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Abstract

Requirements analysis is an important phase in a soft-
ware project. Automatic evaluation of Natural Language
(NL) requirements documents has been proposed as a
means to improve the quality of the system under develop-
ment. QUARS EXPRESS is an automatic analyzer of Natu-
ral Language (NL) requirements able to manage complex
and structured requirement documents containing meta-
data, and to produce an analaysis report rich of informa-
tions that points out linguistic defects and indications about
the writing style of NL requirements. This tool demonstra-
tion paper introduces the ideas behind QUARS EXPRESS.

1 QUARS EXPRESS

QUARS EXPRESS presents a GUI that allows the user
to perform the time-consuming analysis in a click. Figure 1
presents it with respective elements. The main features of
this tool are described in the following list:

Figure 1. QUARS EXPRESS Graphical User In-
terface

• Defect Identification. The analysis performed by
QUARS EXPRESS can be divided in lexical analy-
sis, capturing optionality, subjectivity, vagueness and
weakness defects, and syntactic analysis, capturing im-
plicitly, multiplicity and under-specification defects, as
well.

• Readability Analysis. In QUARS EXPRESS, seven
readability indexes have been introduced. This
new feature exploits the GNU program called ”Dic-
tion/Style” [1]. The Style program analyzes the sur-
face characteristics of the writing style of a document
and calculates the values of seven readability indexes
well known in the readability research field: Kin-
caid[6], ARI [2], Coleman-Liau[4], Flesh[5], FOG[7],
LIX[8], SMOG[3].
These readability indexes are a mathematical attempt,
based on word and syllable count, to point out the
minimum US school grade the reader needs to under-
stand the text. As a consequence, there is not an ac-
tually good value for any of them, but we can assume
that technical writings, as requirements documents are,
present an unavoidable reading difficulty that leads to
scores higher than those presented by common popu-
lar writings such as newspapers, novels etc. The read-
ability analysis scores are shown in each report file for
each defective sentence such as the lexical analysis and
the syntactic analysis.

• Metrics and Statistics derivation. The set of metrics
has been enriched with the analysis defect rate and er-
ror defect rate, explained in detail in the following.

– Defect Rate. It is the percentage ratio between
the number of requirements with at least a de-
fect and the total number of analyzed require-
ments. Moreover, the same ratio is calculated



with respect to requirements subsets catalogued
by metadata fields.

– Analysis Defect Rate. It is the percentage ratio
between the number of requirements with at least
a defect of a chosen type (Optionality, Subjec-
tivity, Vagueness, Weakness, Implicity, Multiplic-
ity, Underspecification), divided by the number
of defective requirements found in the document.
The same ratio is calculated with respect to re-
quirements subsets belonging to metadata fields
as well.

– Error Defect Rate. Since more defects can be
found in a single requirement, this finer metric
gives the percentage ratio of defects of the chosen
type and the total number of defects found.

Note that all the defect rates are calculated with respect
to both general analysis results, and to any single cho-
sen kind of analysis.

1.1 QUARS EXPRESS Input

Since QUARS EXPRESS is interfaced with a repository
based on RequisitePro [9] this has required the definition of
a text format of each requirement that has been established
to handle the five metadata fields: a requirement unique ID,
the Responsibility, the Type, the Source, and the Package.
Any requirement is traceable by means of at least one of
its five metadata fields and the produced report is tailored
to be used both for analysis and correction purposes, or for
productiveness investigations. The text format is illustrated
in Figure 2 with an example;

Figure 2. QUARS EXPRESS Input Data Format
with an example

1.2 QUARS EXPRESS Output

QUARS EXPRESS produces an analysis report rich of
categorized information. The information grows as a func-
tion of the number of metadata items available (e.g. as a
function of the number of authors, the number of packages

and so on) and the size of the report grows consequently and
can be made of several pages.

The general report files show the analysis performed on
the whole document and give a general idea of the defects
distribution showing concise overview tables and global
statistics.

Figure 3. QUARS EXPRESS Output
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