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1 Introduction

SolidSTASoftware Trend Analyzer) is a softwaspplicationthat helps understanding, analyzing and
managing the evolution of software projectecaded in softwareversioningrepositories such as
Subversionor CVS.SolidSTAenables users to discoveand analyze variousorrelationsthat exist
between the data stored in a software repository, such as the file structure, the project team, the
change mments, and various software quality and complexity indicat8rech analyses are useful in a
variety of scenarios, such as performiggality assessmentsf previously unknown software as a due
diligence investigatortaking decisiondor releasing, refaaring, or migrating softwareas a project
architect; monitoring development and maintenance progress as a project leader; and learning a new
software stack as a new project member.

1.1 Supported configurations

TheSolidSTAnalysis tool is an endser clientapplication which connects itself with the server hosting
the actual software repository to perform the analysitie current version dbolidSTAupportsout-of-
the-box investigations of Subversioand CVSrepositories.Other repository types are suppad on
demand via customized pltgs'.

In order to runSolidSTAthe following minimal configuration is required:
o Operating system: Windows 2000, NT, XP or Vista (3@tiitdows 7 (32bit) oLinux
. Memory: 512 MB minimun® GB advised

J Graphics card: Ope&SL 1.0 compliant in futlolor (RGBA) mode, resolution of 1024 x 768
minimum, 1280 x 1024 or higher advised

. Hard disk spacet00 MB free minimum. The actual amount of free space required is dependent
on the size of the analyzed repository and the typamdlysis being performed

2 Installation

This section describes the installationSwlidSTAWe assume further that the reader has the
appropriate installer for the considered platforfor Windows, this is a wizatthsed executable
application.

Whenrunning the installer(which is for the largest part sedixplaining) you will be offered the option

to select from several modes. The minimal mode installs only the strictly required components, and uses
minimal disk space. The full mode installs also somamgkes of datasets from already analyzed
repositories, and can be used to learn the functionsSofidSTAwithout having to first connect to a
remote repository However, this mode requiresxtrafree disk space.

! Existing SolidSTA clients use the tool with custom developedmitfor GIT, PVCSM Synergy and Clearcase
repositories.
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3 Main functions

In this section, the mairuhctionality ofSolidSTAs described. After reading thigou should be able to
perform a basic scenari@onnect to a repository, gahe data, compute some quaji indicators and
visualize them. @ get a better understanding of ho®olidSTAan be usedo answerreatlife, complex
guestions, the reader is advised to study the use case examples descrit®ettion.

3.1 GuUllayout

SolidSTAomes as a Graphics User Interface (GUI) withulttwindow environnent. Most windows
have a fixed oranchored position in theool layout and can only be hidden or shotvhe main
components of the layout are depicted filgurel. They are:

1. Themetric selectionpanel This is used tgelectthe SolidSTAyuality indcators (i.e., metrics)
that are displayed as colors in the project evolution view.

2. Thepreset controller This is usedb control the way in which multiple metrics are combined
into the color used in the project evolution view. The preset controllefuigher presented in
Sction3.5.12

3. Theview selector. This is used teelectwhich wirdows, or data viewsare shown on the screen
at a given momengseeFigure2).

4. Thecode browser This is used to bwse the source code of a project and to retrieve evolution
information. The code browser fsirther described in Secth 3.2

5. Theproject evolution view Thisis used todisplay the evolution of (a selection dfles from a
software project. This window is one of the most important work areasSofidSTAThe
evolution view ifurther described in SectioB.4.

6. Thetop menu. This is used to manage the extraction and analysis projects, and to ctirgrol
various tool settings.

The exceptions are the version info display (further described in Se&#pand the command log (described in
Section3.2), which are floating windows.

© 2007-2010 SolidSource BV www.SlidSourcd T.com
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3.2 SolidSTA project management

3.2.1 Creating a new project

To start working withSolidSTAone needsfirst to create a new project. This can be domg&ing the
[Fildb S & Xltry in the top menu A project settings dialog appear§igure 3). Next, inputthe
address of thedesiredrepositorywhich you want to analyz& he format of this address depends on the
actual settings used when the reptwsy was created.

For example, ssume yolthave a Subversion repository which you would check out usiogmamand
like:

svn checkout -- username guest svn://svn.win.tue.nl/repos/MCRL2 MyWorkingFolder

Figure3 showshow the requiredinformation needs to be filled in for theheckout commandshown
above.

Edit project settings El

—Project details

Project name  |mCRLE
Praojeck bype  |SVN j
Protocal  |svn j
IIRL|swn.win. tue. nlfreposMCRLZ

User name  [guest

ik Cancel

Figure3: The project settings dialog

Project name This field is used to give a local name to the project. You can input here any
youlike. The project will be listed under this name in the available project table
is used for loading an existing projeEiqure4).

Project type These fields have to be set depending on the actual repository Beexample, &
Subversion (SVN) repository admits several protocol types, such as svn, http,

Protocol or file, whereas a CVS repository uses different protocols (e.g., pserver). Deps
on the protocol, several additional fields may be shown.

URL This feld is the address where the repository is located, without the svn:// prefix

User name This field is the actual name which will be used to connect to the repository
password is required for that user name, it will be asked later during the pregtc
up.
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Finally, note that SolidSTA does not need the name of the local working folder where to transfer the
repository data, e.gMlyWorkingFolder in the above command line. SolidSTA will cache only the required
repository data, which is a small part tiettotal repository size, in its internal database.

Open analysis projeck El

Praoject | #Files | Last update | Mew
Free Deskkop 29 2010-02-10 Edit
m_RLZ 2635 2007-03-02

Delete

[Load |

Dismiss | Help |

Figure4: The open analysis project dialog

After filling in the project settings, the new creatpdoject willappear in the list of available projest
which can be displayed using tffigilerbh LJS yeXt® in the top menuBy pressing theljpad button
(seeFigured), the newly created project is made activall commands from this point will be run dnis
project. At this point a passwords also askedor future access to the associated repositoty.the

actual user and repository combination does not require a password, or if you want only to access the
data cached locally bgolidSTAyou can simply presthe Esckey. By pressing th&nter key in the
password fld you indicate that a password is needed and that this is efnpty

3.2.2 Loading a project

Sdecting an existing entry in the list of available projects does automaticallymake the project
active For this, you should use tHé&oad button or to doubleclick the project nameAfter loading a
project, thecode browserwindow displays the information that hdmen previously retrieved from the
LINE 2 @gdsitéryiin an earlier work session witBolidSTAIf any (see Figure5). In cag of a new
SolidSTAproject, no information has been retrieved yet from the associated repository, so the code
browser will be empty.

3.2.3 The code browser window

This window shows a file tree view of the already loaded information from the repository, arshtee
selections during previous analysis sessions. The file (or folder) names shown here indicate the files or
folders in the repository at the last time when SolidSTA did connect to the repository. The names of
0KSaS FAfSa | yR cergehtR Bough) abeyiaeally céckes hyNsblidSVA. $aib@ sure that
this information is always ufp-date, you need to synchronize it with the associated repository by

¥Some repositories (e.g., Subversion) can make a distinction between a (required) empty password and a not
required/unknown password.
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pressing thgUpdate file list] button in the information acquisitiorrontrol panel at thebottom of the
window (Figureb).

— Available file selections

Selection 1

> Saved selections

-

—Praoject File tree \

=8 Ej Free Deskkop -
EI,__] Wrender

----- ] #render.h

----- ] CoOPYING

----- ] ®render.c

----- ] Composite.c

----- ] Xren.derint.h > File tree

----- [ configure. ac

----- ] AddTrap.c

----- ] IMSTALL

Progress o
indicators

Control panel for
acquiring evolution info

Update Clear Update Clear Update ancel
file list file list history  history  snapshot operation
info info contents

Figure5: The code browser displays previously retrievéigs and controls the acquisition of evolution information

The colored icorshownin front of a file name indicates the type of informati@mached locallyby
SolidSTAor that file (see alsd-igureb):
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e awhite iconindicates thatno information about that fileis present inSolidSTAexcept the file
name

e apink icon indicates thaSolidSTAas alreadycachedchangeinformation about thecommit
moments of thatfile, the author$ of the changes dommit9, and the commit logs.If this
information is available, basevolution investigations can be performed on thgsociated file.

Bringing information from a repository is an incremental process. Natfalimation is retrieved in one
single step. Insteadhe process is divided ithree steps:

3.2.4 Step 1z Retrieving the files list

First afile list of the files avdable n the repository needs to be retrieved. For thisessthe [Update

file list] button (Figure5). Depending on the type of repository and the network connection, this can be
a time consuming operation During this processan update being processeihdicata is displayed in
the progress indicatoarea of thecode browserwindow (igure5). This indicator is actually displayed
every time an operation modifying the cached information is perforrbgdSolidSTAe.g.update the
files list clearthe fileslist, etc

it
L

Figure6Y LY RAOFG2NJ F2NJ Iy dzZLJRFGS 6SAy3a LINROSaasSR Ay GKS at N

You should use thpdatefile list] button every timeyou desire to be sure that the locally cached files
list is synchronize@ith the actual files list in the repository. This action is quite similar to the periodic
checkout command issued by developers via their local Subversion clients.

3.2.5 Step 2z Retrieving change information

After retrieving the files list, the next step is to retriete changehistory information of one or several
files from the associatedepository. For this, first select thdiles of interestin the code browserBy
default, all files i.e. the entire tree shown in the code browsare selected However, if the project is
very largeretrieving changeinformation for all those filegan be a time consuming operatioflso, in
some cases, one is only interested in quickly examiningetadution of a subset of files, for example a
particular folder.

In such cases, you want to select a subset of the entire file tree shown in the browser. T@adeldet

in the tree click using thdeft mousebutton on the respectivdolder itemin the tree browser. This will

create a new selection having the folder items as contents. You can then process only this selection
further, for example to retrieve change information. Additional information on managing selections is
discussed in Sectidh3.

Once a selection isvailable, press thepdate history info] button in the code browsewindow Figure
5). This will initiate a connection to the repository and locally btimg changeinformation, or version
list, for the selected filesThe changeinformation is the minimum required in order to perform basic
investigations on the evolution of a project.

*In this document, we use the ternasithorsand developersnterchangeably.
® Subversion repositories, as opposed to ©W&s, should be quite fast at this step.
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3.2.6 Step 3z Retrieving file content information

The third and last step is to retrieve informati@m the actualcontent of one or several filegor a
defined set of snapshots (i.e., time moment§pr detailed information on defining snapshots see
Section3.4.2 Just as for the retrieval of change information, this carabbengthy process, as the actual
file contents of albefinedsnapshotof the selected set of files must be transferred from the repository.
Hence,making a selection ahe files of interestis alsorecommended in this caséfter making this
selection,press the[Update snapshotcontents button in the control panelwindow. This will initiate a
connection to the remote repository and transfer the contentdtué definedsnapshotof the selected
files. Thefile contentinformation enablesSolidSTAo conpute code metrics and performeith-depth
investigations on the evolution of a project.

If updating the contents of a given selection takes too long, e.g. because of a too slow connection or
because the selection to update is too large, you can presgGhaceloperation] button in the code
browserwindow.

3.2.7 Information retrieval and the project evolution view

During the three steps of information retrieval, the project evolution view will change its appearance, to
indicate the actual amount of informationurently available locally t&olidSTAFigure7 shows the
project evolution view in its three states: before retrieving the file list (a); after retrieving the file list but
before retrieving thechangehistory (b); and after retieving thechange historfc). The actual meaning

of the information presented in the evolutias described in the next section.

a) b) " C)

Figure7: Project evolutionview during the three steps of retrieving information from a repositg:
a) before retrieving the file list b) after retrieving thefile list but before retrieving thechange history c)after retrieving the
change history

3.2.8 Getting information on the retrieval process

When performingthe above retrievalbperations(file list, changehistory, and contents)the Update
being processedhdicator is displayedFigure6). One can get more detailed information about the
status of theupdate operation by displaying the command log winddvar this,pressthe [Command
log] button in theview selector(Figure2).

© 2007-2010 SolidSource BV www.SlidSourcd T.com
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3.3 Managing selections

A typical repository contains thousands or even tens of thousands of files. Clearly, it is not practical to
analyze or visualize all these files in th@me time. To help coping with scalgolidSTAets users
perform all its operations osubsetof the entire repositorySuch asubset of files and folders is called a
selection In this section we explain how selections can be managed. The actualiopsran selections

are described in the other chapters of this manual.

@ SolidSTA: Free Desktop
File Tomks Settngs Help

T
b

Metrics | clusters |

Available metric filkers  Authors

v Authors & alanh
Complexity @ branden
File bype: O dee

7] L s

Find text D
selection view 3255 evolution view
O
W ket

P ARSERRERNT RN

_cfg | ~
Available file selections 4 ot POp'dZLJ YS Y dz [a
isrender/.cvsignare :
ferender/AUTHORS Selectlon
T farender/tddTrap o
C||C|( Jrender/COPYING

A

Firendler/ChangeLog
~ ‘ i Xrndn‘ " .C
[

=[] Fres Desktop SRrETTY
e ] Rrender isrenderiFiter.c

| zrende S E Rl I

Sarender/INSTALL

Firender/takefile am
FHrenderNEWS
en

isrenderiPoly ¢
irirender/README
istrender Trap.c

click fsrenderTric

ssrenefirenckr-def.cpp
Hrende

CTRL+clic

FsrenderFeganh

- render/xrender pein
*;l | ||V ﬂ | [
wenders]  \

file browser

[ Cispalyed Fies: 2a [ [

zo0z-03-04

‘ selectionsaving
‘ selectionloading

Figure8: Managing file selections iBolidSTA
Blue arrows indicate selection creation, red arrows indicate selection usage

Figure8 shows the management of selectionsSolidSTAnd the widgets involved in this proce3e
available selections are displayed irsaection view Clicking on a selection in this view makes it the
target of subsequent analysisperations. For example, this selection becomes the input of the
visualization shown in the project evolution view (see Sec3idion the project evolution view).

Selections can be created in different ways. The easiest svaydlick on a folder in the file browser
view. The respective folder (and all its contents) will be added to a new selebtiomwill be loaded in

the evolution view. By holding down the CTRL button during this process, the selection will be saved in
the selection viewor further reference, and its name will be the same as the folder name

A second, more involved method to create selections uses the evolution ageexplained further on in

A A wr

Gal 1 Ay3 s 84 (SOERRYY
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3.4 Project evolution view

Theproject evolution viewis one of the main work areas 8blidSTAThis viewdisplays the evolution of
a selected set of filefrom all files existent in the repositorAs explained, e minimum amount of
information requiredby this view is the&ehangeinformation for the files in the selected sethis can be
retrieved using thePpdate history info] button in thebutton in thecode browsemwindow (seeStep 2¢
Retrieving change information Bection3.2.5).

The project evolution view offers several investigation tools for the evolution of the files. These are
described next.

3.4.1 File layout

Once thechangeinformation is cachedthe history ofeach file is depicted as a horizontal stripe, made
of rectangularsegments Figure12). The evolution of the entireset of selected files in the evolution
view is depicted as a stack of horizontal stripes, one per fitee atop the other The horizontabxis
encodes time. fie verticalaxisstacks the files in the selected file set

In the default modegach file appears asdark grey stripe, starting at the moment when the file was
first committed to the repositoryThin brown vertical lines indicate when the file has been changed
after the creation moment, so they correspond to tbemmitmoment of a new file veisen (Figure9). A
timeline bar is displayed atop of the project evolution view.

commit moments file start moment . )
T 11 IIIIIII\III IIIIIIII/IIIIII=tlmellne

2001 2002 2003
| frendBlsrender b | 1 |l

| |
larendetfconfigure ac
| frencetisrendere: | | I}\\ | / I |l
firenderiChangeLog \ /
irendeiGlyph.c | | |
frrenderfrrenderin b /
farendbliPicture.c /

Farender fhakefile am
Farender fxrender pc.in
|

Tarender fPaly ..

Figure9: Timdine, files, and commit moments in the evolution view

3.4.2 Defining snapshots and a focus interval

Snapshotsare time instanceslefined by the SolidSTA user witlamgivenproject evolutiontime frame
These time instances are usedragerence moments when ggairing content information (see Section
3.2.6). Afocus intervalis a time interval defined by the SolidSTA user within a given project evolution
time frame. This interval is used to focus analysis activitiea specific evation interval(e.g., sorting
FAESAa 2y | Ol BA.3.Béth sfigpsh@sSand{the ©dus idtefval are mechanisms for focusing
the analysis on specific moments or periods during the evolution of a project, and catty geeedup
analysis task®r large projects.
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Clear focus
_ Snapshot markel interval
Focus interval
N /
e N
rrrrrrrrrrrrrjprmsgeget 1117 117 1T 1T 1 1T T T 1
|2|:||:|3 'I 2004 ¥ ‘ersion 2 2005 3
! af
Snapshot ] |
Rename
| - N |
Select date | Spapshot popup menu

FigurelO: Snapshots and focus interval

To create a snapshot, doubtdick the left mouse button in thémeline area ofthe project evolution

view. To dit the snapshot properties doublelick the left mouse button on the snapshot marker. A
pop-up menu will appear with three alternatives: change the name of the snapshot, delete the snapshot
and select a calendar date.

To create a focus interval, click addag the right mouse button in thémeline area ofthe project
evolution view. To clear the interval, press th€lear focus intervalputton in the top right corner of
the view Figurel0).

3.4.3 Ordering files on the vertical axis

The ordering of events on thhorizontal direction is fixed, given by timelowever the ordering inthe
vertical direction can behanged, according twarious criteria. The various file sorting options are
availableby clicking the rightnouse button in he evolution view. This shows a pap menu with
several sorting options. Files can be sorted on:

e Type:files are sorted based on the type, i.e.extension Files with the same extension come
one after the other.

e Creation time files are sorted based onhite momentwhen they have been fst committed to
the repository.

e Activity: filesare sorted based oithe number of versions they hawe the current focus interval
(see Sectior8.4.2. Hles with many versiond.e. changed mantimes,are placedat the top of
the evolution view. &ss active fileare placed at the bottom.

e Textsearchesg KSy dzaAy3a (KS seéeSdctomd.5.9, flesare sortafl oasell gh 0
the number of versions in whichgiven textsearchoccurs.

e Local similaritywhen a file is selected in the project evolutionviéva SS G KS Wal { Ay 3
section below)files will be sorted based on their evolutiomngliarity with the selected file.

¢ Similar transactionfiles are sorted such that the files that have beesommitted in the same
transaction as a s@ | f fefSréncel¥ NI y & lappeaa2tife®op. The reference traamtion is

© 2007-2010 SolidSource BV www.SlidSourcd T.com
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indicated by the position of the mouse pointer along the horizontal (time) axis in the ewolut
view at the moment when the sorting peyp menu was invoked.
e Invert sort the order of filesn the vertical direction is reversed

File arrange

Sort alphabetically
- an bype

- an creation kime
- on activity \- Sort operations
- on kext hits

- on local similaritsy

- on similar transackion

Inverk sark

Compuke similarity

Rernove bransackion
Remove cross transactions
Remove selecked versions

Group selecked »
et cluskering score

Compute clusters Group operations
Clean clusters
Preserve clusters

Save selection
Save frequency lisk
Take snaphat

Figurell: The popup menuin the evolution view enableshangingthe order of files inthe vertical direction

3.4.4 Grouping files

Besides sorting, we also would like to group filesed on the computed metrics. TH@roup selectedl

option in the rightbutton menu of the evolution view allows doing thathis submenu listsllavisible
metrics (see SectioB.5 on how to make metrics visible). Grouping on a metric listed in this menu will
arrange files, in the evolution view, so that those files having the same value of that metric come one
after the other.

b2dS GKIFIG GKS YSFIyAy3a 2F WKI @Ay 3 (K Smetidtyp&andd | f dzS
the metric values selected in the respective color encoding

3.4.5 Advanced file sorting options

Besides sorting the files in the evolution view baddds can also be groupdd more complex ways,

based on their evolution similaritywithin the current focus interva{see also Sectioa.4). This more
advanced feature is available via tf@mpute clugers] entry in the popup menu.
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When displayingoftware metrics (see SectioB.5), a selection of files based on metric values can be

made The {Group selectefientry in the popup menuenables the user to choose the metric based on
which thefile selection will be performed.

S WCAG HEtQ T22Y Timeline

() mam

©

Magnitude bar WCAG (2

Figurel2: Thedecorations of theproject evolution view

The evolution view contains a humber afntrols which show information and also allow performing
several navigatiofunctions (sed-igurel2). These are explained below.

3.4.6 Other file operations in the evolution view

Besides sorting and grouping, the pop menu of the evolution vieseeFigurell) offers a number of
additional operations that can be useful during analysis.

e Compute similarity computes arevolutionsimilarity measure to be displayed in the vertical

magnitude bar. The reference file for this similaritgasure is the file currently pointed at with
the mouwse.

¢ Remove transactionremoves from the evolution analysis the commits that are similar to the

one pointed with the mouse. This operation is useful for discarding @ystem transactions
related to, for example, code beautification.
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¢ Remove crossystemtransactions creates a list of crossystem transactions that are
candidates for discarding from the analysis. This option is useful for filtering out transactions
that refer to uninteresting development events such as code beautifications, when gplarge
of the system is updated, without a change in the functionality of the system.

¢ Remove selected versionsemoves from the evolution view all commits that are marked using
a metric value widget (see Secti8rb).

e Save seletion: saves the current selection of files and commits (see Se8tB)n

e Save frequency listsaves the list of files in the current selection together with an indication on
the amount of commits in the current focus intervd@he data is saved using@mma separated
valuesformat, and can be imported for further processing in other applications.

e Take snapshotsaves a snapshot image of the evolution view in the PNG graphics format. This
option is useful for saving analysisages, for example, for later use in a report, or for posting
on the web.

3.4.7 Zoom and pan

When the number of files displayed in the project evolution view is too large, one can get detailed
information by zooming in and by panning thiew. This can be donesing the preset zoom buttons of

the project evolution view (se€igurel?). The[Ft to bar] button zooms in so that the file stripes are
large enough for one to see their detailes, e.g. names.[fhall] button zooms the vievout, thereby
reducing all file stripes to thin pixel lines. This mode is useful when one is interiestdataining an
overview of a larg@roject.

Besides these preset zoom levels, one can manually control the zoom Iigctor

e pressing CTRL and rolling timeuse whee(for the vertical direction)

e pressing CTRL+ALT and rolling the mouse wheel (fdratizontal direction)
The scroll bars can be used for pannfegrolling)the view.

3.4.8 Magnitude bar
At the left side of the project evolution viewe seea thinvertical bar. Thidar can be usedo display
various metriccomputed on the entire history of a file.

So far, he metricsthat can be displayed in the magnitude bar are:
o the activity of a file, or itshnumbe of versions
e thetext hits, ornumber ofconmit logs of a file in which a given text ocgurs
e evolutionsimilarity of all files to a reference file

Thesemetrics arealsoused as criteria for sorting the fil§see earlier in thisextion).
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The displayed metric ithe magnitudebar can be chosen byressing the red arrovbutton at the
bottom of the bar. The name of the actual selected meisishownin the Settingstab of the Control
Panel.In the same tabpne can als@pecifyhow the metric will be displayed. Available alternatives are
bar chartsand ablue-to-red colorrainbow map(see also Sectiod.9).

3.4.9 Making selections

The project evolution view allows the user to malegiousselections of files. Selections enable users to
focus their investigations on a group fies, as explained in Sectidh3. Selections are also useful for
speeding up the data retrieval operatiorfdiscussedin Section3.2), as these operationare only
executed on the set of selectdiles.

Selections can be doria the evolution viewsimilar to listselections in other programs. rAouse click

selects one file. Pressing SHIFT while clickindefthenousebutton selectsgroups of contiguous files
PressingCTRIwhile clicking the lefmouse buttonenablesselecting individudliles. Releasing the SHIFT

or CTRL key creates the selection, which gets added to the selection view, and also becomes the target
shown in the evolution view.

By default, selections are made by keeping the setifites from a larger set. If desired, selections can
be made byeliminatingthe selected files away and keeping the rest (i.e., a negative or subtractive
selection). This can be done hglding down the ALT keys while making the selection using the above
procedure

3.4.10 Showing detailed version info rmation

This window is used to display detailed information aboudiraglefile version. When this window is
enabled using theviews selector (see SectiorB.1), it showsthe log messagéeft by the committer or
author, of the fileversion atwhich the mouse points in the project evolution vieMoving the mouse in
the evolution view dynamically updates the contents of the version information window.

3.5 Visualizing metric values

SolidSTAenables the user tosisualize a wide range ehetrics and quality indicatorsconcerning the
evolution of files in a given repositorffor each version of each file in the evolution view, the value of
the selected metric of interest iypicallyencoded ashe color of the stripe segment corresponding to
the respective version.

When severalmetrics are available for a projeaisers can chooswhichto display using théeftmost

widget (checkbox list) in thdéetrics tab of the Control PanelFigure 13 shows the Authors and

a0/l 65Qa O2YLX SEAGe YSGONRO& YI RSor@hformatiorfos hoW 2 ¥ (1 KS
compute various evolution metrics BolidSTAsee further SectioB.7.

For each dible metric, the Metrics panel shows a separate widget displaying howdhgsof that
metric are mapped tacolors These widgetsare calledmetric value widgets. For exampleiigure13

® By metric, or indicator, we understand here any data attribute which is associated with a file version, whether
numerical (e.g. age or size), textual (e.g. file name) or categorical (e.g. author ID or extension)
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metrics.

Metric value widgets are used tocustomize the way we mapmetric values to colorsSince these
mappings are quite specific for various metric typthgy are implementedhs customizableplug-ins in
SolidSTAHence, different types of metrics can have different types of metric value widgets.

The entries in the color encoding widgets are clickable and editable, so users can for example change

the colors used for particular metric valuess@|l when one or more values are selected in a color
encoding widget, only the file versions having those values will be shown in the evolution viesarThis
beusedi 2 LISNF2NY aAYLX S odzi dzaS¥dz |FylfeaSaFdrAl]S daa
this, you would need to enable the Authors metric, and then select in its color encoding widget the entry

for the author called XSeveral entries in a list can be selected in the same time. To deselect all entries

in a list, make the metric for thdist invisible (uncheck it in the leftmost list widget in the Metrics tab),

and then check it back on.

A number of metrics, with corresponding color encodirags,availablein SolidSTAy default. These are

the Authors, File type Find text and Folder metrics Other metrics are available as optional ping.
Optional metrics include th&lcCabe complexityMethods, Code sizeand Debugging activitymetrics.
Other optional (custonbuilt) metrics may be available (provided by SolidSource or other parties that
are licersed to buildSolidSTAlug-ins).

3.5.1 Authors

The ID of the author who committed given file versioiis mapped to colorsAslider at the bottom of
the list of authors enables users to indicate a decay factor foMthewledg€® | Y haslzbdughdlJ
system. This is useful when visualizing trends of knowledge distribution (see Se6fion

3.5.2 File type
Thefile type, i.e. extension, is mapped to colors.

3.5.3 Find text

The versionavhose commit logsontain a given texare magped to colorsThe Find text color encoding
widget contains an interface to add and remove text fragments to search for, and also to customize the
colors of the file versions whose logs contain those teXersionswhose commit loggontain two or

more o the searched keywostre displayed it predefined colog red.

3.5.4 Folder

The path to which a file belong$ss mapped to colorsin other words, files orthe samepath will be

shown using the same colok slider at the bottom of the folder list enableseus tocontrol when two

TAESa NS O2yaARSNBR (2 0SS 2y GKS dalryS LI GKeéaod [ 2
f2 with the path /usr/files/bar/f2. The slider at the bottom of the Folders color encoder widget controls

the number of palh elements, counted from the root downwards, used when checking if two files are on

the same path. For example, if this sliders the value 1, only the first path element is compared. In our
example, since both f1 and f2 are in /usr, they will be considem the same path. If the slider has the
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value 2, the first two path elements are compared, i.e. /usr/files in our example. Again, f1 and f2 will

then be considered as being on the same path. If the slider has the value 3, then f1 and 2 will not be
conh RSNBR G2 0S8 2y (GKS &alyYS LI GKZ aiyoO0S GKS (KANR
f2. The Folder metric is useful in visually highlighting files which are close in the directory structure of a
project.

355 - A# AAAGO Al i bl AGEOU

Thismetric encodes theso-called McCabe, aryclomatic complexity of a source code fil€his is a well

known measure in software engineering of the complexity of a fragment of clndeitively, the

cyclomatic complexity of a piece of code is equal to the numbealtginative execution paths, or

decision points, in the code. Code with high cyclomatic values, e.g. functions with a complexity larger
than 10..20, is considered complex to understand and mainfsiernative aggregations of this metric
aregiveninadip-downlist¢ KAa | ff2¢ga RAaALIXFI@Ay3a GKS alO/lo6SQa O
The slider at the bottom of the list allows controlling the range units used for coloring. Higher slider
values aggregate larger ranges into the same color, and aefuluwhen the total range of the
complexity is high. Smaller slider values use finer ranges (smaller intervals) per color, and are useful
when the total range of the complexity is lower.

¢ KS a Oc¢ommeSitgcalor encoder is only available @&projed where the McCabe metric has been
previously computed using a metric calculator (see Se@i@n Also, note that this value is computed,
thus visualized, only for certain source code files (e.g. C, C++, Java), and defiifelynonsource
code files, (e.g. images).

3.5.6 Methods

The methods metrigives a list of all methodand plain functionsn a project andcencodes the presence

of a methodin a given version. This color encoder is only available in the project where dfexipr

methods have been previously identified using a metric calculator (see S&foh & F2NJ 1 KS a O/ |
complexity, this metric is only computable on certain types of source files (C, C++, Java).

3.5.7 Code size

The Code sizenetric encodes the size of a projectounted in lines of code (LOG$ing various

alternative aggregations which are available in a elogvn list. The displayed value intervals can be

adjusted using the slider at the bottom of the list. This color eecdd only available in the project

where the size metric has been previously computed using a metric calculator (see Sentiés for

0KS aStiK2Ra 2NJ alO/ | 6SQa Y Sfar baur€exodé filed +EYISVAINA O A4 2V

3.5.8 Debugging activity :

The Debugging activity metriencodes the location of the reports on debugging activity based on
information provided by Bugzilla databases. This color encoder is only available in the projecbudpere
fixing activities hae been previously computed using a metric calculator (see Se8ti)n
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Figurel3: The Metricstab of the control panelkd ¢ K S

tSFTayzaid

G§KS | dzil K2 N&A

visible (checked). The middle and right lists show the color encodings for these two metrics.

3.5.9 Customizing the color encodings for metrics
The colors assigned by encoders to a given value or interval can be changed ufGiwptige coldr

entry in the popup menu associated with each color encoder list (Fegurels).

The olor encoderwidgetscan also be used to displatatisticsassociated with each entry in the list. By
choosing thg Showstatistic_name] type of entries in the assciatedright-mousepop-up menu, a blue
bar that indicates the value of thattatisticis displayed for each entry in the ligtlso, the list can be

sorted increasingly or decreasingly on the value of this statistic.

For example,Figure 14 shows the color encoder widget fahe Authors metric, after the §how

#versiong statistic is enabled, and with the dzii K2 NJ L 5 &

a2 NI SR

statistics. This sorting, as well as the colored bars in the idget; clearly show thakeithp, the author
at the bottom of the list, is responsible for about 60% of the total number of versions in the project
evolution. His color is red. Looking at the file versions in the evolution view, we can see when, and which

files, did he modify.
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Figurel4: File versions colored by author metric. The Authors color encoding widget shows the authors sorted in increasing
order of number of committed versions

} Value enhancer entries
} Export entries
Sort entries

Show metric entries

Figurel5: Popup menu associated with a color encoder list
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