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abstract

The QuARS Express (Quality Analyzer of Requirements Specifications - Express edition) is a tool that
makes it easier to extract structured information and metrics for detecting linguistic inaccuracies and defects
in software requirements expressed in Natural language.

In the following is presented the user manual.
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Introduction

The QuARS Express (Quality Analyzer for Requirement Specifications) is an automatic tool that support
the analysis of requirements documents written in Natural Language.
The functionalities provided by QuARS Express are:

o 1. Defects Identification
o 3. Metrics derivation
¢ 3. HTML output orgagnized by means of metadata items

e 1. Defects identification
QuARS Express performs a linguistic analysis of a requirement document in plain text
format and points out defects belonging to the following categories:
o - Ambiguity: defects belonging to this category are pointed out when are detected
sentences:
e a. containing terms inherently vague, optional parts or weak verbs,
e b. expressing personal opinions or feelings,
e c. having the subject or object generically expressed,
o - Specification completion: defects belonging to this category are pointed out
when sentences containing generic unspecified objects are detected
o - Understandability: defects belonging to this category are pointed out when
sentences with multiple subject or main verb are detected

e 2. Statistics derivation
QuARS Express calculates defect rates during the analysis of a requirements document.
The available defect rates are:

o - Defect Rate: the number of sentences found in the document with at least an
error (defective sentences) divided by the number of the analyzed sentences
(e.g. all the requirements found in the document)

o - Analysis Defect Rate: the number of sentences with at least an error of the
kind of the analysis related item (e.g. "Optionality, Subjectivity, Vagueness,
Weakness, Implicity, Multiplicity, Underspecification") divided by the number
of defective sentences found in the document.

e - Error Defect Rate: the number of related analysis item (e.g. "Optionality,
Subjectivity, Vagueness, Weakness, Implicity, Multiplicity Underspecification")
errors divided by the total number of errors found in the document.

They are all calculated on the whole document and on each subset identified by the metadata
items.

e 3. HTML output
QuARS Express procuces as output several HTML pages showing the defective sentences
with their categorized defects and the calculated defect rates according to a synptical view of
all the sentences found in the document and to the sentences subsets identified by means of
the metadata items valuues.

The QuARS Express's key components are special text files called Dictionaries.
Two types of defect-related Dictionary exist: the Lexycal and the Syntactic dictionaries. These dictionaries
contain the terms able to reveal a defect according to what stated in 1.
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QuARS Express License

SOFTWARE LICENSE AGREEMENT
PLEASE READ THIS SOFTWARE LICENSE AGREEMENT CAREFULLY BEFORE
DOWNLOADING OR USING THE SOFTWARE.

BY CLICKING ON THE "ACCEPT" BUTTON, OPENING THE PACKAGE, DOWNLOADING THE
PRODUCT, OR USING THE EQUIPMENT THAT CONTAINS THIS PRODUCT, YOU ARE
CONSENTING TO BE BOUND BY THIS AGREEMENT.

IF YOU DO NOT AGREE TO ALL OF THE TERMS OF THIS AGREEMENT, CLICK THE "DO NOT
ACCEPT" BUTTON AND THE INSTALLATION PROCESS WILL NOT CONTINUE, RETURN THE
PRODUCT TO THE PLACE OF PURCHASE FOR A FULL REFUND, OR DO NOT DOWNLOAD THE
PRODUCT.

Single User License Grant: ISTI-CNR grant to Customer ("Customer") a nonexclusive and nontransferable
license to use the QuARS Express ("Software") in object code form solely for testing and non-commercial

purpose.

Customer may make one (1) archival copy of the Software provided Customer affixes to such copy all
copyright, confidentiality, and proprietary notices that appear on the original.

EXCEPT AS EXPRESSLY AUTHORIZED ABOVE, CUSTOMER SHALL NOT: COPY, IN WHOLE OR
IN PART, SOFTWARE OR DOCUMENTATION; MODIFY THE SOFTWARE; REVERSE COMPILE OR
REVERSE ASSEMBLE ALL OR ANY PORTION OF THE SOFTWARE; OR RENT, LEASE,
DISTRIBUTE, SELL, OR CREATE DERIVATIVE WORKS OF THE SOFTWARE.

Customer agrees that aspects of the licensed materials, including the specific design and structure of
individual programs, constitute trade secrets and/or copyrighted material of ISTI-CNR.
Customer agrees not to disclose, provide, or otherwise make available such trade secrets or copyrighted
material in any form to any third party.
Customer agrees to implement reasonable security measures to protect such trade secrets and copyrighted
material.
Title to Software and documentation shall remain solely with ISTI-CNR.

DISCLAIMER. ALL EXPRESS OR IMPLIED CONDITIONS, REPRESENTATIONS, AND
WARRANTIES INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTY OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, NONINFRINGEMENT OR
ARISING FROM A COURSE OF DEALING, USAGE, OR TRADE PRACTICE, ARE HEREBY
EXCLUDED TO THE EXTENT ALLOWED BY APPLICABLE LAW.

IN NO EVENT WILL ISTI-CNR OR ITS SUPPLIERS BE LIABLE FOR ANY LOST REVENUE,
PROFIT, OR DATA, OR FOR SPECIAL, INDIRECT, CONSEQUENTIAL, INCIDENTAL, OR PUNITIVE
DAMAGES HOWEVER CAUSED AND REGARDLESS OF THE THEORY OF LIABILITY ARISING
OUT OF THE USE OF OR INABILITY TO USE THE SOFTWARE EVEN IF ISTI-CNR OR ITS
SUPPLIERS HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

The Software QuARS Express is in a prototypal development phase, it is to be considered a beta software,
and is made available for testing or demonstration purpose only.
For this it is provided AS IS without any warranty whatsoever.

This License is effective until terminated.
Customer may terminate this License at any time by destroying all copies of Software including any
documentation.
This License will terminate immediately without notice from ISTI-CNR if Customer fails to comply with any
provision of this License.
Upon termination, Customer must destroy all copies of Software.
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Installing QuARS Express

QuARS Express comes as a unique self-extracting executable file with all is needed packed inside.
To install QuARS Express (version 0.6b) starting from the QuARSxps_setup.exe file please follow these
simple steps:

¢ 1. Navigate your file system to where you downloaded the self-extracting executable file
QuARSxps_setup.exe.

e 2. Double clicking on the file QuARSxps_setup.exe a new directory named QuARSxps will
be created in the same place.

e 3. Ifyou please, you can now delete the QuARSxps_setup.exe file.

e 4. Come inside the new QuARSxps directory: QuARS Express environment is already
prepared to start analyzing requirements files.

e 5. If you prefer you may move the directory QuARSxps where you prefer onto your Hard
Disk: QuARS Express will work anyway.

Uninstalling QuARS Express

During QuARS Express installation process there are no added keys to your system registry nor common
files or DDLs saved somewhere, so the uninstallation process is very trivial:

¢ To Uninstall <$§ QuARS> simply locate where you installed <$ QuARS> and remove the
installation "QuARSxps" directory.

System Requirements

In the following are described the minimum system requirements requested by QuARS Express
to work correctly.

¢ Operating Systems°®

Windows 95

Windows 98

Windows 98SE

Windows ME

Windows NT 4.0

Windows 2000 (Recommended)
Windows XP

e o o o o o

®
e Minimum Hardware
e Pentium 233 MHz (Recommended: Pentium 500MHz or greater)
e 64 MB RAM (Recommended: 128 MB RAM or greater)
e 50 MB minimum hard drive free space
(the needed space for the output report may vary in function of the number of
defective sentences found)
L)
¢ Recommended Screen Resolution: 1024x768
Best View: 1152x864

A °Note: At this moment QuARS Express runs only on Microsoft Windows systems.
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QuARS Express: GUI Overview

QuARS GUI overview

The QuARS Express's GUI is very user-friendly and simple to be used.

In the following the GUI functionalities are briefly described

) QuARS Express Edition +0.3 m=]E3

Input File  C:/AQuAR S wpe/Requirements. bt Browse. . IE:‘ |
Cutput Dir - C:/0uARSxps Browse... [ |

S 10ap | P anaivsis | Qskow | 2| Q ot

- Lexpcal Analyziz
L W Optionality W Subjectivity W Wagueness [V “Weakness

- Syntactic Analyziz Hide -
S W Implicity ¥ Multiplicity W Underspecification |V|_

» FReadd

o Input File: the file to be analyzed can be loaded pushing the Browse... button in the Input
File area: the name of the input file will be shown in the Input File entry field. Alteratively
you can Drag & Drop a file over the Input File area

[nput File  C:/0uwbR S spe/Requirements. bt Browse. E |
Output Dir - C:/QubRS 2ps Browse... [ |

Output Directory: the QuARS Express output Analysis Report will be saved in the chosen
directory. At start the installation dir is shown by default. You can change this destination by
pushing the Browse... button in the Qutput Dir area: the name of the new destination folder
will be shown in the Qutput Dir entry field. Alteratively you can Drag & Drop the icon of
the chosen folder (or a within file) over the Qutput Dir area.

Lexical Analysis: the four kind of Lexical analysis (Optionality, Subjectiivity, Vagueness,
Weakness) that QuARS Express is able to perform can be chosen via this four checkbox.

Lewpcal Analyziz
[L ¥ Optionalty W Subjectivity W Wagueness W Weakness

Syntactic Analysis: the three kind of Syntactic analysis (Implicity, Multiplicity,
Underspecification) that QuARS Express is able to perform can be chosen via this three
checkbox.
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Syntactic Analyziz
[S ¥ Implicity W Multiplicity W Underspecification

e Control Buttons through control buttons the QuARS Express analysis activity can be
controlled.
o LOAD: loads the file to analyze
o ANALYSIS: launchs the analysis
o SHOW: shows in the system default browser the html QuARS Express report
e ?: launchs QuARS Express help system
e QUIT: quits QuARS Express

040 | P ansivsis | Dskow| 2| Q out

Menu Reference

This menu reference describes each menu item in the QuARS Express main window menu.
You can even refer to the bird-eye summary table here.

e File
e [oad a Sentences File
e Set the Output Directory

e Quit

e Analysis
e Enable/Disable All Lexical Analyses

e Enable/Disable Optionality Lexical Analysis

e Enable/Disable Subjectivity Lexical Analysis

e Enable/Disable Vagueness Lexical Analysis

e Enable/Disable Weakness Lexical Analysis

e Enable/Disable All Syntactic Analyses

e Enable/Disable Implicity Syntactic Analysis

e Enable/Disable Multiplicity Syntactic Analysis

e Enable/Disable Underspecification Syntactic Analysis
e Hide/Show Empty Kind of Analysis in the Report

 Logs
e Build Only Synoptic Report
e Open Latest Session Synoptic Report
o Clear Session

e Options
e Font Settings
e Default Font
Stay on Top
View Menu
Hide Menu
System Information

e ? (Hel
e QuARS Express Help: Topics
e QuARS Express Help: Introduction
e QuARS Express Help: Getting Started
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e QuARS Help: How To

e QuARS Express Help-on-Help
e QuARS Express License

e About

e Splashscreen

File

=10 =]
& Load a Sentences file A+
= Setthe Output Directory Cirl+0

Q Quit Ctrl+g

Load Sentences File

Displays the Open File dialog where you can select a file from your local disk file system.
At this moment the supported File Type is plain text only.

Set Output Directory

Displays the Dir Choosing dialog to set where on your local file system you prefer the final report have to be
saved.

Quit

Closes QuARS Express window and exits QuARS Express completely.

Analysis

=10 x|
L Enable/Disable All Lexical Analysis Gkl

v Enable/Disable Optionality Lexical Analysis
v Enable/Disable Subjectivity Lexical Analysis
v Enable/Disable Yagueness Lexical Analysis
v Enable/Disable Weakness Lexical Analysis

S Enable/Disable All Syntactic Analysis Clri+S

v Enable/Disable Implicity Syntactic Analysis
v Enable/Disable Multiplicity Syntactic Analysis
v Enable/Disable Underspecification Syntactic Analysis

Hide/Show Empty Kind of Analysis in the Report Cirl+h

Enable/Disable All Lexical Analyses
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Enable/Disable the performing of all of the Lexical analyses
Enable/Disable Optionality Lexical Analysis
Enable/Disable the performing of the Optionality Lexical analysis
Enable/Disable Subjectivity Lexical Analysis
Enable/Disable the performing of the Subjectivity Lexical analysis
Enable/Disable Vagueness Lexical Analysis
Enable/Disable the performing of the Vagueness Lexical analysis
Enable/Disable Weakness Lexical Analysis
Enable/Disable the performing of the Weakness Lexical analysis
Enable/Disable All Syntactic Analyses

Enable/Disable the performing of all of the Syntactic analyses
Enable/Disable Implicity Syntactic Analysis
Enable/Disable the performing of the Implicity Syntactic analysis
Enable/Disable Multiplicity Syntactic Analysis
Enable/Disable the performing of the Multiplicity Syntactic analysis
Enable/Disable Underspecification Syntactic Analysis
Enable/Disable the performing of the Underspecification Syntactic analysis
Hide/Show Empty Kind of Analysis in the Report

Hide/Show empty or not performed Kind of Analysis in the Report

Logs

Qloss ~lolx
Euild Only Synoptic Report
Open Latest Session Synoptic Report
Clear Session F11

Build Only Synoptic Report

Since QuARS Express provides several kinds of Reports with several views on data, this options is for the
production of the Synoptic Report only.

Open Latest Session Synoptic Report
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All the reports QuARS Express provides are usually stored in the directory called "REPORTSs" (or the one
you have chosen via the related menu item). This menu item shows the latest Synoptic Report produced.

Clear Session

All temp data stored related to the current session are erased. Analysis Reports produced aren't affected by
this action.

Options

-loix]
Font Sefling
Datault Font

Stay On Top

ey Menu
v Hide Menu

System Infarrmation

Font Settings

Pops up the chooser allowing to change font type and size for nearly all graphic elements of QuARS
Express graphical interface.

Default Font

Restores default QuARS Express Interface font.

Stay on Top

The QuARS Express GUI will stay in front of all the other windows.

View Menu

The QuARS Express GUI can be visualized without the menu bar.

Hide Menu

If the QUARS Express GUI is visualized without the menu bar, this option let the menu bar back visible.

System Information

QuARS Express will try to retrieve your System Information exploiting inside system query API.

? (Help)
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Jz? k. =101
P QUARS Express Help: Topics Ctri+H
LUARS Express Help: Introduction
LUARS Express Help: Getting Starfed
QA RS [Exolress |Fielon Hiow To
LUARS Express Help on Help

QUARS Express License

Ahout Cirl+E
SnlEsnErEE

QuARS Express Help Topics

Pops up the main QuARS Express on-line help interface showing QuARS Express Help topics summary.

QuARS Express Help: Introduction

Pops up the QuARS Express on-line help interface showing QuARS Express Help Introduction topic.

QuARS Express Help: Getting Started

Pops up the QuARS Express on-line help interface showing QuARS Express Help Getting Started topic.

QuARS Express Help: How To

Pops up the QuARS Express on-line help interface showing Help topics related to the How To's section.

QuARS Express Help-on-Help

Pops up the QuARS Express on-line help interface showing Help about using Help itself.

QuARS Express License

Show the QuARS Express License.

About

Pops up the QuARS Express info window.

Splashscreem

Pops up the QuARS Express starting Splashscreen.

Menu Reference Summary
Menu item Item entry Accelerator Keyb. Shortcut

File Load a Sentences File L Control+1
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Analysis

Set the Output Directory
Quit

Enable/Disable All Lexical

Logs

Analyses

Enable/Disable Optionality
Lexical Analysis
Enable/Disable Subjectivity
Lexical Analysis

Enable/Disable Vagueness
Lexical Analysis
Enable/Disable Weakness
Lexical Analysis
Enable/Disable All Syntactic
Analyses

Enable/Disable Implicity
Syntactic Analysis
Enable/Disable Multiplicity
Syntactic Analysis
Enable/Disable
Underspecification Syntactic
Analysis

Hide/Show Empty Kind of
Analysis in the Report

Build Only Synoptic Report

Options

Open Latest Session Synoptic
Report
Clear Session

Font Settings

? (Help)

Default Font

Stay on Top
View Menu
Hide Menu

System Information

QuARS Help: Topics

QuARS Help: Introduction
QuARS Help: Getting Started
QuARS How To

QuARS Help: Help-on-Help
QuARS License

About

Splashscreen

< I < vn g™

T 0o~ -

pippoL
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QuARS Express: Getting Started

Getting Started

In the following the initial steps for starting up the analysis of textual requirements with QuARS Express are
described. Only the main functions of QuARS Express are described here.

e Step 1: LOAD A FILE
Click the "Load" button and browse the file system to select a plain text file containing the
requirements to be analyzed.
The selected file is displayed in the input frame.

e Step 2: SELECT THE TYPE OF THE ANALYSIS
Two types of analysis are available: Defect Identification using Lexical Analysis ("L"
buttons) and Defect Identification using Syntax Analysis ("S" buttons)
o L - Lexical Analysis for defect identification:
This function points out the occurrences of the special defect-revealing terms
contained in the dictionaries associated to this type of analysis.
It is possible to modify the content of the dictionaries associated to this function
and also to add new dictionaries.
The default set of available lexical analyses is composed of four dictionaries
optionality, subjectivity, vagueness, weakness
o S - Syntax Analysis for defect identification:
This function identifies defective sentences in terms of implicity, multiplicity and
underspecification.
For doing that the syntactical structure of each sentence in the input requirement
document is derived.
It is possible to modify the content of the dictionaries associated to this function
but not add new dictionaries.

For an explanation of the meaning of the Indicators see "Indicators Explanation"

e Step 3: START ANALYSIS
Once the requirements document to be analyzed has been loaded and the type of analysis
selected, push the Analysis button to start the analysis.

o Step 4: VIEW REPORT
Through the SHOW button the QuARS Express Report is visualized.
o Metrics Calculation
During the performance of the analysis QuARS Express calculates some metrics.
The available metrics are:
o Defect Rate: the number of sentences found in the document with at least an
error (defective sentences) divided by the number of the analyzed sentences
(e.g. all the requirements found in the document)
o Analysis Defect Rate: the number of sentences with at least an error of the
kind of the analysis related item (e.g. "Optionality, Subjectivity, Vagueness,
Weakness, Implicity, Multiplicity, Underspecification") divided by the
number of defective sentences found in the document.
o Error Defect Rate: the number of related analysis item (e.g. "Optionality,
Subjectivity, Vagueness, Weakness, Implicity, Multiplicity,
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Underspecification") errors divided by the total number of errors found in
the document.

% QuARS Express analyses one paragraph at a time, considering a paragraph delimited by the

special "end line" char ﬂ independently of the number of sentences it contains.

. TIP: in the case of long paragraphs containing several sentences, it's preferable for a more
accurate analysis to break them into single-sentence paragraphs.

Indicator

Vagueness

Subjectivity

Optionality

Implicity

Weakness

Under-specification

Multiplicity

Linguistic Indicators Explanation

Notes

The occurrence of this Indicator is due to the existence of Vagueness-revealing
wordings as for example: clear, easy, strong, good, bad, useful, significant,
adequate, recent,....

The occurrence of this Indicator is due to the existence of Subjectivity-revealing
wordings as for example: similar, similarly, having in mind, take into account, as
[adjective] as possible,...

The occurrence of this Indicator is due to the existence of Optionality-revealing
words as for example: possibly, eventually, if case, if possible, if appropriate, if

needed, ...

The occurrence of this Indicator is determined by the existence of: Implicit Subject
or Object: sentences having the subject or object complements expressed by means
of: Demonstrative adjective (this, these, that, those) or Pronouns (it, they...)
[examples: those shall run in a safe mode - the system shall display it in the main
screen] Implicit Determiner: terms having the determiner expressed by a
demonstrative adjective (this, these, that, those) or implicit adjective (as for
example previous, next, following, last...) or preposition (as for example above,
below...)

[example: the system shall produce the previous results]

The verbs that determine the occurrence of this indicator are the Weak verbs:
could, might, may.

This Indicator occurs when words needing to be instantiated are detected.

[e.g.: flow instead of data flow, control flow - access instead of write access, remote
access, authorized access - testing instead of functional testing, structural testing,
unit testing, etc.|

This indicator occurs when a multiple sentences is found. A multiple sentence has
more than one subject

[e.g. the mean time to remove a faulty board and the time to restart shall be less
than 30 minutes] or more than one main verb.

[e.g.: the mean time needed to remove a faulty board and restore service shall be
less than 30 minutes]
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How To Convert an input file in the suitable file format

If the format of the input file is not plain text, it has to be converted.
In the following the procedure to be followed for the most common commercial text formats:

e MS Word (.doc)
¢ Export the entire file
e Select from the menubar "File" --> "Save as"
o Select "fext file (.txt)" as saving file format
o Select where saving the file
o Click the "Save" button
¢ Export an excerpt of the file
o Select the text of interest
¢ Copy the selected text
¢ Past the copied text in a plain text file
e Adobe Acrobat (.pdf):
e Export the entire file
e Select from the menubar "File" --> "Save as Text"
e Select where saving the file
e Click the "Save" button
¢ Export an excerpt of the file
e Select the "Select Text" tool button in the Adobe Acrobat Reader
buttonbox
e Select the text of interest
e Copy the selected text
¢ Past the copied text in a plain text file
e Deselect the "Select Text" tool button to come back to the normal Acrobat
Reader view
e HTML (.htm, .html):
¢ Export the entire file
o Select from the menubar "File" --> "Save as"
o Select "text file (.txt)" as saving file format
e Select where saving the file
e Click the "Save" button
e Export an excerpt of the file
e Select the text of interest
e Copy the selected text
o Past the copied text in a plain text file

The file is now in the suitable format for being analyzed by QuARS.
It has be noticed that the editorial formatting (bullets, tables, pictures,) will be lost in the new plain
text file®.

A °Note: The consequences of that can be relevant.
In particular, it can be difficult to maintain the alignment between the original input file
and the new version.
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About QuARS Express

QuARS Express
Quality Analyzer for Requirement
Specifications
Version 0.5a (build 01.20111010)
design and Development by:

Giuseppe Lami  Gianluca Trentanni
home: http://quars.isti.cnr.it
info: info-quars@isti.cnr.it
support: support-quars(@isti.cnr.it

@
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A. Faedo
http://www.isti.cnr.it
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http://www.isti.cnr.it/ResearchUnits/Labs/fm-lab/
http://fmt.isti.cnr.it
Stefania.Gnesi@jisti.cnr.it

@usar

System and Software Evaluation Center
http://www.isti.cnr.it/ResearchUnits/Centers/sse-center/
ssec(@jsti.cnr.it
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All Right Reserved.
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