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Abstract
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1. Introduction

This document was released by Squoring Technologies.

It is part of the user documentation of the Squore software product edited and distributed by Squoring
Technologies.

The Squore Configuration Guide provides a complete reference for the configuration and administration
of Squore 18.0.18, with step-by-step instructions to customise the different models that define Squore
behaviour.

This manual is intended for Squore administrators. It allows to fine-tune the Squore configuration to fit specific
needs or contexts. Note however, that the default parameters work in most cases for most users, and that
only experienced and technical-savvy users should try to modify those settings.

If you are already familiar with Squore, you can navigate this manual by looking for what has changed since
the previous version. New functionality is tagged with (new in 18.0) throughout this manual. A summary of
the new features described in this manual is available in the entry *** What's New in Squore 18.0? of this
manual's Index.

For information on how to use and configure Squore, the full suite of manuals includes:

> Squore Installation Checklist

> Squore Installation and Administration Guide
> Squore Getting Started Guide

2 Squore Command Line Interface

> Squore Configuration Guide

> Squore Eclipse Plugin Guide

2 Squore Reference Manual

If the information provided in this manual is erroneous or inaccurate, or if you encounter problems during
your installation, contact Squoring Technologies Product Support: https://support.squoring.com/

You will need a valid Squore customer account to submit a support request. You can create an account on the
support website if you do not have one already.

For any communication:

S support@squoring.com

[=1Squoring Technologies Product Support
76, allées Jean Jaurés / 31000 Toulouse - FRANCE

Approval of this version of the document and any further updates are the responsibility of Squoring
Technologies.
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The version of this manual included in your Squore installation may have been updated. If you would like to
check for updated user guides, consult the Squoring Technologies documentation site to consult or download

the latest Squore manuals at https://support.squoring.com/documentation/18.0.18. Manuals are constantly
updated and published as soon as they are available.
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2. The Squore Configuration

This chapter describes how to work with the default configuration and how to build on it to extend Squore.

2.1. Understanding the Squore Configuration

nnl SQUOR E

++
c SQuAN |
L revey | Dashboards -I|*
_ : _ I a - T #
<> PMD I H._nal_'.'5|s Uemfsmn
Engine Engine
BugZila ||
-
L} J
Analysis Decision ngg“a:t‘;"
Deefinition Criteria B Eﬁnﬁfma
Maodel Definition

f

Data Providers

B

-

Reports f||* ;

Squore process overview

The picture above shows the different components involved in the Squore process.

The main building blocks of the Squore configuration are:

> SQUORE parser and other Data Providers are the inputs for the process, providing base measures for the

analysis model.

> Analysis Models define the transformation between base measures, which are retrieved from Data
Providers and derived measures.

2.2. Default Models and the Shared Folder

Decision models define how to process raw data (i.e. base measures) and analysis data (i.e. derived

measures) to raise action items.

Dashboards present the overall results in a convenient way. They are deeply customisable and can show
all the information needed in day-to-day usage of Squore.

Reports extract information and present it in a document (PDF, Powerpoint or spreadsheet). They can be
used for external reporting, e.g. when there is no access to the Squore interface.

Models define how Squore computes metrics (analysis model), how action items are created (decision model),

and how data is displayed (dashboards and reports).

All models are located in the <SQUORE_HOVE>/ conf i gur at i on/ nodel s directory.
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Each folder in <SQUORE_HOVE>/ confi gur ati on/ nodel s is a separate model. Each model has a
wizard, i.e. a series of screens where users configure the options available for the model before launching an
analysis, as described in Chapter 8, Understanding Project Wizards.

The Shar ed folder is different, since it is not a self-contained model, but rather a collection of components
that are meant to be imported by other models in the configuration. This avoids creating redundancy, and
redefining the same metrics or indicators every time.

The Shared Model is located in the same directory as other models: <SQUORE_HOME>/ conf i gur ati on/
nodel s. Its structure is similar to other models, but it does not appear in the user interface. To
understand some of the common measures and rules used across Squore you can take a look at the
common definitions available in <SQUORE_HOVE>/ conf i gur at i on/ nodel s/ Shar ed/ Anal ysi s/
product _qual i ty/ code, especially:

> artefact_rating

> call_relation

> cloning

> complexity

> control_flow_analysis
> line_counting

> rule_checking

> stability

Squore is fully customisable and allows you to override the default models and add your own ones.
Your modifications to the default configuration should never be made directly in <SQUORE_ HOVE>/
configuration, but in your own configuration folder which you will make Squore aware of by editing
<SQUORE_HOVE>/ confi g. xm . This allows you to create only the files that are needed for your
modifications and minimise the amout of files to add to version control.

In order to add a configuration folder for your modifications:

1. Create a folder called MyConf i gur ati on
2. Create two subfolders folder called conf i gur at i on and addons

3. Edit Squore Server's <SQUORE_HOVE>/config.xml to add MyConfiguration/
confi gurati onand MyConfi gurati on/ addons as registered configuration and addons paths,
as described in the Installation and Administration Guide in the section called Adding a Configuration
Folder

4. AsaSquore administrator, log in and click Administration > Reload Configuration

Squore now knows that it needs to load the models that exist in your custom configuration as well as the
ones in the default configuration folder. If you want to override a file in the default configuration folder,
recreate the folder structure in your custom configuration folder, copy the file from the default configuration
folder and make the necessary modifications. Because the custom configuration folder is listed first in
<SQUORE_HQOVE>/ conf i g. xm , the file in the custom configuration folder will be used instead of the file
in the default configuration folder.
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Creating a new model is as simple as creating a folder in your custom configuration folder and creating the
various definition files needed for the Analysis Model, the Decision Model, the dashboard and reports you
want to enable:

1. Create a new directory MyModel inthe MyConfi gurati on/ confi gurati on/ nodel s directory.
2. Inthe MyModel folder, create the following sub-folders:

> Anal ysi s

> Dashboar ds

> Deci si on

> Description

> Exports

> Anal ysi s

> Reports

> W zar ds

3. Loginto Squore as administrator, reload the configuration and click Models > Validator. Your new model
should be visible in the list of available models.

The following section of this manual will cover how to use existing packages from the Shared folder and how
to display text in the web infterface.

A model is a collection of several Bundle.xml files where your entire model is described. A model folder
normally contains the following bundles:

> MyModel / Anal ysi s/ Bundl e. xm , where artefact types, metrics, indicators and rules are defined

> MyModel / Dashboar d/ Bundl e. xmi , where the charts displayed in the web interface are defined

> MyModel / Deci si on/ Bundl e. xm , where you define the action items for your model

> MyModel / Descri pti on/ Bundl e. xnl , where you translate all the elements of your model into
several languages

> MyModel / Export s/ Bundl e. xm , where you define the type of information that users can export
from the web Ul

> MyModel / Hi ghl i ght s/ Bundl e. xm , where the different types of highlight categories are defined
> MyModel / Properti es/ Bundl e. xm , where optional properties about your model are defined

> MyModel / Report s/ Bundl e. xml , where you define the type of reports that can be created from the
web Ul

> MyModel / W zar ds/ Bundl e. xrm , where you define the parameters to be used when creatign a
project with your model

More information about each type of bundle is available in this manual. Note that a Bundle.xml file normally
includes external files located elsewhere in the standard Squore configuration. This allows reusing modules
between models.
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The following is an (incomplete) example of a Bundl e. xm file for an analysis model. It includes other files
from the Squore configuration. Note that the xm ns: xi declaration in the Bundl e element is mandatory
if you want to include external files.

<?xm version="1.0" encodi ng="utf-8" standal one="yes" ?>
<Bundl e xm ns: xi ="http://ww. w3. or g/ 2001/ Xl ncl ude" >
<I-- Additional Artefact types and aliases Aliases -->
<Artef act Type i d="MY_ARTEFACT_TYPE" heirs="MY_SUB TYPE; \¥_OTHER SUB TYPE" />

<l-- Local definitions to override other files or not defined in other files -->
<Root I ndi cat or i ndi cator|d="ANALYTI CS" artefact Types="MY_ARTEFACT_TYPE" />
<Measur e neasurel d="ANALYTI CS" >

<Conput ation target Art ef act Types="MY_ARTEFACT_TYPE" result="..." />
</ Measur e>

<!-- Inport of base netrics + Ruleset from Shared fol der -->

<xi:include href="../../Shared/data_provider/squan_sources/all_17.xm" /> <!--

mandatory if you are using source code in your nodel -->

<xi:include href="../../Shared/data_provider/pylint/ruleset.xm" />

<!-- Basic Scales -->

<xi:include href="../../Shared/Anal ysi s/ basi c_scal e_nacros. xm" />

<xi:include href="../../Shared/Anal ysi s/ basi c_scal es. xm " />

<l-- Some O assical Base and Derived Measures -->

<xi:include href="../../Shared/ Anal ysi s/ product _qual ity/code/cl oni ng/
all _7levels_17.xm" [>

<xi :include href="../../Shared/ Anal ysi s/ product _qual i ty/ code/

sel f _descriptiveness/main_17. xm" />

<!-- Rule Checking -->

<xi :include href="issues_counting.xm" />

<xi :include href="issues_weighted _kpi.xm" />

<xi:include href="../../Shared/Anal ysi s/ product _qual i ty/square25010/
counting_by severity.xm" />

<l-- Tickets fromny nodel folder -->
<xi:include href="ticket/nmetrics.xm" />
</ Bundl e>

Tip

All paths in a Bundl e. xm are relative to Bundl e. xni .

Warning

The bundle file is an xml file, which means that you must respect the XML syntax, otherwise Squore
will not be able to read it. This means for example that the following characters are forbidden, and
must be replaced by their corresponding entity reference:

> & needs to be replaced by &amp;

> < needs to be replaced by &lt;

> > is preferably replaced by &gt;, but this is not mandatory

> "needs to be replaced by &quot; (only when used inside an attribute value)
> "needs to be replaced by &apos; (only when used inside an attribute value)

To learn more about entities, visit en.wikipedia.org/wiki/
List_of XML _and_HTML_character_entity references
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In order to provide a simple way to display dashboards in multiple languages in the Squore web interface, all
strings have been externalised to .properties files . A .properties file contains translations for all the metrics,
rules, action items, charts and other objects described in your model. A model contains a Bundl e. xni that
lists all the .properties files that need to be loaded for this model.

In your description bundle, inlude a .properties file by adding a Pr oper t i es element. Squore will select the
appropriate display language for this model according to the language options defined in the avai | abl e
and def aul t attributes, as shown below:

<?xm version="1.0" encodi ng="utf-8" standal one="yes" ?>
<Bundl e avail abl e="fr, en" default="en">

<Properties src="../../Shared/ data_provi der/squan_sources/descriptions" />
</ Bundl e>

In  the example above, it is assumed that two files exist with the names
Shar ed/ dat a_pr ovi der/ squan_sources/ descri ptions_en. properties and Shared/
dat a_provi der/squan_sources/descriptions_fr.properties, since you declared both
languages in the avai | abl e attribute. Users are free to switch between the English and French languages
using the flag icons in the Squore web interface. By default, Squore will display the descriptions from
descriptions_en. properti es, since you set the default language to "en" using the def aul t
attribute.

Properties files are simple text files containing key-value pairs to associate text to a property of an element
of your model.

For example, the metric SLOC is translated using this line in a .properties file:

SLOC. DESCR=The nunber of source |ine of codes

If we need the desctiption of SLOC to be different for artefact of type CPP_FUNCTION and APPLICATION, we
can use a more advanced definition:

M SLOC. DESCR. APPLI CATI ON=The nunber of source line of codes in the application
M SLOC. DESCR. CPP_FUNCTI ON=The nunber of source line of codes in the function

The convention for this syntax is as follows:

[ PREFI X. ] | DENTI FI ER. PROPERTY[ . ARTEFACT_TYPE] =My | ocal i sed text
where:

> PREFIX is a prefix used to indicate which type of object the localised text applies to. If no prefix is specified,
then the localised text is used for all objects in the model with this identifier. The supported values for
PREFIX are:

> M for measures

> | for indicators

> Cfor charts

> EVO for trend icons
> EX for exports

> FA for families
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> FI for findings

> G for groups

> HlI for highlights

> LOP for scale levels (levels of performance)
2 MO for models

2> PERM for permissions

¥

PRO for profiles

¥

RO for roles

v

RE for reports

v

SC for scales
> ST for action item statuses
> T for artefact types

> TA for tables (with optional #IN and #OUT suffixes to localise inbound and outbound links tables
independently: TA. M\Y_TABLE#I N / TA MYTABLE#QUT)

> TAG for project attributes in forms and wizards
» TAG_GROUP for groups of project attributes in forms and wizards
> TST for action item tests
2 TUTO for tutorial descriptions
> WI for wizards
2 MIL for milestones
> IDENTIFIER is the ID of the object as described in the model.
> PROPERTY is the property being set. It is one of:

2> MNEMO to specify a mnemonic, i.e. a short representation of the object that is used where space needs
to be preserved. Note that if no mnemonic is specified, the raw identifier will be used instead in the UI.

> NAME to specify a name, i.e. the common, human-understandable representation of an object.
> DESCR to specify a description for the object.

> JUSTIF to specify a justification for a rule. This is displayed in the Findings pane and allows you to provide
more details about why a rule is used.

> URL to specify a URL associated with the object. This URL is displayed below the description of a rule
on the Findings tab, or in any popup that shows the full description of a measure or indicator on the
Dashboard. This URL is clickable and opens in a new browser window. This is usually useful if you want
to link to the definition of a coding standard ourside of Squore.

> ICON to specify an icon for a scale level (LOP), a trend icon in the artefact tree (EVO) or a group icon (G)
in the project portfolios.

> IMAGE to specify an image for a scale level (LOP) when displayed as a KPI on the dashboard.

> COLOR to specify the colour to represent a metric (M, 1), a scale level (LOP) or a milestone (MIL) on a
chart or a popup describing a scale. For more information about the supported colour formats, consult
[colour syntax] .

> NODATA to specify a text to be displayed in a chart (C) on the dashboard when no data can be displayed
on the chart.

= TREE_NAIVIE to specify a name for a chart (C) that is used in the Dashboard Editor’s tree of charts.
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> ARTEFACT_TYPE is used to restrict the scope of the property to the specified type of artefact. If no
ARTEFACT_TYPE is specified, then the property applies for all artefact types.

Examples

1. Usual set of properties for a measure or an indicator:

STATUS. MNEMO=St at us
STATUS. NAME=Requi r emrent St at us
STATUS. DESCR=St at us (draft or final)

2. Usual set of properties for a rule to display in the Findings tab:

R_NOGOTO. MNEMO=NOGOTO

R_NOGOTO. NAME=No GOTO

R_NOGOTO. DESCR=A uncondi ti onal GOTO shall not be used to junp outside the
par agr aph.

R_NOGOTO. JUSTI F=GOTO st at ement s shoul d be avoi ded because they conplicated
the task of analyzing and verifying the correctness of prograns
(particularly those invol ving | oops).

R _NOGOTO. URL=ht t ps: // xkcd. com 292/

3. Usual set of properties for a scale:

SC. STATUS. NAME=Requi r ement Readi ness Assessmnent

LOP. UNKNOMN. MNEMO=Unknown

LOP. UNKNOWN. NAME=Unknown

LOP. UNKNOWN. DESCR=Unknown

LOP. UNKNOMN. | MAGE=. . / Shar ed/ | mages/ i mages/ quest i onnmar k. png
LOP. UNKNOWN. | CON=. . / Shar ed/ | mages/ i cons/ quest i onmar k. png
LOP. UNKNOMN. COLOR=#C11B17

LOP. DRAFT. MNEMO=Dr af t

LOP. DRAFT. NAME=Dr af t

LOP. DRAFT. DESCR=Dr af t

LOP. DRAFT. | MAGE=. . / Shar ed/ | mages/ i cons/ wi p. png
LOP. DRAFT. | CON=. . / Shar ed/ | mages/ i cons/ w p. png
LOP. DRAFT. COLOR=#FFDB58

LOP. FI NAL. MNEMO=Fi nal

LOP. FI NAL. NAME=Fi nal

LOP. FI NAL. DESCR=Fi nal

LOP. FI NAL. | MAGE=. . / Shar ed/ | mages/ i cons/ fi nal . png
LOP. FI NAL. | CON=. . / Shar ed/ | mages/ i cons/final . png
LOP. FI NAL. COLOR=#41A317

Tip
The path to an image or icon file is relative to the root of the folder containing the model.

4. Using a different description for a metric when using it on the Action Items tab with the TST prefix:

OVERPERFORMANCE. MNEMO=Over - Per f or mance

OVERPERFORMANCE. NAME=Over - Per f or mance

OVERPERFORMANCE. DESCR=You are over-performng at this tine.

TST. OVERPERFORMANCE. DESCR=Your current progress of {2}%is exceedi ng your
objective for the next mlestone by over 20% ({0}%in {1} days). /Either
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you are pretty good, or you underestimated yourself when setting your goals.
Consi der revising your objectives.

Tip

In the example above, / is used to indicate a new line in the description.

Note

{0},{1} and{ 2} are parameters that are dynamically filled in when viewing the action item.
For more information, consult Section 4.3, “Trigger-Based Action Plans”.

5. Overriding a name and description for a specific type of artefact:

RAM MNEMO=RAM

RAM NAME=Used RAM

RAM NAME. APPLI CATI ON=Sum of Used RAM
RAM DESCR=Used RAM

RAM DESCR. APPLI CATI ON=Sum of Used RAM

Tip

Squore resolves properties from the more specific to the more abstract, as shown below:

a. PREFIX.IDENTIFIER.PROPERTY.ARTEFACT_TYPE
b.  PREFIX.IDENTIFIER.PROPERTY
c. IDENTIFIER.PROPERTY.ARTEFACT_TYPE

d. IDENTIFIER.PROPERTY

Note that aliases are not supported, only real artefact types. If you want to specify a
description for functions in all languages, you have to add a line for each of the function types:
CPP_FUNCTION, C_FUNCTION, ADA_FUNCTION...

6. Setting a chart's name and description

C. PERFORVANCE _TREND. NAME=Per f or mane Trend

C. PERFORVANCE_TREND. DESCR=<h1>Readi ng t he Performance Trend Chart </ h1><p>Thi s
chart shows a history of the performance trend for our application, as
recorded nightly by our performance tests.</p><p>If you see any variation,
you should performthe follow ng three checks</p><ol><li>ls it a fal se
positive, See if an error was reported in Jenkins</I|i><li>Check the machine
| ogs for an explanation</Ili><li>Has soneone already reported a bug? If not,
<b>pl ease do! </ b></1i></ol >

Tip
You can use the following HTML tags in descriptions for charts, measures and indicators (new in
18.0): h1, h2, h3, h4, h5, h6, p, span, div, br, i, b, u, a, pre, hr, ul, ol, li

7. Setting help text for tutorials. Note that only .DESCR is supported:

TUTO WELCOVE_TUTORI AL_RI SK. DESCR=Under st andi ng t he Ri sk | ndex Mbdel

TUTO WELCOVE_TUTORI AL_RI SK_DESCRI PTI ON. DESCR=Thi s tutorial takes you around
t he dashboard of the Squore Ri sk Index nodel to explain the concepts behind
the ranking and hel p you understand how to i nprove your project based on the
specific action plan generated by this nodel.

TUTO. EXPLAI N_TRENDS. DESCR=<b>War ni ng! </ b><br/>Pay attention to this trend
i con: <ing src="dashboard_tour/tree_up.png" />
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Tip
HTML is supported in help text, but not in the main description of the tutorial that appears in

the tutorial selection popup. You can insert images in the help text, using the relative path to
the image file from Bundl e. xm .

Here are the locations of the default types, permissions, roles and profiles, and statuses:

> Types: <SQUORE_HOVME>/ conf i gur at i on/ nodel s/ Shar ed/ Anal ysi s/ Code/ Types/
rights_en. properties
> Permissions: <SQUORE_HOME>/ conf i gur at i on/ nodel s/ Shar ed/ Descri ption/

ri ghts_en. properties
> Roles and profiles: <SQUORE_HOME>/ confi gurati on/ nodel s/ Shar ed/ Descri ption/
rol es_en. properties

> Statuses: <SQUORE_HOME>/ confi gur at i on/ nodel s/ Shar ed/ Descri pti on/
status_en. properties

You are free to override or extend these defaults in your own .properties file in your model.

Tip
In order to set an icon for a type, create an image called i dent i fi er . png (the identifier must be
lowercase) in your configuration under nodel s/ Shar ed/ | mages/ i cons/ t ypes.

All Data Providers are utilities that run during an analysis. They usually take an input file to parse or parameters
specified by the user to generate output files containing violations or metrics to add to your project. Here is
a non-exhaustive list of what some of them do:

> Use XSLT files to transform XML files

> Read information from Microsoft Excel files
> Parse HTML test results

> Query web services

> Export data from OSLC systems

> Launch external processes

Repository Connectors are based on the same model and are used to specifically retrieve source code and
other data from source code management systems.

Read on to learn about how to configure your Data Provider and make it available in the web interface, and
then understand how to implement the scripted part of a Data Provider that is executed during an analysis.

The last part fo this section also introduces two frameworks that you can base your Data Providers on
depending on whether you prefer to produce CSV or XML files for Squore.

A Data Provider's parameters are defined in a file called f or m xmi . The following is an example of
form xnl for a Data Provider extending the GenericPerl framework:
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* customDP

———
WORK ux | usabilty

IN PROGRESS

—— tests it integration

[ ut unit

ignore_missing_sources |:|
input_file = myFile.xml

old_results @ Exclude ID Include

password *

CustomDP parameters

<?xm version="1.0" encodi ng="UTF-8"?>
<t ags baseNane="Ceneri cPerl" needSources="true" i mage="CustonDP. png"
proj ect St at usOnFai | ur e=" ERROR' >
<tag type="nul ti pl eChoi ce" displ ayType="checkbox" optionTitle=" " key="tests">
<val ue key="ux" option="usability" />
<val ue key="it" option="integration" />
<val ue key="ut" option="unit" />
</tag>
<t ag type="bool eanChoi ce" key="ignore_m ssing_sources" defaultVal ue="fal se" />
<tag type="text" key="input_file" defaultVal ue="nyFile.xm" changeabl e="fal se" /
>
<tag type="nul tipl eChoi ce" key="old_results" style="margin-Ieft: 10px"
di spl ayType="r adi oBut t on" def aul t Val ue="Excl ude" >
<val ue key="Excl ude" />
<val ue key="Incl ude" />
</tag>
<tag type="text" key="java_path" defaultVal ue="/usr/bin/java" hide="true" />
<tag type="password" required="true" key="password" />
</tags>

Tip
You can find the XML schema for f or m xml in form.xsd.

The t ags element accepts the following attributes:

> baseNanme (mandatory if you are not using an exec- phase ) indicates on which framework you are
basing this Data Provider. The value of this attribute must match a folder from the addons folder of your
installation.

> needSour ces (optional, default: false) allows specifying whether the Data Provider requires sources or
not. When set to true, an error will be displayed if you try to select this Data Provider without adding any
Repository Connector location to your project.

> i mage (optional, default: none) allows displaying a logo in the web Ul for the Data Provider

> proj ect St at usOnFai | ur e (optional, default: ERROR) defines what status the project ends in when
this Data Provider produces an error. The following values are allowed:
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> IGNORE
> WARNING
> ERROR

> pr oj ect St at usOnWar ni ng (optional, default: WARNING) defines what status the project ends in
when this Data Provider produces a warning. The following values are allowed:

> IGNORE
> WARNING
2> ERROR

Each t ag element is a Data Provider option and allows the following attributes:
> key (mandatory) is the option's key that will be passed to the perl script, or can be used to specify the
parameter's value from the command line
> t ype (mandatory) defines the type of the parameter. The following values are accepted:
> text for free text entry
> password for password fields
> booleanChoice for a boolean

> multipleChoice for offering a selection of predefined values

Note

Predefined values are specified with aval ue element with a mandatory key attribute and an
optional opt i on attribute that allows modifying the value of the option from the Ul. The input
field for each opt i on attribute is only displayed if the parentt ag containsanoptionTitl e
attribute.

> di spl ayType (optional) allows specifying how to display a mul ti pl eChoi ce parameter by using
one of:

> comboBox
> radioButton
> checkbox
> def aul t Val ue (optional, default: empty) is the value used for the parameter when not specified

> hi de (optional, default: false) allows hiding a parameter from the web Ul, which is useful when combining
it with a default value

> changeabl e (optional, default: true) allows making a parameter configurable only when creating the
project but read-only for following analyses when set to true

> styl e (optional, default: empty) allows setting basic css for the attribute in the web Ul

> requi r ed (optional, default: false) allows showing a red asterisk next to the field in the web Ul to make
it visibly required.

Tip

You can use a required t ag of type booleanchoice to ensure that users must check a box in the
web Ul or set its value to true when building from the command line in order to proceed with the
analysis (new in 18.0).

<tag type="bool eanChoi ce" required="true" key="accept privacy_policy" /
>
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Wizard Selection ~ General Information = Data Providers

« Data Provider "customDF = Parameter "accept_privacy_policy’ = This field must be checked or set to true

» Specify Repository Locations
» Select Data Providers
» customDP

» Squan Sources

* Required

Previous Finish Cancel

Clicking the Next button without checking a required checkbox displays an error

In order to display your Data Provider parameters in different languages in the web Ul, yout Data Provider's
form xm does not contain any hard-coded strings. Instead, Squore uses each parameter's key attribute
to dynamically retrieve a translation from a f or m xx. pr operti es file located next to f or m xmi .

When you create a Data Provider, it is mandatory to include at least an English version of the strings in
a file called f or m en. properti es. You are free to add other languages as needed. Here is a sample
. properti es for for the CustomDP you created in the previous section:

FORM GENERAL. NAME = Cust onDP

FORM DASHBOARD. NAME = Test Status

FORM GENERAL. DESCR = CustonDP inports test results for my project
FORM GENERAL. URL = http://exanpl e. com Cust onDP

TAG t est s. NAME
TAG t est s. DESCR
the results

Test Types
Check the boxes next to the types of test results contained in

TAG. i gnore_mi ssi ng_sources. NAME = | gnore M ssing Sources

TAG i nput _file. NAME = Test Results
TAG i nput _file. DESCR = Specify the absolute path to the file containing the test
results

TAG ol d_results. NAME = O d Test Results

TAG ol d_results. DESCR = |f the previous anal ysis contained results that are not
inthis results file, what do you want to do with the old results?

OPT. Excl ude. NAME = di scard

OPT. | ncl ude. NAME = keep

TAG password. NAME = Fi | e Password
TAG passwor d. DESCR = Specify the password to decrypt the test results file

The syntax for the . pr operti es file is as follows:

> FORM.GENERAL.NAME is the display name of the Data Provider in the project wizard
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> FORM.DASHBOARD.NAME is the display name of the Data Provider in the Explorer

> FORM.GENERAL.DESCR is the description displayed in the Data Provider's tooltip in the web Ul

> FORM.GENERAL.URL s a reference URL for the Data Provider. Note that it is not displayed in ther web Ul yet.
» TAG.tag_name.NAME allows setting the display name of a parameter

> TAG.tag_name.DESCR is a help text displayed in a tooltip next to the Data Provider option in the web Ul

> OPT.option_name.NAME allows setting the display name of an option

Using the f or m_en. properti es above for CustomDP results in the following being displayed in the web
Ul when launching an analysis:

~ CustomDP

PROGRESS ux usability
—
Test Types it integration [i]
ut unit
lgnore Missing Sources [ ] If the previous

analysis contained
results that are not in
Test Results | myFile.xml O | this results file, what
do you want to do with
the old results?

Old Test Results @ discard O keep [i]

File Password * [i]

CustomDP pulling translations froma. properties file

Tip

Not all wizards display all Data Providers by default. If your Data Provider does not appear after
refreshing your configuration, make sure that your wizard bundle allows displaying all Data Providers
by reviewing thet ool s element of Bundl e. xni :

<?xm version="1.0" encodi ng="UTF-8"?>
<Bundl e>
<Wzard ... >

<tools all="true">
</t ool s>
</ W zar d>

</ Bundl e>

For more information about the wizard bundle, consult the the chapter called "Project Wizards" in
the Configuration Guide.

If you have made this change and your Data Provider still does not appear in your wizard, consult the
Validator to find out if it was disabled because of an error in its configuration.

Ref : CFG_Squore Version : 18.0.18
Date : 27/09/2019

https://www.squoring.com/

© 2019 Squoring Technologies All rights reserved. This material may not be reproduced, displayed, modified or distributed without the express prior written permission of the copyright holder.
Squore is protected by an Interdeposit Certification registered with Agence pour la Protection des Programmes under the Inter Deposit Digital Number IDDN.FR.001.390035.001.5.P.2013.000.10600.

15



FHIITH SQU ORE

Configuration Guide

+ Model Validator

Model: General r

Summary Data Providers Repositories Menus Sources Descriptions Tutorials

[ERR)]: On data provider. import_ticket = Impaossible to find path: tools\inaviidBaseMame
[ERR]: On data provider: jira = Unknown tool name on exec-tool = import_ticket.
[ERR]: On data provider: mantis = Unknown tool name on exec-teol = import_ticket

The General section of the Validator shows errors in your Data Providers

Now that you have a new Data Provider available in the web interface (and the command line), this section
will show you how to use these parameters and pass them to one or more scripts or executables in order to
eventually write data in the format that Squore expects to import during the analysis.

At the end of a Data Provider execution, Squore expects a file named i nput - dat a. xnml to be written in a
specific location. The syntax of the XML file to generate is as follows:

<l-- input-data.xm syntax -->
<bundl e version="2.0">
<artifact [local-key=""] [l|ocal-parent=""|parent=""] >

<artifact [id="<guid-stable-in-tine-also-used-as-a-key>"]
nane="Conponent" type="REQ' [l ocation=""] >
<i nf o nanme| n="DESCR"' val ue="The description of the object"/>
<key val ue="3452-e89b-ff82"/>
<nmetric name="TEST_KO' val ue="2"/>
<findi ng name="AR120" | oc="xxx" pO0="The nessage" />
<link name="TEST" | ocal -src=""|src=""|local -dst=""|dst="" />
<artifact id="" nanme="SubConponent" type="REQ'>

</artifact>
</artifact>
</artifact>

<artifact id="" |ocal-key="" name="" type="" |ocal-parent=""|
parent="" [l ocation=""] />

<link name="" |local -src=""|src="" |ocal -dst=""|dst="" />
<info local -ref=""|ref="" nane="" val ue=""/>

<metric local-ref=""|ref="" name="" val ue=""/>

<finding local-ref=""|ref="" [location=""] pO0="" />

<finding local-ref=""|ref="" [location=""] p0="">

<l ocation |ocal-ref=""|ref="" [location=""] />

<rel ax stat us="RELAXED DEROGATI ON| RELAXED LEGACY| RELAXED FALSE PCS| Tl VE" ><!
[ CDATAl My Comment ] ] ></r el ax>
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</ fi ndi ng>
<} bLde e>
Tip

You can find the XML schema for i nput - dat a. xm in input-data-2.xsd.

Your Data Provider is configured by adding an exec- phase element with a mandatory i d="add- dat a"
attribute inf orm xm .

The basic syntax of an exec- phase can be seen below:

<exec- phase i d="add- dat a" >
<exec nanme="tcl | perl|javaljavascript or nashorn" | executabl e="/path/to/bin" |
execut abl e="execut abl e_nane"fail OnError="true|fal se" fail OnStdErr="true|fal se"
war n="[ WARN] " error="[ ERROR| ERR] " fatal ="[ FATAL] ">
<arg val ue="${<function>(<args>)}"/>
<arg val ue="-freeText" />
<arg val ue="${<pr edefi nedvars>}" />
<arg val ue="versions" />
<arg val ue="-nyTag"/>
<arg tag="nyTag"/>
<env key="MY_VAR' val ue="SOVE VALUE"/ >
</ exec>
<exec ... />
<exec-t ool nane="anot her _data_ provider">
<par am key="<t agNane>" val ue="<val ue>" />
<par am key="<t agNane>" tag="<tag>" />
<param ... [>
</ exec-t ool >
<exec-tool ... >

</ exec-t ool >
</ exec- phase>

The exec- phase element accepts one or more launches of scripts or executables specified in an exec
child element, that can receive arguments and environment variables specified via ar g and env elements.

There are four built-in languages for executables:

> tl

> perl

> java

> javascript or nashorn

The scripts are launched using the tcl, perl, or java runtimes defined in your Squore installation. This is also
the case for javascript, which is handled by Java's Nashorn engine.

The following attributes of the exec element allow you to control error handling:

> fail OnError (optional, default: true) marks the Data Provider execution as failed if the executable
returns an error code

> fail OnSt dErr (optional, default: true) marks the Data Provider execution as failed if the executable
prints something to stdErr during the execution
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>warn , error and fatal (optional, default: see code block above) allow you to define patterns to
look for in the executable's standard output to fine-tune the result of the execution.

Other executables can be called, as long as they are available on the system's PATH, or configured in
config.xm

Given the following conf i g. xm :

<I-- config.xm (server or cli) -->
<?xm version="1.0" encodi ng="UTF-8" standal one="yes" ?>
<squore type="server" version="1.3">
<pat hs>
<pat h name="pyt hon" pat h="C:\ Pyt hon\ pyt hon. exe" />
<path nanme="git" path="C:\Gt\bin\git.exe" />
</ pat hs>

</ squor e>
git and python can be called in your Data Provider as follows:
<exec- phase i d="add- dat a" >
<exec executable="git">
</ exec>
<exec execut abl e="pyt hon">
</ exec>
</ exec- phase>

Argument values can be:
1. Free text passed in a val ue tag, useful to specify a parameter for your script

<exec executabl e="perl">
<arg val ue="-V' />
</ exec>

2. Atagkeydeclaredinf orm xm passedasatag attribute to retrieve the input specified by the user.
If no input was specified, you can define a def aul t Val ue:

<arg tag="nmaxVal ue" defaultVal ue="50" />
<arg tag="configFile" defaultVal ue="${get Tool Configbir(default.xm)}" />

3. One of the predefined functions

> ${getOutputFile(<relative/path/to/file>,<abortifMissing>)} returns the absolute path of ani nput -
dat a. xnl file output by anexec- phase .fail | f M ssi ngis an optional boolean which aborts
the execution when set to true if the file is missing.

> ${getTemporaryFile(<relative/path/to/file>)} returns the absolute path of a temporary file created by
an exec (only for add- dat a and r epo- add- dat a phases)

> ${getToolAddonsDir(<relative/path/to/file>)} returns the absolute path of a file in the Data Provider's
addons folder

> ${getToolConfigDir(<relative/path/to/file>)} returns the absolute path of a file in the Data Provider's
configuration folder

> ${path(<executable_name>)} returns the absolute path of an executable configuredinconfi g. xm ,
or just the executable name if the executable is available from the system's PATH.
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<exec executable="...">
<arg value="-git_path" />
<arg value="${path(git)}" />

4. One of the predefined variables
> ${tmpDirectory} to get an absolute path to a temp folder to create files

> ${sourcesList} to get a list of the aliases and locations containing the data extracted by the repository
connectors used in the analysis

> ${outputDirectory} to get the absolute path of folder where the Data Provider needs to write the final
i nput - dat a. xni

You can call and pass parameters to other Data Providers after your exec- phase using an exec-t ool
element. The exec-t ool element uses a mandatory nanme which is the name of the folder containing the
other Data Provider to launch in your configuration folder and supports passing the parameters expected by
the other Data Provider via one or more par am elements where:

> key is the name of the parameter expected by the other Data Provider (as defined in its f or m xml )
> val ue allows passing free text

> tag allows passing the value of your own Data Provider's tag value to the other Data Provider and can be
combined with a def aul t Val ue attribute in case no value was specified by the user for the tag

As an example, the following Data Provider generates a CSV file that is then passed to the pep8 Data Provider:

<exec- phase i d="add- dat a" >
<exec execut abl e="pyt hon">
<arg val ue="consol i dat e-reports-recursive. py" />
<arg val ue="-fol ders" />
<arg tag="root_folder" />
<arg val ue="-outputFile" />
<arg val ue="out put.csv" />
</ exec>
<exec-tool nane="pep8">
<param key="csv" val ue="${get Qut putFi |l e(output.csv)}" />
<par am key="separator" tag="separator" defaultValue=";" />
</ exec-t ool >
</ exec- phase>

In this other example, a perl script is launched to retrieves issues from a ticketing system and the export data
is passed to the import_ticket Data Provider:

<exec- phase i d="add-data" >
<exec name="perl|">
<arg val ue="${get Tool Confi gDi r (export _ticket.pl)}" />
<arg value="-url" />
<arg tag="url" />
<arg val ue="-login" />
<arg tag="l ogi n" />
<arg val ue="-pwd" />
<arg tag="pwd" />
<arg val ue="-outputFile" />
<arg val ue="${get Qut put Fi | e(exportdata.csv,false)}" />
</ exec>
<exec-tool nanme="inport_ticket">
<param key="input _file" value="${get QutputFil e(exportdata.csv)}" />
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<par am key="csv_separator" val ue=";" />
</ exec-t ool >
</ exec- phase>

Tip

If your Data Provider uses a perl script, Squore provides a small library that makes it easy to retrieve
script arguments called SQUORE::Args. Using it as part of your script, you can retrieve arguments
using the get_tag_value() function, as shown below:

# nanme: export_ticket. pl
# description: exports issues to a CSV file
use SQUORE: : Args;

# ...

# ...

ny $url = get_tag_value("url");

ny $login = get_tag_val ue("l ogi n");

ny $pwd = get _tag_val ue("pwd");

ny $outputFile = get_tag val ue("outputFile");
# ...

exit O;

If you want to find more examples of working Data Providers that use this syntax, check the following Data
Providers in Squore's default configuration folder:

> conf-checker calls a jar file to write an XML file in Squore's exchange format

> import_ticket parses a file to translate it into a format that can then be passed to csv_import to import
the tickets into Squore

> jira retrieves data from Jira and passes it to import_ticket

The same syntax used to create Data Providers can be used to create Repository Connectors, and therefore
instruct Squore to get source code from SCMs. Instead of using an exec- phase withthei d="add- dat a"
, your Repository Connector should define the following phases:

> i d="inport" defines how you extract source code and make it available to Squan Sources so it can
be analysed. This phase is expected to return a path to a folder containing the sources to analyse or a
dat a. properti es file listing the path to the folder containing source and various other properties to
be used in other executions:

di rect ory=/ pat h/ t o/ sour ces-t o- anal yse
dat a. <keyl>=<val uel>
dat a. <key2>=<val ue2>

This phase is executed once per source code node in the project and allows you to use the following
additional variables:

> ${outputSourceDirectory} is the folder containing the sources to analyse
> ${alias} is the alias used for the source code node (empty if there is only one source code node)

> i d="repo- add- dat a" issimilar tothe add- dat a phase described for Data Providers in Section 2.6.3,
“Running your Data Provider” and is expected to produce an i nput - dat a. xmi . The only difference in
the case of a Repository Connector is that this phase is executed once per source code node in the analysis.

> i d="di spl ay" is the phase that is called when users request to view the source code for an artefact
from the web Ul. This phase is expected to return a dat a. pr operti es file with the following keys:
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fil ePat h=/ path/to/source/file
di spl ayPat h=<Artefact Display Path (optional)>

The contents of f i | ePat h will be loaded in the source code viewer, while the value of di spl ayPat h
will be used as the file path displayed in the header of the source code viewer.

This phase allows you to use the following additional variables:

> ${scalnfo} is text to display in the title bar of the source code viewer in the web interface
> ${artefactName} is the name of the file to display

> ${artefactPath} is the path (without the alias) of the file to display
During the display phase, you can retrieve any data set during the import phase for the repository using
the ${getimportData(<key1>)} function

Tip

Consult SVN's form xn in <SQUORE_HOVME>/ confi gurati on/
r eposi t or yConnect or s/ SVN for a working example of a Repository Connector that uses all
the phases described above.

If you want your Data Provider to use the Squore toolkit to retrieve references to artefacts, the following
variables are available (in the add- dat a and r epo- add- dat a phases only):

> ${tclToolkitDirectory}: the directory of the toolkit tcl code to execute

> ${squanOutputDirectory}: the directory of containing the results of the execution of Squan Sources

In order to use the toolkit, your exec must use the tcl language. As an example, here is a sample exec-
phase and associated tcl file to get you started:

<l-- formxm -->
<exec-phase i d="repo-add- data">
<exec name="tcl">
<arg val ue="${get Tool AddonsDi r (r epo- add-data.tcl)}" />
<arg val ue="${tcl Tool kitFile}" />
<arg val ue="${squanCQut put Directory}" />
<arg val ue="${outputDirectory}" />
<arg tag="xxx" />
</ exec>
</ exec- phase>

#repo- add-data. tcl:

set toolkitFile [lindex $argv 0]
set sqQutputDir [lindex $argv 1]
set outputDir [lindex $argv 2]
set xxx [lindex $argv 3]

# Initialise the tool kit

puts "Initializing toolkit"

source $toolkitFile

toolkit::initialize $sqQutputDir $outputDir

# Execute your code
puts "Min execution”
# yout code here
#o.o..
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# Generate xm files (artefacts)
puts "Generating xm files"
tool kit::generate $outputDir {artefacts}

In order to help you import data into Squore, the following Data Provider frameworks are provided and can
write a valid i nput - dat a. xmi file for you:

1. csv_import (new in 18.0)
The csv_import framework allows you to write Data Providers that produce CSV files and then pass them
on to the framework to be converted to an XML format that Squore understands. This framework allows
you to import metrics, findings, textual information and links as well as generate your own artefacts.
It is fully linked to the source code parser and therefore allows to locate existing source code artefacts
generated by the source code parser (new in 18.0). Refer to the full csv_import Reference for more
information.

2.  xml(new in 18.0)
The xml framework is a sample implementation of a Data Provider that allows you to directly import an
XML file or run it through an XSL transformation to that it matches the input format expected by Squore
(input-data.xml). This framework therefore allows you to import metrics, findings, textual information
and links as well as generate your own artefacts. Refer to the full xml Reference for more information.

Tip
If you are looking for the legacy Data Provider frameworks from previous versions of Squore, consult
Section A.2, “Legacy Frameworks”.

The legacy Data Provider frameworks are still supported, however using the new frameworks is
recommended for developping new Data Providers, as they are more flexible and provide more
functionality to interact with source code artefacts.
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3. Analysis Models

Analysis Models define how metrics data is computed and aggregated. You can browse and analyse models
through the Models > Viewer menu in the Squore web interface.

Analysis Models define building blocks organised in a hierarchical structure. The following blocks can be used:

> Artefact Types define the types of artefacts that can be created in the Artefact Tree.

> Measure elements define the metrics, both base and derived, that are used and computed in the analysis
model.

> Rule elements are similar to measures, except they represent a trigger: the rule is either respected or
violated. They are associated to practices, and the number of violations for a single rule shows how the
practice is applied in the development process.

> Scale and ScaleLevel elements define how the measures are expressed (units, ranges).

> Indicator elements associate a measure with a scale. They provide a human-readable format for the
measures expressed.

> Constant elements define fixed values used in computations.

Blocks can refer to each others, for example computations use measures and rules. The syntax used for
computations is documented in Chapter 5, Expression Syntax.

In order to rate your project, you can define artefact types and aliases in Squore. The artefact types used
in the default configuration for source code are all defined in <SQUORE_HOVE>/ confi gur ati on/
nodel s/ Shar ed/ dat a_pr ovi der/ squan_sour ces/ art ef act _t ypes. xnl so you can include
them easily in your model. Here is a selection of the most common ones:

<Artef act Type i d=" CODE"
hei r s=" PACKACES; FI LES; CLASSES; MODULES; CODE_SPECI FI CATI ONS" />
<Art ef act Type i d="PACKAGES"
hei r s=" APPLI CATI ON; SUB_APPLI CATI ON; SOURCE_CODE; FOLDER"' />
<Artefact Type i d="FI LES" heirs="FI| LE, HEADER' />
<Artefact Type i d="SUB_FI LES" hei r s=" CLASSES; MODULES; CODE_SPECI FI CATI ONS" />
<Artefact Type i d="CLASSES" hei rs="CLASS; FORTRAN MODULE; SQL_CLASS" />
<Artefact Type i d="MODULES" heirs="FUNCTI ON' />
<Art ef act Type i d=" CODE_SPECI FI CATI ONS"

hei r s=" JAVA | NTERFACE; ADA_SPACK; ADA_ STASK; ADA_SPROTOBJ; ADA PROTOBJ; ABAP_CLASSDEF; VBNET_| NTERF,
>

Note
The root node of a project is always of type APPLICATION. The SUB_APPLICATION type is used as the
type for the root node of a project that is a component of a meta-project only.

You can define any artefact type in your model by declaring them in the ar t ef act Types attribute of your
analysis model's Root | ndi cat or , as shown below. The following definition of the ROOT main indicator
declares the types APPLICATION, FILE, CLASS, FUNCTION, REQUIREMENT, TEST_PLAN, TEST_SUITE and TEST:

<Root | ndi cat or
art ef act Types="APPLI CATI ON; FI LE; CLASS; FUNCTI ON; REQUI REMENT; TEST_PLAN; TEST_SUI TE; TEST"
i ndi cat or | d="ROOT" />
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In addition, you can define aliases to group types of artefacts together to use later when defining metrics in
your analysis model. The Art ef act Type definition below groups the artefacts defined above into CODE
and DOCUMENT aliases:

<Artefact Type i d="CODE" heirs="APPLI CATI ON; FI LE; CLASS; FUNCTI ON"' />
<Artef act Type i d="DOCUMENT" hei r s=" REQUI REMENT; TEST_PLAN; TEST_SUl TE; TEST" />

This means that the long artefact declaration above can be rewritten as follows:

<Root I ndi cat or art ef act Types="CODE; DOCUMENT" i ndi cat or | d=" ROOT" />

Note
You can use aliases everywhere in your configuration, except in properties files.

You can also use the Ar t ef act Type element with a manual attribute to declare that some artefacts can
be added manually by the user, as shown below:

<Artef act Type i d="TEST_SU TE" par ent s="APPLI CATI ON; TEST_SUl TE; TEST_PLAN"
manual ="true" />

<Artefact Type i d="TEST" parents="TEST_SU TE' nanual ="true" />

<Artefact Type i d="TEST_PLAN' parent s="APPLI CATI ON' nanual ="true" />

<Artefact Type i d="REQUI REMENT" parents="APPLI CATI ON' nanual ="true" />

Manual artefacts can be added by users with the required permissions via a context menu in the Artefact Tree

The Measur e element defines the semantics of a single measure. From a technical standpoint, a measure
is merely a mapping between the information provided by the Data Provider and known Squore elements.

Base Measures only define the measure name and identifier, whereas Derived Measures define how they
are computed from other measures. A Measure without computation is a base measure. The following two
examples show how the SLOC (Source Lines Of Code) base measure and the COVR (Comment Rate) derived
measure are defined:

<Measur e nmeasur el d="SLOC" target Art ef act Types="APPLI CATI ON; FI LE"
def aul t Val ue="1" />
<Measur e neasurel d="COVR' def aul t Val ue="0">
<Conput ati on stored="true"
target Art ef act Types="APPLI CATI ON; FOLDER; FI LE; FUNCTI ON; CLASS; PROGRAM'
resul t =" (CLOC+M_OC) * 100/ ( SLOC+CLOC) * [ >
</ Measur e>

The attributes allowed for the Measur e element are as follows:

> measur el d (mandatory) is the unique identifier of the measure, as used in the properties files. Any
alphanumerical value is accepted for this attribute as long as it is at least two characters and starts with
a letter.

> target Artef act Types isthe type of artefact targeted by the measure. For more information about
artefact types, consult Section 3.2, “Artefact Types”.

ISee Section 2.5.2, “Descriptions” for more information about unique identifiers.
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> excl udi ngTypes allows refining t ar get Art ef act Types to exclude certain types that may have
been included via an alias. You can for example specify that a metric exists for all JAVA types except for
JAVA_INTERFACE with the following syntax:

<Measur e neasur el d="TEST_COVERAGE"' def aul t Val ue="-1">

<Conput ati on target Art ef act Types="PACKAGES; JAVA"

excl udi ngTypes="JAVA | NTERFACE" result="IF(l1S_DP_OK(JACOCO), TST_COV, -1)" />
</ Measur e>

> def aul t Val ue (optional, default: not set) sets the default value to be used if no value is found for this
metric.

> usedFor Rel axat i on (optional, default: false) indicates that the measure is used in this model to
indicate whether an artefact is relaxed of excluded. Note that only one measure per artefact type in your
model can use this attribute.

> st or ed (optional, default: true) defines whether a base measure's value is stored in the database (true)
or discarded (false) after an analysis.

> suf fi x (optional, default: empty) is the label displayed after the value of the metric in the Ul

> dat aBounds (optional, default: none) allows specifying which range of values should be considered valid
for this measure (currently this applies to the Indicator Tree and the Measures tab only).

> i nval i dVal ue (optional, default: -) is the text that should be displayed when an invalid value is set for
the measure (currently this applies to the Indicator Tree and the Measures tab only).

> noVal ue (optional, default: ?) is the text displayed when no value exists for this metric in the database
(currently this applies to the Indicator Tree and the Measures tab only).

>

The attributes allowed for the Conput at i on element are as follows:

> target Artef act Types isthe type of artefact targeted by this definition. For more information about
artefact types, consult Section 3.2, “Artefact Types”.

> st ored (optional, default: true) defines whether a derived measure's value is stored in the database
(true) or discarded (false) after an analysis.

> result specifies how the measure is computed from other metrics values. Identifiers used in the result
are measurelds, and the syntax is described in Chapter 5, Expression Syntax.

The measure defined is then used with its identifier, prefixed with B. for base measures, or prefixed with D.
for derived measures. The following example shows the use of a derived measure for a computation:

<Comput ati on target Art ef act Types="APPLI CATI ON; FOLDER; FI LE; CLASS; FUNCTI ON'
resul t="(D. MET_OKR+D. RULE_CKR)/ 2" />

Tip: Inheritance
Analysis models support inheritance and overriding of metrics according to the following rules:

> Ifa metricis defined twice for a type, the first definition takes priority for this artefact type. An INFO
message is displayed in the Validator to inform you that a definition is overriden by another one.

> A metric definition for a specific type overrides a metric definition for a more generic type (typically
an alias).

As a result, the following definitions are allowed in your Bundl e. xm :

> Specifying a different computation for one sub-type
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<Artefact Type i d="MODULES" hei rs="FUNCTI ON' />
<Artefact Type i d="FUNCTI ON' hei rs="C_MODULES; PHP_MODULES; JAVA_MODULES" /
>
<Measur e neasurel d="VG' defaul t Val ue="1">

<Conput ati on targetArtefact Types="MODULES" resul t =" CCN+ TERN+OREL+ANTH
+CABL- ( CASE+DEF) " />

<Conput ati on targetArtefact Types="PHP_MODULES" resul t =" CCN+TERN+OREL
+ANTH' />
</ Measur e>

> Overriding a computation imported from another file by specifying it before the file import

<?xm version="1.0" encodi ng="UTF-8"?>
<Bundl e xm ns: xi ="http://ww. w3. or g/ 2001/ Xl ncl ude" >
(...)
<Measur e measur el d="COWR"' def aul t Val ue="0">
<Conput ati on target Art ef act Types="CODE" resul t ="| F( ELOC+CLOC=0, - 1,
(CLOC+MLOQ) / ( ELOG+CLOC) ) " />
</ Measur e>
<xi:include href="../../Shared/basic_definitions/conr.xm" />
</ Bundl e>

Rules are a specific type of measure. They do not return a numeric value like other measures, but the location
within the source code where the rule was broken. Squore does not define any rule by itself, but requires a
mapping between the rules defined in the external tools? that provide the compliance measure and internal
concepts (and properties files).

An example of rule definition is provided below:

<Measur e neasurel d="R_NOGOTO' type="RULE"
cat egori es="SCALE_SEVERI TY. REQUI RED; SCALE_PRI ORI TY. HI GH"
fam | i es="REQUI RED; ANALYSABI LI TY; M SRA; CF; STRP" t arget Art ef act Types="FUNCTI ON'
def aul t Val ue="0" />

The attributes allowed for the Measur e element of type rule are as follows:

> measur el d is the unique identifier of the rule, as used in the properties files.
> type isalways set to RULE for rule measures.

> t ool Nane (optional, default: empty) is the name of the tool, e.g. FindBugs, SQUORE, CPPTEST that
submitted this metric, to be displayed in the Findings tab. It is generally only specified when you are defining
a metric as a rule that will trigger a finding.

> t ool Ver si on (optional, default: empty) is the tool version displayed together with the t ool Nane in
the Findings tab.

> cat egori es defines the scale level returned by Squore when the rule is violated.
> fam | i es putstags onthe measure. Acommon tag is TAB, which displays the rule in the user interface.

> target Art ef act Types isthe type of artefact targeted by this definition. For more information about
artefact types, consult Section 3.2, “Artefact Types”.

> def aul t Val ue sets the default value to be used if no value is found for this metric.

2 Many Data Providers provide rule compliance measures: Checkstyle, Checker, FindBugs, etc.
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> manual (optional, default: false) is used when you want to define a rule that can be added manually to
an artefact in the artefact tree. Manual findings can be added by users with the required permissions via
a context menu in the Artefact Tree.

A simple way to override a rule that is defined somewhere in your model is to use an Updat eRul es section
in your Analysis bundle:

<Updat eRul es>
<Updat eRul e neasur el d="R_NOGOTO' di sabl ed="tr ue"
cat egori es="SCALE_SEVERI TY. CRI Tl CAL"/ >

</ Updat eRul es>

This syntax allows you to import a ruleset from the Shared folder and modify some of the rules if they do not
fit your target model.

The Updat eRul es element takes one or more Updat eRul e elements where you need to define:

> measur el d (mandatory) is the ID of the rule you are overriding

> di sabl ed (optional, default: false) lets you specify that the rule should be turned off in your model
when set to true

> cat egori es (optional, default: no override) allows adding new categories or adjusting existing
categories for a rule

Scales define grades and boundaries for measures, in order to translate them into more understandable
information. The ScaleLevel sub-element defines the ranges in the scale.

<Scal e scal el d="SCALE_EC' >
<Scal eLevel |evel | d="UNKNOMW' bounds="];0[" rank="-1" />
<Scal eLevel |evel | d="LEVELA" bounds="[0;0]" rank="0" />
<Scal eLevel |evelld="LEVELB" bounds="]0;1]" rank="1" />
<Scal eLevel |evelld="LEVELC' bounds="]1;2]" rank="2" />
<Scal eLevel |evel |d="LEVELD' bounds="]2;3]" rank="3" />
<Scal eLevel |evelld="LEVELE' bounds="]3;4]" rank="4" />
<Scal eLevel |evel | d="LEVELF" bounds="]4;5]" rank="5" />
<Scal eLevel |evel |d="LEVELG' bounds="]5;]" rank="6" />

</ Scal e>

In this example, the scale SCALE_ECassociates different levels to a measured value:

> If the measured value is less than 0, the levelld is UNKNOWN with ranking -1.

> If the measured value is exactly O, the levelld is A with ranking 0.

> If the measured value is between 0 (excluded) and 1 (included), the levelld is B with ranking 1.
> If the measured value is between 1 (excluded) and 2 (included), the levelld is C with ranking 2.
> If the measured value is between 2 (excluded) and 3 (included), the levelld is D with ranking 3.
> If the measured value is between 3 (excluded) and 4 (included), the levelld is E with ranking 4.
> If the measured value is between 4 (excluded) and 5 (included), the levelld is F with ranking 5.

> If the measured value is more than 5 (excluded), the levelld is G with ranking 6.
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Warning
The use of unions in scale bounds has been deprecated since Squore 16.0. You now need to use two
distinct scale levels, as shown in the following example:

Old syntax:

<Scal e scal el d="SCALE_EC2" >
<Scal eLevel |evel Id="LEVEL_I N' bounds=" ]0;10[]|]10; 100[" rank="0"/>
<Scal eLevel |evel | d="LEVEL_OUT" bounds="[10; 10]" rank="1"/>

</ Scal e>

Current syntax:

<Scal e scal el d="SCALE_EC2" >
<Scal eLevel |evel Id="LEVEL_IN LON bounds=" ]0;10[" rank="0"/>
<Scal eLevel |evel | d="LEVEL_QOUT" bounds="[10; 10]" rank="1"/>
<Scal eLevel |evel Id="LEVEL_I N H GH' bounds=" ]10;100[" rank="0"/>
</ Scal e>

Scales can be overridden for a specific artefact type, as shown below:

<l ndi cator indicatorld="VG neasureld="VG' scal el d="VG'
target Art ef act Types="CODE" />

<Scal e scal el d="VG'>
<Scal eLevel |evel | d="UNKNOMN' bounds="];0[" rank="-1" />
<Scal eLevel |evel | d="GREEN' bounds="[0;6]" rank="0" />
<Scal eLevel |evel I d="YELLOW bounds="]6;10]" rank="1" />
<Scal eLevel |evel Id="RED' bounds="]10;[" rank="2" />

</ Scal e>

<Scal e scal el d="VG' target Art ef act Types="COBOL_PROGRAM' >
<Scal eLevel |evel | d="UNKNOMN' bounds="];0[" rank="-1" />
<Scal eLevel |evel | d="GREEN' bounds="[0; 10]" rank="0" />
<Scal eLevel |evel | d="YELLOW bounds="]10;20]" rank="1" />
<Scal eLevel |evel |Id="RED' bounds="]20;[" rank="2" />

</ Scal e>

The scale VG applies to all artefacts of type CODE, however, for artefacts of type COBOL_PROGRAM, the scale
levels have different bounds than for other types (as specified via the t ar get Ar t ef act Types attribute).

You can use scale macros in order to avoid duplicating a scale and use parameters ({0}, {1}...) to define the
scale level thresholds:

<Scal eMacro i d="RGB">
<Scal eLevel |evel | d="UNKNOMN' bounds="];0[" rank="-1" />
<Scal eLevel |evel | d="GREEN' bounds="[0;{0}]" rank="0" />
<Scal eLevel |evel | d="YELLOWN bounds="]{0};{1}]" rank="1" />
<Scal eLevel |evel |d="RED' bounds="]{1};[" rank="2" />

</ Scal eMacr 0>

Scales defined by a macro and its parameters are then specified as shown below:

<Scal e scal el d="VG' macr o="R&" vars="6; 10" />
<Scal e scal el d="VG REVERSED' nacro="RGB" vars="10;6" />
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Tip

The UNKNOWN level receives special treatment when it comes to showing a trend:

2> When the rank goes from the UNKNOWN level to any other level, the trend is shown as:
@
> When the rank goes from any level to UNKNOWN, the trend is shown as:
@
The Scal e element accepts the following attributes:

> scal el d (mandatory) the unique identifier of the scale

> target Artef act Types (optional) the specific artefacts that this scale applies to. If this attribute is
omitted, then the value of t ar get Art ef act Types specified for the indicator using this scale is used.

> macr o (optional) specifies the id of the ScaleMacro used to define this scale
> var s (optional) is a semicolon-separated list of parameters to pass to the ScaleMacro to define this scale

> | sDynami ¢ (optional, default: false) whether the scale levels are dynamic or not. Read more about the
concept of dynamic scales in Section 3.12, “Dynamic Scales”.

Scale levels are defined using one or more Scal eLevel sub-elements, with the following attributes:

> | evel | d (mandatory) the unique identifier of the scale level.

> bounds (mandatory) the value limits for this scale level. Infinite bounds can be specified by omitting the
number, e.g.: [0;[ or [0;] for any null or positive number.

> rank (mandatory) the weight of the scale which is used when aggregating values.

The levellds are then mapped to their language-specific attributes in a properties file. For the previous
example, the file Per f or mancelLevel s_en. properti es gives the following mapping:

LOP. LEVELA. MNEMO=A

LOP. LEVELA. NAME=Level A

LOP. LEVELA. COLOR=0, 81, 0

LOP. LEVELA. | MAGE=. . / Shar ed/ | nages/ i nages/ per f A. png
LOP. LEVELA. | CON=. . / Shar ed/ | mages/ i cons/ per f A. png

The trend icons (new, improved, deteriorated and stable) that appear in the artefact tree and the dashboard
tables can also be customised in a properties file as shown below:

EVO. TREE_NEW | CON=Descr i pti on/ new. png
EVO. TREE_DOWN. | CON=Descr i pti on/ down. png
EVO. TREE_UP. | CON=Descr i pti on/ up. png

EVO. TREE_EQUAL. | CON=Descri pti on/ equal . png

EVO. TABLE_NEW | CON=Descri pti on/ new. png
EVO. TABLE_DOWN. | CON=Descr i pti on/ down2. png
EVO. TABLE_UP. | CON=Descri pti on/ up2. png

EVO. TABLE _EQUAL. | CON=Descri pti on/ equal . png

Indicators associate a measure with a scale.
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<I ndi cat or indicatorld="ROKR REQ' neasurel d="ROKR REQ' scal el d="SCALE DECI LE"
fam |ies="TAB" displ ayTypes="VALUE; LEVEL" />

The attributes allowed in the | ndi cat or tag are the following:

> i ndi cat or | d (mandatory) the unique identifier of the indicator being defined.
> measur el d (mandatory) the unique identifier of the measure to map.
> scal el d (mandatory) the unique identifier of the scale to be used for the measure.

> target Artefact Types (optional) is the type of artefact targeted by this indicator. For more
information about artefact types, consult Section 3.2, “Artefact Types”. If you do not define a target artefact
type for an indicator, then the types specifed for the measure or the scale associated with the indicator
are used.

> fam | i es (optional) the families associated with the indicator.

> di spl ayTypes (optional, default: empty) specifies which details relative to the indicator should be
displayed in the Indicator tree on the left of the dashboard. The accepted values are

> LEVEL to display the level name of the indicator after its name
> VALUE to display the actual value of the metric associated to the indicator after its name

> di spl ayedScal e (optional) allows displaying an alternate scale in the indicator details popup in the
Explorer instead of the real scale associated with the indicator. This is generally useful when you are using
a complicated scale internally but you want to show something simpler to your users instead (when using
dynamic scales for example). This attribute accepts any valid scale ID from your model.

> di spl ayedVal ue (optional) allows displaying an alternate measure in the indicator details popup in
the Explorer instead of the real measure associated with the indicator. This is generally useful when you
are using a measure internally that would not make sense to end users but you want to show something
simpler instead (when using dynamic scales for example). This attribute accepts any valid measure ID from
your model.

Tip
In order to quickly define an indicator using the same value fori ndi catorl d, neasur el d and
scal el d you can use this quick notation syntax:

<I ndi cat or indi catorld="TEST _COVERAGE"' />

Squore will automatically assume that measureld and scaleld for this indicator are also
TEST_COVERACE.

Advanced Examples

1. Defining a single indicator that uses different measures depending on the type of artefact:

<l ndi cat or indicatorl|d="WEl GHTED _NCC' neasur el d="\WEl GHTED_NCC'
target Art ef act Types=" CLASSES; MODULES; CODE_SPECI FI CATI ONS" />

<l ndi cat or i ndicator|d="WEl GHTED_NCC' neasur el d="WEl GHTED_NCC_DENSI TY"
target Art ef act Types="PACKAGES; FI LES" />

2. Defining a single indicator that uses different scales depending on the artefact type:

<l ndi cat or i ndi cator|d="COVPLEXI TY"
target Art ef act Types="APPLI CATI ON; SOURCE_CODE; FOLDER; FI LES; CLASSES; MODULES; CODE_SPECI FI CATI
>

30
Ref : CFG_Squore Version : 18.0.18
Date : 27/09/2019

https://www.squoring.com/

© 2019 Squoring Technologies All rights reserved. This material may not be reproduced, displayed, modified or distributed without the express prior written permission of the copyright holder.
Squore is protected by an Interdeposit Certification registered with Agence pour la Protection des Programmes under the Inter Deposit Digital Number IDDN.FR.001.390035.001.5.P.2013.000.10600.



duiis SQUORE

Configuration Guide

<Measur e neasur el d=" COWPLEXI TY"
target Art ef act Types="APPLI CATI ON; SOURCE_CODE; FOLDER; FI LES; CLASSES; MODULES; CODE_SPECI FI CATI
def aul t Val ue="-1">
<Conput ati on target Art ef act Types="CLASSES; MODULES; CODE_SPEC! FI CATI ONS"

result="..." />
<Conput ati on target Art ef act Types="APPLI CATI ON; SOURCE_CODE; FOLDER; FI LES"
result="..." />

</ Measur e>

<Scal e scal el d="COVWPLEXI TY" nacro="TRAFFI C LI GHT" vars="5; 30"
tar get Art ef act Types="APPLI CATI ON; SOURCE_CODE; FOLDER; FI LES" />

<Scal e scal el d="COVPLEXI TY" macro="TRAFFI C LI GHT" vars="20; 200"
target Art ef act Types="CLASSES; MODULES; CODE_SPECI FI CATI ONS" />

An indicator must be specified as the root indicator for a each artefact type. The root indicator is the top-level
mark displayed next to an artefact in the artefact tree.

<Root | ndi cat or i ndi cat or | d="MAlI NTAI NABI LI TY"
art ef act Types="APPLI CATI ON; FI LE; FUNCTI ON" />

> i ndi catorl d the unique identifier of the indicator chosen as root.

> art ef act Types is the type of artefact for which this indicator is the root indicator. It is one or more of
APPLICATION, SOURCE_CODE, FOLDER, FILE, CLASS, PROGRAM, FUNCTION, or any other type defined for
your project. Note that the indicator must exist for all the types of artefacts specified.

Note
A root indicator must be based on a derived measure, not a base measure. If the measure you want
to use as an indicator is a base, add a dummy derived measure as shown below.

Before:

<Measure id="ROOT" targetArtefact Types="TYPE" def aul t Val ue="0" />

After:

<Measure id="ROOT" targetArtefact Types="TYPE" default Val ue="0">
<Conput ati on target Art ef act Types="SOVE_OTHER TYPE" resul t ="B. ROOT" />
</ Measur e>

In order to allow users to relax or exclude artefacts from the projects from the Artefact Tree, you need to
reserve one measure that uses a special attribute used for relaxation and specify to which artefact types it
applies.

The following is a basic example of how to allow users to relax folders and files in your model:

<!l -- nyModel / Anal ysi s/ Bundl e. xml -->

<Art ef act Type i d="RELAXABLE" hei rs="FOLDER; FI LES" />

<Measur e neasurel d="RELAX" targetArtefact Types="RELAXABLE" def aul t Val ue="0"
usedFor Rel axati on="true" />
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Warning
Only one measure in your model may use the usedFor Rel axat i on attribute.

By adding these two lines in your model, you allow users whose role grant the View Drafts of Projects and
Modify Artefacts privileges to use the relaxation mechanism. For more information about using artefact
relaxation from the web Ul, consult the Getting Started Guide or the online help.

Impact on computations

When an artefact is relaxed, its metrics are ignored when computing metrics for other artefacts. This makes
sense for example when relaxing a folder full of third-party code, because you may not want the total number
of software lines of code to include third-party code.

In other situations, it does not make sense to exclude all metrics from relaxed artefacts: If you are analysing
components of a system and aggregate memory usage information up to the application level for example,
third-party components for which you relax source code issues should still be part of the total memory usage
for the system. In the latter case, you can use the cont i nueOnRel axed attribute to indicate that some
or all measures should be included in computations even if the artefact has been relaxed. This is explained
in the two examples below.

In the following code cont i nueOnRel axed is set to true for the metric used to mark artefacts as relaxed
(usedFor Rel axati on). As a result, all measures of the relaxed artefact are included in computations for
other artefacts:

<Artefact Type i d="RELAXABLE" heirs="FOLDER; FI LES" />
<Measur e nmeasur el d="RELAX" target Artef act Types="RELAXABLE"
usedFor Rel axati on="true" conti nueOnRel axed="true" defaultVal ue="0" />

In the following code, cont i nueOnRel axed is set to true at computation-level. As a result, the measure
MEMORY is included in computations even when the artefact is relaxed. No other measures are included in
computations for relaxed artefacts, since cont i nueOnRel axed is omitted from the definition of RELAX:

<Art ef act Type i d="RELAXABLE" hei rs="FOLDER; FI LES" />

<Measur e measur el d="RELAX" targetArtefact Types="RELAXABLE"
usedFor Rel axati on="true" defaultVal ue="0" />

<Measur e neasurel d=" MEMORY" def aul t Val ue="0">
<Conput ati on target Art ef act Types="APPLI CATI ON; FODLER" resul t =" SUM FI LE. MEMORY
FROM DESCENDANTS" conti nueOnRel axed="true"/ >

</ Measur e>

Only artefacts of type FOLDER and FILES should be relaxable. If you need to find out if an artefact is relaxed
in your model, you can use the | S RELAXED ARTEFACT() function described in the section called
“Conditional and Level-Related Functions”.

Squore allows you to define links between artefacts. The links are generally created by Data Providers in your
model (see Section 2.6, “Creating your own Data Providers and Repository Connectors”), and are displayed
automatically in tables on the dashboard, as shown below:
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Links to related requirements and tests in the scorecard of a requirement

Links in the scorecard can be clicked to navigate to the target artefact directly.

Tip
For more information about advanced display options for links, consult the section called “Scorecard
Tables”.

Basic links are declared in the analysis model using a Li nks element, which accepts the following attributes:

> i d (mandatory) is the unique identifier for the link type in your model

> srcArtefact Types (optional, default: any) is a list of possible artefact types that can generate inbound
links for this type of link.

> dst Art ef act Types (optional, default: any) is a list of possible artefact types that this type of link can
link create outbound links to.

The links shown in the picture above can be defined as follows:
<Li nk id="TEST" srcArtefact Types="REQUI REMENT" dst Art ef act Types="TEST_CASE" />

<Li nk i d="RELATED_REQ' srcArtef act Types="REQUI REMENT"
dst Art ef act Types="REQUI REMENT" />
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Tip

Itis not strictly necessary to declare all your basic link types in the analysis model, but doing so allows
you to use a condition in the LI NKS() function, which you can read about in the section called
“Conditional and Level-Related Functions”.

You can also create advanced links in your analysis model by declaring computed links,. Computed links allow
you to add conditions to the source and destination artefacts and create links that follow artefacts recursively,
which are a great way to implement traceability between artefacts. Here are a few examples of computed links:

1.  Provide links to all complex functions at application level:

<Conput edLi nk i d=" COVWPLEX_MODULES" >
<StartPath srcArtefact Types="APPLI CATI ON' scope="DESCENDANTS"
dst Art ef act Types="MODULES" dst Conditi on="VG &gt; 10" />

</ Conput edLi nk>

You can then use this link to display a treemap of all complex functions at application level in your
dashboard:

<chart type="TREEMAP" id="TREEMAP_LI NK_EXAMPLE" | i nkType="COVPLEX_FUNCTI ONS"
col or Fr om ndi cat or =" ROOT" >
<neasur e>SLOC</ neasur e>

</chart >

2. Provide links at application level to all complex functions in files with over 100 lines of code:

<Conput edLi nk i d="LARGE_FI LES W TH_COVPLEX_FUNCT| ONS" >
<StartPath srcArtefact Types="APPLI CATI ON' scope="DESCENDANTS"
dst Art ef act Types="FI LE" dst Condi ti on="SLOC &gt; 100" />
<Next Pat h scope="DESCENDANTS" dst Art ef act Types="MODULES" dst Conditi on="VG
&gt; 10" />
</ Conput edLi nk>

3.  Provide links from high level requirements to tests linked to lower level requirements: A data provider
provides a basic link between requirements and tests, and a basic link between related requirements. The
model recursively traverses the hierarchy of requirements to link the highest-level requirement artefact
to the test artefact attached lower-level requirements.

<I-- Define basic |link between requirenment artefacts (REQU REMENT) -->
<Link id="REQ' srcArtefact Types="REQU REMENT"
dst Art ef act Types="REQUI REMENT" />
<!-- Define basic |links between a requirenent artefact (REQU REMENT) and a
test artefact (TEST) -->
<Li nk id="TESTED BY" srcArtefact Types="REQU REMENT" dst Artefact Types="TEST" /
>
<l-- Conpute link fromrequirenment to test recursively:
1. Follow REQ li nks recursively
2. Follow link fromrequirenent to test
Resul t :
- Alink is created fromthe top requirenent to the test
- Intermediate |links are kept between all traversed artefacts -->
<Conput edLi nk i d="REQ TO TEST" >
<StartPath |ink="REQ' recurse="TRUE" keepl nt ernedi at eLi nks="TRUE" />
<Next Pat h | i nk="TESTED BY" />
</ Conput edLi nk>

4. Provide links at application level to requirements with failing tests in highly complex modules: A data
provider provides a basic link between requirements and tests and a basic link between a test and the
tested code. The model dynamically computes the requirements with failing tests and provides links at
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application level to the unsatisfied requirements involving functions with a cyclomatic complexity greater
than 10.

<l-- Define basic |links between code/test and test/requirenent -->

<Li nk id="TESTED BY" srcArtefact Types="MODULES" dstArtefact Types="TEST" />
<Li nk id="SATI SFI ES" srcArtefact Types="TEST" dst Artefact Types="REQUI REMENT" /
>

<I-- Compute |ink between conplex code failing tests and associ at ed
requi rement:
1. Find all conpl ex nodul es under application
2. Followthe link to the associated test if the test is failing
3. Followthe link to the associated requirenent -->

<Conput edLi nk i d="FAl LI NG REQ RI SK" >
<StartPath srcArtefact Types="APPLI CATI ON' scope="DESCENDANTS"
dst Art ef act Types="MODULES" dst Conditi on="VG &gt; 10" />
<Next Pat h | i nk="TESTED_BY" dst Condition="I|F(FAI LED)" />
<Next Pat h | i nk="SATI SFI ES" />

</ Conput edLi nk>

5. Provide links at application level to all change requests artefacts addressed in the git commit used for
the analysis: A data provider parses git logs to create a basic link between a commit ID and the CR it
fixes and another basic link between the commit ID and the code it impacts. The model then dynamically
computes a changelog of CRs fixed in the commit ID specified for this analysis, with links to individual
CR artefacts clickable at application level.

<I-- Avail able artefact types:

- aG@T COMT is an artefact with textual information for COWM T_I D
- APPLI CATI ON was provided G T_COW T as textual information

- each change request was inported in the project as a CR artef act

<!-- Define basic |links based on git conmit information -->
<Li nk id="FI XES" srcArtefactTypes="G T_COW T" dst Artefact Types="CR' />
<Li nk id="CHANGED FI LE" srcArtefact Types="FI LES"

dst Art ef act Types="GA T_COW T" />

<I-- Compute |inks between source code files and CRs:
1. If a conmit ID was specified at application level, find all file
descendant s
2. If the conmit I D matches the one at application level, followthe link to
the conmit
3. Reach the CR and use it as the endpoint for the link fromthe application
| evel -->

<Conput edLi nk i d=" CHANGELCG' >
<StartPath srcArtefact Types="APPLI CATI ON'
srcCondi ti on="NOT(EQUALS(COMWM T_ID, ''))" scope="DESCENDANTS"
dst Art ef act Types="FI LES" />
<Next Pat h | i nk="CHANGED FI LE" dst Condi ti on="EQUALS( APP(COW T_I D),
COWMT_ID)" />
<Next Pat h | i nk="FI XES" />

</ Comput edLi nk>

A Conput edLi nk always has a starting point defined with a St art Pat h element and one or more
optional Next Pat h elements designed to keep following links as needed.

The full syntax for Conput edLi nk is as follows:

> i d (mandatory) is the identifier for the type of link you are declaring

The full syntax for St ar t Pat h and Next Pat h is as follows:
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> | ink or scope (mandatory) define the type of relationship between the artefacts to follow:

> Use | i nk="BASI C_LI NK_|I D" to follow a relationship already defined by a basic link (using a
computed link inside the definition of another computed link is not supported)

> Use scope="CH LDREN| DESCENDANTS" to follow a relationship between an artefact and its
children only or all its descendants

> srcArtefact Types and dstArtefact Types (optional for link, mandatory for scope in
St art Pat h ) define the source and destination artefact types that should be used as endpoints for the
computed link. When using | i nk="BASI C_LI NK_| D", the source and target artefact types are taken
from the definition of BASI C_LI NK_I D. Note that these attributes are not necessary in a Next Pat h
definition.

> srcCondition and dst Condition (optional, default: no condition) allow setting a condition for
the source or destination artefact. You can use any computation that will be evaluated for each potential
endpoint of the computed link to filter it out and skip creating a link when the condition is not met.

> recur se (optional, default: false) allows to keep looking for destination artefacts recursively to create
more links. This attribute can only be used with | i nk relationships.

> keepl nt er nedi at eLi nks (optional, default: false) saves all links created between artefacts by
following this path when set to true. By default or when set to false, only one link is created between the
source and destination artefacts. This attribute is only taken into account when r ecur se is set to true.

> dst ToSr ¢ (optional, default: false) allows reversing the link direction. It is assumed by default that the
link goes from the source artefact towards the target artefact. Set this attribute to true to define that the
link should go from the target artefact towards source one.

Constants are used to resolve a symbol to a number. They are defined with the Const ant XML tag.

<Constant id="H S MET" val ue="12" />
Two attributes are required to define a constant:

> id the unique identifier of the constant.

> val ue the value of the constant.

A constant can then be used in a computation by prefixing it with C. , e.g.:

<Conput ation target Art ef act Types="APPLI CATI ON; FOLDER; FI LE; CLASS; FUNCTI ON'
resul t="100*(1- (MET_KQ' C. HI S_MET))" />

A constant can also be used in a scale level. Note that in this kind of usage, the constant ID does note require
a prefix, as shown below:

<Scal eLevel |evelld="LEVELG' bounds="]5;]" rank="H S_MET" />

Dynamic scales are scales whose levels use measures instead of absolute bounds. They are useful when one
metric has a different meaning according to the context in which it is read. In software development for
example, you may accept a certain amount of specification changes at one stage of the process, but completely
want to prohibit it at another stage. This section takes you through an example that can be implemented easily
in your model with the use of dynamic scales.
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What we want to guarantee with our dynamic scale, is that during three different phases of development, our
requirements stability indicator is evaluated differently, as represented below:

100
a0
80
70
G0

a0

30
20 1

10

=& Requirement Stahility £ Excellent Zone CFine Zone E'Worrying Zone M Critical Zone

Requirement Stability by Development Phase.

The following is an example of a dynamic scale definition for a KPI that evaluates the stability of requirements
as excellent, fine, worrying, critical or unknown:

<Scal e scal el d="DYN_SCALE_REQ STABI LI TY" isDynam c="true">
<Scal eLevel | evelld="DYN _EXCELLENT" bounds="[ APP( EXCELLENT_ THRESHOLD);["
rank="0" />
<Scal eLevel |evel | d="DYN FI NE"
bounds="[ APP( FI NE_THRESHOLD) ; APP( EXCELLENT_THRESHOLD)[" rank="1" />
<Scal eLevel |evel | d="DYN WORRYI NG'
bounds="[ APP( WORRYl NG_THRESHOLD) ; APP( FI NE_THRESHOLD) [ rank="2" />
<Scal eLevel |evel | d="DYN CRI Tl CAL"
bounds="[ APP( CRI Tl CAL_THRESHOLD) ; APP( WORRYl NG THRESHOLD)[" rank="3" />
<Scal eLevel |evel | d="DYN UNKNOWN' bounds="]; APP(CRI TI CAL_THRESHOLD)[" rank="4" /
>
</ Scal e>

Note
Only measureld or APP(measureld) are allowed in the bounds attribute.

Compared with the examples of scales shown in Section 3.6, “Scales”, note the use of the i sDynani ¢
attribute and how the bounds are expressed with measures instead of actual values.
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The threshold measures can vary for each analysis and/or for each artefact type, and the scale may therefore
be different as time goes by. There are two ways they could be set:

1. By using attributes at application levels so that users define the values of the thresholds manually.

2. By computing the thresholds during the analysis with | F(), CASE() or other available functions
described in Section 5.1.3, “Functions”

Here is an example setting the thresholds according to a PHASE attribute set by the user before running an
analysis (more information about attributes is available in Section 8.2, “Attributes”:

<I-- Attribute Definition in Wzard -->
<tag type="mul ti pl eChoi ce" name="Devel opnment Phase: " measur el d=" PHASE"
def aul t Val ue="SPECI FI CATI ON" di spl ayType="r adi oButt on"
target Art ef act Types="APPLI CATI ON' >
<val ue key="SPECI FI CATI ON' val ue="1" />
<val ue key="PROTOTYPI NG' val ue="2" />
<val ue key="I| MPLEMENTATI ON' val ue="3" />
</tag>

<I-- Metrics Definition in Analysis Mdel -->

<Measur e neasurel d="PHASE" target Artef act Types="APPLI CATI ON' def aul t Val ue="0" />
<Const ant i d="PHASE SPECI FI CATI ON' val ue="1" />

<Const ant i d="PHASE PROTOTYPI NG' val ue="2" />

<Const ant i d="PHASE | MPLEMENTATI ON* val ue="3" />

<I-- Threshol ds Conputation in Anal ysis Mdel -->
<Measur e neasur el d=" EXCELLENT THRESHOLD' >
<Conput ati on targetArt ef act Types="APPLI CATI ON"
r esul t =" CASE( PHASE,
C. PHASE_SPECI FI CATI ON: 60,
C. PHASE_PROTOTYPI NG 95,
C. PHASE | MPLEMENTATI ON: 100,
DEFAULT: -1) "/ >
</ Measur e>
<Measur e neasurel d="FlI NE_THRESHOLD" >
<Conput ati on targetArt ef act Types="APPLI CATI ON"
r esul t =" CASE( PHASE,
C. PHASE_SPECI FI CATI ON: 30,
C. PHASE _PROTOTYPI NG 80,
C. PHASE | MPLEVENTATI ON: 99,
DEFAULT: -1) "/ >
</ Measur e>
<Measur e neasur el d="WORRYl NG THRESHOLD" >
<Conput ati on targetArt ef act Types="APPLI CATI ON"
r esul t =" CASE( PHASE,
C. PHASE_SPECI FI CATI ON: 10,
C. PHASE _PROTOTYPI NG 40,
C. PHASE | MPLEMVENTATI ON: 95,
DEFAULT: -1) "/ >
</ Measur e>
<Measur e neasurel d="CRI TI CAL_ THRESHOLD" >
<Conput ati on target Art ef act Types="APPLI CATI ON"
r esul t =" CASE( PHASE,
C. PHASE_SPECI FI CATI ON: 0O,
C. PHASE_PROTOTYPI NG 20,
C. PHASE | MPLEMVENTATI ON: 90,
DEFAULT: -1) "/ >
</ Measur e>
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The final REQUI REMENTS_STABI LI TY indicator is associated with a static scale that uses the same ranks
as the dynamic one, and its value is assigned by retrieving the desired rank from the dynamic scale using the
FI ND_RANK() function:

<I-- Static scale to base the KPI on -->

<Scal e scal el d="SCALE_REQ STABI LI TY">
<Scal eLevel |evel | d="EXCELLENT" bounds="[0;0]" rank="0" />
<Scal eLevel |evelld="FINE" bounds="[1;1]" rank="1" />
<Scal eLevel |evelld="WORRYI NG' bounds="[2;2]" rank="2" />
<Scal eLevel |evel Id="CRI Tl CAL" bounds="[3;3]" rank="3" />
<Scal eLevel |evel | d="UNKNOMN"' bounds="[4;4]" rank="4" />

</ Scal e>

<!-- |Indicator definition -->
<I ndi cat or indicatorld="REQUI REMENTS STABI LI TY" neasurel d="REQ STABI LI TY_RANK"
target Art ef act Types="APPLI CATI ON; FOLDER; FI LE" scal el d="SCALE_REQ STABI LI TY" />

<l-- The base neasure that holds the actual raw value of Requirement Stability --
>

<Measur e neasur el d=" REQUI REMENTS_STABI LI TY_METRI C'
target Art ef act Types="APPLI CATI ON; FOLDER; FI LE" def aul t Val ue="0" />

<I-- A tenporary nmeasure to conpute the rank of the nmetric on the dynanic scale
-->

<Measur e neasurel d="REQ STABI LI TY_RANK" >
<Conput ati on stored="fal se" targetArtefact Types="APPLI| CATI ON; FOLDER; FI LE"
resul t =" FI ND_RANK( DYN_SCALE_REQ STABI LI TY, REQUI REMENTS STABILITY METRIC)" />
</ Measur e>

For more information about the FI ND_RANK( ) function, refer to Section 5.1.3, “Functions”.

Tip

When using dynamic scales, the scale and measure computed for an indicator may not make sense
for the end user. In this case, you may want to change what the user sees via the use of the
di spl ayedScal e and di spl ayedVal ue attributes in your indicator definition. For more
information about this syntax, consult Section 3.7, “Indicators”.
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4. Decision Models

This chapter details the concept of the decision model, and the methods available for building an action plan
in Squore.

A Decision Model defines how to build an Action Plan in Squore. The list of action items triggered during an
analysis defines the to-do list that can be followed to improve the quality of a project.

There are two types of decision models available in Squore:

> If you have a precise idea of which actions items should be part of your action plan for your model, you can
define a list of tests to run against the metrics generated when running an analysis to build an action plan.
This type of action plan is described in Section 4.3, “Trigger-Based Action Plans”.

> If you prefer to build an action plan automatically based on the findings found during the analysis, you can
let Squore build a prioritised action plan according to the categories of findings which are most important
to you. This type of action plan is described in Section 4.2, “Dynamic Action Plans”.

Note

It is currently not possible to configure a decition model that uses both manually-set triggers and
dynamic findings prioritisation.

The easiest way to instruct Squore to build a dynamic action plan for your model based on the findings
generated during an analysis is to ensure that your model folder contains no Deci si on/ Bundl e. xmi file.

A list of the Top 40 valuable actions will be created for the project. This list is shown to all users in the Action
Items tab of the Explorer.
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Top 40 valuable actions

Id: Type: s
Id & Type = Since =
¥ 218655 Avoid Throwing Mull Pointer Exception 5-A 2080-wk3 (828)
F 218673 Override Both Equals And Hashoode 54 2080-wk3 (B28)
b 218677 Suspicious Equals Method Name S5-A2080-wk3 (828)
3 218648 Use Proper Class Loader 5-A 2080-wk3 (B28)
¥ 218662 AM: Creates an empty zip file entry 15-4.2080-wk3 (828)
F 218675 Bx: Primitive value is boxed and then immediately unboxed 54 2080-wk3 (B28)
3 218656 CM: Class defines clone() but doesn't implement Cloneable S5-A2080-wk3 (828)
3 218657 CHN: Class defines clone() but doesnt implement Cloneable 5-A 2080-wk3 (B28)

Part of the Top 40 valuable actions dynamically generated for a source code project

By default, action items are created based on findings in the project using these criteria:

> Findings with the lowest remediation cost
> Findings with the highest severity

» Findings with the lowest number of occurrences

This can be specified in your Bundl e. xm as follows:

$SQUORE_HOVE/ conf i gur ati on/ MyModel Fol der/ Deci si on/ Bundl e. xm :
<Bundl| e>
<Fi ndi ngsActionPlan |imt="40">
<Cat egoryCriterion type="COST" scal el d="SCALE_REMEDI ATl ON'
pref erencelLevel =" MEDI UM' excl udeLevel s=" UNKNOAN; NONE" / >
<Cat egoryCriterion type="BENEFI T" scal el d="SCALE_SEVERI TY"
preferencelLevel =" MEDI UM' excl udeLevel s=" UNKNOAN; | NFORMATI ON* />
<QccurrencesCriterion type="COST" preferencelLevel =" MEDI UM' />
</ Fi ndi ngsAct i onPl an>
</ Bundl e>

Dynamic Action Plan Syntax
The Fi ndi ngsAct i onPl an element accepts the following attributes:

> |imt (optional, default: 40) defines how many action items to generate

> priorityScal el d (optional, default: SC_DEFAULT_PLANNER_PRIORITY) defines the priority scale
used in the Action Items tab to distribute the action items. The default scale uses 20 levels to spread all the
possible combinations of remediation costs, severities and number of occurrences evenly. You can define
your own scale with more or less levels and even or uneven levels to distribute the combinations of possible
action items.

Ref : CFG_Squore Version : 18.0.18
Date : 27/09/2019

https://www.squoring.com/

© 2019 Squoring Technologies All rights reserved. This material may not be reproduced, displayed, modified or distributed without the express prior written permission of the copyright holder.
Squore is protected by an Interdeposit Certification registered with Agence pour la Protection des Programmes under the Inter Deposit Digital Number IDDN.FR.001.390035.001.5.P.2013.000.10600.



duiis SQUORE

Configuration Guide

There are three types of criteria that you can use to prioritise findings:

> A Cat egoryCriterion togenerate action items for findings of a certain category

> An COccurrencesCriterion to prioritise generated action items according to the number of
occurrences of corresponding findings

> A Variabl eCriterion toprioritise action items according to a specific indicator

Each type of criterion accepts the following attributes:

> scal el d (mandatory, not supported for VariableCriterion) is the scale to look up to build the criterion on.

>indicatorld (mandatory, only supported in VariableCriterion) is the indicator to specify a
VariableCriterion

> type (optional, default: COST) defines which end of the scale to pull findings from in priority. Supported
values are:

> COST to get findings with the lowest rank on the scale turned into action items first. This makes sense on
a remediation cost scale, where you want to fix findings with the lowest remediation cost first.

> BENEFIT to get findings with the highest rank on the scale turned into action items first. This makes sense
on a severity scale, where you want to fix findings with the highest severity first.

> excl udelLevel s (optional, default: none) allows excluding scale levels from the criterion. This attribute
allows a list of scale levels, as shown in the example above.

> pref erencelLevel (optional, default: MEDIUM) is used to weigh the criterion against the other criteria
in the overall calculation of the action item's priority. Supported values are:

> VERY_LOW
> LOW

> MEDIUM

> HIGH

> VERY_HIGH

Here is an example that expands on the default shown earlier to take into account the test coverage of artefacts
and make sure that action items are generated mostly for artefacts with a high test coverage ratio. The scale
used as well only contains five levels from P1 to P5 and will single out very high and very log priority items
(the relevancy of an action item is a number between 0 and 100 that is measured against this scale to define
the priority):

$SQUORE_HOVE/ confi gur ati on/ MyModel Fol der/ Deci si on/ Bundl e. xm :
<Bundl e>
<Fi ndi ngsActionPl an |imt="40" priorityScal el d="SCALE_LEVEL_FI VE" >
<Cat egoryCriterion type="COST" scal el d="SCALE_REMEDI ATl ON'
pr ef erencelLevel =" MEDI UM' excl udeLevel s=" UNKNOAN; NONE" / >
<Cat egoryCriterion type="BENEFI T" scal el d="SCALE_SEVERI TY"
pr ef erencelLevel =" MEDI UM' excl udeLevel s=" UNKNOMN; | NFORVATI ON' />
<CccurrencesCriterion type="COST" preferencelLevel ="MEDI UM />
<Variabl eCriterion type="BENEFI T" preferencelLevel ="VERY_H GH
i ndi cat or | d="TEST_COVERAGE" />
</ Fi ndi ngsActi onPl an>
<Bundl e>

Where SCALE LEVEL FIVE is:

<Scal e scal el d="SCALE LEVEL FI VE">
<Scal eLevel |evelld="P0" bounds="[O0;5]" rank="0" />
<Scal eLevel |evelld="P1" bounds="]5;15]" rank="1" />
<Scal eLevel |evel ld="P2" bounds="]15; 65]" rank="2" />
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<Scal eLevel |evelld="P3" bounds="]65;85]" rank="3" />

<Scal eLevel |evelld="P4" bounds="]85;95]" rank="4" />

<Scal eLevel |evelld="P5" bounds="]95;100]" rank="5" />
</ Scal e>

If you want to use a combination of metrics to trigger action plans instead of relying on prioritising findings,
Squore allows building your own specification of triggers for action items. The following is an example of a
Decision Bundle where an action item is based on specific triggers:

<?xm version="1.0" encodi ng="utf-8" standal one="yes" ?>
<Bundl e>
<Deci sionCriteria>
<Deci sionCriterion dcld="DR FU UNTESTABLE" cat egori es="SCALE PRI ORI TY. MEDI UM'
r ol es="DEVELOPER; PRQJECT_MANAGER' target Art ef act Types="FUNCTI ON' >
<Tri gger s>
<Tri gger >
<Test expr="1S_CRI TI CAL_COVWPONENT" />
<Test expr="VG' bounds="[20;[" descrld="UNTESTABLE VG' pO="#{MEASURE. VG" />
<Test expr="NEST" bounds="[4;[" descrl d="UNTESTABLE NEST"
pO="#{ MEASURE. NEST}" />
<Test expr="NPAT" bounds="[800;[" descr| d="UNTESTABLE NPAT"
pO="#{ MEASURE. NPAT}" />
</ Trigger>
<Tri gger >
<Test expr="VG' bounds="[50;[" descrld="UNTESTABLE VG' pO="#{MEASURE. VG" />
</ Trigger>
</ Tri gger s>
</ Deci sionCriterion>
</ DecisionCriteria>
</ Bundl e>

A DecisionCriterion is an action item definition. At least one Tri gger must be true to
trigger the automatic generation of an action item on an artefact whose type is defined in the
target Art ef act Types attribute of a Deci si onCriterion . A trigger is true when all its tests
evaluate to true.

Tip

When using ther ol e attribute for a Deci si onCri t eri on, you limit the visibility of the Action
Items defined to the roles listed only. If the attribute is not present, then the action item is visible
to all users who can view the project.

Note
Remember that a decision criterion will evaluate its Triggers using OR, whereas a trigger will evaluate
its Tests using AND.

Writing a Test

Writing a test, requires using the mandatory expr attribute, which is the expression being tested for, in the
form of a computation. See Chapter 5, E