the UT to ensure that a camera is found and that the system is ready to operate.



		Preconditions

		· uSleuth is installed on the server.

· A camera is installed on the server.



		Triggering event

		The UT starts the uSleuth application on the server workstation.



		Main flow

		1. uSleuth displays the user interface;

· The event log section is empty;

2. uSleuth searches for an installed camera and finds one;

3. uSleuth displays the live view of the camera found;

4. uSleuth displays “Waiting for uSpy to connect…” in the status field;

5. uSleuth activates the “Open [file]” button;

6. uSleuth displays “Idle” in the status field.



		Alternate flow

		No camera found:

At step 2 of the main flow, if no camera is installed, uSleuth will not work. It has been decided not to implement any software validation for this proof of concept. Instead, it is the responsibility of the UT to ensure a working camera is installed on the uSleuth server.



		Postconditions

		The status is “Idle”.







[bookmark: _Toc269291283]Connect to uSleuth

		Use case title

		Connect to uSleuth



		Brief description

		By establishing the connection between uSpy and uSleuth, the UT ensures that uSpy starts sending all keyboard and mouse events.



		Preconditions

		· Configuration of parameters: the uSleuth server IP address is defined in a configuration file on the uSpy workstation;

· LAN connecting: The uSpy workstation and the uSleuth server are connected to the same network;

· Security access: The uSpy workstation is setup with necessary security access to the uSleuth server in order for uSpy to send events that will be seen and accepted by uSleuth.



		Triggering event

		The UT starts the Java application using uSpy on the client workstation.



		Main flow

		1. uSpy displays two options in a separate window on the client workstation: “Connect to server” and “Disconnect from server”;

2. The UT selects the “Connect to server” option;

3. uSpy reads the uSleuth server IP address from the configuration file;

4. uSpy sends a connect event to uSleuth;

5. The “Synchronize clocks” use case starts;

6. uSpy receives five time-stamped synchronization requests from uSleuth;

7. uSpy sends five time-stamped synchronization events to uSleuth;

8. uSpy receives a connection acknowledgement from uSleuth;

9. The “Send events” use case starts.



		Postconditions

		The status is “Connected”.







[bookmark: _Toc269291284]Synchronize clocks

		Use case title

		Synchronize clocks



		Brief description

		The likelihood of having the server and the client workstation clocks set at the exact time is technically null. Since usability testing analyzes time elapsed between events in milliseconds, it is important to synchronize both clocks to ensure that a given image in an audio/video frame corresponds to the event highlighted in the event log. Synchronizing the clocks aims at finding an average time gap between both clocks to adjust the event time-stamp at recording time.



		Preconditions

		· uSleuth is in “Idle” state.

· The UT selected the “Connect to server” option.

· Configuration of parameters: 

· the list of unwanted event types is defined in a configuration file on the uSleuth server;

· the expected network latency is defined



		Triggering event

		uSleuth received a connect event from uSpy.



		Main flow

		1. uSleuth reads the expected network latency from the configuration file;

2. uSleuth reads the list of unwanted event types from the configuration file and sets the list of unwanted event types;

3. uSleuth sends five time-stamped synchronization requests to uSpy at 100 ms time interval;

4. uSleuth receives five synchronization events from uSpy;

5. For each pair of synchronization request-event, uSleuth calculates the time difference;

6. uSleuth computes the average time difference minus the expected network latency to define the adjustment time (in ms);

7. uSleuth sends a connection acknowledgement to uSpy;

8. uSleuth displays “Connected” in the status field.



		Alternate flow

		None.



		Postconditions

		uSleuth state is “Connected”.







[bookmark: _Toc269291285]Send events

		Use case title

		Send events



		Brief description

		uSpy sends all keyboard and mouse events to uSleuth. All events are time stamped using the uSpy workstation clock.



		Preconditions

		· Current state is “Connected”.

· The participant [of usability testing] starts using the spied application.



		Triggering event

		uSpy received  a connection acknowledgement from uSleuth.



		Main flow

		1. uSpy captures any keyboard and mouse event;

2. uSpy sends any captured event to uSleuth.



		Postconditions

		Events are sent to uSleuth.










[bookmark: _Toc269291286]Open a recorded experiment

		Use case title

		Open a recorded experiment



		Brief description

		Prior to playing back a previously recorded experiment, the UT needs to open files from a specific experiment. Data is organized chronologically to ease browsing through experiment directories.



		Preconditions

		The system is in “Ready” state.



		Triggering event

		The UT selects to Open a recorded file.



		Main flow

		1. uSleuth opens a window to allow the user to select a recording directory:

a. The starting point is the root directory;

2. The UT browses through directories and confirms recorded experiment selection;

3. uSleuth closes the file selection window;

4. uSleuth opens:

· the audio/video file of the selected experiment and

· the corresponding event log file;

5. uSleuth displays the first audio/video frame as the current image.

6. uSleuth displays events:

· the current highlighted event is the first event;

7. uSleuth activates the Play and Eject options.



		Alternate flow

		None.



		Postconditions

		The status is “Playback/Still”.







[bookmark: _Toc269291287]Playback an experiment

		Use case title

		Playback an experiment



		Brief description

		Recording an experiment is performed for the sole purpose of playing it back later. This use case describes the system behaviour when playing back an experiment.



		Preconditions

		A recorded file is opened [state is “Playback/Still”].



		Triggering event

		The UT selects the Play option.



		Main flow

		1. uSleuth replaces the Play option by the Pause option, and the Eject option by the Stop option;

2. uSleuth displays “Playing…” in the status field;

3. uSleuth starts playing the current audio/video file while displaying the synchronized log of events;

4. uSleuth highlights the current event;

5. uSleuth stops playing when the current audio/video file reaches its end;

6. uSleuth replaces the Stop option by the Eject option.



		Alternate flow

		None.



		Postconditions

		· The status is “Still”.

· The current image is the last frame of the audio/video file.

· The current highlighted event is the last event of the event log file.










[bookmark: _Toc269291288]Pause playing

		Use case title

		Pause playing



		Brief description

		While playing back a recorded experiment, the UT needs to pause playing in order to closely examine a specific audio/video frame or a group of events.



		Preconditions

		A recorded experiment is playing;

· State is “Playback/Play”.



		Triggering event

		The UT selects the Pause option.



		Main flow

		1. uSleuth stops playing;

2. uSleuth displays “Pause…” in the status field;

· The current image is the image that was displaying when Pause was selected;

· The current highlighted event is the last event synchronized with the current audio/video frame;

3. uSleuth replaces the Pause option by the Play option.



		Alternate flow

		None.



		Postconditions

		The status is “Playback/Still”.







[bookmark: _Toc269291289]Stop playing

		Use case title

		Stop playing



		Brief description

		While playing back a recorded experiment, the UT decides to stop playing the current experiment files.



		Preconditions

		A recorded experiment is playing or is paused;

· State is “Playback” (Still or Play).



		Triggering event

		The UT selects the Stop option.



		Main flow

		1. uSleuth stops playing;

2. uSleuth displays “Still” in the status field;

· The current image is the first frame of the audio/video file;

· The current highlighted event is the first event of the log;

3. uSleuth replaces the the Stop option by the Eject option.



		Alternate flow

		None.



		Postconditions

		The status is “Playback/Still”.










[bookmark: _Toc269291290]Seek from image

		Use case title

		Seek from image



		Brief description

		The UT needs to closely examine specific image frames and he/she is allowed to browse through these frames.



		Preconditions

		A recorded experiment has been opened but it is not playing;

· State is Playback/Still.



		Triggering event

		The UT browses through the video frames.



		Main flow

		1. uSleuth displays the image corresponding to the browsing position;

2. The UT stops browsing at a specific frame;

3. uSleuth sets the current event as the last completed event at the time of the current frame;

4. uSleuth refreshes the event log display highlighting the current event.



		Alternate flow

		None.



		Postconditions

		The status is unchanged.







[bookmark: _Toc269291291]Scroll and select from the event list

		Use case title

		Scroll and select from the event list



		Brief description

		The UT needs to closely examine a specific group of events and he/she is allowed to browse through these events.



		Preconditions

		A recorded experiment has been opened but it is not playing;

· State is Playback/Still.



		Triggering event

		The UT browses through the list of events.



		Main flow

		1. uSleuth displays the portion of the event list corresponding to the browsing position;

2. The UT selects an event in the list;

3. uSleuth highlights the selected event as the current event;

4. uSleuth sets the current audio/video frame as the last frame at the time of the current event;

5. uSleuth refreshes the frame display with the current audio/video frame.



		Alternate flow

		None.



		Postconditions

		The status is unchanged.










[bookmark: _Toc269291292]Close (eject) experiment files

		Use case title

		Close (eject) experiment files



		Brief description

		To implement the required analogy of a video recorder, only one set of experiment files can be opened at once. The UT needs to close (or eject) the current experiment files in order to record or open a new set of files.



		Preconditions

		A recorded experiment has been opened but it is not playing;

· State is Playback/Still.



		Triggering event

		The UT selects the Eject option.



		Main flow

		1. uSleuth closes the audio/video file and the event log file;

2. uSleuth empties the list of events in the user interface;

3. uSleuth refreshes the audio/video display:

· If connected, uSleuth displays the live camera view;

· Otherwise (status is “Idle”), uSleuth displays an empty video frame.



		Alternate flow

		None.



		Postconditions

		The status is “Ready”.







[bookmark: _Toc269291293]Display “About uObserve”

		Use case title

		Display “About uObserve”



		Brief description

		The UT wishes to display which version of uObserve is running, as well as general information about the application.



		Preconditions

		uSleuth is running.



		Triggering event

		The UT selects the “About uObserve” option.



		Main flow

		1. uSleuth displays the following data elements (hard-coded, only modifiable by a programmer) in a pop-up window (non blocking):

· The uObserve logo;

· “uObserve v X.Y”, where X.Y represents the current software version;

· The copyright notice;

· The following brief description:

“uObserve is a usability testing tool providing record and playback of audio and video of a user, synchronized with an event log.”.

· An “OK” button.

2. The UT selects “OK”.

3. uSleuth closes the “About uObserve” pop-up window;

4. uSleuth refreshes the main user interface.



		Alternate flow

		None.



		Postconditions

		The status is unchanged.










[bookmark: _Toc269291294]Disconnect uSpy from uSleuth

		Use case title

		Disconnect uSpy from uSleuth



		Brief description

		When a usability testing experiment is completed, the UT can “disconnect” uSpy from uSleuth. Then, uSpy will stop sending mouse and keyboard events to the server.



		Preconditions

		· uSleuth is in “Connected” state.

· uSpy is sending mouse and keyboard events to uSleuth.



		Triggering event

		· The UT selects the “Disconnect from server” option on the uSpy client user interface; or

· The UT is closing the uSleuth application, which is sending a disconnect request to uSpy.



		Main flow

		1. uSpy stops sending mouse and keyboard events to uSleuth;

2. uSpy sends a disconnect event to uSleuth;

3. uSleuth stops its current activities;

4. uSleuth displays “Waiting for uSpy to connect…” in the status field;

5. uSleuth clears the event log on the user interface;

6. uSleuth deactivates the Play, Stop, and Record buttons;

7. uSleuth displays “Idle” in the status field.



		Alternate flow

		None.



		Postconditions

		· uSpy has stopped sending events to uSleuth.

· uSleuth state is “Idle”.










[bookmark: _Toc269291295]Close uSleuth

		Use case title

		Close uSleuth



		Brief description

		Closing uSleuth aims at closing open files properly to avoid damaging experimental data they contain, initiating disconnect from uSpy (see the “Disconnect from uSleuth” use case), then closing the system.



		Preconditions

		uSleuth application is running.



		Triggering event

		The UT closes uSleuth.



		Main flow

		When in “Idle” state:

1. uSleuth displays “Closing…” in the status field;

2. uSleuth closes the user interface and terminates.



		Alternate flow

		When in “Connected” state:

1. After step 1 of the Main flow, uSleuth sends a disconnect request to uSpy;

2. This use case continues at step 2 of the Main flow.

When in “Record” state:

1. After step 1 of the Main flow, uSleuth sends a disconnect request to uSpy;

2. uSleuth stops recording audio/video file and event log file;

3. The use case “Close (eject) experiment file” starts;

4. This use case continues at step 2 of the Main flow.

When in “Playback” state:

1. After step 1 of the Main flow, the use case “Close (eject) experiment file” starts;

2. This use case continues at step 2 of the Main flow.



		Alternate flow

		None.



		Postconditions

		The uSleuth application is closed.










[bookmark: _Toc269291296]Quality requirements

[bookmark: _Toc269291297]Reliability

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]No specific reliability feature shall be implemented in the event of a uObserve failure.

[bookmark: _Toc269291298]Availability

No specific availability feature shall be implemented within uObserve in the event of a LAN failure, i.e. if uSpy is unplugged during a recording, the event log transfer stops, and the current recording will have to be redone.

[bookmark: _Toc269291299]Security

No specific security feature shall be implemented in uObserve. Data file security (audio/video files and event logs) shall be performed by operating system functions under which they are stored.

[bookmark: _Toc269291300]Coding standard

The Sun Microsystems Java coding standard shall be applied and systematically verified with the « CheckStyle » plug-in integrated to the development environment.

[bookmark: _Toc269291301]Testability

Automated unit testing (JUnit) shall be provided along with the Java code and ran as development progresses.

[bookmark: _Toc269291302]Portability

The uSleuth application shall only be used under the Windows operating system. The uSpy library shall be used under both the Windows and the Linux operating system.

[bookmark: _Toc269291303]Performance

The record and playback functions shall not affect the performance or the behaviour of the spied user application.
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