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Abstract

Lundqvist Trävaru AB, manufacturer of easy to assemble building kits, aims
to streamline their entire production line through an investment into a new
IT-system. As a first step, an interactive webbased 3D offering tool is being
developed with the purpose of replacing some of the personal guidance re-
quired for a building project. The tool gives the customer a possibility, with
the help of a simple web interface, to design their building with different
options e.g panels, roof angle or extra additions as insulation or roof gutters.
The application shows the customer a 3D visualization of the building and
also gives a price calculation in real-time. This thesis explores how one can
develop a web based 3D application for building projects with a requirement
of dynamic content.

Sammanfattning

Lundqvist Trävaru AB, tillverkare av lättmonterade husbyggsatser, söker
att effektivisera hela sin produktionslinje genom att investera i ett nytt
IT-system. Som första steg utvecklas ett interaktivt webbaserat 3D of-
fereringsverktyg som är ämnat att ersätta en viss del av den personliga han-
dledning som krävs vid ett byggprojekt. Verktyget ger kunden en möjlighet
att med hjälp av ett enkelt webinterface kunna designa sin byggnad med val
som t.ex paneltyp, taklutning eller extratillägg som isolering eller takrännor.
Applikationen visar även kunden en 3D-visualisering av byggnaden samt ger
en prisberäkning i realtid. Denna uppsats utforskar hur man kan utveckla en
webbaserad 3d applikation för byggnadsprojekt med ett krav p̊a dynamiskt
inneh̊all.
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1 INTRODUCTION

1 Introduction

3D Web development has been around for more than a decade, but is still
plagued with compatibility issues and bad web browser support. On mobile
platforms a native application still seems to be the way to go. This thesis
aims to explore the current possibilites of 3D web development while going
through the development of a 3D building visualization tool.

1.1 Goal and Purpose

The goal of this project was to develop a web based 3D visualization appli-
cation for Lundqvist Trävaru AB. Lundqvist Trävaru AB is a manufacturer
of modular and easily assembled building kits. These kits use a block system
to assemble the wall of the building. These blocks can in turn be modified
individually by for example adding doors or windows to them or by modify-
ing their dimensions. Additionally both the foundation and roof are highly
customizeable making each building very distinct.

The application’s purpose was to remove most of the time required to
personally supervise every customers design decisions. By creating an easy to
understand application that follows a specific ruleset, customer’s can create
a valid building design without any external assistance. After finalizing the
design the customers will be presented a price estimate for his project.
Seven application specific goals were set up.

1. The application needed to have low to no external dependencies as the
average intended customer usually doesn’t have either patience, knowl-
edge or the will to install additional software to use the application.

2. Support for adding new products without changing the sourcecode.

3. Give a reasonably realistic representation for the building to give the
customer an understanding of how the building is put together.

4. Support for the most popular browsers.

5. The ability to save/share projects.

6. Drag and drop interface for adding doors/windows etc.

7. Keep development costs down.
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1.2 Abbreviations and Terms 1 INTRODUCTION

1.2 Abbreviations and Terms

• API - Application Programming Interface

• DOM - Document Object Model

• HTML - HyperText Markup Language

• AJAX - Asynchronous JavaScript And XML

• IDE - Integrated Development Environment

• XML - Extensible Markup Language

• URL - Uniform Resource Locator

• CSS - Cascading Style Sheets

• GPU - Graphics Processing Unit
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2 METHODS AND MATERIALS

2 Methods and Materials

2.1 Software and Tools

2.1.1 Web Graphics Library

WebGL[1] is an API that is intended for rendering realtime 3D graphics in a
webbrowser. It is based on OpenGL ES 2.0[2], which is an API developed for
embedded systems, and it uses the OpenGL shading language[3]. WebGL is
an Document Object Model[4] API, meaning that it can be used from DOM
compatible languages such as Javascript or Java. It is cross-platform, royalty
free and plug-in free, meaning that it has the ability to be implemented into
any compatible browsers without the use of external software.

Currently (May, 2013) WebGL is supported by: Apple Safari, Google
Chrome, Mozilla Firefox, Opera and there is also support for Firefox browsers
on newer Android devices [5]. Unfortunally Microsoft has not embraced
WebGL support for Internet Explorer, however an external plugin called
IEWebGL enables support for current IE browsers[6]. There are however in-
dications of Microsoft adding support for WebGL in Internet Explorer 11.0[7].

WebGL runs in the HTML5 canvas element which leads to seamless in-
tegration into any webpage.

2.1.2 HTML5

HTML5 is the direct successor to HTML 4.01[8]. The aim for HTML5 is
to create a new standard for web development. It expands on the current
HTML standard with new features like the new <video> and <audio> ele-
ments that allows embedding of video and audio directly in a web page. There
is also the new <canvas> element which defines a drawable region that can
draw shapes and images with the use of scripting. It is these abilities of the
canvas element that makes it possible to use it as a render target for WebGL.

The elements of HTML5 have the ability to trigger events when manip-
ulated in certain ways, for example when clicking on or hovering over an
element. The ability of these events to call on JavaScript functions are a
powerful tool for creating dynamic web content. JavaScript can in turn ma-
nipulate the HTML5 document by adding new elements or changing existing
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2.2 Design and implementation 2 METHODS AND MATERIALS

ones.

A new feature for HTML5 that was used extensively in this project was
the ability to add custom data attributes to elements. These attributes are
hidden for the end user but can be both written and read by JavaScript.

HTML5 is currently supported by all major browsers to a varying de-
gree[16].

2.1.3 Three.js

Three.js[9] is a JavaScript library that is aimed at rendering computer gen-
erated 3D graphics in a web browser. It features two different renderers:
Canvas and WebGL. The WebGL renderer has the ability to render GPU ac-
celerated 3D graphics, which means that it can utilize the processing power
of the graphics card to draw 3D scenes. The Three.js library simplifies the
process of setting up a rendering environment greatly, by offering features
such as matrix mathematics, scenegraph, 3d model import, and support for
several common shader effects like normal-, specular- and shadow-mapping.

Three.js is currently maintaned by Ricardo Cabello as an open source
project under a MIT license[10], allowing the library to be reused within
propietary software as long as a copy of the license is included in the software.

2.1.4 jQuery

jQuery[11] is a JavaScript library that is focused on making navigating HTML
documents, handle events, selecting DOM elements and creating AJAX ap-
plications significantly easier with a simple multi-browser supported API.

2.2 Design and implementation

Since the project was aimed for ease of use and expandability, a decision
was made to follow the Model-View-Controller (MVC) software architech-
ture pattern, see Figure 1 . The MVC pattern separates the visual module
(View) from the module that actually generates the data (Model) which is
to be ”viewed”. The end user is separated from the data by the controller
through which he/she sends commands to the data module. This enables the
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application to easily be repurposed and expanded upon. For example the lay-
out of the web page could be altered completely with a new design without
having to rewrite any of the code for the actual building visualization.

Figure 1: Visual representation of a Model View Controller design pattern

2.2.1 Rendering

While deciding upon which rendering environment to use, the application
goals needed to be taken into consideration. Early research narrowed the se-
lection down to three candidates, either WebGL, Adobe Flash’s Stage 3D[12]
or the Unity 4 Engine[13]. While all choices could potentially deliver a sat-
isfying visual quality, there were some important differences that would ul-
timately decide what candidate was chosen.

Compatibility
While all of the choices support all major desktop web browsers (In-
ternet Explorer, Firefox, Chrome and Opera) in some way there are
some special cases that should be noted. Microsoft does not currently
support WebGL in Internet Explorer, however support can be added
through a third party plugin called IEWebGL. There are indications
that Microsoft will add support for WebGL in Internet Explorer 11.0.
However by using the Three.js API it is possible to switch from a We-
bGL renderer to a Canvas renderer which is slower but supported by
current IE versions.
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As for mobile compatibility neither Flash Stage 3D or Unity currently
have support for mobile web browsers at all. There is however support
for both Flash Stage 3D and Unity applications on mobile platforms,
though this is not the aim of this project. WebGL has support for
Firefox, Opera and Chrome browsers on newer Android based devices,
unfortunally there is currently no support for any iOS device.

Additional software
WebGL requires no additional software to work on any of the supported
platforms, except in Internet Explorer where a third party plugin is
currently required. Flash requires the Flash Player software and Unity
require the Unity Web Player plugin to be downloaded and installed
to be played in desktop browsers.

Licenses and fees
There are no license fees or requirements for royalties involved in cre-
ating content with any of the render environments at their basic level.
However to get access to the most advanced features Unity requires
you to buy a license per person working with it in a project. As for the
other choices there are free IDEs available.

When all things considered the choice came to WebGL since its features
coincides well with the goals of the application. It is (almost) plugin free,
open source without licence fees, good support, good preformance and since
it renders in the HTML5 canvas element it interfaces well with HTML and
JavaScript. Since WebGL itself doesn’t feature necessary things like scene-
graphs, matrix- and vector mathematics a JavaScript based library called
Three.js can be used to provide these features.

2.2.2 Interface

The interface needed to support the ability to load all available products and
display them automatically. Some product types also had specific options
like doors ability to be adjusted left or right inside a block. Also one of the
application goals was to support a drag-and-drop type interface as it would
feel natural for a customer to just drag and drop doors or windows wherever
they wanted them placed.
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Since WebGL interfaces so well with HTML5 it meant that the actual
rendering area could be separated from most of the user interface. Because
of this the user interface wasn’t locked to one design and could easily be
redesigned by a webdesigner without editing the sourcecode.

With the ability to manipulate an HTML5 document from JavaScript,
creating dynamic content in the user interface is easy. To add a new element
one would call on:

document.createElement(type_of_element);

and then using the returned reference to the new element and appending
it to another element in the document through:

targetelement.appendChild(element);

This method is used extensively in this project when displaying all the
available products in the user interface. More on how these products are
loaded in section 2.2.4.

Drag-and-drop functionality is already supported in HTML5 with events
triggering both when an element starts to be dragged, and when the user
lets go of the element. To add a dragged product to the building some infor-
mation was needed by the associated script, namely what product was being
dragged and where it was dropped.

When an element starts getting dragged the ’ondragstart’ event is trig-
gered and the event is then passed to a script. The event contains information
about what element just got dragged but additional information not provided
by the event by default is needed. Fortunally new to HTML5 is the ability
to add custom data attributes to elements. These attributes are specified as
”data-name” where you can name the attribute anything. These attributes
can both the written and read from JavaScript. By utilizing these custom
attributes a product could be represented by an image element with custom
attributes describing product type or anything specifically needed for that
particular product. This enables the script to save information about what
product is currently being dragged, but it still needs to know where it was
dropped.
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Since the renderer actually is contained in a standard HTML5 canvas
element it is possible to read the mouse position relative to the web page
when over the element, meaning that hovering over an element at a specific
position no matter how the page is scrolled would yield the same result for
mouse position. However the building is located in three-dimensional space
whereas the mouse position is still in two-dimensional space so a conversion
is still needed to know where the product was dropped. Three.js provides
features for raycasting and finding the object intersecting with the ray, how-
ever, it needs and input of Normalized Device Coordinates (NDC). NDC are
two-dimensional coordinates that range from -1.0 to 1.0 left to right and 1.0
to -1.0 top to bottom. Unfortunally the page relative mouse coordinates are
measured in pixels, meaning that a conversion needs to be made. Once again
thanks to the canvas being an HTML5 element it is possible to firstly convert
the mouse coordinates to canvas space by accessing its attributes offsetLeft
and offsetTop which basically return the canvas position relative to the page
in X respectively Y coordinates. Subtracting these from our page relative
mouse position it results in coordinates relative to the canvas top left corner.
Due to the canvas in this case being a dynamic element of the web page its
height or width attribute is not defined, however by using jQuery it is possi-
ble to get a current value of both width & height with the added benefit of
it being multi-browser compatible. With this information it is now possible
to convert the canvas relative mouse position to NDC in preparation of the
raycast.

A new raycaster object is then created by supplying four arguments, the
NDC of the mouse position, a reference to the camera in three-dimensional
space, the starting distance of the ray, and the maximum length of the ray.
The raycaster is then tested against the scene’s child objects, in other words
any objects currently rendered in the scene. Any intersections with objects
are returned as an array ordered by closes to furthest away from the starting
point of the ray. In this case the only object of interest is the first one as
it is the nearest object to the camera. Because of the dynamic nature of
the 3D-objects in the scene many of them are actually composed of several
meshes. It is therefore necessary to confirm that this object is a direct child
of the scene and if not, recursively find its topmost parent. The cause for this
is that the internal structure of the building only keep specific references to
the topmost objects. The scenegraph of Three.js keeps a unique id for each
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mesh in the scene which can be crossreferenced in the data structure for the
building.The associated products mesh is cloned with a specified material and
attached as a child to the object it was dropped on. Products are positioned
at the center of the block they were dropped on with variations in height
depending on what product it is.

2.2.3 The building class

This section may introduce some unfamiliar housing terms, use Figure 2 for
reference.

Figure 2: House terms

The types of buildings that this application is able to render is immensely
customizeable. A building class was created which represents all aspects of
the building i.e width, length, angle of the roof and what type of panel
that would cover the building. Most aspects of the building are affected by
its size, however for this project only rectangular buildings are supported,
meaning only width, length and the height of the walls need to be considered.

One of the goals of the application was to represent the building as realis-
tically as possible. This implied that many pieces needed to be dynamically
built from smaller pieces on the fly. Since changes to certain aspects of the
building would affect different things it was decided to group aspects that
would always change at the same time into arrays of objects i.e roof, walls

9



2.2 Design and implementation 2 METHODS AND MATERIALS

and foundation. Instead of iterating through every object and performing
changes, like adding or removing wooden beams, it was deemed that it would
be more effective to scrap the objects completely and assemble new objects
that instead would be cloned.

The dynamic nature of the building with so many separate pieces meant
it would be hard to fit everything together without some kind of reference
point. It was deemed too impractical to define every dimension of every ob-
ject and try to calculate a legal position for them all. However, in some cases
this was unavoidable as some dimensions were needed for other calculations.
Instead when the meshes were designed in Maya[14] their origo was offset,
so that each object would need the minimum amount of repositioning to fit
together with their associated parts.

Since dimensions of the building would in some way change most other
parts of the building, but no other part would affect the size of the building,
it was only natural to start from the walls and expand on the building from
there.

The walls of the building consists of a number of equally sized blocks.
These blocks are by default 1,2m wide, 0,145m deep and 2,4m high. In real-
ity all of these dimensions can be changed to suit the needs of the customer,
however for this project only the height of the blocks were to be dynamic.
The 3D representation of these blocks consisted of a frame, a panel, a plane
of insulation and a wooden beam for every 60cm of height the block had. At
initialization of the application and whenever the blocks would be changed
a new block would be assembled and scaled in the y-dimension based on the
application settings and then saved as a reference block. This reference block
is used as a blueprint for every wall piece to be cloned from, see Figure 3 for
an example.
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Figure 3: Block seen from the inside

The basic dimensions of the house are represented by a 2D grid which
contains block objects. These block objects not only keep track of what type
of block it is, it also keep references to the actual mesh that is added to the
scenegraph and a reference to any products, like doors or windows, that are
added to the block.

One of the most dynamic parts of the building was the roof and its compo-
nents as it is affected not only by its own settings but also the building’s size.

Eight different trusses were designed, with four different angles and two
sizes to minimize the distortion when scaling them. It was decided to scale
them instead of creating 36 different trusses for each possible combination of
house width and roof angle. The trusses were one of the exceptions were di-
mensions of the part needed to be imported as there were too many unknowns
otherwise and too many other parts depended on the trusses’ dimensions.

11
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The application supports 9 blocks in width and 40 in length and with 4
different angles on the roof it would lead to a total of 1440 different sizes of
the roof. It would have been very inefficient and a lot of unnecessary work
to create a separate model for each of the roof sizes and angles so a more
dynamic method needed to be developed.

The roof is represented by two separate planes that are scaled, rotated
and moved into position halfway along the hypotenuse of the half-truss using
the current truss dimensions and scale for reference. To keep high visual
quality without using actual geometry tileable textures, complete with nor-
mal and specular maps are used. Verges at the end of the roof built with the
same dimensions as the trusses made it look like the roof still had thickness
even though it was only represented by a plane.

The chosen paneltype had to extend to the gable ends, too, which are
mounted at the outer side of the first and last truss. Once again it would
be way too impractical to create a panel with a diagonal cutoff for every
possible combination of building width and roof angle so a more dynamic so-
lution needed to be devised. Because the panels were already separate parts
they could be reused for this purpose, however they needed to be cut at the
angle of the roof. Since the vertex data for each mesh was accessible through
Three.js the possibility of editing the mesh dynamically existed. By using
the linear equation in its slope-intercept form:

y = mx + b

and positioning it along the edge of the roof, it was possible to iterate
through the panel’s vertices and using their known x-values in the global
space to calculate a new y-value through linear equation. While editing the
vertices their uv coordinates are also modified to prevent stretching/squashing
of the texture. Unfortunally the gable ends are wider than the wall below, so
extra panels would be needed to extend it further, this does however present
a new problem: Using the same technique to edit these meshes would result
in artifacts as the roof only extends a small portion of a panel. However
the trusses extend outside the wall by an exact amount so a panel with the
that exact width was created and using the same technique would be cut to
match the angle of the roof, see Figure 4.
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Figure 4: Visualization of how the vertices are moved on a panel

Additional products as doors or windows are as mentioned earlier added
as child objects to the blocks. The blocks keeps a reference to any product
that is added to them. A block can only contain one product at a time,
however one product such as garage doors may take up more than one block,
see Figure 5.
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Figure 5: A garage door covering three blocks

2.2.4 Importing new products

One of the most important features for the application was to make it easy to
remove or add products as the company changes which products they carry
at certain points. It was important that no source code editing would be
required to make changes to the inventory. It was therefore decided that the
inventory needed to be some kind of external structure separated from the
script.

JavaScript can’t directly access the server’s filesystem, it can only request
specific files from the server through an XMLHttpRequest[15]. There are
several solutions to this problem which all have their own pros and cons.
These are a handful solutions:

• JavaScript could directly interface with a database and gather the data
needed from there. However, this exposes the database and is gener-
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ally considered bad practice from a security point of view. Using an
intermediary server side language as Java instead is recommended to
maintain security.

• It is possible through JavaScript to request a specific binary file con-
taining all the required data. While a valid method, this would require
a separate application to create and/or edit these data files.

• By using specific index XML files it would be possible to instruct the
JavaScript to load specific files. As XML files can be read and edited
as clear text it requires no external application to be created or edited.

Files requested from a server with an XMLHttpRequest can also be cached
which means that on a second visit to the web page would not require the
client to load the file a second time. This would mean that page would load
faster for returning visitors.

It was decided to go for the XML solution as it was both simple and easy
for anyone without experience to manage. There are mainly two types of
data that need to be assembled from external sources, materials and models.
Each located in a specified folder which contains an index file describing what
materials and which models are available.

Each material is specified as a separate XML file defining the aspects of
the material. As an example Figure 6 shows one of the material files.
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Figure 6: An example material XML file

Each model is also specified as a separate XML file defining the aspects
of the model. As an example Figure 7 shows the material file for a truss.

Figure 7: An example model XML file

Certain models need some extra values defined as they have very specific
dimensions and other parts depend on them. Most models only need a de-
fault material defined.

When a model or material file is loaded the system will parse the XML
string and from the gathered information automatically generate a new ma-
terial or mesh and subsequently save it for later reference by an id that is
generated from the XML filename. Specific to models is that their asociated
material file is named the same as the model.
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Certain materials or models directly associated with a selectable product
contain specific values as Type, Icon and a Description as those will be
displayed in the user interface. Materials or models defined as a product
will be referenced in a list for each type. When all external files are read
the application reads these lists and fills the user interface with all products
found in their appropriate interface element. Removing elements from lists
is therefore done by removing the associated XMLfile and reference to it in
the index file.

2.2.5 Saving and Sharing

Not everyone can decide on the building they want in just one go, or per-
haps they would need a second opinion from friends and family. For these
situations it would be necessary to implement a saving system that lets the
user both load a previous project and share it with others.

Saving everything everyone ever creates on your webpage can build up
to a high amount of data just taking up space on your servers for no good
reason. That data needs to be managed, either automatically by deleting
entries created before a certain date or manually deleting saved projects.
The main goal of this project was to decrease the workload from managing
building projects so using this solution would add more manual labor which
would go against the main goal of the project.

The solution to this problem was to embed building projects into an URL.
No data will be saved on the server side and users can just bookmark the
URL to quickly get back to where they left off and even share the URL with
their friends.

By using URL variables, or URL parameters as they are sometimes called,
it is possible to read these values when the page loads and handle them ac-
cordingly. An example of an URL with a variable embedded in it could look
like this:

www.apage.com/index.html?text=helloworld&text2=helloyourself

In this case there are two variables present, namely ”text” and ”text2”
with the values ”helloworld” respectively ”helloyourself”. Using this method

17
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it is possible to read and parse these variables in JavaScript.

Since building project are made up by several choices from a certain
amount of variables. For instance, width is 3 blocks and length is 6 blocks.
All these choices could be embedded into the URL and the building project
recreated without having to save anything but the URL itself.

Each URL would be timestamped with the date of the last update to
make sure that a previously built project only contains products that are
currently available.

The application would generate the appropriate URL for the user auto-
matically and they would be free to share it with anyone they wish.

2.2.6 Price Calculation

An important aspect of the application was to do a price calculation on the
building project, because the price is what it all comes down to in the end.
Since prices always change the individual price for each part would need to
be easily updatable. The price calculator in it self was a built as a separate
module from this project, but an integral part of this project was to make it
ready for integration with the calculator module.

It was decided that the price calculator would be built around a database
which contained prices for each part in stock and an associated product id.
The calculator would receive all the necessary information from the appli-
cation and then return a calculated price which would be displayed to the
customer.

Since the build system is built around a set amount of variables it eas-
ily translates over to the price calculator which works on the same set of
variables. The only exception being each separate added product i.e doors,
windows and panel types. However products like these are associated with a
specific product id that the calculator can crossreference to a price.

18
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3 Results

The resuls of this project is a working proof of concept that perhaps is not
yet ready for the public but still almost feature complete. In its current state
it would still be a good tool for the customer to gain an understanding of
how he can design his building. Unfortunally the price calculation module
was not ready to be intergrated at the end of this project.

At the start of the project several application specific goals were set and
each will be commented in terms of completeness.

”The application in itself needed to have low to no external dependencies
as the average intended customer usually doesn’t have either patience, knowl-
edge or the will to install additional software just to use the application.”

As it stands the application currently only require a plugin for Internet
Explorer. As for mobile platforms it was only tested on a Samsung Galaxy S3
and while it renders fine the web page is not designed for such small screens
and would most likely need a special design for mobile devices.

”Support for adding new products without changing the sourcecode.”

New products can be added and will dynamically sort themselves into
appropriate interface elements. This is possible through editing the XML
files located on the server without editing any sourcecode.

”Give a reasonably realistic representation for the building to give the cus-
tomer an understanding of how the building is put together.”

The visual quality and details of the building far exceeded the expecta-
tions. The building has enough detail to give a customer an understanding
on how the building is actually put together with accurate details even on
the inside of the building.

”Support for as many browsers and devices as possible.”

Under the development cycle the application was mainly tested in Chrome
and Firefox as these are the currently most populare browsers on the market.

19
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The application is feature complete in both of these browsers.

”The ability to save/share projects.”

Unfortunally there was not enough time to implement this feature. How-
ever it would take minimal effort to add it in the future.

”Drag and drop interface for adding doors/windows etc.”

This feature is fully implemented and tested in both Chrome and Firefox.

”Keep development costs down.”

All software included in this project is free with absolutely no license fees
or royalties.

The final result of the web application with interface can be viewed in
Figure 8.

The aim is to fully complete the set goals for this project with continued
development in the near future.
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Figure 8: The final result
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4 Discussion

It still feels like 3D web applications are in its infancy and it seems rather far
away for a standard to emerge. With iOS not currently supporting any 3D
web applications the only choice seems to be to go native on those platforms.
A unified solution for all platforms currently seems far away, however with
newer Android devices having support for WebGL there may still be hope
for one application for every platform.

Compatibility between browsers has and will probably be one big prob-
lem for quite some time. As web standards aren’t directly enforced there are
cases where there are discrepancies in how things are handled in different
browsers. This extends to HTML5, CSS and even JavaScript in some cases
which can lead to small things such as minor layout differences to entire
functions failing or even causing scripts to stop prematurely. To counter this
one can write specific code for browsers where the behaivour differs from the
expected norm and try to use libraries like jQuery which is multi-browser
compatible.

It is imperative for anyone developing such a complex but dynamic build-
ing system to have good communication with the artist creating the assets.
Creating the assets for the system instead of the system around the assets
saved alot of time that could be spent on more important features.

4.1 Environmental, ethical and social considerations

As the project is solely a digital product no environmental impact is expected.

Since large parts of the project is written in JavaScript which code is
generally easy to read for anyone with basic knowhow. This makes it rather
easy for anyone to steal large parts of the application and use it for their own
purposes.

On one hand the applications purpose is to lower the amount of social
interaction a customer needs from a company representative to plan an own
building project. However with social networking rapid expansion the last
few years and given the applications goal of letting customers share their
creations, it is expected to create more social interaction in and around this
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application.

There is always an uncertainty for customers ordering something online
that they may not get exactly what they ordered. This application provides
such a high graphical detail and with a high focus on realism tries to create
the 3D rendering of a project as close to the real thing as possible.
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