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1 Introduction  
Solid Software eXplorer (SolidSX) is a visualization tool that helps you explore, analyze, and understand 

the source code of (large) software systems. A good understanding of a software system supports 

decisions for code refactoring, removing code clones, identification of design patterns, and debugging, 

to name a few examples. As such, SolidSX is a useful tool for software developers, designers, and 

architects. 

Instead of displaying the code textually, SolidSX represents the software system graphically. The human 

visual system is known to have a high data bandwidth and throughput. SolidSX uses this property to 

convey large amounts of information to the user by creating novel, high quality visualizations of the 

software. In that sense, SolidSX is better suited to gain code insight than classical text-based approaches. 

SolidSX visualizes the following aspects of the software system: 

¶ Source code elements, such as namespaces, classes, and methods, and fields.  

¶ The element hierarchy, or in other words the nesting structure of elements. Typically, 

namespaces contain classes, classes contain methods, etc., but other hierarchies can be thought 

of. 

¶ Relations. Elements have various types of relations between them. For example, a method that 

calls another method has a calling relation. Another example is an inheritance relation from one 

class to another.  

¶ SolidSX visualizes metrics on both elements and relations. Example metrics are the number of 

local variables, lines of code, and code complexity.  

SolidSX makes (large) datasets insightful by combining these aspects into various visualizations and by 

facilitating easy inspection and navigation through a user-friendly interface. Hardware-accelerated 

OpenGL graphics are used to ensure high visual quality, fast performance, and smooth navigation. 

SolidSX uses plug-ins to extract dependencies and metrics from software. These plug-ins can be bought 

separately according to your needs. Currently, we offer plug-ins for extracting data from: 

¶ Java software, by analyzing source (.java) and class (.class) files. 

¶ .NET software (C#, Visual Basic, Visual C++, Silverlight, etc.) by analyzing the compiled Microsoft 

.NET assemblies (.exe,.dll). The source code is not needed: just import your executable or DLL. 

¶ C++ software by analyzing BSC files. These BSC files are produced by the Microsoft Visual Studio 

compiler when you compile your project. 

In the future we plan to add support for additional plug-ins.  
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SolidSX is a multi-purpose visualization tool. It is not limited to exploring software systems, but can be 

used to visualize other dependency data you might have as well. If you want to know more about 

importing your own data, see Section 8. 

2 Installation  
SolidSX will run on most recent computer systems. SolidSX requires: 

¶ Operating system: Microsoft Windows 2000, NT, XP or Vista (32 bit). 

¶ Graphics card: OpenGL 1.1 compliant card, resolution of 1024 x 768 minimum, 1280 x 1024 or 

higher advised. 

To analyze .NET software, you need to have the Microsoft .NET framework installed. To analyze Java 

software, you need to have the Java runtime installed. 

The installation is straightforward. Download and execute the setup executable from the SolidSource 

website (http://www.solidsourceit.com).  

After installation, you need to select a license file. We provide a free 30-day evaluation the first time you 

install SolidSX. This license allows you to try all available plug-ins. After the license expires, you need to 

buy a license for SolidSX and for one or more plug-ins. 

Visit http://www.solidsourceit.com for more information about licensing. 

  

http://www.solidsourceit.com/
http://www.solidsourceit.com/
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3 Datasets 
If you want to get started immediately, you can follow the tutorial from Section 9. 

SolidSX visualizes Solid Software eXplorer datasets. You can obtain a dataset in three ways: 

¶ Use one of the importer plug-ins that comes with SolidSX. Plug-ins are available for extracting 

information from Java source code, .NET assemblies, and C++ BSC Files. More plug-ins will be 

added in upcoming versions.  

¶ If no plug-in exists (yet) for your programming language or development environment, you can 

create a dataset yourself. SolidSX datasets have an XML format that is explained in Section 7.1. 

¶ You can also open one of the example datasets that comes with SolidSX. This is useful to get 

ŀŎǉǳŀƛƴǘŜŘ ǿƛǘƘ {ƻƭƛŘ{·Φ  9ȄŀƳǇƭŜ ŘŀǘŀǎŜǘǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ ŦƻƭŘŜǊ άŜȄŀƳǇƭŜǎέ ƛƴ ǘƘŜ ŦƻƭŘŜǊ 

where you installed SolidSX. 

A SolidSX dataset stores information about nodes, hierarchies on these nodes, and edges between those 

nodes. {ƻƭƛŘ{· ŀƭǎƻ ǳǎŜǎ ǘƘŜ ǘŜǊƳǎ άƴƻŘŜǎέ ŀƴŘ άŜŘƎŜǎέΣ ǊŀǘƘŜǊ ǘƘŀƴ άŜƭŜƳŜƴǘǎέ ŀƴŘ άǊŜƭŀǘƛƻƴǎέΣ 

because SolidSX can be used to visualize other systems besides software. Each node and edge has a set 

of attributes, which are key-value 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 float. The attributes encode 

ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ƴƻŘŜǎ ŀƴŘ ŜŘƎŜǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ŀ ŘŀǘŀǎŜǘ ƳƛƎƘǘ ŘŜŦƛƴŜ ŀ ƴƻŘŜ ŀǘǘǊƛōǳǘŜ άǘȅǇŜέ 

ŜƴŎƻŘƛƴƎ ǘƘŜ ǘȅǇŜ ƻŦ ŀ ǎƻǳǊŎŜ ŎƻŘŜ ŜƭŜƳŜƴǘΣ ǘŀƪƛƴƎ ƻƴ ǾŀƭǳŜǎ ǎǳŎƘ ŀǎ ά/ƭŀǎǎέΣ άaŜǘƘƻŘέΣ ŀƴŘ άCƛŜƭŘέΦ 

!ƴƻǘƘŜǊ ŜȄŀƳǇƭŜ ƛǎ ŀƴ ŀǘǘǊƛōǳǘŜ άŎƻƳǇƭŜȄƛǘȅέ ǘƘŀǘ ŜƴŎƻŘŜǎ ǘƘŜ ŎȅŎƭƻƳŀǘƛŎ ŎƻƳǇƭŜȄƛǘȅ ƻŦ ŀ ƴƻŘŜ 

representing a method. Naturally, not every node or edge need to define the same set of attributes: 

defining ǘƘŜ άŎƻƳǇƭŜȄƛǘȅέ ŀǘǘǊƛōǳǘŜ ƻƴ Field nodes does not make sense for example. SolidSX does not 

make any assumptions on the attributes that the dataset defines. The user of SolidSX needs to interpret 

the meaning of the attributes and change the visualization settings accordingly. Some attributes starting 

ǿƛǘƘ ŀƴ ǳƴŘŜǊǎŎƻǊŜ άψέ ƘŀǾŜ ŀ ǎǇŜŎƛŀƭ ƳŜŀƴƛƴƎ in SolidSX, but this is only relevant if you want to create 

your own dataset. 

Each node in a hierarchy has a parent node and has zero or more child nodes. For example, the children 

of a Class node are its Methods and Fields, and the parent of a Class is a Namespace node. A dataset 

might define multiple hierarchies. Each view in SolidSX visualizes one hierarchy at a time, but by using 

multiple views, you can visualize multiple hierarchies at once. Section 6 lists the attributes that the 

importer plug-ins generate. 
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4 Concepts 
After starting SolidSX, you see a simple container window with a menu bar. To start, you first have to 

open a dataset from the File menu. You can load an existing dataset (.xml or .db file), or use one of the 

SolidSX importer plug-ins. An importer creates a SolidSX dataset from the source code or binary 

(depending on the plug-in) of a software system. SolidSX automatically opens the dataset after the plug-

in is finished. 

 

4.1 Views and perspectives  
After loading a dataset, you can create views on the data from 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 another. Each view creates a 

tab in the main window. Tabs can be rearranged by dragging and dropping, so that you can display two 

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

docked.  

A perspective is simply a set of views. You can save perspectives to disk for later use via the ά{ŀǾŜ 

ǇŜǊǎǇŜŎǘƛǾŜέ ƻǇǘƛƻƴ ƛƴ ǘƘŜ CƛƭŜ ƳŜƴǳ. You can choose which views you want to save. You can open 

perspectives on other datasets than you originally created them on. Settings that might not apply for the 

new dataset are ignored, such as filters on attributes that do not exist. 

SolidSX provides several types of views. Some views are more suitable for certain analysis tasks than 

others. Currently, SolidSX provides the following views: 
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¶ The Radial view visualizes the nodes in 

one hierarchy, and the edges between 

those nodes. Attributes on both nodes and 

edges are encoded by color. The nodes are 

visualized as (curved) boxes that are 

placed in concentric rings, edges as curved 

arrows in the center. The nesting of the 

boxes reflects the hierarchical structure of 

the nodes: the outer ring contains top-

level nodes of the hierarchy, the lower 

level elements are found when going 

toward the center of the circle.  

 

¶ The Treemap view visualizes the nodes in 

one hierarchy and 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 nesting 

of the nodes is represented by the shading 

and borders that are drawn. The treemap 

treats the leaf nodes as 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. 

  

¶ The List view is an ordinary Windows 

control showing either nodes or edges in a 

list. Each attribute is represented as a 

column, which can be sorted on by clicking 

the header. 
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¶ The Table view is similar to the List view, 

but it is graphical: it shows metrics as 

colored bars. The Table view also allows 

you to zoom out to view more information 

at once. 

 

 

Both the Radial view and the Treemap view show a tree control on the left-hand side. The tree control 

shows the hierarchy in a clear, straightforward fashion. To hide the tree view, drag the sash or double 

click it. All views have a toolbar 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 Section 5. 

 

4.2 Selections  
A selection is 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, SolidSX maintains a so-called user 

selection for both nodes and edges. The node and edge user selection is modified by the user by clicking 

a node or edge, respectively, in a view.  

The node and edge user selections are global: they are shared among all views. This means that 

changing the user selection in one view also changes the selection in another. This allows you to transfer 

selections between two views. 

In the Radial and Treemap views, the nodes in the user selection are indicated by a black outline. 

Internal selections, i.e., nodes that have a collapsed ancestor, are shown as black insets. In order 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 left mouse button. To clear both the node and edge user 

selection, double-click the white background. 

In the List and Table view, the user selection is indicated with a gray background color. Additionally, you 

can inspect the user selection in the toolbar beneath the tab άInspectorsέ. This inspector allows you to 

inspect attributes of the selection and sort the selection on one or more attributes. 
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4.3 Hierarchies  
When a view visualizes a hierarchy you can select which hierarchy to visualize from the toolbar (if the 

dataset contains multiple hierarchies). 

A hierarchy allows you to collapse and expand nodes: two important operations in SolidSX. A collapsed 

node does not show its children in the view, so that the node takes up less screen space. When viewing 

a large dataset, it is not feasible to visualize all nodes at once. To save screen space, nodes can be 

removed from the visualization by filtering, collapsing, or hiding. The difference is that while filtering 

and hiding effectively removes nodes from the view altogether, collapsed nodes are still shown, but 

their descendant nodes are not. Although not visible, descendant nodes are still taken into account at 

various points in the view, for example when aggregating attributes on nodes and edges. The collapsing 

and expanding operations allow you to control the level-of-detail at which you view the system. For 

example, when you are not interested in Methods and Fields and want to aggregate their metrics onto 

Classes, you should collapse all Class nodes.  When setting a filter so that only Class nodes are shown, 

metrics on Methods and Fields would not be aggregated.  

To collapse or expand a node, right-click the node in the view and select the appropriate item in the 

pop-ǳǇ ƳŜƴǳ ƻǊ ǇǊŜǎǎ ǘƘŜ ά/έ ƻǊ ά9έ-key (hold Shift to apply the operation recursively on the whole sub-

tree). 

Figure 1 shows two collapsed states of the same hierarchy for the Radial view. 
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Figure 1: 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 filter, the 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 dialog that lets you specify which 

items that should be in the view by specifying certain attribute key-value pairs that the item should have 

(see Figure 2). The exclusion filter is applied after the inclusion filter and lets you specify which items 

should be left out in the view. Unlike 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 bottom-up and all nodes are 

removed that do not pass the filter. Pruning stops when a node does pass the filter.  

The ordinal filter puts 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 right-clicking the upper bound. 

Double click the bar to reset the range to the full range that the attribute attains. To disable the ordinal 

ŦƛƭǘŜǊΣ ǎŜƭŜŎǘ άғƴƻƴŜҔέ ƛƴ ǘƘŜ ŎƘƻƛŎŜ ŎƻƴǘǊƻƭΦ 




































