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1 Introduction

Solid Software Xplorg6olidSXis anapplicationthat helpsyouexplore,analyze, andinderstandthe
sourcecode of(large)softwaresystemsA good understandingf a software systersupports decisions
for code refactoring, removing code clones, identification of design patternsgadggingto name a
few examplesAs such$SolidSXs a useful tool for software developedgsignersand architects.

Instead of displaying the code textually, SolidSX represents the software system graptieatiyman
visual system is known to haedighdata bandvidth and tiroughput,and SolidSX uses thisoperty to
conveylarge amounts of informatioto the user by creatingovel,high quality visualizations of the
software In that senseSolidSXs better suited togaincodeinsight thanclasstaltext-basedapproaches.

SolidSXisualizeghe followingaspects of thesoftware system
1 Source codelements such as namespaces, classes, and methods.

1 Theelementhierarchy, or in other words the nestingtructure of elements Typically,
namespacesontainclasses, classes contain methods, diat other hierarchies can be thought
of.

1 Relations. Elements have variougpes ofrelations between them. For example, a method that
calls another method has a daljrelation. Another example is an inheaitce relation from one
class to another.

1 SolidSX visualizesetricson both elements and relationExamplemetricsare the number of
local variabledines of codeandcodecomplexity.

SolidSXnakes(large)datasetsinsightful by combining these aspects into a single visualizatiobgnd
facilitatingeasyinspection and navigatiothrough a useffriendly interface Hardware-accelerated
OpenGL graphiare used teensure high visual qualitfast performance, and smabh navigation

Some of thedatures ofSolidSXare:
9 Visualizes large software systems using stftthe-art visualization techniques

1 Uses hardwareaccelerated OpenGL graphics for high quality visualizatindsmooth
navigation.

1 Provides alear,minimd interface for high ease of use.

1 Extracsinformation from Microsoft NETprojects, written in any of theNETlanguages, such as
C#, Visual Basic, Visual C++ (managed), and SilveFlghsource code is not needéguaist
import your executable or DLL.
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1 Can be used stardloneto analyze any compiledNETassemblybut can also béully integrated
with Microsoft Visual Studio as a pHig When used as a pltig you can navigate between
source code and visualization while you are coding, making Solict8Xenient developer tool.

1 SolidSX is not limited Exploringsoftware systems, but can be usgxnvisualize other
dependency data you might haas well.If you want to know more about importing your own
data, see Sectio8.6.

2 Installation
SolidSXvill runon most recent computer systemSolidSXequires:

1 Operating system: Microsoft Windov2900, NT, XP or Vista (32 bit).

i Graphics card: OpenGL 1.1 complieatd resolution of 1024 x 768 minimyrh280 x 1024 or
higher advised.

To use the .NET import functiality, you need to have the Microsoft .NET framework installed.
However, SolidSX itself does not need the .NET framework.

The hstallation is straightforwardDownload and execute the setup executable from the SolidSource
website fittp://www.solidsourceit.con).

After installation, you need teelecta licensdile. We provide free evaluation and educational licenses
on our websitethat will be sent to you by-enail. If the license is expired, you can continue Wog with
SolidS¥Xbut a limit is put on the number of elements that a datasety contain

There are currently two editions of SolidSX:

1 SolidSXite edition contains all the basic functionality needed for importing and visualizing .NET
assemblies.
1 SolidS)standardedition has all the functionality of the Lite edition, but adds the following
functionality:
0 The .NET importggeneratesseveralextra attributes, such as complexity and cast count.
0 Making highresolution screenshots (up to 3000x3000 pixels) of your system
0 Loading and saving visualization states, for quickly accessingusenviews on the
software system
o ImportingXMLdatasetsthat you generated yourself

Visithttp://www.solidsourceit.comfor more information
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3 Working with  SolidSX
Workingwith SolidSXnvolvesthe following aspects:

I SdidSXdatases
i The user interface
1 Navigation

We discusshese aspecti the sections belowlf you want to get started immediately, you can follow
the tutorial from Sectiont.

3.1 SolidSXdatasets
SolidSXisualizessolid Software Xploretatasets. You carobtain a dataset ithree ways

1 Use one of themporters that comewith SolidSXThereis currently onémporter availablefor
.NETassembliesMore converterswill be availablén upcoming versions

1 If no converter exists (yet) for your programming languagéevelopment environmentyou
can ceate a dataseyourself Thedatasethas an XMEormatthat is explained in Sectidd5.

I You canalsoopen one of the example datasets that comes with SolidSX. This is useful to get
FOljdz- AYGSR 6A0GK {2fAR{- - @ 9EIFIYLX S RIFGF&aSda Oy
where youinstalled SolidSX.

A SolidSXlataset containgnformation about elements hierarchiesandrelations A relation is defined
between two elements antlas a direction.

Eachcodeelementin a hierarchyhas a parent element and has zero or more child elemdtus.
example, the children of a class are its methods and fields, and the parent of a class is the file it is
defined in.A dataset might define multiple hierarchies. SolidSX visualizehierarchy at a timebut
allows you to quickly switch between h@chies.

Adatasetalso defines directedelationsbetweensource codeelements A écalk relation, for instance,
typicallyconnects two methods and indicates that the first method calls the second me@iber
types ofrelations are inheritance and fielaiccess relations.

A dataset can further definexariablenumber of attributes on the elements and relatiorisach

elementand relationhas a sebf keyvalue pairs, wherghe key is a stringlenoting the attributeand

the valuedenoting its value. The value of an attributan bea string, number oBoolean Datasets

typicallydefineat leasthed y I YS¢é¢ | yR adGeL)Sé¢ | GOGNROGdziSa F2NJ O2RS
gAfttf 0SS aOf | akecrEatonoftBeld&tasd®andefin€adddidnal attributes, such as

GLI NF YSOSNI O2 dnSit ¢l (TM2NIaY IR ANRE & f & KIF @S | dsieldSe i
GOt ez afF miefitdhcalfoDexSnpla Again, &ddltloral attributesanbe defined Section

3.5lists the attributes that the .NET importer generates.
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3.2 User interface

The user interface dbolidSXonsists obne main visualization window and several inspectiondows

(seeFigurel). These inspectiowindows canbé?!R2 O] SRQ Ay (2 md&Sinvigibldlyy 6A Y R2 g
closing themAt any time hey can be opened again from théew menu We now discuss thaser

interface in more detail.

Solid Software Xplorer Standard 1.402
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Figurel: The user interface of SolidSXhe radial view is on the right, dockable inspector windows on the left.
The legend is shown on the left and right side dietradial view.

Theradial viewis the mainview of SolidSXTheradialview visualizes elements as (curved) boxes that
are placed in concentric ringsmdvisualizes relations as curved arrows in the cerf@e nesting of the
boxesreflectsthe hierardical structure of the elementshe outer ring contains togevel elements of
the hierarchy, the lower level elements are found when going towardctrgerof the circle.The circle
is divided in two halves: the top half and the bottom half. The top ¢tmdfains elements from the user
code, whereas the bottom half contaitise external libraries on which the user code depends.

Thelegendis located at left and right side of the radial view and indicates how the current visualization
should be interpreted, such as which attributes are used for coloring elements and relations, which
relations are shown, and what color maps are used. Thalimtion parameters can be changed by
interacting with the legend.
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Figure2: The radial viewshowingelementsin the concentric rings andelationsin the center.On the left: element color
encodes element type, on theight: color encodes code size.

Eachelementhas acolor that encodes the value of ona its attributes. Theattribute that is used for
coloringiscalleti KS &St SYSy (i Omhé cpldtihgadibuteican N chadgbybtiie user

from the legendEachelementhas cushiodike shading, but lacks shading when the element does not

have the coloring attribute (for example, a box representing a class element will not have shading when

GLI NI YSGSNI O2dzyié Aa GKS 02t hidafribBute). Bigunddsiiodzars > | & 2
example. On the lefhand side, the color encodes the element type: nhamespaces are gray, classes are

yellow, methods are magenta and property/fields are blOe. the righthand sidethe color encodes

code size, where red indicates a large, and green a small size. In this image, fields and namespaces have

no shading, as they do not have the code size attribute.

Eachelementhas atext label applied to ithat shows the attributei y IS ¥Naturally, he more

elements are displayed, the less screen gpacvailable for each element, whiatight make labels too

small to read when many elements are displayed. You can inspect the label of an element by brushing it

with the mouse cursor. #ooltip is displayed that clearly shows the values of the labeling and coloring

attribute of the elementAlternatively, theattribute inspectorcan beusedd Cm0 (2 Ay alLSOld K¢
name and other attributes.

Thetree view provides another view on thelement hierarchy, using the familiar tree control. The tree
view only shows elements, no relations. Nodes can be collapsed and expanded from the tree view by
clicking theplus and minus sigrte the left of them.
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