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1 Introduction

Solid SoftwareXplorer(SolidSXis a visualization toathat helpsyouexplore,analyze, andinderstand

the sourcecode of(large)softwaresystemsA good understandingf a software systersupports

decisions for code refactoring, removing code clones, identification of design patterns, and debugging
to name a few example#\s suchSolidSXs a useful tool for software developedgsignersand

architects.

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

SolidSXisualizeghe followingaspects of thesoftware system
1 Source codelements such as namespaces, classes, and metraus fields

1 Theelementhierarchy, or in other words the nestingtructure of elements Typically,
namespacesontainclasses, classesntain methods, et¢.but 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 inheritance 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 inariousvisualizatiols and by
facilitatingeasyinspection and navigatiothrough a useffriendly interface Hardware-accelerated
OpenGL graphiare used teensure high visual qualitfast performance, angmooth navigation

SolidSXises plugns to extract dependencies and metrics from software. These-iplsigan be bought
separately according to your needs. Currently, we offer {ihggfor extractingdatafrom:

1 Javasoftware by analyzing source (.java)daclass (.class) files.

1 .NETsoftware(C#, Visual Basic, Visual C++, Silverkgt) by analyzing the compiledicrosoft
.NETassemblies.€xe,.dll).The source code is not needgdst import your executable or DLL.

1 C++ software by analyzing BSC fildese BSC filese produced by the Microsoft Visual Studio
compiler whenyou compileyour project.

In the future we plan to add support for additional phirg.
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SolidSXs a multipurpose visualization tool. i$ not limited toexploringsoftware systems, but can be
usedto visualize other dependency data you might hagewell.If you want to know more about
importing your own data, seSectiors.

2 Installation
SolidSXvill run on most recent computer systentsolidSXequires:

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

1 Graphics card: OpenGL 1.1 compliaatd resolution of 1024 x 768 minimyrh280 x 1024 or
higher advised.

Toanalyze NETsoftware you need to have the Microsoft .NET framework installedlanalyze Java
software, you need to have the Java runtime ingigll

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

After installation, you need teelecta licensdile. We providea free 30-dayevaluationthe first time you
install SolidSXrhis license allows you to tayl available plugns. After thelicenseexpires youneed to
buy a license for SolidSX and for one or moreotsg

Visithttp://www.solidsourceit.comfor more information about licensing.
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3 Datasets
If you want to get started immediately, you can follow the tutorial from Sec®ion

SolidSXisualizesSolid SoftwareXplorerdatasets. You carobtain a dataset ithree ways

1 Use one of themporter plug-insthat comeswith SolidSXPlug-insare availablefor extracting
information from Java source cod®&ETassembliesand C++ BSC Filefore plug-inswill be
addedin upcoming versions

1 If noplugin exists (yet) for your programming languagedevelopment environmentyou can
create a dataseyourself SoldSXdatases havean XMLformatthat is explained in Section 1

1 You canalsoopen one of the example datasets that comes with SolidSX. This is useful to get
FOljdzZk AYGSR 6AGK {2fAR{ - ® 9EIFIYLX S RIFHGF&aSda Oy
where you installed SolidSX.

A SolidSXlatasetstoresinformation aboutnodes hierarchieson these nodesandedgesbetween those

nodes{ 2t AR{ - Ffaz2 dzaSa (GKS GSN¥ya ay2RSa¢ IyR aGSR3ISa
because SolidSX can be useditualize other systems besides softwdtach node and eddesa set

of attributes, which are keyalue pairs. The key indicates the name of the attribute and is always a

string, whereas the value of the attribute can be a string, integer, or floataftlibutes encode
AVF2NYEGAZ2Y o62dzi GKS y2RSa FyR SR3ISad C2NJ SEF YLX
SyO2RAYy3I (KS (el 2F I az2dzNOS O2RS StSYSyidz GFlAY
' y20KSNI SEFYLX S BaEABYél G&NKO G O2RSAYIIKS O& Ot 2YLF (A
representing anethod. Naturally, noevery node or edgaeed to define the samset ofattributes:

definingi KS & O2 Y LI S E Fiéldnédesldoed nadinmkizischim 2xample SolidSX does not

make any assumptions on the attributes that the dataset defifibg user of SolidSX needs to interpret

the meaning of the attributes and change the visualization settings accordighe Sttributes starting

GAGK |y dzy RSNEO2NB dnuseélidbutditts islonlyadld@adtif ot wavit $olcrgatey 3

your own dataset.

Eachnodein a hierarchyhas a parenhodeand has zero or more chittbdes For example, the children
of adassnodeare itsMethods andHelds, and the parent of @ass isaNamespace nodeA dataset
might define multiple hierarchieg€ach view ir8olidSX visualizes®hierarchy at a timebut by using
multiple views, you can visualize multiple hierarchies at once. Segtists the attributes that the
importer pluginsgenerate.
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4 Concepts

After starting SolidSXyou seea simplecontainerwindow with a menu barTo start, wyu first have to
open a dataset from the File men¥ou @nload an existing dataset (.xml or .db file), or use one of the
SolidSXmporter plugins. An importeicreates a SolidSX datasétom the source code or binary
(depending on the pluin) of a software systenSolidSXutomaticallyopensthe dataset aftethe plug

in is finished

Solid Software eXplorer 2
iz View Tools

Open dataset

Help

Solids¥ BSC imparter
Solids¥ Java source importer
Solids¥ .MNET importer

4.1 Views and perspectives

After loading a dataset, you can createwson the datafrom the View menu.Each view visualizes a
combination of nodes, edges, and/or a hierarchy in a specific manner. The views are independent from
each other: changing the settings in one does not change the settings in angtwdr. view creates a

tab in the main window. Tabsn be rearranged by dragging and droppisg that you camlisplay two

views next to each otheor example When dragging, a blue shadow indicates when the tab can be
docked.

Aperspectiveis simply a set of views. You can save perspectives to diskdouke vigheda { @S
LISNR LISOG A @S¢ 2 Livauzah cHogse wihiiBws@du ivéht torsSwsrom can open
perspectives on othedatasets than you originally created them @ettingsthat might not applyfor the
new dataset are ignoreduch a filters on attributes thatlo not exist

SolidSX provideseveral types ofiews Dme views are more suitabfer certainanalyss tasksthan
others Currently, SolidSX provides the following views:
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1 TheRadialviewvisualizes the nodes in
one hierarchyandthe edges between
those nodes. Attributes on both nodes ar
edges are encoded by color. The nodes
visualized as (curved) boxes that are
placed in concentric rings, edges as curv
arrows in the center. The nesting of the
boxes reflects the hierarchical atiture of
the nodes: the outer ring contains tep
level nodes of the hierarchy, the lower
level elements are found when going
toward the center of the circle.

1 TheTreemapview visualizes the nodes in
one hierarchyand does not visualize
edges Attributes are encoded as color,
size, and order of the rectangles. A
treemap divides the screen space into
rectangles representing nodes. The nesti
of the nodes is represented by the shadir
and borders that are drawn. The treemay
treats the leaf nodess first class citizens:
non-leaf nodes do not get any screen
space besides a thin border. As a result,
only the leaf node attribute get one of
their attributes encoded by color.

Microscﬁt.Xna.
11

K
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9 TheListview is an ordinary Windows
control showing either nodes or edgén a

list. Each attribute is represented as a @ e s e
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9 TheTableview issimilar tothe List view,
butit is graphicalit shows metrics as
colored barsThe Table viewlsoallows
you to zoom out to viewnore information

at once

ootz ¥ logical kaal variahlkacoint

G}
LasdThuiSing)
(= L e T
e

........

.....

Both theRadialView and the Treemap view show a tree control on the-tefbd side The tree control
shows the hierarchin a clear, straightforward fashiomohidethe tree view, drag the sash or double
click it.All viewshave atoolbar on the right. From the toolbar the user can control all visualization

parameters filter settings, aggregation settings, etc. that apply to the view

For more detailed information about the views, consult Seclion

4.2 Selections
Aselectionis a set of either nodes or edges. Datasets might define selections in addition to the default

selection that simply contains all nodes or edges. Furthermore, ®6lidaintains a stalleduser
selectionfor both nodes and edges. Tmode and edgeiser selection imodifiedby the user by clicking

a node or edgerespectivelyin a view.

Thenode and edge user selectioare global they areshared among all view$his means that
changing the user selection in one view also changes the selection in anbiieallows you ttransfer

selectiondetween two views.

In the Radial and Treemap viewlsetnodes in the user selectiomesindicated by a black outline.

Internal selections, i.e., noddlat have a collapsed ancestor, are shown as black inlsetsder to

select all the descendant nodes, hold Shift while clicking the node. To add a node to the selection, hold
Control. To select multiple edges, hold the lefbuse button. Talear both the node and edge user

selection, doubleclick the white background.
In the List and Table view, the user selection is indicated with a gray backgroundictalitionally, you

can inspect the user selectiontime toolbar beneaththe tabdnspectors. This inspector allows you to
inspect attributes of the selection and sdie selection on one or more attributes
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Mode user selection

name type codesize ¥ M
WENd() Method 118
Whraw(Te... Method a5
%W SpriteBat... Constructor 32
WDrawstri... Method 73
WwDraw(Te... Method 69

.ﬁ]:'ll'ie'.f-.'pcurt Property =151
WMeasure,,. Method 36

.ﬁf"ﬁtles.afe. .. Property 30
WClear(Col... Method 21 3
[ Py Y RA_ul _J 4r

|25 items

4.3 Hierarchies
When a vew visualize a hierarchyyou canselectwhichhierarchyto visualize from théoolbar (if the
dataset contains multiple hierarchies

A hierarchy allows you toollapse and expandodes two important operations in SolidSX. A collapsed
nodedoes not show its children in the view, so that thedetakes up less screen space. When viewing
a lage dataset, it is not feasible to visualizeraltles at onceTo save screen spacegdes can be
removed fromthe visualization by filtering;ollapsing or hiding The differencésthat while filtering

and hidingeffectively removes nodefsom the viewaltogether, collapsed nodeare still shown, but

their descendant nodes are not. Although not visible, descendant nodes atalgsifl into accounat
various points in the viewpf example when aggregating attributes on nodes and edfjescollapsing
and expandingperationsallow you tocontrol the levelof-detail at which yowiew the systemFor
example when you are not interested in Methods and Fieddisl want to aggregattheir metrics onto
Classes, you should collapgedassnodes When seting a filter so that only Class nodes are shown,
metrics on Methods and Fields would not be aggregated.

To collapse or expand a node, rigtick the node in the view and select the appropriate item in the
popdzLJ Y Sy dz 2 NJ LINIey &olditio apply the dpeédtian &eéursively on the whole sub
tree).

Figurel shows two collapsed states of the same hierarfdnthe Radialview.
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Figurel: Two different collapsed states of the same dataset.
4.4 Filters

Some views allow you to set filters on the nodes or edges from the toolbar. There are three types of
filters: the inclusion filterthe exclusion filter, and the ordinal filter.

The inclusion filter button shows the number of items (nodes or edges) that pass the filter. In this case,
124 of the 418 nodes pass the filter. Pressing the button brings up a dialogthadu specifywhich
itemsthat should be in the viewy specifying certain attribute keyalue pairs that the item should have
(seeFigure2). The exclusion filter is applied after the inclusion filter and lets you fypebich items

should be left out in the viewJnlike the edge filters, the node filters do not simply remove all nodes
from the visualization that do not pass the filter. The hierarchy is processed batand all nodes are
removed that do not pass thiter. Pruning stops when a node does pass the filter.

The ordinal filteputs a range on certain ordinal attributes (that is, an attribute containing numbers). By
left-clicking the gradient bar, you select the lower bound of the filter, by ridjloking the upper bound.
Double click the bar to reset the range to the full range that the attribute attdingdisable the ordinal
FTAfGSNE a8t 806G ary2y8Hé Ay (KS OK2A0S O2yGNRf @
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