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SVG Part Graphics

1 Overview

The introduction of Scalable Vector Graphics represents a great opportunity for MOTOR and its customers.
Historically, the complexities of identifying automotive parts and components have been greatly simplified by
graphic images which represent various components, assemblies and reference elements. Images of this
nature have been available for some years.

However, the need for more detailed, richer and better quality graphic information is a growing trend. Here,
SVG graphics represent a progressive step forward in automotive part illustrations, not only providing crisp
detail when magnified but also allowing for interactive and responsive feedback within the image as well as
embedded component / assembly relationships directly within the graphics files.

1.1 Brief Overview of SVG Files

SVG is an industry standard, “open” file format. The complete specification, supporting documentation,
example applications and files can be found by searching at your preferred search engine for “SVG”.

Simply stated, an SVG file is merely a set of instructions that describe how to draw an image on screen.
Nearly every XML tag within the file contains all the information necessary for an SVG viewer to draw
something on screen. For example, the element

<line x1="10" yl="10" x2="50" y2="50" stroke="#000000" stroke-width="0.3"/>

instructs the SVG viewer to draw a line from location (10,10) to (50,50). It also tells the SVG viewer to draw
the line in the color black (#000000) and to use a .3pt weight line. SVG includes an expressive set of
primitives such as line, path, rectangles, ellipses, and others to allow for the presentation of virtually any line
drawing.

Some SVG elements can be grouped together. To represent grouping, the SVG file includes a parent XML
element called a group tag (<g>):

<g>
<line x1="10" y1="10" x2="50" y2="50" stroke="#000000" stroke-
width="0.3"/>
<rect x1="20" yl="20" x2="60" y2="40" stroke="#000000" stroke-
width="0.3"/>

</g>

This group tag allows for the treatment of a collection of graphic elements (here a line and rect tag) as a
single entity (or, in the case of automotive parts, a component).

1.2 SVG Web Resources

While a complete description of the SVG file format is outside the scope of this document, there are several
online resources that can be leveraged to aid adoption and understanding of the file format. Below is a brief
list of some helpful online resources.

Web Page Description

http://www.w3.org/Graphics/SVG/ The W3C home page for the SVG format
specification.

http://en.wikipedia.org/wiki/Scalable Vector Graphics | The Wikipedia page for SVG
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http://www.adobe.com/svg/ The Adobe SVG Viewer home page. The Adobe
SVG viewer is a popular viewer, although other
viewer implementations are available.

http://www.inkscape.org An open source SVG editing tool.

2 MOTOR SVG File Structure

The MOTOR Information Systems SVG files fully comply with the SVG standard format specification. With
that said there are MOTOR-specific constructs within the SVG files. Consumers of these files will need to
know the structure and meaning of these constructs to successfully digest the file contents.

2.1 Key Concepts for understanding SVG Parts Files

2.1.1 Top-level groups and their relationships

Most top-level <g> tags (i.e. <g> tags that are direct decedents of the parent <SVG> tag) represent a
component or a callout. In order for a <g> tag to be considered a component with a callout, it must have an ID
attribute, where the value of the ID attribute is of the format “Layer_#”, where the # represents the callout
number.

However, the top-level <g> tag does not necessarily represent all of the constituent SVG elements (i.e.
graphic shapes) of that component or assembly. In the case of sub-components, there is an embedded
reference within the <g> tag that identifies all of the included sub-components.

Here’s an illustrated example:
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SVG Source Image Representation

<svg>
<g ID="Layer_1">

<text fill="none”>2,3,4</text>

g
<g ID="Layer_2">
g

<g ID="Layer_3">

. 1 — — 13

<g ID="Layer_4">

</g>
</svg>

Example SVG file snippet and a graphic representation of the file

This snippet of an SVG file identifies four top-level <g> tags, or components. However, the first <g> tag has a
reference to three additional components (see the <text fill="none”...> tag, represented in the image as light
gray text) that should be treated as sub-components of the assembly referenced by <g ID="Layer_1">.

There will probably be a need within your GUI to respond to assembly 1 in this example in such a way that it
includes sub-components 2, 3, and 4. For example, a click anywhere on assembly 1 might require feedback
to the user that indicates selection of all the elements within “Layer_1", as well as all of the elements within

“Layer_27, “Layer_3” and “Layer_4". This would require your GUI to somehow process the <text fill="none”
...> tag within Layer_1 to discover which sub-components are actually a part of “Layer_1".

Note that there is no physical hierarchical relationship in the XML file between assemblies and their sub-
components. See the section Shared Components, below, for an explanation of this constraint.

2.1.2 Shared Components

It is common for an assembly to contain individual components that are themselves identifiable as unique part
numbers. This is the basis for the assembly to component relationship.

However, the relationship is not always simple containment of a component within an assembly. Sometimes,
individual components are included within more than one assembly, as illustrated below.
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5
3

The large clamp pointed to by the right-hand trident arrow of callout #4 is also a part of assembly #3

This individual part is packaged by the manufacturer as part of two separate assemblies. The question that
required answering here was “How to represent this in a hierarchical XML file”? There are a couple of options.

Option 1 — Draw the component twice, once as part of one assembly, and again as part of the other
assembly.

This approach infringes upon the goal of the exploded component views, where the goal is to accurately
represent the number of parts related to a particular system or sub-group.

Option 2 — Move the “shared” component to its own layer, and allow for some way to identify it as a shared
component.

This approach allows for complete flexibility. By moving the clamp to it's own layer, and giving it a unique
description (such as “Shared 3,4”), applications consuming the SVG files would be able to identify this as a
special case, and embed functionality or other logic to handle the situation.

MOTOR has chosen option 2, as it allows for greater flexibility in the SVG files themselves, and does not
represent multiple instances of the same part when only one instance of the part is actually required.

This relationship would be represented in the SVG file as follows
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SVG Source

Image Representation

<svg>
<g ID="Layer_2">

</g>
<g ID="Layer_3">

<text fill="none”>5</text>

</g>
<g ID="Layer_4">

</g>
<g ID="Layer_5">

</g>
<g>

.<.t.ext fill="none”>Shared 3,4</text>

</g>
</svg>

In this example, neither <g ID="Layer_3"> nor <g ID="Layer_4"> have any child elements that represent the
large clamp. Additionally, the last <g> tag does not have an ID. This last <g> tag does, however, have a child
<text> element with inner text of “Shared 3,4”. This is the key that is used to relate this component (the large

clamp) to both assembly #3 and assembly #4.

2.1.3 Shared Components with their own callout

While a shared component, as described above, that also has it's own distinct callout # would seem to

complicate the situation, actually it's a simple manner to address this issue using the existing top-level groups

and their relationships.

An illustrated example follows:
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SVG Source

Image Representation

<svg>
<g ID="Layer_2">

</g>
<g ID="Layer_3">

<text fill="none”>5,6</text>

</g>
<g ID="Layer_4">

<text fill="none”>6</text>

</g>
<g ID="Layer_5">

</g>
<g ID="Layer_6">

</g>
</svg>

Since callout #6 now has it's own distinct layer to live on, all we need to do is add the transparent text “6” to
Layer’s 3 and 4. In such a situation, following the logic above, a click on callout #3 would add callouts #5 #6,
which a click on callout #4 would also add callout #6. Note that application logic may be required to prevent
callout #6 from being referenced or added twice in this situation.

2.2 MOTOR Specific SVG Tag Reference

Line | SVG (XML)

Notes

1 <xml..>

Root XML element

2 <svg>

Top level SVG element (only one per
file)

3 <g ID="Layer #">

Each top-level <g> tag (just below the
<svg> tag) is an individual component
or assembly. The ID="Layer_#"
identifies the callout #. This # is the
same # as appears in the chapter file.

4 <text font-size="9.5" ..

>1</text> The text element representing the
callout number. Note that the content
between the <text> and </text> tags is
actually displayed in the rendered SVG
file.

5 <text font-size="9.5" fill="none" .. An optional text element which is fully

>2,3,4,5,6</text>

transparent. This element includes a
comma-separated list of callouts that
are sub-component (or sub-

assemblies) of the current assembly.
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/>

<line ..

(example of an element used to render
the component)

<path .. />

(example of an element used to render
the component)

<text font-size="1.57"

..>39289</text>

Some text elements will still appear in
the SVG file that not callouts, nor are
the hidden/transparent assembly
identifiers. These additional text
elements can be differentiated and
isolated based on the fact that the font
size is not equal to “9.5”

<g>

Some components have sub-groups.
This should not be confused with an
actual component — it is nothing more
than a sub-grouping of lines, polygons,
etc.

Any attempt to modify the fill color or
line weight of a component will need to
recursively modify any sub-group.
These <g> tags will not have an ID
attribute.

10

<line ..

/>

(example of an element used to render
the component)

11

<polygon .. />

(example of an element used to render
the component)

12

Additional elements (or additional sub-
groups)

13

</g>

Close tag of the sub-group

14

Additional elements (or additional sub-
groups)

15

</g>

Close tag of the group

16

<g>

This top-level element represents a
shared component.

17

/>

<line ..

(example of an element used to render
the component)

18

/>

<rect ..

(example of an element used to render
the component)

19

<text font-size="9.
>Shared 2, 3</text>

5" fill="none" ..

A hidden text box indicating the parent
<g> tags that must include this shared
component.

20

21

</g>

22

</svg>

End of the SVG document
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3 Sample Code / Queries

Since the SVG file format is in essence an XML file, X-Path queries are a good technological choice for
extracting required information.

Sample code with X-Path queries are provided below. The chosen language is VB.NET.

3.1 Identify all solid-white filled elements directly contained
within a <g> tag

Given a particular component <g> tag, this code snipped will find all child elements that are solid-white filled,
and are candidate for filling with a different color to identify selection within a GUI tool.

Dim SVGXmlDoc As Xml.XmlDocument = New Xml.XmlDocument ()

Load a sample SVG file. For this to work quickly, you
' will want to remove the dtd and xmlns tags/attributes
' at the top of the SVG file
SVGXmlDoc.Load ("C:\MOTOR TEMP\1451190 functional.svg")

Dim CalloutNum As Int32 = 2

The xpath query //g[@id='Layer 2'] will return the one

' elements with id="Layer 2"

Dim xn As Xml.XmlNode = SVGXmlDoc.SelectSingleNode ("//g[€id='Layer " & _
CalloutNum & "']"™)

If Not xn Is Nothing Then

' Select all child nodes (at any sub-level) of the current node
' that have a solid-white fill
Dim xnl As Xml.XmlNodelList = xn.SelectNodes (".//*[Qfill="#FFFFFF']"™)

For Each xnode As Xml.XmlNode In xnl

Use the xnode for application specific functionality
Next

End If

3.2 Identify transparent hidden text elements and relate them
to the included components

Dim SVGXmlDoc As Xml.XmlDocument = New Xml.XmlDocument ()

' Load a sample SVG file. For this to work quickly, you
' will want to remove the dtd and xmlns tags/attributes
' at the top of the SVG file
SVGXmlDoc.Load ("C:\MOTOR TEMP\1451190 functional.svg")
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' The xpath query //text[@fill='none'] will return all
' text elements that have a fill=none attribute
Dim xnl As Xml.XmlNodeList = SVGXmlDoc.SelectNodes ("//text[@fill="none']")

For Each xn As XmlNode In xnl

' The InnerText of the selected XML nodes will contain a

' comma-separated list of the "included" sub-components/assemblies
Dim SubComponents () As String

SubComponents =

xn.InnerText.Split (", ")

For Each CalloutID As String In SubComponents

' Use the callout ID to locate the top-level <g> tag
Dim gTagID As String = "Layer " & CalloutID

Dim gTag As XmlNode = SVGXmlDoc.SelectSingleNode("//g[@ID='" & gTagID & "'")

' Use the reference to the <g> tag as needed for your implementation...

Next

Next

4 Document History

Document History

Date Version Change Reference

10/2008 0.1 Initial draft

10/2008 0.2 Draft for review

10/2008 1.0 Updates based on review

62010 1.1 Updated headers / footers and MIS logo
08/2015 1.2 Updated format, removed old links
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